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FOREWORD 

This report was prepared by Cornell Aeronautical Laboratory, Inc. 

(CAL), Buffalo, New York tlllder Environmental Protection Agency (EPA) Contract 

No. 68-04-0040. The work was administered under the direction of the Office 

of Air Programs, Characterization & Control Development Branch, Division of 

Emission Control Technology, Mr. Barry D. McNutt, Project Officer. 

This is the Phase I Technical Report that describes and summarizes 

the results of studies conducted during the period from June 1971 through 

September 1971 to translate field-measurement data on aircraft engine emissions 

into a format useful for the promulgation of realistic standards. The basic 

input data were supplied by the EPA. 

The effort was performed jointly by the Vehicle Research Department 

and the Systems Research Department of CAL. Acknowledgement is made of the 

significant technical contributions to the program by P. A. Reese and G. D. 

Higgins who were responsible for computer programming. A special note of 

acknowledgement is in order for Mrs. A. Guendel, Mrs. S. J. Sweet and 

Mr. J. E. Blickenstaff who so ably performed the operational functions of 

data logging and transciption, curve fairing and related tasks. R. A Grom 

and his staff merit recognition for prompt and efficient response to 

digitization requirements in the context of meeting crucial program deadlines. 
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ABSTRACT 

An account is presented of the analytical procedures and data 

processing techniques employed in translating field-measurement data of 

aircraft exhaust emissions into a form consistent with the needs for the 

promulgation of realistic standards. Pollutant mass emissions for carbon 

monoxide (CO) hydrocarbons (HC) and the oxides of nitrogen (NO ) are computed x 
for an aircraft operational ~ycle comprised of the following modes: taxi/idle, 

take-off, climb out and approach. The calculations are for specific engine 

power (or thrust) settings for each mode as well as for specified times in 

mode. Numerical results are tabulated for each individual engine tested 

together with summaries obtained by aggregating engine data on a model basis. 

Data are presented for turboprop/turbine engines, light-utility piston engines 

and auxiliary power uni ts'. 
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* LIST OF SYMBOLS 

CtJ = concentration of CO in exhaust, ppm 

COz = concentration of co2 in exhaust, o/o 

F = mass rate of fuel flow, lb/hr 

/IC = concentration of hydrocarbons in exhaust, ppmC 

Mx = molecular weight of "x" (~ = 1. 008 

NO = concentration of NO in exhaust, ppm 

N02 = concentration of N02 in exhaust, ppm 

NOz = concentration of NO + N02 in exhaust, ppm 

~ = mass emission rate of component "x", lb/hr 

a = atomic hydrogen-carbon ratio of fuel 

* As used in equations in test of Part 1 of this report unless otherwise noted 
in the context. 
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Part 1 

TECHNICAL REPORT 
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1.1 INTRODUCTION 

The constituent components of the exhaust emissions resulting from 

aircraft operations include the same pollutants produced by highway vehicular 

traffic as well as certain other sources of pollutants, and thus play a 

similar role in the general air pollution problems. While aircraft exhaust 

emissions presently are considered to constitute a small portion of the total 

atmospheric pollution burden of a community (Ref. 1), the relative proportion 

of this burden is expected to increase in the future because of (a) the 

continuing development of technology for successfully decreasing emissions 

from highway vehicles and (b) the anticipated growth in the number of aircraft 

and aircraft operations in the next decade. It is the more tangible evidence 

of the aircraft emissions in the form of smoke and odors that has generated a 

reaction from the public. That aircraft exhaust emissions constitute a 

segment of the general air pollution problem that warrants a technically­

based assessment is manifest. 

Recognition of the dimensions of these problems at the federal level 

of government is reflected by the passage of an Act cited as the "Clear Air 

Amendments of 1970". This act specifically directed the ini ti at ion of a 

study to determine the effects of aircraft emissions on air quality, the 

technological feasibility of controlling such emissions and, finally, the 

issuance of proposed emission standards. In compliance with the last of these 

directives, the EPA instituted a broadly~based experimental program to measure 

the exhaust emissions from aircraft engines currently used in the commercial, 

military and general aviation sectors that comprise the aviation scene within 

the country. Auxiliary power units (APU) were also included within the scope 

of this effort. These basic or "raw" measurements consisted of data on 

emission concentrations together with pertinent information on engine 

maintenance history, engine settings and ambient conditions during test. 

These data were forwarded to CAL for processing and analysis directed to the 

ultimate objective of producing a statistical format conducive to the promulga­

tion of realistic standards. Numerical specifications for typical operational 
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landing-take-off (LTO) cycles for the various model engines were provided 

by the EPA. 

Part 1 of this report discusses the methodology adopted at CAL for 

processing the input data and presents the rationale underlying the selection 

of the specific analytical procedures. The objective was to generate an 

output in the form of a set of best estimates, comprising a mean value 

supplemented by a measure of statistical dispersion, for emissions for specific 

engines, specific categories of operational modes and other applicable 

constraints. The end purpose of this analysis was the establishment of a 

rational basis for specifying engine exhaust emission standards. An additional 

objective involved the identification and possible isolation of the sources of 

variability in engine emissions and, to the maximum extent possible with the 

available data, the appraisal of the relative importance of the sources. 

Results of these latter studies will be incorporated in a separate report to 

be published during November 1971. 

Summaries of the numerical data and the results obtained for light­

utility piston engines, auxiliary power units and turboprop/turbine engines 

are included in Part 2. Because each of these engine categories required a 

unique analytical procedure in data treatment, a brief description of these 

procedures, together with pertinent observations, precedes the set of data 

sheets. 

The test data presented represent a complete inventory of all of the 

pertinent information received oy CAL. 

1. 2 METHODOLOGY OF DATA ANALYSIS 

1. 2 .1 General Comments 

The specific methods and details pertinent to the data processing and 

the analytical procedures that are described constitute an attempt to best 

adjust the methodology to the ultimate objectives and the nature of the input 
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data supplied for processing. In this respect a learning cycle was involved 

with the methodology subject to adjustment as the results from the processing 

of the initial quantities of test data were assessed (the field data were 

received at CAL in a piecemeal fashion). The unique flexibility and advantages 

realized by virtue of those methods ultimately selected is made apparent in 

the succeeding discussion. 

For reasons that will be clarified later, different methodologies 

for data analysis were required for each of the following categories of 

engines: (a) thrust turbines and turboprops, (b) piston engines and (c) 

auxiliary power units. Even within these general categories there were 

further variations in the manner of processing as dictated by the type of 

data which were provided. All of these factors are discussed in detail in 

their appropriate places in this report. Because of the high level of 

interest of the EPA in the commercial thrust turbines and turboprops, this 

engine category was the object of the most extensive data processing. Also, 

the major portion of all tests submitted for analysis were in this category. 

For example, this report contains data on a total of 392 engine tests comprised 

of 199 turbine/turboprop tests, 140 piston engine tests and 53 tests on APU 1s, 

A concise overview of the entire set of operations compr1s1ng data 

processing and analysis is obtained by reference to the flow chart of Figure 1. 

In its entirety, this flow chart is applicable only to the analysis performed 

upon data for turboprop and turbine (commercial) engines. Certain portions 

of the flow chart operations were common to other engine categories as well 

(for example, data for all categories of engines was at least coded and 

keypunched). The following descriptive summary faithfully follows the sequence 

of the flow chart. 

1. 2. 2 Detailed Procedures 

Editing 

Upon arrival at CAL, the primary data sheets were logged and examined 

for completeness of information, consistency of parameter dimensions and 
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Figure 1 FLOW CHART - DATA PROCESSING AND ANALYSIS - TURBINE AND TURBOPROP ENGINES 



reasonableness of the data. Where feasible, the necessary dimensional 

conversions and calculations were made; otherwise, missing information was 

obtained, if possible, by contacting the testing organization. A complete 

listing of testing organizations, the geographical location of the respective 

test sites and the types of engines tested at each is shown in Table 1. 

At this stage of the process the rated take-off power or thrust 

setting for each engine was entered since, as will be demonstrated, this 

parameter represents the common base against which the exhaust emissions and 

engine fuel flow were plotted. 

Format 

As shown in the flow chart, the primary data supplied by the various 

test organizations were to have been presented in a standard format devised by 

the EPA. Standard format sheets for the turbine engines and piston engines 

are shown in Figures 2 and 3 respectively. In the majority of the cases, 

however, the data received departed in varying degrees from the standard 

sheet, both in format and in the actual data content supplied. For example, 

relevant information such as engine history data, data on ambient conditions 

and pollutant emissions often were lacking. Most troublesome of all were 

those nlll!lerous cases in which certain elements of information essential to 

data reduction and analysis were missing. As an example, thrust data was not 

always given for all test modes, and in some cases, co2 concentrations were 

not recorded. In addition, there were inconsistencies in the basis of reporting 

pollutant concentrations, whether wet or dry basis, whether hydrocarbons were 

recorded as methane or as carbon, and whether all units of measurement were 

consistent throughout. A significant amount of time and effort was consumed, 

therefore, in editing the received data, in attempting to retrieve missing 

information, and in modifying the format to a sufficient extent to make it 
* compatible with established processing procedures. In many cases, such 

* Keypunch operators had been pre-trained to work directly from data entered 
on the standard format sheets. 
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Table 1 

SUMMARY OF SOURCES OF EMISSIONS MEASUREMENTS 

TEST ORGANIZATION TEST SITE TYPE ENGINES TESTED TYPE EMISSION MEASUREMENT 

PRATT AND WHITNEY AIRCRAFT E. HARTFORD, CONN. JTJD, JTSD, JT9D · TURBINES ALL EMISSIONS · WET 
(EXPERIMENTAL AND 
PRODUCTION TYPES) 

DETROIT DIESEL ALLISON DIV. INDIANAPOLIS, IND. T56 (PRODUCTION TYPES) · CO, C02, NOx - DRY 
TURBOPROPS HC ·WET 

TELEDYNE-CONTINENTAL MUSKEGON, MICH. LIGHT UTILITY, GENERAL CO, NO· DRY 
AVIATION· PISTON HC ·WET 

Al RESEARCH PHOENIX, ARIZ. AUXILIARY AND SMALL All EMISSIONS · WET 
PROPULSION UNITS 

BUREAU OF MINES AMERICAN AIRLINES MAINTENANCE JTJD, JTBD, R-R SPEY · All EMISSIONS · WET 
AND ENG'RG. CENTER TULSA, OKLA. TURBINES 

EPA TEAM UNITED AIRLINES JTJC, JTJD, JT4A, JTBD · ALL EMISSIONS · WET 
SAN FRANCISCO, CALIF. TURBINES 

SOUTHWEST RESEARCH INSTITUTE KELLY AFB, TEXAS T56 · TURBOPROPS, J79 · ALL EMISSIONS - WET 
TWA, KANSAS CITY, MO. TURBINES 

JT4A, JTJD, JTBD, CJ805 · ALL EMISSIONS · WET 
TURBINES 

SCOTT RESEARCH LABORATORIES NORFOLK, NAS, VA. J52, J57, TFJO · TURBINES All EMISSIONS - DRY 
GENERAL AVIATION AIRPORTS LIGHT UTILITY · PISTON ALL EMISSIONS · DRY 



Figure 2 a 

AIRCRAFT EMISSIONS BASELINE DATA SHEET 

Date: __________________ _ Sheet No. _____ of ____ Sheets 

Test Organization-------------------------------------

Engine Supplier-------------------------------------

Individual in Charge------------------------------------

Engine Data: 

Engine Serial No.*---------------- Engine Type and Model. __________ _ 

Engine Total Time, hrs·---------------------------------

"Time Since Hot Section Overhaul," hrs.**--------------------------

Time Since: 

N1 Compressor Overhaul, hrs. ________ , N2 Compressor Overhaul, hrs,_.--------

Combustor Can Replacement, hrs., (indicate part number) _____ , First Stage Nozzle Guide Vane 

Overhaul, hrs. ________ , N
1 

Turbine Overhaul, hrs. _________ , N
2 

Turbine 

Overhaul, hrs.------------------------------------

Fuel ___________________ Fuel H/C Ratio _______________ _ 

Operational Data: 

Inlet Air Temperature, °F: Start ________ , Finish _________________ _ 

Atmospheric Pressure: Start _______ _ Finish __________________ _ 

Inlet Air Humidity, lbs, H
2
0/lb. dry air _________________________ _ 

Relative HumiditY-----------------------------------

Sample Line: Temperature, 0 c ___ , Flow rate, liters/min _________________ _ 

Sample Line Transport Time, sec·-----------------------------

*Attach engine history sheet as appropriate. 
**A.A. - Time Since Hot Section Inspection, TWA - Time Since Hot Section Maintenance, 

U.A. - Time Since Engine Heavy Maintenance, also may refer to time since hot section was 
brought to "zero" time; give your interpretation of your entry as necessary. 

Comments: 
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Figure 2 b 

Test Time Mode Power Engine Measured Gas Cal cu- Compressor Engine Turbine Exhaust Exhaust 
Speed Fuel Generator lated Discharge Pressure Inlet Gas Gas 

Thrust, %Max. (RPM) Flow Air Flow F/A Temp. Ratio, Temp. Temp. Pressure, 
lbs. or (lb/hr) (lb/sec) (Of) EPR (Of) TT (Of) PT psia 
Shp. N1 N2 7 7 
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Figure 3 a 

AIRCRAFT EMISSIONS BASELINE DATA - PISTON ENGINES 

Test Organization __________________________________ _ 

Engine Supplier ___________________________________ _ 

Individual in Charge----------------------------------

Engine Serial No.*---------------- Engine Type and Model _________ _ 

Engine Total Time, hrs. Time Since Last Engine Overhaul, hrs. _____________ _ 

Fuel----------------------------------------

lnlet Air Temperature, °F: Start • Finish ------- -----------------~ 

Atmospheric Pressure: Start Finish--------------------

Inlet Air Humidity, lbs. H
2
0/lb. dry air __________________________ _ 

Relative Humidity __________________________________ _ 

Sample Line: Temperature, 0 c Flow Rate, liters/min ----- ----------------~ 

Sample Line: Transport Time, sec. -----------------------------
*Attach engine history sheet as appropriate. 

Comments: 
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Figure 3 b 

Test Time Mode Carbu- Power Engine Intake I Measured Air 1 Calcu- Exhaust co C02 THC NO N02 NOx Aldehydes 
retor % Max. Speed Manifold Fuel Flow I lated Gas (Wet) (Wet) (Wet) (Wet) (Wet) (Wet) (Wet) 
Heat (RPM) Pressure , Flow (lb/hr) F/A Temp., 

(in. Hg) Ob/hr I I (OF) ppmV %V ppmV C ppmV ppmV ppmV ppmV 

: 

l 
I 



modification was not possible; a complete transcription of the data into 

standard sheets was necessitated. 

Coding and Key Punching 

Once the data were edited to a sufficient extent to be useable in 

the analysis process, these data had to be coded and key punched for entry 

into subsequent computer processing. Coding consisted of such matters as 

assigning serial numbers to engine models, fuel types, testing organizations 

and engine suppliers by which they could subsequently be identified, identifying 

the various pollutants by an appropriate code, and assigning a sequence of 

numbers to the various power settings in a test in such a way that the several 

test points could retain their time sequence identity in subsequent processing. 

In addition pertinent comments related to the particular test (such as presence 

of retrofits on the engine, use of fuel additive, unusual test problems, etc.) 

were encoded. The data was then key punched in a format which allowed re­

trieval of substantially all the information received from any one test 

organization. 

Conversion of the Data 

As seen by reference to the data sheets shown in Figures 2 and 3, 

all of the pollutant emissions were given in terms of concentrations, either 

as parts per million by volume or as a percentage volume. A more useful and 

meaningful quantity for data analysis is the mass emission rate of the 

pollutant. 

Equations for converting concentration data into mass emissions data 

were derived from the basic chemical equation for the combustion of a hydro­

carbon fuel in air. The details of this derivation will not be included in 

this report. Instead, only the final conversion formulae will be documented 

with the observation that they are in general accord with those given in 

Ref. 2. The pertinent equations are listed below: 
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(1) 

+ 1:f£. ) 
10~ 

(2) 

M NO¥ 
NOz to"- F (3) 

(4) 

The above equations were programmed for the IBM 370/165 computer 

to perform the data conversion. To utilize these particular equations, the 

emission concentrations must be expressed on a wet (or actual) concentration 

basis. Since some of the input data received were measured on a dry basis 

(see Table 1 for details), appropriate corrections to these data were necessary. 

Correction simply involves the multiplication of the dry concentration data 

by a correction factor to obtain the required wet concentration data. The 

appropriate equations that define the correction factors are listed below: 

* 

a. CO and co2 are measured on a wet basis, NO on a dry 

basis and NO to be converted to a wet basis 

(K = correction factor) 

K= 
too - -lj (-fJ?. ~ co2 ) 

/00 
(5) 

In this report the hydrocarbon mass emissions are always given in terms of 
methane, ~C = 16.04. 
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b. All measurements are on a dry basis 

100 
,( -:. 

100 ./-- a (co +co ) z 10""" z 

In both cases, the correction is for the water of combustion. 

(6) 

One observation common to all of the preceding equations is that the 

carbon dioxide component is overwhelmingly dominant in terms of the concentra~ 

tions and mass rate emissions among all the effluents. 

Data Plotting 

Following the conversion of CO, HC and NO concentration data to x 
mass emission rates, a set of four plots was made for each turbine and turbo-

prop engine tested by means of Long Distance Xerography (LOX). 

The Xerox LDX plotter is basically a combination of the Xerox 

process (light-sensitive electrostatic drum) and a flying-spot scanner. The 

beam of the cathode-ray tube in the LOX plotter has discrete beam locations 

addressable in two coordinates. The output of the plotter is recorded on 

paper strip 8-1/2 inches wide. The usable width for recording purposes is 

7.82 inches. This width accommodates 1024 discrete addressable locations 

separated by 1/131 inch. Along the length of the paper strip, the same 

distance between addressable locations applies, but recording can be carried 

out continuously up to a total. length of 2000 feet, the length of the roll of 

paper. In practice, the paper is usually cut into 11-inch lengths to provide 

standard-sized 8-1/2 inch by 11-inch sheets. For present purposes it was 

found convenient to use a standard 5-inch by 5-inch plot and to scale the 

data in such a way as to conform to this standard format. For thrust-rated 

engines, each measured thrust value in the test was expressed as a percentage 

of the take-off thrust rating for the engine, and these normalized thrust 
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values were used as the abscissae for the LOX plots. Three of the plots in 

the series employed pounds of pollutant per thousand pounds fuel as ordinates. 

The other one showed the relation between thrust and fuel flow. By means of 

the LOX process, the points were plotted and displayed very rapidly. Continuous 

curves were faired (manually) to these points for subsequent interpolative use. 

One major advantage of this approach was that the plots made evident any 

discrepancies in the data and thus introduced an additional control on the 

quality of the data included in the final analysis of emissions. This approach 

also provided a means whereby engineering judgment could be brought to bear on 

the problem, especially where data were sparse in some regions of the curve. 

Purely analytical methods such as least-squares curve fitting would not have 

permitted this interpretive process. 

Curve Fairing 

Fairing of the LOX plots was purely a manual procedure. The normal 

process involved a visual scanning of a large quantity of plots for a given 

type engine to help define the general shape of the various curves. This 

knowledge proved useful in the fairing process in those test situations where 

data points were sparse, missing or poorly spaced. The plots for HC and CO 

generally approximate an equilateral hyperbola with a sharp "knee" just above 

the idle/taxi thrust settings. Unfortunately much of the initial test data 

obtained had very few points in this critical region in the 10% to 30% range 
* of rated power or thrust. By relying on data from those test runs where 

adequate data were available to reliably define the shape of the entire curve, 

it was possible to fair (and use) the data from tests where a poor spacing of 

the data points existed. In addition, random data points widely divergent 

from the normal trend of the bulk of the data were excluded by the fairing 

process: These points were first checked to ascertain they were not influenced 

by an processing errors. 

* . This information was relayed later to the EPA who in turn requested the test 
organizations to take measurements in this region of power settings. 
Accordingly some of the later data received provided LOX plots that were very 
well defined in all regions of the curve. 
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Digitizing of the Faired Curves 

With the fairing of curves to the points plotted by LOX, a means was 

available for interpolating emission rates for any desired thrust ratio. Also 

by virtue of the fuel flow versus thrust curve, pounds of emission per pound 

of fuel could be converted to pounds of pollutant per hour for each of the 

interpolated points. In order to extract these quantities from the curves, 

however, it was necessary to read the curves for each desired input datum. 

At this point in the analysis, several options were available. The 

curves could have been read, for example, with or without mechanical aids; 

moreover, the curves could have been read only at those values of thrust or 

power associated with a particular operational mode, or they could have been 

read at a number of points in consideration of any future changes in the 

definition of the operating modes. In the interest of flexibility, it was 

decided that the curves should be read at a sufficient number of points to 

permit them to be approximated by connecting straight-line segments. Accord­

ingly, for the CO, HC and NO curves, twelve points were read from each of 
x 

the faired curves. These points were closely spaced in regions of the curve 

exhibiting high curvature and spaced relatively far apart in regions of the 

curve which were approximately linear. Because the fuel flow vs thrust curves 

were monotonic and exhibited relatively little curvature, it was concluded 

that they could be well approximated by fewer straight-line segments. Hence 

these curves were only read at five points. Samples of the faired LOX plots 

showing the points at which the curves were read are shown in Figure 4. 

These figures represent a complete set of plots for a test run identified as 

CAL ID No. 393. The alphabetical sequence of the letters (and progression of 

other symbols) preserves the original chronological order in which the test 

points were taken. Precise location of the original data point input 

represented by each letter (or symbol) is at the lower left-hand corner of 

the symbol in each instance. 
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The sample plots represent one of the better sets of data in that 

there are an adequate number of well-spaced test points. Each curve was 

read at that point marked with an 'x' as shown. 

* To facilitate curve reading, a Calma Model 303 Digitizer was used. 

The Calma digitizer reduces graphical analog data to digital magnetic tape 

for subsequent computer processing and analysis. The equipment consists of 

the console, a backlighted tracking bed, balanced torque-motor chart drive, 

stylus-carriage assembly, direct digital pick-off mechanism, data and control 

electronics frame and an output incremental tape drive. 

To digitize graphical analog data directly on magnetic tape, the 

operator traces the analog plot with a movable stylus/carriage assembly. As 

the plot is traced, movement of the stylus in either the X or Y direction 

causes pulses to be generated by the direct digital pick-off mechanism. For 

purposes of this program, the device was operated in its single-point mode. 
** By locating the stylus on each of the points to be read, the operator could 

rapidly and efficiently record the X, Y coordinates of the curve points for 

subsequent use in the interpolation process. 

To evaluate the repeatability of the digitizing process, one of the 

plots was read in duplicate. A comparison of the results of the two sets of 

coordinates is shown in Table 2. As can be seen, the maximum difference 

between duplicate readings is considerably less than 1% of full scale. 

* The Calma Company, 346 Mathew Street, Santa Clara, California. 

**These points were pre-marked as a part of the fairing process. 
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Table 2 

REPEATABILITY OF DIGITIZING PROCESS 

Run #1 Run #2 

x l. x l. - -
6.40 4.69 6.40 4.68 

7.20 3.71 7.00 3. 71 

9.20 3.05 9.40 3.05 

11. 00 2.53 11.00 2.54 

14.80 1.93 15.00 1.93 

20.80 1.93 20.40 1.44 

29.20 0.97 29.00 0.99 

43.40 0.53 43.40 0.53 

52. 80 0.37 52.80 0.37 

58.20 0.32 58.20 0.31 

76.00 0.14 76.00 0.13 

99.40 0.08 99.20 0.08 

Interpolation for Selected Modes 

After the curves were faired and digitized, the data were loaded on 

a computer tape and the tape processed by a program which interpolated for 

selected operating modes for each engine. Mode selection, time-in-mode 

information and the corresponding engine settings were supplied by the EPA. 

The following modes were specified: taxi/idle, take-off, climb-out, approach 

and taxi/idle. Climb-out and approach times correspond to those associated 

with operations below an altitude of 900 meters above ground level. Engine 

settings for turboprops were given in terms of a percentage rated take-off 

horsepower while those for thrust-type turbines were in terms of percentage 

rated take-off thrust. 
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By virtue of the available plots, now stored in the computer and 

accessible by interpolation, specified percentage rated thrust values were 

then used as the basis for interpolating mass emission rates for CO, HC and 

NO as well as the fuel mass rate. These rate values, when combined with the x 
given times in mode, made possible the computation of the total mass of 

emissions for a typical landing-take-off (LTO) cycle. 

The engine power settings initially were subject to changes by the 

EPA to permit an evaluation of the effects of such variations within the 

operational modes on individual and aggregated mass emissions of pollutants. 

One of the salient features of the data processing procedures adopted is the 

ease of accommodating such changes of input. Engine settings used in the 

processing of the turbine/turboprop data to establish the so-called '~ase line" 

from which proposed standards were promulgated are given in Figure 6 of this 

report. 

A significantly different procedure was employed for processing the 

piston engine data, which came from two independent sources (as shown in 

Table 1). This cahnge in method was necessitated since these sets of data 

were incompatible with each other and with the turbines from the data processing 

standpoint. Specifically, the one set (Continental Teledyne) lacked co2 
measurements while the other (Scott Research Laboratories) lacked horsepower 

data for the various engine power settings. The auxiliary power lillits comprised 

a distinct category apart from the other engines and were accorded separate 

treatment. 

1.3 STATISTICAL ANALYSIS 

Outputs from the overall assessment were subjected to only a routine 

statistical treatment during this first phase of the program. Identifiably 

different engine types and models were separated into individual groupings. 

For the set of engines pooled within each group, mean values and standard 

deviations from the mean were computed for various engine operational parameters 

and pollutant quantities for each mode. Specific details concerning these 
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quantities are included in the next section of the report. Standard deviations 

were computed on a "best estimate" basis by applying the theory of smal 1 

number statistics. In essence, this involves using the quantity N-1 as the 

divisor of the sums of squares (N =number of samples summed). 

A more thorough statistical treatment of these data will be conducted 

during the second phase of this program. A report of this study will be 

published during November 1971. The objective of this analysis will be to 

attempt to identify and isolate those factors which contribute significantly 

to the variance in the data and to define the relative magnitude of the 

contribution of each. 

1.4 PRESENTATION OF RESULTS 

All of the numerical data presented in the report are in the form of 

computer print-out data sheets. Each engine test for which data were received 

has been included in the listing. In all cases the data for each engine test 

have been processed to the maximum extent possible (i.e., each mode in the 

LTO cycle appropriate to that engine as well as the aggregation of the emissions 

over the entire cycle). In those cases where insufficient data are provided 

to permit complete processing, the emission data are converted from a con­

centration basis to a mass emission basis. On the other hand, when engine 

fuel flow data are unavailable, the conversion to mass emissions is not 

possible and the test organization's raw measurement results are simply 
* reproduced. 

The general format employed on the computer print.out sheets is 

specified by the EPA. The data given for each engine test include the test 

information received as well as the results of the data analysis procedures. 

Input data is reproduced following the general guidelines of the standard 

EPA data sheets (Figures 2 and 3), and, in substance, includes almost all of 

* Only about 2% of the data are included in this category. 
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* the data initially supplied by the testing organization. 

Following this "replay" of the input data, the calculated mass 

emissions data are tabulated for each engine power setting of the test sequence. 

These data are expressed as mass pollutant per 1000 lbs fuel, mass pollutant 

per hour and mass pollutant per 1000 horsepower-(or thrust) hours (when co2 
measurements are available, similar data are given for co2 although it is not 

classified as a pollutant). 

The final tabulation of data is that for the emissions for the LTO 

cycle for that engine. Data format provided by the EPA for these data is 

shown in Figure 5. For the turbine/turboprop engine category the EPA also 

provided the following data for each model (note that the initial idle/taxi 

and final idle/taxi modes are treated as distinct and separate parts of the 

LTO cycle): engine power setting, useage weighting factor and time in mode. 

Numerical specifications for these quantities are given in the commentaries 
** pertinent to each data set. 

Piston engines were tested at power settings corresponding to various 

nominal modes (the number of modes generally being a larger number than that 

given in Figure 5). As a consequence, with EPA concurrence, the modes 

corresponding to the EPA LTO cycle were directly selected from the testing 

organizations test sequence (no interpolation on power settings was done as 

for the turbine/turboprop category). In this case, the EPA provided only 

specifications for weighting factors and times in mode (no power settings). 

* 

** 

Some testing organizations, which did not use the standard data forms, 
provided additional engine parameter data not required for present data 
processing purposes. In such cases not all of these inputs are reproduced. 

In the context of this report the following data sets are recognized: 
turbine/turboprop, piston engine (Scott), piston engine (Continental), APU. 
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The arrangement of the data within the data sets groups the engines 

by model. Fol~owing each group is an aggregated summary of the LTO-cycle 

emissions for this model engine. The number of engines included in each 

summary is shown at the top of the summary sheet. Since the summary accounts 

show means and standard deviations in each of the tabular columns, engines 

that did not have complete data (e.g., HC or CO was missing or possibly a 

mode was missing) are not included in the summary because of the distortions 

that would be thereby produced in the results. 

As per instructions, all emissions data for the military turbine 

engines are converted into a mass basis. Data for the auxiliary power units 

are also on a mass basis. An additional calculation is made for the APU's 

(where applicable) to determine the so-called "air power" for those uni ts 

operated with air bleed loading. This quantity is added to the shaft horse­

power (if any) of the unit to provide a measure of the total energy output. 

It is important to note that the mass emissions of the hydrocarbons 

are in terms of methane while those for nitric oxides (NO ) are in terms of 
x 

N0 2. This useage is consistent throughout this report. 

1.5 DISCUSSION 

To date the principal function of CAL in this program has been in 

coordinating and consolidating the mass of field test data, in developing 

suitable data processing procedures and, finally, in processing the raw data 

in accordance with guidelines supplied by the Office of Air Programs of the 

EPA. There has been no requirement or intent to draw conclusions or inferences 

from the final results that have been obtained. Rather the objective of this 

report is to present the raw data input, describe the details of the data 

processing procedures and to present the results. Thus the substance of this 

section of the report is devoted to generally clarifying sundry background 

details concerned with data handling and to explanatory comments related to 

the tabulated data. 
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Despite the somewhat circumscribed role of CAL in this program 

(as described above), CAL's view of its overall function has been broader than 

mere calculations of the results of engine emission tests. CAL has believed 

an analysis of data must proceed within a framework that includes an engineer­

ing awareness and understanding of the real world within which the test results 

have been obtained. Accordingly, very early in the program (29 June 1971), 

project personnel visited Pratt & Whitney Aircraft to observe testing operations 

in progress and to discuss operational and instrumentation details with 

cognizant personnel. This trip was extremely valuable in providing the "real 

world" background within which the data transmitted for analysis had been 

obtained. 

The ultimate purpose of the data processing was to obtain results 

for the emission of each engine for the complete LTO cycle in accordance with 

Figure 5. A listing of the specific information provided by the EPA to 

accomplish this purpose is given in Figure 6. Engine operating cycles, as 

supplied by EPA, have been constructed based on time-in-mode considerations 

of high activity periods at major air carrier airports. The first taxi-idle 

mode is defined to include the total time between propulsion engine start-up 

and the initiation of the turn into the runway. The take-off, climb-out and 

approach modes approximate the times spent in these modes. The last taxi-/idle 

mode includes the taxi/idle time between termination of the landing run and 

final shutdown of the propulsion engine. Both the time-in-mode and power 

setting information was obtained by the EPA from engine manufacturers, air 

frame manufacturers, the airlines and the FAA. The weighting factors are the 

fraction of the propulsion engines operating on a given aircraft in any given 

mode. Results obtained from processing the data in accordance with the 

requirements of Figure 6 are presented in Tables I, II and IV. This set of 

results constitutes the aircraft emissions baseline data. Sununaries obtained 

by aggregating all engines of a given model are included also. 

The basic emissions data was reprocessed a number of times using 

power settings and weighting factors different from those given in Figure 6. 

These inputs, provided by the EPA, were designed to evaluate the effects of 
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Figure 6 

SUMMARY OF EPA INPUTS EMPLOYED FOR L TO-CYCLE EMISSION CALCULATIONS 

CLASS T1 

TURBOPROPS/TURBINES 

POWER 
MODES SETTING W.F. 

% RATED 

FIRST T56 = 3% 
TAXI/IDLE . Al RESEARCH = 6% 1 

TAKE OFF 100% 1 

CLIMB 90% 1 

APPROACH 30% 1 

LAST T56 = 3% 
TAXI/IDLE AIRESEARCH = 6% 1 

W.F. 

T.l.M. 

USEAGE WEIGHTING FACTOR 

TIME IN MODE, MINUTES 

T.l.M. 

19 

0.5 

2.5 

4.0 

7.0 

CLASS T2 CLASS T3 CLASS P1 

TURBINES TURBINES LIGHT UTI LITV PISTON 

POWER POWER POWER 
SETTING W.F. T.l.M. SETTING W.F. T.l.M. SETTING W.F. T.l.M. 
% RATED % RATED % RATED 

CJ805 = 4%, JT3C = 5% JT9D = 7% 
JT3D = 5%, JT 4A = 5% 1 19 1 19 * 1 12 
JT8D = 6%, SPEV = 4% 

100% 1 0.7 100% 1 0.7 * 1 0.3 

85% 1 2.2 85% 1 2.2 * 1 5.0 

40% 1 4.0 30% 1 4.0 * 1 6.0 

CJ805 = 4%, JT3C = .5% JT9D = 7% 
JT3D = 5%, JT 4A = 5% 1 7.0 1 7.0 * 1 4.0 
JT8D = 6%, SPEV = 4% 

*NOT SPECIFIED, MODE DATA WAS SELECTED DIRECTL V FROM 
TEST ORGANIZATION'S SCHEDULE OF TEST MODES AS GIVEN 
ON DATA SHEETS 



operational changes on emissions. Table V presents model summary data for 

the turboprop/turbine category generated by using altered weighting factors 

and power settings. This data represents a recomputation of the baseline data, 

taking into account possible ground operational changes. The tables reflect 

what the emissions would be for those engines normally used on 3 engine aircraft 

if one engine was shut off during both taxi/idle modes (2/3 weighting factor) 

and the power output of the remaining engines was increased 50% to maintain 

total aircraft power at the same level. For engines normally used on 2 or 4 

engine aircraft the tables reflect what the emissions would be if 1/2 of the 

engines were shut off during both taxi/idle modes (1/2 weighting factor) and 

the power output of the remaining engines was increased 100% to keep the total 

aircraft power at the same level. 

A few comments on grouping within models are appropriate. Special 

treatment was accorded the JT8D models as per directions. The JT8D engine is 

somewhat unique in that the by-pass airflow and the combusted exhaust gases 

exit through a common duct. Mixing of the exhaust gases with the bypass airflow 

was found to occur at engine idle settings resulting in dilution of the sampled 

gases when the nominal multi-probe gas sampling configuration was ued. To 

combat this problem Southwest Research Institute (SWRI) measured emissions of 

the JT8D engines in the idle mode using a single axial probe (Ref. 3). Thus 

all SWRI JT8D data has been treated as "undiluted" and all other JT8D data as 

"diluted". 

Another factor unique to JT8D engines is the presence of smokeless 

combustor cans (retrofits) on some of the older models. These are identified 

by remarks of the test organization under the "comments" section of each engine 

data sheet. Thus Table IV has four separate summaries for the JT8D model: 

diluted-ordinary, diluted-smokeless, undiluted-ordinary, undiluted-smokeless. 

A separate grouping was also accorded the T56-A7 and the T56-Al5 

turboprop engines. The former represent overhauled engines tested at Kelly 

AFB by SWRI while the latter are new engines tested by the manufacturer, 

Allison. 
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In all cases, model groupings exclude engines which lack complete 

data (either missing data on one of the pollutants, or, in the case of piston 

engines, a missing mode). Their inclusion would bias and distort the means 

and standard deviations computed for each model. 

Reference to the data sheets will show that in some cases data were 

measured on aldehyde concentration, smoke index and particulates. These data 

were not processed and are simply reproduced for completeness. Analysis of 

these quantities was performed by the individual testing organizations and the 

results are included in their respective final reports. These final reports 

should be consulted for specific details concerning the background of the 

emissions concentration data which have been processed on this program. 

In general, that portion of the tabulated data for each engine 

that corresponds to input information from the test organization, has been 

reproduced without change. In some cases the units of certain quantities were 

changed to preserve consistency among the data sets and in others approximate 

values were estimated. For example, H/C information was not often provided 
* on the data sheets since the fuel had not been analyzed in situ. CAL-estimated 

values would therefore be inserted to permit data processing. An H/C value of 

approximately 2 was used for turbine fuel. 

Relative humidity and temperature at the test sites were usually 

given but not the corresponding specific humidity (lbs water per lb dry air). 

In these circumstances the specific humidity data, as read from a graphical 

presentation (Ref. 4), were entered. 

* SWRI provided an initial measured H/C value for tests at TWA. Since this 
value (1.722) seemed too low, CAL chose to ignore this figure and used a 
value of 2.02. Later SWRI notified CAL that a reappraisal indicated a 
value of 1.968 for H/C. Since these two values were so close and time so 
critical, the H/C ratio was not changed. 
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Averaged data were used if a range of values for ambient parameters 

was given. For example, the Bureau of Mines reported sizeable variations in 

the sample line temperature during test operations (of the order of 70°C). The 

figure given is the arithmetic mean of the extremes. 

In the tabulated data, all missing, unavailable or non-measured 

information is denoted by -0.00 to differentiate it from a true measurement 

which is actually zero. Concentration measurements shown as a true zero 

represent a value of less than one part per million. 

No mode-type operational data for military engines was provided; 

consequently only the conversion to mass emissions was made. The TS6 turboprop, 

although a military engine, is considered to be equivalent to the 501 civil 

version and hence was used in the baseline calculations. 

The Office of Air Programs conducted a program of span gas checks at 

each of the test sites to gain assurance that there were no large discrepancies 

among these test organizations attributable to poor quality calibration gases 

or poor sampling techniques. Results of these tests are given in Appendix A. 

In the preparation of this report, every possible effort has been 

made to eliminate errors in data transcription, conversion of pollutant 

concentration data to mass emission form, and calculation of pollutant burden 

over the LTO cycle. In view of the stringent time constraints of the program, 

however, it will be appreciated that it is virtually impossible to guarantee 

that the report will be error free. If a particular entry appears out of 

context, therefore, it may need to be validated by checking with the original 

data source. 

The methods employed to reduce the concentration data to mass 

emission form and to calculate the pollutant burden over the LTO cycle were 

selected as the most reasonable and timely within the constraints of the 

pro.gram. We recognize, however, that there will undoubtedly be instances 
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in which the reader may wish to depart from the methods employed in the report 

or to undertake an alternative analysis for specific purposes. It is for these 

reasons that we have provided, wherever possible, the raw input concentration 

data as well as the data in mass-emission form. 

In the case of the turbine engines we have employed a computer-aided 

graphical technique to interpolate emissions at specified power or thrust 

values. Such interpolation suffers from the limitations of all interpolative 

procedures in that a certain arbitrariness is involved in extending the results 

obtained from a limited number of test points to situations in which actual 

observations were not available. Unfortunately, the engine operating condition 

most subject to this type of error is the taxi/idle mode with its attendant heavy 

influence on the total emissions calculated for the LTO cycle. In many 

instances, the taxi/idle mode as actually run in the test is at a higher 

percentage of rated power or thrust than is called for by the EPA-designated 

LTO cycle (see Fig. 6). In these cases, it was necessary to extrapolate to 

the desired power or thrust setting. Such extrapolation is difficult at best 

and, in the present analysis, was often further aggravated by lack of test 

points in the critical "knee" of the CO and HC curves at engine settings 

slightly above taxi/idle values. The only recourse under these circumstances 

is to rely on engineering judgment or to invoke mathematical conventions, such 

as regression analysis, which may be equally arbitrary. For final arbitration 

of this question, the reader may wish to make his own interpolations from either 

the raw concentration data or the data as converted to mass emission form, both 

of which have been provided in the report. The method of analysis employed in 

this report is not claimed to be absolute any more than any other interpolative 

procedure can make such claim. 

As has been previously pointed out, a major advantage which can be 

claimed for the computer-aided graphical analysis is the speed with which data 

may be manipulated in compliance with changes in the questions to be answered 

by the data base. For example, if it is desired to know the effect on emissions 

of a change in ground-operation tactics, the relevant information can be 

quickly and efficiently retrieved from the data. The same facility is available 
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as a means for checking the accuracy of the plotted data. By virtue of the 

accessibility of the digitized curves in the computer, the original curves 

could be "reconstituted" and visually scanned for possible errors. In 

addition to performing this error check, we also performed an extrapolation 

check in that region of the pollutant curve where it was necessary to extra­

polate in order to obtain mass emissions for the taxi/idle mode. It is for 

these reasons that the results for the LTO cycle can be reported with considerable 

confidence. 

1. 6 SUMMARY 

Experimental data consisting of concentration measurements of 

pollutants in the exhaust gases generated by turboprop and thrust turbine air­

craft engines, light-utility piston aircraft engines and auxiliary power units 

have been processed, wherever applicable and possible, to establish mass 

emissions over specified landing-take-off (LTO) cycles. These experimental 

data and the LTO cycle specifications were furnished by the Office of Air 

Programs, EPA and the intent of the processing was to provide baseline data 

with the view of promulgating emission standards. 

Processing of the data for commercial engines in the turboprop/turbine 

category was designed to permit calculation of pollutant mass emissions over 

an entire LTO cycle where the engine power settings could be arbitrarily speci­

fied. This purpose was achieved by graphically establishing a functional rela­

tionship between mass pollutants/unit fuel consumed and percent rated power 

for each individual engine. Thus by interpolation techniques, emissions 

corresponding to any desired engine power setting could be determined. This 

capability permitted evaluation of the effects of changes in engine operating 

cycles on mass emissions over the LTO cycle (compare engine model summary 

data between Table IV and Table V). 

In contrast to the situation for the turboprop/turbine engine category, 

the piston engine emission data were measured under conditions of very uniform 

consistency between engine power setting and engine operational mode. LTO 
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cycle emissions for this class of engines were computed by using the measured 

in-mode concentration measurements. No interpolative routines were necessary. 

Military turbine engine emissions data were only converted from a 

concentration basis to a mass emission basis. No LTO cycle criteria were 

defined for these engines. 

Auxiliary power units represent a distinctly unique source of exhaust 

pollutants within the context of the types of aircraft engines tested. Only the 

mass emissions for each power setting employed in the test sequence are given. 

Total horsepower loading for each unit is given by calculating the power associ­

ated with air bleed loading (as contrasted with shaft power loading) wherever 

appropriate. 

All of the pertinent data on each engine tested and supplied to CAL 

has been reproduced in this report. 

All of the emissions data has been processed to the maximum extent 

possible within the constraints imposed by the available supporting information 

and the requirements of the Office of Air Programs. A total of 392 engine test 

runs are reported. This total includes 199 turboprop/turbine engines, 140 piston 

engines and 53 auxiliary power units. 
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Appendix A 

SPAN-GAS CHECKS OF TEST ORGANIZATIONS INSTRUMENTATION 

Seven span gas cylinders were analyzed by three of the laboratories 

involved in the aircraft baseline emission. These initial checks were made at 

those aircraft study laboratories located in the Western half of the country; 

EPA (T&EB Mobile) at Phoenix (AiResearch), Southwest Research Institute (SWRI) 

at San Antonio (Kelly AFB) and Bureau of Mines (BOM) at Tulsa (American Airlines). 

The exercise was not intended to be a correlation of laboratories but an attempt 

to uncover major differences in analysis among laboratories which might be 

caused by the use of poor quality calibration gases or poor sampling techniques. 

The results that have been obtained raise questions concerning carbon monoxide 

analyses but the overall effort has been worthwhile in building confidence in 

comparability among the above-named laboratories engaged in the emissions measure­

ment program. 

Table A-1 is a summary of the data collected. Detailed information 

was accumulated also concerning the physical specifications of each instrument 

used so that an estimate could be made of instrumental sensitivity and expected 

accuracy. The sample cell length and calibration range were found to vary 

considerably from one instrument to another. Based on this type of information, 

an optimistic accuracy band was estimated for each instrument and is given as 

a parenthetical value adjacent to each data point in Table A-1. The largest 

variation in expected accuracy is seen to occur among the CO instruments. 

Variation in concentration measurements was also the largest for CO but this 

fact is not considered entirely attributable to instrument variation. 

Sampling systems were checked for leaks by plugging the sample line 

and observing the flow drop-off. All systems appeared to be tight. 

A cylinder of hydrocarbon-free air was used to check the hydrocarbon 

level in the zero gas being used by these laboratories. The zero gas at SWRI 
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was found to contain less than 0.6 ppm propane and the BOM span gas contained 1.6 

ppm propane. The EPA span gas at Phoenix contained zero hydrocarbon relative to 

the reference cylinder. 

At those laboratories using chemiluminescence instrumentation for 

oxides of nitrogen measurement, a determination of the N02-NO converter efficiency 

was made. EPA and SWRI converters approached 100% efficiency. This particular 

test is made by introducing oxygen into a bag of NO in N2 span gas and observing 

the oxidation of NO to N02. If the NOx line remains constant during the oxidation 

process, the indication is that the thermal converter is working properly. 

A similar series of cross checks was then conducted at those emissions 

measuring laboratories in the Eastern half of the country. These test sites 

included the following: Detroit Diesel Allison Division (Indianopolis, Indiana), 

Teledyne Continental Motors (Muskegan, Michigan), Pratt & Whitney Aircraft 

(East Hartford, Connecticut), Scott Research Laboratories (temporary lab at 

Allentown Pennsylvania Airport) and Scott Research Laboratories (temporary 

lab at Naval Air Station, Norfolk, Virginia). Addition cylinders of high­

concentration gases were employed at those labs involved in light-utility piston 

engine studies (Teledyne Continental and Scott Allentown). These additional 

results are given in Table A-2 which is similar in format to Table A-1. 

[NOTE: The material in Appendix A has been abstracted by CAL from 

two internal memoranda of the Office of Air Programs, Tests & Evaluation 

Branch, Ypsilanti (to R.C. Stahman from M.W. Korth). This inclusion is at 

the behest of the EPA.] 
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CYLINDER NO. (MAIN 
TERM.) 

A247 
HYDROCARBON 70.0 I± 1) 
(ppm, PROPANE) 

13359-B 
HYDROCARBON 10.8 (.:!:. 1) 
(ppm, PROPANE) 

A6775 
CO, ppm 84 (.:!:. 25) 

A672 
CO, ppm 500 I± 251 
co2,% -----

A6741 
C02,% -----

A2334 
NO, ppm 87 (± 1) 

SSB-162 
NO, ppm 20.0 (.:!:. 1) 

Table A-1 

SPAN GAS CROSS CHECK 

(WESTERN LABORATORIES) 

EPA 

(BLDG. 2042) (T&EB 
PHOENIX) 

12.2 1± 11 70 I± 11 

10.5 1± 11 10.6 I± 11 

82 1± 251 120 1± 101 

494 1± 25) 560 (.:!:. .05) 
1.57 (± .05) 1.61 (± .05) 

4.2 1± .05) 4.12 I± .051 

82.2 (:!:. 1) 92.5 I± 1) 

21.0 (.:!:. 1) 21.0 (± 1) 

A-3 

SWRI BOM 
(KELLY (AMERICAN) 

AFB) 

67.5 1± 1.5) 69 1± 11 

8.4 (± 1) 9.2 I± 0.5) 

94 (:!:. 2) 95 (.:!:. 1) 

----- 530 (± 10) 
1.53 (± .05) 1.54 1± .05) 

4.05 I± .05) 4.22 1± .05) 

82 I± 1) 87 (.:!:. 1) 

19 I± 1 I 18 (± 1) 



CYLINDER NO. 

A-247 
HYDROCARBON 
(ppm, PROPANE) 

13359-B 
HYDROCARBON 
(ppm, PROPANE) 

A6775 
CO (ppm) 

A672 
CO (ppm) 
co2 (%) 

A-6741 
co2 (%) 

A-2334 
NO (ppm) 

SSB-162 
NO (ppm) 

1-15738 
NO (ppm) 

A-1905 
co(%) 

1-4523 
HYDROCARBON 
(ppm, PROPANE) 

FF-17054 
co(%) 
C02 
HC 
(ppm, PROPANE) 

"NDIR 

""CHEMILUMINESCENT 

Table A-2 
SPAN GAS CROSS CHECK (EASTERN LABORATORIES) 

EPA ALLISON CONTI- P&W SCOTT SCOTT 
NENTAL NORFOLK ALLENTOWN 

71 (±. 1) 60 (±. 1) ----- 57.3 (±. 2) 68.1 (±. 1) -----

10.7 (±. .5) 7.5 (±. .5) ----- 9.0 (±. .5) 9.7 (±. .5) -----

83. (±. 20) 101 (±. 2) ----- 93 (±. 5) 101 (±. 5) -----

500 (±. 25) 565 (±. ?) ----- 515 (±. 20) 530 (±. 20) -----
1.57 ±. .05) 1.68 (±. ?) ----- 1.55 (±. .03) 1.57 (±. .03) -----

4.2 (±. .05) 4.5 (±. .05) ----- 4.16 (±. .05) 4.28 (±. .03) -----

85 (±. 1 )*" 87 (±. 3)" ----- 78 (±. 3)" 81.6 (±. 2)"" -----
89.5 (± 2)"" ----- 67.5 (± 5)" -----

20.5 (±. 1)"" 21 (±. 3)" ----- 19.5 (±. 3)" 19 (±. 2)"" -----
20 (±. 2)"" ----- 13 (±. 3)" -----

1240 (±. 50)*" ----- 1140 (±. 100)" ----- ----- 1250 (±. 50)"" 

1.56 (±. .03) ----- 1.5 (±. .03) ----- ----- 1.5 (±. .2) 

1110 (±. 20) ----- 1060 (±. 20) ----- ----- 1024 (±. 20) 

3.99 (±. .15) ----- 3.95 (±. .05) ----- ----- 4.2 (±. .2) 
7.64 (±. .2) ----- ----- ----- ----- 7.7 (+ .2) 
731 (±. 30) ----- 700 (±. 30) ----- ----- 695 G:. 30) 



Part 2 

SUMMARY OF DATA 
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2. 1 DATA TREATMENT AND COMMENTARY 

Data for light-utility piston engines and auxiliary power units are 

presented in the first three tables following this discussion. Table I 

contains data on piston engines tested by Scott Research Laboratories and 

Table II contains similar data obtained from Teledyne Continental Motors. 

Table III is a compilation of data on auxiliary power units (APU); these data 

were provided by AiResearch. 

2 .1. 1 Piston Engines 

Tests on piston engines were conducted by Scott Research Laboratories 

on engines installed in aircraft. Accordingly, these engines span a broader 

spectrum of engine age and condition than do the ''brand new" engines tested by 

Teledyne Continental. Differences in the methods of testing and data reduction 

employed by Scott and by Teledyne Continental, however, necessitated different 

approaches to mass emissions analysis and precluded incorporating the two sets 

of data into a single compilation. In view of this fa·ct, care should be taken 

in comparing results from the two sources, particularly if the intent is to 

establish emission response to factors such as engine age. Observed differences 

in emissions may be artifacts of the differences in testing procedures rather 

than being attributable to independent causes. 

2.1.1.1 Scott Research Laboratories 

Piston engines tested by Scott Research Laboratories are included 

in Table I. For the most part, these engines were subjected to a 10-mode 

test cycle, but in a few instances certain of the modes are missing. From 

among the ten modes used by Scott, five were selected as being equivalent 

to those designated by EPA in their LTO cycle. These five modes were 

then employed in the LTO cycle calculations. Since no horsepower measurements 

were provided by Scott, it was not possible to reduce the emissions to the 

basis of pounds pollutant per thousand horsepower hours. 
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All concentration data provided by Scott Research Laboratories were 

expressed on a dry basis. To convert these data to emission mass form, therefore, 

it was necessary to introduce a correction to convert concentrations from dry 

to wet basis. Correction was made only for the water of combustion, it being 

assumed that water vapor in the intake air was negligible. The correction 
* factor used was the one proposed by the SAE E-31 Committee : 

100 
/<. = 

100 + ty2 (CO -t- C 0 2 ) 

where CO and co2 concentrations are expressed as percent by volume, and a 

is the atomic hydrogen/carbon ratio of the fuel. Then, 

Concentration (Wet basis) = K · Concentration (dry basis) 

and the corrected concentrations were converted to pounds pollutant per pound 

of fuel by the formulas proposed by the E-31 Committee and presented in Part 1 

of this report. 

It should be noted that, for many of the engines tested by Scott, 

triplicate runs were made. In the statistical summary for an engine model, 

these replicate runs were not distinguished from runs on separate engines; 

consequently, the standard deviations computed for the emission quantities are 

expected to be somewhat underestimated relative to what might have been 

observed if there had been no replication of engines. In the triplicate runs 

on 0-200 engines, the first two runs were done on one exhaust and the third 
** run was done on the other. 

In the statistical summaries it will be noted that the number of engines 

included in each model summary is sometimes less than the number of engines 

actually processed as individuals. The difference resides in the fact that for 

* 

** 

R. W. Hurn et al., "Procedure for the Continuous Sampling and Measurement 
of GaseousEmissions From Aircraft Turbine Engines," Final Draft SAE E-31 
Committee Paper (May 25, 1971). 

Letter dated July 22, 1971 from Mr. A.F. Souza, Scott Research Laboratories 
to Mr. Charles Gray, Jr., Environmental Protection Agency. 
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several of the engines the data was incomplete in some sense. For example, if 

data for one of the pollutants or for one of the modes was missing for a 

particular engine, that engine was excluded from the statistical summary so as 

not to bias the mean value or standard deviation. 

2.1.1.2 Teledyne Continental Motors 

Table II summarizes twenty-one engines belonging to model categories 

0-200-A, 0-470-R or 10-520-P. For the most part, these engines were subjected 

to a 13-mode test cycle, including Idle-Taxi, Take-Off, Climb, and Pattern. 

Two forms of the Idle-Taxi mode were employed, Idle-Taxi-Low and Idle-Taxi-High. 

Similarly, two versions of the Climb mode, Rich and Lean, were used, but in some 

of the tests only one of these modes was run. Some convention was necessary, 

therefore, in order to comply with the 5-mode LTO cycle designated by EPA. In 

all cases, Idle-Taxi-High was used as the EPA-designated Idle-Taxi mode, and 

the mode designated Pattern by Teledyne Continental was renamed Approach, to 

comply with the EPA designation. In the case of the Climb mode, the LTO 

cycle computations were made with both Climb-Rich and Climb-Lean data. In 

all cases where both modes were run, two LTO cycle computations are included; 

otherwise, the LTO cycle computation is made with whichever of the two Climb 

modes is available. 

A distinguishing feature of the Teledyne Continental tests is that co2 
was not measured. Consequently, the normally used formulas for converting 

concentrations to mass emissions are not applicable, and an alternative 

conversion had to be invoked. The method employed in Table II is the one used 

by Teledyne Continental and was kindly provided by them. 

First, it should be noted that all effluents except Total Hydrocarbons 

are expressed in the raw data on a dry basis. Except for hydrocarbons, therefore, 

the following dry-to-wet correction factor was employed: 

F Correction Factor, K = 1 - o<. ( I A) 
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where 

and 

ex 
F 

A 

= 

= 

= 

Hydrogen/carbon atom ratio 

Fuel flow, lb/hr 

Air flow, lb/hr 

This expression for the correction factor is an approximation that is accurate 

when the specific humidity of the inlet air is low. The complete equation is 

given in SAE procedure Jl77. Conversion of CO and NO concentrations to the 

corresponding mass flow rates was then accomplished by means of the following 

formula: 

where 

Pollutant Mass Flow Rate (lb/hr) = 

M -- . cone {PPM) 

10' 
• (Ft-A)• K 

and 

M = 

M E.X = 

molecular weight of pollutant 

molecular weight of exhaust 

For conversion of total hydrocarbon concentrations to mass flow rate, the 

formula is: 

Pollutant Mass Flow Rate 

• 

(lb/hr) = 

conc(PPM) 

10 l 
• (F +A) 

The exhaust molecular weight, ME. x varies as a function of air/fuel ratio. 

This relationship can be approximated as a straight line, and was represented 

in the computer calculation by the equation 

Mex.= 21. 23~+ 0.515 A/F 

According to Teledyne Continental, this expression is valid for air/fuel ratios 

less than stoichiometric, but MEx assumes the constant value 28.96 for air/fuel 
* ratios greater than stoichiometric. 

* Justification for these relationships can be found in C.F. Taylor and E.S. 
Taylor, The Internal Combustion Engine, Second Edition, International Textbook 
Company, Scranton, Pa. (1969) pp. 37-39. 
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Certain conventions must also be followed with regard to molecular 

weights. To maintain consistency with other data in this report, some modification 

of the Teledyne Continental input parameters was made. For example, elsewhere 

in this report it has been customary to express Total Hydrocarbons as methane, 

molecular weight 16.04. This value departs somewhat from the value of 14.67 

used by Teledyne Continental on the basis of formulas employed by the State of 

California for heavy duty gasoline engine tests. Also, in the interest of 

consistency, the hydrogen-carbon ratio was taken as 1.84 rather than the 2.12 

used by Teledyne Continental on the assumption of a representative gasoline 

with fnrmula c
8
H17 . NO was computed as No2 equivalent, using the molecular 

weight 46.01. 

Separate statistical summaries were made for the Climb-Rich and 

Climb-Lean categories. It will be noted that the number of engines included 

in each model summary is often less than the number of engines actually 

processed as individuals. As previously noted, the difference resides in the 

fact that for several of the engines the data was incomplete in some sense. 

For example, if data for one of the pollutants or for one of the modes was 

missing for a particular engine, that engine was excluded from the statistical 

summary so as not to bias the mean value or standard deviation. 

2.1.2 Auxiliary Power Units -- AiResearch 

Table III is a compendium of emissions tests made by AiResearch on 

auxiliary power units. Concentrations in this table are on a wet basis -­

that is, the emission concentrations are corrected to concentration in wet 

exhaust from combustion with dry air. 

Mass of pollutant per 1000 pounds of fuel was computed by AiResearch 

and submitted as part of their report; consequently, it was not necessary 

to convert pollutant concentrations to mass emission form. Though AiResearch 

also provided figures for mass of pollutant per hour, it was found more 

expeditious to compute the mass flow by multiplying pounds pollutant per 1000 

pounds of fuel by the corrected fuel flow rate. Note that NO and N02 concentrations 
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were reported separately by AiResearch. These separately measured quantities, 

as well as the combined concentration of total oxides of nitrogen (NO), are x 
reproduced in Table III, but mass emission rates are included only for NO . 

x 
The total nitrogen oxides are computed as N02, molecular weight 46.01. 

In addition to the computations performed by AiResearch and 

incorporated in Table III, additional computations were performed to express 

emissions on the basis of pounds pollutant per horsepower hour. For this 

purpose, it was considered advisable to take into account, wherever possible, 

both shaft horsepower and the horsepower induced by bleed air loading. In 

this way, emissions can be charged against the combined equivalent horsepower 

rather than against the less realistic value of shaft horsepower, which is 

often small or negligible. 

The basis for computing total horsepower as the sum of shaft 

horsepower and air horsepower was provided by Mr. Charles Dawson of the 

Environmental Protection Agency, Ann Arbor. 

The ideal compression power was taken as isentropic, and the 

applicable formula for air horsepower is based on the assumption of perfect 

gas laws and the belief that constant specific heats can be assumed with 

sufficient accuracy. Typical pressure ratios are about 3 (temperature ratio 

~ 1.36) and inlet compressor temperatures are near normal ambients. For 

steady flow, 
K-1 

A i,. Hp = 1. 'f 15 w E p TI [ ( Pa!f;) 7< - ' J 

where w = corrected bleed flow, lbs/sec 

T, = compressor inlet temperature, OF 

Pz = compressor discharge pressure, psia 

P, = compressor inlet pressure, psi a 

Mean compression temperatures are taken as 190°F (650° Rankine) and K = 1.398. 

The formula thus reduces to 
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Air HP= (t.'tt5)·W·(0.2.'f1) [ .!L)0.285-1] 
( f't.7 

[ (-
Pz. ) o. 2St.s_ 

1
] = 0.3'tl IN 

I 't. 7 

In reducing the AiResearch data to horsepower basis, the air horse­

power as computed from the above formula was added to. the corrected shaft 

horsepower. This combined quantity was used as divisor in reducing pounds of 

pollutant per hour to pounds of pollutant per horsepower hour. 

2.1. 3 Turbine/Turboprop Engines 

Data for turbine and turboprop engines are presented in Tables IV 

and V. Table IV contains baseline data, in which a normal LTO cycle and 

conventional ground-operation tactics are employed. The basis of the LTO 

cycle, as prescribed by EPA, is discussed in Part 1 of this report. Basically, 

the cycle consists of taxi/idle prior to takeoff, takeoff, climbout, approach 

and taxi/idle subsequent to landing. To each of these modes a time in mode is 

assigned in accordance with airport experience. 

Table IV presents, for the most part, two pages of information for 

each engine. On the first page is tabulated the identification of the engine, 

the engine supplier, the test organization, such essential engine data as thrust 

or power rating and engine-overhaul history, and prevailing ambient test 

conditions. This information is followed by a tabulation of test data, 

including pollutant concentrations and a description of the test modes in 

terms of engine operating conditions. 

At this juncture it should be pointed out that verbal names assigned 

to the various test modes varied considerably from one test organization to 

another. In view of this fact and the fact that subsequent designation of 

modes is mandated by the EPA-prescribed LTO cycle, test modes are tabulated 
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only in numerical terms. Each test mode is tabulated as a pair of integers 

separated by a slash. The number preceding the slash denotes the mode under 

test, whereas the number following the slash denotes the mode previously tested. 

Thus the entry "3/5" denotes that the data in that line of the table is for the 

third mode and that the mode which preceded it is in the test sequence was 

mode 5. Similarly, "3/2" denotes that the third mode was preceded in the test 

sequence by mode 2. The modes are numbered in ascending order of power or 

thrust settings; accordingly, the slash notation makes evident whether a particular 

mode was tested as part of an ascending or descending sequence of power or thrust 

settings. The sequence of testing is further elucidated by the column 

labeled either "Clock-Time" or "Elapsed Time." Clock time, such as 2037, 

denotes "2037 hours", or 8:37 p.m. Elapsed time is in minutes and is measured 

from a zero time reference at the beginning of the test sequence. If the time 

entry is -0.00, no time-of-test information was available. 

For each test mode, the actual thrust or shaft horsepower is tabulated; 

this number is followed by "Percent Rated T .O." obtained by dividing the test­

mode setting by the rated thrust or horsepower. The resulting values are 

expressed as integer percentages and are truncated, rather than rounded, 

quantities. Thus, for example, 5% brackets a range from 5.00% to 5.99%. 

This fact should be borne in mind in comparing the mass emissions computed from 

raw data with mass emissions values interpolated for the LTO-cycle calculations. 

Mass emissions for each test mode were computed according to the 

conversion formulas of Section 1.2, Methodology of Data Analysis, and are 

expressed as pounds of pollutant per thousand pounds of fuel and as pounds of 

pollutant per hour. Pounds of pollutant per hour is the product of fuel 

consumption rate, in pounds per hour, and pounds of pollutant per pound of 

fuel. Finally, the pollutant mass is expressed on the basis of mass of 

pollutant per unit of energy. For turboprops, this unit is taken as 1000 

horsepower hours; for turbines, the corresponding unit is 1000 pounds thrust 

hours, since horsepower rating is not applicable in this instance. 
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The converted quantities expressed as pounds of pollutant per pound 

of fuel were plotted against percent power or thrust and processed as described 

in Section 1.2 to obtain interpolated values at specified settings for idle/ 

taxi, takeoff, climbout and approach, as specified by EPA. These interpolated 

values then formed the basis for the calculations tabulated as the second page 

of information for each engine. If for some reason, such as incomplete data, 

it is impossible to complete the LTO-cycle calculation, then the second page 

of information is omitted. 

Pollutant mass for a particular mode is computed by multiplying pounds 

of pollutant per hour by time in mode. Similarly, energy for that mode is 

found by multiplying thrust or power by time in mode. Division of pollutant 

mass by energy for each mode gives the corresponding pounds of pollutant 

per horsepower hour or per pound thrust hour. In a similar manner, pounds 

of pollutant per pound of fuel for the entire cycle is obtained by dividing 

the total pollutant mass for the cycle by the total fuel mass for the cycle. 

The result is a quantity which can be interpreted as the average rate at which 

pollutant is generated per pound of fuel, the average reflecting appropriately 

the times spent in the various modes. The pounds of pollutant per 1000 horsepower 

hours or per 1000 pounds thrust hours is similarly computed by dividing the 

total pollutant mass for the cycle by the total energy for the cycle. 

It will be noted that in some instances the emission rate or mass is 

recorded as 0.0. This type of entry may occur, for example, when it is 

necessary to obtain CO or HC values at 100 percent thrust by extrapolation 

of the corresponding plots of pollutant mass emission versus power or thrust. 

If the extrapolation yields a negative value, the extrapolated value is 

defined to be zero. Such a result is completely consistent with facts, because 

it will not occur unless the pollutant mass is indeed negligible at high 

power or thrust settings. 

Statistical summaries following the results for individual engines 

are computed in two ways, the two summaries being differentiated by changes 

in "useage weighting factors." The summary appearing in Table IV applies to 
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the data for individual engines as displayed in that table and is based on 

useage weighting factors of unity for all modes. In Table V, the useage 

weighting factors are 1.00 for takeoff, approach and climb modes but are 

reduced to either 0.50 or 0.67 for the two taxi/idle modes. The reduced values 

are based on a modification of ground-operation tactics in which, for two­

engine or four-engine aircraft, only half of the engines are in operation and 

for three-engine aircraft only two-thirds of the engines are in operation. 

The thrust or power settings for the engines remaining in operation are increased 

proportionately to compensate for the engines not in operation. Comparison 

of the two statistical summaries will reveal that substantial reductions in CO 

and HC emissions may occur as a result of this change, primarily because of 

the steep negative slope of the CO and HC curves at low power or thrust 

settings. 
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2.2 TABULATED RESULTS 
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1-2 TO 1-107 

1-108 TO 1-110 

1-111 TO 1-116 

1-117 TO 1-123 

TABLE I 

LIGHT-UTILITY PISTON ENGINES 

SCOTT RESEARCH LABORATORIES 

CONTENTS: 

INDIVIDUAL ENGINE RUNS - COMPLETELY PROCESSED 

MODEL SUMMARIES 

INDIVIDUAL ENGINE RUNS - MASS EMISSION 
CONVERSIONS ONLY 

INDIVIDUAL ENGINE RUNS - INPUT DATA 
REPRODUCED ONLY 
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I 
I 

I 
I 

DATE• 7116111 

TEST ORGAN llAT 1010 SCOTT /GEN IVIATIOll 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••• .. •••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••ueett•••••••••••••••••••••••••• 
CAL ID NUMBER: 166 ENGINE TYPE IND MDDELI 0-200-1 SEAIAl NUMBERI 

RITED HORSEPOWER: 100. 

ENGINE TOTAL TIME• 284. HAS 

FUEL 1 AV GAS 80187 FUEL Hit Alli D: 

OPERATIO~AL DATA ******************************************************************************************************* 
INLET AIR TEMPERUURE, DEGREES F: SHAT TT.50 FINISH 79.00 

ATMOSPHERIC PRESSURE: START 10.01 FINISH 10.01 

INLET AIR HUMIDITY, GAN H2D/LB AJA: 0.01 

RELATIVE H°"IDITY: 64.00 PERCENT 

SAMPLE LINE• TEMPERATURE, CE GAE ES C• -o.co. FLOW RATE, L ITEAS/HINI 1.00 

SAMPLE LINE TRANSPORT Tl ME, SEC: 1.60 

NU"BER OF IESTS: II 

COMMENTS: 

CIRB. !EST ENGINE MEASUAEO MEASURED CALCULATED 
HEATER "ODE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o 5.60 62.00 0.03861 
IDLE/TAXI -o.o 11 •. 50 119.00 0.04045 
AUN UP -o.o 11.60 202 .oo 0.04237 
RUN UP-LEAN 4 -o.o 18.40 204.00 o.o .. n 
AUN UP-A ICH 5 -o.o 16.70 lq5.00 O.Ml25 
TAKE-OFF 6 -o.o 49.60 540.00 o. 05349 
CLIMB 1 -o.o 49.60 540.00 0.05349 
OE SCENT a -o.o 12.80 Jqa.oo o. 04461 
OE SCENT ON 8 -o.o ]q .20 187.00 0.05091 
APPROACH 9 -o.o 22.00 241 .oo 0.0'322 
TAXI 10 -o.o 8.90 qa.oo 0.03790 

TEST EXHAUSI EXHAUSI co co IHC NO ND NO ALOEHYDES S~OKE PAR Tl CULA TES 
HOOF GAS GAS IOAYI 2 I ORYI I DRYI 2 x I ORYI 

TEMP PRESSURt PERCENT v IORYI PPMV PPMY I CRYI I DRYI 
DECREES F PSIA PERCENT PPHY PPHV 

336.00 -o.oo J.70 4.oo 5001.00 16.00 -c.oo -o. 00 18.00 -o.oo -o.oo 
460.00 -o.oo 4.BO 3. 30 4616.00 20.00 -o.oo -o.oo I 3.00 -o.oo -o.oo 
807.00 -o.oo 4.40 4.40 2128.00 140.00 -o.oo -o.oo -o.co -o.oo -o.oo 
79&.00 -o.oo 5.00 4ol0 2736.00 n.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
807. 00 -o.oo 4.10 4.50 1797.00 95.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

1110.00 -o.oo 6.50 4.70 IB52.00 19R.OJ -o.oo -o.oo 6.00 -o.oo -o.oo 
1 1110. 00 -o.oo o.so <\. 70 IB52.00 1"B.OO -a.oo -o.oo 5.00 -o.oo -o.oo 
8 I 076. 00 -o.oo 4.10 5.10 1299.00 322. 00 -o.oo -o.oo 5.00 -o.oo -o.oo 
B q 75. 00 -o.oo 1.10 1.40 2736.00 57.oo -o.oo -o.oo 6.00 -o.oo -o.ou 
9 874. 00 -o.oo 4.Bo 4.20 1852.00 155.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

10 4q1.oo -o.oo 4. 30 3. 50 2294.00 11.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

res T MASS EMI ~ASS E~ I HASS E•l MASS [Ml •ASS EMI HASS E•l •ASS E~I ~ASS EM I MASS EMI •ASS E•l MASS EMI MASS f•I 
HOOE co HC ~oz coz NO • NOX co HC N02 CD2 NO NOX 

LB/ IK LB/ I K L B/IK LB/IK LB/IK LBllK LC/HA LB/HR LB/HA LB/HR LB/HR LB/HR 
LB FUEL LB FUEL LA FUEL LB FUEL LB FUEL LA FUEL 

I q 11. 54 10.5q o.o 15•B.]6 0.65 0.65 5104 .60 39 5 .11 o.o 8670.Tq 3. 63 3.63 
2 lll2.61 62.38 o.o 1223.4q 0.18 o. 7B 13025.24 111. 3q o.o 14070.09 B.q1 8.91 
3 986. 27 27.32 o.o 154q.65 5.15 5.15 I 7358.2q 480.81 o.o 27271. 19 90. 1? 90.12 
4 1077 .62 31.11 o.o 13BB.41 1. 2q 3. 2<J 1qa2a.1s 621.40 o.o 25546.71 60.58 60.58 
5 941.42 23.6A o.o 1626.95 J.5q 3.5~ 15755.14 3q5.4q o. 0 27169.98 59. 96 59.96 
6 1153.19 IB.82 o.o 1110.38 .5. 77 5.77 57207.ql q33.53 o.o b~99't.84 2B6.24 2B6.24 
1 1151. 3q 18. 82 o.o 131o.3B 5.77 5. 71 57207.91 q]].51 o.o 64q94 .84 286. 2' 286 .2' 

869.16 15. 71 o.o 1765.34 11. 21 ll. 21 28508.27 517.10 o. 0 51qo1.01 367. 16 167.76 
IHl.37 29. 3B o.o 1001.75 I. 76 1.n 521aq.10 1151.Bl o.o 39268.48 68.82 68. B2 

• 1055. n 23.13 o.o 1451.45 5. 60 5.60 23226.13 513.24 o.o 11911.80 123. 19 123.19 
10 IOBI. 90 13.06 o.o 1181.65 1. 53 I.SJ %28.91 294 .20 o.o 12314.45 ll.61 13.61 

un r.vcL E fMISSIONS 

res r T IHE IN MEASURED FUEL co CD co HC HC HC N~ ND NO 
•ODE M01lE FUEL FLOW USED LB/ I K LR/ IK EMISSION L 8/IK LB/IK EMISSION LB/lK LB/lK EMISSION 

MIN. L 8/HR LP.S. LB FUEL HOURS LBS. LA FUf:l HOURS LBS. LB FUFL HOURS LAS. 

12. 00 ll. 50 2. 30 1132. 63 IJ025.24 2.605 62.]R 717.39 0.1'1 0.78 8.91 O.OOIB 
o. 30 49.60 0.25 l l 53. 39 51207.91 0.2B6 18. 82 913 .53 0.005 5 .11 2~6.24 0.0014 
5.00 49.60 4.IZ 1151.1• 51207.91 4. HB 18.82 q33. 53 0.071 5.11 2Ub .24 0.02lB 

q 6.00 22.00 2. 20 1055.13 23226.11 2.Jll Zl.H 513.24 0.051 5.60 17.3. l 9 0.0121 
10 4.00 8.90 O.bO 1081.90 9628.91 0.645 13.06 294.20 0.020 1. ~l 1).61 0.0009 

TOTAL FOR CYCLE fJ.461 10.607 0.297 c. 0402 

TOrAL FDA CYCLE/LB FUEL 1.121 0.031 o. 0042 
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JI.JI 

OATE: ll 16111 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEOYNE-CDNTINENTAL 

ENGINE OlTA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL IO NUMBER: 161 ENGINE TYPE AND MODEL• D-200-A SERIAL NUMBER• 2045Q8-Q-AB 

RATED HDRSEPD~ERI 100, 

ENGINE TOTAL TIME: 284. HRS 

FUEL 1 AV GAS 80/81 FUEL Hit RATIOI 1. 840 

OPERATIONAL OITA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEG~EES FI START B0.50 FINISH e2.oo 

ATMOSPHERIC PRESSURE: START 10.00 FINISH 10.00 

INLET AIR HUMIDITY, CRN H20/L8 AIRI 0.01 

RELATIVE HUMIDITY: 56.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DE GR HS c: -o.oo, HOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRINSPORI TIME, SECI 1.60 

( NUMBER OF TESTS: 11 

l COMMENTS: 

CARB. rESf ENGINE ~EASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR FLOW Fl A 

LB/HR LB/HR 

IDLE-LOW I -o.o 6,40 a1.oo O,OH23 
IDlE/TAXI 2 -o.o 'J.80 108.00 D.04164 
AUN UP l -o.o IQ.JO 232 .oo o. 04801 
RUN UP-LEAN • -o.o 16.10 2 01. OD 0.04541 
AUN UP-A ICH ' -o.o 16.70 199.00 0.04852 
TAKF.-llff 6 -o.o 51.50 564.00 o.05615 
CLIMB 1 -o.o 51.50 564.00 o. 05615 
DE SC ENI 8 -D.O 15.50 4H.OO 0.04913 
DESCENT ON 8 -o.o 18. JO 182.00 0.05666 
APPROACH 9 -o.o 22.00 24Q.OO o.o5ooa 
TUI 10 -o.o 8.10 89.00 0.05085 

TEST BHAUST EXHAUSI CD co THC ND NO NO ALOEllYDES S•DKE PUllCULATES 
imOE GAS GAS IORYI 2 IDRYI IDRYI 2 • IDRYI 

TEMP PAFSSUAE PERCENT V IDRYI PPMV PPMV I CRY! IDRYI 
UEGREE S PSIA PfRCENT V pp~y PPMV 

I 241,00 -o.oo l. 10 5.80 1596. 00 6),00 -o.oo -o.oo 14.00 -o.oo -o.oo 
2 l10.00 -o.oo s.10 4,JO 1241.00 4o.oa -o.oo -o.oo 12.00 -o.oo -o.oo 
) 639.00 -o.oo 4.10 5.50 768.00 121.00 -o.oo -o.oo -o.oo -•J.00 -o.oo 

• 560.00 -o.oo 4.40 5.20 Q46.00 IH.00 -a.oo -o.oo -o.oo -o.oo -o.oo 
5 695.00 -o.oo 4.80 5.50 109. 00 15Q.OO -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1099.00 -o.oo 1.00 4.90 591 .oo 114.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1099.00 -o.oo 1.no •• qo 591.00 114.00 -o.oo -o.oo a.on -~.oo -o.oo 
a 1087.00 -o.oo 4.60 6,00 552. 00 na.oo -o.oo -o.oo 9.00 -o.oo -o.oo 
R 915,00 -o.oo ~.I 0 1.eo 1025.00 so.oo -o.oo -o.oo 1.00 -o.ao -o.oo 
q 814.00 -o .oo 5.10 4.QO 129.~0 11Q,QO -a.no -o.oo 6.00 -o.oo -o.oo 

10 411.00 -o.oo b,20 •• so 11'1.JO '>3.01) -o.oo -o.oo q,oo -•J.QO -o.oo 

JEST •ASS EMI MASS EMI HASS fMI MASS EMI MASS EHi MASS EHi MASS EHi HASS EHi MASS EMI ~ASS EMI MASS E•I ~ASS EHi 
MOOE co HC ~02 C02 NO NOX co Ht N02 C02 NO ~n• 

LA/ IK l 8/ IK Lq/ IK LA/ IK LB/ IK LB/ IK LB/HR LD/HR L6/11R lA/HR Le/•• LB/HR 
LR FUEL LA FUFL LB FUEL LB FUEL LB FUEL LS FUEL 

71q,9q IQ.q• o.o I Q88. 21 2.26 2.26 •601.QO 121.63 o.n ll1Z•·q• 14.'5 14.45 
1111. 42 1•. 18 o.o 1146.IQ 1. 11 1.ll 11146.70 118.QQ o.o 1121z.2q 12. 85 12. 85 
q23.q4 8.b5 o.o 16qe,81 1.n 1.H I 78Jl .Q4 16b.88 o.o 121ar.02 141. 46 141.•• 
Qlb,QI 11.2q •l,O 1702.60 lt.Q] 4,Q] 15112. 31 1qa.5s o.o 284H.48 82. JI a2.11 
q 15.0J 1,q1 o.o l68J.40 5.09 5.09 15615.0l 132.10 o.o 28112.11 8•. Q6 84.Q6 

b 1182. so s.12 o.o 1100. 58 4 .8] 4, Bl 6CRQ8, Jq 294. '1 o.o 6bQJQ.Q4 248.65 248.65 , 1182.50 5. JZ o.o IJ00.58 •• 8] 4. Bl 60898.1~ lQ4.41 o.o 6bQJq,14 ZU.65 248.65 
8 812.16 5.9Q o.o 1781.41 ID.SJ 10.51 30Q61. IQ 212. JQ o.o 6301.dQ )1 ).68 ]1).68 
R ll~l.H 9.88 o.o 1004.QJ 1. 38 1.H 52217.22 ]18,44 o.o 38490. 22 52.Q4 52.Q• 
q 1078.Q) 1,90 o.o 1457.32 5.H s.sr Zl116.SI 111.81 o.o 12060. Q6 122.44 122.44 

10 1158,21 12.ZJ o.o 1320. 85 1.6] I.bl Q}81.67 qQ.06 o.o 10698,QJ I l. 11 11.11 

LTD CYCLF EMISSIONS 

HSI T IHE IN MEASU•En FUEL cu co CD >C Ht Hf. N'1 •'1 NO 
MODF. MOOE FUEL FLOW USED LBllK LB/I~ EMISSION LR/I K LB/IK FMISSION LUllK LB/ I• EMISSION 

MIN. LR/HR Lqs. LB FUEL HOURS LSS. LB FUEL HOURS LBS. L8 FIJEl HCURS LBS. 

2 12.00 9.eo 1.96 1111. •2 11146. JC 2.229 l•.18 I J8.9Q o.02a 1.11 12.85 0.0026 
6 0.10 51. 50 0.26 1182. so 60BQ8.1Q 0.10• 5.12 2q4,47 0.001 •.a1 24~.bS 0.0012 
1 s.oo 51.50 •• 21 1182.50 6oaqa.1q S.055 s.12 2q•.4l 0.024 11.1n 24A.t>5 0.0206 
~ .~.oo '2.00 l.20 1078.Q] 21136.51 2.114 1. 90 111.81 0.011 5. ~1 IU.•4 c.0122 

10 •• oo a.10 o.54 1158.ZJ QJ81.67 0,62Q 12. 21 99.0b 0.001 l . .. ) I 1. 11 o. oooq 

JOTAL FD~ CYCLF q, 2JS 10,SQI 0.078 0.0376 

TUT AL FOR CYCLE/LB FUEi 1.1'1 o.co8 0.0041 
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DAT Et 1116111 

TEST OAGANILATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 168 ENGINE TYPE AND MODELt 0-2DD-A SERIAL NU"BERt 

RATED HOASEPOWEAt 100. 

ENGINE TOTAL Tl"E' 284. HAS 

FUEL: AV GAS 80/81 FUEL Hit RATIO: 1.840 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••**********************~************'***'' 

INLET AIR TE"PERATURE, DECREES F: START 82.00 FINISH a1.oo 

AT,.OSPHERIC PRESSURE: START J0.02 FINISH 10.02 

INLET AIR HUMIDITY, GRN HZD/LB AIR: 0,01 

RELATIVE HU~IOITY: 51. 00 PERCENT 

SAMPLE LINE: TE,.PEAATURE, DEGREES t: -0,QC, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPORT TI ME, SEC 1 1.60 

I NU"BER nF TESTS: II 

I CD,.MENTS: 

CARS. TEST ENGINE MEASUAEO MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW A IR FLOW FIA 

LB/HR LB/HR 

IOLE-LDW -o.o J.QO H.00 0.03158 
IDLE/TOI -o.o s.qo QB,00 0.04163 
RUN UP -o.o 16, 1C IQB.00 o. 04540 
PUN UP-LE AN 4 -o.o 16. 70 IQQ,00 0.04448 
RUN UP-RICH 5 -o.o 16. 7C 201.00 o.04•87 
TAKE-OFF 6 -o.o 50.60 570.00 o.o5oss 
CLIH3 1 -o.o 50.60 57~.oo 0.05055 
OE SCENT 8 -o.o 35.50 434.00 o.04653 
DESCENT 8 -o.o 44.80 453.00 0.05ZQJ 
APPROACH q -a.a 22.00 247.00 0.04135 
TAXI 10 -o.o e.10 s~.oo 0.04622 

TESI EXHAUST EXHAUST cu co THC hO NO NO ALOEHYOl'S SMOKE PARTICULATES 
HUOE GAS GAS I DRYI 2 IDRYI tORYI 2 x t DAVI 

TEMP PRESSURE PERCENT IOAYI PPMV PPMV I CRYI IDRYI 
DFGRFES PSIA PERCENT v PPHV PPHV 

7.Ql.00 -D.OD J.20 4.60 2060.00 JO.OD -a.DO -0.0D 11.00 -o.oo -o.oo 
4]7.00 -o.oo 5 .oo 1.10 1268.00 H.oo -o.oo -o.ao 12.00 -a.oo -o.oo 
762.00 -a.ao 4.60 s.oa 845. 00 zno.oo -o.oo -o.oo -o.oo -a.no -o.oo 

• 695 .oo -o.oo ••• o 5.oo 881.00 132.00 -o.oo -o.oo -o.oo -o.oo -a.no 
5 796.00 -o.oo 4. JO 5.20 810.00 174.0D -o.oo -o.oo -o.oo -o.oo -a.no 

1256.DO -n.oo 5.QO 4.80 669.00 181.00 -o.on -o.oo -o.oo -o.oo -n.oo 
1256.00 -o.oo 'i.90 lt.80 669.00 IHI.OD -o.oo -o.oo 1.00 -o.oo -').')') 

12n.no -o.oo 4.30 5.60 528. 00 311.00 -o.oo -o.oo 5.00 -o.oo -o.oo 
8 IOQ9.00 -o.oo 1. 40 J.70 1109.00 76.00 -o.oo -o.oo 7,00 -o.ao -o.oo 
q qq9, 00 -o.oo lj. 50 4.So 740.00 142.00 -o.oo -o.oo 1.00 -o.oo -o.oo 

10 583.00 -o.oo 5.10 4.00 II OQ. 00 44.00 -o.oo -o.oo 10.00 -o.oo -o.oo 

TEST HASS FHI H\SS EHi HASS EHi HASS EHi HASS EHi HASS FM I MAS~ E•I HASS EHi •ASS EH I HASS E•l HASS F.HI •ASS EH I 
HOOE co HC N02 CD2 NO NOX co HC N02 coz NO NO> 

LB/ IK LB/ IK LB/ IK LB/IK LB/ IK LR/ IK LB/HR LB/HR LB/HR LB/HR LBIH• LB/HR 
l q FUEL LR FUEL l 8 FUEL l B FUEL L 9 FUJ:L LB FUEL 

801. 4q 2q, 17 o.o 1823.82 1.24 1.24 Jl4Q.20 116.1 I o.o 1112.QO 4.~5 •.85 
1144,38 16.62 o.o 1310.57 1.39 1. ]Q IOI 84. 94 14 7.QJ o.o 11842.0q 12.18 12.JB 

95Q.5B 10.10 o.o 1638,AJ 6. 85 6.85 16025. 02 168,SQ o.o 27l6d.)Q l 14. io\ l 14.ltlt 
9)6, 86 10.H o.o 1672.75 4.62 4.i.2 15645,H ITQ,42 o.o 21q14,q2 11. 10 11.10 
Q06.6Q Q.TB o.o 1722.7Q 6.03 6.0J 15141. 74 lnl. 16 o.o 28170.60 100.64 100.64 

6 1101. 04 7. 19 o.o 1415.11 5.58 5.~8 56016.20 163.TH o.o 71604.61 282.27 2R2. 27 
1107 .04 1.1 q n.o 1415.11 5.58 5.5• 56016.20 161.78 o.o 71604,61 282.27 n2.n 

872. 82 6.14 o.o I 786. 01 10.37 10.37 JOQ85. I Z '17.90 o.o 61401.21 J6A. 10 l6B. IO 
IH3.50 11.45 a.a 1047.61 2.H 2.2s 5Q740.81 512. 76 o.o 46QJl.ll I00.7A I 00, 78 
1102,97 B.50 n.o 1411. q2 4.68 lt.bR 24265.27 186,QB o.o HIQ4.ll 102.qo 102,QO 

10 1171.73 11.08 n.o 1H4. I 7 i.1.q 1.4q Q507.20 IOS.94 o. 0 10482, 77 12.~~ I 2.0S 

L TO CYCLE EMl~SIO~S 

TESI Tl~E IN HEASURfO FUF.L co co co kt HC HC ~o ~o NO 
HOOE MOO.:: FUEL FLOW us en LAii K LB/ IK EHISSION L Bl IK LB/IK EMISSION I 811< LB/ IK EMISSION 

'41N. LB/HR LBS. LB FUEL HOUPS LBS. LB FUEL HOURS LBS. Le FlJEl HCURS LBS. 

12.00 s.qo I. 18 1144.JB 10184.Q4 2.011 16.62 1'1.93 0.010 I.JO 12. lA o. 0025 ,, O.JO 50.60 0.25 1107.04 56016.20 0.200 7. IQ 361. 78 0.002 5, s~ 282.27 0.0014 
7 5.00 so.no 4.20 1107.04 56016.20 4.64Q 7. IQ 363. 78 0.010 5,58 2B2.27 0.0234 
q b.On 21.00 2.20 1102.97 ?4265.27 2.427 B .50 186,9& o.01q 4.,oq 102.QO 0.0101 

10 4.00 8.10 o. 54 11 n. n QSOT.20 0.631 11.08 lO'i.,94 0.001 l .4q 12.0~ 0.0009 

TOTAL fOR CYCLE 8.975 10.030 0.087 n.OJ&lt 

TOTAL FOR CYCLF./LR FUEL 1.11 7 0.010 D.00'1 
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JOUI 

I 
l 

one: lllb/11 

TEST ORGANllATIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIER! TELEDYNE-CONTINENTAL 

ENGINE DAti\ •••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUHBERI 169 ENGINE IYPE ANO NODELI n-200-A SERIAL NUHAER: 213118-11 AA 

RATED HORSEPOWER: 100. 

ENGINE TOTAL TIHEI 43. HRS 

FUEL 1 AV GAS 80/87 FUEL H/C RA TIO• 1. B40 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttt•••••••••••••••••••••••••t•••••••• 
INLET AIR TEHPERAIURE, DEGREES F: START 10.00 FINISH 72 .oo 

ATHOSPHER IC PRESSURE: START l0.24 FINISH 10 .23 

INLEI AIR HUMIDITY, GllN H20/LB AIR: 0.01 

RELATIVE HUMIDITY: 1b. CC PE RC ENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -O.OO, FLOW MAT~, LITERS/MIN: 7. 00 

SAMPLE LINE TRANSPORT TIME I SEC: l.bO 

hUMBER OF IESIS• II 

COMMENT SI 

CAR~. TEST 
HEATER HOOE 

IDLE-LOW I 
IDLE/TUI 2 
RUN UP ) 

RUN UP-L HN 
RUN UP-RICH 
!AKE-OFF 6 
CLIMB 1 
DE SCENI A 
OE SC ENI ON 8 
APPROACH 
TAXI 

res r 
MODf 

4 
5 
b 
1 
8 
B 
q 

10 

TEST 
MODE 

• 
5 
b 
1 
B 
8 
9 

10 

HSI 
MOOE 

2 
6 
I 
q 

10 

IOI AL 

IOTAL 

EX HAUS I 
GAS 
TF.MP 

OEGRfE S 

25e.oo 
)14.00 
560.00 
491.00 
605.00 

1121.00 
1121.00 
1054.00 
I 043. 00 
81~.oo 
)92. 00 

.•ASS F.M I 
en 

LB/ IK 
LO FUEL 

WT.19 
9•B.'3 

1111.'3 
1101.26 
9QI.•• 

1112.81 
1112. 81 
•01. 64 

1196.27 
lib). Al 
902. l 3 

TI ME IN 
MODE 
fllll N. 

12.00 
o. )0 
5.00 
•• oo 
•• oo 

FOR CYCL f 

FOR CYCLE/LB 

9 
10 

EXHAUSI 
GAS 

PRES SUH 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.nn 
-o.oo 

MASS EMI 
Ht 

LB/ IK 
LB FUEL 

60.16 
32.54 
?.J. 36 
21.45 
21. )4 
12.15 
I 2. l5 
I 1.03 
IT .48 
11.12 
22.oe 

14EASURED 
FUEL FLOW 

LR/HR 

8.10 
49.bO 
49.60 
22.00 
5.60 

FUFL 

ENGINE ME A SURED 
RPH FUEL FLOW 

LB/HR 

-o.o 5.60 
-o.o 8.10 
-o.n 12.40 
-o.o I l.20 
-o.o 14.10 
-o.o 49.bO 
-o.o 49.60 
-o.o 35.50 
-o.o H.80 
-o.o 22.00 
-o.o 5.bO 

CD co THC 
I ORV I ?. IDRYI 

PERCENT v IORVI PPMV 
PERCfNT v 

6.10 6.50 6911.00 
5.10 6.10 3415.00 
1.00 5.40 ?.555.00 
6.40 5.oo 2110.00 
6.80 b.80 2555.00 
9.BO b.90 IB02.00 
9.80 6.90 1802.00 
b.50 1.90 1640. 00 
q.80 b.50 2501.00 
8.60 6.10 22Rb.OO 
5.60 h.10 2)9).00 

M4SS F.MI MASS EM I HASS EMI 
N02 C02 NO 

LB/ IOI LR/IK LB/IK 
LR FUEL LB FUEL LB FUH 

o.o 15H.lb 0.21 
n.o 159•. 71 0.90 
o.o I 354.42 1.41 
o.o 1359.19 1. 82 
o.o 155T.B5 1.68 
o.o 1297.~I 2. 91 
~.o 1297.51 2.91 
o.o 1721.82 5. 31 
o.o 1246.bl 11. 41 
o.o 1291.0l I .blt 
o.o lb9b.06 1. 24 

LfU CYCLE 

FUEL cu en 
USfO LB/IK LA/ I K 
L HS. Ld FUEL HOURS 

I.bl 048.41 Tb82.ll 
~.25 1112.Bl 5BIT4.41 
4.12 1112. BI 58114.•I 
2.20 1161.B I 2560].16 
0.18 qo2.23 50~2.4B 

8.5b0 

MEASURED CALCULA !ED 
AIR FLOW F/ A 

LB/HR 

b).00 0.06193 
94.00 O.C5667 

135.00 0.0592B 
145.0C 0.05418 
lb).00 O.Ob449 
540 .oo 0.0186) 
540.00 0.01R6) 
428.00 O.Ob145 
01.00 0.01123 
nq.oo O.Ob9H 

bb.00 O. 05B36 

NO NO NO 
I ORVI 2 • 
PP114V C OMV! CORVI 

PPMV PPMV 

11.00 -o.oo -o.oo 
n.oo -o.oo -o.oo 
92.00 -c.oo -o.oo 
64.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 

148.00 -o.~o -o.oo 
l4B.OO -o.oo -o.oo 
213.00 -n.oo -o.oo 
5b9.00 -o.oo -o.oo 
14.00 -o.oo -o.oo 
'1.00 -r..oo -o.oo 

MASS FM I MAS~ EMI MASS tMI 
NOX en HC 

LB/IK L~/HR LB/HR 
LA FUEL 

O.H 5192.29 H6.QI 
0.90 U.81.21 263.bO 
2.• I I 385t.14 2 B9 .65 
I .B2 l•615.8b 362. 10 
1.68 13q8c. 02 100.e• 
2.q1 ~8114.41 •12."4 
2.91 5B 114. 41 bl2.h4 
5.ll 12008. )I •~2.~3 

11.•1 53592.65 TBl.32 
1.64 25603.16 389. 79 
1.24 5052.•8 123.65 

EMISSIONS 

co Ht HC 
f~I SSION L H/ IK LB/IK 

LBS. LB FUEL HOUPS 

1.5H 32.5• 2b3.60 
o. zq1 l ?. 15 612 ••• 
4 .878 l~. l5 •12.b4 
2.500 11.12 lB0.19 
0.339 22. OB 123.65 

9. 5~5 

1.11 b 

ALDEHVOfS SMOKE PART I CULATfS 
I ORVI 

10.00 -o.oo -o.oo 
20.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.o~ -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

b.OO -o.oo -o.oo 
13.00 -0.JO -o.oo 
6.00 -o.oo -o.oo 
•• oo -o.oo -o.oo 
b.OO -o.oo -o.oo 

MASS f.M I MASS E•I MASS EMI MASS EMI 
N02 coz NO NOX 

LB/HR LB/~M l Pl MR Le/HR 

o.o 86•1.21 '· 54 1.H 
o.o 12911.bl r.11 7. 11 
o.o tt.7\l'ii. e-. 2•. •1 29.QI 
o.o 11941.2• 24.01 2•.0I 
o.o 210b5. 1l 2 J. b4 21. b4 
o.o b4l56. 5B 144. H 144. ]I 
o.o b4]5b.58 l 441. JI 144.H 
o.o bl 12•.42 l88.4b 188.46 
o.o 558~C.98 511. II 511.11 
o.o 2~5H.11 16.19 )b.19 
o.o q4q7.q4 ti.en h.91 

Ht Nu •c NO 
F.M I SS ION LB/ IK LUI• E•ISSION 

LBS. LR S:Ufl ... l:UflS LBS. 

0.051 0.90 T.31 0.0015 
0.001 z.q1 ,,. ... J1 0.0001 
0.051 2.•1 144.H 0.0120 
o .01• 1.04 16.19 C.0036 
o.ooB 1.24 6.9 T 0.0005 

0.154 O.OIB2 

O.Old 0.0021 
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DATE• 7/16171 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGi NE SUPPL! ER I TEL EDYNE-tONTINENTlL 

ENG INF OAT A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 170 ENGINE TYPE AND MODEL: 0-200-A SERUL NUNBER1 21311&-7UB 

RATED HORSEPOWER: 100. 

ENGINE·TOTAL TIME: H. HRS 

FUEL: AV GAS 80187 FUEL Hit RAT 101 1.840 

OPERATIONAL OAJA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES Fl START 72.00 FINISH 12.00 

ATMDSPHFRIC PRESSURE: START 30.23 FINISH 10.23 

INLET UR HUMIDITY, GRN H20/LB AIR: 0.01 

RELATIVE HUMIDITY: 75.00 PFRCENT 

SAMPLE LINE: TEMPF.RATUME, DEGREES t: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINF. TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTS: 11 

COMMENTS: 

CARB. TEST 
HE ATEP. MODE 

I OLE-LOW 
IDLE/TAXI 
RUN UP 
RUN UP-LEAN 
RUN UP-RICH 
TAKE-OFF 
CLIMB 
DESCENT 
DESCENT 
APPROACH 
TAii 

TEST 
MOOE 

I 
2 
] 

4 
5 
6 
1 
8 

9 
10 

ff SI 
MODE 

• s 
6 

q 

10 

TEST 
MOO[ 

b 
1 
q 

10 

EXHAUST 
GAS 
TEMP 

OEGREES 

179.00 
280.00 
S27. 00 
'71.00 
SB3.00 

1076.00 
1016.00 
1054.00 
1031.0Q 

-o.oo 
-o.oo 

MASS ENI 
co 

LB/ IK 
LR FUEL 

820. 6 7 
841. Bl 
9SB.47 
814.99 
883. 99 

117S. 87 
11 75. 87 
915.05 

1186. 29 
I l4S.96 

dQ8. 79 

TIME IN 
MODE 
MllN. 

ll.OO 
0.30 
s.oo 
6.00 
4.00 

TOTAL FOR CYCLE 

I 
2 
3 
4 
s 
6 
1 
8 

ON B 
9 

10 

EX HAUS r 
GAS 

PRESSURE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
Ht 

L9/ I K 
LR FUEL 

46.99 
H.3S 
21. 74 
29.0 3 
20.13 
13.57 
1).57 
13. 61 
17.60 
I B.36 
22.66 

,.~ASURED 

FUEL FLOW 
Lf\/HR 

0.10 
49.60 
49.60 
20.20 
o .~o 

TOTAL FOR CYCLE/LB FUEL 

FNGINE MEASURED 
MPH FUEL FLOW 

LB/.HR 

-o.o 3.90 
-o.o e •. 10 
-o.o IS.OD 
-o.o 13.20 
-o.o 13.20 
-o.o 49.60 
-o.o 49.60 
-o.o 35.50 
-o.o 42.00 
-o.o 20.20 
-o.o 6.40 

co co THC 
I ORY I 2 IORYI 

PF.RC ENT v CORVI PPMV 
PERCENT v 

4.70 6.40 4b99.00 
4.90 6.50 3593. 00 
5.SO 7 .20 2432.00 
•• so 6. 80 298S.OO 
5.70 1.io 2266.00 
9.60 6. 70 1935.00 
q.60 6.70 193S.OO 
b.60 1. BO 1714.CO 
9.60 6.50 2487.00 
A,30 •.io 2322. 00 
5.•0 b.SO 2377.00 

MASS EMI MASS ENI MASS F.MI 
N02 CD2 NO 
L~/IK LB/lK LB/IK 

LR FUEL LB FUEL l A FUEL 

o.o l H5.R6 0.43 
~.o l 754.S8 l.41 
o.o I 76S. 76 4.36 
o.o 1814.08 2.82 
o.o 1130.09 3.06 
o.o 1289.44 J. ho\ 
o.o 1289.44 3.64 
o.o 1699.16 S.81 
o.o 1262.03 12. 73 
o.o 1323.31 2.11 
o.o 1699. AS 1.48 

LTO CYCLE 

FUEL co co 
USED LB/IK LR/IK 
LAS. LB FUEL HOURS 

I. 62 BH .81 681B.70 
0.25 l 175. 87 SB323.27 
4. 12 I I 7S.87 S8313. 2 7 
2. 07 I 14S.96 21148.42 
0.4] 898. 79 5752.27 

e .434 

MEASURED CALCULATED 
AIR FLOW F/A 

LB/HR 

46.00 0.05391 
97.00 o. OS477 

181.00 0.06011 
161.00 o. 05514 
IS9.00 0.060S1 
519.00 0.076B9 
S39.00 O.C7689 
425.00 0.06752 
·~1.00 o.C762B 
220.00 D.06836 

76.00 O.OS654 

NO NC NO 
IORYI 2 x 
PPMV I ~RYI I ORYI 

P?MV PPMV 

IS.DO -o.oo -o.oo 
so.oo -o.oo -o.oo 

110.00 -o.oo -o.oo 
101.00 -o.oo -o.oo 
120.00 -o.oo -o.oo 
1e1.oo -o.oo -o.oo 
181.00 -o.oo -o.oo 
2S5.00 -o.oo -o.oo 
627.00 -o.oo -o.oo 

94.00 -o.oo -o.oo 
54.00 -o.oo -o.oo 

MASS (Ml MASS ENI MASS EMI 
NOi co Ht 

LR/I K lR/HR LB/HR 
LB FUEL 

0.43 17.00. 62 IB3.27 
l.41 6818.70 286.36 
4.36 1a16.98 326. I I 
2.82 107S7.83 383.1 s 
3.06 11668.62 265.67 
:l.64 SRl2 l.27 61l.28 
). 64 S8J2 3.27 61l.28 
S. BI 12484.21 48 3 .15 

12. n 498H.06 739. 25 
2.11 231•d.42 170.90 
I .4B S7S2. 27 145.02 

EMISSIONS 

co HC HL 
F~ISSION Lq/IK LBllK 

LBS. LD FUEL HOURS 

1.304 35. 35 286.36 
0.292 13. S7 673.28 
4.841 13. 57 673.28 
2.315 IR. l6 370.90 
0.3RS 22. 66 145.02 

9.1Q6 

1.090 

ALOEHYOES S~OKE PlRflCUlATES 
I ORYI 

18.00 -o.oo -o.oo 
0.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

6.00 -o.oo -o.oo 
8.00 -o.oo -o.oo 
1. 00 -o.oo -o.oo 
6.00 -o.oo -o.oo 

10.00 -J.00 -o.oo 

MASS ENI MASS EMI MASS fMI MASS EMI 
N02 C07. ~II NOX 

LBl"R LB/HR LPl"R L8/HR 

o.o 6BH.96 I .68 1.68 
o.o 14212.06 11.43 ll.H 
o.o 26486.13 65.lB 6S. 38 
o.o 2394S. 86 37.IB 37. l 8 
o.o 21837.11 40.JS 40.35 
o.o 6l9S6. ll 180.62 180.62 
o.o 6l9S6. 31 I AO. 62 180.62 
o. 0 60320.04 20t. I 5 206 .Is 
o.o SJOOS.14 534. SI 534.SI 
o.o 26130.17 4J. 06 43.06 
o.o IOB79.20 9.45 9.4S 

Ht ~o NO NO 
EMISSION LB/ IK LOllK EMISSION 

LBS. LB FUEL HCURS LBS. 

o.os1 1.41 11. 41 0.0021 
0.003 3.64 l•0.62 0.0009 
0.056 3.64 180.62 O.OlSO 
o.oH 2. I l -.1.06 O.OOH 
0.010 l.48 q ·"''> 0.0006 

0.161 0.0211 

0.019 0.0021 
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DATE: l/16111 

TEST ORGANIZATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEOYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: 171 ENGINE TYPE ANO MODEL: 0-200-A SERIAL NUMBER: 21H7&-7UC 

RATEO HORSEPOWER: 100. 

ENGINE TOTAL TIME• H. HRS 

FUEL: AV GAS B0/87 FUEL H/C RAJIO: I .B40 

OPERATIONAL DATA••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEMPERATURE, DEGREES Fl START 72.00 FINISH 75.50 

ATMOSPHERIC PRESSURE• START 30. 23 FIN IS~ 30.23 

INLET AIR HUMIOllY, GRN H20/LB AIR: 0.01 

RELATIVE HUMIDITY! 73. 00 PERCENT 

SAMPLF LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC• 1.60 

NUMBER OF TESTS: 11 

COMMENTS: 

CARB. TEST ENGINE MEASUREO MEASURED CALCULATED 
HE ATEH MODE RPM FUEL FLOW AIR FLOW F/A 

LB/HR LB/HR 

IDLE-LOW -o.o l.qo 46.00 0.05b3b 
IDLE/TAU -a.a 6.40 75.00 0.06201 
AUN UP -a.a ll.20 15b.OO O.Ob545 
RUN UP-LEAN • -a.a 15.00 178.00 O.Ob31B 
RUN UP-RICH 5 -a.a 12.•0 147.00 O.Ob62b 
TAKE-OFF 6 -a.a 4q.bo 551.aO o. a17q5 
CLIMB 1 -a.a 4q.60 553.aa a. c11q5 
OE SCENT B -a.u 35. 5a 425.aa a.a7aH 
OESCENJ ON B -a.a •2.ao 422.00 a. CB12B 
APPROACH q -o.o 21.10 22B.oa 0.0756B 
TUI 1a -o.o 5.60 b4.00 a. CbBq4 

JFST El HAUS T EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULAJES 
MOOE 'iAS GAS IORYI 2 CDRYI IORYI 2 • CORTI 

JFMP PRF SSURE PERCFNT ICRYI PPMV 'PPMV ICRYI I ORY I 
OF.GREES F PS IA PERCENT v PPMV PPMV 

I -o.oo -o.oo s.oo b.10 4124.00 15.00 -o.oo -o.oo ZJ.oa -o.oo -a.oo 
2 -o.oo -o.oo 6.00 1.00 nB5.oo 4q,oo -o.oo -o.oo 16.00 -o.oo -o.oo 
l -a.no -o.oo b.SO 1.10 2q5•.oo 142.00 -o.aa -a.oa -a.aa -o.na -n.ao 
4 -n.oo -o.oo 6.00 1. JO 3071.00 B5.00 -o.oo -o.oo -o. 00 -o.oo -o.oo 
s -o.oo -a.oo ~.40 1,bO 2Bq1,ao qq,oo -o.oa -o.oo -a.oo -a.ao -o.aa 
b -o.aa -o.oo q, 1a 7.40 2110.oa 203.00 -r..oo -o.oo -o.oa -o.oo -a.on 
1 -o.oo -o.oa q, 10 7.40 2110.00 2a1.oa -a.oa -a.oo B.oo -o.oo -o.oa 

" -o.ao -o.oo b.Ba B.2a 2211.00 2B7.00 -o.ao -o.ao q,ao -o.oo -o.oo 
R -a.ao -o.ao 11, 70 5.80 2110.ao l 7B.OO -c.oo -a.ao 11.aa -o.ao -o.ao 
q -a.ao -a.ao CJ.'tO b.6a 1211.na eq.ao -a.oa -a.oa n.no -a.no -o.ao 

10 -o.oo -o.oo I, 40 1. 20 2n•.oo 52.00 -a.no -o.oo 10.00 -o.oo -o.oo 

JEST MASS EM! MASS EH I MASS EHi MASS EM! MASS EM I HASS EHi MASS EHi MASS EHi HASS tHI MASS t.•I ~ASS EMI MASS EMI 
HOOE co Ht N02 C02 NO NOX co Ht N02 cn1 NO NOi 

LB/ I< LB/ IK LRllK LB/ IK LR/I K LR/IK LA/HA l R/MA LR/t1R L 9/HR Lll/t'P LO/HR 
LR FUF.l LB FUEL LB FUEL LB FUEL LB FU~L LB FUEL 

en,q5 ~q.)q o.n 17~5.B• 0.41 o.•1 37.52. 47. 151.64 o.o h841,11 1.60 1.60 
•OB. 75 2•. lb J,O lb•S.B3 1.22 1.22 5~1b.C2 101.q2 o.n IObbl.12 1. 00 7 ,AO 
q]l ,b2 2•.25 n.o 1641 ••• 3. 34 3,34 122•7.36 320.08 o.o 216••.% 44, 13 ••• 13 

• K•O. 18 26. lb o.o 1702.Sb 2.01 2.01 lllbl.b3 1•2. 45 o.o 25542.H4 11. O• 31.0• 
5 •o•. B• 21.4] o.o lbBB.27 2. 10 2.10 1121•.•• 290.47 o.n 2oq34, ~R 20. 51 2B. 51 

10•5.79 1q.1n o.o 14aa.o• •• 02 4,02 '4351.lB q41 ,5] o.a 694"'4· t;] I 9Q, I~ 1qq,15 
I O•S. 1q 1q.10 o.o 1•00.oq , •• 02 4.07. 54Hl.3R •• 1. 51 o.n hQ4'44. 61 I ~q, IS 1qq,1s 
qo2. 15 11. 30 o.o 110•. 31 6.7.S 6.H 3202b. I~ 614. I• o.o 606BQ,)4 222.02 2 22. 02 

112•. 61 IB.03 o.o I 015, 64 l. 12 ),)2 55844.25 151. 21 o.o 4]4Q6.Q6 1l"il.5~ 13•.55 

• 1170. 2l 16.24 o.o 12•1 .oo 1.e2 I, HZ 246q1 ,q2 142. ~6 o.o 27240.13 IB,40 lB.•O 
10 1ao7.RI I A.2 .. o.o 1540. 70 I. lb l. lD SMJ, H 102.11 o.o Ab27.qO 6. !ii 6,51 

L TU CYCLE ~MISSIUNS 

TES J JI ME IN HEASURFO FUEL cc co co .. r. Ht Ht NO NO ND 
~OOE ~ODE FUH FLOll USED LB/ lk lR/IK E~ISSION LB/lk LB/ IK fMISSION LK/ IK LB/ IK EMISSION 

MIN. LB/H~ LAS. LB FUEL HU URS LAS. LB FUEL HUUHS LBS. LB FUEL HCURS LBS. 

12.00 6.•o 1.2B 90B. 75 ~Blb. DZ 1.163 zq,36 187 .•2 O,OlB 1.z2 1. ~a 0.0016 
o. 10 4Q,b0 0.25 1oq5,1q ~4151.JB 0.212 1q.10 • .,. 53 a.005 4. oz I "Q.15 0.0010 
5.00 4q,oo •• 12 10•5. 79 541~1. 3B •• 511 19.10 q'1. 51 o.on •• 02 lqq, 15 0.010, 

q 6.00 21.10 2.11 1170. 23 24bQl.•2 2 •• bq 16.24 342.56 a.OH I. q2 JB ... O o.003B 
10 .... oo S.60 0.3B la07.AI 5h'91. 71 0,lH I B .24 102.11 0.001 ... ,., o.SI o. 0004 

TOTAL FOR CYCLE a. no a. 7q1 n.162 0.023' 

Tor AL FOR CYCLF./LB FUEL I .OB2 0.020 a.002q 
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DATE: 1116171 

TEST ORGANIZATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA ••• ... •••••••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CU ID NUMBER: 17Z ENGINE TYPE AND llDDELI 0-200-A SERIAL NUllBERI 205111-9-U 

RATED HORSEPOWER: ICC. 

ENGINE TOTAL TlllE: 289. HRS 

FUEL: AV GAS 80187 FUEL Hit RA Tl 0: 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••*************************************************************************** 
INLET AIR TEMPERATURE, OE.GREES F: START 78.50 FINISH 78.00 

ATHOSPHER IC PRESSURE: START 10.10 FINISH 10.10 

INLET AIR HUMIDITY, GRN H20/L8 AIR: 0.01 

RELATIVE HUMIDITY: 67. 00 PFRCENT 

SA"PLE LINE: TEMPERATURE, DEGREES t: -O.OO, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUH8ER OF TESTS: 11 

COllHENTS: 

CARS. TEST ENGINE HEASUREO HF.ASUREO CAltUI ATEO 
HEATER MOOE RPH FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW l -o.o 4. 70 52.00 o. 06614 
,. 

IDLE/TAXI 2 -o.o 8.10 90.00 0.061H 
RUN UP ] -o.o 16.70 191.00 O.C6990 
AUN UP-LEAN 4 -o.o 16.70 195.00 0.06525 
RUN UP-RICH 5 -o.o 15.80 180.00 o. 06986 
TAKE-OFF -o.o 50.60 544.00 0.08571 
Cl IHR -o.o 50.60 5H.OO o. 08571 
OE SCENT -o.o 35. 50 419.00 o. 01344 
OE SCENT ON s -o.o 44.80 468.00 0.08624 
APPRrJACH 9 -o.o 22.90 250.00 0.07326 
TAXI 10 -o.o 1. 20 B4.00 0.06110 

TEST EXHAUST EXHAUST co co THC NO NO NO ALDEHYDES SHOKE PARTICULATES 
MOOF GAS GAS I ORV> 2 IDRYI IORYI 2 x IORYI 

TEMP PkESSURE PERCENT v IDRYI PPHV PPHV IDAYI IDRY I 
DEGREES F PSIA PERCENT v PPMV PPHV 

l 247.00 -o.oo 6.90 6. 60 7396.00 9.00 -o.oo -o.oo 21.00 -o.oo -o.oo 
2 336.00 -o.oo 7. ]0 6.00 2853.00 21.00 -o.oo -o.oo 13.00 -o.oo -o.oo 
] 572 .oo -o.oo 7. 70 7.10 2325.00 84.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 538. 00 -o.oo 6. 10 1.10 2317.00 7B.OO -o.oo -o.oo -o.oo -o.oo -o.oo 
5 594.00 -o.oo 7.flO 1.00 216~.oo 64.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1065.00 -o.oo 10.90 1.10 2371.00 409.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1065.00 -o.oo io.qo 1.10 2317.00 4oq.oo -o.oo -o.oo s.oo -o.oo -o.oo 
a 1009.00 -o.oo 1.60 e.10 161B.OO 186.00 -o.oo -o.oo B.oo -o.oo -o.oo 
8 9B6.00 -o.oo 11. 30 6.BO 3962.00 473. 00 -o.oo -o.oo 11.00 -o.oo -o.oo 
9 B07. 00 -o.oo s. 90 6.60 2113.00 74.00 -o.oo -o.oo 9.00 -o.oo -o.oo 

10 lftl .oo -o.oo 1. 2a 1.00 2212.00 '3.00 -o.oo -o.oo 11.00 -o.oo -o.oo 

TFS T HASS EHi MASS EMI MASS E~I HASS EH I HASS EHi MASS E•I MASS EHi HASS [Ml MASS FHI HASS EMI HASS f.MI HASS EHi 
!10f)E co Ht NOZ C02 NO NOX tll HC N02 coz ND NOX 

LB/ IK lR/lK lS/IK LA/IK LRllK LAI IK LP/HR LB/HR LB/HA LS/HK LS/HR LB/HR 
LR FUEL l 8 FUEL LR FUEL LB fUEl LO FUEL l~ FUEL 

I 97B.9] 60.10 o.o 1471.25 0.21 0.21 460C.98 7B2.45 o.o 6914.S6 0.99 o.qq 

2 IOR5.56 24.30 o.o 1401.92 0.66 0.66 B793.07 lQ6.A2 o.o 11355.52 5.14 5.34 
3 1014. Bl 11.90 o.o 1499.23 I .BS 1. 85 112Sl.34 2Q8.B5 o.o 25031. 06 10. qJ 30.97 

964. 23 I 9.59 o.o 1605.41 1. B4 l .B4 16102.63 121.19 o.o 26B 11.36 30. 19 10.79 
104Q.36 16.09 o.o 147Q.6B 1.41 1.41 1651Q.B9 Z6l.69 o.o 2H7S.A8 22.15 22.35 
1194. 32 14.92 o.o 1256.17 7. 36 7.36 6041?.12 754. 18 o.o 63592.62 ) 72 • ., 372.41 
1194. 32 14.92 o.o 1256. 11 7. lb 1. 36 6043l.7Z 754. 7B o.o 63592.62 312.47 372.47 
967. S5 11.95 o.o 1620. 76 3.A9 3. B9 J435e.69 424. 11 o.o 575]6.B5 I 38.12 13B.12 

1234. 23 24 .. 18 o.o 1lbb.qq tl.49 8.49 5520].67 1110.34 o.o 522Sl.05 380.17 380. 17 
9 1144. 41 15.56 o.o I 333.44 1. 56 I. 5b 2H06.86 356.14 o.o 30515.66 35. JQ 35.79 

10 IOOB. 21 16.22 o.o 1540. l] o.99 o.99 7250.11 131.IO o.o 1108B.o0 7. 12 1.12 

I LTD CYCLE EMISSIONS 

TEST TIME IN M~ASUREO FUEL co co CD Ht HC HC NO NO NO 

I •ODE •ODE FUH FLOW USED LS/IK LPllK EMISSION LP/IK LR/ lK fHISSION LBllK LS/ IK f.HISSION 
~IN. Ui/HR Las. L 8 FUEL Hl'UKS L RS, l8 FUH HUUR.S LAS. LB FUEL HOURS LAS. 

12.00 B. 10 1.02 IOS5.56 B793.07 1. 759 z-.10 19o.B2 o.o l9 O.t>b 5.34 o. 0011 

• O. lO ~0.60 0.25 119•. 32 60432.72 0.102 14. 9z 754. TS 0.004 1.16 312 .4 7 0.0019 
1 5. 00 50.60 4.zo ••••• 32 60432.12 s.01• 14.92 754. 7B 0.001 1. 16 J72.47 C.0309 
9 •• oo n.90 2.20 1144.41 16206.S~ 2.621 15.56 356.34 0.036 1. 56 35.79 0.0036 

10 4.00 1.20 0. 4A 1008.21 72~9.13 0.486 IB.Zl 131.19 0.0~9 O.QQ 7.12 0.0005 

TOTAL FOR CYCLE 13. 845 10.184 0.150 0.0319 

TOT Al FDA CYCLE/LB FUC:L 1.151 0.011 0.0043 

I-8 



JUU.l 

I 
I 

I 
l 

DATE: 1f 16f11 

TEST DRGANIZATIONI SCDTTfGEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUM8ERI 173 ENGINE TYPE AND MODEL• l>-200-A SERIAL NUM8ER1 20531 '1-'l-AS 

RATED HORSEPOWER• 100. 

ENGINE TOTAL TIMEI 299. HAS 

FUEL• AV GAS 80/87 FUEL Hit UTIOI I.HO 

OPERATIONAL OAT A ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES FI SHAT 79.00 FINISH 18.50 

ATMOSPHERIC PRESSURE• SUAT 30.28 FINISH 30.28 

INLET UR HUMIDITY, GAN H20fLB UR• 0.01 

RELATIVE HUMIOITYI 65.00 PERCENT 

SlMPLe LINEI TEMPEAATUAEo DEGREES C• -o.oo. FLOW RATE, LITEASfMINI 1.00 

SOP LE LINE TRANSPORT TIME, SEC• 1.60 

NUMBER OF TESTS l II 

CDMMfNTSl 

cue. TEST ENGINE MEASURED MEASURED ClLCUUTEO 
HEU EA MODE RPM FUEL FLOW AIR FLOW FIA 

L8fHA LB/HA 

I DLE-LDW -o.o J.90 4~.oo o. 06132 
IDLEfflll -o.o 1.20 84.00 D.06169 
AUN UP -o.o 16.10 194.0D 0.06616 
AUN UP-LUN 4 -o.o 15.8D 185.0D 0.06J38 
RUN UP-A ICH ' -o.o 14.10 110.00 o.06194 
TAKE-OFF 6 -o.o 49.60 511.00 0.08339 
CLl~B 1 -o.o 49.60 511. 00 D.08H9 
DESCENT B -0.D J5.5D 420.00 0.01101 
DESCENT ON B -o.o 44.BO 46~.oo o. OB250 
APPROACH 9 -o.o 22.00 2l9.00 ~.01061 
TUI 10 -o.o 6.40 14.00 \Jo06)4B 

TEST FXHAUST t XHAUST co co THC ND ND NO ALDEHYOES SMOKE PARTICULATES 
~nae GAS GAS IDRYI 2 IORYI IDAYI 2 x IDRYI 

TEMP PRESSURt PERCENT V CDAYI PPMV PPMV IORYI CORVI 
DEGREES PSIA PERCENT v PPMV PPMV 

I 202.00 -o.oo 5.60 1.00 5916.00 11.00 -o.nD -o.oo 21.00 -o.oo -o.oo 
2 1J6.00 -o.oo 6.30 6.To 2491.00 41.0D -0.DD -O.DO 13.00 -0.0D -o.oo 
] 560. 00 -o.oo 6.90 7.tD 21H.OO 104.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 521. DD -D.DD 6.lD 1.0D Hit.DO 83.0D -o.oo -0.DD -0.DD -0.0D -a.OD 
5 H7.00 -c.oo 6.00 1.60 19DO.OD u.oo -D.00 -o.oo -0.0D -0.DD -o.oo 
6 I D5•. 00 -o.oo 10.50 1.20 2225.00 2Q2.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 10'4.00 -o.oo 10.50 1.20 2225.00 292.00 -D.00 -o.oo 9.00 -o.oo -o.oo 
8 IDZ0.00 -o.oo 1.40 8.oo 1628.00 19J.OO -o.oo -o.oo 8.00 -o.oo -o.oo 
8 IC09.00 -o.oo 11.10 6.Jo 2551.00 158.00 -o.oo -o.oo 1.00 -0.0D -o.oo 
9 BIB.DO -o.oo 9.10 6.20 2111.00 11.00 -0.DO -o.oo 14.00 -o.oo -o.oo 

10 415.00 -o.oo 6.10 6.10 21)4. 00 43.0D -c.oo -0.DO 9.00 -o.oo -o.oo 

TEST HASS EHi MASS EHi ~ASS ENI HASS EH I HASS EM I HASS EMI HASS EHi MASS EHi MASS EMI MASS FHI MASS EHi MASS EMI 
HOOE co Ht N02 coz NO NOX co HC N02 co2 Nll NOi 

L8flK l BflK L8fU LBllK LBflK LAflK L8fHR LBfHA L8fHA LBfHA LP/HN L8/HA 
LB FUEL LB FUEL LA FUEL LB FUEL LB FUEL LB FUEL 

B51. 62 51.89 o.o l6B4.JB 0.4] Q.4] 1344.10 202.11 o.o 6569.09 •• 61 1.61 
Q60. 59 21. Bl o.o 1605.12 I .OJ I.OJ 6916.22 157.0D o.o 11556.B9 1.19 1. 19 
919.16 I B.<>7 o.o l~Bl.40 2.42 2.42 16155. JO 116.0 o.o 26442.11 40.4Q 40 .. 4Cl 
QJ3. 11 2B. IO o.o 1610.07 2.02 2.02 14152.60 444.05 o.o 25155.1' H.92 11.92 
A19.00 15.94 Q.O I H9.40 z.oo 2.00 1219J.90 224.TB o.o 24666.5J 28. 16 28.16 

6 11Bl.51 14.16 o.o 1215.19 5. 41 5.41 5B104. BB 112 .46 o.o 6J249. 2B 26B.16 26B. t 6 
1 11Bl.H 14.,1> o.o 1215.19 5.41 5. 41 5B 104. BB 112 .46 o.o 63249. 23 26B.16 26B.16 
B 960. 61 12.10 o.o 16H.11 4.12 4.12 141DI.55 42Q.bB o.o 51q2s.~o 146.09 146.0Q 
8 1210.15 I 6.12 o.o 1112.69 2.97 l.91 56902.61 148.97 o.o 50144.4) 133.04 IH.04 .. 1162.66 16.62 o.o 13~1.86 1.69 1.69 2551B.50 365.51> o.o 28640.~5 H.IB 11.18 

10 qqz.ez 19.81 o.o 1559.95 1.0~ 1.0, 6JH.01 126. 71 o.o 9981.61 6.10 6.10 

LTO CYCL~ EMl~SIONS 

IES I llME IN MEASURED FUEL co en co HC Ht HC NO hD NO 
MODE "ODE FUEL FLOW USED LB/ IK L811K E"ISSION L811K L8flK E"ISSION LBflK LB/ IK EMISSION 

HIN. L8/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HO~AS LBS. 

12.00 1.20 1.u Q60.59 6916.22 l.lBJ 21.BI 151.00 0.031 I .OJ 1.19 0.0015 
6 0.10 49.60 0.25 1181.57 58104.88 0.294 14.)6 112.46 0.004 s. "'' 268.lb O.OOIJ 
1 5.00 49.60 4.11 llBl.57 58104. BB 4.811 t•.16 112 .46 0.059 5.41 26B. t6 0.0223 
9 6.0D 22 .oo 2.20 1162.66 25518.50 2. 55B 16.62 30.56 a.on 1.69 31.1 B 0.0031 

10 4.00 6.40 0.4J 992.82 6154.01 0.426 19.81 126.11 O.OOB 1.05 6.10 o.OD04 

TOTAL FOR CYCLE B.414 9.5]] 0.119 0.0292 

TOTAL FOR CYCLE/LS FUEL I. I JO 0.016 O.OOJ~ 
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DATE: 1116171 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 174 ENGINE TYPE AND ICDDEL• D-200-A SEA UL NUICBEA1 205317-'1-AC 

RATED HORSEPOWER: 100. 

ENGINE TOTAL TINE: 2'10. HRS 

FUEL: AV GAS 80/ 87 FUEL Hit RAT I 0: 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES FI START 80.50 FINISH 80.00 

ATMOSPHERIC PRESSURE• START 10. 28 FINISH 30.28 

INLET AIR HUMIDITY, GRN H20/L8 AIR• 0.01 

RELATIVE HUMIDITY: M,00 PERCENT 

SA•PLE LINE: H•PERATUR E, DEGREES c: -o.oo. FLOW RATE, LITERS/MIN: 7. co 

SAMPLE LINE TRANSPORT Tl•Eo SEC: 1.60 

NUMBER OF TESTS: 11 

COMMENTS: 

CARB. TEST ENGINE •EASUREO MEASURED CALCULATED 
HEA TFR NOOE •PM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o J.'10 44.00 0.06~05 
IDLE/TAXI 2 -o.o 1. 20 82.00 0.07065 
RUN UP l -o.o 15.80 177.00 o. 07172 
RUN UP-LEAN -o.o 15.80 18?..00 0.07008 
RUN UP-RICH -o.o 16. 70 186.00 O, 073QZ 
TAKE-OFF 6 -o.o 4'1,60 554.00 o. 08237 
CLIMR 1 -o.o 4'1.60 554 .oo o.08237 
DESCENT 8 -o.o 35.50 4H.OO o. 07565 
OE SCENT ON B -o.o H,QO H'l,00 Q,OQ084 
APPROACH q -o.o 22.00 ZH.00 0.07646 
TUI 10 -o.o 6.40 11.00 o.012q6 

TFST EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
HOllE GAS GAS IOAYI 2 ICAYI IDRYI 2 x I ORYJ 

TEMP PRESSURE PERCENT v IDRYI PP•V PPHV I CRYI IORYI 
DEGREES F PS IA PE RC ENT v PP•V PPMV 

224.00 -o.oo 6.10 7. zo QIQQ,QO 15.00 -o.oo -o.oo 12.00 -o.oo -~.oo 

3q2. oo -o.oo 1. 10 1.10 3915.llO 38.00 -o.oo -o.oo 16. 00 -o.oo -o.oo 
6H.OO -o.oo e.zo 6.90 3066. on 12.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

4 61 7 .00 -o.oo 7.50 1. 30 2849.00 65.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 111. 00 -o.oo B.60 7,00 Z84Q,OO 68.00 -c.oo -o.oo -o. 00 -o.oo -o.oo 
6 1121.00 -o.oo 9.60 7,QO 2632. 00 435.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1121.00 -o.oo 9.60 1.90 2632.00 435. 00 -c.oo -o.oo q.oo -o.oo -o.oo 
8 1065.00 -o.oo 7.50 a. 10 1872.00 208.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
8 1020.00 -o.oo 12,QO 5. 70 7734. 00 84.00 -o.oo -o.oo 18.00 -o.oo -o.oo 
9 852.00 -o.oo ? .10 6.40 27Q5,00 68.00 -c.oo -o.oo 10.00 -o.oo -o.oo 

10 482. 00 -o.oo 8.•0 6.QO 3118.00 59.00 -o.oo -o.oo '1.00 -o.oo -o.oo 

JEST MASS EHi ~ASS FHI HlSS EHi lllSS EHi NASS ENI ~ASS EMI MlSS E~I Ml SS EHi NASS E~I NASS fHI ~Ass EHi HASS EHi 
HOOE co Ht NOZ cn2 NO NOX co Ht N02 C02 NO NOX 

LB/ IK L8/I K LR/I K LB/ IK LM/IK LB/IK LB/HR LB/HR LR/HR LB/HR LB/HR LB/~R 

LB FUEL LB FUEL LR FUEL LB FUfL LB FUEL LB FUEL 

866.61 74.85 o.o 1607.22 0.15 0.35 lJ7Q,B7 2Ql,91 o.o 6268.17 1. H 1.37 
1023.85 7q,q7 o.o 1481.H o. 81 0.81 7171.69 215.76 o.o 10680.0• ~.QB 5.QB 
1075.25 2 3.03 o.o 1421,62 1. 55 1.5S l6Q88.QZ 363.81 o.o 22'61.52 2•.50 2'.50 
1nn4 • .fl :1.a5 o.o 1536.10 1.43 1.43 IS870.03 345.27 o.o 24270.43 22. 5q 22.59 
I 013. 74 20.75 n.o 11qe. 1q 1. •2 1.42 18H5.52 346. 55 o.o 2335'1. Bl 21. 72 21.72 
IQql,82 I 7 .14 a.a 1411.71 8.13 B.11 54154. H 850, 14 o. 0 70020. 88 401. 06 403.06 
IOQI .82 I 7.14 o.o 1411. 71 a.11 e.11 5415•. 37 850.34 o.o 70020.88 403.06 40].06 
q24.61 11.22 o.o 1685. 21 4.21 4. 21 32823.64 46'1, 22 o.n 5QB25.0I 14q,52 149.52 

1145.20 46.19 o.o cn1 .. 92 '·"" l.44 59054.12 2021. n o.o 409qc;.o-; Ol. IL 61.16 
q 11'16.3Q 19.74 o.o 1140.28 1.38 I. 18 2•320.5Q 434.36 o.o 27286. (j JO. 31 30. l I 

I 0 IOA2,B4 77.45 o.o 13'11.56 I. 25 I. 25 6q30.14 175. 68 o.o BQ44,JA e.oo a.oo 

LTO CYCLE EH I SS IONS 

TEST TIME (N MEASURED FUEL co co co ~c l<C t<C NO NO NO 
HOOF ~OOE F~EL FLOW UlfO LR/ IK LB/ IK E1141 SS l'JN LB/IK LR/IK EMISSION LB/IK La/IK EMISSION 

HIN. LR/HR LBS. LB fUfl HOURS LAS, LA FUEL HOURS LDS. LB FUEL HOU~S LBS. 

12.00 7 .20 '·" 1021. B5 737 l.6q 1.474 2q.q1 215. 76 0.043 0.83 5,qft 0.0012 

• 0.30 4Q,60 0.25 IOQl,82 54154. 37 0.211 17.14 850. 34 0.004 a. 11 4 01. 06 o. 0020 
1 5.00 olt9.b0 4.12 IOQ I. 82 54154. 37 4,4q5 17,14 850.34 0.011 B.13 4C3.06 0.0335 
9 6.00 22 .oo 2.lO 11 '16. 3q 26120.59 2.632 1q. 74 ")oft.lb 0.043 1. 38 10.11 0.0010 

10 4.00 6 .. 0 0.43 1082,84 6Q30.14 0.4b4 27 .,4S 175.0R 0.012 1. 25 e.oc 0.0005 

TOTAL FOR CYCLE 8. 434 Q. 136 0.173 0.0402 

TOTAL FOR CYCLE/LB FUEL 1.101 c. 021 0.0048 
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DATE: 1116111 

TEST DAGINIZATIDNI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE OITA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBERI IBI ENGINE TYPE AND MODEL• a-zoo-A SERIAL NUMBER• ZIJ 11,_70-U 

RITED HOASEPDMEA1 100. 

ENGINE TOTAL TIMEI 311. HAS 

FUELi AV GAS 80/ 87 FUEL H/C AITIOI 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DFGREES fl START 

ATMOSPHERIC PRESSURE! START 

14.00 FINISH JS.BO 

Z9.9Z FINISH 

INLET AIR HUMIDITY, GAN HZO/L8 URI 0.01 

RELATIVE HUHIDITYI 13. 00 PERCENT 

SAMPLE LINEI TEMPERATURE, OEGREES t: -O.OO, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPDRT TIME, SEC: 1.60 

NUHBEA DF TES TS 1 I 0 

COMMENTS I 

cue. TEST ENGINE HEASURED HU SURED CALCULATED 
HEATER MODE RPM FUEL FLDW AIR· FLOW FIA 

L8/HR LB/HA 

IDLE-LOW I -o.o 4.70 59.00 o.05q5z 
IDLE/UXI z -o.o 1.20 81.00 0.06385 
RUN UP ) -o.o 15. 80 200.00 0.06282 
RUN UP-RICH 5 -o.o 15. 00 -o.oo 0.06402 
TAKE-OFF 6 -o.o 48.60 51 l.OO 0.081H 
CLIHS 1 -o.o 48.60 51).00 0.081H 
DESCENT ON 8 -o.o 40.10 424.0D 0.078?8 
APPROACH q -o.o 22.00 20.00 o. 01213 
TUI 10 -o.o 6.40 79.00 o. 061qz 
RUN UP-LEAN 4 -o.o 15.40 -o.oo 0.05756 

TEST f.XHAUST EXHAUST co ca THC NO ND NO 
HOOE GAS GAS IDRYI 2 IDRYI I ORYI 2 x 

TEHP PRESSURE PERCENT IDRYI PPHV PPMV I CRYI IDRYI 
DEGREES F PSIA PERCENT V PPHV PPHV 

I 314.00 -o.oo 4. )0 a.10 4750.00 15.00 -o.oo -D.00 
2 404.00 -o.oo 5.80 7.60 1126. 00 -o.oo -o.oo -o.oo 
) 628.00 -o.oo 4. 70 8.60 1157.00 205.00 -o.oo -o.oo 
5 613.00 -o.oo 4.90 a.10 2816.00 IH.00 -o.oo -o.oo 
6 1099.0D -o.oo 10. 50 6.60 1328.00 92.00 -o.oo -o.oo 
1 1099.00 -o.oo 10.50 6.60 3128.00 92.00 -o.oo -o.oo 
A 10)1.00 -o.oo 10.00 6.40 3669.00 203.00 -o.oo -o.oo 
9 1087.00 -o.oo a.so 6.80 3151.00 11.00 -o.oo -o.oo 

10 44 s. on -o.oo s.10 e.zo 3211.00 58.00 -G.00 -o.oo 
4 670.00 -o.oo 4.50 7.60 1210.00 1qo.no -o.oo -o.oo 

TEST MISS EHi HISS EMI HASS EHi HASS EHi HASS FMI MISS tHI HASS F.MI MASS EHi 
HOOE co Ht NO? cn2 ND NOX co Ht 

LB/IK LB/ I K LB/IK LB/ IK LB/IK LB/ IK LP/HA LB/HA 
LB FUEL LB FUEL LB FUEL LB FUEL L 8 FUEL LA FUEL 

I 6llt. H lt~.69 o.o 1997.0D 0.39 D. 39 3111.18 200.63 
l ASO. I 1 Jl.30 o.o 1151.61 -o.oo -o.oo 6125.56 225.lS 
J 697.)6 lb.Bl o.~ 2004.'ll 5.00 s.no 1101e.36 421. BS 
5 113.11 ZJ.41 o.o 1989.39 J.IQ J.18 106'16.69 352.07 
6 1216.81 22.09 o.o 1201.16 1.n 1. 75 591l1ol3 1013.49 
1 1216. 81 22.09 o.o 1201.76 1.75 1.15 59117.13 1073.49 
8 1204.QO 25.lZ o.o 1211.62 4.02 •• 02 •8316.27 1015.28 
9 IOQQ.66 23.lQ o.o 1382.25 1. 51 1.51 24192.56 51•.61 

10 114. H 27. J7 o.o 1882.45 I. 39 1. ]Q 6'fi55.94 175.18 
4 n 1. 91 2q.90 o.o 1942.21 5. DA 5. 08 11211.41 460.4Q 

LTD CYCLE EMISSIONS 

TE ST TIHE IN MEASUAED FUEL co co co Ht HC 
~ODF HOOE FUEL FLOW USED LB/IK LB/ IK EHISSIUN LB/IK LB/ IK 

MIN. LB/HR LBS. LR FUEL HOURS LBS. LS FUEL HOURS 

12.00 1.20 1. 44 850. 71 6125. 56 1. 225 31.30 225.]8 
6 0.30 48.60 0.24 1216.81 5'1131.13 0.2Q6 22.09 1011.49 
1 5.00 4B.60 4.03 1216.81 59111.13 4.908 22.09 1011.49 
9 6.on zz.oo 2.20 1099.66 241'12.56 2.419 23.39 514.61 

10 4.00 6.40 o.o 11•.31 4955.94 o. Jl2 27.37 175.18 

TOTAL FOR CYCLF. s.146 9. IAD 

TOllL FOR CYCLE/LB ~UEL 1.100 

ALllEHYOES SHDKE PARTICULATES 
IDRYI 

20.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

6.DO -o.oo -o.on 
3.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 

MASS EHi HASS EHi HASS EHi HASS EHi 
N02 C02 NO NOX 

LB/HA LB/HR LB/HA LB/HA 

o.o ql91i. 89 1. 82 1. B2 
o.o 12611.60 -o.~c -o.oo 
o.o 31611.84 18.94 78.94 
o.o 29840. 8) 47.69 41.69 
o.o 58405.'3 85.11 85.11 
o.o 58405.'3 A5.11 85 .11 
o.o 48586.06 161.11 161.11 
o.o lO•oq. 51 ll. IQ H.19 
o.o 12041.66 e. 91 8.91 
o.o 29910.08 78. 17 18.11 

Ht NO NO NO 
EMISSION LB/IK LB/ IK FMISSION 

LBS. LB FUEL HCIJRS LBS. 

0.0•5 -o.oo -o.oo -0.0000 
0.005 I. 75 s~.11 0.0004 
0.089 1.15 85.11 0.0011 
0.051 1. 51 3].19 o.oon 
0.012 l.J9 a.qi 0.0006 

0.201 -0.0000 

n.024 -0.0000 

1-11 



DATEI 7116171 

fEST ORGAN I UflON: SCOH/GEN AV llflDN 

ENGINE SUPPLIER: TELEDYNE-CDNflNENUL 

ENGINE CATA •••••••••••••••••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••••••******""****************** 
CAL ID NUMBER: lB2 SERIAL NUMBER: 211 I n-70-AS 

RATED HORSEPOWER• 100. 

ENGi NE TOTAL f IME: 311. HRS 

FUEL: AV GAS 80/87 FUEL H/C RATIO• 

OPER4TIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR fEMPERATURE, DEGREES F: START 75.BD FINISH H.80 

ATMOSPHERIC PRESSURE: START 29.93 FINISH 29.93 

INLET AIR HUMIDITY, GRN H2Dfl B AIR: 0.01 

RELATIVE HUMIDITY: 65.00 PO CENT 

SAMPLE LINE: TEMPERATURE, OEGA EES c: -o.cc, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, sec: l .60 

I NUMBER OF TESTS: 11 

I COMMENTS: 

CARS. TEST ENGINE MEASURED MEASURED CALCULATEO 
HEATER MODE RPM FUEL FLOW AIR FLOW F/A 

LB/HR LB/HR 

I Dlf-LOW I -o.o 4.10 62.00 0.05345 
IDLE/TAXI z -o.o 1. 20 92.00 0.06146 
AUN UP ] -o.o 15.00 190.00 0.0610'1 
RUN UP-LEAN • -o.o 15.00 191.00 0.0640] 
RUN UP-RICH 5 -o.o 15.00 1qs.oo 0.06]10 
TAKE-OFF 6 -o.o 49.60 515.00 O.DB412 
CLIMR 1 -o.o 49.60 515.00 o. 08412 
DESCENT B -o.o H.10 398.00 o. 01116 
DESCF.NT ON B -o.o 40.10 405.00 o. 08552 
APPROACH 9 -o.o 22.00 244.00 0.01609 
TAXI 10 -o.o 5.60 10.00 0.06114 

TEST fXHAUS T EXHAUST co co THC NO NO NO ALU[HVDES S!'IOKE PARTICULATES 
MODE GAS GAS IORY I 2 IORYI I DAY I 2 x IOAYI 

TEMP PRESSURE PERCENT v IORYI PPMV PPMV I ORYI IDAYI 
OE GA EE S PSIA PE A CENT PPMV PPHV 

I 241.00 -o.oo 2.eo 8. ]0 4190.00 26.00 -o.oo -o.oo 11.00 -o.oo -o.co 
2 JBl.00 -o.oo 4.40 a. 60 322'1.00 60.00 -o.oo -o.oo '1.00 -o.oo -o.oo 
] 684.00 -o.oo 5,00 9.lO 2853.00 214.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 650. 00 -o.oo 4.10 B.'10 2'160.00 n~.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
5 706. 00 -o.oo l.'10 9.60 2422. 00 216.00 -o.oo -o.oo -a.co -o.oo -o.oo 
6 1087.00 -o.oo 10.10 6.80 6128.00 106.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

1081.00 -o.oo 10. 10 6. 80 672H.00 lOb.OV -o.oo -o.oo e..oo -o.oo -o.oo 
105 .. 00 -o.oo 6.70 8.20 "84 1 .. 00 2n.oo -a.co -o.oo 5.00 -o.oo -o.oo 
10'3.00 -o.oo 10. 60 6.60 11103.00 2qe.oo -o.oo -o.oo '1.00 -o.oo -o.oo 
863.00 -o.oo 8.10 1. 00 6500.00 81.00 -c.oo -o.oo 4.00 -o.oo -o.oo 

10 448.00 -o.oo 5.40 8.40 -o.oo 62.00 -o.oo -o.oo 5. 00 -0.JO -o.oo 

TEST MASS EMI MASS EMI MASS E.•I MASS EMI MASS EMI MASS E•I MASS F•I MASS EMI MASS EM I MASS E•I ~ASS E•l MASS EMI 
MODE to Ht N02 C02 NO NO• tll Ht NOl (02 ~o NOX 

LB/lK LR/ lK L9/IK LR/IK LR/IK LB/I< LB/HR LR/HR LB/HR LR/"1~ Le/HR LB/~R 

L8 FUEL LB FU El LR FUfL L 8 FUEL l B FUEL L 8 FUEL 

4AR. ~l It 1.8b o.o 7215. 35 o. 15 O.H 2296. 07 2l4.q6 o.o 106q4. I 1 3.50 l.50 
661. 20 28.04 o.o 2048.99 1.4'1 1.41 480].81 201.91 . o.o 14152.12 10. 76 10.16 
6q2. 56 22.63 o.o 2021.qq 6.23 6.ZJ 10188.38 nq.4q o.o 3035q.79 'll. >I 93.51 
681.JO 24.65 o.o 2033.01 1.10 ). 10 10249.46 ]69.6q o.o 10495.18 4q.1t) ,.q ·"] 
513.34 20. 19 o.o 2211.46 5. 22 5.22 8600.05 105. 88 o.o l12'1. 84 1P, 24 78.24 

119q.50 42.84 o.o 1187. 16 1.94 1. 94 5999q. II 2124.67 o.o 58912.61 96,00 '16.00 
110q.50 42.84 o.o 1187.16 1.94 1.94 59q99.11 212'.61 o.o 5Aql2.67 96.00 96.00 

A79. 82 36.H o. 0 16'11.qO 4. 59 4.59 29650.0B 1221.n o.o 51016.86 154.Bl 154,81 
I lh8.26 71.35 o.o 1142,Ql r;. JC~ 5. )q 4b847.07 ZR60,98 o.o 45RJ0.05 216,]J 2lb.)J 

q I 01'. qq 46,00 ().0 115'1.00 1.04 1.04 2l64q, 12 IOI 1.96 o.o 20B9d.05 36. I 1 36,11 
10 1qo. s1 -o.oo o.o 1932.15 1.49 1.49 H26.q5 -o.oo o.o 10820. 02 R.15 8.35 

f 
LTO CYCLE E•ISSl~NS 

T~Sl T 1 •E IN MEASURED FUFL co co co HC Ht Ht NO -~ NO 

I MO~( MOOE FUEL FLOW USEO LBllK LB/IK EMISSION LR/l K LA/ IK EMISSION LB/IK Lat IK EMISSION 
MIN. L8/HR LBS. LB FUEL HOURS Les. LS FUEL HOURS Les. LB FUEL HC'UR~ LBS. 

12.00 1.20 1.44 661. 20 48Cl. 83 0.9bl 28.04 201.9 I 0.040 1.49 10. 76 o.oozz 
h o.JO 4q.•o o.n 11eq.50 58999.11 o.2q5 42.84 2124.67 0.011 1.q4 %.00 0.0005 
1 5.00 4'1.60 4.12 1189.50 5999q.11 4.aq1 42. 84 2124.0J O. I 76 l.9 .. %.CO o.ooao 
q 6.00 22.00 2. 20 1014.'lq 2364q .12 2.165 46.00 1011.96 0.101 1.0 .. 3b.l7 0.0036 

10 4.00 5.60 0.38 190. 53 4426.95 0.291 -o.oo -o.oo -o.ooo 1.49 8.35 O.OQ06 

TOTAL FOR CYCLE e. J80 8.814 -o.ooo c. 0148 

TOTAL FOR tYtLE/LB FUEL 1.052 -o.ooo 0.0018 
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DATE• 7116171 

JEST DAGAN I UT ION• SCOTT/GEN AV UT ION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBEAt 18J ENGINE TYPE AND MODEL• 0-200-A SERIAL NUMBER• 21 J 175-70-AC 

RATED HORSEPOWER: IOD. 

ENGINE TOTAL TIME• Jll. HAS 

FUEL• AV GAS 80187 FUEL Hit AATIOt 

OPERATION~ DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES fl START 77.80 FINISH 77.80 

ATMOSPHERIC PRESSURE: START 

INLET AIR HUMIDITY, GAN H20/LB AIR: D.01 

RELATIVE HUMIDITY• 62. 00 PEACFNT 

SAMPLE LINE• TEMPERATURE, DEGREES Ct -o.oc, FLOW RATE, LITEAS/MINt 7.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

f NUMBER OF TESTS: II 

I COMMENTS• 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR· FLOW FIA 

LB/HA LB/HR 

IDLE-LOW I -o.o ,.10 62.0D D.D•6J9 
IDLE/TAXI 2 -D.O 1.20 •n.oo D.D5105 
RUN UP l -D.D 15.DD 19•.DD D.D56D5 
RUN UP-LEAN .. -D.D 14.10 IBO.OD 0.05662 
AUN UP-RICH 5 -D.D I•. ID 185.DO 0.055•5 
TAKE-OFF 6 -D.D '7. 70 512.DD D.0717B 
CLIMA 7 -0.D '7.70 5ll.DD o. 071 TB 
DESCENT B -D.O l•.60 •11.00 0.070'2 
DESCENT ON B -o.o •0.10 '18.0D o. 08228 
APPROACH 9 -o.o 22.00 2••.0D o.OH02 
TAXI 10 -o.o 5.60 69.00 o. D6•2 l 

TEST E lHAUS T EtHAUST co co THC NO NO NO ALDEHYDES SMOKE PARllCULATES 
MOOE GAS GAS CORVI 2 IORYI I ORYI 2 x IDRYI 

IFMP PRESSURE PERCENT IORYJ PPMV PPMV ICRYI IDRYJ 
DECREES F PSIA PEKCENT V PPMV PPMV 

I 25B.OO -o.oo z.50 1.20 JDDT.00 19.00 -o.oo -o.oo 15.DD -0.DO -o.oo 
2 J9Z.DD -D.DD l.9D 7.•D l•DT.DO 52.00 -D.DO -o.oo 9.0D -D.DD -D.DO 
1 695.0D -0.0D 4.00 B.OD I IB6.0D 29B.OO -0.DO -0.0D -0.DO -D.DO -O.DD 
4 661.DO -0.DO •• lD 1. BD 1297.DD IH.DD -D.00 J -0.0D -O.DD -o.oo -o.oo 
5 11 7. OD -D.00 J. 70 B.20 1021.0D 186.00 -o.oo 

I 
-o.oo -o.oo -o.oo -o.oo 

6 IC99.00 -o.oo 9.20 6.0D 1517.00 152.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1099.00 -o.oo ?.20 6.DO 1517.00 152.00 -o.oo -o.oo 10.00 -o.~o -o.oo 
B 1054.0C -o.oo h.60 B.40 ZJBJ.00 251.00 -o. 00 -o.oo 1. 00 -o.oo -o.oo 
8 I 00. 00 -o.oo l~.70 6.50 4256.~0 214.00 -o.oo -o.oo a.oo -o.oo -o.oo 
9 861.00 -o.oo q .60 1.00 1064.00 12.00 -o.oo -o.oo 5.00 -o.oo -o.oo 

10 426. 00 -n.oo 5 .20 B.•O 1022.00 81.00 -o.oo -o.oo •• oo -o.oo -o.oo 

!EST MASS EHi MASS EMI HASS EHi MASS EH I MASS EHi MASS EHi MASS EHi MASS FM I MASS EHi MASS E~I MASS EHi MASS EHi 
MO Of CD Ht N02 CD2 NO NOX co Ht N02 C02 NO NOX 

LB/lK l BllK LR/ IK LBllK LBllK L8/IK LB/HK LB/HR LB/HR LB/HK LO/HM LBHR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 50~. 02 H.79 o.o 22B5.l9 0.6J 0.61 2311.61 161.51 D. 0 107'0.8A ~.96 2.96 
2 688.67 1 .. 21 J.O 2053.14 1.51 1.51 4958.0 102.45 o.o 14782.6) IO.d6 10.86 
] 666.82 11.12 J.O 2095.45 8.16 B. 16 10002.JI l69.B5 o.o )101.76 122.40 122 .. 0 

110. 12 12. 27 o.o 2024. 50 J.91 1.91 10015.52 111.02 o.o 2B545.<0 5~. 09 55.09 
622. BO 9.B• o.o 2168.69 5." 5.14 B7Bl.O llB. 7B o.o 10578.47 12.51 72.51 

6 1210.69 11.0 o.o 1240.61 1.29 1.zq 577•9.9• 5'5.37 o.o 591 n.n5 156. Tl 156.72 
7 1210.69 11.0 o.o IH0.61 J.29 J.2Q 57749.9• 545.)7 o.o 59177.05 15•. 72 156. 72 
e B75.00 IB.09 o.o I 14Q. 7B 5.51 5. 51 JC275.07 626.05 o.o 60H2.10 l "JJ. ~l l"0.03 
8 1226. •l 27.9• o.o 1170.60 ··" •••• 491 TQ.69 1120.H o.o •69'1 .16 l 1h. f>6 l'16.66 
9 1092.27 22.29 o.o I 196.90 1. 50 1.50 2'029.84 •9o.n o.o 101Jl.B• n.o• n.o• 

1n 755.65 ZS.15 o.o 1917.9• I .9B 1.9~ •231.6• 140. B5 o.o 107•0.•B 11.09 11.09 

LIO CYCLE EMISSIONS 

HST llME IN ~EASURED FUEL co co co Ht HC ~c NO NU NO 
MOOE HOOF FUEL FLOW USED LB/IK LBllK EMISSION LB/IK L8/IK E"ISSION LB/IK L8/ IK E"ISSION 

"IN. LB/HR Las. LB FUEL HOUMS LUS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

12.00 7 .20 1 ••• bBB. 6 7 •958.•5 O.Q'l2 1'.21 102.•5 0.020 1.51 IO.B6 D.D022 

• 0.10 u.10 0.2' 1210.69 57H?.Q4 n.2s9 11.4) 5•5.)7 0.001 J. 29 1~6.12 o.oDOB 
1 5.00 '7.70 ].96 1110.69 5770.Q4 •• 79J 11.0 5'5. 31 n.0•5 1.l9 1;6.12 0.0110 
9 o.00 22.00 2.20 1092.1.7 24029. B4 2 •• 01 22.29 490.n 0.049 1.50 ]].04 o. 0031 

10 4.oo 5.60 o.1B 755.65 •211.64 o.2B4 25.15 1'0.B5 0.009 1.98 11.09 0.0001 

IOIAL F~R CYCLE a. 211 B.760 0.121 0.0200 

IOIAL FOR CYCLE/LB FUEL 1.067 0.015 0.002' 
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DAT~1 1116111 

TEST DRGANIZATIDN: SCDTT/GEN AVUTIDN 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAL ID NUMBER: 184 ENGINE TYPE ANO MODEL: 0-200-A SERIAL NUM8ER1 

RATED HURSEPOWER: 100. 

ENGINE TOTAL TINE: 809. HRS 

FUELi AV GAS 80187 FUEL Hit RATI D1 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TENPERATURE, OEGREES F: START 1'1.80 7'1.80 

ATMOSPHERIC PRESSURE: START lC.Ol 30. 03 

INLET AIR HUMIDITY, GAN H20/L8 AIR: 0.01 

RELATIVE HUMIDITY: 58.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIMf, SEC: 1.60 

NUMBER Of TES TS: 11 

COMMENTS: 

CARS. TES! ENGINE NEASUREO MfASUHEO CALCULATED 
HEUER MOOE RPM FUEL FLOW AIR FLOW FIA 

LBmA LB/HA 

IDLe-LOW I -o.o 4. 70 51.0C o. 06'114 
IDLE/TAXI 2 -o.o 1.20 81.00 0.06558 
RUN UP 3 -o.o 14.10 16'1.00 0,06684 
RUN UP-LEAN -o.o 14.10 110.00 o. 06848 
RUN UP-RICH -o.o 14. IC I 71. 00 0.06752 
TAKE-OFF 6 -o.o 44.80 506. 00 0,07667 
CLIMA 7 -o.o H.80 506.00 0.07667 
OE SCENT 8 -o.o 18.10 451.00 0.06891 
DE SCENT ON 8 -o.o 36.40 175 .oo 0.07801 
APPROACH 9 -o.o 21.10 214.00 0.0709'1 
TAXI 10 -o.o 5.60 6B.OO 0.06754 

TEST EXHAUST FXHAUST CD CD THC NO Nfl NO ALDEHYDES SMOKE PAHTICULAIES 
MOOE GAS GAS I DRYI 2 IORYI IOAY I 2 x I DRYI 

TEMP PRESSURE P~MCENI V IDRYI PP•V PPMV IORYI IDRYI 
DEGREES F PS I A P~RCENT v PPHV PPMV 

I 2'11.00 -o.oo 1.20 1.10 6155.00 16.00 -o.oo ·-o.oo 11.00 -o.oo -o.oo 
2 3'12.00 -o.oo 6.20 1.10 2495. 00 12.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
1 661.00 -o.oo 6.40 7.80 2274.00 144.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 671.00 -o.oo 6.50 d.10 1996.00 111.00 -o.oo -o.oo -~.on -o.oo -o.oo 
5 684.00 -o.oo 6. 30 8.10 1'141.00 116.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1143.00 -o.oo a.so 7.50 2101.00 2 J7 .oo -o.oo -o.oo -o.oo -o.oo -o.oo 
7 1141.00 -o.oo a.eo 1.50 2107.00 211.00 -o.oo -o.oo o.o -o.oo -o.oo 
8 998. 00 -o.oo 7.00 7.70 1664.00 178.00 -o.oo -o.oo 4.00 -o.oo -o.oo 
8 964.00 -o.oo 10.60 5.80 2606.0~ 59.0G -o.oo -o.oo 4.00 -o.oo -o.oo 

830.00 -o.oo A,40 6.60 2274.00 75.00 -o.oo -o.oo 6. 00 -J.00 -o.oo 
10 448.00 -o.oo 6,20 8.20 2052.00 97,00 -o.oo -o.oo ... oo -o.oo -o.oo 

!EST •ASS EHi HASS EHi MASS EHi MASS EMI MASS EHi MASS EHi MASS EHi HASS EMI MASS fM I MASS EHi 14ASS E,.. I HASS EHi 
MOOF co HC N02 CD2 NO NOX co HC N02 CO? NO NOX 

LS/ IK LS/IK LR/IK LBllK LB/ IK LS/ IK LBHR LS/HR LB/HR LB/HR LA/~A LS/HR 
LB FUEL LR FUR LB FUFL LS FUEL LS FUF.L LA FUEL 

I 91~. 21 4 7. 75 o.o 1~10.99 o. 36 C.36 4~83.47 224.41 o.o 7101,63 l. 67 1.67 
2 885.22 20.40 o.o 1727.39 o. 7~ o. 75 6373.60 146,90 o.o 12437. IB 5.40 5. 40 
3 996. lJi 18.24 o.o 1716.12 3. 31 ]. JI 126)6. 09 257.14 o. 0 24197.23 46. 10 46.70 

887.29 15.60 o.o 1737.JO 2.94 ?.94 12510.77 220.0J o.o 24495.94 41.42 41.42 
B72. IO 15.H o.o I 761. 76 J.oq 3,oq 12296.57 216.98 o.o 24B40.B5 4J.60 43.60 

I 076. lb 14.17 o.o 1441.90 "· 1b "· 76 482lB.B4 661.49 o.o 64597.17 213.19 213. 39 
1076. 76 14. 11 o.o 1441,qO 4,76 4.76 48238. 84 '61.49 o.o 64597 .11 21l.39 21 J. ]9 
q51.2s 12.95 o.o 1644.09 J.97 3. q 1 36432. 81 4q6,0I o.o 6296".55 152.17 152.17 

12B5.3' 18.10 o.o 110~.o• 1.10 1. 18 lt6786.24t 658. 11 o.o 40221.40 42. 77 42.17 
q 1114. 44 17 .28 n.o 1375. Bl 1.63 1. 61 23514.60 ]64.58 o.o 29029. 55 34.49 34,4q 

10 857.60 16.26 o.o I 7Rl, l6 2.20 2.2~ 4802.57 91.03 o.o 9980.0B 12.H 12.34 

LTO CYCLE fMISSIONS 

TEST T IHF IN MEASUREU FUEL co co co HC Ht "c NO NO NO 
HOOF ~ODE FUEL FLOo USED LB/ IK LB/IK EMISSION L 8/IK LR/IK [HISS ION LB/IK LB/ IK EMISSION 

MIN. LB/HR LBS. LB FUEL HOU~S LBS, LR FUEL HOURS LBS, LB FUEL HOURS LBS. 

2 12.00 1.20 1.44 ea s. 22 6373.60 1.275 2C.40 1 116.90 0.029 o. 75 5 ,40 0.0011 
6 o. 30 44.BO 0.22 1076.76 4B23B.B4 o.241 14.17 661.49 0.001 4. 16 213.39 o. 0011 
1 5.00 44.80 3. 72 10 76. 76 4823R.B4 4.004 14.17 bbl.ltq 0.055 4.76 211.3Q 0.0111 .. 6.00 21 .10 2.11 1114.44 23514.60 2. 351 17. 2A 364.58 0.036 I. 6 3 34 .49 o. 0034 

10 4.00 5.60 O,lB 857. 60 4B02.57 o. 322 l6.2b 91 .OJ 0.006 2.20 12. 34 o.oooe 

TOTAL FOR CYCLE 7 .86R 8,193 0.110 0.0241 

TOTAL FOR CYCLf/LB FUEL 1.041 0.011 0.0031 
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DATE: 1116171 

TEST ORGANIZATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE OATA •••••••••••••••••••••••••••••ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CAL ID NUMBER• 185 ENGINE TYPE AND MODELt 0:.200-A SEA IAL NUMBER: 

RATED HORSEPOWER t 100. 

ENGINE TOTAL TIME• 809. HRS 

FUEL I AV GAS 80/87 FUEL H/C R&TIOt 

OPERl TI ONAL OAT A ttttttt .. tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET UR TEMPERATURE, OE.GREES FI START 

ATMOSPHERIC PRESSUREt START 

18.00 FINISH 79.90 

30.0l 30.0l FINISH 

INLET AIR HUMIDITY, GRN H20/L8 AIRI 0.01 

REL&r IVE HUMIDITY: 56.00 PERCENT 

SA~PLE LINE• TEMPERATURE, DEGREES C• -0,00, FLOW RATE, LITERS/MIN• r.na 

SAMPLE LINE TRANSPORT TIME, SEC: l.60 

NUMBER OF TESTS I II 

COMMENTS• 

CARO. TEST ENGINE MEASURED MEASURED CALCULUED 
HEATER MODE RPM FUEL FLOW AIR FLOW Fl A 

LB/HR LB/HR 

IDLE-LOW -a.o 4.TO 58.00 o.o6a9a 
laLE/TAll -a.a r.20 91,aO o. 06254 
RUN UP -o.a 11. 2a 168.00 o.a636a 
AUN UP-LEAN 4 -a.a I). 20 166.00 o.a6286 
AUN UP-A ICH 5 -o.o IJ.20 ITl.00 0.00150 
TUE-OFF 6 -a.o ll.80 4'0.00 o.a566l 
Cll"A T -o.o 31.80 HO.OD o. 0566] 
DESCENT 8 -o.a 26.40 JT0.00 o. 05802 
DHCENI ON B -o.o lT,40 3B5.00 O.OT664 
APPRllACH q -o.o 11.60 210.00 O.Ob'>44 
TUI 10 -o.o 6.40 T<J,OO 0.06616 

TEST EK~AUS T EIHAUS T co cc THC NO NO NO 
MODF GAS GAS l?KYI 2 IDRYI CDRYI 2 • 

TEMP PRESSURE PERCENT v IDRYI PPMV PPMV I DRYI C DAY I 
DEGREES PSIA PERCENT v PPMV PPMV 

241.00 -o.oo •.80 T,90 4515.00 22.no -a.oi -o.oo 
181.00 -o.oo ,..qo 8.40 2422.00 11.~o -o.oo -o.oo 
613.00 -o.oo 5.00 B.60 1830.00 290.00 -o.oo -o.oo 
6]9.00 -o.oo 5.10 e.10 2045.00 120.00 -o.oo -o.oo 
684.00 -a.on ..... o 8.BO 1561.00 305.00 -o.oo -o.oo 

6 IJ00.00 -o.oo 1.10 11.10 382. 00 1520. 00 -o.oo -o.oo 
1 1100.00 -o.oo 1.10 11.10 382.ao 152a.no -o.oo -o.oa 
A 1110.00 -o.ao 2.50 1a.10 M4.00 913,oa -o.oo -o.no 
a 986.00 -o.oo 10.10 5. 80 2691.00 B2.JO -o.oo -o.ao 
9 e61. 00 -o.oo ~ .... o T,5a 2045.00 111.00 -a.ca -a. aa 

1a 460.00 -o.oo 5. RO e. JO 2151.00 121.no -o.oa -a.co 

HST ~ASS EMI MASS EMI MASS EMI MASS EM I MASS EHi MASS F•I MASS E•I M~SS EMI 
MOOF co HC N01 C02 NO NOi co HC 

LA/ IK LBllK LMIK L&/ IK LB/ IK L&/ IK L Bl~• L8/HR 
LB FUEL LB FUEl LB FUEL LA FUEL LB FUEL 1.R FUEL 

nr.on 40,21 o.o I 9a5, HT o.ss o.ss l01,Q2 18Q.Qq 
no.q9 20.6Q o.n 1%8.93 1.H 1. T4 S26l,09 148.Q9 
132. BT 1 s. ]6 o.o IQ80.SQ ~.q~ 6.Qe 961),QO 102. re 
15 l. 14 IT.J9 o.r 19]6, se l.QJ 2,Ql 9~Q6, 85 zz9. se 
665.~4 13.~2 O.G 20QI .43 1. 58 T,58 eres.1• 1 re.so .. 1 re. oo 1. 55 o.o 28A],T7 40.55 40.55 5oe1. 51 111. 00 

1 118, 66 ],S5 o.o 2e8l. TT 40.55 •0.~5 5681.51 II 1.00 
8 1qe, 64 6 •. 14 o.o 2530,50 ZJ.91 23,Ql 10524.21 161.12 
d 1211.16 19.06 o.o 1124.68 1.66 1.66 4T541.1e 112,95 
9 Ql6.69 10.re o.o loeT.89 2.61 2. 61 16133,19 2QS, 25 

1a BIB. 52 I T.4a a.a 18•0. 42 z.8• 2.es 5238.52 111.31 

LTD CYCLE EMISSIONS 

TEST TI ~E IN MEASURED FUEL co co co 11t Ht 
JltOnE •ODE FUEL FLOW USED LB/ IK LAllK EMISSION LB/ IK LBllK 

MIN, LB/HR LBS. LB FUEL HOURS LBS, LB FUEL HOURS 

2 12.00 1.20 1.44 TJ0.99 S263.09 1.0~1 20.6Q 148,99 
6 0.10 11.eo 0.10 118.66 S681,Sl 0.029 J. SS 111.00 
1 s.oo 11.80 2.64 11e.06 5be1.51 0.412 3. SS 111.00 
9 6.00 1 T.60 1. 76 916.69 161 ]), yq 1.011 lb.18 295.2S 

10 4,00 6.40 O.H 818. 52 52 Je. 52 o. ]51 11. 40 111.lT 

TOTAL FOR cvr.LE 6.427 J,SIT 

TOTAL FOR CYCLE/LB FUEL 0.541 

ALDEHYOES S~OKE PARTlCULAIES 
IDRYI 

IJ,OD -o.oo -o.co 
10.00 -o.oo -o.oo 
-o.oo -o.oo -o.co 
-o.oo -o.oo -o.oo 
-o.oo -J.00 -a.no 
-o.oo -o.oo -o.ao 

1. oa -o.oo -a.aa 
-o.oo -o.oo -a.co 

2.00 -~.oo -o.oo 
o.ao -o.oo -a.ao 
6.00 -o.oo -o.oo 

MASS EMI ~ASS E•I MAS~ FMI .•ASS EMI 
N02 C07 NO NUX 

LB/HR LR/HR LO/HR LB/HR 

o.o B95T.60 2. 61 2.61 
o.o 14116.29 ll.5l 12.Sl 
o.o 2610, BO 92. lb '92. lb 
o.o 25562.85 )8. 64 38. 64 
o.o 21606.86 100.01 100.01 
o.o 91TOl.8e I 28Q. 54 1289.54 
o.o 9170].89 128~.5• 12e9,54 
o.o 66805.oo 631. 31 611.31 
o.o 42062. 86 62.IT o2. IT 
o.o 29106,RO 45.% 45.96 
o.a llTTe.10 I~. 25 18.2S 

"c NO ~n NO 
EMISSION LB/IK LRllK EMISSION 

LBS. LB FUEL HOURS LBS, 

C,030 I. 14 12. 51 0.0025 
0.001 40.SS 1289.54 0.0064 
0.009 40.5S 1289.S4 0.1010 
a.010 2.61 4S.Q6 o. 0046 
o.aor 2, HS I 8.25 o. 0012 

O.OTT o.121e 

0.012 0.0190 
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DATE: 1116171 

TEST ORGANIUTIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA ••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TYPE AND llOOELI 0-200-A SERIAL NUllBER I 199599-9-AC 

RATEO HORSEPOWER: 100. 

ENG I NE TOTAL T UIE: 809. HRS 

FUEL: AV GAS 80/87 FUEL Hit RAT I 01 1. 840 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt•••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START ao.oo FINISH 80.00 

ATMOSPHERIC PRESSURE: START 30.03 FINISH 30.03 

INLET AIR HUlllDI IY, GAN H20/LB AIR: o. 01 

RELATIVE HU~IDITY: 53. 00 PERCENT 

SAMPLE LINE: TEllPERAIURE, DEGREES t: -o.oo, FLOW RATE, LITERS/MIN: 7.00 

SAllPLE LINE TRANSPOR I TINE, SEC: 1.60 

I NUMRER OF TESTS: II 

I COMllENTS: 

CAR~. JEST ENGINE MEASURED MEASURED C~LCUL4TED 
HEATER llODE KPll FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

I OLE-LOW -o.o 4.70 55.00 O. C6640 
IDLE/TAXI -o.o 1.20 B8.00 o. 06632 
RUN UP -o.o 13.10 164.00 o. 06925 
RUN UP-LEAN -o.o 13.20 163.00 0.06572 
RUN UP-RICH -o.o 13.20 174.00 0.06456 
!AKE-OFF 6 -o.o 49.60 54B.00 o.osoo3 
CLlllB 7 -o.o 49.60 54S.OO o.osoo3 
OE SCENT s -o.o 32.SO 3S2 .oo o. 07Jl3 
DESCENT ON s -o.o 37.40 3Sl .OO o.os211 
APPRrtACH 9 -o.o 22.00 239.00 0.0747S 
TAXI 10 -o.o 6.40 76.00 D.07255 

IESI F.XHAUST f •HAUS I co co IHC NO NO NO ALOEHYOES SMOKE PARllCULAIES 
MOOE GAS GAS I O~Yl 2 IORYI IORVI 2 x IORYI 

TEMP PRESSURE PF.ACF.NI v IORYI PPMV PPMV IDRYI I ORYI 
DEGREES PSIA PERCENT PPMY PPllV 

2so.oo -n.oo 6.00 7. 70 6270. 00 11.no -o.oo -o.oo 21.00 -o.oo -o.oo 
426.00 -o.oo 5.SO s.20 342B. 00 76.00 -o.oo -o.oo 13.00 -o.oo -o.oo 
751.00 -o.oo 6.00 8. so 2146. 00 115.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

4 6S4. 00 -o.oo 5.70 8. 10 2202.00 92.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 785.00 -o.oo 4.20 9.70 1644.00 110.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1188.00 -o.oo 9.60 7.40 2202.00 124.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 I IAR. 00 -o.oo 9.60 7 .40 2202.00 12 .... 00 -o.oo -o.oo 1.00 -o.oo -o.oo 
8 1099.00 -o.oo 1. 80 1.90 1756. 00 122.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
s 1031.00 -o.oo 11.30 6.00 ?592.00 H.00 -o.oo -o.oo 19.00 -o.oo -o.oo 
9 9U8. 00 -o.oo 9.20 6.60 2369.00 5S.OO -o.oo -o.oo 11.00 -o.oo -a.co 

IQ 504.00 -o.oo 1.20 tt.20 2815.00 63.00 -o.oo -o.oo 9.00 -o.oo -o.oo 

HSI HASS EHi HASS EHi HASS EHi llASS EHi HASS EM I ~ASS EHi MASS EHi HASS flll HASS EHi MASS E~I HASS EHi HASS fHI 
MOUE co HC N02 C02 NO NOX cu HC N02 C02 NO NOX 

LB/IK LR/IK LB/IK LB/IK LB/IK LB/IK LS/HR LS/HR LS/ ~R LS/HR LBIH• LS/HR 
LB FUEL LB FUEL LB FUF.l LS FUEL LB FUFL L~ FUEL 

I 846. 05 50.64 o.o 1705. 99 o. 39 0.39 3976. 45 ?37 .9? o.o SOIB.13 1. 85 1. S5 
2 816.95 2 7.65 o.o 1814.76 I. 76 1. 76 5SS2. O• 199.11 o.o 13066.7'1 12.66 12.66 
3 B07. 31 I 6.54 o.o IS60.41 2.54 2.54 10656.46 71S.2'1 o.o 24551.42 33. 55 33.55 

S09. 79 17.97 o.o IS52.73 2.15 2.15 106S'l.19 ?36.50 o.o 24456. 04 2s. 34 2S.34 
603 .10 13.52 o.o 21S9.23 4.01 4.UI 7963. 50 179. 53 o.o 2S897. 71 57.94 52.94 

6 1126.25 14.BO o.o 1364.06 2.3q 2.39 55S62.00 7H.S5 o.o 67657.3S I IS.52 118.52 
7 1126. 25 14.AO o.n 1364.06 2.39 2.J9 55862.00 H3.S5 o.o 61657 .1s 11A.52 I IS.52 
g 9qs. s1 ll.SS o.o 156'1.45 2.57 2.57 37.763. 03 422.43 o.o 5147S.07 e1 •• 17 A4.17 
s I 100.10 1 ·1.os o.o IOS4.64 O.SI o.81 48623. 59 638.78 o.o 40565.61 30. 39 30.J'I 
q 1158.CJb 17.0'I u.o 1106.36 1.20 1.10 25497.16 376.02 o.o 28739.q7 26.40 26.40 

10 n1.51 20. 77 o.o 165'1. S4 I. 33 1.33 5'136.45 132.'IJ o.o 10622. 97 a. ~3 s. 53 

( LIO CYCLE E~ISSIONS 

IFST I I "E IN MEASU~EO FUEL co r.o co HC HC HC NO ~o NO 

I "ODE HOOE FUEL FlClW USf O LB/IK LR/ IK F~ISSION LB/I~ LB/IK EMISSION LR/I~ LR/IK Ell I SS ION 
MIN. LB/HR L RS. LB FUEL HOURS LRS. LS FUEL Houqs LBS. LB fUF.l HOU KS L RS. 

12.00 1.20 1.44 816.95 58B2.04 1.176 27 .65 199.11 0.040 1. 76 12.66 0.0025 
6 0.30 49.60 0.25 1126.25 55S62.00 0.279 14.BO 7)J.S5 0.004 2.3'1 11S.52 0.0006 
1 5.00 49.60 4.12 1126.25 55802.00 4.617 14. RO 7Jl. S5 0.001 2.19 11 B .52 0.009S 
9 6.0o 22.00 2.20 115S.'16 25497.16 2.550 17.09 376.02 O.OJS 1.20 26.40 0.0026 

10 4.00 6.40 0.43 927.57 59]6.45 0.3'1S 20. 77 132.'13 0.00'1 I .ll B.53 0.0006 

TOTAL FOR CYCLE 8. 434 q.ot.o 0.151 0.0162 

TOTAL FOR CYCLE/LB FUEL 1.012 o.01s 0.0019 
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OATE: 1116111 

TEST ORGANllATIONI StOTT/GfN AVIATION 

ENGINE SUPPLI fRt TEUDYNE-tONT INf.NTAL 

ENGl~E OAT• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

tAL 10 NUMBEAI 181 ENGINE TYPE ANO MOCH: 0-200-A SERIAL NUMBER: 

RATEO HORSEPOWER: 100. 

ENGlllE TOTAL Tl"E: 952. HRS 

FUELi AV GAS 80181 FUEl Hit RUIQ: 1.8•0 

DPEIU,TIONAL DATA *'''''''*''*********'*'******************'''''******************************'************************** 
INLET AIR TEMPERATURE, DEGREES F: START 

ATMOSPHERlt PRESSURE: START 

INLET AIR HUMIDITY, GAN H20/lB AIR: 0.01 

FINISH 

FINISH 

RElUIVF HUMIDITY: 50. 00 PERtEN I 

86.50 

SAMPLE llllE: TEMPEUTUREo OfGREES t: -0.00, flDW RATE, LITERS/Miii: 1.00 

SOPlE LINE TRANSPORT TIME, Sft: 1.60 

NUMBER OF TESTS: II 

t0M~ENT51 

tARB. TEsr 
HEATER MOOt 

IOlf-LOW I 
IDLFllAXI z 
RUN UP l 
RUN UP-LEA~ • RUN UP-A ltH 5 
TAH-OFF 6 
tLI•~ 1 
OF St ENT 8 
DE St ENT !IN 8 
APPROACH 
IAXI 

IFH 
•nnE 

2 
) 

• 
~ 

6 
1 
8 
8 
q 

10 

6 
1 
A 
~ 

9 
lO 

IFS T 
•OOF 

., 
10 

Jiil AL 

HltAL 

EX HAUS I 
GAS 
IFMP 

OEGRHS F 

115.no 
426.00 
6Q5.00 
661.00 
706.nO 

1087.no 
1087.no 
1031.00 
IOOQ.00 

B52. 00 
46n. on 

~ASS F.MI 
to 

LB/ IK 
La FUEL 

1n49.78 
11' 7. 20 

R20.70 
780. 41 
80•.65 

1207.0• 
1201.04 

R'\3. q7 
1265.71 
1104. 02 
110•. 61 

II HE IN 
HOOF. 
MIN. 

12.00 

o. '° r,.no 
b.00 
r..oo 

FOR C VCLf 

FOR cYCL f/LA 

q 
10 

EXHAUST 
GAS 

P~ESSUR[ 
PSU 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.rn 

HASS F.M I 
HC 

LRll K 
LB FUEL 

111. 22 
35. 71 
l 9. 55 
20.ZI 
IQ.04 
20.21 
20.21 
15.82 
27. 71 
20.61 
26. 12 

HE A SURED 
FU(L FLUw 

L8/HR 

8.10 
4Q.6n 
4q.60 
H.10 
b.40 

FUF:l 

ENGINE •EASUNEO 
RP• FUEL HOW 

LB/HR 

-o.o 4.10 
-o.o 8.10 
-o.o 11.20 
-o.o 14.10 
-o.o 14.10 
-o.o 4Q.60 
-o.o 4Q.60 
-o.o n.10 
-o.o 40.10 
-o.o 21.10 
-o.o b.1tn 

tn to THC 
I ORVI 2 IORV I 

PERCENT v I DAVI PPMV 
PERCENT v 

1. zo 5. 10 l 155Q. 00 
1. 50 5.30 4076.00 
5.00 1.10 2080.00 
t..bO 1.10 20BO.OO 
4.90 1.20 2024.00 
·1.00 5.80 2614 .oo 
•.oo 5. 80 2614. 00 
5.40 1.20 1147.00 
Q.50 5.10 1612.00 
1.40 5.•0 2•12.00 
1.1n 6.00 316Q.OO 

HASS EHi HASS E• I MASS EHi 
N02 CU2 NII 

LBllK LB/ IK LRllK 
LR FUEl LR FUEL L ~ FUEL 

o.o lll4. IR o.1n 
o.o 1211.77 0.41 
o.o 1831.JO '·I J 
o.o 1RQ2.60 z.•z 
o.o 1•57.71 l. 51 
o.o 1222. 21 2.bQ 
o.o 1222.21 2.6~ 

o.o llSQ.05 l."n 
o.o 1109.49 3. 00 
o.o ll83.04 1.18 
o.o I 358. 56 O.'l'I 

L fO tYtLE 

FUEl co Cll 
USEC LB/ lK LOllK 
us. LB FUEL HOURS 

l.62 11'7. 20 q2q2.12 
0.25 1207.0• 5q91.Q. I l 
•.12 1201.0• ~9869.1 J 
?. I l 1104. oz 21204.7/ ,.,_,., 11oq.h1 7101. b4 

d. 574 

•EASUAED CALCULATED 
AIR FLOW FfA 

LR/HM 

H.DO 0,06494 
86.00 0.061QI 

162.00 0.05717 
175.00 o. 05511 
I H.00 0.05712 
526.00 o. 0704Q 
526. 00 o. 01049 
410.00 0.05Ql2 
412.00 0.01111 
234.00 O.C6HO 

70.00 0.06~51 

NO NO NO 
I ORVI 2 • 
PPHV I OMYI IDRYI 

PPJlllV PPHV 

4.00 -o.oo -o.oo 
17.00 -o.oo -o.oo 

151.M -o.oo -o.oo 
81.00 -c.on -o.oo 

110.00 -o.oo -o.oo 
122.00 -o.oo -o.oo 
122.00 -o.oo -o.oo 
305.00 -c. 00 -o.oo 
IH.00 -o.oo -o.oo 
89.00 -c.oo -o.oo 
42.00 -c.oo -o.oo 

HASS E"' ~ASS EHi MASS ~II I 
NOX co Ht 

LRllK LR/H~ LB/HR 
LR FUEL 

0.10 4QJ3.Q8 ~12.15 
0 ... 1 ~1qz. 32' l8Q.Zl 
•• 13 I 0833.ZJ 25B.ll 
2. •z 11001. H ~Bo\.qb 

3 .51 111'~.5• ~68.40 

2.6Q 5Q8bQ. lJ 1001. 51 
2 .69 5•86~.l 3 1003.51 
1.n 28778.91 sn. 24 
1.00 50755.00 1111. }4 

2.18 23294. 77 •14. 86 
O.Q'I 7101.6' 168.'5 

EMISSIONS 

en Ht HC 
FMISSION Lhll ( LB/I K 

LBS, LB FUEL HOURS 

I. R5H )~. 7l 2HQ.?3 
o.2qq 20.21 IOOJ.51 
... 9t-9 20.Zl 1001. 51 

'· "" zr.t.i 4 ]'t. Rb 
0.41b lb. \2 1 bS. It'> 

Q.Ql7 

I. 1•5 

ALOEHVOES S•U(E P•RTICULAfES 
IDRVI 

5.00 -o.oo -o.oo 
11.00 -o.oo -o.oo 
-o.oo -o.no -o.oo 
-a.on -o.oo -o.M 
-a.on -o.oo -o.oo 
-o.oo -o.oo -o.oo 

8.no -o.oo -c.oo 
1.00 -o.oo -r.oo 
7.00 -~.oo -o.oo 
6.00 -IJ,(\Q -o.oo 
9.oo -o.oo -o.oo 

"ASS EM I HASS FHI HASS EHi •ass fH 1 
NOZ t'.12 NO NOX 

LB/HR LBl~R LR/HA L81•R 

o.o H06.6' 0.4~ o.•~ 
o.o 10)17.% J. ltt. ].46 
o.o 24170.45 54. •5 54, 45 
o.o 26b85.bd 34.ld l .... 1 R 
o.o 26194.00 4Q.41t •9 ... 
o.o ~Ob21.<0 I ll.10 Ill. 30 
o.o 60621. 50 I H. JO 1n.10 
o.o 602'10. "" 26•.~q 266.QQ 
o.o 4 .. 90, 71 120.21 120.21 
c.o 29182.14 46. 02 46.0Z 
o.o 8694.15 b. 16 b.36 

Ht NfJ N'I NO 
EMISSION LRll < Le/IK f•ISSION 

IRS. LB fUEl HCUAS LOS. 

o.osA 0.41 ·\.lt6 0.0007 
C.005 2.•<1 In.JO 0.0001 
o.os1 Z.69 l)J. JO c.0111 
o. 04] 2. I• lo,f'i. 02 0.00.C.b 
o.ni 1 o.qq f, .lb o.onoi1t 

c.2c11 o. Oll5 

O. 024 o. no20 
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OAH1 1116171 

TEST DRGANIZATICN1 SCOTT/GEN AVIATION 

ENGINE SUPPL! ER I TELEDYNE-CONTINENTAL 

EHCINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••t•ttttttett•tttttttetttttttttttttttttttttttttttttt 
CAL ID NUNBER: 188 ENGINE fYPE AND NODEL• 0-200-A SERIAL NUNBEA1 

RATED HORSEPOWER: 100. 

ENGINE rDTAL ri .. E: 952. HRS 

FUEL: AV GAS 80187 FUEL H/C RAT IC: 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR fENPERATURE, D6GREES F: START 

ATMOSPHERIC PRESSURE: START 

86.50 FINISH ea.co 

INLET AIR HUNIDITY, GAN H2C/L8 AIR: 0.01 

RELATIVE HUMIDITY: 48.00 PEACFNT 

SA~PLE LINE• TE~PERATURE, OEGAEES C: -0.CC, FLCW RATE, LITERS/MIN: 7.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUNBER CF TESTS: 11 

CCN,.ENTS: 

CARB. TFH FNGINE MEASURfO MEASUPEO CALCULATED 
HEATER MODE RPM FUEL FLOW A IR FLOW FIA 

LB/HR LB/HR 

I OLE-LOW I -o.o 2.20 24.00 o. 06212 
IDLE/TAXI 2 -o.o 6.40 13.00 0.06259 
RUN UP 1 -o.o 13.20 171.00 0.05551 
RUN UP-LEAN 4 -o.o 13 .20 169.00 0.05466 
AUN UP-RICH 5 -o.o 12.40 166 .oo o. 05116 
TAKE-OFF 6 -o.o 49.6a 521. aa a. aJa94 
CLIMB 7 -o.o 49.6a 573.00 a.07094 
Of.SCENT 8 -a.a 31.8a 390.aa O. C6a1a 
DESCENT ON 8 -o.o 41.10 1.i 1.00 a.aHJ2 
APPROACH 9 -a.o 7.1.1n 7.H .ao a.Ob169 
TAll 10 -o.o 4.70 53.aa o.a62B7 

TEST EXHAUST EXHAUST CD ca THC NO NO NO 
MODE GAS GAS I DRYI 2 IDRV I IURV I z x 

TEMP P•FSSURE PERCENT v ICRVI PPMV PPJlllY I DPVI CORVI 
DEGREES PSU PERCENT v PPMV PPMV 

Z9t.ao -a.aa ,.2a 6.2a 9553.00 24.00 -a.aa -a.aa 
4a4.0a -a.oa b.10 6.40 1239.aO H.Oa -o.aa -o.aa 
6B4. ao -o.aa J.90 7 .9a 1976.aa 43n.aa -o.oo -o.aa 
650.Da -o.aa 4.10 7. 50 1921.ao 150.00 -a.oo -o.oo 
695.ao -a.oa J .oo B.50 1537.on 3BO.OO -a.oo -a.oo 

6 1C87.00 -o.oa 9.20 s.10 l525.aa 122.00 -o.aa -a.oa 
1 1aB1.aa -a.aa 9.2a 5. 10 2525. oa 122.oa -o.oo -a.oa 
s 1043. 00 -o.ao 5.•o 1.•0 1531.oa 327.ao -o.oo -o.oo 
8 1043.aa -o.aa 9.60 5. 10 7302 .aa 229.aO -o.oa -o.ao 
q A63.00 -o.ao / .•O 6.00 2306.aa 82.00 -o.oo -a.oa 

10 437.00 -o.on 1.10 6.1a 2635.00 '3.00 -o.oo -o.oo 

TF. Sr MASS EM I MASS EMl MASS EMI MASS E•I MASS EMI MASS FMI MASS EMl MASS ENI 
•ODE en HC ~112 Ca2 NO NOX co HC 

LB/ IK L Bil K lR/IK L8/IK LB/lK L8/ IK LB/HK LB/HR 
LA FUEL LR FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 931. Sb 82.76 a.a 1411.60 a.60 0.60 2063.30 182.08 
l 1aa8. 32 21.92 o.o ) 513.36 1.16 1.16 6453.2• 178.67 
J 656. 71 19.06 a.a 2090.13 11. 89 11. 89 866S.54 251. 54 

1a2. 42 I S.S5 a.a 2a18.88 4.22 •.22 9271.S9 248. 8a 
520. 01 15.26 o.o 2115.24 1a.s2 10.s2 6448.82 IH9. 23 

6 1226.61 19.ZS o.o 119•. 07 2.67 2.61 60619.69 Q56.33 
1 IZlb. 61 l9.2S n.o 1194.07 2.61 2. 67 60Sl9.69 956. 33 
B S42 .11 13. 73 o.o 1813.33 s. 38 s. 38 267Sl.ll 416.51 
A 1240. 82 S..a5 o.o 1076.]4 It. Bb •• 8b 50991. 65 2221.60 
q la%.18 19.57 o.o 1397 .26 2.00 2.00 211'2.00 413.02 

10 ta65.37 22.64 o.o 1'18.IB 1. 06 1. a6 50a7 .25 106.43 

UU CVCLE EMISSIO~S 

res r TI MF. IN MEASURFO FUEL co co r.o HC HC 
.•one •DOE FUF.L FLOW USF.D LB/ IK LA/IK EMISSION LS/IK LB/ IK 

JllllN. LB/HR LBS. LA FUEL HOURS LBS. LR FUEL HOURS 

2 12.00 6.40 1.28 1008.32 6453.2' 1. 291 21.92 IH.67 
b 0.10 49.60 0.25 1226.61 60839.69 0.3a4 19.2~ 956. 33 
7 5.ao 49.60 4,12 1226.61 60b39.69 5.05a· 19. 28 956.33 
9 6.aa 21.10 2.11 ta96.7S 23142.?0 2.314 I?. 51 •13.02 

10 4.00 •• 1a a.11 1065. 31 5aa1.25 0.335 22.64 106.•l 

TOTAL FOR CVCL E s.010 9.294 

TOTAL FOR CVCLE/LB FUEL 1. 152 

ALOfHYOf S SMllKE PARTICULATES 
I DAVI 

2a. aa -a.aa -a.aa 
11.0~ -o.on -a.oa 
-a.oa -o.oo -a.oa 
-o.oo -a.ao -n.oo 
-a.oo -a.oo -o.oo 
-a.aa -a.ao -o.ao 
22.ao -a.oo -a.on 
21.oa -a.oo -o.oo 
26.0a -a.oo -o.oa 

8.0'1 -o.oo -C.l"!'l 
-o.ao -o.oo -o.oo 

MASS EMl MASS EMI MASS E•I •ASS EMI 
N02 CD2 NO NOX 

LB/HR LB/ HR L8/Hq LB/HR 

o.o 3241.91 1. 31 1.31 
a.a 96S5.4S '· 44 1. ~It 
a.a 27589.6S 156.99 156.99 
o.a 26649. IR 55. 72 55. 72 
o.o 1870S.92 11'. I 7 134.17 
o.a 59225.08 132.52 132.52 
o.o 59225.qs 132.52 132. 52 
o.a 57663.9S 266. JS 266.38 
o.o 442H.76 1qq. 82 199.82 
a.~ 29487..11 •2.12 42.12 
o.o 6759. 1t2 4.98 •• 98 

HC NO NO NO 
FMISSIUN L8/IK L811K EMISSION 

LBS. LB FUEL HOURS LBS. 

0.03' 1.16 1.44 0.0015 
a.aa5 2.67 IJl .52 o.aoo7 
a.019 2.61 132.52 a.011a 
n.041 2.aa •2.12 0.0042 
o.ao1 I .Ob 4.QB o.ooa3 

a.16S 0.0111 

0.021 o.aa22 
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OAIE: 7116/l I 

l~SI ORGANllATION: SCOTT/GEN AVIAllON 

FNGIN[ SUPPLIER: IELEDYNE-CONllNENTAL 

f.NGl'l!J=. OATlt. •••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••**'*'*******''''''''**********''''''****'**** 
CAL ID NU•8ER1 18'1 

ENGINE IOTAL TIMEI 

FUEL: AV GAS 80/ 81 

ENGINE TYPE AND MODEL• 0-200-A 1'1'11'16-8-AC 

RAIED HORSEPOWER 1 100. 

'IU. HRS 

FUEL H/C RAT 101 1. 840 

OPERATIONAL OATA *''''''**''''**'********'*'''***'*'*'''eeee••••••••••••••••*******'*********'*'*********•********•*•••• 
INLEI AIR TEMPERATURE, DEGREES F: START 

AIMOSPHERIC PRESSURE: SURI 

88.50 FINISH 88.50 

2'1.96 FINISH 29.96 

INLET AIR HUMIDITY, CRN H20/L8 AIRI 0.01 

AELATIVF HUMIDITY! 46.00 PERCENT 

Sl'PLE LINE: TEMPERATURE, CEGREES Cl -0.QQ, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: lo60 

NlJMAEA OF TESIS: II 

COMMF.NIS: 

CARB. TES! ENGINE ,EASURFD MEASURED CALCULAIED 
HEATEq HOOF RPM FUF.L FLO• AIR FLOW F/A 

LB/HA LB/HA 

I OLF-LOW I -o.o 3.00 36.00 0.06001 
IOLE/IUI 2 -o.o S.60 66.00 0.01121 
RUN UP 3 -o.o 13.20 1 n.00 0.06'1)] 
~UN UP-lfAN 4 -o.o 12.40 158.00 o. 06176 
RUN UP-~l(H 5 -o.o 12.40 161.00 o. 0662'1 
IA<F-Off 6 -o.o 48.60 5•2.00 o. 08012 
(l l~R 1 -o.o 48,60 H2.00 o. OB012 
OFSCENI 8 -o.o 31.80 381,00 0.071'18 
OE SCF.NI ON 8 -o.n 39.20 181.00 O. C8640 
•PPAUACH 9 -o.n 19.30 21'.00 0.01764 
r AX I 10 -o.u 5,60 01.00 o. 01~28 

lfSI EX HAUS I E XHAUS I cu cu THC NO NO NO 
r-tOliF GAS GAS IDAVI 2 IDAYI IDAYI l x 

ri:~1P PRF. SSUAE PERCENT Y IORYI PPMY PPMV I DAVI CORVI 
CEGHf.fS f PSIA ~EHtENT y PPHV PPMV 

200.on -o.oo 5.60 1.90 1516.00 31.00 -o.oo -o.oo 
n2.0J -o.oo 6,'10 e.20 1074, DD 6J.OO -o.oo -o.oo 
li.o.on -o.oo r..t..O 10.30 2416.00 l<n.00 -o.oo -o.oo 
717.00 -o.oo 5.10 9,40 2361.00 134.00 -o.oo -o.oo 

5 1'0.00 -o.oo J.60 10.10 2086.00 560,00 -o.oo -o.oo 
6 l 190.00 -o.oo '1.40 1.60 25BO.OO 210.00 -o.oo -o.oo 
I 1100.00 -o.oo o.40 l.60 2580.0~ 210.00 -o.oo -o.oo 
a 1121.00 -o.oo 1.00 8.60 2031.0C 244,00 -a.no -o.oo 
~ 1041.00 -o.oo 12.lO 5. BO 4)92.00 11.00 -o.oo -o.oo 
q 90.J,00 -o.oo •.10 1. 30 3019.00 01.00 -o.oo -o.oo 

10 4 ol. 00 -o.oo •.20 1.10 1294.00 60.0•I -o.oo -o.oo 

rt! 'i r "'SS E:H MASS EH I HASS EMI HASS ENI MASS F.HI MASS fMI HASS fHI HASS £HI 
•OOF r.n Ht NU? tOl NO NOX co Ht 

tRll• L8/I K LB/ lK LB/IK L8/IK LB/ I< LB/HR LB/HR 
LR FUEL LB FUEL LR FUFL LB FUFL LB FUFL LB FUEL 

7q3. 49 61,48 o.o 11~8.82 0.12 0.12 ZlRC,48 184,44 
qn4. 74 2).08 o.o 1689,H 1.36 1. 30 5066. 52 129.21 
611. 15 I B,40 o.o 2159.?.6 B.59 8.59 8101.43 243.69 
&QQ. ta I B.54 o.o 2024 .B2 1.02 1.02 9b69. 84 22'1.87 

' 501. 2~ 16. 64 o.o 2J40,9A 11.81 12.81 6215.84 206. 28 

• 1100. )1 11. JO o.o 1397.86 4.04 4.04 53478,04 840.64 
1 1100. J1 11.10 o.o ll'll,86 4,04 lt.04 53418.04 A4,0.64 

R94, 81 14.87 o.o 1727.41 5, 12 5.12 28456.10 412.87 
I 3l6.66 21.56 o.o 998,45 1.2e t. 28 52396.86 1080.32 

q 1100.12 20.91 o.o 11B7.39 1.e1 1,81 21243.'ll 401.65 
10 1020.14 2 J.48 o.o 1506. 01 1.23 1.23 5716.12 I JI ,51 

LIO CYCLE EMISSIONS 

It> I II Hf IN HEASURfO FUEL cc co co Ht Hr. 
•ODE ~rmE FUEL FLO• USED LB/IK LB/IK ENI SSION L B/IK LB/IK 

MIN, LB/HA LBS. LB FUEL HOU AS LBS. LB FUEL HOURS 

12.00 5,60 1.12 '104.14 5066.52 1.011 n.ca 129.21 
0.10 48.60 0,24 1100.31 53418.04 0.261 11. JO S40.04 

I 5.00 •8.60 4.03 1100. 31 53478.04 4.43'1 11, JO 840.64 
0 • ,Qry 1'1.30 1.01 1100.12 2ll43.91 2.124 2c. 01 403,05 

I 0 4.01 5.oo O.JB 1020. 74 5'116.12 0.381 21,48 131. 51 

IOI Al fOA CYCLE 1.102 a. 221 

IOIAL FOR CVCLfflB FUEL l.06S 

ALOEHYDFS SMOKE PARllCULAIES 
IOAYI 

2'1.00 -o.oo -~.DO 

'1.00 -o.oo -o.oo 
-o.oo -o.~o -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
11.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
13.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
a.co -o.oo -o.oo 

MASS EM I HASS E.•I MASS E•I MASS EHi 
NC2 CD2 NO NOK 

LB/HA LBIH• Le/HA LB/HR 

a.a 5276.45 2.16 2.16 
o.o qlt60.46 7.60 l.60 
o.o 2B502. 2• 113.40 113 .40 
o.n 25107.10 )7. ltl H.42 
o.o 29028.20 158. 82 158. 82 
o.o 61'1)5, BB 190.24 1'16,24 
o.o 619 35. BB 196.24 196.24 
o.o 54'1Jl, 71 162.93 162.'ll 
o.o 39139. 22 50.011 50.0'I 
o.o H1lt..50 )4.B9 34. B9 
o.o d43J.66 o.e1 6.87 

HC NO NO NO 
EMISSION LB/ lK LR/IK EMISSION 

LBS. LB FUEL HOURS LBS. 

0.026 1.36 1.60 0.0015 
D.004 4,04 196.24 0.0010 
0.010 •.o• 196.H 0.0163 
o.D40 1.81 )4,8'1 0,0035 
0.009 1.21 6.81 0.0005 

0.149 0.0221 

0.019 0.0030 
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DATE: 1116/71 

TEST DRGANI lATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBER: 190 ENGINE TYPE AND "ODELi 0-200-A SER UL NUllBEAI 20•579A 

RATED HORSEPOWER: 100. 

ENGINE TOTAL TlllE: 71•. HAS 

FUEL: AV GAS 80/ AT FUEL H/C RATIO: I. B•O 

OPERATIONAL DATA ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*'''''''''''''''''''''''''''''''' 
INLEI AIR TEllPERATURE, DEGREES fl START 

ATllOSPHERIC PRESSURE: START 

90.50 FINISH BT.50 

29.B5 FINISH 

INLET AIR HU"IDITY, GRN H20/LR AIA: 0.01 

RELATIVE HUlllOITY: 50. 00 PERCENT 

SAllPLE LINE: TE"PERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/lllN• 1.00 

SA"PLE LINE TRANSPORT TlllE, SEC: 1.60 

NUllBER OF TF.STS: II 

COllllENTS: 

CARB. TfST ENGINE llEASUREO MEASURED CALCULATED 
HEATER llOOE RPll FUEL FLOW AIR·FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 2.20 24.00 o. 07640 
IDLE/TAJ I 2 -o.o 1.20 B2.00 0.0744B 
RUN UP l -o.o 19.JC 232.00 C.07C49 
RUN UP-LEAN • -o.o 15.80 190.00 Q.06916 
MUN UP-RICH 5 -o.o 16. 70 2c1.oo o. 07080 
TAKE-OFF 6 -o.o 49.60 519.00 o. 08149 
CL lllR 1 -o.o 49.6C 519.00 o.o8J49 
DESCENT B -o.o 14.60 •IB.00 o. 01151 
OF SCENT UN B -o.o )9.20 416.00 o. DA 115 
APPROACH 9 -o.o 21.10 2H.DO Q.07619 
TUI 10 -o.o 1.20 B4.00 o. 07687 

HST EXHAUST EXHAUST co co THC NO NO NO 
MODE CAS CAS f O~YI 2 IDRYI IORYI 2 • 

Tf."P P~ESSURE PERCENI IORYI PPJlllV PPMV f ORYI f ORYI 
OE CRH S PSIA PERCENT PPr<V PP~V 

125.00 -o.oo A.20 1. 50 7570.00 22.00 -o.oo -o.oo 
426.00 -o.oo A.30 7.40 3355. 00 49.00 -o.oo -o.oo 
613.00 -o.oo 6.70 B. 30 246B. 00 190.00 -o.oo -o.oc 

4 650.00 -o.oo 6.50 8.20 2521.00 11~.oo -o.oo -o.o~ 

5 695.00 -o.oo 6.BO a. 30 2135.00 125.00 -o.oo -o.oo 
6 1076.0C -o.oo 11.00 6.60 2911. 00 94.00 -a.co -o.oo 

IC76.00 -c.co 11 .OO 6.60 2911.CC 91t.t'JO -c.co -o. 00 
1054. 00 -o.oo 6.BC B.5C I BC2. 00 311.00 -o. 00 -o.oc 

8 1011.00 -a.co I0.4C 6.70 1022. 00 l n.co -o.oo -o.oo 
9 B41.00 -o.oo 9.10 1.00 2690.00 125.00 -o.oo -o.oo 

10 '11.00 -o.oo B.20 a.10 102 2. 00 75.00 -o.oo -o.oo 

TES r ~ASS EHi llASS E"I MASS E"I MASS Elll MASS E"I HASS l•I •ASS F.•I •ASS EMI 
~onE co HC NU2 C02 NO NOX c~ HC 

LB/IK LB/lK LB/ I K LB/IK LB/ IK LAllK LB/HR LB/HR 
LB FUEL LB FUfl LA FUEL l B FUEL LA FUEL LB FUEL 

I 006. '2 H.22 o.o l.\46.~l 0.44 0.4't 2214.56 111.oq 
104S.6B 2 .. 21 o.o 1•64.B4 1.01 1.01 152B.B7 174.JO 
887. 11 IB.1J o.o I 127 .9B 4.14 4.14 111JJ.B5 lbl.47 
A7B. 21 19.52 o.o 1140.79 2.55 2. 55 IJB7b.OO 30B.41 
891. 09 16.ll o.o 1120. 46 2.11 2.11 l49BI .41 269.)9 

6 1242. IO I B. Bl o.o 1110.?1 1.14 I. 74 blbCB.l1 9H.76 
1 1242.10 I B. 83 o.o 1170. 91 I. 74 I. 74 6160B.21 9Jl. 76 
9 ~B 1. 4l 1).41 o.o 1742.94 6. 67 6.67 10705. CB 466.02 
B 1207.14 20.09 o.o 1222.11 J. 30 l. 30 47327.BS 1B 1. 6) 
9 llZJ.ll 19.01 o.o 1157.4) 2. SJ 2.SJ 23691.54 401.20 

10 997 .B2 21.0b o.o 1548.67 1. 50 I. 50 11B4.21 IH.64 

LfD CYCLF E"ISSIONS 

TES I T l~f IN •FA SURED FUEL co co co HC HC 
HOOE •ODE FUEL FLOW USED LB/IK LB/IK F.HISSION L8/IK LBl lK 

HIN. LBIH• LAS. LA FUEL HOURS LBS. LB FUEL HOURS 

2 12.00 1.20 ··"" 1045.6B 752B.87 1.506 24. 21 11'. JO 
6 0.)0 49.60 0.25 1242.10 6160B.21 n.308 I a.BJ <>H.76 
1 5.00 49.60 4.12 IZ.2.10 6lh0B.27 5.111 I B.BJ 913. 76 
9 6.00 21.10 2.11 1121.11 21697.54 2.110 19.01 401.20 

10 4.00 1.20 0.4B 997.B2 1184. 2 7 0.481 21.06 151.64 

TOTAL FOR CYCLE B.197 9.178 

TOTAL FOR CYCLF/LB FUEL 1.164 

ALOEHYOES S~CKE PARTICULATES 
CORVI 

25.00 -o.oo -o.oo 
20.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-c.oo -o.oo -o.oo 
11.00 -o.oo -o.oo 
IO. 00 -o.oo -o.oo 
11.00 -o.oo -o.oo 
1~.00 -o.oo -o.oo 
13.00 -o.oo -o.oo 

•ASS Ell I •ASS F• I ~ASS EMI ~ASS EMI 
N02 C02 ~o NOX 

LB/HR LA/HR L~/HR LB/HR 

o.o llB2.S4 0.98 0.98 
o.o 10546.82 1. )0 1.10 
o.o 33150. 04 79. 81 79.81 
o.o 27504.45 40.12 40.12 
o.o 2B1ll.•O 45.21 45.23 
o.o 58080.29 a6.•a 86.4B 
o.o 5BOBO. l9 Bb. 48 86.4B 
o.o 60305.12 210.67 230.67 
o.o 41906.17 129. 12 129.)2 
o.o 2B641.64 51.41 53.41 
o.o 11150.43 10. 19 10. 79 

HC NO NO NO 
EMISSION LB/IK L8/IK E•ISSION 

LAS. LB FUEL HOURS LBS. 

0.015 1.n1 1.10 0.0015 
0.005 1. 74 R6.4A 0.0004 
0.01B 1.14 ee,.1te 0.0012 
0.040 2.51 ~] .4 7 0.0051 
0.010 I. 50 10.1• 0.0001 

0.167 0.0151 

0.020 o. 0018 

.I-20 



DATE: 7116171 

TEST llRGANl!UION: SCOTT/GEN AVIATION 

fNGINE SUPPLIER! TELEDYNE-CONTINENTAL 

FP~GINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 191 

ENGINE fOUL fl"fl 

FUEL: AV GAS 80/87 

ENGINE TYPE AND "ODEL• 0-200-A 

RATED HORSEPOWER! 100. 

714. HRS 

FUEL H/C RAT 101 1. 840 

SER UL NU"BERI 2045198 

OPER4TIONAl DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES fl START 

ATMOSPHERIC PRESSURE: START 

89.00 FINISH 89.50 

FINISH 29.86 

INLEI AIR HUHIDITY, GRN H20/LB AIRI 0.01 

RELATIVE HUMIOITYI 50.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOll RATE, LITERS/MINI 1.00 

SA•PLE LINE IRANSPORT JIME, SECI 1.60 

NUMBER OF TESIS: 11 

COMMENTS: 

(A.RR. T (ST FNC.INE MEASURED MEASURED CALCULATED 
HfATfQ ~OQ[ RPM FUEL fl OW AIR· FLOW F/ A 

LB/HR LB/HR 

I DLI· -l nw -o.o !t.oo bl.00 0.0731B 
IOLE/TA'WI -o.o ".10 9•.00 0,07415 
RUN \JV -o.~ IS.DO 18~.oo O.Ob8H 
RllN Ul'-Ll:A~ -o.o 15.00 IBJ.00 O.Ob110 
RUN UP-fl JC.It -o.o 14.10 181.00 0.06791 
TAKE-lfff b -o.o 49,bO 51S.OO O.OB•02 
CL. I•~ 1 -o.o 49.bO •15.00 O.OS402 
OESCENJ s -o.o 14.bO "I b.00 0.012~b 
!l~ SCENJ ON s -o.o 41.10 •lQ,00 0.08367 
APPROACH Q -o.o 21.10 Hl.00 0.0112b 
I A:t. l 10 -o.o 1.lO s1.oo o. 01b41 

JF ST t: '.(tio\US T fXHAUST co co THC NO NO NO 
MO~E r.~s GAS IDRYI 2 IDRYI IDRYI 2 x 

rEHP PMESSURE PERCEl'IT IORYI PPMV PPMV IDRYI IDRYI 
llfGREE S PSIA PERCENT PPMV PPMV 

101.00 -o.oo 1. 40 1.BO blll.00 4o.on -o.oo -o.oo 
411. no -o.oo 1.60 8.10 llS4.00 B2.0 · -o.oo -o.oo 
b84.00 -n.oo 5.50 9.10 2416.00 21c.o -o.oo -o.oo 
bS0,00 -o.oo b.00 8.40 l525.00 ISO.OU -o.oo -o.oo 
MS.OD -o.oo 4.eo Q,RO 1916.00 2so.oo -o.oo -o.oo 

• 101•.00 -o.oo 11.20 b.50 l9b5. 00 B9.00 -o.oo -o.oo 
1 I 01b. 00 -o.oo 11.20 b.50 29b5,00 s~.oo -o.oo -o.oo 
8 1054,00 -o.oo 6.fJO S.50 1976,00 342.00 -o.oo -o.oo 
R 104 t.00 -o.oo 11.no b.bO 3294,00 199.00 -o.oo -o.oo 
q R~O. 00 -o.oo q. ,10 1.00 2965.00 llV,00 -o.oo -o.oo 

10 1t'n.oo -o.oo e. 2r1 R,00 1014.00 81.00 -o.oo -o.oo 

HSJ •ASS EMl MASS EM I HASS ~~I MASS EM I MASS EMI MASS EHi HASS EMI M~SS EMI 
MOOE co Ht NOl C02 NO NOX co Ht 

LB/IK lB/IK LB/IK lB/IK LB/ IK LB/IK LB/HR lB/HA 
LB FUEL LB FUEL LS FUEL lA FUEl LB FUEL LB FUEL 

Q44. 12 4h.14 o.o 15bl.Q3 O.S4 o.s4 SldS. lb 25S.3B 
Q~ •• >I 2J.OO o.o 1605.11 1.10 1.10 Hbl.92 ISb.29 
1-.e.bb IS.81 o.o IQ4b.2b b.04 b.04 1121.Q, 88 2s2. 52 

4 Rl?. lb 1Q.Q4 o.o 181Q, 1] 4.0S 4.0S 12400.SS lQ9.0B 
> b5~.H 15.45 o.o 210l.l0 6.2S b.ZS Q2]q.q7 217. S5 
b llS?.28 19.0b o.o 1146.48 l,b4 l.M b2361.04 QH.51 
1 12'1.28 19.0b o.o 1146. 48 I .b4 l.b4 b2lbl.04 945.51 

891. 70 14.bb o.o 1729.S2 1.2s 1.26 3092l. 10 507 .17 
I 21Q, 4S ll.lb o.o 1 lbB,47 3.68 1.68 50••1.14 87l.b7 

q 1112.0b 20.b? o.o I 31S. S2 2. SS 2. 5H 21SSb, 3S 4lb.15 
10 1001. 55 2 I .S5 o.o lS'.'8.34 1.61 I .b 1 7225.52 l5S. 13 

LID CYCLE EHISSIUNS 

HSJ JI·~ IN •EA SUM EU FUfL co co co HC HC 
•one ~one FUEl FLOW USED LD/IK LR/ IK EMISSIUN LB/IK LBllK 

._IN. LR/HR l HS. LB FUEL HOURS LBS. LB FUEL HUURS 

ll.no B.10 I.bl Q5S, SI Hbl.92 1.5H 21.00 ISb.2Q 
b 0.10 4Q,b0 0.25 ll57.2B b2lbl .04 0.312 1•.06 94'.51 
1 5.00 4Q.60 4.12 1251.l8 bllbl.04 5.116 IQ.Ob 945. 51 
q 6.00 ll.10 2. & I II Jl.Ob 21e85. JB l. 189 20,67 436.15 

10 4.00 1.20 0.48 1001.s5 722S.Sl 0.4B4 l 1.5s I 5S.1] 

TOJ Al FOR C~tLE S.511 q,911 

IOIAL fOR C YCL tll B fUEl 1.156 

AlOEHYOES SMOKE PUflCULArES 
I DRYI 

21.00 -o.oo -o.oo 
14. 00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.no -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
11.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
11.00 -,'l.00 -o.on 
q.no -o.oo -o.oo 

12.00 -o.oo -n.co 

MASS ENI HASS E~I HASS EMI HASS EMI 
N02 C02 NIJ NOX 

LB/HR LB/~M LO/HR LB/HA 

o.o 875a.02 4, 10 4. 10 
o.o 11001 .. 2 13.16 13. 7b 
o.o l9191.8• QC,55 90.5S 
o.o l1295.•9 bl." 61.15 
o.o 29641.07 88.53 88.Sl 
o.o 5bSb5.2b Sl .40 Bl .40 
o.o 5bSbS,26 81.40 81.40 
o.o '59851.82 2>1. 15 l51. 75 
o.o 4B024. 20 ISi. J7 151.11 
o.o 2S24•.os 54.42 S4.42 
o.o 1101b,Ol 12.01 12.01 

Ht NO NO NO 
EHi SSION LB/IK LRll• EMISSION 

LBS. LB FUF.l HOURS LBS. 

0.011 1.70 11. ?b o.002s 
0.005 1.b. 81.40 0.0004 
o.01s I .b• 81.40 O.OObB 
o.n4• 2.5S 54.o\2 0,005• 
0.010 I.bl 12.01 0.0009 

0.11• O.Olb2 

o.o~o 0.0019 
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DUE: 1116171 

TEST ORGANIZlTION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: 192 ENGINE TYPE AND MODEL: 0-200-l SERIAL NUMBER• 204519C 

RATED HORSEPOWER: 100. 

715. HRS 

FUEL: AV GAS 80/ 87 FUEL H/C RAT IO I 1.840 

OPERATIONAL DATA********************************************'********************************************************** 

INLET AIR TEMPERATURE, DE~REES F: START 89.50 FINISH 89.00 

ATMOSPHERIC PRESSURE: START FINISH 

INLET AIR HUMIDITY, GRN H20/LB AIR: 0.01 

RELATIVE HUMIDITY: 50.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES C: -0.00, FLOW RATE, LITERS/MIN: 7. 00 

SAMPLE LINE TRANSPORT Tl~E. sec: 1.60 

NUMBER OF TESTS: 11 

COMMENTS: 

CARB. TEST ENGINE HEASUREO MEASUREO CALCULA TEO 
HEATER HOOE ~PH FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o 3.CO 35.00 0.07255 
I OLE/TAXI -o.o 6.40 12.00 o. 07718 
RUN UP -o.o 13.20 165.00 o. 07700 
RUN UP-LEAN -o.o 13.20 162.00 0.01111 
RUN UP-RICH -o.o 13.20 172.00 o. 068B4 
TAKE-OFF 6 -o.o 48.60 543.00 o. 08097 
CLIMB 7 -o.o 4R.60 5'3.00 o. 08097 
DE SCENT e -o.o 34.60 406. 00 0.07554 
OE SCENT ON e -o.o 41.10 411.00 0.08659 
APPROACH 9 -o.o 22.00 236.00 o.oe 111 
TAXI 10 -o.o 5.60 60.00 o. 08112 

TEST f.XHAUST E~HAUST co r.o THC NO NO NO ALOF.HYOES S~OKE PART ICU LA TES 
HOOE GAS GAS lDqYI 2 IDKYI IORVI 2 x IDRYI 

THH> PRFSSURE PERCENT v IORV I PPMV PPMV f ORVI I ORYI 
OE GR Et S PSI A PEqcENT v PPHV µPMV 

314.00 -o.oo 6.70 8.oo 9717.00 32.00 -o.oo -o.oo 30.00 -o.oo -o.oo 
426.00 -o.oo 8.40 1.eo 4447.00 63.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
HO.CO -o.oo 6.00 9.40 2525.00 310.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

4 673.00 -o.oo 6. 30 9.00 l74>.00 112.00 -o.aa -o.aa -o.oo -o.ao -o.oa 
5 751.ao -o.oo 4.70 I 0.10 Zl96.00 340.00 -c.oo -o.oo -o.oo -o.aa -o.oa 
6 11ee.aa -a.ao q .5a 7. 70 2470.00 131.00 -a.co -o.aa -a.aa -a.oo -o.oo 

11ee.oo -o.oo 9. 50 7. 70 2470.00 111.00 -o.oo -o.oo 9.GO -o.oo -o.oo 
11'3.00 -o.oo 1. eo B. 30 2306.00 25't.OO -o.oo -o.oo 6.00 -o.oo -o.oo 
1065.00 -o.oo 12.00 6.10 4063.00 99.00 -o.oa -o.oo 9.00 -o.oo -o.oa 

9 942. 00 -o.oa 10.10 1. 00 31R4.00 103.0a -o.oo -o.oo 11.ao -o.oo -o.co 
10 518.00 -o.aa 9.70 7.40 4831. 00 54.00 -o.oo -o.oa 9.00 -o.oa -a.no 

TEST HASS EMI HASS EHi HASS EHi HASS F.HI MASS EHi MASS EH I HASS EHi HASS EHi HASS EM I HASS EHi MASS EHi •ASS EHi 
MOOE en HC N02 C02 NO NOX co HC N02 C02 NO NOX 

LB/ IK LB/ I• L~ll• LB/ IK LB/ IK LB/U Le/~R LB/~R LB/HR LB/HR L6/HR LB/HR 
LF\ fU!=:L LB FUFL LB FUEL L ~ FUEL L 8 FUEL LB FUEL 

I db 3. 10 11. 74 a.a 1620. 31 O.bB 0.68 2591.08 715.22 o.o 4861.11 2. 03 2.03 
2 1a 19. 54 30.91 o.a 1487.51 1. 26 1.26 6525.07 197.84 a.a 952a.04 a. a4 e.04 
3 114. 41 18.66 o.o 19ah.21 7. B4 7.84 10222.11 2'6.38 a.o 25162. 73 I 03. 54 103.5' 

e 11. 2a 20. 39 o.o 1834.29 3.66 3.66 10787.04 269.18 o.o 2'212.64 48.31 48. H 
632.18 16.92 o.o 213~.53 7.51 1. 51 8344. 78 223. 30 o.o 28175.82 99.16 99.16 

1100. 03 16.38 o.o 1400.91 2.61 2.61 53461.47 796. ce o.o 68084. 13 llb. b4 126. 64 
11no.0J 16.lq 0 .o 1400.91 2.61 2.61 53461.47 7Qb.08 O.il 68084. I l 12b.64 126.64 
9b4.9] I 6.34 o.o 161 J.30 5.16 5. lb 33386.44 565.]0 o.o 55820.25 118. 58 178.58 

1109.98 25.40 o.o 1046.2q 1. 78 I. 78 53840.00 1044.a4 o.o 43002.33 12.96 72.96 
9 1171.43 21.1~ o.o 1775.64 1.96 1.96 25711.38 465.30 o.o 28064.I• •3 .11 41. 17 

10 1114.50 11. 79 o.o 1335.91 1.02 1. 02 6241.11 178.02 o.o 7481 .07 5.11 5. 71 

LTD CYCLE EMISSIONS 

TEST Tl'4E IN MEASUKEU FUEL co w en HC HC HC NO NO NO 
MOnf •ODE FW=:t FLO\J USED LB/ IK LB/ IK EMISSION LBllK LB/IK EMISSION LB/I< LB/ IK EMISSION 

MIN. LB/Hq LBS. LR FUF L HOURS L RS. LB FUEL HOURS L RS. LB FUEL "OURS LRS. 

2 12.00 6 .40 I. 2B 1019. 54 b525.07 1. 305 10.91 197. 84 0.040 1.26 e.04 C.0016 
6 O. JO 48.bO 0.24 1100.03 53461.47 0.2b1 lb. 38 796. 08 0.004 7. bl llb.b4 0.0006 
1 5. JO 48.60 4. 01 1100.03 53461.4 7 4.437 16. 38 796.08 0.066 2. 61 126.64 o.o 105 
9 6.00 22.00 2. 20 1111.41 25711.JB 2.577 21. 15 465. 30 il.047 l.9b 43.17 0.0043 

10 4.00 5 .60 0. 18 1114.50 b241.17 0.418 1 I. 79 178. 02 0.012 1. 02 5.11 0.0004 

TOTAL FOR CYCLE a. 112 9.005 0.168 0.0175 

TOTAL FOR CYCLF.IL8 FUEL 1.101 0.021 0.0021 
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one: l/ZS/11 

TEST ORGANIZATION1 SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE OAT& •••••••••••••••••••••••••••••••••************·'**'*********************************************************** 
CAL ID NUMBERI Z29 ENGINE TYPE AND MODEL1 D-JZO-AZB SER UL NUMBER 1 26664 A 

RATED HORSEPOWER• 150. 

ENGINE TOTAL TIMEI Z'7. HRS 

FUEL 1 AV GAS 80/ 87 FUEL H/C RATIOI 1.840 

OPER•TIONAL OATA *************************************'*************'*************************************************** 
INLET AIR TEMPERATURE, DEGREES fl START 

ATMOSPHERIC PRESSURE: START 

84.50 FINISH 86.50 

]0.]2 FINISH 30.ll 

INLET AIR HUMIDITY, GRN H20/LB &IAI 0.01 

RELATIVE HUMIDITY! 40. 00 PE AC ENT 

SA~PLE LINEI TEMPERATURE, DEGREES Cl -0.001 FLOW RATE, LITERS/MINI 1.00 

SAMPLE LINE I RAN SPORT TIME, SEt: 1.60 

NIJHB~R OF TESTS: 9 

CDHMENIS: 

CARS. TEST 
HEATER MODE 

lllU-LOW 
IDLEllAXI 
RUN UP 
IA•E-OfF 6 
CL I MR 1 
OE SC ENI 8 
oe scrn1 ON a 
APPROACH , ... 

6 

' A 

9 
10 

lfSf 
HUOE 

I 
2 
J 
b 

' A 
A 

" 10 

Q 

lO 

EXH~US f 
GAS 
ff MP 

DEGREES 

b7J.OO 
706.00 
998.00 

1'1Z.OO 
1412.00 
1121.00 
12H.OO 
1011.00 

907. 00 

MACi.S EH I 
co 

LB/IK 
LR FUEL 

814.91 
7)6.4.\ 

1106.62 
lll1.51 
1213.51 
961.06 

IH9.22 
I 040. ZO 
658.85 

Tl HE IN 
•DUE 
HIN. 

12.00 
0.)0 
s.oo 
6.00 

"· 00 

TOTAL FOR CYCLE 

9 
10 

EXHAUST 
GAS 

PRESSURE 
PSU 

-o.oo 
-o.oo 
-0.0D 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
Ht 

LB/IK 
LB FUEL 

35.53 
20.19 
21.50 
30.15 
30.35 
15.96 
36.53 
20. J2 
11." 

HEASUREO 
FUEL FLO• 

LB/HM 

0.10 
70.)0 
10,)0 
1'1.30 
16.70 

TOTAL roR CYCLE/LB FUEL 

ENGINE MEASURED 
RPM FUEL FLOW 

-a.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 

CD co 
I DRYI 2 

PERCENT v IDAYI 
PERtENT 

b.10 ~ • .\O 
5.90 10.00 
9.60 T.60 

11.60 6.90 
11.60 
8.30 

11.20 
9. 70 
5.20 

MASS EMI 
N02 

LB/IK 
LB FUEL 

,,o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

FUEL 
USED 
LOS. 

1.62 
0.35 
5, Al 
I .Q] 
1.12 

I0.855 

6.90 
a.so 
5,80 
r.90 

10.50 

•ASS EMI 
C02 

LBllK 
LB FUFL 

1796,)8 
1961.20 
1316,51 
11s2.85 
1152.85 
1611.00 

918.38 
1484.10 
2090.JO 

co 
LB/IK 

LB FUEL 

136.H 
IZH.51 
l2H.5l 
1040.ZO 
658. 85 

LB/HR 

v 

6.40 
a.1D 

-o.oo 
70.JD 
70.JO 
]9.20 
41.10 
19.]0 
16. 70 

THC 
IDAYI 
PPMV 

5100.00 
285Z.OO 
JZ56. 00 
4984.00 
4984.00 
2391.00 
6195.00 
2968. 00 
2449.00 

MASS E•I 
NO 

LB/IK 
L 8 FUEL 

0,48 
0.86 
0.68 
1. 28 
1.28 
1.93 
o. 34 
lo JO 
1.14 

UO CYCLE 

co 
LB/IK 
HOURS 

5965. 14 
en1S.n 
8611'.15 
ZOOU.84 
llOOZ.11 

MEASURED CALCULATED 
AIR FLOW FIA 

LB/HR 

18.oo 0.07641 
102.00 O.OHZ5 
-o.oo 0.08131 

TH.OD 0.08A5b 
734.00 o. 08856 
459.00 o. 08004 
401.00 D.09196 
220.00 0.01812 
215.00 o. 07?.96 

NO NO NO 
IORYI 2 x 
PPMV IORYI IDRYI 

PPMV PPMV 

Zo\.00 -o.oo -o.oo 
42.00 -o.oo -o.oo 
J6.00 -o.oo -o.oo 
n.oo -o.oo -o.oo 
n.oo -o.oo -o.oo 

101.00 -o.oo -o.oo 
20.00 -o.oo -o.oo 
66.00 -o.oo -o.oo 
55.00 -o.oo -o.oo 

•ASS fM I 
NOX 

LB/ IK 
LB FUEL 

MASS EHi 
co 

LB/HR 

HASS EMI 
Ht 

LB/HA 

0.48 5z15. 39 l21.l1 
0.86 5965. l4 165.14 
0,68 -o.oo -o.oo 
1.28 86115. 75 2133.85 
1.2e 86715.15 21 lJ.85 
1.93 l790e.n 6Z5.44 
0.34 55863. 74 1501.56 
1.10 20075.84 392.25 
1.14 11002.11 2Q6. 78 

EMISSIONS 

co ht HC 
EMISSION LB/IK LB/IK 

LBS. LB FUEL HOURS 

1.19} 211. 39 165.14 
n.o• )0.35 Zlll.~5 
r .191 30. 35 21)).85 
2.ooe 20. JZ l9Z .25 
o. n r 11.n 296.78 

11.569 

1.066 

ALOEHYDES 
I ORYI 

18.00 
14.00 
-o.oo 
-o.oo 
21.00 
10.00 
13.00 
11.00 
12.00 

MASS EHi 
N02 

LB/HR 

o.o 
o. 0 
11.0 
o.o 
o.o 
o.o 
o.c 
o.o 
o.o 

Ht 
EMISSION 

LBS. 

0.033 
0.011 
0.111 
0.019 
0.020 

0.280 

0.026 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
W2 

LB/HR 

11496.H 
15885. TJ 

-o.oo 
81045.19 
8100.19 
63151.Zl 
38561.58 
28641.07 
14907 .'II 

NO 
LB/ IK 

L 8 FUEL 

0.86 
1.28 
1.28 
1. )0 
l.llt 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
NO 

LB/HR 

MASS EHi 
NOX 

LB/HA 

J,07 J.07 
6. 91 b.91 

-o.oo -o.oo 
89. 64 8'1.64 
89. 64 89.6<\ 
15.11 1~." 
13.'IO 13.'IO 
25.02 H.02 
19.12 19.12 

NO NO 
LB/ IK EMISSION 
HOURS LBS. 

6.q7 o.oo 14 
89.64 0.0004 
89.6.\ o. 0014 
zs.02 0.0025 
19.IZ 0.0011 

0.0131 

0.0012 
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DATE: 7130171 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCONING 

ENGINE OATA ••••••••••••••••••••••••••••••••••••••••••••~*'''''''''''''''''''''''''''''''''*'''''''''''''''''''''''''''' 

CAL ID NUMBER• 230 ENGINE TYPE ANO NOOELI 0-320-AZB SERIAL NUMBERI 21>1>6~ B 

RATEO HORSEPOWER: 150. 

ENGINE TOTAL TIME: 257. HRS 

FUEL: AV GAS 80/ 87 FUEL H/C RATIO: 1. 840 

OPERATIONAL DATA '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''**'''''''''''' 
INLET AIR 7ENPERATURE, DEGREES fl START 84.50 FINISH 

ATKOSPHERIC PRESSURE• START 30.32 FINISH 30.32 

INLET AIR HUKIOITY, GRN H20/LB AIAI 0.01 

RElAT IVE HUKIOITY: 42.00 PERCENT 

SAKPLE LINE: TEKPERATURE, CEGREES C: -0.00, FLOW RATE, LITERS/NIN: 1.00 

SAMPLE LINE TRANSPORT T lllE, Ht: 1.1>0 

I NUMRER OF TESTS: 9 

I COMMENTS: 

CARS. TEST ENGINE KEASUREO MEASURED CALCULATED 
HEATER MOOE RPM FUEL FLOW AIR FLOW F/A 

LB/HR LB/HR 

IDLE-LOW -a.a 1a.60 141.00 a. 01113 
IDLE/TAXI -a.a B. Io 101>.00 o. 07244 
RUN UP -o.o 30.90 33B.OO 0.08111 
TAKE-OFF 6 -a.a 69. 30 1>76.00 o.oq1 n 
CLIMB 7 -o.o 69. 30 1>76.00 o.oq111 
DESCENT B -o.o 4a.10 476.0a o. 01811 
OE SCENT ON B -a.a 41.10 403.00 0.09016 
APPROACH 9 -o.u 21.10 238.00 O. C7899 
TUI 10 -o.o 5;i.o n.oo o.u1100 

TFS T EXHAUST EXHAUST co co THC NO NO NO ALaEHYOES SMOKE PAR Tl CULA JES 
MOOE GAS GAS I ORYI 2 IORYI IORYI 2 x I ORYI 

TF.HP PRFSSURE PERCENT v IDRYI PP'4V PPHV I ORYI I aRYI 
DEGREES F PSIA PERCENT v PPHV PPMV 

617.00 -o.oo 4.20 11.00 3841.00 34.00 -c.oo -o.oo 16.00 -o.oo -o.oo 
751.00 -o.oo 4. JO 10.90 21>19.00 57.00 -o.oo -o.oo 12.00 -o.oo -o.oo 
953.00 -o.oo 10.1>0 1. 80 3841.00 u.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

9853 
b 1412.00 -o.oo 11.l>O ~.10 131>19.00 42.00 -o.oo -o.oo ]4.00 -o.oo -o.oo 
1 1412.00 -o.oo 11.1>0 6.70 1)619.00 42.00 -o.oo -o.oo H.no -o.oo -o.oo 
B lll>B.00 -o.oo 1.80 B.90 2444.00 104.00 -o.oo -o.oo 10.00 -o.oo -o.oo 
B 1222.00 -o.oo ll.90 5.70 62B6.0D 22.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
9 1054.00 -o.ao 8.90 1.90 3317.ao 65.ao -a.oa -o.oo B.oo -o.oo -a.co 

10 795.ao -a.aa 4.JO 11.aa 2561.0a 57.aa -c.aa -a.aa ta.oa -o.aa -a.aa 

TEST HASS EHi MASS fHI HASS EHi KASS EKI HASS EMI MA~S f~ I HASS EHi HASS EHi MASS EMI HASS EMI HASS E~I MASS EHi 
HOOE co Ht N02 C02 NO NOJ en HC N02 C02 NO NOX 

LR/ IK LBllK LB/IK LB/IK LA/ IK LB/ IK LBIHR LB/HR LB/HR LA/HR LB/HR LB/~R 

LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL 

544 •• , 2B.52 a.a 22•a. 53 0.12 o. 72 5171.JZ l02.2B a.a 23H9.b2 1.61 1.61 
59B. bl 19.10 o.a 2191.28 1. l'I 1.11 484'.75 154.14 o.o 17668.36 9.66 Q.6b 

1140.03 23.bb o.o 1318.Qq a. 76 a.1, 35227.02 131.aJ o.o 4a72B.Ql 13. 4 7 23.47 
11q1.B9 B0.14 o.o l0Bl.6b 0.11 0.11 82557.56 5553.92 o.o 7495B. 75 4Q.12 49.12 
1191. 69 Ba.14 o.o IOH.66 a.11 a.11 B25QJ.56 5553.92 a.o J4Q58. 75 4Q. 12 4q.12 
929.97 16.69 o.o 1667.26 2.04 2.04 312Ql.QO 669. 22 o.o 66B57.l9 81.67 81.67 

" 1355. H 37.82 o.a 91to.qi; a. 38 0.39 55101. qz 1554. 59 a.o 38613.11 15.6a 15.60 
q I 055. 6B 22.53 a.a 1453. 11 1.21 1.21 22214.91 475.46 o.o la613.11 26. 72 26. 72 

1a 558. 4) 19.05 o.o 224'. 56 1.u 1.22 3121.21 I 06.67 o.o 12569.55 6. Bl 6.BI 

LTO CYCLE EMISSIONS 

TESl TIME IN MEASURED FUF.L co co co Ht HC Ht NO NO NO 
MOOE HOOE FUFL FLOW usrn LB/IK LAllK E~ISS ION LB/IK L8/IK E~ISSION LRll< LBllK EMISSION 

~I~. LB/HR LRS. LS ~UH HOUR~ LBS. LR fUfl HOURS LBS. LB FUEL HOURS LAS. 

I 12.00 8 .10 1.62 SQd .bl 484~. 75 c.q1a IQ.10 154.14 0.031 1.19 9.66 0.0019 
6 0.30 6q. 30 0.35 llQl,89 925q1,s6 0.411 d0.14 5551.Q2 o.aa 0.11 4q.12 0.0002 
1 5.ao bQ. 3a s. 75 llQl.89 R25QJ.56 6.B5b 80.14 5553.92 0.461 a.11 49.12 a.aa41 

I q 6.ao 21.1a 2. 11 1as5.6B 22214. Ol 2.22, 22. 53 475.46 0.048 1.2, 26.12 a.aa21 

·~ 
4.0a 5.~o a.JB 558.'3 3127 .l I 0.210 19.05 1a6.6J a.ao1 1.22 6.81 0.0005 

ror •L FOR CYCL~ 10.204 1a.6 75 0 .514 a. 0094 

TOTAL FOR CYCLE/LB FUEL 1.a46 0.056 o.ooa9 
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DATE: lll0/11 

TEST ORGANllATIONI SCOTT/GEN AVIATION 

F.NGINf SUPPLIER• LYCONING 

ENGl~E OITA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUN8ER: 231 ENGINE TVPE AND NDDELI 0-320-A28 SERIAL NUNBERI 

RATED HDRSEPOWEAI UO. 

ENGINE TOTAL Tl"E: 258. HAS 

FUEL: AV GAS 80/87 FUEL H/C RATIOI 

OPERA f I ONAL OAT A ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 85. 50 f !NISH 84.00 

ATHDSPH~RIC PRESSURE• STlRT JC. 32 f INISH 10.20 

INLET AIR HUMIDITY, GRN H20/L8 AIR: 0.01 

41. 00 PERr.ENT 

Sa.PLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/KIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC I 1.60 

NUMBER OF IESTS: 9 

COHHENTSI 

CARS. TEST 
HEATER HOOE 

IDLE-LOW 
IDLE/TUI 
AUN UP 
UH-OFF 6 
CLIMB 1 
DE SC ENT 8 
DESCENT ON R 
lPPROACtt 
TUI 

TF. SI 
HOOE 

I 
2 
l 
6 
1 
R 
8 .. 

10 

101 
MOOE 

q 

10 

rEsr 
~OOt 

b 

1 
q 

I~ 

IOTAL 

TUT AL 

E IHAUS T 
GAS 
TF.HP 

DEGREES 

58).00 
706. 00 

1076.00 
I 190.00 
l]Q0.00 
lH5.00 
1211.00 
lOOQ.00 
785.00 

~ASS EHi 
en 

L8/ lK 
LB FUEL 

421.23 
••0.05 

1187.SI 
1215. 85 
1215. 85 
959. 58 

IH4.U 
1026. 46 

5Q3.69 

TIME IN 
~O!IE 
HIN. 

12.00 
o. 30 
s.oo 
6.00 
•• oo 

FOR CYCLE 

FOM CYCLHLB 

9 
LO 

ElHAUST 
GAS 

PRES SURF 
PSU 

-o.oo 
-o.oo 
-o .oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
Ht 

L8/ lK 
LB FUEL 

18.91 
19.21 
25.69 
H.32 
45.12 
17.18 
41.16 
21.Bl 
l 8. 72 

MEASURED 
FUEL FlOW 

LB/HR 

1. 20 
6•· 10 
69.30 
19 .10 
B.10 

FUfL 

ENGINE MEASURED 
RPM FUEL FLOW 

LB/HR 

-o.o 5.60 
-o.o 1.20 
-o.o 30.90 
-o.o 69.30 
-o.o 69.30 
-o.o .... 10 
-o.o 40.10 
-o.o 19.30 
-o.o 8.10 

co co THC 
IOAYI 2 IOAYI 

PERCENT V IORY I PPMV 
PEQCENT V 

l.10 11.20 4QT6.00 
l.70 11.10 2532.00 

10.40 6.90 392B.00 
ll .40 6.BO 7420.00 
11. 40 6.BO 7420.00 
8.10 8.10 2532.00 

11.00 s.10 6897.00 
'.10 8.10 1210.00 
4.60 10.Bo 2512.00 

HASS C•I HASS EHi HASS EH I 
N02 C02 NO 

LB/IK LB/ IK L8/ IK 
LB FUEL LB FUEL LB FUEL 

o.o 2402. 52 O.OJ 
o.o 2351.57 1.24 
a.o 1231.92 0.96 
o.o lll9.s2 o. 51 
o.o 1119. 52 o.51 
o.o 1619.&0 1.11 
o.o QH.11 o. 34 
o.o 1501.57 l.J6 
~.o 2190.0B 1.12 

LTD CYCLE 

FUEL co co 
USED lB/IK LB/ IK 
LBS. LB FUEL HOURS 

1.44 l90.05 3HH.J8 
o. 15 121~.85 A4256.44 
s. 15 1215.85 Bl258.44 
1.•3 1026.46 19810.62 
o.5• 591.69 4BOB.85 

10.011 

HCA SURED CALCULATEO 
AIR' FLOW Fil 

LB/HR 

75.00 o.06745 
91.00 o. 0695 l 

331. 00 0.0820 
TH.DO 0.08BH 
na.oo o.OBBH 
lB l .00 o. 07B75 
39Z.OO 0.09092 
221.00 o. 07930 
106.00 0.01152 

NO NO NO 
IORYI 2 I 
PPHV IDRYI IDRYI 

PPMV PPMV 

n.oo -o.oo -o.oo 
57.00 -o.oo -o.oo 
51.00 -o.oo -o.oo 
29.oo -o.oo -o.oo 
29.00 -o.oo -o.oo 
8B.oo -o.oo -o.oo 
20.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
53.00 -o.oo -o.oo 

HASS FM I HASS EHi HASS EHi 
NOX co Ht 

LB/IK LS/HR LB/HR 
LB FUEL 

0.83 231C.06 21 7 .BB 
1.2• 3528. JB llB.29 
O.Q6 ]6694.17 793. 7• 
0.51 8l2Sf.44 3140.91 
o. 51 84258.44 1140.93 
1.11 19438. 70 706. 07 
0.3l 54314.82 16~0.36 
l .Jb 19810.62 •2 l. 24 
1.12 480B. B5 151.60 

E"ISSIONS 

co Ht Ht 
EMISSION LB/IK LB/IK 

LBS. LH FUF.L HOURS 

C.fOb l•. 21 IJB.29 
0.411 45. 32 3140.93 
6.QqJ 45. 32 1140.93 
1.981 21.e1 •21.24 
0.122 18.12 151.60 

I0.4H 

I .Oll 

ALOCHYOES SHOIE PAR Tl CULl TES 
IOAYI 

15.00 -o.oo -o.oo 
... oo -o.oo -o.oo 

-o.oo -o.oo -o.oo 
21.00 -o.oo -o.oo 
21.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
6.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 

HASS EHi HASS E•I HASS FHI HASS EH I 
ND2 C02 NO NOi 

LB/HR LB/HR LB/HR LR/HR 

o.o 13454,10 4.65 •. u 
o.o l69ll .Z7 a.~1 8.91 
o.o 38251.11 29 • .,6 2Q.56 
o.o 78968.81 n.21 35.21 
o.o 78968.81 H.21 35.21 
o.o 66557.19 10. 38 70.18 
o.o 3141B.64 ll.13 11.n 
o.o 28Q80. 25 26.18 26. l B 
o.o I 77l9.6l ... 10 9.10 

Ht NO NO NO 
EMISSION L8/IK L8/IK EMISSIUN 

LBS. LB FUEL HOURS LBS. 

0.028 1. 24 8 .91 o. 001 B 
0.016 0.51 35.21 o. 0002 
0.261 0.51 35.21 0.0029 
Q.042 l o36 26 .18 o.on26 
0.010 1.12 ... 10 0.0006 

0.356 0.0081 

0.036 o.ouo8 
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DATE• 8111111 

TEST ORGAN I UTION I SCOTT/GEN AVIATION 

ENGINE SUPPLIER! LYCOMING 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TYPE AND MODEL: 0-)20-BlB SEA Ill NUMBER I 

UTED HORSEPOWER: 160. 

ENGINE TOTAL TIME: 563. HAS 

FUEL• AV GAS 100/130 FUEL H/C RATIO• 1.840 

OPEAAJIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••eeeeeeeeeeeeeeeeeeeeeeeeeeeet•••••••••••• 
INLET AIR TEMPERATURE, DEGREES F: START 84.00 FINISH 11.00 

ATMOSPHERIC PRESSURE: START 2Q.BO FINISH lQ.80 

INLET AIR HUMIDITY, GAN H20/L8 A IA: 0.02 

RELATIVE HUMIDITY: 78.00 PERCENT 

SAMPLE LINE: TEMPERATURE, OE GAE ES c: -o. oo, FLOW RATE, LI TEAS/Ml N: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTS: II 

COMMENTS• 

CAA8. TESI ENGINE MEASURED MF.A SURED CALCULATED 
HEATER MODE RPM FUEL FLOW A IA FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 15.20 176.00 o.a22n 
IDLE/TAXI 2 -a.o 1q.qo 24 7 .aa a.0235R 
RUN UP 3 -a.a JZ.80 41q.ao o. 01164 
RUN UP-LEAN 4 -o.a 16.4a 246. aa a.aHaz 
RUN UP-RICH 5 -o.o 1a.50 411.aa o.a2106 
TAKE-OFF 6 -o.o 50.40 541.00 o. a6197 
Cl IMR 1 -a.a 45.1a 548.0C o.a6581 
DESCENT 8 -a.o 42.20 502.00 0.06H2 
DESCENT ON 8 -o.o 42.20 02.00 o. a6675 
APPROACH q -o.a 16.3a }85.aa a.a52)4 
TAXI 1a -o.a 17.6a 2n.oa a.a2136 

TEST E>HAUST EXHAUST co co THC NO ND NO ALOEHYOES S~OKE PARTICULATES 
MOOE GAS GAS l DRYI 2 IORYI (ORY I 2 x l ORYI 

TEMP PRESSURE PERCENT v lORYI PPMV PPMV lDRYI IDRYI 
OF.GREES F PSIA PEP.CENT V PPMV PPMV 

I 168.00 -o.oo I. 1a 2.6a 4168.aa a.a -a.aa -a.aa 5.aa -a.ao -a.aa 
2 1q1.aa -a.aa 1. 1a 1.10 1n4.aa a.a -a.aa -a.aa 4.aa -a.aa -a.aa 
l 426.aO -a.aa a.5a 6.2a q62.aa a.a -a.ao -a.aa -a.aa -a.aa -a.aa 
4 426.aa -a.aa a.10 5.00 321.00 o.o -o.oo -o.oo -a.aa -o.oa -o.ao 
5 415.aa -o.aa a.60 5.00 1817.00 o.a -o.oo -o.oo -a.oo -o.oo -o.oa 
6 830.0a -o.oo 1.60 5. 30 32a6.00 o.o -o.oo -o.oo -o.oo -o.oa -o.oo 
1 7'0. 00 -o.oa 6.20 1. 10 2992.00 o.o -'l.00 -o.oo 6.00 -o.oa -o.oo 
8 6q5.00 -o.oo 6.20 1. 50 2q3q.oo o.o -o.ao -o.ao B.oo -o.oo -o.oo 
8 5q4. 00 -o.oo B.qo 4.90 4061.00 o.o -c.oo -o.oo 10.00 -o.oa -o.oo 
q 516.0a -o.oo 6.5a 4. lo 3206. oa o.a -o.oo -o.oo 6.00 -a.oo -o.oo 

10 269.00 -o.oo 0.90 l.40 22qB.oo o.o -o.oo -o.oo 4.0a -o.aa -a.aa 

TFS T MASS EMI HASS EHi MASS EM I MASS EMI MASS EM I NASS EMI MASS EHi MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI 
MOOE co HC ND2 C02 NO NOX co HC ND2 C02 ND NOX 

LB/ IK LBllK LRllK LBllK LB/ IK LB/IK LB/HR LB/HR LB/HR LB/HR l B/~R LB/HR 
L~ FUEL l B FUEi. LD FUEL LB FUEL LB FUEL LB FUEL 

728. 12 102.H o.o 1149.11 a.o o.o 11061.43 1554.a7 a.o 26595. 58 a.o o.o 
6B 7. 93 44.59 o.o 1q11.01 o.a o.o I 36B9. 1l B87. 35 o.a 39223.42 o.a a.o 
14P.63 16.3B o.o 2B95.7B o.o o.o 4B75.a5 531.19 o.a 949Bl.56 c.a a.o 
39. )6 7 .24 o.o 3092. 54 a. o a.a 645.58 118. 69 o.o 5a1t 7.61 a.o o.o 

2a9. 65 36.16 o.a 2145.a8 o.a o.a 6394.36 1109.04 o. 0 83724.88 o.a o.o 
1161. 35 2B.06 o.o 1212. 52 o.a o.a 5B5J2. 20 1414.13 a. o 64135.02 o.o o.o 

BB2.12 24.38 a.a 1121.34 c.o o.a 4a313.06 1114.19 o.o 78665.25 o.o o.o 
Rq5. a7 24. JO o.o 1101.21 o.a a.a HHl.74 1025.46 a.o 11791.BI o.o a.o 

B l2b5.66 11.aB o.o 1094.87 o.a a.a 53410.84 1395.7B o.o 462al.l8 o. 0 o.a 
q I 18a.B3 )).)6 n.o 12.n. 19 a.o o.a 42864. 07 1210.84 o.o 44554.00 o.a o.o 

10 401. )q 5d. 1a o.o 2182.54 a.o o.o 1064.44 laH.07 o.a 41q12.66 c.a a.o 

LTD CYCLE EMISSIO~S 

JEST TIME IN MEASURED FUFL co cu co ~c HC HC NO ~o ND 
MOOE MOOE FUEL FLOW USED LB/I K LA/ IK EMISSION LBllK LB/IK EMISSION LBll~ LA/ lit EMISSION 

~IN. LB/HR L~S. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL ttouqs LBS. 

12.aa 19.90 3.qB 6B7.q] 136B9.11 2. nB 44.59 8B7.15 0.111 u.o o.a a.a 
6 0.10 50.4a 0.25 1161.35 5,532. 2a a.291 ze.06 1414.13 a.oa1 a.a o.o o.o 
1 5.ao 45.70 1.1q BB2.12 4031).06 J. }46 24.3B 1114.19 o.a92 o. 0 a.a a.o 
q 6.0a 16. 30 J.63 llBO. B3 42864.07 4.2B6 33.36 121a.84 0.121 o.o o.o a.o 

1a 4.ao 17.60 1.18 4a1.19 7a64.44 0.473 5B. 70 1033.07 ~.069 o.o a.a o.o 

TOTAL FOR CYCLE 12.834 11.136 0.467 a.o 

TOTAL FDR CYCLE/LB FUEL 0.86R 0.036 a.o 
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outs 8111/ll 

TEST DRGINIZ&TION1 SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

C&l ID NUMBElll JU ENGINE TYPE &ND MODEL• O-Jl0-838 SEA Ill NUllBERI 

RATED HORSEPOWER• 160. 

ENGINE TOT ll TIMEI 563. HRS 

FUEL• &V G&S 100/IJO FUEL H/C RATIO• 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET &IA TEMPERATURE, DEGREES Fl SURT 

&TllOSPHERIC PRESSURE• START 

16.50 FINISH 12.00 

29.80 FINISH 29.80 

INLET llR ltllflOITYt GRN H20/LB llRI 0.02 

RELATIVE HUlllOITYI 94.00 PERCENT 

SAMPLE LINE• TEMPERATURE, CEGREES Cl -0.00, FLOW RITE, LITERS/MINI 1.00 

S&llPLE LINE TRINSPORJ TINE, SECI 1.60 

NUMBER OF TESTSI 11 

COMMENTS• 

CARB. TEST ENGINE MEASURED If fl SURED CALCULATED 
HEI TER HOOE RPM FUEL FLOW llR FLOW Fii 

LB/HR LB/HR 

IDLE-LOW I -o.o 16.40 191.00 o. 04612 
IDLE/JUI 2 -o.o 19.90 261.00 o. 05921 
llUN UP J -o.o 12.80 31n.oo 0.01631 
A.UN UP-lEAN 4 -o.o u.20 112.00 0.01351 
AUN UP-RICH 5 -o.o JI .60 )56.00 o.on25 
TIKE--OFF 6 -o.o 50.40 54'.00 o. 08588 
CLIMB 1 -o.o 45.10 52'.00 o. 08216 
DE SCENT 8 -o.o 44.50 5l5.00 o. 08018 
DESCENT ON 8 -o.o H.40 444.00 0.09169 
APPROACH 9 -o.o J6.l0 41'.00 o. 08218 
TUI 10 -o.o 18.BO 250.00 o. 02565 

TEST EXHAUST EXHAUST co co THC NO NO NO 
MODE GIS GAS IORYI 2 IDRYI IDRYI 2 x 

TEHP PRESSURE PERCENJ IORYI PPMV PPllV IOAYI I DAYI 
DEGREES PSU PERCENT PPMV PPMV 

I )81.00 -o.oo 2.60 6.40 10]68.00 o.o -o.oo -o.oo 
2 549.00 -o.oo 1.50 9.00 1615.00 o.o -0.DO -o.oo 
3 86].00 -o.oo B.60 1.so 3150.00 o.o -o.oo -o.oo 
4 942.00 -o.oo d.20 1.10 3190.00 o.o -o.oo -o.oo 
5 BU.OD -o.oo B.20 1.20 1562.00 o.o -o.oo -o.oo 
6 1111.00 -o.oo 10.10 7.40 3122.00 o.o -o.oo -o.oo 
7 1289.00 -o.oo 9.00 8.60 3296.DO o.o -o.oo -o.oo 
B ll00.00 -o.oo 7.60 9.50 JZ96.00 o.o -o.oo -o.oo 
B 1121.00 -o.oo 12.50 6. 70 4466.00 o.o -o.oo -o.oo 
q 1081.00 -o.oo q.10 8.40 ]084.00 o.o -o.oo -o.oo 

10 S4Q.OO -o.oo 2.80 2.10 JOB4.00 o.o -o.oo -o.oo 

TEST MASS EHi MISS EH I M4SS FMI MASS EHi MASS EHi MISS EMI MISS EMI HISS EMI 
MODE CD Ht N02 CDZ NO NOi co HC 

LB/IK LB/ll LB/IK LB/IK LB/lK LB/IK LB/HR LB/HR 
L8 FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

52). )4 119. 52 o.o 2024.07 o.o o.o B582.69 1960.16 
549. 77 12.52 o.o 2221.22 o.o o.o 10940.)4 647 .17 

1057.14 2l.5B o.o 1448.54 o.o o.o )4614.02 113. 56 
4 1041.22 23. JJ o.o 1464. 82 o.o o.o 15917.69 )54.65 
5 1051. )q 26.16 o.o 1450 .. ~l o.o o.o H22J.94 826.56 

1170. 22 ZJ.ll o.o 1271.61 o.o o.o 58978.99 11 H.99 
l 1014.08 21.ZJ o.o 1522.54 o.o o.o 46]4J.61 972.0l 
8 B80.90 21.88 o.o 1no.12 o.o o.o 39200. IB 97).66 
B 1285. 16 26.JO o.o 1082.50 o.o o.o 557B4.61 1141.48 
q 1012. ll 20.04 o.o 14Ql.25 o.o o.o JHH.54 727.15 

10 I 045. qo 65.98 o.o 1149.89 o.o o.o 19662.95 1240. 17 

LTD CYCLE EMISSIONS 

TESI TIME IN MEISUAEO FUEL co co co HC HC 
MOOE HOOE FUEL FLOW USED LB/ lK LB/ lK EMISSION LB/IK LB/IK 

MIN. LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOU PS 

2 iz.oo 19.90 J.98 5<\9.17 10940.H 2. IBB 32.52 64 7. 17 
~ O.lO 50.40 D.25 1110.zz 5897e.q9 0.295 21.11 llH.99 
1 5.00 45.70 J.79 1014.0B 4614'.61 3.841 21.21 972.0l 
q 6.00 J6. JO J.6] 1032.JJ JHH.54 J. 747 20.04 727.JS 

10 4.00 IB.80 1.26 1045.90 19662.Q5 I. 117 65.98 1240.37 

TOT AL FDA CVCLF. ll.915 11. ]94 

fOTlL FOR t.CLE/LS FUEL 0.882 

ILOEHYOES SMOKE PARTICULATES 
I DRYI 

5.00 -o.oo -0.0D 
4.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

6.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 

17 .oo -o.oo -o.oo 
8.oo -o.oo -o.oo 
5.00 -o.oo -o.oo 

MISS EMI MISS EMI MISS EMI. MASS EMI 
NOl C02 NO NOX 

LB/HA LB/HA l8/HQ LB/HA 

o.o )1194.67 c.o o.o 
o.o 44202.19 o.o o.o 
o.o 47512.19 o. 0 o.o 
o.o 22265.24 o.o o.o 
o.o 45816.15 o.o o.o 
o.o 64089.00 c.o o.o 
o.o 69~79.91t o.o o.o 
o.o 76990. JI o.o o.o 
o.o 46980.50 o.o o.o 
o.o 541SO.ll o.o o.o 
o.o 25171.96 o.o o.o 

HC NO NO NO 
EMISSION LB/IK LB/ lK EMISSION 

LBS. LB FUEL HOURS LBS. 

0.129 o.o o.o o.o 
0.006 o.o o.o o.o 
0.081 o.o o.o o.o 
o.on o.o o.o o.o 
0.08l o.o o.o o.o 

0.112 o.o 

0.029 o.o 
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DATE• 8111111 

TEST DRGANI ZlT ION: SCOTT/GEN AVIATION 

ENGi NE SUPPL! ER: LYCOMING 

ENGINE DATA •••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••• 

CAL ID NUMBER• ]86 ENGINE TYPE AND llODELI 0-120-BlB SERIAL NUMllERI 

RATED HORSEPOWER: 160. 

ENGINE TOTAL TIMEI 563. HAS 

FUEL: AV GAS 100/ I 30 FUEL h/C RATIO: 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F 1 START 66.00 FINISH 68.00 

AT~OSPHERIC PRESSURE: START 29.97 FINISH 29.97 

INLET AIR HUMIDITY, GAN H20/L8 AIR: o. 01 

RELATIVE HUMIDITY: 51. 00 PERCENT 

SAMPLE LI NE1 TEMPERATURE, CEGREES c: -o .. oo, FLOW RATE, LUERS/MINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEC 1 1.60 

I NUMBER OF TESTS: 11 

I COMMENTS: 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o 14.10 149.00 o. 01271 
IDLE/TAXI -o.o 19.90 222. 00 0.08455 
RUN UP -o.o 38.10 449.00 0.07494 
RUN UP-LEAN -o.o 21.10 241.00 o. 07390 
RUN UP-RICH -o.o 38.70 453.00 o. 07297 
TAKE-OFF 6 -o.o n.80 905.00 o. 07411 
CLIMB 1 -o.o 59.80 110. 00 0.07345 
DESCENT 8 -o.o 55.10 691. 00 0.07496 
DESCENT ON 8 -o.o 56.30 580 .oo 0.08864 
APPROACH 9 -o.o 43.40 500.00 0.08120 
TAXI 10 -o.o 19.90 246.00 0.01061 

TEST EXHAUST FXHAUST co co THC NO NO NO ALDEHYOES SMOKE PARTICULATES 
MODE GAS GAS IDRTJ 2 CORVI I DRY l 2 x CORY) 

TEMP PRESSUME PERCENT v CORTI PPMV PPMV IDRYl CORY) 
DEGREES PSIA PERCENT PPMV PPMV 

I 336.00 -o.oo 1. 50 6.90 12244.00 18.00 -o.oo -o.oo 1.00 -o.oo -o.oo 

9893 
2 521.00 -o.oo 9, 70 a.OD 5424.00 4B.OO -o.oo -o.oo 1.00 -o.oo -o.oo 
3 BO I. 00 -o.oo 1.90 B.oo 2792. 00 I H.OO -o.oo -o.oo -o.oo -o.oo -o.oo 
4 852. 00 -o.oo 7 .60 a.10 2631.00 101.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 BOT.OD -o.oo 7 .50 8.oo 257B.OO 106.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1278.00 -o.oo 6.50 9.10 3007.00 411.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 1300.00 -o.oo 5.20 l0.60 257B.OO Cil,.4.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
B 127A.OO -o.oo 5.BO 10.10 2631.00 737.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
B 1076.00 -o.oo 11.90 6. 70 3914.00 115. 00 -o.oo -o.oo ].00 -o.oo -o.oo 
9 1076.00 -o.oo B.80 a.so 2631.00 296.00 -o.oo -o.oo 2.00 -o.oo -o.oo 

10 482. 00 -o.oo ~.90 9.)0 3431.00 100.00 -c.oo -o.oo 3.00 -o.oo -o.oo 

TES r MAS~ EMI HASS EHi MASS EHi MASS EHi llASS EM I MASS EHi MASS EMI MASS EM I MASS EMI MASS F.MI MASS EMI. MASS EMI 
MOnE co HC N02 C02 NO NOX co HC N02 C02 NO NOX 

LR/ IK LB/I K LR/IK LBllK LBllK LB/IK LB/HK LB/HR LB/HR LB/HR LB/HR LB/HR 
LB FUEL LA FUEL LB FUEL La FUEL LB FUEL Lq FUEL 

l Q6q.75 90.67 o.o 1401.80 o. 38 0.38 1361).47 127B.46 o.o lql6S.35 5.3q S.39 
2 1074. 22 34.40 o.o 1392.03 O.BT O.HT 21316. 88 684.60 o.o 21101.35 11. 38 11. 3B 
3 qett.44 19.97 o.o 1569. 54 2.BI 2. RI 3Bl 75. 32 112.11 o.o 6014L.27 108. 74 108.14 

q61. BJ 19.07 o.o 1610.61 2.10 2.10 20294.60 402. 38 a. o 31985.21 44.30 44. 30 
961.54 1a.q3 o.o 1611.S2 2.23 2.23 31211.61 732.56 o.o 62365. 63 B6.19 B6.39 

6 e15.5q 21.61 o.o 18)].49 8.41 8.47 60190. 32 1594. 75 o.o 135311.4' 625.14 625.14 
7 654.21 18.5B o.o 2095. H 19.51 L9.51 39121.ql 1110. B2 o. 0 125302.Bl 1166.57 1166.57 
B 116.0B 18.60 o.o I q98. 08 14.95 14.95 394H.23 1025.07 o.o 110093.B8 823. 52 823. 52 
8 1265. 4B 24.20 o.o 1119.49 3.06 3.06 11246. 38 1162.67 o.o 63027.39 112.10 172.10 
q 1012.24 11.)] o.o 1536.24 5.59 5.5q 43931.20 752. 24 o.o 66672. 56 242. 12 242. 72 

ID 116.81 25.92 o.o IB82.57 2.16 2.16 1545B.83 515. 76 o.o 31463.ll 43.04 43.04 

I LTD CYCLE EM I SS 111NS 

TEST TIMF. IN MEASURED FUEL co co co HC HC Ht NO NO NO 

I MODE MUDF FUEL FLOH USED LB/ IK LB/IK EMISSION LB/IK LBllK EM I SS ION LBll< LBllK EMISSION 
MIN. LB/HR L RS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUFL HOU~S LBS. 

12.00 19.90 1.qe 1014.22 21376.BB 4.215 34.40 6B4.60 0.137 o. B 7 11.38 0.0035 
6 0.30 n .Bo O.H 815.59 60190.32 O.JOI 21.61 1594. 75 O.OOB 8.41 625.14 0.0031 
1 5.00 59.BO "· Q6 654.21 39121.ql 3.241 IB.58 1110.82 Q.092 19.51 1166.51 o.oq6B 
9 6.00 43.40 4.)4 1012.24 43931.20 4.393 17.33 752.24 0.075 5.59 247.. 72 0.0243 

10 4.00 1q,90 I. l3 176.83 15'5B.Bl 1.036 25.92 515. 76 0.035 2.16 4).0.\ 0.0029 

TOTAL FOR CYCLE 14.9B6 11.252 0.347 0.1306 

TOTAL FOR CYCLE/LA FUEL O.BB4 o. 023 O.OOBT 
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DATE• 8111111 

TEST OAGANIUTIDNI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• L YCOlllNG 

ENGINE DATA ••••••••••••••••••••••••••••••••••••**'*'''''''*''''**''**'***'''***'***'*'''''''''''**'***''''''''**''*'*** 
CAL ID NUllBtA1 J81 ENGINE TYPE ANO MODEL I o-uo-ue SEA UL NUllBERI L-OU.-J9 

RATED HOASEPOllEAI 160, 

ENGi NE TOTAL TlllE1 OJ, HAS 

FUEL• AV GAS 100/IJO FUEL H/C AATIOI t.MO 

OPERATIONAL DATA *******''*******'**••••••••••••••••••••••eeeeeeee11•eee1eeeeeeeeeeteteeee11eeeeeeeeeeeeeeeeeeeeeeeeeeee 

INLET AIA TEllPEAATUAE, OtGAEES Fl START 10.0D FINISH 12.DD 

ATMOSPHERIC PRESSURE• START 29.97 FINISH 29.91 

INLET AIR HUMIDITY, GAN H20/LB URI D.Ol 

RELATIVE HUlllDITYI 44.DO PERCENT 

SAMPLE LINE• TEllPEUTUAE, DEGREES Cl -D.DO, FLOll AATEo L ITEAS/111 NI 1.DD 

SAllPLE LINE TRANSPORT TlllE, SEC• t .60 

NUMBER OF TESTS: 11 

COllllENTSI 

CAAB. HSI ENGINE llEASURED II EA SURED CALCULATED 
HEAT EA llODE APM FUEL FLOll UA FlOll FIA 

LB/HA LB/HR 

IDLE-LOii -D.D 10.5D &DI.DD D.OB209 
IDLE/TUI -o.o u.20 164.00 0.08546 
RUN UP -D.O 21. ID Zl.50 0.01892 
RUN UP-LEAN 4 -o.o IB.BO 210.00 D.D78J4 
RUN UP-RICH 5 -o.D 19.90 221.00 0.01854 
UKE-DFF 6 -o.o 19.10 9'8.00 o. 081B4 
CLIMB 1 -o.o 6B.OO 914.00 O. 0680T 
OE SCENT B -o.o 51.60 65B.OO 0.01579 
DE SCENT ON 8 -o.o 53.90 566,00 o. 08193 
APPROACH 9 -o.o JS.20 40B,OO o.oBoeo 
TUI 10 -o.o 16.40 182. 00 o. 01945 

TEST EXHAUST EXHAUST co CD THC NO NO NO ALDEHYDES SMOKE PARTICULATES 
MODE GAS GAS CORYI 2 CDAYI CDAYI 2 x IDAYI 

TEMP PRESSURF PERCENT V IDAYI PPllV PPMV IDRYI IDRYI 
DEGREES PSU PEA CENT v PPMV PPMV 

404.00 -o.oo 10.00 S.9D 16415.0D 19.00 -o.oo -o.oo 10.00 -o.oo -o.oo 
49).00 -o.oo 10.so 7.30 5150.DD 29.DD -D.DD -D.DD 7.DD -D.OD -D.OD 
861. no -n.oo 9.20 1 .50 2919.00 89.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

4 908. 00 -o.oo 9.00 1.60 2166.00 10.DO -D.00 -D.00 -0.DO -a.DO -o.oo 
5 88~.oo -o.oo 9,00 1.60 JZ00.00 69.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

1261.00 -o.oo 1.40 9.10 10b8.00 529.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
IJ19.00 -o.oo 1.10 13.10 2658,00 2846.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
1261.00 -o.oo 5.10 ID.60 2658.00 124.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
1121.00 -o.oo 11. 50 1.00 HO.DD 141.0D -D.DD -D.OD 4.00 -o.oo -D.OD 

9 1087.00 -o.oo s.~o 8.60 2815.0D 208.00 -o.oo -o.oo 4.00 -D.DO -o.oo 
10 482.00 -o.oo 9 .20 7.40 4990.00 53,00 -o.oo -o.oo 2.00 -o.oo -o.oo 

TEST MASS EMI MASS Elll MASS EMI MASS EMI MASS EMI MASS EM I MASS EMI MASS EMI MASS EMI llASS EMI MASS EMI. MASS Elll 
~DOE co Ht ND2 C02 ND NOX co HC ND2 t02 ND NOX 

LB/IK LB/IK LB/IK LB/IK LB/IK LB/IK LB/HA LB/HA LB/HR LB/HA LB/HR LB/HA 
LR FUEL L8 FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 1151.56 ID8. 39 D.D ID67.52 1.49 1.49 12D91.15 II J8. IZ D.D l12D8.96 15. 69 15.69 
2 1154.42 36.21 D.D 126l.D6 D.52 D.52 11541.IB 55D.34 D.D 19168.09 1.96 7.96 
1 ID9J.76 19.94 o.o 1400.99 1.14 t .14 23018.12 42D.BI D.O 2956D.11 36.61 36.61 
4 1017.16 18.96 a.a 1429.45 t.38 1. 38 20254.29 356.51 o.o 2681l.63 25.8B 25. 88 
5 1074." 21.88 o.o 1425.lB 1. JS 1.15 21384.38 435.46 o.o 28313.06 26.93 26.'H 
6 BJ9.55 45.9J o.o 1729. IZ 9.86 9. 86 66'11Z.25 366D.2'1 O.D lJ7Bll.t 3 185.69 185.69 
1 2Z1 ,96 20.41 a.a Z160.06 62.69 62.69 15501.26 IJ8B. 09 a.a 181684.H 4262.59 4262.59 
8 6q5. IJ 18.56 a.a 2031.11 14.50 14.50 35B68.54 '151.94 o.o ID4R05.25 148.34 14B.34 
e l 23D.92 22.95 O.D 1111.25 2.4B 2.48 66346.JB IZ36, 16 o.o 61453.54 133.62 U3.62 
9 99J,51 19,02 a.a 1561.DJ J,95 3.95 J49Jl,51 669.58 a.a 54948.18 138. 93 IJB.93 

10 1086,91 ]).11 a.a 1313. 13 1.01 1.01 17826.35 553. 76 o.o 22529.13 16.87 lb.BT 

L10 CYCLE EMISSIONS 

TEST I IMF IN MEASURED FUEL co co co Ht HC Ht NO NO NO 
MOOE HOOF. FUEL FLOW USED LB/IK LB/IK ENI SSIUN LB/IK LA/IK F.MISSION LB/U LR/IK EMISSION 

MIN. LB/HA LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12.00 u.20 J.D4 1154.42 11547.tB 3.509 36.21 ~50. )4 a. I ID D.~2 7.96 0.0016 
6 a.JO 19.10 0.40 8J9. 55 66912.25 o.n5 45.9J 3660.29 0.018 9.86 185.~9 Q,0039 
1 5.00 68.00 5.64 221.96 15501.26 t .2B1 20.41 1388.0'I a.us 62.6~ 4262.59 0.35J8 
9 6.00 35.20 J.52 '193. 51 34911.51 3.491 19,02 669.58 0.067 J.Q5 1)8.9J 0.0139 

10 4.00 16.40 1.10 1086.91 11826.35 1.194 n. n 55J.16 O.OJJ 1.01 16.87 o. 0011 

TOUL FOR CYCLE 13.101 9.822 0.)48 o. J141 

TDUL FOR CVCLE/L8 FUEL 0.111 D.025 0.0211 
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OATE1 8111111 

TEST ORGlNllATION: SCOTT/GEN lYUTION 

ENGINE SUPPLIER• LYCOlllNG 

ENGl"E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ClL ID NUMBERI laa ENGINE TYPE lND MDDELI 0-120-BlB SERIAL NUMBEAI L-43Jti.-J9l 

RATED HORSEPOwERI 160. 

ENGINE TOTAL TlllEI 4H. HllS 

FUELi AY GlS 100/130 FUEL H/C RATIO• 1. a40 

OPERATIONAL DATA •••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES fl START 75.00 FINISH 77.50 

ATMOSPHERIC PRESSURE• START 29. 70 FINISH 29.70 

INLET AIR HUlllDITY, GRN H20/L8 AIRI 0.01 

RELATIVE HUMIDITYI )6. 00 PERCENT 

SA~PLE LINE• TEMPERATURE, CEGREe5 c: -o.oo. FLOW RATE, LITERS/II IN• 1.00 

SAMPLE LINE TRANSPORT TlllE, SEC• 1.60 

I NUMBER OF TESTS: II 

l COMMENTS: 

CARA. TEST FNGINE MEASURED II EA SURED CALCULATED 
HEUER MODE RPM FUEL FLOw AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o 12.90 121 .oo 0.07957 
I OLE/TAXI -o.o 1a.BO 209.00 0.08165 
RUN UP -o.o 24.60 276.00 0.07662 
RUN UP-LEAN 4 -o.o 21.10 215.00 0.0766] 
RUN UP-RICH 5 -o.o 21.10 2]8.00 0.07560 
TAKE-OFF 6 -o.o 6a.oo a2a.oo 0.01890 
CLIMB 1 -o.o 56.JO 752.00 0.01]51 
DESCENT a -o.o 50.40 641.00 0.07620 
DESCENT ON 8 -o.o 51.60 5!5.00 o. oeeqe 
APPROACH 9 -o.o J4.00 JBB.00 0.08201 
TAXI 10 -o.o 17.60 1'18.00 o. 08008 

TEST EXHAUST EXHAUST CD co THC NO ND NU ALDEHYOES SMOKE PARTICULATES 
MODE GAS GAS I ORYI 2 IDRYI IDRYI 2 x IDRYI 

TEMP PRESSURE PERCENT V IDRYI PPMY PPMY I DRYI IDRYI 
DEGREES PSIA PERCENT v PPMV PPMV 

47.6.00 -o.oo q.60 5.10 16'124.00 1.00 -o.oo -o.oo 11.00 -o.oo -o.oo 

9897 504.00 -o.oo 9.40 1.10 4'1]6. 00 42.00 -o.oo -o.oo ci.oo -o.oo -o.oo 
A 14. 00 -o.oo 8.80 7.40 2929.00 96.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
919.00 -o.oo 8.90 1. JO 2875. 00 12.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
874.00 -o.oo A.50 7 .50 2e21.oo n.oo -o.oo -o.oo -D.00 -a.co -o.oo 

6 1345.00 -o.oo 1.10 9. 70 3688.00 509.QO -o.oo -o.oo -o.oo -o.oo -o.oo 
1356.00 -o.oo 4.20 11.10 2549. 00 1115.00 -o.oo -o.oo a.co -o.oo -o.oo 
IJ23.00 -o.oo 5.ao 10.60 2549.00 654.00 -o.oo -o.oo a.co -o.oo -o.oo 
1155.00 -o.oo II .'IQ 6. 80 3197. 00 109.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

9 1121.00 -o.oo 9.00 8.40 330'1.00 204.00 -o.oo -o.oci 5.00 -o.oo -o.oo 
10 5. ]8 -o.oo 9.00 1. ea 4665. 00 62.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

TES7 MASS EHi HASS Elli HASS ENI MASS EH I MASS ENI MASS EMI HASS EHi MASS EH I HASS EH I HASS EHi HASS EMI · HASS EHi 
MOOE co Ht NOZ C02 NO NDX CD Ht N02 C02 ND NOX 

LA/IK LB/IK LB/IK L8/IK LB/ IK LB/IK LB/HR LB/HR LB/HR LB/HR LR/HR LO/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 1141. 35 115. 24 o.o ID64.7B 0.14 0.14 14123.3q 1486.57 o.o IJ 7]5. 08 1. 76 I. 76 
7 IOJq.39 l2.4b o.o I 38'1. 24 D.19 o.1ci 20H2. 36 610.27 o.o 2bll 7.6] 14.&q 14.8'1 
3 I 077. 92 20.55 o.o 1424.21 l.'13 1.93 26516. B8 505. 4B D.O 35015.58 47. 52 41.52 
4 109D. 53 20.18 o.o 1'05.4J 1.45 1.45 2]010. IJ 425. 71 o.o 2q654.4a JO. 58 30.5a 
5 1054.&6 20.0~ o.o 1462.15 1. 4q 1.4'1 22253.20 422.'18 o.o 30851. 27 31.3q 11. 39 .. 835. 45 24.85 o.o I 7'1l.38 9.a• 9.84 56al0.5Z 1690. 08 o. D 121'14'1.b] 668.97 6b8.'17 
1 525. 2l 1 a.26 o.o 2H8.'ll 22.'IO 7.2.'10 2'157C.25 1021.aJ o.o 129428. 50 1289.44 1289. 44 
8 70]. 54 11.11 o.o 2020.24 IJ.03 13. 03 3545f.]] 8'12.4'1 o.o IOIB2D.25 b56. 7J 656.13 
A 1260.02 ZJ.OJ o.o llJl.JO 1.90 1.qo 65017.04 llB&.14 o.o 5BJ75.07 '11. 82 97.82 
q 1025.45 21.5'1 o.o 1503.7'1 J.82 ]. B2 l48b5.23 134.16 o.o 51129.01 12q. a1 129.81 

10 1053.0J 31.26 o.o 101.'14 1.1'1 1.19 185Jl.2B 550.IB o.o 252J1.21 20.97 20.'17 

I LTD CYCLE E"ISSIONS 

TEST TIME IN MEASURED FUEL co co co Ht Ht Ht NO NO NO 

I ~OOF. MOOE FUEL FLOW USED L8/IK LB/ IK EMISSION LBllK LBllK EMISSION L8/IK LBI lK F.MlSSION 
MIN. LB/HR L ~S. LB FUEL HOURS L8S. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12.00 18.aO 3.16 101q.3B 202'12.36 •• 058 32.46 610.27 0.122 0.79 14.8'1 0.0030 
6 O.JO b&.00 0.]4 8]5.45 56810.52 0.284 24.a5 1690.0B o.ooa 9.a4 668.97 O.OOJ3 
I 5.00 56.JO 4.67 525.2J 2'1570.25 2.454 18.26 1021. BJ o.oes 22.90 1289.44 0.1010 
q 6.00 ]4.00 J.40 1025.45 34865.ZJ ).4a7 21.59 134.16 a.on ]. 82 12q. e 1 0.0130 

10 4.oo 17.60 I.ta 1053.03 IB5J3.2a 1.242 11.26 550.IB 0.031 1.1'1 20.97 Q.0014 

TOTAL Fm~ CYCLE ll. ]52 11. 525 0.32b 0.1277 

TOT AL FOR CYCLE/LB FUEL 0.863 0.024 0.00'16 
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3899 

OATEa I/I 1111 

TEST ORGANIZATIONI SCOTTl;EN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE OlTA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NU118EA• 119 

EllGINE TOTAl Tlllll 

FUEL• AV G'5 1001110 

ENGINE TYPE ANO llOllEL 1 0-JZO-IH 

RATED HORSEPOllERI 160. 

01. HIS 

FUEL H/C UTID• 1.140 

SERIAL NUlllUI L-UH--111 

OPEl&TIOH•l DATA '''' .. '''''''**'''''''''''''''''' .. ''''''''''''''''''''' .. ''''''''''''''~'''''''''''''''''''''''''''''' 
INlET &IA TEllPU&TUllE, DE;aEES fl START 

&TNDSPHEAIC PRESSUUI START 

11.so FINISH 19.00 

Z9.lD flNISH Zt.10 

INLET &IA HUlllDITY 1 GRN HZOILB UR• OoOI 

RELATIVE HUlllDITYI 14.0C PERCENT 

SAMPLE LI NE 1 TEllPEl&TUIE, DEGREES CI -o.D01 FLOW RATE, LITERS/MINI 1. 00 

SAMPLE LINE TRANSPORT TIME, SECI lo60 

NUMBER Of TESTS 1 ll 

COllllENTS• 

CAA&. TEST ENGINE MEISUAED MEASURED CALCULATED 
Hf& TEA MODE PPM FUEL FLOW &IA FLOW Fl& 

LB/HA L8/HA 

IDLE-LOW I -o.o 15.20 165.00 O.OJZ51 
IDLE/TUI 2 -o.o 16.40 211.00 o. 07ll9 
AUN UP ) -o.o 14.60 149.00 0.01931 
AUN UP-LEAN 4 -o.o ll.10 uo.oo 0.01878 
AUN UP-RICH 5 -o.o 22.10 250.00 0.01114 
TUE-OFF 6 -o.o 12.10 767 .00 0.08870 
CLIMB 1 -o.o 55.10 566.00 o.oa972 
DESCENT 8 -o.o 49.20 522.00 o. 087)7 
DESCEllT 8 -o.o 52.10 500.00 0.09559 
AP PAO ACM 9 -o.o 18. lD 406.00 0.087'10 
TUI 10 -o.o 11.60 201.00 0.01119 

TEST EIH&US T UHAUST co co THC NO NO NO 
MODE GAS GAS IORYI 2 IOAYI IOAYI z x 

TEMP PRESSURE PERCfll(f IDRYI PPllV PPllV IDAYI IORYI 
OEGUES PSU PERCENT PPMV PPMV 

411.00 -o.oo 6.70 7.50 14410.00 18.00 -o.oo -o.oo 
581. 00 -o.oo s.10 10,50 1940.00 l 13.00 -o.oo -o.oo 
942.00 -o.oo 9.60 1.10 )562,00 lOl.00 -o.oo -o.oo 

4 9n.oo -o.oo 9,50 1.10 32'12. 00 7),00 -o.oo -o.oo 
5 964.00 -o.oo B,90 7.50 ]400.00 86.00 -o.oo -o.oo 
6 1199.00 -o.oo ll. 30 1.10 6'4 76. 00 112.00 -o.oo -o.oo 
7 1211.00 -o.oo 12 .10 6,60 '181.00 76.00 -o.oo -o.oo 
8 1222.00 -o.oo 11.20 1.10 4641.00 110.00 -o.oo -o.oo 
8 110.00 -o.oo 14.30 5.40 6476.00 45.00 -o.oo -o.oo 
9 1oq9.oa -o.oo ll. 50 1.00 3670.00 86.00 -o.oo -0.DO 

10 605. OD -D.00 B.20 7,90 5559.00 57.00 -D.DO -O.DO 

TEST MASS EMI MASS Elll MASS EMI MASS Ell I MASS EMI MASS Ell I MASS EMI MASS EMI 
MODE co Ht N02 CD2 ND NOX co Ht 

LBllK L8/IK lBllK LBllK LBllK lBllK LB/HR LB/HR 
L8 FUEL LB FUEL LB FUEL Ld FUEL LB FUEL LB FUEL 

165.19 106,60 o.o 1522 .oa 0.81 o.o lll51,91 1620.28 
60.19 29,50 n.o 2081. 88 2.14 2.34 10564.11 467.44 

1117 .oa 24.16 o.o 1321.H 1.96 1.96 27972.14 594.42 
4 1113.68 22.50 o.o 1331.26 1.0 1.0 21920.55 474.74 
5 1074, OB 2),50 o.o 1422.15 1.10 1.10 21951,95 524.05 
6 1198.51 19.14 n.o 1181.20 1.9' 1.95 87131.25 2 859. 88 
7 1271,97 11.19 l),Q 1090,12 1.11 1. ll 70085,5D 1718.71 
B 1205.15 28.62 o.o 1201.oa 1,95 1.95 59127.66 1407.98 
8 1419.19 '6.82 n.o 842.41 o.n o.n 74821.00 1940.61 
9 12Jl.J9 zz,51 o.o 1111.10 1.51 1.51 47654.91 B71.0I 

10 qqoft.60 38.62 n.o I ~05. 56 lo 14 l.H 17504.91 619.65 

LTD CYCLE EH I SS IONS 

TEST TIME IN MEASURED FUEL co co co Ht Ht 
MOOE MODE FUEL FLOW USEO LB/IK LBllK OISSION LR/IK LR/IK 

lllN. UIH• L~S. U FUEL HOU AS LBS. LB FUEL HOURS 

2 12.00 lfh40 ]. 28 644.1 'I 10564. 7l 2.111 28,50 461.44 
6 o. )0 12.10 0.)6 1198.51 81131.25 0,436 )9,14 2859.88 
1 5.00 55.10 4.57 1211. 91 70085. 50 5.817 11.19 1718.71 
9 6,00 18.70 1.87 1211.39 47654. 91 4,765 22.51 111.01 

10 4,00 17.60 1. 18 994.60 17504.91 1.1n 18.62 619.65 

TOTAL FDR CYCLE 13. 266 14. 104 

TOTAL FOR CYCLE/LB FUEL 1.018 

UDEHYDES SMOKE PART ICUl& res 
IOAYI 

9.00 -o.oo -o.oo 
6. 00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

1.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 
6.00 -o.oo -O.DO 
5.00 -o.OD -C.OD 
6,00 -o.oo -o.oo 

HASS Elll MASS EMI MASS Elll · MASS 01 
tlD2 C02 NO NOX 

LB/HA UIHR l8/HR LB/HR 

o.o 2l135.51 12.25 12.25 
o.o 1417!.57 18.0 18.45 
o. 0 12505,06 0.34 48.14 
o.o 28089. 49 J0.19 30.19 
o.o 11713.9' 18.02 38.0Z 
o.o 86011. 56 141. 85 141.85 
o.o 60065.,, 72.JI 12.11 
o.o 5909J,OO 95, 11 95.71 
o.o 4094. H )8,68 18.68 
D.O 4''17.04 58.54 58.H 
o.o 261'9f.B9 14' .. 99 19,99 

Ht NO NO 11(0 
EMISSION l811K LBllK EMISSION 

LBS. L8 FUEL HOURS L8S. 

O,O'IJ 2. J4 18.4~ 0.0011 
0.014 1.95 141.85 0.0001 
0.10 1.11 12. 11 o.OD60 
0.081 1. 51 58,54 0,0059 
0,046 1.14 19.'19 o. 001) 

0.181 0.0216 

o.c29 0.0016 
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DATE: 7128171 

TEST ORGAN I ZATIONI SCOTT/GEN AVUT ION 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA •••••••••••••••••••••••••••****"'*************••••••••••••••••••••••••ttttttttttttttttttttttttttttttttttttttt 

Cll ID NUMBERI 212 ENGINE TYPE AND llODELI 0-32D-E2A SER Ill NUllBER: L-26201-ZlU 

RATED HURSEPOWERI 1,0. 

ENGINE TOTAL TIME: 1394. HRS 

FUEL: AV GAS 80/BJ FUEL Hit RA Tl.01 1. 840 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES F: START 81.00 FINISH Bl.00 

ATMOSPHERIC PRESSURE: START 30.05 FINISH 30.05 

INLET AIR HUMIDITY, GRN H20/LB AIRI 0.01 

RELATIVE HUMIDITY: 48.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES C: -O.OO, FLOW RATE, LITERS/MIN: J.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTS: 11 

COllMENTS: 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR FLOW Fl A 

LB/HR LB/HR 

IDLE-LOW I -o.o 5.qo 12.00 0.03326 
IDLE/TAXI 2 -o.o 5.qo 64.00 o. 05254 
RUN UP ] -o.o 25.BO 2qB.oo 0.07922 
RUN UP-LEAN 4 -o.o 23.40 275.00 o.0J5q4 
RUN UP-RICH 5 -o.o 25. BO 100.00 o. 01161 
TAKE-OFF 6 -o.o 64.50 J34.00 O.OB251 
Cll~8 J -o.o 66.BO J61.00 o. OB251 
OE see NT 8 -o.o 29.30 35B.OO O.OJ62B 
DESCENT ON B -o.o 41.00 411.00 O.OBJBJ 
APPROACH 9 -o.o I I. JD 141. 00 O.OJ562 
TAXI 10 -o.o 14.00 441 .oo 0.04145 

TE ST EXHAUST F. XHAUST co co THC NO NO ND ALDEHYOES SMOKE PAR Tl CULA TES 
HOOF GAS GAS I ORYI 2 IORYI IORYI 2 x IORYI 

TEMP PRESSURE PERCENT v I ORY I PPMV PPMY IORYI IORYI 
DEGREES PSIA PERCENT v PPMV PPMY 

I 301.00 -o.oo 2.10 4.20 1114.00 25.00 -o.oo -o.oo 11.00 -o.oo -o.oo 

3863 
2 426.00 -o.oo 6.10 •• ea 2BB9.00 2J.OO -o.oo -o.oo 15.00 -o.oo -o.oo 
1 8J4.00 -o.oo B.50 8.40 2312.00 111.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 JA5.00 -o.oo J .BO B.4o 2254.00 96.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 9U.OO -o.oo A.20 B.40 1965.00 88.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1211.00 -o.oo 9.20 B.40 2369.00 241.00 -o.oo -o.oo -o.oo -0.00 -o.oo 

1211.00 -o.oo 9.20 8.40 2369.00 241.00 -o.oo -o.oo J.00 -o.oo -o.oo 
110.00 -o.oo b.90 9.50 IB49.00 384.00 -o.oo -o.oo 4.00 -o.oo -o.oo 

8 1043.00 -o.oo 11.2n 6.10 419J .oo 112.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
q 852. 00 -o.oo J.30 8.90 1965.00 IBJ .00 -o.oo -o.oo 10.00 -o.oo -o.oo 

10 415.00 -o.oo 2,JO 6.10 q25. oo 93,00 -o.oo -o.oo 10.00 -o.oo -o.oo 

TEST MASS EMI MASS ENI MASS EMI MASS ENI MASS fMI MASS EM I MASS EMI MASS EM I MASS FMI MASS EMI MASS EMI MASS EMI 
MOOE co HC N02 C02 NO NOX co Ht N02 CCl2 NO NOX 

LBllK LBllK LRllK LBllK LBllK LBllK LR/HR LB/HR LB/HR LB/HR LR/HR LB/HR 
LB FUEL l B FUS:L LR FUF.l LR FUEL LB FUEL LB FUEL 

I 711.15 ZB.lb o.o 1884,18 l.IJ 1.11 454q,71 l6J.35 o.o 11120.22 6.92 6.92 
2 1101. 40 2q,eJ o.o 1361.14 0,RO o. 80 6498. 25 I J6. 26 o.o 8014. 26 4.12 4,12 
3 1002. 38 15.62 o.o 1556,44 2.1q 2.1q 25861.41 402.BJ o.o 40156.05 56. 47 5b ... 7 

• q59,36 15.H8 o.o 1623. 32 1.94 1.94 22448.q• ]JI. 54 o.o 31985.b] 45.3B 45.18 
5 qB6, Z1 I 3,54 o.o I 5BJ. 45 I. J4 '·" 25445.80 34q, 23 o.o 4095b.25 44. RS 44.85 
6 1042.01 15. 17 o.o 1494. B6 4,60 4.60 67209.3B qq1, 1e o.o q641B.25 2q~.1q zq6,Jq 
1 1042.01 15.]7 o.o 14q4,86 4.bO 4,60 696Q;,94 1026.52 o.o 9q856. 18 106. 96 306.96 
B B40. 50 12,qo o.o IBIB.24 J.68 J,6B 24626. 66 ]JJ ,q5 o.o 51214.11 225.12 225.12 
ff 1112.42 2q,55 o.o 1011.05 2.]] 2.33 5JBoq.2e 1211.75 o.~ o\2273. 24 q5.63 q5.63 
q aqq. 44 IJ,8J a .o 1122.9J ], JS J. JB I 0523. 48 162.23 o.o 20158.80 44,28 44.28 

10 613. 40 12. 04 o.o 2111.44 3,4J ],4 J 20855,48 409,21 o.o 14012.q4 ll J, 9q 117 .q9 

LTD CYCLE EMISSIONS 

HST TI ME IN MEASURED FUEL co co co HC Ht HC NO NU NO 
•ODE MOOE FUEL FLOW USED LBl IK LBllX EMISSION L Bil• LBl lK EM I SS ION LBllK LB/ IK E•ISSION 

•IN. LB/HR L ~s. LB FUEL HOURS LBS, LB FUEL HOURS LBS. LB FUEL HOURS LBS, 

2 12.00 5,90 1.18 1101,40 64qff,25 1.100 2q.eJ IJ6.26 0.035 c.~o 4. J? o. ooaq 
6 0.1~ 64.50 0.J2 IC42,0I 6J2oq, 18 o.336 I 5.3J 991 .18 o.oos 4,60 296.]q 0.0015 
J 5.00 66.80 5.54 1042.01 69605.9, 5, JJJ 15.31 102b.52 O.OB5 4.bO 'lCb,.Qb 0.0255 
q 6.00 11.10 1.11 899. 44 10523.48 1.052 13. BJ 162.23 0,016 3. 7B 44.28 0.0044 

10 •• oo ]4,00 2.2e 6 "· 40 20855.4B I. 3qJ 12.04 40Q.2l Q,OZJ ],41 117.qq O.OOJ9 

TOTAL FOR CYCLE 10.495 q.B61 0.169 0.0402 

TOT AL FOR CYCLE/LB FUEL 0.940 0.016 0.0038 
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TEST ORGINILITIONI SCOTT/GEN AVIATION 

ENGINE SUPPllEAI LYCOlllNG 

ENGINE DAT A ••••••••••••••••••••••••••••••••••••••••••••••**''''''''''*'*''''''*''''''''''''''''''''*'''''''''''''''''*' 
CAL ID NUMBER• zn 

ENGlllE TOTAL JlllEI 

FUELi IV GAS 80/87 

ENGINE TYPE IND MODELI 0-JZO-EZI 

RITED HOASEPOllEAI 150. 

139'. HAS 

FUEL H/C RA Tl 0 I 1.uo 

SERIAL NUMBER• L-Z6ZOl-2 UB 

OPEAATIONAL DATA ''''''''*''''''''''''''''''''''''''''''''''''''''''''._'''''''''*'*'******** .. *'''*''''**'''******1 ** 1 * 
INLET II A TEMPERATURE, DEGREES F 1 STIAT 

ATMOSPHERIC PRESSURE• SUAT 

Bl.OD FINISH 81.00 

30.05 FINISH 30.05 

INLET 1111 l(JMIOITY, GllN HZO/lB llAI 0.01 

RELATIVE HUMIOITYI O.OO PUCENT 

SIMPLE L INE1 TEllPERAIUREo DEGREES C 1 -o.oo, FLOll RITE, LITERS/NINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEC• 1.60 

NUii BEA OF TESTS I 11 

COMMENTS• 

CAAB. TEST ENGINE llEISUAEO llEISUAED CILCUUTEO 
HU TEA llODE APll FUEL FLOll AIR· FLOW FIA 

LB/HA LB/HA 

I OLE-LOW l -o.o Q.40 125.0D o. 04048 
IDLE/TUI 2 -o.o 11 •. 10 10.00 O.Of>JQ8 
RUN UP 3 -o.o ZQ.30 335.0D D.07881 
AUN UP-LEU 4 -o.o 29.30 331. 00 o. 07Q52 
AUN UP-AltH 5 -o.o 2Q.30 )]6.00 O.OB06l 
TUE-OFF 6 -o.o 64.50 725.00 O.OB079 
CLlllB 7 -o.o 64.50 725.00 0.08079 
DESCENT B -o.o 41.00 4q5.oo o. 076]9 
DESCENT ON B -o.o 56. ]0 550.DO D.09014 
APPROACH 9 -o.o 17.60 208.00 o.onu 
TUI 10 -o.o 11.10 153.DO 0.05468 

TEST HHAUST ElHAUS I co CD THC ND ND ND 
MOOE GAS GAS IDAYI 2 IDRYI IDAYI 2 • 

TEMP PAE SSUR E PERCENT IDRYI PPllV PPllV IDAYI IDAYI 
DEGREES F PSU PERCENT V PPHV PPHV 

I 2Q l. DO -o.oo 2.10 6.40 1971.00 56.00 -o.oo -o.oo 
2 ••e.oo -o.oo 5. 70 7.90 2196.00 93.00 -o.oo -o.oo 
] 897.00 -o.oo a.10 8.10 2309. 00 112.00 -o.oo -o.oo 

• 841.00 -o.oo 9.00 7.90 253'.00 101.00 -a.co -o.oo 
5 919.00 -o.oo B.90 a. 10 2196.00 115.00 -o.oo -o.oo 
6 12H.OO -o.oo 9.]0 7.90 2252.00 415.00 -o.oo -o.oo 
1 12H.OO -o.oo 9.30 7.90 2252.00 415.00 -o.oo -o.oo 
8 1141.00 -o.oo 1.20 9.20 185B.OO 659.00 -o.oo -o.oo 
8 I 054. 00 -o.oo 11.00 5.70 5231.00 111.00 -o.oo -o.oo 
9 874.00 -o.oo 1.10 a.so 2140.00 ]04.00 -o.oo -o.oo 

10 44e.oo -o.oo 1.60 e.10 1295.DO 116.00 -o.oo -o.oo 

TFS T NASS Elll lllSS EMI llASS Elll MASS Elll ~ASS E~I llASS Ell I llASS Elll NASS EMI 
MODE co Ht N02 caz NO NOi co Ht 

LBllK LB/IK LBllK LB/ll LB/ll LB/IK lB/HR lB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL 

I 4R7 .81 26.22 o.o ZH5.85 2.14 2.14 4585. JT Z46.49 
2 833. 26 18.39 o.o IBl4.56 2.21 2.11 9749.15 215. 11 
l IOJZ.Dl 15.69 o.o 1509. 69 3. 35 3. 35 30231. B5 459.&2 
4 1059.97 17.09 o.o 1•61.90 1.95 1.95 31051.14 500.81 
5 1032.18 1•.59 o.o 1512.45 2.19 2.19 10242. TJ 427. 31 
6 1078.22 14.95 o.o 109.09 7.90 7.90 69545.06 964.49 
1 1078.22 14.95 o.o lOQ.09 T.90 T.90 69545.06 964.49 
B 871.00 U.96 o.o 1760.12 u.1B 13.18 15956.B6 Hl.42 

1166.18 ]l.52 o.o 941.19 1.92 1.92 76916.00 1174.60 
9 930.11 14.81 o.o 1671.25 6.04 6.04 16180.40 260.TJ 

10 61•· 81 lZ.67 o.o 21 n.5o J.53 3.53 7191.22 10.20 

LTD CYCLE EHISSIONS 

TEST TlllE IN MEASURED FUEL Cll ca ca Ht Ht 
llOOE llOOE FUEL FLOW USED LBllK LB/IK EMISSION LB/lK LB/ IK 

Ill No LB/HR LBS. lB FUEL HOURS LBS. LB FUEL HOU AS 

2 u.oo 11. 70 2.14 9J3.26 9749.15 1.950 18.19 2u.11 
6 o. ]0 64.50 0.12 1018.22 69545.06 0.348 14.95 964.49 
1 5.0~ 64.50 5.]5 1018.22 69545.06 5.172 14. 95 964.49 
9 6.00 17.60 I. 76 910.11 16180.40 1.638 14.&1 260.TJ 

10 4.00 11.10 o. re 614.81 7193.22 0.492 12.67 148.20 

TOTAL FOR CYCLE 10.560 10.190 

TOTAL FOR CYCLE/LB FU El 0.965 

ALDEHYOES SMOKE PARTICULATES 
IDAYI 

q.oo -o.oo -o.oo 
10.00 -o.oo -o.oo 
-o.oo -o.oo -a.co 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
10.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 

12.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 

llASS ENI llASS ENI HASS EHi . NASS Elll 
N02 ca2 NO NOi 

LB/HR LB/HA LB/HR LB/HR 

o.o 21957.00 20.os 20.08 
o.o 21210. 36 26. I 1 26.11 
o.o 442]].87 98.19 9B.19 
o.o 42833.55 57 .25 57.25 
o.o 44314. 65 64.19 64.19 
o.o 92821. ~6 509.74 509. 74 
o.o 92821.56 509.T• 509. 7• 
o.o 72189.69 540. 51 540.57 
o.o 52989.10 101. 81 101.81 
o. 0 29414.05 106. 21 106. 21 
o.o 25429.88 41.15 41.H 

Ht NO NO NO 
Ell I SS ION LB/I( LBllK f.MI SSION 

LBS. LB FUEL Hl'JURS L8S. 

o.oo 2.ZJ 26.1] 0.0052 
0.005 7.90 509.lo\ 0.0025 
0.080 7.90 509.14 0.0421 
0.026 e..04 106.23 0.0106 
0.010 1. 5J 41.35 o.002B 

0.164 0.0635 

0.016 0.0060 
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DAT°E: l/28171 

TEST DRGANIZATID>ll StOTTIGEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

tAL ID NUMBER: 2H ENGINE TYPE AND llODELI 0-320-Ell SER Ill NUMBER• L-26201-ZJ&t 

RATED HORSEPOWER: 150. 

ENGINE TOTAL TlllEI 1394. HRS 

FUEL: AV GAS BO/Bl FUEL Hit RATIO: 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F 1 START 84.50 FINISH 84.50 

AT HOS PHE RI t PRESSURE: START 10.05 FINISH 30.05 

INLET AIR HUNIOITY, GRN H20/L8 AIRI 0.01 

RELATIVE HUMIDITY: 44.00 PE Rt ENT 

SAMPLE LINE: TEMPERATURE, CEGREES t• -o.oo, FLOW RATE, LITERS/HIN: 1.00 

SA HP LE LINE TRANSPORT TIME, set• 1.60 

NUMBER OF TESTS: II 

tOHllENTS: 

tARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER HOOE RPM FUEL HOW AIR HOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o 9.40 128. 00 0.01891 
I OLE/TAXI -o.o 10.50 IH.00 0.05578 
RUN UP -o.o 21.00 304.00 0.01396 
AUN UP-LEAN 4 -o.o 27.00 306.00 o. 07418 
AU~ UP-RICH 5 -o.o 2B.10 121. 00 O.OH24 
TAKE-Off 6 -o.o 66.80 746.00 O. C7A09 
CLIMB 7 -o.o 66.BO 746.00 O.C7809 
OE St ENT 8 -o.o 37.50 453.00 0.07324 
OF.St ENT ON B -o.o 50.40 493.00 o. OB113 
APPROACH 9 -o.o 17.60 208. 00 0.07037 
TUI 10 -o.o 10.50 139 .oo 0.04961 

TEST EXHAUST EXHAUST to to THt NO NO NU ALDEHYDES SHOKE PARTICULATES 
HOOE GAS GAS I DRYI 2 IDRYI IDRYI 2 x I ORVI 

TEMP PRESSURE PERCENT IDRYI PPNV PPHV IDRYI I DRYI 
OEGREES PSIA PERCENT v PPHV PPNV 

114.00 -o.oo 1. 70 6.50 1641.00 -o.oo -o.oo -o.oo 7.00 -o.oo -o.oo 
415.00 -o.oo 4.00 1. BO 1415.00 -o.oo -o.oo -o.oo 6.00 -o.oo -o.oo 
942.00 -o.oo B.40 7.10 2151.00 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

4 B 74.00 -o.oo A .30 1. 50 2207.00 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
5 986. 00 -o.oo q.20 7.60 1981.00 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1222.00 -o.oo 9.10 7. 50 2151.00 -o.oo -o.oo -0.00 -o.oo -o.oo -o.oo 
1 1222.00 -o.oo 9.10 1. 50 2151.00 -o.oo -o.oo -o.oo 9.00 -o.oo -o.oo 
A 1143.00 -o.oo 6.90 B. 00 I 755. 00 -o.oo -o.oo -o.oo 7 .oo -o.oo -o.oo 

1043.00 -o.oo ll .90 5.30 5037.00 -o.oo -o.oo -o.oo 10.00 -o.oo -o.oo 
q 852. 00 -o.oo 7.00 0.00 19Bl.OO -o.oo -o.oo -o.oo a.no -o.oo -o.oo 

10 HB.00 -o.oo 1.10 7.50 1075.00 -o.oo -o.oo -o.oo 9.00 -o.oo -o.oo 

res T .~ASS EH I MASS ENI HASS ENI HASS ENI NASS ENI NASS ENI HASS EHi HASS ENI HASS EN I HASS E~ I HASS EHi HASS ENI 
NOOE to Ht N02 C02 NO NOX to Ht N02 to2 NO NOX 

L8/1K LB/ lK LB/IK LBllK LBllK LB/I K LB/HR LB/HR LB/HR LB/HA LB/HR LB/HR 
LB fUEL LB FUEL LB FUEL LA FUEL LB FUEL LB FUEL 

410. 61 22.10 o.o 2466.BO -o.oo -o.oo 3859. 75 213.39 o.o 2318 7 .94 -o.oo -o.oo 
616.71 13.71 o.o 2073.36 -o.oo -o.oo 710~. 46 141.96 o.o 21770.32 -o.oo -o.oo 

1066.28 15.64 a.a 1455.97 -o.oo -o.oo 28789.59 422 .22 a.a 3'Hll.?.B -o.oo -o.oo 
4 1046.64 15.94 o.o 1486.00 -o.oo -o.oo 28259.15 430.36 o.o 40122.0B -o.oo -o.oo 
5 1035.49 14.13 o.o 1501.94 -o.oo -o.oo 29097.35 402.60 o.o 42373.21 -o.oo -o.oo 
6 1093.11 H.80 o.o 1415.80 -o.oo -o.oo 13033.06 988.70 a.a 94575. ]8 -c.oc -o.oo 

' 1093.ll 14.80 o.o 1415.80 -o.oo -o.oo 71031.06 9BB.70 o.o 94575.lB -o.oo -o.oo 
B 878.06 12. 79 a.a 1759.53 -o.oo -o.oo 32927. 20 479.65 o.o 65982.1 l -o.oo -o.oo 
B 1157.95 12.92 a.a 950. 2B -o.oo -o.oo 68440.81 1659.15 a.a 41894.15 -o.oo -o.oo 
9 910.49 15.0B a.a 1670.86 -o.oo -o.oo 16176.57 265.4] o.o 29407.16 -o.oo -o.oo 

10 584. B9 11.62 a.a l22l.18 -o.oo -o.oo 6141. 16 121.97 o.o 23345.4& -o.oo -o.oo 

LTD CYCLE E•ISSIONS 

TEST TIME IN HEASUREO FUEL co co co Ht Ht Ht NO Nil NO 
MODE HU!>E FUEL FLOW USED LB/ IK LB/ I K E•I SSION LB/ IK LBl IK EMISSION LBllK LB/ IK E~ISSION 

llllN. LB/HR Les. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL ~C1Ji1S LBS. 

12.00 lO. 50 2.10 676. 71 7105.4b 1.421 13.11 141.96 0.029 -o.oo -o.oo -0.0000 
6 0.10 66.80 o.n IOH.ll 73031.06 0.365 14.80 988. 70 0.005 -o.o~ -o.oo -0.0000 
1 5.00 66.80 5.54 1091. ll 73031.06 6.062 14. 80 Q88.70 0.082 -o.oo -o.oo -0.0000 
'I 6.00 17.60 I. 76 930.49 16376.57 1. 638 15.08 265.41 0.027 -o.oo -o.oo -0.0000 

10 4.00 10.50 0.10 584.89 6141.16 0.411 l l.62 121 .97 o.ooB -o.ory -o.oo -0.0000 

TOTAL FOR C VCLE 10.442 9.897 0.151 -0.0000 

TOTAL FOR CYCLE/LB FUEL 0.'148 0.014 -0.0000 
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DATE• l/21171 

TEST ORGAN! UflONI SCOH/GEN AVIATION 

ENGINE SUPPLIER• LYCOlllNG 

ENGINE OAT A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID llU"BEA• 2H 

ENGINE TOTAL TINEI 

FUELi AV GAS 80/11 

ENGINE TYPE AND llODEL1 0-120-E2A 

RITED HOUEPDllEAI UO. 

102'. HRS 

FUEL H/C RATIO• 

SER UL NUMBER I L-2l4l~llU 

O'ERATIONIL DATA ••••••• .. ••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR lENPEAATUAE 1 DEGREES f 1 START n.oo FINISH n.oo 

ATMOSPHERIC PRESSURE• START 29. ll• FINISH 29.16 

INLET &IR lllMI DITY 1 GRN H20/L8 AIRI 0.01 

RELATIVE HUMIDITYI 49.0D PERCENT 

SAllPLE LINE• TEMPERATURE, DEGREES C1 -o.oo, FLOll RATE 1 LITERS/MIN• 1.00 

SOPLE LINE TRANSPOU TIME, SEC• 1.60 

llUMBER OF TESTS I II 

CD"MEllTSI 

C&RB. TEST ENGINE MU SURED MEASURED CALCULATED 
HEATER MODE RP" FUEL FLDll &IA FLOW Fl& 

U/HR LB/HR 

I DLE-LDW -o.o ll.60 202.oa 0.0320 
IDLE/TUI -o.o 23"40 25' .00 0.051]] 
AUN UP -o.o o.oo 450.00 O.OBIB9 
AUN UP-L UN 4 -o.o 32.80 363.00 o. a Bil 1 
AUN UP-RICH 5 -o.o o.oo 451.00 o.OBl'6 
T&llE-DFF 6 -o.o n.Bo 185.00 a.OB619 
CLIMB 1 -o.o n.eo 185.00 0.08619 
DESCENT B -o.o 51.60 569.00 0.08219 
DESCENT ON B -o.o 51.60 510. 00 O.OB261 
APPROACH 9 -a.a 2a.1a 3a5.aa a. OBJ32 
TUI 10 -a.a 19.91) 20.DD a.04515 

TEST EXHAUST EXHAUST CD co THC ND ~D ND ALaEHYDES SND(E PIRTICULUES 
MODE GAS GAS l!IAY I 2 IDAYI IDRYI 2 I IDRYI 

TF.NP PAE SSUAE PERCENT V IDRYI PPMV PPNY IDAYI I DAYI 
Of CREES PSU PERCENT v PPNV PPNV 

I 32'.00 -o.oo J.30 J.40 1821.00 -o.oo -o.oo -o.oo 1.00 -o.oo -o.oo 
2 404.00 -o.oo 6.00 4.10 2269.0D -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
1 964.00 -a.ao 9.80 7.50 3271.00 -o.oo -o.oo -o.oo -o.oa -o.ao -o.oa 
4 B97 .00 -o.oo 9.60 7.60 2B29.0D -o.oa -o.oo -o.oa -o.oo -o.oo -o.ao 
5 998.00 -o.oo 9.10 7.50 2997.0D -o.oo -o.oo -o.oo -o.oo -o.oo -o.ao 
6 1199.00 -o.ao 11.10 1.10 ll09.00 -o.oo -o.oo -a.oo -o.oo -o.oo -o.oo 
1 1199.00 -o.oo 11.1a 1.10 HO'l.00 -o.oo -o.oo -o.oo B.oo -o.oo -o.oo 
ft 1155.oa -o.oo 9.BO 7.60 2997.DO -o.oo -o.oo -o.oo B.oo -o.oo -o.co 
8 1121.00 -o.oo 'I.BO 1.1a 3109.0D -o.oo -o.oa -o.oo 1.00 -o.,o -o.oo 
9 A97.00 -o.oo 10.20 1.10 4114.00 -o.oo -o.oa -o.oo 8:00 -o.oo -o.oo 

1a 08.aa -o.oo J.90 5.60 15'17.00 -o.oo -o.oa -o.oo 6.DO -o.oo -o.oa 

TEST NASS ENI MISS ENI MISS ENI NASS ENI MASS EMI MISS ENI NISS ENI NASS ENI NASS EMI MISS ENI NISS ENI USS ENI 
MODE co Ht NOZ co2 NO NOl cri HC NU2 coz NO NOi 

LB/ll LB/IK LB/ll LB Ill LB/IK LB/ IK LB/HA LB/HR LB/HR LB/HA LB/HM LB/HA 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 961.11 30.62 o.o 1568.19 -o.oo -o.oo 17049. JZ 51B.8l o.o 21600.08 -o.oo -o.oo 
2 1109. J2 24.0] o.o 1)65. )4 -o.oo -o.oo z59se.02 562.21 a.o 31908.91 -o.oo -o.oo 
] I UJ.14 21.51 o.o 1150. 51 -o.oo -a.oo 46a48.H HB I .B8 o.o 55111.eq -o.oa -o.oo 

110'1. n 1 B. n o.o I J1'1.8B -o.oa -o.oo 36)85.'1 614.10 o.o 4525'. q2 -o.ao -o.oo 
llH.92 19.70 o.o 1352. 68 -o.ao -a.a~ 4612 I .B2 B07.B2 o.o 55459.99 -o.oo -o.oa 

6 1211.0 19.H o.o 1217.51 -o.oo -o.oo B9403.19 14H.16 o.o 19851.81 -o.oo -o.oo 
1 1211.0 19.0 o.o 1217. 51 -o.oa -o.oo 89403.19 1434.16 o.o 89851.AI -o.oo -o.oo 
B llU.51 19.59 o.o 1362. 97 -o.aa -o.oo 57118.06 1a1a.9z a.a 10)29.44 -o. 00 -o.oo 
B 1111.58 20.2a o.o 1312.29 -o.ao -o.oo 57351.10 la42.15 a.o 10B09.94 -o.oo -o.oo 
9 1150.0B 26.95 o.o 1293.21 -o.oo -o.oo 32]17.15 151.41 o.o 36340.16 -o.oo -o.oo 

10 915.65 19.1] o. 0 1840.20 -o.oo -o.oo 16231.38 180.66 a.a 16619.93 -o.oo -o.oo 

LfO CYCLE EMISSIONS 

TESl TIME IN MU SURED FUEL co CD CD Ht HC HC NO NO NO 
MODE MOOE FUEL FLOW USED LB/IK Lft/IK EMI SSIDN LB/ IK LB/ll EMISSION LB/IK LBllK EMISSION 

MIN. LB/HA LBS• LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

l u.oo ZJ.40 4.61 1109. 32 2595B.02 5.192 14. 03 562. Z I o.uz -D.OD -o.oo -0.0000 
6 0.30 n.ao o.n 1211.0 89403.19 0.4U 19.0 104.16 0.001 -o.oa -o.ao -o.oooa 
1 5.00 n.Bo 6.IJ 1211.0 8940]. l q 1.420 1~.o 14)4.16 0.119 -o.oo -a.oo -0.0000 
9 6.0D 2B.10 z.11 1150.aB 32Jl1.15 1.2]2 16.95 151.41 0.076 -a.oo -o.oa -0.0000 

10 4.00 19.'10 1. J3 Bl5.65 16ZJ1.J8 1.oee 19.13 JB0.66 0.026 -o.oo -11.oa -0. ODDO 

TOTAL FOR CYCLE 15. 318 17.)78 O.HO -0.0000 

TOTAL FOR CYCLE/LB FUEL 1.1]5 0.022 -o.ooao 
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mi 

llZS/11 

TEST ORGANILATIONI SCOTT/GEN AVIATION 

ENGINE SUPPL IEAI L YCOIUNG 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••• .. ••••••••••••••••••••••••••• 

CAL ID NUMBER• ZJ6 

ENGINE TOTAL TIME• 

FUEL: AV GAS 80/87 

ENGINE TYPE AND llODELI O-J20-E2A 

RATED HORSEPO~EA• 1'0. 

1026. HRS 

FUEL H/t RATIO• 1.840 

SERIAL NUlllBEU L-nu..-zue 

OPERATIONAL DAT A ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEllPERATUAE, DEGREES Fl START 

AT~OSPHERIC PRESSURE! START 

17.50 FINISH 17.50 

2q.16 FINISH 2q.76 

INLET AIR HUMIDITY, GAN H20/L8 AIAI 0.01 

RELATIVE HUMIDITY: 51. 00 PERCENT 

SAllPLE LINE: IEMPERATURE, DEGREES Cl -0.00, FLO~ RATE, LITERS/lllN: 1.00 

SOP LE llNE TRANSPORT TlllE, SEC1 1.60 

NUMBER OF TESTS: II 

COHllENJS: 

CARS, TEST 
HEA TEA MODE 

I OLE-LOW 
IDLE/TOI 
RUN UP 
RUN UP-LEAN 
RUN UP-RICH 
TAKE-OFF 
CL IMA 
OE SCENT 
DESCENT 
APPROACH 
IAXI 

TEST 
MOl)E 

6 
1 
8 
8 
q 

10 

TEST 
MOOE 

4 
5 
6 
7 

10 

IE ST 
Hone 

b 
1 
q 

10 

FXHAUST 
GAS 
TEMP 

DEGREES 

26q,QQ 
404,00 
qe6,oo 
q1q,oo 

1166, OD 
11qq,oo 
llq9.00 
1155,00 
1121.00 

qt q. 00 
504,00 

•ASS ~HI 
CD 

LB/I( 
L~ FUEL 

H5,22 
qql ,64 

1124,q9 
1110.01 
1081 .06 
1221.55 
1223.55 
1146, 54 
1116.02 
I lbl. 47 
823.% 

TI HF. IN 
~ODE 
MIN. 

12.00 
0.10 
5.00 
6.00 
4.00 

TOTAL FOR t YCLE 

ON 

I 
2 
] 

6 
1 
8 
8 
q 

ID 

EXHAUST 
GAS 

PRESSURE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EM I 
Ht 

L8/IK 
l B FUEL 

J0.42 
21.11 
22. 28 
21.H 
20.Jq 
21.H 
21.l] 
18.84 
20.n 
25.20 
11.% 

MEASURED 
FUF.L FLOW 

LB/HR 

22.10 
70.30 
70.30 
2e.10 
22. JO 

TOT AL FOR CYCLE/LB FUEL 

ENGINE llEASUREC 
APll FUEL FLOW 

-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 

co co 
I ORYI 2 

PERCENT v IDRYI 
PERCENT 

1.qo 2.eo 
1.10 3.10 
6. 70 5.10 
6.50 4,qo 
6.10 5. 60 
8.70 
9.70 
, • 50 
1.10 
6, 70 
2.qo 

MASS EHi 
ND2 

lB/IK 
LB FUEL 

o.c 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

FUEL 
USEO 
Les. 

4.46 
0.)5 
5.81 
2.81 
l .4q 

14,q50 

5.40 
5.40 
5.50 
5. 10 
4.70 
4.10 

MASS EHi 
CU2 

LH/IK 
LB FUF.L 

1841. 12 
1550.oq 
1345.50 
IHR.46 
141q. 71 
llqJ,26 
11q1.26 
1321.08 
13J2.43 
1280.18 
1810.H 

co 
LB/ IK 

LB FUEL 

qql,64 
1223.55 
1221.55 
1161.47 
823,q6 

L8/HR 

v 

17.60 
22.10 
37.50 
34.00 
34.00 
70.30 
10.10 
51.60 
52. 70 
28.10 
22. 30 

THC 
IDRYI 
PPMV 

126q.oo 
131q.oo 
2ll1.0D 
2201.00 
2201.00 
2648.00 
2648,00 
2152.00 
2262 .oo 
2538.00 
1104. 00 

MASS EMI 
ND 

L8/IK 
LB FUEL 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

L TO CYCLE 

co 
LB/IK 
HOURS 

22113.51 
86015.50 
86015.50 
32637.), 
18374.28 

MEASURED CALCULATED 
AIR FLOW F/ A 

L8/HR 

214 .oo 0.02201 
256.00 0.03554 
410.00 o. 05643 
311.00 o. 05455 
31q.oo o. 0595q 
740.00 0.0613) 
140.00 0.067]) 
561.00 0.0618q 
575.00 o.05q11 
101.00 O,Q541b 
271.00 0.0334~ 

NO NO NO 
IORYI 2 x 
PPllV I ORYI IDRYI 

PPHV PPMV 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

HASS EMI 
NOX 

LB/IK 
LB FUF.L 

MASS EHi 
co 

LB/HR 

HASS EMI 
HC 

lH/HR 

-o.oo l)qq5.8b 515.37 
-o.oo 22113. 51 •12.0J 
-o.ou 42187.H 815.56 
-o.oo 38420. 38 741.13 
-o.oo J6755.8q bq],4] 
-o.oo 86015. 50 149q,41 
-o.oo 86015.50 1~91il.4l 

-o.oo 5q161.46 q72, 22 
-o.oo 5q868.45 1oq2,1q 
-o.oo 12631.H 108.01 
-o.oo 18374.28 400.61 

EMISSIONS 

co HC HC 
EMIS~ION LB/ IK lB/IK 

LBS. LB FUEL HOURS 

4.413 21.11 472.03 
0.430 11.33 1499.41 
1.11q 21.H 14qq,41 
1.264 2 5.20 708. 01 
l.231 17.% 400,61 

16.487 

1.101 

ALDEHYOES 
IORYI 

b.OO 
6.00 

-o.oo 
-o.oo 
-o.oo 
-o.oo 

6.00 
6.00 
6.00 
6.00 
5.00 

MASS EHi 
ND2 

L8/HR 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

H( 
EMISSION 

LBS, 

o.oq4 
0.001 
0.124 
0.011 
0.021 

0.124 

0.022 

SMOKE 

-0.01) 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS F.~I 

CDl 
LB/H~ 

32407. 25 
34745,10 
50456.21 
45501.49 
48270.14 
BJ886.00 
83886.00 
68167.6q 
70218.88 
35q72. qq 
40816.3q 

NU 
LB/IK 

LB FUEL 

-o.oo 
-o.on 
-o.on 
-o.oo 
-o.oo 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
NO 

LB/~R 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
LB/ IK 
HCURS 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
NOX 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

ND 
EMISSION 

Les. 

-0.0000 
-0.0000 
-0.0000 
-0.0000 
-0.0000 

-o. 0000 

-0.0000 
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DATE• l/28171 

TEST ORG&Nll&TIDNI SCOTT/GEN &YUTION 

ENGINE SUPPLIER• LYCOMING 

ENGINE OATI •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: ZH ENGINE TYPE &ND MODEL I 0-JZO-EZ& SER UL NUMBER I L-Z747+-27&C 

RATED HORSEPOWFR: 150, 

ENGINE TOTAL TIMEI 1025. HRS 

FUELi &Y GAS 80/87 FUEL Hit RATIOI I.HO 

OPERATIONAL DATA ••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

76.50 INLET &IA TEMPERATURE, DEGREES fl START 

&UDSPllERIC PRESSURE• START 29.76 FINISH 29.76 

INLET AIR HUMIDITY, GRN H20/LB URI 0.01 

RELATIVE HUMIDITY• 50,00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES Cl -0.0C, FLOW RATE, LITERS/MINI 1.00 

SOP LE LINE TRANSPORT TIME, SEC• 1.60 

NUMBER OF TESTS I II 

COMMENTS: 

C&AB. TFST 
llE&TER MOOE 

IDLE-LOW 
IDLE/TUI 
RUN UP 
AUN UP-LEAN 
RUN UP-RICH 
TAKE-OFF 
CLIMA 
DE SCENT 
DESCENT 
APPROACH 
TAXI 

resT 
"one 

6 
1 
8 
B 
9 

10 

TEST 
MOOE 

4 
5 
6 
1 
~ 
a 
• 

10 

TEST 
NO~£ 

6 
1 
9 

10 

EXHAUST 
C&S 
HMP 

DECREES 

56,00 
4U.DO 
919,00 
830.00 
986,00 

1188.00 
I IR8,00 
1143.00 
1121. 00 
919.00 
504,00 

"&SS EMI 
co 

LB/ IK 
Lq FUEL 

703.49 
905.51 

IU2.97 
1111.41 
1113.16 
1211.ao 
1231.80 
1113. 88 
1090. 11 
1153. u 
ne.11 

T IMF IN 
NODE 
•IN. 

12.00 
O.JO 
5.00 
6.00 
4.00 

TOTAL FDR CYCLE 

I 
2 
3 
4 
5 
6 
1 
8 

ON 8 
9 

10 

EXHAUST 
GAS 

PRESSUH 
PSI& 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EM I 
Ht 

LRll• 
L 8 FUEi. 

2A,90 
20.oq 
14.11 
21.8e 
21.11 
19.04 
19.04 
18.98 
I 9,41 
25.AO 
17.50 

MEASURFO 
FUEL FLUo 

LB/HR 

19.90 
12.10 
12 .10 
25.BD 
21.10 

TOTAL FOR CYCLE/LB FUEL 

ENGINE "ElSUREO 
RPM FUEL FLOW 

LB/HR 

-o.o 19.90 
-o.o 19.90 
-o.o 34.DO 
-o.o 32.80 
-o.o 32.80 
-o.o 12.10 
-o.o 12.10 
-o.o 50.40 
-o.o 50.40 
-o.o 25.80 
-o.o 21.10 

co CD THC 
CORYI z IDRYI 

PERCENT V C DRY I PP!4Y 
PERCfNT V 

2.50 4.50 17QJ,OO 
5.20 6.20 2014.00 

10.zo 1.10 3724.00 
10.10 1,50 3393.00 
10.00 1. 50 32B3.00 
11.40 6.90 3062.00 
ll .40 6.90 3062.0D 
1~.10 1,60 2952.00 
9.50 1.BO 2952.00 

10.10 1. 20 3945.00 
4.60 1. 80 1904.00 

MASS fMI MASS Ell I MASS EMI 
NOl C02 NO 

Lq/IK LB/ IK LBllK 
LB FUEL LB FUEL LB FUEL 

o.o I 989,62 0.51 
o.o 1696. 31 o. 51 
o.o 1296.52 1.24 
o.o 1321.DB o.Bo 
o.o 1315.34 0.95 
n. D 1111.15 1.05 
o.o 1111.15 1.05 
o.o 1340. 59 1 ... 
o.o 1401.15 2.64 
o.o 1291.62 1.11 
o.n 1966.51 0.95 

LTD CYCLE 

FUEL co co 
USED LBllK LBllK 
L~S. LB FUEL HOURS 

\,9B 905.51 IB019.10 
o. )6 1211.80 899B1.6) 
6,0] 1211.eo 899B1.63 
z. 58 1151.15 29151.19 
1.41 HB.11 15514. DB 

14.311 

MEASURED CALCULATED 
AIR FLOW Fil 

LS/HR 

249.DD o. 03311 
211.00 o. 05411 
369,DD D.08311 
359.00 n. 08335 
359.00 o. OB2B3 
764.00 0.08612 
164.00 0.08612 
552.00 0,08351 
562.00 o. 08162 
280,00 0.08232 
261.00 o. 05B29 

NO NO NO 
CORVI 2 x 
PPMY C ORYI CORVI 

PPMV PPMV 

11.00 -o.oo -o.oo 
20.00 -o.oo -o.oo 
61.00 -o.oo -o.oo 
43.0D -o.oo -o.oo 
51,DD -o.oo -o.oo 
59.00 -c.oo -o.oo 
59.0D -o.oo -o.oo 
18.00 -o.oo -o.oo 

140.00 -o.oo -o.oo 
59.00 -o.oo -o.oo 
36.0D -o.oo -o.oo 

MASS EMI MASS EMI MA~S EMI 
NOi co Ht 

LBllK LB/HR U/HR 
L~ FUEL 

o.51 13999,50 515,04 
Q,51 IBDl9, l0. ]99.11 
l.H J9201. DB 819.10 
O,AQ 11101.10 111. 79 
Q.95 11161.69 69B. B5 
1.05 89991.61 13B4. 29 
1.05 899d7.U 1]84.29 .... 51141.41 956, 62 
Z.64 54914,5B 978.36 
1.11 29151.19 665.54 
Q,95 15514.DB ]69.20 

EMISSIONS 

co Ht Ht 
EMISSION L8/ I• LB/IK 

LBS. LB FUEL HOURS 

).604 Z0,09 )99, 71 
0,450 19.04 I 184.29 
7.469 19.04 13B4.29 
2.915 25, BO 665. 54 
1.043 11.50 )69.20 

15.541 

I.OBI 

ALOEHYDES SMOKE PARTICULATES 
CORVI 

1.00 -o.~o -o.oo 
1.00 -o.oo -o.nn 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

8.oo -o.oo -o.oo 
B.oo -o.oo -o.oo 
1.00 -o.oo -o.oo 
8.oo -o.oo -o.oo 
6.00 -o.oo -o.oo 

MASS EMC MASS [~I MASS EMI MASS EMI 
ND2 CD2 NO · NOX 

LB/HR LA/HR LB/HR LB/~R 

o.o 39593. 46 10. 12 10.12 
o.o 3J151.81 11. 3B 11. JB 
o.o 440BI. H 42. \0 42.30 
o.o 4]528.09 26.09 26.09 
o.o 0199,09 Jl.14 JI, 14 
o.o 8557B. 69 16. 50 16.50 
o.o B551B.69 16. 50 76.50 
o.o 61565.AI 72.49 12.49 
o.o 7D92U,JI 133.01 IJJ.01 
o.o J3J2J.11 28. 55 28.55 
o.o 41493.H 20.02 20.02 

Ht NO NO NO 
EMISSION LBllK LR/IK EMISSION 

LBS. LB FUEL HOURS LAS, 

o.oBo 0.51 11.JB 0.0023 
0.001 1.05 16.50 0.0004 
0.115 1.05 16. 50 0.006t 
0.061 1.11 2B. 55 0.0029 
0.025 0.95 20.02 0.0013 

o.zq3 0.0132 

0.020 0.0009 
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DATE• 1/Z8171 

TEST DRGANIUTIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIER! LTCOlllNG 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• Z4l ENGINE TYPE AND MODEL• 0-320-EZA SUIAL NUllB[RI L-21841-27AA 

UTEO HORSEPOWER: 150. 

ENGINE TOT Al TlllEI 161. HRS 

FUEL I AV GAS 80/ 87 FUEL H/C RATIOI 1.840 

OPEAATIONAL DATA eeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeee .. eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 

INLET AIR TENPERATURE, DEGREES F: START 81.00 FINISH 81.00 

ATMOSPHERIC PRESSURE: START 29.80 FINISH 29.80 

INLET AIR HUNIDITY, GRN HZO/LB AIRI 0.01 

RELATIVE HUMIDITY: 42.00 PERCENT 

SAMPLE LINE: TENPERATURE, DEGREES C1 -0.00, FLOW RATE, LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUN BER OF TES TS I 11 

COMNENTS: 

CARS. HST ENGINE MEASURED NEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR· FLOW F/ A 

LB/HR LB/HR 

IDLE-LOW l -o.o 12.90 156.00 O.OHOB 
IDLE/TAXI 2 -o.o 14.10 110.00 0.05381 
RUN UP ] -o.o 35.20 401.00 a. oeo12 
RUN UP-LEAN 4 -o.o 35.20 404.00 0.08011 
RUN UP-RICH 5 -o.o 34.00 392.00 o. 07968 
TAKE-OFF 6 -o.o n.80 8oe.oo 0.08647 
CLIMB 1 -o.o n.eo eoe.oo a. OB647 
DE SCENT e -o.o 51.60 579.DD O. OB4H 
DESCENT ON e -o.o 44. 50 525.00 0.07802 
APPROACH 9 -o.o 22.30 245.00 O. CB190 
TAXI 10 -o.o 11.10 152.00 o. 04331 

TEST f XHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
HOOE GAS GAS IORYI 2 IORYI IDRYI 2 l IDRYI 

TEMP PRfSSURE PERCENT y IDRYI PPNV PPMV IDRYI IDRYI 
DEGREES PSU PERCENT y PPMV PPHV 

381.00 -o.oo 1.00 •• 10 1436.00 17.00 -o.oo -o.oo 13.00 -o.oo -o.oo 

9875 411. 00 -o.oo 4,90 6.50 1661.00 46.00 -o.oo -o.oo 4.00 -o.oo -o.oo 
998.00 -o.oo 8.90 e.20 2506.00 189.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

4 942.00 -o.oo B.70 B.40 2337.00 136.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1076.00 -o.oo 8.60 B.40 22eo.oo 146.00 -o.oo -o.oo -o.oo -o.oo -a.co 
6 1379.no -o.oo 10.60 1, BO 2337.00 159.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 1379.00 -o.oo 10.60 7.80 2337.00 159 .oo -o.oo -o.oo 6, 00 -o.oo -o.oo 
8 1312.00 -o.oo 9.80 8. 20 2337.00 99.00 -o.oo -o.oo 5.00 -o.oo -a.co 
e 1312.00 -o.oo 7,90 e.80 2055.00 321. 00 -a.co -a.co 5.00 -o.oo -o.oo 
9 1011.00 -o.oo ?.80 7.50 3294.0C 96.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

10 594.00 -o.oo Z.90 6.30 985. 00 46.00 -a.co -o.oo 5.00 -o.oo -o.oo 

IFS I ~ASS EM I MASS EM I HASS EHi HASS EMI MASS EMI HASS FMI MASS fHI MASS EMI MASS EM I MASS EMI HASS EHi HASS EHi 
HOOE CD HC N02 cn2 NO NOX co HC N02 CO:! NO NOX 

LB/ lK LB/ IK LBllK LB/lK LB/lK LBllK Ld/HR LB/HR LB/HR LB/HR LB/HR LB/HR 
LB FUF.L LS FUFL LS FUEL L 8 FUEL LB FUEL LB FUU 

n6.10 22.94 o.o 1796.68 0.78 O. 7A l 0791. 39 795 ,99 o.o 23117.09 10.05 10.05 
85~. 88 16.62 o.o 1783.88 l. 37 1.32 12001.85 234. 29 a.a Z515l.75 18.61 18.61 

1036.28 16. 71 o.o 1~00.11 3.61 3.61 36471.06 588.24 o.o 52805. 94 127. 24 127.24 
4 1013.98 15.60 o.o 1538.25 2. 60 2.60 35692.12 549. ll o.o 54146.51 91.65 91.65 
5 lOOA.48 15. 31 ~.o 1547.69 2.81 2.81 34288.16 520.63 o.o 52621. 50 95.61 95.61 
b 1149.23 14.51 o.o 1328. 73 2. 83 2.83 84813.44 1010.93 o.o 98059,94 208.97 208.97 
1 1140,2] 14.51 o.o 1328. 73 2.e1 .2.81 84813.44 1070.9] o.o 98059.94 20A.97 20A.97 
8 IOB5. 81 14.83 o.o 1427.51 1.80 1.80 5b027.69 7b5.21 o.o 73659.44 92.97 92.97 
8 944.06 14.06 o.o 1652. 32 6. ]0 6.30 42010. 79 625.88 o.o 13528.31 280.39 280.39 
9 1121.01 21.62 o.o 1350.40 1.81 I. 81 25043. 50 482.10 o.o 30113.98 40.30 40.30 

10 610.07 12.26 o.o 2150.64 1.64 1.64 1311.18 143.40 o.o 25162.49 19.21 19.21 

LIO CYCLE fMISSIONS 

TES I TIME IN MEASURED FUEL co co co HC HC HC NO NO NO 
MOOE HOOE FUEL FLOlll USED LBllK LAI IK EMISSION L811K LB/ IK EMISSION LRllK LB/ IK EMISSION 

MIN, LS/HR LRS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS Les. 

2 12.00 14.10 2.82 855.88 12067 .85 2.414 16.62 234.29 0.047 1.12 18.bl a. oon 
6 O.JO 73.80 o.n 1149.23 84813. 44 0.424 14.51 1070.93 0.005 2 ,Rl 208.97 0.0010 
1 s.oo 11.eo 6.13 1149. 23 84813.44 7.040 14.51 107C.93 0.089 2.A] 208.97 0.0173 
9 i..oo 22. 30 2.23 1121.01 25043.~0 2.504 21.62 482.10 0.048 I.Al 40.30 0.0040 

10 4.00 11. 70 0.18 630.07 1371.78 0.494 12.26 141.40 0.010 1.64 19.21 o. 0013 

TOTAL FDA CYCLE 12. 328 12.875 0.199 0.0274 

TOTAL FOP CYCLE/LA FUEL 1.0 .. 0.016 0.0022 
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I 

J877 

DAJEI 7111171 

rur OllGlllUITION• SCOH/GEii AVIATION 

ENGINE SUPPLIEll LVCOlllllG 

ENGINE OITA •••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••• .. ••••••••••••••• 

CAL ID NU118ERI ZU 

ENGINf TOTAL Tllll1 

fUfll IV GAS 10/IJ 

ENGINE TYPE ANO llODEL• o-uo-ua 

RITED HDISOOllUI lSOo 

lH. HIS 

fUIL MIC UTIDI lo MO 

SEl llL NUllHl 1 L-lT141-ZJll 

O'El&TIOMAl DITA ••••••• .. •••••••••••••••eeeeeeee1eeeeeeeeeeeeeeeeeee1111111111111eeeee1 .. eeeeeeee .. 1eee11eee11eeeeeeeee 

IN\.U Ill TEllPEllTUUt OfGJ.EH FI START IZ.50 FINISH IZ.50 

ATllOSPHU IC PIUSUIEI SUIT n.ao FINISH 29.10 

I NL ET 111 Kllll D ITV, GIN H20/L8 .... 0.01 

IEUTIVE HUlllOITVI •o.oo PEICENT 

SAMPLE LINE• TEllPUITUIE, DEGIEES Cl -o.oo, FLOll RITE, LITEIS/lllNI J.oo 

UllPLE LINE TllllSPOU TINE, SEC1 1.10 

NUllBER OF TESTS I 11 

COllllENTSI 

CAAi. TfST ENGINE llEASUIEO llEASUAEO CALCULATED 
HEATER llODE APll FUEL FLOll UA FLOll Fil 

LB/Hll U/HR 

IDlE-LOll -o.o Uo90 11>1.00 o.011u 
IDLE/TUI -o.o U~90 1'6.00 o. 0•91J 
AUN UP -o.o JZ,80 sn.oo 0.08015 
AUN UP-LEAN • -o.o ll.60 J60.00 o.oaon 
AUN UP-A ICH 5 -o.o ]2,80 Jn.oo o. 08016 
TUE-OFF 6 -o.o JO.JO 7"5.00 0.08511 
tll118 J -o.o TO.JO l65.00 0.085ll 
DESCENT a -o.o 50.•0 567.00 o.081n 
DESCENT ON I -O.D •1.00 05.DO o. DJ8•9 
APPROACH ~ -o.o IJ,60 193.00 0.0810] 
TUI 10 -o.o 11. JO 15•.oo o.0•21a 

TEST E IHAUST EIHIUST co co THC NO ND NO lLOEHVOES SllOlE PIA Tl CUU TES 
llOOE GAS GAS IORYI z IORVI IDAVI z I IORVI 

TEllP PRESSURE PERCENT v IORYI PPllV PPllV IORYI IOAYI 
DEGUES PSll PERCENT PPllV PPllV 

291.00 -o.oo 1.90 •.JO 1081.00 26.00 -o.oo -o.oo •.oo -o.oo -o.oo 
•O•.OO -o.oo ].50 J.10 1•1•.00 59.00 -o.oo -o.oo J.OO -o.oo -o.oo 
q6•.00 -o.oo 9.00 8.Zo 204.00 218.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• 852.00 -o.oo q.oo a.20 2468.00 141 oOO -o.oo -o.oo -o.oo -o.oo -o.oo 
s 120.00 -a.DD 8.90 8. 10 2521.00 U9.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1278.00 -o.oo 10.60 7.60 2523.00 160.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1211.on -o.oo 10.60 J.60 2523.00 160.00 -o.oo -o.oo J.oo -o.oo -o.oo 
8 1211.00 -o.oo 9.•0 a.oo Zl5T.OO u1.oo -o.oo -o.oo •• oo -o.oo -o.no 
8 1211.00 -o.oo 7.90 8.90 2135.00 399.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
9 q6•.00 ·0.00 9.JO 7.40 3355.00 11•.00 -o.oo -o.oo 1.00 -o.oo -o.oo 

10 HI.CO -o.oo 2.60 6,40 1026.00 61.00 -o.oo -o.oo 5.00 -o.oo -o.oo 

TEST MASS EMI MASS Elll lllSS Elll lllSS flll MASS EMI lllSS EMI 11155 EMI llASS Elll lllSS Elll lllSS Elli lllSS Elll 11155 fll I 
llOOE co Ht N02 coz NO NOi co HC N02 COl NO NOi 

L8/ll L"/IK LB/ll LH/IK L8/ll LBllK Le/HR L8/HR LB/HR LB/HR LB/HA LB/HR 
Lft FUEL LB FUEL L8 FUEL LB FUEL . LB FUEL LB FUEL 

I n2.21 18.65 o.o 22H.02 1.29 1. 29 7381. 51 2•0.5J o.o 28689.85 16.59 16.59 
2 658.28 15.2' o.o 2098.16 1.a2 1.82 8•91.78 196.•8 o.o 27066.19 23,51 ZJ. 51 
J 10•1. u I J.•5 o.o 1•90. 48 .... .... 3049.87 572.•I o.o •8881.59 1)5.87 U5.87 
4 1042.15 16.H o.o 1491.89 2.68 2.68 J29Jl. 79 517.21 o.o •H•J.Hl 84. J• 8•.H 
s 1010,H 16.73 o.o 1509.61 2.6• 2.64 l3J91.91 548.6• o.o •9515.2 7 86.69 86.69 
6 1160. 5) 15.81 o.o 1307. 38 2.aA 2. 88 81585.)8 1112.16 o.o 91909.06 202.za 202.28 
1 1160. 53 15.82 o.o 1307.38 2.88 2.BA 81585. J8 1112.16 o.o 91909.06 lOZ.28 202.28 
B 10'6.ao 15.46 o.o 109.92 2.46 z.•6 5•Z1C,95 n'l.ll o.o 7Z571.75 IH.U IH.23 
8 na.oJ l•.52 o.o 1660.49 J. Ja 1.19 J8•60.88 595.JO o.o "8080.06 ]19. 07 119.07 
9 1121.n Z2.Z6 o.o uo.22 2.11 Z.17 19J81. I• J91 .B5 o.o ZJH0.91 18.19 1a.1q 

10 577.0. u.o. o.o 2211.ao 2.22 2.2z 6751.U 152.59 o.o 26112.01 26.02 26.02 

LTD CYCLE EMISSIONS 

TEST TIME IN MU SURED FUEL co co to HC HC Ht NO NO NO 
MOOE llDUE FUEL FLOll USED LBllK L8/ IK EMISSION LB/IK l8/ IK ElllSSION LBllK LB/ IK EMISSION 

lllN. LB/HA LBS. LB FUEL HOURS LBS. LB FUEL HOU AS LBS. L8 FUEL HOURS LBS. 

12.00 12.90 2. 58 658.ZB 1•91. JB 1.698 1~.21 196.48 o.OJ9 1.az ZJ.51 0.00•1 
6 0.10 JO.JO 0.15 1160. 5) 81585.18 0.408 15.82 1112.16 0.006 2.aa zoz. za 0.0010 
1 s.oo 10.10 5.81 1160.Sl 81585.J8 6.nz 15.82 1112.16 0,092 2.A8 zoz.2a 0.0168 
q 6,00 17.60 I. 76 I 12J.9J 19781.1• 1.978 Zlol6 J91.85 O.OJ9 2.11 JB.19 O.DOJB 

ID •• oo 11. JO o. Ja 571.D• 6151.•2 o.oz IJ.O• 152.59 0.010 2.22 26.0Z 0.0011 

TDUL FOR CYCLE II. JIO 11.J08 0.111 C.0281 

TOTAL FOR CYCLE/LB FUEL 1.000 0.016 o.oon 
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DATE• 1/2B/71 

TEST DRGANIZATIDNI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA •••••••••••• .. ••********'*'**'************** .. '****'************'****'************'*********'*************** 
CAL ID NUMBER• 243 ENGINE TYPE AND MDDELI D-32D-E2A SER UL NUMBER I L-278411-27At 

RATED HORSEPOWER I 150. 

ENGINE TOTAL TIME• 76B. HAS 

FUEL: AV GAS BO/B7 FUEL Hit RATIO• I .B40 

OPERATIONAL OAT& *********************'****************************************************************************'**** 
INLET AIR TEMPERATURE, DEGREES fl START B6.00 FINISH B6.00 

AT•OSPHERIC PRESSURE• START 29.80 FINISH 29.80 

INLET AIR HUMIDITY, GRN H2D/L8 AIRI 0.01 

RELATIVE HUMIDITY: 34.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES C: -0.00, FLOW RATE, LITERS/Ml~: 1.00 

SAMPLE LINE TRANSPORT TIME, SECI 1.60 

NU•BER Of TESTS: 11 

COMMENTS: 

CARS. TEST ENGINE MEASURF.0 MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR FLOW F/A 

LB/HR LB/HR 

I OLE-LOW I -o.o 11.10 159.00 o. 03039 
I DLEITAXI 2 -o.o 11.-10 154.00 0.04B7B 
RUN UP } -o.o 31.60 360.00 O.OBOH 
RUN UP-LEAN • -o.o 30.50 346.00 0.07989 
RUN UP-RICH 5 -o.o 10.50 3'9.00 O.OB025 
TAKE-OFF 6 -o.o 71.50 779 .oo o.OB610 
CLIMB 7 -o.o 71. 50 779.00 o.OB610 
DESCENT B -o.o 46.90 521.00 O.OB177 
DESCENT ON 8 -o.o H.50 517 .oo o. 07909 
APPROACH 9 -o.o 17.60 194.00 0.08l7B 
TAXI 10 -o.o 11. 70 155.00 0.04185 

TEST EXHAUST EXHAUST CD co THC NO N~ NO ALDEHYDES SMOKE PARTICULATES 
MOOE GAS GAS lDRYl 2 lORYI IORYI 2 x l ORYI 

TFMP PRESSURE PERCENT V lDRYI PPMV PPMV I DRYI IORYI 
DEGREES PSIA PERCENT v PPMV PPMV 

I 269.00 -o.oo 1.40 5.oo 906.00 16.00 -o.oo -o.oo 7. 00 -o.oo -o.oo 

S879 
2 392.00 -o.oo 3.10 1. 30 11BO.OO 40.00 -o.oo -o.oo 9.00 -o.oo -a.co 
} R97. 00 -o.oo 8 .90 B.20 2608.00 137.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• 785. 00 -o.oo 8.90 R.10 249B.OO B8.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 975.00 -o.oo a.so e. 10 2443.00 96.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

1256.00 -o.oo 10.60 1.10 2443.00 98.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 12 56. 00 -o.oo 10.60 1. 10 2443.00 98.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
8 1166.00 -o.oo 9.60 7. 80 2278.00 68.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
8 1166.00 -o.oo 8.40 B.50 2114.00 198.0U -c.oo -o.oo 1.00 -o.oo -o.oo 
9 919.00 -o.oo 10.00 1.10 34B6.00 11.00 -o.oo -o.oo 3.00 -o.oo -o.oo 

10 437. 00 -o.oo 2.50 6.40 906.00 40.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

TEST ~ASS EM I HASS EM l HASS EMI HASS EHi HASS EHi HASS EMI HASS EMI HASS EHi MASS EMI MASS El<I HASS EH I HASS EHi 
HOOE co HC N02 C02 NO NOX co HC N02 C02 NO NOX 

LB/IK L 8/IK L8/IK I B/IK L B/IK LB/IK LB/HR LB/HR LB/HR L8/H~ Le/HR LB/HR 
LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL 

I 435. 76 16.15 n.o 2445.26 o. B2 0.82 5098.36 188.96 o.o 28609.55 9.57 9.57 
2 595. 43 12.9B o.o 2203.08 1. 26 1.26 6966. 52 151.B7 o.o 25776. on 14. 77 14. 77 
1 10"15.67 1 7. JB o.o 1499.29 2.62 2.62 12121.20 549.25 o.o 47377.38 82. 75 82.75 

• 10•2. 3• 16.76 o.o 1490.53 1.69 1.69 31791.24 511.04 o.o 45461.20 51. 63 51.63 
5 1025. 01 16.30 o.o 1519.01 1.84 1.84 31262. 77 497.07 o.o 4632 9. 86 56.02 56.02 

1154. 77 15.24 o.o 1318.02 1. 75 1.15 B2566.31 IOB9.85 o.o 9421B.OO 125.38 125. 38 
1154. 77 15.24 a.a 1318.02 I. 75 I. 75 82566. 31 1089.85 o.o 94238.00 125. 38 125.JB 
1100.21 14. 95 o.o 1404.55 1.2B 1.28 51599,77 701.25 o.o 65B73. 25 bC. 04 60.04 
q91. 71 14.29 o.o 1576.79 3.R4 3. B4 44132.lq 636.10 o.o 70167.0u 170. 87 170.87 

9 1119.H 22.15 o.o 1354.21 1.•2 1.•2 19700.20 lH.32 o.o 23B34. 14 24.92 24.92 
10 561. 76 11.66 o.o 2259.60 1.48 1.40 6572.63 136.42 o.o 26437. 30 17.27 17. 27 

L TO CYCLE EMISSIONS 

TEST I IHE IN MEASURED fUfL co CIJ co HC HC HC NO NO NO 
MOOE ~ODE FUEL HOii USED LBllK L8/IK E•ISSION LB/ IK L8/lK E"ISSION LB/lK L8/lK E•ISSION 

Ml N. LS/HR LijS. LB FUEL HOURS LBS. LB FUEL ~OURS LBS. LB •UEL HCURS Las. 

2 12.00 11.10 2.1. 595.•3 6966. 52 1.393 12.9B 151.87 0.010 1.26 14. 77 0.0030 
6 o. 30 71.50 O.lb 1154.77 82566. 31 o.411 15. 2• I OB9. 85 0.005 I. 75 125.38 0.0006 
7 5.00 71.50 s.q1 1154.17 82566. 31 6.851 I~. 24 IOB9.85 0.090 1.75 125.38 c.0104 
q 6.00 17.60 1. 76 111q.]] 19700.20 1.970 22. 35 393.32 0.039 1. 42 24.92 0.0025 

10 4.00 11. 70 o. 78 561. 76 6572.61 0.440 11.66 136.42 0.009 1.48 17.27 0.0012 

TOTAL FOR CYCLE 11. 176 11.010 0.175 0.0176 

TOTAL FCR CYCLE/LR FUEL C.990 0.016 0.0016 
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I 

So81 

OATE• 1130111 

TEST ORGANIZATION I SCOTT/GEPI AVUT ION 

ENGINE SUPPLIER• LYCOMING 

ENGINE Oil& ••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttt•••••••••••••••••••••••••••••••••• 

ENGINE TOTAL TIME• 

FUEL: AV GAS 80181 

ENGIPIE TYPE AND MODELI 0-320-EZA 

RATED HORSEPOWER! 150. 

FUEL H/C RAT 101 1.840 

SER UL NUMBER I L-1634..-Z 1'8 

OPERATIONAL DATA ••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttt•tttttttttttttttttttttttttttttt 

INLET AIR TEMPERATUllEo DEGREES fl START 

ATMOSPHERIC PRESSURE• START 

14,00 FINISH 72.00 

Z9.85 FINIS~ 29.85 

INLET UR HUMIDITY, GRN H20/LH AIRI 0.01 

RELATIVE HUMIOITYI 52.00 PERCENT 

SAMPLE LINE• TEllPEAATUAEo CEGAEES Ca -O.OO, FLOW RATE, LITEAS/lllN,1 1.00 

SAMPLE LINE TA ANS POAT rlMEo SEC• 1.60 

l«JMBEA OF TESTS: II 

COMMENTS: 

CARS. TEST ENGINE MEASUAEO llEASUAEO CALCULATEO 
HE ATER MODE RPM FUEL FLOW UR FLOW FIA 

LB/HR LB/HA 

IDLE-LOW I -o.o 14.10 195.00 o. 02678 
IDLE/TAii 2 -o.o 16.40 224.00 o. 01949 
AUN UP l -o.o 1s.20 199.00 0.070T6 
AUN UP-LfAN 4 -o.o 14.00 381. 00 o. 01015 
AUN UP-A ICH 5 -o.o 34.00 186.00 0.07068 
TAKE-OFF 6 -o.o 71.50 812.00 0.01480 
CLIMB 1 -o.o 71.50 812.00 0.01480 
DESCENT 8 -o.o 0.10 486.00 0,04882 
DESCENT ON 8 -o.o S0.40 so.oo 0.07571 
APPROACH 9 -o.o 23.40 265.00 o. 01116 
TUI 10 -o.o lb.40 226.00 0.03669 

TEST EXHAUST EIHAUST co co THC NO NO NO 
MODE 19AS GAS I DAVI 2 IDAYI IDAYI 2 l 

TEMP PRESSURE PEACENI IDAYI PPMV PPllV I OAYI IDAYI 
DEGREES PSIA PERCENT PPMV PPMY 

I 103.00 -o.oo 1.00 4.60 1104.00 16.00 -o.oo -o.oo 
l 01.00 -o.oo 1.80 6.60 938.00 11.00 -o.oo -o.oo 
) 100.00 -o.oo 1.90 1.10 2152.00 143.00 -o.oo -o.oo 
4 1009.00 -o.oo r .so 1.20 2201.00 121.00 -c.oo -o.oo 
5 IC81.00 -o.oo 1.90 1.10 1986.00 97.00 -o.oo -o.oo 
b 1323.00 -o.oo 8,40 1.50 2091.00 118.00 -o.oo -o.oo 
r 132 l. 00 -o.oo 8.40 r.5o 2o•n.oo 118.00 -o.oo -o.oo 
8 1256.00 -o.oo 6, 10 4.10 1655.00 295.00 -o.oo -o.oo 
8 11qq,oo -o.oo 9.30 b.10 2428.00 102.00 -o.oo -o.oo 

" 951.00 -o.oo a.oo 1.20 2l1l.OO 110.00 -o.oo -o.oo 
10 411.00 -o.oo 1.60 6.20 112.00 98.00 -o.oo -o.oo 

TES! MASS EMI MASS EM I MASS EMI MASS EM I MASS ENI MASS EMI MASS EMI ~ASS EMI 
MOOE cu HC N02 CD2 ND NOX co HC 

LB/IK LB/ll LHflK LBflK LBflK LB/IK LB/HA LB/HA 
LB FUEL LB FUEi. LR FUEL LB FUEL LR FUEL LB FUEL 

I 353.18 22.H o.o 2 551. 00 2.oq 2.09 4988. 32 H 5.41 
2 42B .13 12.18 o.o 2466.51 2.11 2.11 1021.21 2oq. 55 
) 1048. 94 16.J6 o.o 1481.22 1.12 l.12 16922.11 ST6,C4 
4 1015. 29 16.18 o.o 1501.54 2.11 2.11 l519Q.84 510,42 
5 1050.09 15.12 o.o l4d2.84 2.12 2.12 35102.96 514,0S 
b 105]. 40 IS.Ob o.o 1411.19 2.0 2.0 15318.06 101b.81 
1 1053. 40 15.06 o.o 1411.19 2.41 2.0 15318.06 I01b.81 
8 1188.89 18.41 o.n 1255.55 q,44 q.44 5032.21 a44.25 
8 1156.11 11. 30 o.o 1109.H 2.09 2.08 502Q8. ll 811.10 
9 1046.94 11. n o.o 1480.48 2.16 2.36 244q9, 32 416.19 

10 410. J5 11. H o.o 24'U.39 4.13 4.ll 61ZQ,b6 185, 91 

UO CYCLE f.MISS IONS 

!EST f I ME IN MEASU•f.U FUEL co en CD HC HC 
MODE MOOE FUEL FlDU USED LBllK LBllK EMISSION LBllK LRllK 

MIN. LB/HA LBS. LB FUEL HOURS LBS. LB FUEL HOURS 

12.00 16.40 3.28 42B. ll 1021.21 1.404 12. TB zoq,55 
o. )0 11.50 0.16 1053.40 15)18.06 0.111 15.0b 1016.81 
5.oo 11.so S,Q) 1053.40 1531B.06 6.251 U.C6 1016.87 

9 b.00 23.40 2. l• 1046.q• 244Q8. 32 2.450 11. 7q 416.19 
10 4.00 16.40 1.10 410.35 6129.66 0.451 11.14 IB5.91 

TOTAL FOR CYCLE 13.011 10.933 

TOfAL FDA CYCLE/LB FUEL 0.840 

ALOEHYDES SMOKE PAA II CUL ATES 
IDAYI 

1.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

3. 00 -o.oo -o.oo 
1.00 -o.oo -o.oo 
l.00 -o.oo -o.oo 
4.oo -o.oo -o.oo 
1.00 -o.oo -o.oo 

NASS ENI NASS F.NI MASS F.MI MASS EMI 
N02 CD2 NO NOX 

LB/HA LB/HR LB/HA LB/HA 

o.o 36051.15 2q,5o 29. 50 
o.o 40450,65 45,4q 45,4q 
o.o 5213Q. OS IOQ. 1a 109,18 
o.o 51052.49 94.14 q4.14 
o.o 50416.SQ 12.01 12.01 
o.o 105662. 19 113. 19 1n.1q 
o.o 105662.19 11).19 113.19 
o.o 51318.58 431.5Q 431.59 
o.o 659qo. 94 105.02 105.02 
o.o )4643.1) 55.ll 55.33 
o.o 40913.55 61. 70 b1.10 

H( NO NO ND 
EMISSION L8fl< LBll< EMISSION 

LBS, LB FUEL •DU•S LBS. 

0.042 2.11 45,4q O.OOQI 
0.005 2.0 1 n.1q 0.0009 
0.089 2.0 173.19 0.0144 
0.042 2.36 55.)) 0.0055 
0.012 4.1] 61. 10 o.ooo 

o.1q1 0.0145 

0.015 o. 0026 
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DATE• 1/30171 

TEST ORGAN I lATI ONI SCOTT/GEN AVUT ION 

ENGINE SUPPLIER• LYCOlllNG 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••• 

CAL ID NUMBER• 252 ENGINE TYPE AND llOOEL• D-320-E2A SER UL NUll8ER I L-16J~~Z7AC 

RATED HORSEPOWER: 150. 

ENGINE TOTAL TIMEt 120. HRS 

FUEL l AV GAS 80/87 FUEL H/C AU 101 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES Fl START 11.00 FINISH 72.00 

ATMOSPHERIC PRESSURE• START 2q.e5 FINISH 29.85 

INLET AIR HUMIDITY, GRN HZO/LB AIR• a. 01 

REUTI YE HUMIDITY: 57.00 PERCENT 

SAMPLE LI NE: TEMPERATURE, CEGREES Cl -o.oo. FLOW RATE, LITERS/MIN• 1.00 

SAMPLE LINE TRANSPORT TlllE, HC• 1.60 

I NUMBER OF TESTS• II 

I COMMENTS: 

CAR8. TEST ENGINE MEASURED MEASURED CALCULATED 
HE ATER MODE RPM FUEL FLOW AIR FLOW FIA 

L8/HR LB/HR 

I OLE-LOW -o.o 14.10 1aq .oo 0.02161 
IDLE/TAXI -o.o 14.10 186.00 0.04018 
RUN UP -o.o 34.00 383.00 o.06qo1 
RUN UP-LEAN 4 -o.o 32. AO 311.00 0.0688q 
RUN UP-RICH 5 -o.o 34.00 181.00 0.07027 
TAKE-OFF 6 -o.o 6q.1a 1qo.oo 0.01312 
CLIMB 1 -o.o 6q.10 7qo.oo 0.01112 
OE SCENT 8 -o.o 41.00 soo.oo o. 06861 
DESCENT ON 8 -o.o 44.50 511.00 o.oroq1 
APPROACH ? -o.o 22.30 254. 00 o.oron 
TAXI 10 -o.o 14.10 191.00 0.03112 

IEST EXHAUST E XHAUS I co co THC NO NO NO ALOEHYOES SMOKE PARTICULAIES 
MOOE GAS GAS IORYI z IORYI IDRYI 2 x IDRYI 

TFHP PRE SS URE PERCENT IDAYI PPMV PPMV ( DMYI I DRYI 
DEGREES PSIA PERCENT PPHV PPHV 

2BO.OO -o.oo 1.40 4.40 qn.oo 23.00 -o.oo -o.oo 1.00 -~.oo -a.oo 

9883 
426.00 -o.oo Z.40 6.10 1zoe.oo 46.00 -o.oo -o.oo J.oo -o.oo -o.oo 
q9e.oo -o.oo 7.80 6.BO 21q6.oo 119.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
942. 00 -o.oo 7 .60 1.00 2086.00 92.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

1054.00 -o.oo 8.00 6.90 1q16.00 Al .OO -o.oo -o.oo -o.ao -o.oo -o.oo 
6 1323.00 -o.oo u.10 1.60 1867.00 110.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 Ill 1.00 -o.oo e.10 7.60 1867.00 110.00 -o.oo -o.oo 4.00 -o.oo -o.oo 
8 1233. 00 -o.oo 6.ZO a.so 1592.00 1q6.00 -o.oo -o.oo 3.00 -o.oo -o.oo 
8 11q9.oo -o.oo 7 .so 1.60 lq76.QO 305.00 -o.oo -o.oo 3.00 -o.oo -o.oo 
q q19.oo -o.oo 1.10 1. 20 2J06.00 111.00 -o.oo -o.oo 4.00 -o.oo -o.oo 

10 448.00 -o.oo 1.eo 6.20 qee.oo 102.00 -o.oo -o.oo 1.00 -o.oo -o.oo 

TEST HASS ~HI HASS EMI MASS f~I MASS Ell I •ASS EMI HASS Elll MASS EMI MASS Elll MASS EM I HASS EMI MASS EHi MASS Elll 
MOOE co HC NOZ C02 NO NOX co ·HC N02 C02 NO NOX 

LB/IK LB/IK LBflK LB/IK LB/IK LBflK LBfHR LBfHR LBfHR LBfHR LAfHR LB/HR 
L~ FUEL LB FUEL L0 FUEL LB FUEL LB FUH LB FUEL 

I •1q.q2 IB.32 o.o ZlbQ.qz 1. 10 1.10 6166.ql 258.28 o.o 33415.QZ 18. 26 IB.26 
z 562 .43 16.21 a.a 2246.07 1.11 1.17 7q30. 21 228.60 o.o ll66q.52 H.n 24.97 
3 1063.31 11.15 o.o 1456.51 2.66 2.66 36152.5• 5B2.q4 o.o 4q521. 7.1 qQ.60 qo.60 

1036. 82 16.30 o.o 1500.46 z. Ob 2.0b 3•007.54 514.5Q o.o 49215.02 b 7. b2 67.62 
I 070.4Q 15.14 o.o 1450.71 1.18 1. re 36]96. 76 51'. 88 o.o .q324. >Z 60. 51 60.53 
1030.M 13.60 o.o 1518.52 2.30 2.10 71115.5b 91q.59 o. 0 10492<1.50 15e. 11 158.17 

1 1010.04 13.60 o.o 1518. 52 2. 30 2. 10 71175.56 q3q.5a o.o 1o•q29.50 158. 71 15B.17 
8 842. q4 12.40 o.o 1a1s.19 4.38 4. 38 ]4560.65 508.H o.o 141t41.00 11q.46 17q.4b 
8 qqo.u 14.q5 o. 0 1576.qq 6.62 6.62 4"075. 76 665.08 o.o 70176.25 2q• • .i zq•." 
q 1028.10 I 7.61 o.o 1510.•e 2.41 2.41 22Q26.66 193.24 o.o 33681. 17 54.2q 5•.zq 

10 44q. 01 14.12 o.o 2430.03 4.18 •.18 ~]] 1. 00 IQ9.0Z o.o 34263. 38 58.H 58.q] 

I LTD CYCLE F.~ISSIONS 

TEST Tl~E IN MEASURED FUEL co en co HC HC HC NO NO NO 

I MOOE MOOE FUEL FLOW USED LB/I< LB/IK EMISSION LBflK LB/lK EMISSION LBflK LB/IK EMISSION 
MIN. LB/HR LBS. LB FUEL HOUR~ LBS. LB FUEL ~OURS LBS. LB FUEL HOURS LBS. 

2 12.00 14.10 1.82 562.•J 7q30.21 1.586 16. 21 228.60 0.046 1.17 24.97 C.0050 
6 0.30 6q.10 0.15 1030.04 71175.56 0.356 IJ.60 0]9.58 0.005 2.10 158.17 0.0008 
1 5.oo 6Q.IO 5. 74 1030.04 71115.56 5.908 13.60 93Q.58 0.078 2. 30 158. 77 0.0112 
q 6.00 22.10 2.23 1020.10 22Q26.66 2.293 I 7.63 1q1.24 0.039 2.43 54.2q a. 005• 

10 •• oo 14.10 o.q4 41tq.01 6331. 00 0.424 14.12 1qq.02 0.013 lt.18 5•.Ql a. oo1q 

TOTAL FOR CYCLE 12.075 10.566 0.181 0.0281 

TOTAL FOR CYCLE/LR FUEL 0.875 o. 015 0.0023 
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DUE a l/29171 

TEST DaGINIUTION• SCOTT/GEN 1¥11TION 

ENGINE SUPPLIER• LYCOMINC 

ENGINE DITA ••••••••••••••••***"****"**'**•••••••••••••••••••••••••••••t•••••••••••••••••••••••••••••••••••••ttttttttt 
CIL ID NUMBER• 26D ENGINE TYPE IND MODELI 0-32D-E21 SER Ill NUMBER• L-ZnDz-211a 

RITED HORSEPOWEU UD. 

ENGINE TOTAL f1ME1 UO. HRS 

FUELi IY GIS SD/81 FUEL H/C RITIOI 

OPEi• T IONAL DAT & ttttttt .. ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt• 

INLET AIR TEMPERATURE, Ol>GREES fl STIRT lb.DD FINISH 86.00 

UMOSPHEAIC PRESSURE! SURJ 3D.15 FINISH 3D.U 

INLET AIR HUMIDITY, GAN H20/LB llAI OoOI 

REllTI YE HUMIDITY! 45.DD PERCENT 

SIMPLE LINE• TEMPERATURE, DEGREES Cl -D.DDo FLOW RITE, LITERS/MINI 7.0D 

SIMPLE LINE TRANSPORT TIME, SEC• lo60 

I NUMSU OF TESTS I II 

I COMMENTS I 

CIRB. TEST ENGINE MU SURED MEASURED CALCULATED 
HEUER MO•lE RPM FUEL FLOW UR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -D.D 1.DO 81.DD D.D54H 
IDLE/TUI 2 -D.D 5.3D 63.DD D. D6815 
AUi; UP I -o.o 15.80 182.DD D.D13'19 
AUN UP-LEIN 4 -o.o 15.8D 183.DO o.onu 
RUN UP-RICI< 5 -D.O 15.BD 183.DD D.01314 
T &KE-OFF 6 -D.D 3B. 7D 416.DD D.D78'11 
CLIMB T -D.D 38.7D 06.DD D. 018'11 
DE SC ENI 8 -0.D ZZ.'ID 214.00 D.D1Z'l5 
DESCENT ON 8 -o.D 22.'ID 279.DO D.01181 
IPPRDICI< 'I -D.D 15.BD 118.00 D. D1419 
TUI ID -D.D 5.3D 66.00 0.062D4 

TEST EX HAU SI ErHAU~I co co THC NO NU NO ALDEHYOES SMD~E PAR Tl CULi TES 
"ODE GAS GAS IDRYI 2 IORYI IORYI 2 • IDRYI 

TEMP PRESSURE PERCENT y IORYI PPMY PPMY CORYI IORYI 
DEGREES F PSll, PERCENT V PP•Y PPJlllV 

I ?'II.DO -o.oo 4.40 1.1D 2425.00 10.00 -o.oo -0.0D 'I.OD -D.DD -D.DD 

~885 
2 
) 

404.0D -o.oo 6.40 B.20 2647.00 
1020.00 -o.oo B.oo 1.10 2516. 00 

51.DD -0.0D -D.DD 1.00 -D.DD -O.OD 
ID9.0D -D.DD -D.DD -D.00 -D.OD -D.OD 

4 '186.DO -o.oo 1.BO T .Bo 2425.00 '16.DO -o.oo -D.OD -O.OD -O.DO -0.DD 

' 1076.00 -o.oo 7.BO l.BO 2202.00 n.Do -D.DO -D.00 -o.oo -o.oo -D.DD 
b 1)00.00 -o.oo '1.00 7 .BO 2146.00 e.oD -0.DD -D.OD -0.DO -o.oo -0.DD 
1 I 100. DO -o.oo 'I.OD 7.80 2146.00 e.oo -o.oo -D.00 6.0D -o.OD -o.oo 
e 1222.00 -o.oo 1.00 8.60 1'17'1.00 34.00 -D.00 -o.oo 5.00 -o.oo -O.DO 
B 1188.0D -o.oo 6.50 8.'10 I 86 7. 00 109.00 -O.OD -o.oo 4.DD -D.DD -D.OD 
'I '11'1.DO -o.oo 8.4D 1.10 1B10.00 65.0D -0.0D -0.0D 4.0D -a.no -D.OD 

10 448.0D -o.oo 5.10 8.10 2146.00 62.DD -o.oo -0.0D 6.0D -D.OD -O.OD 

TEST "'s~ fMI MISS EMI MASS EMI MISS EMI MASS EMI MISS EMI MASS EMI MISS EMI MISS EMI MISS E~I MISS F.MI MISS EMI 
MODE co Ht NU2 C02 NO NO• co Ht N02 C02 NO NO• 

LB/IK LSI \K lR/U LB/IK LB/IK LB/IK LB/HR LB/HR LB/HR LB/H~ LB/HR LB/HR 
LA FUEL LB FUEL lB FUEL LB FUEL LB FUEL LB FUEL 

I 157.DO 21.0'I o.o 1'119.28 o. 85 0.85 52'18.'11 167.26 o.o 11414.'15 ~.'13 5.'13 
2 869.81 20.60 o.o I Hl.05 1.14 1.14 461C.DO IO'l. 20 O.D 9280.H 6.0) 6.01 
1 1013.06 I 8.19 o.o 1512.05 2.21 2. 21 160D6.21 290.6D o.o 24206. 34 H.82 35. 82 
4 '1'14.66 11.11 J.O 1562. 81 2.01 2. DI 15115.56 27'1.8] D.O 24692.66 11.11 11.11 
5 'l'lb.Ob 16.10 D.D 1565.DJ 1. 51 1.53 15137.11 254.45 D. 0 241Z7.4b 24.1'1 24.l'I 
b ID68.62 14.~9 o.o 105.11 0.16 D.16 41355. 5) 564. 76 D.O 5631'.'I~ 6.D4 6.D4 
1 1068.62 14.,'I o.o 1455.11 D.16 D.16 41355.53 564. 76 D.O 56314.95 6.04 6.04 
8 89~. 16 14.49 ~.o 1727.98 D.11 D.11 204'19.14 IJl.'IZ· O.D )9510.11 16. 35 16.35 
B BH.48 U.86 o.D UIZ.49 2.n 2. 3Z 1'12'12.n 117.38 o.o 415D6.02 51.14 53.14 
'I lO~l .49 20.n o.o 144'1.H 1.35 1.)5 16111.H 128.19 o.o 229D0.91 z 1.11 21.JZ 

10 1~8. 06 18.,1 o.o IQl6.67 1.53 I.SJ 4070. ll '18.10 o.D 10158. 3' e. 11 e.u 

LTD CYCLE EMISSIONS 

TEST I IME IN MEISUUO FUEL co co co Ht llt Ht ND •O NO 
MODE MOUE FUEL FLOlo USED LBll• LB/U EMISSION LB/ IK LB/IK EMISSION LBllK L8/IK EMISSION 

MIN. LB/H' LAS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12.DD 5.10 1. D6 86'1.BI 4610.DD D.'122 2D.6D 10'1.ZD O.D22 1. 14 6.DJ D.0012 
6 D. 1D 1e.10 D. l'I 1068.62 41355. 51 0.201 14.59 564.76 D.00) 0.16 b.D4 D.OODO 
1 5.00 18. 70 3.21 ID68.62 41355.53 1.431 14.5'1 564. 76 D.D47 0.10 o.04 0.0005 
'I 6.0D 15.80 1. 58 ID61.4'1 16711.41 1.671 20.11 128 .19 D.Dn 1. )5 21.12 0.0021 

ID 4.DD 5.10 D.16 168.06 407D.11 0.213 I 8. 51 '18.10 D.OD7 1.51 8.13 o.ooD5 

TOTAL FOR CYCLE 6.401 60511 D.111 O.D044 

TOTAL FOR CYCLE/LB FUEL 1.011 0.011 D.ODD7 
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~887 

I 
l 

DATE• l/Z8/ll 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOlllNG 

ElrlGINE DATA ••••••••••••••••••••••••••••••• .. •••••••••••.• .. ••••••••eeaeeee .. eeeMee .. eeae• ............................. . 

CAL ID NUllBERI 261 ENGINE TYPE AND llODELI O-JZO-E2A SHIAL ICIJlllE., L-zuoz-zuc 

R&T£D HOllSEPOllERI ISO. 

ENGINE TOTAL TlllEI UO. HRS 

FUEL: AV GAS 80/87 FUEL H/C RATIO• 

OPERATIONAL DATA •••••••••••••••••••eeeeeeeeeeeeeeeee•teeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .. aeeee .. eeeeeeeeeeeeeeeeee 

INLET AIR TE"PERATURE, DEGREES Fl START ae.oo FINISH ea.oo 

J0.15 ATMOSPHERIC PRESSURE• START 10.15 FINISH 

INLET AIR HUMIDITY, GRN H20/L8 AIR: 0.01 

RELATIVE HUMIDITY: 49 0 00 PERCENT 

SAMPLe LINE• TE"PERATURE, DEGREES Cl -O.OO, FLOW RATE, LITERS/lllN• 1.00 

SAMPLE LINE TRANSPORT TlllE, SEC: 1.60 

NUllBER OF TESTS1 II 

COllllENTS: 

CARS. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MOOE RPll FUEL FLOW UR FLOW F/A 

L9/HR LB/HR 

IDLE-LOW -o.o l.00 Bl.CO 0.0527Z 
IDLE/TUI -o.o 1.00 u.oo o. 06911 
RUN UP -o.o 15.BO 182.00 o.0671B 
RUN UP-LEAN 4 -o.o 15.80 IBl.00 o.0H12 
RUN UP-RICH ·5 -o.o 15.BO IB2.00 o. 06655 
TAKE-OFF 6 -o.o ]8. 70 435.00 0.01011 
CLIMB 1 -o.o JS.JO 435.00 0.01011 
OE SCENT B -o.o 21.10 253.00 o. 06529 
DESCENT ON B -o.o 24.60 2B4.00 o.06699 
APPROACH 9 -o.o 14.10 151.00 o.0~155 
TAXI 10 -o.o 5. ]Q 66.00 o. 058]8 

TEST EXHAUH EXHAUST co co THC NO NO NO 
MOOE GAS GAS IDRYI 2 IORYI IDRYI 2 x 

TEMP PRESSURE PE•CENT V IORYI PP~V PPMV I ORYI IORYI 
DEGREES PSIA PERCENT V PPMV PPNV 

-o.oo -o.oo 4.40 6. JO 2317.00 21.00 -o.oo -o.oo 
44B.00 -o.oo 6.80 B.oo 2704.00 H.00 -o.oo -o.oo 

104].00 -o.oo 1.20 1.00 242B.OO 98.00 -o.oo -o.oo 
4 1009.00 -0.011 1.90 B.oo 2111.00 80.oo -o.oo -o.oo 
5 I 065.00 -o.oo 1.10 1.00 2097.00 67.00 -o.oo -o.oo 
6 1289.00 -o.oo B.00 6-'10 2042.00 8.oo -o.oo -o.oo 
1 1289.00 -o.oo e.oo 6.90 2042.00 8.oo -o.oo -o.oo 
8 1211.00 -o.oo 6.20 1.10 1876.00 34.00 -o.oo -o.oo 
B 1188.0a -o.oo 1.10 1.io 2097.00 67.0a -o.oo -o.oo 
9 947.00 -o.oo 1.10 6. 50 2B69.0a 48.00 -o.oo -o.oo 

1a ltlt8.00 -o.oo lt.bO 1.90 ZO'll.00 66.0a -o.oo -o.oo 

TEST MASS EMI MASS EMI MASS EMI HASS EMI MASS EM I HASS E~ I MASS EMI MASS EMI 
MODE cu HC N02 co2 NO NOX CD Ht 

LB/ IK LB/IK LB/ IK LB/IK LB/IK LK/IK LB/HR LB/HR 
LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL 

I 784.44 21.66 o.o 1876.81 0. 79 o. 79 5491.07 165.61 
2 q11, 5b 20. 71> o.o 1685.0Z 1.01 1.al blB0.91 145.12 
) 1007.12 19.45 o.o 15lBo46 2. 25 2.B 15912.56 101.n 
4 989.35 16.62 a.o 1574.16 1.65 1.65 15611.69 262.51 
5 1ao2. l1 16.96 o.o 1552.17 I. 55 1.55 15831.50 267.90 
6 1010.01 15.64 o.o 1450.0B 0.18 0.19 41409.97 605. 16 
1 1070.03 15.64 a.o 1450.08 0.18 0.18 41409.97 605. 16 
8 889 .11 15.41 a.a 1 IH.9B o.Bo o.80 18760.25 125.11 
8 995 .42 16.84 o.o 1%4.0l 1.54 1. 54 24491. lb 414.21 
9 1an.1a 22.91 o.o 1424.22 1.10 1.10 15140.16 321.09 

10 116.98 19.24 o.o 1961.50 1.14 1. 74 1905.98 101.98 

L TO CYCLE EMISSIONS 

TEST TIME IN MEASUREO FUEL co co co HC HC 
~one HOOE FUEL FLOW USED LB/IK L8/IK EMISSION LB/I K LR/IK 

MIN. L&/H~ LBS. LB FUEL HOURS ll~S. lR FUEL HOUkS 

12.00 1.oa 1.40 q11. 56 6380.9] 1.276 20. Jb 145. ll 
0.10 ]8.70 0.19 1a10.01 41409.97 0.201 15.64 605.36 
s.ao 18. 70 l. 21 1010.01 41409.97 1.431 15.64 605.16 

q 6.00 14.10 1.41 1073.18 15140.]6 1.514 22.91 321.09 
10 4.00 5. lO 0.16 1)6.98 19os.qe 0.262 19. 24 101.98 

TOfAL FOR CYCLE 6.571 6.696 

TOUL FOR CYCLE/LB FUEL 1.019 

ALOEHYOES SMOKE PARTICULATES 
IORYI 

8.oo -o.oo -o.oo 
1.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

8.oo -o.oo -o.oo 
5.00 -o.oo -o.oo 
4.00 -o.oo -o.oo 
4.00 -o.oo -o.oo 
5.00 -o.ao -o.oo 

MASS EMI MASS EMI MASS EMI MASS EHi 
~02 CD2 NO NOX 

LB/HR L8/HR LB/HR LB/HR 

o.o 11131.65 5.51 5.53 
o.o 11795,14 1. 24 1. 24 
o.a 24107.69 35. 5B l5.5B 
o.o 24871.78 26.00 26.00 
o.o 245H. Jff 24.5~ 24.55 
o.o 5611B.02 6.80 6.BO 
o.o 56118.02 6.80 6.80 
a.a 366a7 .98 16.90 lb.90 
o.o 38474.99 17.96 ]J.Qb 
o.o 20081.54 15. 50 15.50 
o.o 10401>.52 9. 21 9.21 

Ht NO NO NO 
EMISSION L8/IK L8/IK EMISSION 

LRS. l~ FUEL HOUMS LBS. 

0.029 1.01 7.24 0.0014 
0.001 0.18 6.80 0.0000 
0.050 a.1a 6.80 a.0006 
0.032 1.10 15.50 0.0016 
0.007 1. 74 9.21 0.0006 

0.121 0.0042 

0.018 0.0006 
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TEST 01,Alll UTIONI SCOTT/GEii IYUTIOll 

EllGlllE SU,,LIEll LYCOlllllG 

!N,IHE O&TA ••• .. ••••••••e.o•••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EllGlllE TT'E AllD llDDEL• 0-JZO-!ZD 

RIJfD llOlSE,OllEll ISO. 

EllGlllE TOTAL Tlllfl '21. MIS 

FUEL• AV GAS 10117 FUil H/C UTIOI 

O'El&TION&L D&J& ••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••• 

INLET All TEll,El&TUU, Dl'UES fl STAaT 10.00 """" 10.00 

ATllOSPHEllC 'IE5SUU1 SUIT Jo.o• FINIS~ 30.09 

INLET All HUlllDITY, CRN HZ0/L8 All• 0.01 

RELATIVE HUlllDITYI u.oo 'UC ENT 

SAll,LE LINE• TEll,UAIUU, DEGREES Ca -o.oo, FLOll UTE, LITEU/lllN• 1.00 

SUP LE LINE TUN5'01T TlllE, SEC: 1.60 

NUllBEA OF TESTS• II 

COllllENTSI 

cue. TEST ENGINE llEASUllED MEASURED CALCULATED 
HEATER MODE RPll FUEL fLOll All fLDll FIA 

U/111 LI/HR 

IDLE-LOii I -o.o 5.60 ... oo o.ouu 
IDLE/TUI z -o.a a. ta 100.00 a,06508 
AUN UP l -o.o Z6.40 lZ0.00 0.07119 
AUN UP-LEAN 4 -o.o n.10 Z9'.00 a.0602 
AUN UP-A ICH 5 -o.o 24.60 Jat.00 o. 06914 
THE-OFF 6 -a.a 51. 50 61).00 o. 01281 
CLIMB 1 -o.o 51. 50 -a.oa o.ono 
DESCENT a -a.a l5.5a 453.aa a.01aeo 
DESCENT ON B -o.o lS,SO 420.00 o.on40 
APPROACH 9 -o.o 14.10 114.00 o. 06850 
TUI 10 -o.o 6.40 88.00 0.05H8 

TEST EXHAUST ElHAUST en CD THC NO ND ND ALOEHYDES SMD<E PAATICULAIES 
MODE GAS GAS I ORYI z IDRYI IORYI 2 l IORYI 

TF.MP PAESSURf PERCENT V CDRYI PPMV PPMV CDMYI IDRYI 
DECREES F PSU PERCENT v pp,.v PPMV 

560, 00 -o.oo 5.30 8.7o 3860,00 29.00 -o.oo -o.oo 14.00 -o.oo -o.oo 
560.00 -o.oo 5.50 8.30 28l5.00 45.00 -o.oo -o.oo 9.00 -o.oo -o.oo 

1009,00 -o.oo 6,30 8.90 H12.oo Z6B.OO -o.oo -o.oo -o.oo -o.oo -o.oo 
4 q53, 00 -o.oo 5,50 9.zo 2111.00 162.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1043.00 -o.oo 5,90 8.90 1990.00 161.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1114. 00 -o.oo 1. 50 s.oo 235Z. 00 113.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 1314. 00 -o.oo '. 50 8.60 Zl5Z.OO 1 n.00 -o.oo -o.oo 9.00 -o.oo -o.oo 
8 1256. 00 -o.oo 5.40 q,80 Z232.00 465.00 -o.oo -o.oo 2.00 -o.oo -o.oo 
8 1222.00 -a.co '. 30 8. 30 2114.00 268.00 -o.oo -o.oo 4.00 -o.oo -o.oo 
q 964,00 -0.0C· 5.90 8.10 Z4H,OO 163,00 -o.oo -o.oo 7. 00 -o.oo -o.oo 

co 650.00 -o.oo 2.10 q,10 1628.00 85.00 -o.oo -o.oo 9.00 -o.oo -o.oo 

TESf "ASS E"I MASS 1'"1 llASS El!I MASS EMI MASS El!I IUSS EMI llASS Elll MASS Elll llASS E"I MASS E"I "ASS EMI MASS Elll 
"DOE CD Ht NOZ CD2 Nn NOl co Ht N02 CD2 ND NOi 

LB/ I< LB/I< LR/IK LB/I< LB/I< LBll< LB/HR LB/HCI LB/HR LB/HR LB/HA LB/HR 
LB FUEL LB FUEL LB FUF.L LB FUEL LB FUEL LB •UEL 

744.28 31.05 n.o 1919.64 0.67 0,67 4IU,H 173.85 o.o 10749,96 J. 75 ), 15 
7BB .96 23.Z'I o.o 1810.11 loU6 l.06 6Jqo. 56 188.66 o.u 1515Z,7q a. 5q 8,5q 
824. Z5 18.07 ~.o 182'1.57 5. 76 5. 76 Zl760.ll 471,14 o.o 48300.66 15Z.05 152.05 
798.14 l l.!i6 o.o 1811.08 3. 86 1. R6 18930.02 416.IZ o.o 44344.59 91. 58 91. 58 
194 .68 IS.35 o.o 1883.SI 3.61 l. 61 1954q,07 317,64 o.o 46))4. ]2 &8.11 &b.11 
%2.''2 l l. ;?9 o.o 1613.Bl ),65 J.65 495'10.•5 8'10.67 o.o Bl112.l'I 181.89 187,8'1 
9Z7,SS 16.66 o.o 1611.14 ], 51 l.51 41761,q6 85 7 .96 o.o 86063.'I• 180.99 180.99 
101,H 16. 7• o.o 2016.93 10.00 10.0D 25110.15 5q4,42 o. 0 71601.ll 355.16 355.16 
92'1,ZO 19,'/9 o.o 1659.9B 5.60 S.60 32986.62 70Z, J8 o.o 58929. 30 198.'12 198.92 

q 802. BO 19.27 ~.o 1860.00 J.6. J.64 1131 '1.45 211.n o.o Z6225,q2 51.11 51.31 
10 401.85 16.;!9 o.o 2498.15 2.•4 2.44 2571.85 104.26 o.o 15988.15 15.61 15.61 

LfD CYCLE E"ISSIONS 

TE ST TIME IN "USURED FUEL CD co co Ht Ht Ht ND NO NO 
MOOE MOOE FUEL FLDll USED LRllK LB/I< El!ISSION LBll< LB/IK EMISSION LB/IK LB/ I< E"ISSIDN 

Ml N. l.R/HA LBS. LB FUEL HOURS LBS. LB FUEL HOUllS LBS. LB FUEL HOURS LRS, 

12.00 e.10 1.62 788.96 6390.56 1.218 ZJ,2q 188.66 0.038 t .06 ft,5q 0.0011 
6 o.io Sl,50 0.26 q6z.n 49590.45 0.20 11.zq eqo,61 0.004 3.65 187.89 0.0009 
1 5.00 51.50 4.Z7 qzr. 55 41768.q6 ),965 16,66 B57,96 0.011 J.51 1eo.qq 0.0150 
9 6,00 14.10 1.41 802. 80 1111'1.45 1.132 19,21 211. n 0.021 3.64 H,31 0.0051 

10 4.00 6.40 o.o 401.85 2511.85 0.112 16.29 104.26 0.001 2.44 15.61 0.0010 

TOTAL FDR CYCLE 1,991 6.795 0.148 o.oz1q 

TOTAL FOR CYCLE/LB FUEL 0.150 0.018 0.0010 

1-45 



I 
I 

9841 

I 
I 

1116111 

TEST ORGaNI UTIOIU SCOTT/GEN av I U ION 

ENGINE SUPPLIER• LYCOMING 

ENGINE OATA •••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••• .. , ... ,, .. , .. ,,,,,,,,,,,,,,, 

CU ID NUM8ER1 161 ENGINE TTPE •ND llODELI 0-JZO-EZD SEAUL NUllHU 

RATED HOll5EPINEA1 150. 

ENGINE TOTaL TIMEI 527. HRS 

FUEL I •v Gas 80187 FUEL H/C RU 101 1. 840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET Al R TEMPEUTURE, DEGREES Fa STUT 85.50 FINISH 85.50 

ATMOSPHERIC PRESSUAEI SHAT 10.10 FINISH 10.10 

INLET UA HUMIDITY, GAN H2D/LB URI 0.02 

RELaTIYE HUMIDITTI 58. oc PERCENT 

SaMPLE LINE• TEMPERATURE, OEGAEES Cl -o.oo, FLOW AUE, LITERS/Ml NI 7. 00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER Df TESTS: II 

COMMENTS: 

CAAB. TEST ENGINE ~EaSUAED HUSUAED CaLCUUTED 
HUTER MODE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HA 

IDLE-LOW -o.o 4.70 65.00 Q.05011 
IOLEITAXI -o.o 6.40 86.00 o. 05919 
RUN UP -o.o H.60 305.00 0.07116 
RUN UP-LEAN 4 -o.o 22.00 276.00 o.06857 
RUN UP-RICH 5 -o.o 22.00 272.00 O. 07H9 
UKE-OFF 6 -o.o 5J.50 120.00 o.0121a 
CLIMB 7 -o.o 53.50 720. 00 0.07218 
OE SCENT 8 -o.o 39.20 500.00 o. 07296 
DESCENT ON 8 -o.o 14.60 404.00 0.07H5 
APPROACH 9 -o.o 15. BO 197.00 0.07153 
IAXI 10 -o.o 4. 70 65.00 o.o5•20 

TEST EXHAUST EXH•UST co co THC NO NO NO ALDEHTOES SMOKE PARTICULATES 
MODE GAS GAS IOAYI 2 IDAYI CORVI 2 x IDAYI 

TEMP PRESSURE PERnNr y IOAYI PPMY PPHY CORTI CORTI 
DEGREES PSIA PERCENT PPMY PPHY 

516.00 -o.oo 1. 70 B.70 4795.00 46.00 -o.oo -o.oo 21.00 -o.oo -o.oo 
560.0U -o.oo l.30 9.40 2262.00 70.00 -o.oo -o.oo 13.00 -o.oo -o.oo 
998.00 -o.oo 6.10 9.10 2503.00 280.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• 942.00 -o.oo 5.60 9.10 1900. 00 143.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 10~4.00 -o.oo 6.20 9.10 2201.00 160.00 -o.oo -o.oo -o.oo -o.oo -a.oo 
6 -o.oo -o.oo 4.20 11. 50 1478.00 971. DO -o.oo -o.oo -o.oo -n.oo -o.oo 
1 -o.oo -o.oo 4.20 11.50 1478.00 971.00 -o.oo -o.oo 1. 00 -a.oo -o.oo 
~ 1199.00 -o.oo 5.60 10.10 2141.00 478.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
6 llH.00 -o.oo a.oo 8.50 2804.00 253.00 -o.oo -o.oo s.oo -o.oo -o.oo 
9 910.00 -o.oo 6.00 9.30 2H1.00 168.00 -o.oo -o.oo 1.00 -o.oo -o.oo 

10 605.00 -o.oo 2.1n 9.]0 1960.00 1a.on -o.oo -o.oo 9.00 -o.oo -o.oo 

TEST •ASS EHi HASS EHi MASS EHi HASS EHi HASS EHi HASS EMI HASS EHi HASS Elll NASS EM I MASS EHi HASS EMI HASS ENI 
HOOE co HC NOZ coz NO NOX t() HC NOZ C02 NO NOi 

LR/IK LB/lK L~/ lK LB/IK LB/lK LA/IK LB/HA LB/HA LB/HR LB/HM LB/HR LB/HA 
LB FUF.l l B FU El l B FUEL LB FUEL LB FUEL LR FUEL 

ll 5.68 50.~9 o.o 2518. 34 1.40 l.40 HBJ.68 239,68 o.o llQJ0.21 6.59 6.SQ 
515. 76 20.2 5 o.o 2108. 13 I.SQ 1. 80 1300. 84 129.58 o.o IHH.21 11. 50 11.50 
7q7. 62 18. 74 o.o I 86Q. SR 6.01 6.0l 19621.lA 461.11 o.o •S9Ql.67 litl.94 loft 7 .q4 

4 15Q. 79 14. 76 o.o I 939. 93 l.19 3.19 16715.44 324.81 o.o 42678.5• 70. I l 70.11 
5 d07. 05 16.41 o.o 1861 .17 ) .42 3.4l t 7755. C4 360.99 o.r 40945.83 75.2b 7':J.2(, 
6 515. 40 10. 79 o.o 2101.40 20.13 20.11 28644.11 577.31 o.o 123231. 75 1087.74 1087.74 
1 515.oltO 10.79 o.o 2303.40 20. 31 20.n 28644.13 577. ]l a.a 123231.75 1087. 14 I 087. 74 
e 110.90 15.57 o.o 2014.56 q,97 9,q7 27867.23 610.19 o. 0 78970.63 39C. 11 190. 71 
e qb). 14 l 9. 13 o. 0 1601.eq ~.oo 5.oo 33324.64 b68.CJ6 o.o 55631.0I 1 n.11 173. ll 
q 179.80 18.18 o.o 1899. 12 3.59 ).59 12320. 80 787. JI o.n 30006.05 50.67 56.67 

10 393. 91 19.23 o.o 2502.58 l.19 2.19 1851.H ~0.36 o.o 11762.11 10. )I 10.31 

LTD CYCLE E"ISSlONS 

TEST Tl"E IN MEASURED FUEL co co co Ht HC HC NO NO NO 
MOOE MOOE FUEL FLOW USED LB/IK LB/ IK E"ISSION l 8/ I< LB/lK E"ISSIUN LB/IK LB/ IK EH I SS ION 

HIN. LR/HR Les. LB FUEL HOURS LAS. LB FUEL HOURS Les. LR FUEL HCURS LBS. 

2 12.00 6.40 1.ze 515. 76 HOO. 84 0.660 ZO.Z5 129. 58 0.026 1.ao 11.so 0.0023 
b 0.30 51.50 0.21 515.40 28644.11 0.10 I0. 79 ~11. 31 0.001 20.33 IOA7.74 0.005• 
1 5.oo 53 .50 "·"" 51S.•O 286 ... ll 2. 377 10. 79 571.31 o.o•e 20. 31 1087.74 0.0901 
9 6.00 15.80 I. 58 779.80 12120.ao 1.232 18.18 281.31 0.029 1. 59 ~6.b1 0.0051 

10 4.00 4.70 o. 31 )91.91 1851. 37 0.124 19.21 90.36 0,006 2.19 10.31 0.0001 

TOTAL FOR CYCLE 1.ee1 •.537 0.112 0.1044 

TOTAL FOR CYCLE/LB FUEL o.s7b 0.014 0.0112 
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TEST DRG&NIUTIONI SCOTT/GEii AVIATION 

ENGINE SUPPLIERI LYCOMING 

EN,INE OAT& ••••••••••••••••o••••••••••••••••••••eeeeeeeee1eee111111111111111111ee111111111111111111111111111••••••••••• 

CAL ID NUMBEll 16Z 

ENGINE TOT&L TIMEI 

FUEL• av G&S 10/17 

UNGINE TYPE &NO MDDEU ~JZD-UD 

nano HOISlPDllEU no. 

5ZlJ. HllS 

FUEL H/C RATIO• 1 ... 0 

SUIAI. NUMHll L-znn-zuc 

DPEl&TIONAl OAT& ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~••1111111111111111111 .. 1111111 
INLET Ill TEMPEl&TUllE, OiGREES Fl SUAT 89.00 FINISH 19.00 

ATMOSPHERIC PRESSURE• ST&AT JC.JO FINISH JO. JO 

INLEJ AIR HUMIDITY, GAN HZOILB 1111 0.01 

RELATIVE HUMIOIJYI .u.oo PERCENT 

SAMPLE LINEI TEMPUATU,Eo DEGREES C• -o.oo, FLDll UTE, LITERS/MINI 1.00 

SIMPLE LINE TRANSPORT TIME, SEC1 1.60 

NUMBER DF TESTS• II 

COMMENTS I 

CAA&. TESJ ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW UR FLOW Fil 

LB/HR lB/HI 

IDLE-LDW I -o.o 6.40 84.0D 0.05117 
IDLE/JUI z -o.o s.9o 109.0D 0.0646) 
AUN UP J -o.o 26.40 JZl.00 0.07262 
AUN UP-l fAN 4 -o.o 26.40 J2Z .oo 0.065)2 
AUN UP-RICH ' -o.o Z6.40 )25.00 o. 06972 
UKE-DFF 6 -o.o 66.30 142.0D o.neo12 
CLIMB 7 -o.o 68.JO 765. DO o. 08010 
DESCENT 8 -o.o J2.BO 411.00 0.07226 
DESCENT ON 8 -o.o 35.50 416.00 0.07578 
APPROACH 9 -o.o 15.00 181.0D o. 07213 
TUI 10 -o.o 6,40 88.oo 0.05350 

TEST UHlUST F XHAUST co co JHC NO NO ND ALDEHYOES SMOKE PIA Tl CUU TES 
MOOE CaS GAS IOAYI 2 IDAYI IOAYI 2 x IOAYI 

TEMP PAESSUAI· PERCENT v I DllY I PPMV PPMV IDAYI IDAYI 
DECREES f PSU PERCENT V PPMV PPMV 

4H.OO -o.oo 1.20 J .60 2490.00 n.oo -o.oo -o.oo 8.oo -o.oo -o.oo 
62 a. oo -o.oo s.10 a.co 2664.DO 56.00 -a.co -o.oa 9.00 -o.oo -a.co 

IDH.OD -o.oo 6.60 8.90 2490.00 218.00 -c.oo -o.oo -o.oo -o.oo -o.oo 
4 Bq1. DO -o.oo 5.90 B.oo 2143.00 95.00 -o.oo -o.oa -o.oo -o.ao -o.oo 
5 1065.on -o.oo 6.20 a.10 200.00 116.00 -a.co -o.oo -o.oo -o.oo -o.oo 
6 13•5. OD -o.oo 9.)0 1.10 Z66•.oo 106.0D -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1319. 00 -o.oo 9.JO 1.10 2606.00 n.oo -o.oo -o.oo 6.00 -o.oo -o.oo 
A 12H.OO -o.oo 5.80 9.70 2316.00 )9).00 -o.oo -o.oo 8.oo -o.oo -o.oo 
8 1188.00 -o.oo 7 .80 8.30 2838.0D 239.00 -o.oo -a.co 10.00 -o.oo -o.oo 
q 975.00 -o.oo 6.70 a.so 2664.00 116.00 -o.oo -o.oo 8.oo -o.ao -o.oo 

10 617.on -a.OD 2.10 9.10 2316.00 49.00 -n.oo -o.oo 1.00 -o.oo -0.QO 

TESJ MASS Elll MISS Elll MASS ENI HASS Ell I 'l&SS ENI HASS Ell I MISS Elll ll&SS F.MI MISS ENI MASS Elll MASS ENI MASS ENI 
llOOE co Ht NDZ coz NO NDX CD HC ND2 CD2 ND NDX 

l8/IK LBll~ LB/ IK LBllK LBllK LBllK LB/MA LB/MA LB/HA LB/HA LBlltA LB/HR 
lB FUEL Lft FUEi. LB FUEL LB FUEL LB FUEL L 8 FUEL 

I 595 .10 26.07 a.a 2183.39 1.11 1.11 l144.6l 166.88 a.o 13913.66 7.11 1.1 I 
2 824 .50 22.01 o.o 1818.22 1. 33 1.33 7H8.07 196.42 o.o 16182.ll 11. 84 11.84 
) B46. 61 18.29 D.O I 79"J.81 4.59 4.59 22150.98 482 .94 a.a 41156.64 121.26 121.26 
4 944.4q 17.57 o.o 1149.16 2. 23 2.21 22294.52 461.18 o.o 47491.•9 58.96 58.96 
s B29.0l 15.91 o.o 1827. 84 2.94 2.49 21886.41 4ll .5• o.o 48254.·n 18.Bh 18. 86 
6 1088.14 17.85 o.o 1415.56 2.0• 2.04 12141.ll I I Al.SJ a.a 9J8Sl.o4 IJS.06 1)5.06 
1 1088.50 11.41 o.o 1416.0• lo40 lo40 JOH.56 1143.12 o.o 9611~.7.S 95.85 45.n 
8 744. 81 11.01 o.o 1957.22 8.29 8.29 244)0. )9 559.11 o.o 64146.71 211.90 271.40 
B 961. 79 20.04 o.o 1608.06 4.84 4.84 J41•J.66 711.50 o.o 57096.21 111. 84 111.84 
9 8'8.51 14.55 a.a 1111.10 2.44 2.44 12811.61 29J.25 a.a 26515.50 36.62 36.62 

10 J99, 49 23,04 a.a 2483,31 1.40 1.40 2556.64 147.44 o.o 15891. 58 8.95 8.95 

LTD CYCLE [MISSIONS 

TESI TIME IN llEISUAED FUEL CD co co MC HC HC ND NO ND 
llOOE llODE FUEL FLD• USED LRllK LB/ IK EMISSION L BllK LBllK EMISSION LBllK lB/ IK EMISSION 

MIN. LB/HA LBS. LB FUEL HOUAS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

12. 00 8.40 1.1a 824. 50 1Jl8.01 l.4U 22.01 196.42 Q,019 J.JJ 11. 84 0.0024 
6 0.10 66.JO 0.33 1088.14 72141.31 0.)61 11.es 1 IBJ.57 a.co& 2.04 US.Ob 0.0001 
1 5.00 68.10 5 .67 1088.50 74344.56 6, 111 11.41 11•u.12 0.099 1.40 95.BS o.ooao 

• 6.00 15.00 1.so 858.51 12817.61 1.2ea 19.SS 293.25 0.029 2. •4 lb.62 0.0031 
10 4.00 6.40 0.41 199. 48 2'56.64 0.111 23.04 141.H 0.010 1.40 9.95 0.0006 

TDIAl FOR CYCLE 9. 704 9.45B 0.18) o.01n 

IDTAL FOR CTCLEIL8 FUEL 0.414 0.019 o.0016 
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DATE• 7116171 

TEST DRGANIZATIDN• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCDlllNG 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••• .. •• .. •••••• .. •••••••••••••••••• 

CAL ID NUll8EA1 175 ENGINE TYPE AND llDDELI 0-120-EZD SER UL NUllBEAI 

RATED HDASEPOWERI 150. 

ENGINE TOTAL TlllE1 426. HRS 

FUEL 1 AV GAS 80/87 FUEL H/C All 101 1.840 

OPEAAT IONAL DATA *********************************************************'********************************************* 
INLET AIR TEllPEAATURE, 06GAEES fl START 82.00 F !NISH 82. 50 

ATMOSPHERIC PRESSURE: START 10.17 FINISH 10.11 

INLET AIR t(llllDITY, GAN HZO/LB AIAI 0.02 

RELATIVE HUlllDITY: 73.oo PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITEAS/lllN: 1.00 

SAMPLE LINE TRANSPORT TlllE, sec: 1.60 

NUMBER OF TESTS: 11 

COMMENTS: 

CARS. TEST ENGINE MEASURED llEASUAED CALCULATED 
HEATER ~ODE RPH flJEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 6.40 73.00 o. 07439 
IDLE/TAXI 2 -o.o 12.40 IH.00 o. 06%1 
RUN UP 3 -o.o 26.40 12B.00 0.06925 
AUN UP-LEAN 4 -o.o 26.40 327 .oo o. 06472 
RUN UP-A ICH 5 -o.o 26.40 325.00 o. 0695B 
TAKE-OFF 6 -o.o 69.30 7e5.00 O.OB279 
CL 1119 7 -o.o 69.30 7e5.00 o.Oe279 
DESCENT B -o.o 37.40 4e4.00 o. one7 
DESCENT ON e -o.o 40.10 507.00 o. 07591 
APPROACH 9 -o.o 17.60 214.00 o. 07337 
TAXI 10 -o.o e.10 94.00 o.06928 

TFST FXHAUS T EXHAUST CD co THC NO NO NO ALDEHYDES SMOKE PARTICULATES 
MO'lE GAS GAS IDRYI 2 IORYI IDAYI 2 x IDRYI 

TEMP PRESSURE PERCENT v IDNYI PPHV PPHV t ORYI tDRYI 
DEGREES F PSIA PERCENT PP•V PPHV 

I 460.00 -o. 00 7.50 7.90 654B.OO 12.00 -o.oo -o.oo 34.00 -o.oo -o.oo 

9845 2 431.00 -o.oo e.70 s.20 n12.oo 6.00 -o.oo -o.oo 2B.OO -o.oo -o.oo 
3 R07.00 -o.oo 5.90 a.10 1n6.oo 232.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• 740.00 -o.oo 5.60 B.20 1990.00 120.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 B63.00 -o.oo 6.20 B. 10 1797.00 130.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

136B. 00 -o.oo 9.SO B .20 1797.00 S9.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
136a.on -o.oo •.so B.20 1797.00 59.00 -o.oo -o.oo 9.00 -o.oo -o.oo 
1166.00 -o.oo s .40 10.60 1476.00 see. no -o.oo -o.oo 10.00 -o.oo -o.oo 
1166.00 -o.oo 6.20 10.20 l60S.OO 633.00 -o.oo -o.oo 12.00 -o.oo -o.oo 

• B07.00 -o.oo 6.80 B.90 21 IB.OO 167.00 -o.oo -o.oo lB.00 -o.oo -o.oo 
10 516.00 -o.oo 7 .20 7.40 1210.00 37.00 -o.oo -o.oo 15. 00 -o.oo -o.oo 

TEST HASS EHi HASS EHi MASS EHi MASS EMI MASS EH I HASS EHi HASS EHi HASS EHi HASS EMI MASS EHi HASS E•I HASS EHi 
HOOE CD Ht N02 C02 NO NOX co t<C N02 C02 NO NOX 

LBllK LB/ IK LR/ lK LR/IK LB/IK LB/IK LB/HR L 8/t<R LB/HR LB/HR Lq/H LB/HR 
LB FUFL LB FUH LB FUEL LB FUEL LB FUEL LB FUEL 

943.7S 4 7 .19 a.o 1561.93 0.15 0.25 6040. 01 302. 02 o.o 9996.36 1.59 1.59 
I IB4. 59 n.oe o.o I 112.4B 0.13 0.13 146B8.9S 906. 25 o.o 13194. B 1.66 1.66 

B05. 71 15.06 o.o 1e66.B7 5.20 5.20 21212.21 3•7. 71 o.o 492BS. 41 131.19 137. 39 
4 80B.15 16.45 o.o IB59.H 2.e4 2.B4 21335.19 •H.22 o.o 490B6.36 15.oq 7S.09 
5 BlO. 62 13. 79 o.o 1811.33 2.B6 2.B6 2192B.27 364.00 o.o 4B341.09 7S. 52 75. 52 

1073. 41 11.63 o.o 1455.17 1.09 1.09 74JB7.13 B05. BB o.o IOOBB4 .94 75. BB 75.BB 
1013.41 11.63 o.o 1455. 11 1.0~ 1.09 743B7.ll BOS.BB o.o IOOBB4.94 75. BB 15.BB 

6 7S. 60 I o.se o.o 20B3. 71 12.oB 12.08 2S267.30 395.55 o.o 77930. Bl 451.92 4~ 1.92 
8 756. JS 11. 21 o.o 1955. 09 12.bB 12.60 10329.4] 449.67 o.o 7B399.0b sos. 62 50B. 62 
9 B63 .16 15.40 o.o 117S.46 3.4B 3.4B 15195.11 211. 06 o.o 3124B.06 61.JO 61. 30 

10 974.B5 14.89 o.o IS74.25 o. B2 o.B2 7B96.26 201.62 o.o 12751. H b.67 6.67 

l LTO CYCLE EMISSIONS 

TEST T IMF IN MF.A SURED FUEL en co co Ht t<C Ht NO ~o NO 

I •DOE MOOE FUEL FLOW us Ea LB/IK LB/IK E•ISSION liVlK LBllK EH I SS ION LR/IK l R/ lK EMISSION 
HIN. LB/t<R L SS. LB FUEL HOURS LBS. La FUEL HOURS LBS. LB FUEL t<OIJRS LBS. 

2 12.00 12.40 2.4B llB4.59 l46B8.95 2.93B n.oB 906.25 0.181 C. IJ 1.66 0.0003 
6 0.10 69.30 o. 35 1073.41 743B7. 11 o.H2 11.1'3 B05.BB 0.004 1.09 7S. BR 0.0004 
1 5.00 69.30 5. 7S 1013.41 743B7.13 6.IH 11. 63 B05.BB 0.067 1.09 I~. BS c. 0063 
9 6.00 17.60 I. 76 B6l.36 15195.11 1.520 15.40 271.06 0.021 3.4B 61.30 0.0061 

10 4.00 B .10 o.S4 914.B5 7B9b. 26 O.S29 24.B9 201.62 0.014 o.B2 b .b 7 o.ooo• 

TOTAL FOR CYCLE 10.BBI 11. S32 0.293 0.0136 

TOTAL FOR CYCLE/LB FUEL 1.060 0.021 0.0012 
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DATE• 7/16171 

TEST DRGANIUTIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGl'lllE DATA ••••••••••••••<1••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••**''''''''''''''''''''''''''''''' 
CAL ID NUMRERI 176 

ENGINE TOTAL T IMEI 

FUELi AV GAS 80117 

ENGINE TYPE AND MODELI 0-12D-E2D 

RATED HORSEPOMEA 1 UO. 

426. HRS 

FUEL Hit RATIO• 1.840 

SER UL NUMBER I L-2t21..-2TA9 

OPERAT IONIL DATA *'''''' .. '''''''''''''''*'''''''''''''''''''''''''''''''''''''''''''''''~'''''''''''''''''''''''''''''' 
I NL ET Al R TEMPERATURE, DEGREES fl START 91.50 F !NISH 81.00 

ATMOSPHERIC PRESSUREI START 30.16 FINISH 30.16 

INLH AIR HUMIDITY, GRN H20/LB AIR• 0.02 

AfLATIVE HUMIDIJYI 12.00 PERCENT 

SAMPLE L INEI HMPEAUUllE, DEGREES ti -o.oo. FLOW AUE, LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF JESTS• II 

COMMENTS: 

CARB. JEST ENGINE MEASURED MEASURED CALCULATED 
HEUER MOOE RPM FUEL FLOM AIR FLOM FIA. 

LB/HR LB/HR 

IDLE-LOW -o.o 5.60 H.oo 0.061'1'1 
IDLE/TAXI -o.o B.'10 103.00 0.066'12 
RUN UP -o.o 26.40 322 .oo 0.06174 
RUN UP-LEAN -o.o 26.40 322.00 D. OHl2 
RUN UP-RICH -o.o 26.40 121.00 0.01040 
TAKE-OFF 6 -o.o n.10 154.0C o.onu 
CLIMR 1 -o.o 67.30 154.00 O.OB368 
DESCENT 8 -o.o 38.JO 4'11.00 o. 072'1'1 
DESCENT ON 8 -o.o 1'1.20 4'11.00 0.01501 
APPROACH 'I -o.o 17.60 212.00 0.01212 
TUI 10 -o.o 1.20 8'1.00 D.06~48 

TES J EXHAUST EXHAUH en co THC NO NO NO ALDEHYOES s~nKE Pa•TICULATES 
MODE GAS GAS IURYI 2 IDRYI IORYI 2 • IDRYI 

TEMP PRESSURE PERCENT v IDRYI PPMY PPMV IDRYI IDRYI 
DEGRECS PSU PERCENT v PPMV PPMV 

I 348. 00 -o.oo J.60 'l.60 101a.on 2'1.0D -o.oo -o.oo 18.00 -o.oo -o.oo 
2 .. 15.0D -o.oo 1.00 1.10 2'152.0D 25.00 -D.OD -o.oo 1'1.00 -o.oo -o.oo 
) 818.00 -o.no 6.10 a.JO 255'1.00 217 .oo -o.oo -o.oo -o.oo -o.oo -o.oo 
4 111. DO -o.oo 5.10 1.'10 24'11.00 101.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 863.00 -o.oo 6.10 a.10 2559.00 115.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 I 368.00 -o.oo '1.10 8.10 2624.00 60.0D -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1168.0D -o.oo 9.10 e.10 2624.00 60.00 -o.oo -o.oo 10.00 -o.oo -o.oo 
8 1166.00 -o.oo 5.JD 10.40 2421.00 451.0D -o.oo -o.oo 16.DO -o.oo -o.oo 
8 1155.00 -o.oo 6.20 9.90 2421.00 495.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
q 785.00 -o.oo 6.BO 8.10 2559.00 II B.00 -o.oo -o.oo 11.00 -o.oo -o.oo 

10 516.00 -o.oo 5.80 8.10 2559.00 n.co -o.oo -o.oo 20.no -o.oo -o.oo 

TEST MASS EMI MASS EMI MASS EMI oss EMI MASS EMI MASS EMI MASS fMI MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI 
HOOE CD HC N02 CD2 NO NOX CIJ HC N02 CD2 NU NOX 

LB/ IK LB/ IX LR/ IK LB/IK LBllK LBllK LB/HR LB/HR LB/HR LB/HR LBH~ LB/HR 
L~ FUEL LB FUEL L 8 FUEL LB FUfl L~ FUEL LB FUEL 

I 518.66 25.86 o.n 2256.94 o. 71 o. 71 3016.48 144.8] o.o 12638.85 1.99 ].99 
2 981. 39 23.13 n.o 1565.60 0.5B 0.5B 8141. 23• 211.17 o.o ll'lll.8J 5.11 5.11 
J 840. 85 20.20 o.n 1197. 65 4.'11 4.91 21l'IB.45 533. 35 o.o 4145B.OI 12'1.11 12'1.11 
4 A11. 47 20.8) o.o 1810.67 1.41 2.41 21950.'ll 54'1. 85 o.o 47801.68 65.15 65.15 
5 814. 27 19.41 o.o 1810.18 2.50 2.50 22024.61 512. 31 o.o 4118B.70 66.04 66.04 
6 1084. 92 16.81 o.o 1423.41 1.10 1.10 13015.ll llJl.23 o.o 9579'1.69 14. 18 14.18 
1 1084.92 16.81 o.o 1423.41 1.10 1.10 71015.ll 1\31.23 o.o 957'19.6q 74.18 14.18 
8 671.61 17.61 o.o 2070.67 9.19 9. 39 25122.56 614.61 o.o 79306. 15 359. 51 359. 53 
8 766.0 17.IB o.o 1922.BB 10.05 10.05 30043. 85 613.56 o.o 75376.15 39).99 393.'19 
q 811. 90 18.1'1 o.o 1152. 13 2.49 2.49 15145.46 310.14 o.o 30848. M 43. 74 43.14 

10 811.14 20.92 o.o 1816.30 0.87 0.81 595 9.10 150.60 o.o 13011.)6 6.24 6.14 

L TO CYCLE EMISSIONS 

TEST TIME IN MEASURED FUEL co CD CD HC HC HC N~ hU NO 
MOOt MOOE FUEL FLOW USED LB/IK LBllK EMISSION LBllK LBllK EMISSION LRllK LBllk E•ISSION 

MIN. LB/HR LBS. LB FUEL HOURS L RS. LB FUEL tlOURS LBS. LB FUEL HOURS LBS. 

12.00 B.QO 1. 1B 982.1'1 8143.23 I. 749 13.13 111.11 o.042 0.58 5.13 0.0010 

• 0.30 67.:10 0.34 1084.92 13015.1 J o.365 16.81 1131.Zl u.006 1.1n 74.18 0.0004 
1 5.00 67.-SO 5.59 I OB4 .92 71015.13 6.060 16. 81 1131.23 0.094 1.1n 74.18 0.0061 
9 •• oo 17.60 1.16 811.90 15345.46 1.535 18. 7q 130.14 0.0]) 2.49 43.74 o. 0044 

10 •• oo 1.20 0.48 821." 5q~9. JC 0.39'1 2C.'12 150.60 0.010 O.Rl •-24 0.0004 

TOTAL FOR CYCLE 'l.'10 10. IOA 0.185 0.0123 

TOTAL FOR CYr.LE/LB FUEL 1.016 0.019 0.0012 
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DATE• 1116171 

TEST ORGAN I UJI ON: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: LYCOMING 

ENGINE DATA ••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••• 

CAL ID ~UMBERI 177 ENGINE TYPE AND MODEL• 0-12D-E2D SERIAL NUllBERI L-2628,._Zllt 

RATED HORSEPOWER• l5D. 

ENGINE TOTAL TINE: 427. HRS 

FUEL: AV GAS 8D/87 FUEL Hit RAJ 10: l.B4D 

OPERATIONAL DATA *'**''****''*****'**************''*******'**'*****************'*'*********** .. *****'*****'**'**'**'**** 
INLET AIR TEllPERATURE, DEGREES f 1 START B5.DD FINISH 85.5D 

ATMOSPHERIC PRESSURE: START 3D.16 FINISH lD.15 

INLET AIR lt.IMlDITY, GRN H20/LB AIRI D.D2 

RELATIVE HUMIDl TYi 66.DO PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES c: -D.OO. FLOW RATE, LITERS/MIN: 7.DO 

SAMPLE LINE TRANSPORT TIME, SEC: l.6D 

I NUMBER OF TESTS: II 

I COMMENTS: 

CARB. TEST ENGINE Mf.ASUREO MEASURED CALCULATED 
HE ATER MOOE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

I OLE-LOW -o.D 5.60 72.DD D.05771 
IOLFITAXI -o.o 8.9D IOD.DD D. 06723 
RUN UP -D.O 27.lD ))2 .DD o.D6852 
RUN UP-LEAN 4 -o.o 25.50 310.DO 0.06186 
RUN UP-RICH 5 -o.o 26.4D 323.DO 0.0663D 
!AKE-OFF 6 -o.o 69.]D 76B.OO o. OB386 
CLIMB 1 -o.o 69.3D 766.00 0.08386 
OE SCENT B -o.o 3h.4D 46B.OO o.D7296 
OE SCENT ON B -o.o 39.2D 488.DO 0.01412 
APPROACH 9 -o.o 17.60 211.00 o.OH2D 
UXI 10 -o.o B.ID 9B.OO 0.06b05 

TEST EXHAUST EXHAUST CD co THC NO ND NO ALDEHYDES S~OKE PARTICULAIES 
MODE GAS GAS IDRYI 2 IORYI IDRYI 2 • I DRYI 

TEMP PRESSURE PERCENT v IDRYI PP>IY PPMV IDRYI I DRYI 
OE GR HS PSIA PERCENT PPMV PPMV 

28D.DO -D.DD 1.8D 8.4D lDl2.0D 24.0D -D.DD -D.DD 19.DO -0.0D -D.DD 

9849 
159.00 -D.DO 1.40 6.TD 3338.DD 17.DD -o.DD -D.00 15.00 -o.oo -o.oo 
140. 00 -o.oo 6.20 B.40 2101.00 199.00 -o.oo -O.DO -o.oo -o.oo -o.oo 
613.00 -D.00 5.10 7.40 2307. 00 100.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
785.00 -o.oo 6.00 8.10 2101.00 110.00 -a.co -a.co -o.oo -o.oo -o.oo 

6 1323. DO -o.oo 10.00 7.BO 2141.00 59.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1121.00 -o.oo 10.00 1. 80 2741.00 59.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
B 1110.00 -o.oo 5.60 10.10 2144.00 444.00 -o.oo -0.0D 9.DO -o.oo -o.oo 
B 1121.00 -o.oo 6.40 9.50 2198.00 46B.OO -o.oo -a.co 11.00 -o.oo -o.oo 
9 751.00 -o.oo 1.00 8.60 2524.00 132 .oo -o.oo -o.oo 12.DO -o.oo -o.oo 

10 493.00 -o.oo 6.10 1.90 2632.00 35.00 -o.oo -o.oo 18.00 -o.oo -o.oo 

IFS I MHS FMI MASS FMI MAS~ fMI MAS$ EMI MASS EHi MASS EHi MASS EMI MASS ENI MASS EHi MASS EHi MASS E•I MASS EMI 
MODt co HC ~02 C02 NO NOX co Ht N02 C02 NO NOX 

LB/ IK L Bil K LBllK LB/ I< LBllK LB/I~ LBIH• LB/HR LBIH• LB/HR LB/ .. R LO/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

614. 09 27.8B o.o 2112.89 0.64 o. 6• 343 B. 91 156.11 o.o 11944.16 3.51 3. 51 
l 1a15. 75 26.16 o.a 1411.•5 ~.39 o. 39 921B.13 23B.15 o.o 13113.66 3.•B 3.46 
3 B44. 56 18.00 o.o 1191.81 4.45 4.45 23056.55 491.35 a.o •90BI. 11 121.56 121. 56 

B63. B2 20.02 o.a 1762.05 2.49 2.49 22D27.43 510.60 o.o 44932.H h).lt8 63.4B 
845. Bl 18.63 a.a 1194.15 2.55 2.55 22330.03 •91.13 O.D 41365.41 61.24 67.24 

' 1117.15 11.55 a.o 116~. B7 1. 08 1.D0 71460.06 1216.oa o.o 94931.5h 75. 01 15.01 
1 1111.15 17.55 o.o 1369.BJ 1.oB I.OB 11460.06 1216. ao a.a 94931.56 75. a1 15.01 

110. 99 I ~.59 a.o 2014. 52 9. 26 9.26 25876.22 567.39 o.o 1332B.44 336. 99 336.99 
d 802.a9 15.7B o.o IBJ0.70 Q.b3 9.63 31'41.85 616.o\5 o.o 11311.38 317.65 111.65 
9 892. OB 18.42 o.o 1122.04 2. 76 2.76 IHOC.64 324. 23 o.o 30307.91 tte. fJJ •8.63 

10 B64.00 21.35 o.o 1758.13 o. 81 0.81 699B. 41 172.94 O.D l4240.B2 6.60 6.60 

I LTO CYCLE EMISSIONS 

IESf TIME IN MEASURED FUEL co co co H[ H[ Ht NO NU NO 

I MODE ~ODE FUEL FLOW USEO LR/IK LBllK EMISSION LBllK L3/U E•ISSION LBll• LB/ lK E•ISSlON 
MIN. LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12.M B.90 l.7B 1015.75 9218.13 l.B44 26. 76 23B.15 0.048 0.3~ 3.4B 0.0001 
6 0.30 69.lD 0.35 1111. 75 71460.06 0.3B7 17.55 1216.DO 0.006 1.0~ 75 .07 O.D004 

5.00 69.30 5.75 1111.15 71460.06 6.429 11. 55 1216.0D 0.101 1.os 75.07 C.Oa62 
q h.OO 17 .60 1.16 B92.0B 15700.64 1.570 IB.42 3Z4. 21 0.032 2.76 4d.63 0.0049 

10 4.00 8.10 0.54 Bb4.00 6998.41 0.469 21. 35 172.94 0.012 0.81 6.6C 0.0004 

TOTAL FOR CYCLE 10. IBI 10.699 0.199 0.0126 

TOTAL FOR CYCLE/LB FUEL I. 051 0.020 0.0012 
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TEST DAG&Nll&f ION• SCOTT/GEN &VI U ION 

ENGINE SUPPLIEAI LYCOlllNG 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMREAI 211 ENGINE TYPE AND MODEL I 0-320-ElD SEA Ill NUMBERI L-Z'l465-27ll 

RATED HOASEPOMEAI 150. 

ENGINE TOTAL TIME• •4. HAS 

FUELi AV GAS 10117 FUEL Hit Al Tl DI 1.840 

OPERATIONAL DATA tttttttt•teeeetttttttttettttttttttatttttttteeeeeeeeeeeeeeeettttttttttttt~eeeeeeee .. eeeeeeeeeeeeeeeeeeee 

INLET &IA TEMPERATURE, D6GAEES f 1 START 7'1.DO FINISH 7'1.00 

2'1.70 ATMOSPHERIC PRESSURE• START 2'1. 70 FIN I SH 

INLET &IA HUMIDITY, GAN H20/LB llAa 0.01 

RELATIVE HUMIDITY• 42. 00 PERCENT 

SAMPLE LINE: TEHPEAATUAE, DEGREES Cl -o.oc, FLOW RATE, llTEAS/HINI 1.00 

SAMPLE LINE TA&NSPDAT TIME, SEC1 1.60 

NUMBER OF TESTS• 11 

COMMENTS a 

CARR. TEST ENGINE MEASURED HUSUAED CALCULATED 
HUTER HOllE APH FUEL FLOM &IA FLOM Fil 

LB/HA LB/HA 

IDlf-LOW -o.o 15.20 158.00 0.015'16 
IDLE/TAXI -o.o 18.80 192.00 0.0572] 
AUN UP -o.c ]4.00 112.00 0.08167 
AUN UP-LEAN 4 -o.o 11.60 351.00 0.08202 
RUN UP-A ICH 5 -o.o 11.60 14'1.0C 0.0815'1 
T&Kf-OFF 6 -o.c 75.00 802.00 0.0851'1 
CLIH8 1 -o.o 15.00 802 .co 0.0851'1 
DESCENT 8 -o.o 41.00 oo.oo 0.08046 
DESCENT ON 8 -o.o 38.10 4'14.00 0.01)46 
APPROACH q -o.o 21.ao 2'10.00 0.08432 
TUI 10 -o.o 18.80 216.00 0.050'12 

TEST EXHAUST EXHAUST co co THC NO ~o NO 
HOOE GAS GAS I DAVI 2 IDAYI IOAYI 2 x 

TEHP PRESSURE PERCENT V IDAYI PPHY PPHV IDAYI IDAYI 
DEGREES PSU PEACE~T y PPHY PPJ1W 

I 314.00 -o.oc •• 10 2.'10 4'1'11.00 1.00 -o.oo -o.oo 
2 426.00 -o.oo 7.40 4.10 4547.00 6.00 -o.oo -o.oo 
l '153.00 -o.oo 'l.'10 1.40 2111.00 66.00 -o.oo -o.oo 

• 814.00 -o.oo '1.10 1.10 2111.00 46.00 -o.oo -o.oo 
5 ICO'l.00 -o.oo 'I.JO 7.60 2111.00 46.00 -o.oo -o.oo 
6 1256. 00 -o.oo 10.'IO 1.20 2052. 00 41.00 -o.oo -o.oo 
1 1256. 00 -o.oo 10.'IO 1.20 2052.00 41.00 -o.oo -o.oo 
R 1143.00 -o.oo 8.'10 8. 30 1885.00 60.00 -o.oo -o.oo 
0 1111.00 -o.oo 5.50 10.40 1442.00 482.00 -r..oo -o.oo 
q e~•. oo -o.oo 10.50 1.20 4215.00 44.00 -o.oo -o.oo 

10 411. 00 -o.oo 5. 30 5.40 1 JH.00 21.00 -o.oo -o.oo 

TEST ~ASS FHI ~ASS EHi HASS fHI HASS EHi MASS EHi HASS FHI HASS EHi MASS fMI 
HOOE en Ht NU2 C02 rm NOX co HC 

LBllK LB/IK LB/IK LB/I K LB/IK LBlll LB/HR LB/HR 
L 8 FUEL LR FUEL L8 FUEL L8 FUEL LB FUEL LR FUEL 

1116. 58 75.9'1 o.o 1211.n 0.13 0.13 lo'IJl .'11 1155.0'I 
122'1.% 41.28 o.o 1122.'16 0.16 0.16 23123.14· 813.14 
1138. 21 11.t'I a.a 1336. H 1.25 1.25 38699.22 6C8.28 

4 1108.QI 11. Jq o.o 1383.10 Q.86 0.86 35041.46 562.14 
5 1115.22 11.8'1 o.o 1312.'10 0.81 o.81 35240.8'1 565. 34 
6 1202.'11 12.91 a.a 1248.53 0.14 0.14 Q0222.44 '112. 71 
1 1202.'11 12.91 o.o 1248.53 0.14 0.74 '10222.44 912. 71 
a 1034.02 12.~4 o.o 1515.15 1.15 1.15 42394. 8'1 514.26 
8 6'12.54 10.~o o.o 2057.51 'l.'11 'l.'11 26801.39 402.44 

• 1110. 51 Z6.91 o.o 1261.18 o. 81 0.81 32541.1'1 748.16 
10 '184. 35 18.8R o.o U75.81 0.64 0.64 18505. JZ 154. 96 

L TO CYCLE EMISSIONS 

TESJ TIME IN HEASUPEO FUEL co co co 11C Ht 
HOOE MOOE FUEL flOW USED L8/ IK L8/IK EHi SSION L8/I( L8/ IK 

HIN. l8/HR. LBS. L8 FUEL HOURS LBS. L8 FUf.L HOURS 

12.00 18.80 3.16 1229.'16 23123.14 4.625 43.28 813.H 
0.10 15.0(l 0.31 1202.'17 '10222.44 o.451 12.'11 '112.11 
5.00 15.0(l 6.22 1202.'11 90222.44 7.488 11.91 '112.11 

q 6.00 21.ao 2.18 1110. 5l 12541.1'1 3.Z54 26.'ll 148.16 
10 4.00 18.80 1. 26 4il84. JS 18505.12 1.240 18. 88 354.'16 

TOTAL FDA CYCLF 14.400 11. 058 

TOTAL FOO CYCLE/LB FUEL 1.185 

ALDEHYDES SHDKE PAR TICUUTES 
IOAYI 

'1.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

1.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 
a.co -a.no -o.oo 
6.00 -o.oo -a.co 

MASS EH I HASS EHi HASS f.HI HASS EHi 
N02 C02 NO NOX 

LB/HR LB/HR LPIH• LB/~A 

o.o 18412.18 l.'l'I I .'IQ 
o.o 21111.62 J.08 1.oa 
a.a 45450. 3Z 42. 38 H.38 
a.a 43105. 81 ZJ.30 21.10 
o.o 43J8l.68 21.45 21.45 
o.o '1)6 39. 56 55.14 55.H 
o.o '1163'1.56 5~.14 55. H 
o.o 62121.20 46.'15 46.'15 
o.o 1'1628.06 385. 80 385.80 
a.a 15060. 8'I Z2.40 Z1.40 
a.a 2'1625.27 12.04 12.04 

HC NO NO NO 
ElllSSION LB/IK L81 IK Ell I SS ION 

Las. L8 FUEL HCUAS LBS. 

0.161 0.16 J.08 0.0006 
0.005 0.14 55.14 0.0001 
o.oa1 0.74 55 .14 0.0046 
0.075 o.B1 22.40 0.0022 
0.024 0.64 llo04 o.oooa 

0.141 o.ooa6 

0.024 0.0006 
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TEST ORGANIZATION• SCOTT/GF.N AVIATION 

ENG I NE SUPPLIER 1 L YCOll I NG 

ENGINE OITA ••••••••••••••••••••••••••••*''''**'''''*'*****'***''''''''*'''''**'**************''*****''''''''''''''''''' 
t AL ID NUMBER: 2)9 

ENGINE TOUL TINE• 

FUEL: AV GAS 80/81 

ENGINE TYPE AND HODELi 0-lZO-ElD 

RATED HORSEPOWER• 150. 

55. HRS 

FUEL Hit RATIO: 
1 

SERIAL NUMBER• 

OPEA.ATIONAL OATA **''''********************"'********************'***********************~****************************** 
INLET AIR TEMPERATURE, DEGREES F: START 82.00 FINISH e2.oo 

ATMOSPHERIC PRESSURE: START 29.10 FINISH 29.10 

INLET AIR HUMIDITY, GRN H20/L8 AIR: 0.01 

RELATIVE HUNIDITYI o.oc PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES c: -o.oo. FLOW AUE, L ITERS/NIN1 1.00 

SA~PLE LINE TRANSPORT TIM£, SEC: 1.60 

NUMBER OF TESTS: 11 

COMMENTS: 

CARB, TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPN FUEL FLOW AIR· FLOW FIA 

LB/HA LB/HA 

IDLE-LOW -o.o 15.20 181.00 0.01131 
IDLE/TUI -o.o 18.80 212.00 0.05306 
RUN UP -o.o 32.80 360.00 o. 08264 
RUN UP-LEAN 4 -o.o 32.80 362,00 0.08190 
RUN UP-RICH 5 -o.o JI .60 350. 00 o. 08256 
TAKE-OFF 6 -o.o 12.1~ 785.00 o. 08591 
CLl~8 1 -o.o 12.10 185. 00 O.C8597 
DESCENT 8 -o.o 43.40 500.00 0.08041 
OE SCENT ON 8 -o.o 39.80 508.00 o. 07440 
APPROACH 9 -o.o Zl.40 2 52. 00 o. 08387 
TlXI 10 -o.o 17.60 204.00 0.04~03 

TEST EXHAUST EXHAUST co co THC NO NO ~;J AL0£~YDES SMOKE PARTICULATES 
MODE GAS GAS (OAYI 2 IDAYI tORY I z x IDAYI 

IEMP PRESSURE PERCENT IDAYI PPMV PPMV tOAYI t ORYI 
DEGREES PSIA PERCENT Y PPMV pp~y 

I 269.00 -o.oo l.10 J.80 1709.00 9.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
2 381.00 -o.oo 5.80 5,30 2269.00 16,00 -o.oo -o.oo 8.oo -o.oo -o.oo 
J 953.00 -o.oo 10.00 7.50 2885.00 11.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 886.00 -o.oo 9.70 7.60 3389.00 56.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

1009.00 -o.oo 9.8o 1. 10 2885.00 55.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1278.00 -o.oo 10.80 7.50 1989.00 68.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 1278.00 -o.oo 10.80 7.50 1'189.00 68.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
A 1155.00 -o.oo 8. 10 8.50 1933.00 78.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
8 1111.00 -o.oo 5,10 10.40 1485.00 508.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
9 8'17. 00 -o.oo 10.50 7 .10 4174.00 48.00 -o.oo -o.oo 9.oo -o.oo -o.oo 

10 415.00 -o.oo 5.00 5. 30 170'1.00 22.00 -o.oo -o.oo 8.oo -o.oo -o.oo 

TEST MASS EHi MASS EMI MASS EHi MASS EMI MASS E~I MASS EMI MASS [Ml MASS EMI MASS EM I MASS E'41 MASS EMI MASS fM I 
MOOE co HC N02 C02 NO NOX co HC N02 C02 NO NOX 

LR/lK L8/IK LR/I< LB/IK LR/IK LBllK LB/HR LB/HR LB/HA L9/HA LR/HR LB/HR 
LB FUEL LB FUfL LB FUEL LB FUEL LB FUEL LB FUEL 

I 8B~. 10 27. '16 o.o 1705,88 0.42 0.42 13462.71 425.07 o.o 25'129. )9 b. 42 6.42 
2 103'.47 21.IB o.o 1485.27 o.47 0.47 19448.06 '35.14 o.o 27921.02 8, Bl B.81 
3 1135. 70 18.17 o.o IHB.Jl I. 32 I. 32 31250. 84 615.50 o.o 08'17.08 .,].'tit 4].44 
4 1110.97 22.21 o.o 1167.67 1.05 1.05 36419.7'1 729.16 o.o 44859.62 14. 56 34.56 
5 1112,98 18.H o.o 1314.01 I.OJ I.OJ 3517C.25 5'12.'18 o.o 41418.84 J2.42 32.42 
6 111'1. 45 12.44 o.o 1286.93 1.22 1.22 es745. 94 904.42 o.o 'IJ55'1.Bl B8. 68 8R.68 
1 1179,45 12.H o.o 1286.'IJ 1. 22 1. 22 e5745.'14 904.42 o.o 91559. 81 B8.68 BB.6B 
B 1010.51 12.80 Q,O 1551.23 1.4'1 l. 49 0855.'11 558.07 o.o 61321,H 64.58 64.58 

108. 10 10.51 o.o 2011.10 10.31 10.31 28206.31 420. 8 1 o.o 80861.69 It 12. en '912.91 

• 1177. 31 26.80 o.o 1250.85 o. 88 o.B8 2754'1.56 621.22 o.o 2'126'1.94 20.6'1 20.6'1 
10 '164.69 18.88 o.o 1606.69 0.10 0.10 16'178. 53 132.37 o.o 28277. 11 12.27 12.21 

LTD CYCLE EMISSIONS 

JEST T IMF IN MEASURED FUEL co co co HC HC HC NO NO NO 
~OOF MODE FUEL FLOW USED LB/IK LR/IK EM I SS ION LB/IK LB/IK EMISSION LR/I K LB/ IK EMISSION 

MIN. LB/HA LBS. LB FUEL HOURS LBS. LB FUFL HOU AS LBS. LB FUEL HOU~S LBS. 

2 12.00 18.80 J. 76 1014.47 1'1448.06 J,B'IO 2J. IR 435. 74 0.081 0.4 7 8 .81 0.0018 
6 0.10 12.10 0.16 1179,45 85745.'14 0.42'1 12.44 904.42 0.005 1.72 RJ,68 C.0004 
1 5.00 12. 70 6.03 1119.45 85745.'14 1.111 12.4• 904.42 0.075 1.n 83.68 0.0014 
9 ~.oo 23.40 2.34 1177.ll 27549.56 2. 755 26.80 621.22 0.061 o.88 20.b'I 0.0021 

10 4.00 17.60 1.18 96'9.69 16'17B. 51 1.13• I 8.8B ll2.31 0.022 o. 70 12 .21 0.0008 

TOT AL FOR CYCLE 13.677 15 .128 0.252 0.0125 

TOTAL FOR CYCLE/LR FUEL 1.121 o.01e o. 000'1 
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TEST DRGINIUTIDN1 SCOTT/GEN IVUTIDN 

ENGINE SUPPLIER• LYCO-ING 

ENGINE DITA••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••• 

CAL ID NUMBERI Z40 ENGINE TYPE AND MODEL• 0-llO•E!D SEA UL NUMBER• l·Z9465-Z1 IC 

P.ITED HORSEPDllERI 150, 

ENGINE TOUL TlllE1 5~. HRS 

FUEL I IY GAS 80187 FUEL H/C RITI01 

OPEAITIONIL DATA tttttttttttotttttttttttttttttttttttttttttttttttttlttttttttttttttetttttttttttetttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES Fa START 

ITllOSPHERIC PRESSURE• START 

78,00 FINISH 78.00 

29.70 FINISH 29.70 

INLET llR HUMIDITY, GRN H20/LB AIR: 0.01 

RELATIVE HUNIOITYI 40,00 PERCENT 

SIMPLE LINE: TEMPEAITUREo DEGREES Cl •0,00, FLOll RITEo LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEC• 1.60 

NUMBER OF TESTS: II 

COMMENTS: 

CIRB. TEST ENGINE MEASURED NUSURED CALCULI TEO 
HEATER HOOE RPM FUEl FLOW AIR· FLOll FIA 

LB/HR LB/HR 

I OLE-LOW -o.o 16.40 I 9B .oo 0.03114 
IDLE/TAXI -o.o 19.90 2l5.00 0.05712 
RUN UP -o.o JZ.80 360.00 Q,OSIJZ 
RUN UP•LEIN 4 -o.o 12.eo ]6). 00 0.08065 
RUN UP•RICH 5 -o.o ll .60 150.00 O.OB042 
JIKE•OFF 6 -o.o 75,00 Sil.DO 0,08282 
Cl IMB 7 ·O.D l5.00 Bu.oo o. 08282 
DESCENT 8 -o.o 44,5D 511.00 o.01Bu 
De5CENT ON 8 -o.o 19.80 506.00 0.07115 
APPROACH 9 -o.o 21.00 2B7,00 O,DBH3 
rul 10 -o.o 18.BO 220.Do 0,04B4B 

res T EXHAUST E lHAUSl' co co THC NO NO NO 
HOOE GAS GAS IDRYI 2 IURYI IDRYI 2 • 

If MP PRESSURE PERCENI V IDRYI PPMV PPMV IORYI IDRYI 
OEGREES F PSU PERCENT v PPMV PPMV 

2~8.00 -o.oo 2 .-io 1.qo 1517.00 9.00 -c.oo -o.oo 
415.0D -O.DD 6.40 5. 70 2416.00 18.00 -o.oo -o.oo 
A74.00 -0.DO q.Bo 7.40 2965.00 66.00 -D.00 -o.oo 
830. 00 -o.oo q,50 7 .50 1621.00 -o.oo -o.oo -o.oo 
'llt2.00 -o.oo q,50 ·1, 50 312'1.00 47,00 -o.oo -o.oo 

6 I 21B.OO -o.oo 10.10 7, JO 2016.00 27.00 -o.oo -o.oo 
1 1218.00 -o.oo 10.10 r .10 2086,00 21.00 -o.oo -o.oo 
B 118B.00 -o.oo 8.30 B.40 1976.00 73.00 -o.oo -o.oo 
8 1166.00 -o.oo s.10 10.10 1537. 00 40.00 -o.oo -o.oo 
q q1q.oo -o.oo 10.60 7.00 l7B8.00 41.00 -o.oo -o.oo 

10 HB.00 -o.oo 4.BO 5,4C 1592.00 22.on -o.oo -o.oo 

fEST MASS EHi HASS EHi HlSS EM I HASS €HI MASS EHi HASS EHi HASS EMI HASS fMI 
HOOE co Ht N02 C02 NO NOX co HC 

LB/IK LBllK LBllK LB/IK LB/IK LB Ill LB/HR LB/Hll 
LB FUEL LB FUEL LR FUEL LR FUEL lB FUEL lB FUFL 

842. 5) 25.~l o.o IH0.2B o.o o.o 13Bl7.0 4 l9.lt2 
1047.64 22.65 o.o 1466.0l 0.4B O,lt8 2C847, 93 450. 74 
1131.56 lQ.1,1 o.o 1142.57 1.25 1. 25 31115.0B 641.12 
1105.40 24.14 o.o IHl.IB -o.oo -o.oo 36257.00 791.92 
llOB. 55 20.'ll o.o 1)75,09 0,'10 0.90 15030.20 660.80 

6 1168.45 l J. ~i5 o.o 1101.11 o. 50 0.50 876)).56 1016.47 
1 1168.0 U.55 o.o 1301.17 o. 50 o. 50 B76)3.5b 1016.41 
8 992.H 13.5] o.o 1571.95 1.0 1.41 4415B,55 602.10 
B 721.80 11.i 5 o.o 2009. 56 9, 2 I 9.ZI 28727.52 443.65 .. 11q1.10 24d8 o.o 1215. BB o. 7'1 o. 7~ 12159.61 65B. 20 

10 Q l6. 09 11. 7B o.o 1654.66 o. 70 0.10 1759B.4l 3H.29 

l ro CYCLE EMISSIONS 

TESI TI ME IN MEASURED FUEL co co co Ht HC 
MODF MOOE FUEL FLOW USED LR/ IK LB/IK EHISSION LB/ IK LB/IK 

MIN. LB/HR LBS, LB FUEL HOURS LBS. LB FUEL HOURS 

12.00 19.90 J.~B 1047.64 208" 1. 91 4.170 22.65 450.14 
o.1a 75.00 O.ll 1168.45 B7633. 56 0.438 11.55 1016.41 
5.DO 7• .oo 6.22 1168,45 876)],56 7.ZH ll. 55 1016.47 

~ 6.00 11. 00 2.10 1191.JO 32159.61 J.216 24.38 •58.20 
10 4.0D 18.ao 1.26 916.0'I 17598. 41 1.17~ 17. lB 334.29 

TOTAl FOR CYCLE 14.540 16.276 

IOUL FOR CVCL Ell B Fu EL 1.119 

ALOEHYDES SMOKE PARTICULATES 
IORYI 

1.00 -o.oo -o.oo 
6,00 ·0.DO -o.oo 

-a.OD -o.oo -O.DO 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -n.oo 

1.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 

10.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 

HASS EM I MASS E~I HASS ENI MASS Ell! 
N02 C02 NO NOX 

LB/HR LB/"R LB/HR LB/HR 

o.o 29196.61 7. 04 1.04 
o.o 29174.02 9.63 q,6] 
D.O 44034.62 41.06 41.06 
o.o 44974.64 -a.no -o.oo 
o.o 43452,86 ZB,47 2B.47 
o.o 97587 .50 37.n 37, 73 
D.O 97587.50 37, 7l 37, 7) 
o. 0 70218.94 6).19 63. 79 
o.o 19980. Z5 )66. /) 366. 73 
o.o Jllb8,Bl 21.0 21. 4] 
o.o 31107.51 !l.l5 ll.2' 

Ht NO NO NO 
EMISSION LBllK LB/ IK EHISSION 

lBS. l B FUEL HOURS LBS. 

D,OQO o.•a 9.63 0.001'1 
0.005 0.50 )7.Jl 0.0002 
O.OB4 0.50 ll.73 0.0011 
0.066 o.1q 21.0 0.0021 
0.022 o. 70 13.25 0,0009 

0.268 o.oo8l 

0.018 c.0006 
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TEST ORGANIZAT IONt SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA ••••••••••••••••••••••••••••••••ttttttttttttttttttttt••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAL ID NUMBER: 226 

ENGINE TOTAi. TIMEI 

FUE
0

L: AV GAS 100/IJO 

ENGINE TYPE ANO HODELi 10-161>-A/8 L-6967-5UA 

RATED HORSEPOWER! 200. 

62. HRS 

FUEL Hit RAT IOI 

OPERATIONAL DATA •ttttttttttttetetetttttttttttttttttettttttttttttttttttttttttttteeeeeeeeeeeettttttteeeeeeetttttttttttttt 

INLET AIR TEMPEUTURE, DEGREES fl START 17.50 FINISH eo.oo 

ATMOSPHERIC PRESSURE I START 10.10 FINISH 10.10 

INLET AIR HUMIDITY, GAN H20/LB AIRI 0.01 

RELATIVE HUMIDITY: 51. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES ta -o.oo, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUMBER OF TESTS: 

COMMENTS: 

CARS. TEST ENGINE MEASURED MEASURED CAlCULATEO 
HEATER HOOE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 16.40 110.00 o.06411 
IDLE/TAXI 2 -o.o 17.60 222.00 o.D5427 
RUN UP 1 -o.o 46.'10 562 .oo 0.06'180 
TAKE-OFF 6 -O.D '11.40 1026.00 0.08125 
CLIMB 1 -o.o 70.JO 788.00 0.01'146 
DESCENT 8 -o.o 62.10 686.00 0.0805'1 
APPROACH q -o.o 48.10 531.00 o.ceo10 
TAXI 10 -o.o 18.80 1'11 .oo 0.07075 

rEsr · fXHAUH EXHAUST co co THC NO ~o NO ALOEHYDES SllOKE PARTICULATES 
MODE GAS GAS CDRYI 2 IDRYI CORVI 2 x IORYI 

TEMP PRESSURE PERCENT v I DRYI PPMV PPHV CORVI I DRYI 
DEGREES PS I A PE~CcNT v PPHV PPMV 

I -o.oo -o.oo 6.'10 5 .10 110'14.00 -o.oo -o.on -o.oo 1.00 -o.oo -o.oo 
2 -o.oo -o.oo 4.00 7.40 30Jl.OO -o.oo -o.oo -o.oo 1.00 -o.oo -o.oo 
J -o.oo -o.oo 6.60 e.20 2'110.00 20'1.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 -o.oo -o.oo 9.40 1.'10 2243.00 125.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 -o.oo -o.oo '1.20 1.10 2243.00 150.00 -o.oo -o.oo 5.00 -o.oo -o.oo 

-o.oo -o.oo '1.60 1. 50 2486.00 146.00 -o.oo -o.oo 5.00 -o.oo -o.oo 
-o. 00 -o.oo 9.60 1. 50 2728.00 149.00 -o.oo -o.oo 5.00 -o.oo -o.oo 

10 -o.oo -o.oo 8.90 5.60 6062.00 -o.oo -o.oo -o.oo 9.00 -o.oo -o.oo 

TEST HASS EMI HASS EM I llASS EHi HASS EHi HASS EMI MASS EMI MASS EHi MASS EMI HASS EM I MASS EMI HASS EMI MASS EMI 
MOOE co HC ~02 C02 NO NOX co HC N02 coz NO NOX 

L8/ IK LB/ IK LB/ I K LB/IK L8/ IK LB/ IK LB/HR LB/HR LB/HR LB/HR LR/HR LB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 1016. 79 'IJ.6) o.o I Jl'l.11 -o.oo -o.oo 16615.JB 1535.54 o.o 21644.ll -o.oo -o.oo 
2 6'10. 50 2'1.'17 o.o 2001.11 -o.oo -o.oo 12152.11 521.41 o.o 35325.10 -o.oo -o.oo 
) B83.54 22.11 o.o I 7H.19 4.60 ••• o 41438.11 1046.3'1 o.o 808'12. 56 215.54 215.54 

• 1081.65 14. 81 o.o 1430.'16 2.11 2.31 '19045.56 1353.57 o.o 110789. JR 116. )4 216. )4 
1 1085.n 15.16 o.o 1427. 11 2.'11 2.91 76301.JI 1065.41 o.o IOOH'l.81 204.l't 204.34 
A 1111.'ll 16.58 o.o 1312.26 2.1q 2.1q 6q422.•4 102'1.62 o.o 85217.44 173.42 113.42 
q 1116. 16 1 a.11 o.o 1310. 35 2.85 2. B5 5J6'16. 78 813.'ll o.o 65'113.81 ll6.8q 116.8'1 

10 11'10.25 46.43 o.o 1176. 72 -o.oo -o.oo 22316.60 B72 .'10 o.o 22122.31 -n.oo -o.oo 

LTO CYCLE EMISSIONS 

TES I I IHF. IN MEASURED FUEL co co co HC HC HC NO NO NO 
fl'llOIJE ~ODE FUEL FLOW USED LB/IK LBllK E•ISSION LB/ IK LBllK E•ISSION LB/ IK LB/ IK EMISSION 

MIN. LB/HR LBS. LR FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOU~S LBS. 

7 12.00 11.60 l. 52 6'10.50 12152.71 z.431 2'1.'17 521.41 0.105 -o.oo -o.oo -0.0000 
6 0.JO 91.40 0.46 I 083.65 9'1045. 56 0.495 14.81 1353.H 0.001 2.31 216.)4 0.0011 
1 5.00 10.30 5.83 1085.31 76301.31 6.))3 15.16 1065.41 0.088 2.'11 2C4.34 0.0110 
q 6.00 48.10 4.81 111•. 36 516'16. 78 5.110 18.17 B73.'ll 0.081 2. 85 136.8'1 0.0131 

10 4.00 18.80 1.26 I l'IC.25 21.316.60 1.499 46.41 872.90 0.058 -o.oo -o.oo -o. 0000 

TOTAL FOR CYCLE 15. 881 16.128 0.347 -0.0000 

TOTAL FOR CYCLE/LB FUEL 1.016 0.021 -0.0000 
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DATE• 1/)0/ll 

lESl DAGANIZAllONI SCOll/GEN AVIAllON 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• ZZJ ENGINE lYPE AND MODEL• 10-160-A/8 SEA UL NUNIEA 1 L-696f-5Uft 

RATED HDRSEPDWERI ZOO. 

ENGINE lOlAL llMEI l>l. HAS 

FUEL• AV GAS 100/lJO FUEL H/C Ull01 l.Uo 

OPElllATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••'!'•••••••••••••••••••••••••••••• 
INLEl AIR lEMPEAATUAE, D6GREES FI SURl 80.50 FINISH 80.50 

ATMOSPHERIC PAESSURfl SHAT 10.lZ FINISH 30.lZ 

INLEI AIR HUMIDllYo GAN H20/L8 AIR• 0.01 

AELAllVE HUMIDllYI 49. 00 PEACEN I 

SAMPLE LINEI IEllPERATUREo OEGREES Cl -0.00, FLOW RATE, LllERS/NINI 1.00 

SAMPLE LINE IAANSPDAI llMEo SEC1 l.60 

NUMB EA OF TES r S: 

COMMENlSI 

CAA&. HSI ENGINE MEASURED llUSUAEO CALCUUTEO 
HEA IEA MODE RPM FUEL FLOW UR FLOW FIA 

LB/HA ~8/HA 

IDLE-LOW I -o.D 12.9D 131.0D 0.06110 
IDLE/TUI 2 -o.o 18.8D Z)0.00 D. 06618 
RUN UP 3 -o.o H.50 502.00 0.07622 
rue-nFF 6 -o.o 9).80 lDH.00 0.08427 
CLIMB 1 -a.a 11. 50 111.00 0.08339 
DE SCENI 8 -D.o M.5D 704.DO O. CBJ40 
APPROACH 9 -o.o 44.50 484.00 o. OB268 
IAll 10 -o.o 17.60 165.DD o. OB9BZ 

TESI EIHAUS I EXHAUST co co THC ND ~ll ND ALDEHYDES SNOKE PAAllCULAIES 
MODE GAS GAS IDAYI l IDRYI IDRYI 2 x IDAYI 

lf.~P PRESSURE PERCENI v IDAYI PPllV PPllV IDRYI IDAYI 
DEGREES PSlh PERCENT V PPNV PPMV 

I -D.DO -0.0C• 6 .10 6.30 20079.00 '7.00 -c.oo -o.oo 21.00 -o.oo -o.oo 
2 -o.oo -o.oo ~.JO 8.40 62B6.00 150.00 -o.oo -o.oo 14.00 -o.oo -o.oo 
J -o.oo -o.oo 8.60 1. 50 3143.00 160.0D -o.oo -D.DO -0.DD -0.DD -D.DD 
6 -D.00 -D.00 ID.JD 7.60 HH.OD 69.0D -o.oo -D.OD -D.DD -D.OD -D.DD 
1 -o.oo -0.DO I0.3D T.•O 23B6.00 lOD.00 -O.DO -a.OD 10. 00 -O.DD -D.DO 
8 -D.00 -D.DO I0.2D 7.5D 2503.00 121.00 -o.oo -D.00 1.00 -o.oo -D.DO 
9 -o.oo -o.oo 13.20 7. 30 2794.00 123.00 -o.oo -o.oo 4.00 -n.oo -o.oo 

10 -o.oo -o.oo 11.50 6.00 16936.00 44.on -o.oo -o.oo 12.DO -O.OD -o.oo 

IHI "ASS E"I NASS fl\( MASS ENI NASS ENI "iSS Elll MASS ENI MASS ENI NASS ENI MASS ENI MASS E!41 MASS Elll MASS Elll 
MOOE co HC Nll2 C02 ND NDX CD Ht N02 Cll2 NO NOX 

LRllK L81l• LB/IK LB/I K L811K LB/ IK LB/HA LB/HA LB/HA LB/HA LB/HR LB/HA 
LR FUEL LB FUFL LB FUEL LB FUEL LB FUEL LB FUEL 

-~ I 8'5. J2 161 •• ~5 o.o IJB7.97 1.oa 1.oB I lOU.o9 2DB0.07 D.O I 79D4. BD 13096 IJ.96 
2 7'7.26 50. '/6 o.o IB60. 87 3.47 3.0 14048.54 95'.2B o.o )4984. Jl 65. Jl 65. Jl 
) 105B.H 22. l 5 o.o 1450.Jl 3.23 l.2J OIOl.B5 98,.B9 o.o 64541.'6 10.94 10.94 
6 I H6. 82 l5.5A o.o 1329.57 1.26 1.26 107571.94 1461.87 DoD 12'713.5D 118. J7 tlB. )7 

1 1159.99 !'.:t9 O.D IJ09.0 l.B5 l. B5 B29JB. 50 llDD.36 o.D 'IJ6H.3B lJ2.26 132. 26 
8 11'7.'17 16.11 3.D 1126.26 2.2' 2.H 74CH.DO 104D.63 D. 0 8554). 88 IH.2B 144.2B 
'J 1159.00 18.18 o.o IJ03.3D 2.10 2.10 51575.68 809.I l D.O 57997.01 102.16 ID2.16 

10 1210 ... 102.09 o.o 992. 2B D. 76 0, 76 21303.12 1796.Bb o.o 11464.14 13. )9 13.39 

LID CYCLE EHISSIONS 

TEST Tl•f IN NEASUREf'I FUEL co co co ..i; Ht Ht NO hD NO 
NODE HOOE FUEL Fl.O~ USED LBllK LB/lK EMISSION LB/IK LB/ IK EMISSION LBllK LB/ IK Ell I SS ION 

MIN. LR/HR LBS. L8 FUEL HOURS LBS· LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

12.0D IB.80 1.16 747.26 14048. 54 2.BIO 5D. 76 954.28 0.191 3.47 65.31 D.ou1 

• 0.10 93.80 O.H I U6.82 107571.94 o.5J8 15.SB 1•61.Bl 0.001 1.26 I IB.31 0.0006 
1 5.oo 11.50 5.93 1159.'le 92938.50 6.B84 15.39 1100.36 o.091 1. 85 132 .26 0.0110 
9 6.00 ... 50 4.'5 1159.DO 51575.6B 5.158 18. lB 9D'l. I) a.DBI 2.10 102.16 o.DID2 

10 4.oo 17 .60 I. l 9 1210.H 2ll0l.12 l.07 102.09 1796.86 D. IZD 0. 76 13. )9 o.D009 

TOTAL FOR CYCLE 15.193 16.816 0.491 D.OH7 

T014L FOR CYCLE/LB FUEL 1.065 O.OJI D.002) 
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I 
I 

DATE• 1/J0/11 

TEST ORGANllATION1 SCOTT/GEN AVIATION 

ENGINE SUPPLI ERi L YCOlllNG 

ENCINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••**•• .. •••••••••••••••••••••••••• 
CAL ID NUllSER: 228 ENGINE TYPE AND llDDEl• IO-J60-Al8 SER UL NUMBER I L-6967-SUC 

RATED HllRSEPDMERI ZOO. 

ENGINE TOTAL TlllEI 6J. HRS 

FUEL: AV GAS 1001130 FUEL Hit RATIO• 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••eeeeeeeeeeeeeeee••••••eeeeeeee•••••• .. eeeeeee•eeeeeeeeeeeeeea 
INLET AIR TEMPERATURE, 06GREES f I START 

ATMOSPHERIC PRESSURE• START 

8,.so FINISH 87.00 

J0.10 FINISH J0.10 

INLET AIR HUMIDITY, GRN H2D/L8 AIRI 0.01 

RELATIVE HUMIDITY: 40,00 PERCENT 

SAMPLE LINE1 TEMPERATURE, CEGREES C: -0,00, FLO• RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

~MSER OF TESTS• 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MOOE RPM FUEL FLOW A IR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 16.40 182. 00 0.07104 
IOLEllAXI 2 -o.o 17.60 200.00 O.OH82 
RUN UP ] -o.o 46.90 549.00 o. 07522 
TAKE-OFF 6 -o.o 105.50 1146.00 0.08801 
CLIMA 7 -o.o 7J.80 810.00 o. 08507 
OE SCENT 8 -o.o 64.50 708.00 0.08510 
APPROACH 9 -o.o 46,90 51J.OO o. 08484 
TAXI 10 -o.o 18.80 182. 00 o.08262 

TEST EXHAUST EXHAUST CD co THC NO ND NO 
HOOE GAS GAS I DRYI 2 IORYI IORYI 2 x 

TEMP PRE SS URE PERCENT IDRYI PPMV PPMV IDRYI IDRYI 
DEGRF.ES PSIA PERCENT V PPMV PPHV 

I 426.00 -o.oo 6.90 7.40 10028. 00 46.00 -o.oo -o.oo 
2 471.00 -o.oo 7.80 7.50 6029.00 58.00 -o.oo -o.oo 
) 9JO.OO -o.oo 1.10 e.JO 2626.00 -o.oo -o.oo -o.oo 
6 1211.00 -o.oo 10.90 7.80 2626.00 149.00 -o.oo -o.oo 
1 1267.00 -o.oo 10.JO 1. 80 2J28.00 142.00 -o.oo -o.oo 
8 12H.OO -o.oo 10,JO 7.80 2388, 00 149.00 -o.oo -o.oo 
9 1076.00 -o.oo 10.JO 1.10 2746. 00 152.00 -o.oo -o.oo 

10 5l8.00 -o.oo 9.60 6.JO 17908.00 132.00 -o.oo -o.oo 

TEST HASS EM I MASS EMI MASS EMI MASS EMI MASS EMI HASS EHi MASS EMI MASS EMI 
MOOE co Ht N02 co2 NO NOX co Ht 

L811K LBllK LO/IK LBllK L811K LRllK lB/HR LB/HR 
L~ FUEL LR FUH LB FUEL LB FUEL LB FUEL LB FUEL 

l 910.92 75.82 o.o 1534.97 1.00 1.00 14939.07 1243.47 
2 990. B8 41.86 o.o 1497,0l 1. 21 1. 21 1709,44 112.02 
) 956. 54 1 B.68 o.o 1620.05 -o.oo -o.oo 44B61,66 Bl6.24 
6 1161.26 16.02 o.o IJ05. 68 2.61 2.61 122~1]. IJ 1690,4} 
1 I IJ5.04 14.69 o.o 1350. 54 2.57 2.57 83765.15 1084.J2 
A 1114. 67 15.07 o.o IJ50.09 2.10 2.10 llld5.94 911.78 
~ 11J8.65 17.J9 o.o 1317.47 2. 76 2.7b 53402. 79 815,40 

10 I 096.29 117.12 o.o 1110. 40 2.48 2.48 20610. 24 2201.9J 

LTD CYCLE EMISSIONS 

JEST TIME IN MEASUREO flJEl co co ca HC HC 
MOUE MOOE FUEL FLOW USED L8/IK LBllK fMISSlON LB/IK LS/IK 

MIN, LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS 

12.00 17.60 l.52 990.88 174J9.44 J.488 H.86 112. 02 
6 0.10 105.50 0.53 11i.1.20 122513.IJ 0.61) 16.02 1690.43 
1 5.00 n.80 6. IJ 1135.04 8376~.75 6.953 14.69 1084. 32 
4 6.00 46.90 4.69 1118.65 53402.79 5.340 11. J9 815.40 

10 4.00 18.80 1. 26 1096. 29 20610.24 I. 3BI 111.12 2201.9J 

TOTAL FOR CYCLE 16.122 11.114 

TOTAL FOR CYCLE/LB FUEL 1.102 

ALOEHYDES SMOKE PARTICULATES 
I ORYI 

15.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

5.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 
a.oo -o.oo -o.oo 

21.00 -o.oo -o.oo 

MASS EMI HASS EMI MASS f.MI MASS EMI 
N02 C02 NO NOi 

LBIHR LB/H~ LR/HR LB/HR 

o.o 25171. 5; 16.36 l6.J6 
o.o 26J47,)~ 21. JO 21. JO 
o.o 75980. 25 -o.oo -o.oo 
o.o 137149.19 215. 08 215.08 
o.o 99669.44 189.69 lSQ.69 
o.o 870BO. 94 lll.90 1n.90 
o.o 62721.11 129.45 129.45 
o.o 21251.55 46.55 46.55 

HC NO NO NO 
EMISSION LH/lK LBllK EMISSION 

LAS. LB FUEL HOURS LBS, 

0.154 1. 21 21.JO 0.0041 
0.008 2.61 275.08 0.0014 
0.090 2.57 18~.69 0,0151 
o.0B2 2. 76 124.45 0.0124 
0 .148 2 .4A 4b,55 0.00]1 

o. 4B2 0.0174 

o.OJO 0.0023 
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DUE: 8/ 6/71 

fESf ORGUll UflONI SCOTT /GEN AVI U ION 

ENGINE SUPPLIERS LYCO"ING 

FNGINE OITA ••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••••••••1ee1e111 

CAL ID NUMBER• Z71 ENGINE fYPE AND MODELI IO-J60-AU SER UL NUMB EA I L-Z9Z&-51U 

RAfED HORSEPOWER: ZOO. 

ENGINE fOfAL flllEI IOZ3. HRS 

FUELi AV GAS 100/UO FUEL H/C RATIOS 1.8~0 

OPERATIONAL OITA••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

INLEf AIR fEMPERUURE, 06GREES fl SfART 89.00 FINISH 89.00 

ATMOSPHERIC PRESSURE• START JO.ZO FINISH 10.ZO 

INLET llR HUMIDITY, GRN HZO/LB AIRI 0.01 

REllTIYE HUMIDIJYI J6. 00 PERCENT 

-O.OC, FLOW RATE, LITERS/MIN• 1.00 

SAMPLE LINE TRANSPORT TIME, SEC1 1.60 

NUMBER OF TESTS: 10 

COMMENTS: 

ClRB. TEST ENGi NE MEASURED MUSURfO CllCUllHD 
HEATER MUOE RPM FUEL FLOW UR' FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 5.90 58.0C O.C599• 
IDU/fAll 2 -o.o 9.•D 96.0D o.066H 
AUN UP 1 -o.o 21.00 J24.00 0.06985 
AUN UP-LEAN • -o.o 21.00 )23.00 o. 06988 
RUN UP-RICH 5 -o.o 21.00 JZ3.00 0.06988 
TAKE-OFF 6 -o.o qB.40 1060.00 0.01696 
Cl IMR 1 -o.o 10.10 ne.oo o. 015• 1 
DESCENT 8 -o.o 58.60 646.00 0.01401 
APPROACH 9 -o.o JI .60 371.00 0.01092 
TAXI 10 -o.o 9.•0 94.00 o. 06544 

TEST FXHAUST EXHAUST co co THC NO NO NO lLOEHYDES SMOKE PARTICULATES 
MOOE GAS GlS I OAYI 2 IDRYI IOAYI 2 x IDAYI 

TEMP PRESSURE PERCENT v IDAY I PPMV PPMV I DAYI CORVI 
DEGREES PSIA PERCENT PPMY PPMV 

I 448.00 -o.oo e.eo J.90 -o.oo 6.00 -c.oo -o.oo 66.00 -o.oo -o.oo 
2 560.00 -o.oo 9.10 4.90 -o.oo -o.oo -o.oo -o.oo 45.00 -o.oo -o.oo 
1 1011.00 -o.oo 6.qo 8.20 -o.oo ••e.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
4 998.00 -o.oo T .00 8.10 -o.oo JOJ.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1011.00 -o.oo T.00 8.10 -o.oo 242.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 l21J.OO -o.oo 9.90 6.60 -o.oo 119.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
T IZJJ.00 -o.oo 9.20 l.00 -o.oo 19).00 -o.oo -o.oo 18.00 -o.oo -o.oo 
8 1188.00 -o.oo 9.10 6.80 -o.oo 218. 00 -o.oo -o.oo 12.00 -~.oo -o.oo 
q 1076.00 -o.oo T. 50 1.80 -o.oo 402.00 -o.oo -o.oo 15.00 -o.~o -o.oo 

10 61).00 -o.oo 9.40 4.50 -o.oo 11) .oo -o.oo -o.oo 26.DO -o.oo -o.oo 

TEST MASS EM I MASS E~I MASS EMI MASS EMI MASS EMI MASS EMI MlSS EMI MASS EMI MASS fll I MASS F.MI MASS Elll MASS EMI 
MODE co HC N02 CU2 NO NOX en HC NO? C02 NO NOX 

LB/ IK L Bill< LR/IK LB/IK LB/IK LB/ IK l B/HA LB/HR l B/ttt l~/HM LB/HA LB/~A 

LB FUEL LB FUEL l B FUEL LB FUEL LB FUEL LO FUEL 

I J99. 85 -o.oo o.o 914.11 0 .16 0.16 8259.10 -o.oo o.o 5151.13 0.92 0.92 
1321.11 -o.oo o.o 1095.)4 -o.oo -o.oo 1207.25 -o.oo o.o 10296.11 -o.oo -o.oo 
92l.15 -o.oo o.o 1123. T6 9.85 9.85 24925.14 -o.oo o.o 465•1.5~ 26~. 82 ZH.82 
q)6. 5) -o.o~ o.o 1102. 14 6.66 6.66 25286.18 -o.oo o.o 459ll.95 I T9. 18 119.18 
9)6.5J -o.oo o.o 1702.14 5. J2 5.32 25286.JB -o.oo o.o 4591).95 141.59 10. 59 

• 1212 .14 -o.oo o.o 1269.70 2.eo 2.eo 119214.56 -o.oo o.o 1249 JB. I J 21~.01 2H.Ol 
1 1141.29 -o.oo o.o IHl.59 3.95 J.95 806H.6Q -o.oo o.o 96422.•4 211.92 211.92 
8 1156.24 -o.oo o.o 1)51.54 4.55 4.55 61155. JI -o.oo o.o T9551.~J 266.61 266.61 
9 990. JI -o.oo o.o 1618.24 R.1? R.1 l J1?9J.B2 -o.oo o.o 511)6. 3 8 215.51 275. 51 

10 IJ66. 20 -o.oo o.o 1021.6J 2. TO 2.10 128 42. JO -o.oo o.o 9659.14 25. J6 25. )6 

LTD tYCLE EMISSIONS 

TES I 11 •E IN MEASUR<U FUEL co co co ~c HC HC NO NO NO 
~OOf MOOE FUF.l FL Ow USF.D LB/ IK LB/IK EMISSION LB/IK LB/IK EMISSION LB/IK LBllK fMISSION 

~IN. LR/HA LAS. LB fUFl ~OURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

12.00 q."o 1.eB IJ2J.11 124J1.25 2.~Bl -o.oo -o.oo -o.ooo -o.o~ -o.oo -0.0000 
6 O.JO 98.•0 0.49 1212.1• 11Q214. 56 o.596 -o.oo -o.oo -o.ooo z. 80 215 .OT 0.0014 
T 5.00 TO.JO 5. 8) 1141.29 806'4.69 6.694 -o.oo -o.oo -o.ooo ).95 211.91 0.0231 
q 6.00 JI .60 J.16 990.31 Jl29J.82 J.129 -o.oo -o.oo -o.ooo e.12 215.51 0.0216 

10 4.00 Q.40 0.6) IJ66.20 12842.JO O.B60 -o.oo -o.oo -o.ooo 2.10 25. )6 0.0011 

TOTAL FOR CYCLE 11.9H 13. T68 -o.ooo -0.0000 

TOTAL FOR CYCLE/LB FUEL 1.148 -o.ooo -0.0000 

1-57 



DATE: 81 6171 

TEST DRGANIUTIDNI SCOTT/GEN AVIATION 

ENGINE SUPPLIER: LYCO"ING 

ENGINf DATA •••••••••••••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NU"BER: Z12 ENGINE TYPE AND MDDELI ID-360-AU SER UL NUllBEA I L-Z9Zll-51AB 

RATED HORSEPOWER• ZOO. 

ENGINE rDTAL TIMEI IOZ3. HRS 

FUEL: AV GAS 100/130 FUEL Hit RATIO• 1.840 

OPERATIONAL DATA •••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 78.00 FINISH 78.00 

AT"OSPHERIC PRESSURE: START 30.18 FINISH 30.18 

INLET AIR HU"IDITY, GRN HZO/LB AIR: o.oz 

RELATIVE HU"IOITY: 11.00 PERCENT 

SA"PLE LINE: TEMPERATURE, DEGREES t: -0.00, FLOW RATE, LITERS/"IN: 1.00 

SAMPLE LINE TRANSPORT Tl"E' SEC: 1.60 

NUNBER OF TESTS: 10 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER NOOE RPM FUEL FLOW AIR FLOW FIA 

LB/HA LB/HA 

IDLE-LOW I -o.o 4. 70 36.00 0.00018 
IDLE/Ull 2 -o.o 8.zo 19.00 0.07161 
AUN UP 3 -o.o 30. 50 373.00 0.06684 
RUN UP-LEAN 4 -o.o 10.50 374.00 0.06638 
AUN UP-RICH 5 -o.o 30.50 373.00 0.06715 
TAKE-OFF 6 -o.o 93.80 1036.00 0.07649 
CLIMB 1 -o.o 70.30 774.00 0.07650 
DESCENT 8 -o.o 58.60 660.00 0.07140 
APPROACH q -o.o 2'1.30 340.00 O.C6'100 
TUI 10 -o.o 8.20 62.00 O.OBl2'1 

TES I EXHAUST EXHAUSI co CD THC ND NO NO ALOEHYDES SMOKE PARTICULATES 
MOOE GAS GAS I OAYI 2 IORYI IDRYI 2 x IDAYI 

TENP PRESSURE PERCENT v IOAYI PP"V PPNV IDAYI IDAYI 
DEGREES PSIA PERCENT v PPMV PP"V 

I 549. OD -o.oo B.00 4.30 40464.00 6.00 -o.oo -o.oo )8.00 -o.oo -o.oo 
2 583.00 -o.oo 8.60 5. 30 11711.00 11.00 -o.oo -o.oo 30.00 -o.oo -a.oo 
) 1087.00 -o.oo 5.'10 a.30 2620.00 378.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 I 065. 00 -o.oo 5.80 8. 10 2620.00 241.00 -o.oo -o.oo -o.oo -o.oo -o.ao 
5 1110.00 -o.oo 5.'10 8.40 2141.00 210.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1231.00 -o.oo '1.10 1.10 23'17.00 165.00 -o.oo -·o.oo -o.oo -o.oo -o.oo 
1 1244.00 -o.oo 9.20 r.ao Zl41.00 163.00 -a.co -o.oo IZ.00 -o.oo -a.ao 
8 l 199.aa -a.ao a.1a 1.aa 2452. aa 1n.aa -a.aa -a.aa 1a.oa -o.oo -o.aa 
9 la54.aa -a.aa 1.2a 1.1to 2620.ao 239.00 -a.aa -o.oo 10.00 -o.oo -o.oo 

la 613.aa -a.aa a.ea 4.20 4247 l .aO 41.aa -a.aa -o.oa 34.aO -a.ao -a.aa 

JES I MASS EM I MASS EMI MASS ENI NASS EM I MASS ENI MASS EMI MASS ENI MASS ENI MASS EN I MASS fNI MASS ENI MASS E•I 
MOOE CD HC N02 CD2 ND NOX co HC N02 CD2 NO NOX 

LA/IK LB/ IK LBll • LBll• LB/ IK LB/ IK LB/HA LB/HR LB/HA LB/HR LB/HR LB/HR 
LA FUEL LB FUEL LR FUEL LB FUEL LA FUEL LB FUEL 

1 alb. B4 2n.o~ a.a 796.04 0.12 0.12 4813.14 1283.34 o.o 3741.39 c. 55 o.55 
l nr. 11 la3. 8H o.a 1101.66 0.11 0.37 9329.18 851.84 a.o 9a33.57 l.03 3.03 
824.19 2a.96 a.a 1821. 75 8.67 8. 67 Z5137.68 639. 32 o.o 55563.5a 264.54 264 .54 
815. 86 21.11 o.o 1834.44 5.61 5.61 24883.68 643.17 a.a 5595a. 36 111.24 171.24 
a20.1a 18.64 a.a 1834. 56 4. 79 4. 79 25012.97 568.41 o.o 55954.01 146.24 146.24 

h 1118.28 16.BT o.a 1370.90 3.33 3.31 1a4B94.31 1582.43 o.o 12B589.8B lll.4a 312.4a 
1 1130. 95 16.4A o.o 1352.a5 3.29 3.29 79505. 81 115B.66 a.a 95a48.88 231. 38 231 .38 
A 1066. 19 18.49 a.a 1447.99 l. 74 3. 74 62490.2a 1083.41 o.a 84852.13 21?.23 219.23 
9 978.12 2a.40 a.a 158a.50 5.34 ~.14 28676. 38 597.64 o.a 463aa. 64 I 5h. 35 156. 15 

10 la30.79 284.92 a.o 172.99 a.9a a.9a 8452.44 2336.35 a.o 6338.5a I. 42 1. 42 

LTD CYCLE EMISSIONS 

TES I TIME IN MEASURED FUEL co CD en Ht HC HC NO NO NO 
Mn OE MODE FUEL FLDIO USED LBllK LAii• EMISSION L811 • LBllK EMISSION LBllK LBllK ~MISSION 

MIN. LR/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12.0a 8.20 l.b4 1137.71 932'1.18 l.86b 103.88 851.84 a.110 a.37 3.03 a. 0006 
6 0.30 93.BD 0.47 1118.28 1a4aq4.31 a. 524 16.81 1582 .43 a.000 3.]J 312.40 o.a016 
1 5.ao 10.1a 5.83 1130. 95 795a5.81 b.S99 lb.4R 115B.6b 0.096 3.29 211.38 0.0192 
q 6.00 29.30 2.93 978.12 28676.38 2. 868 20.40 597.64 O.abO 5.14 156. 35 0.0156 

10 4.ao 8.20 a.55 I03a.79 B452.44 a.566 284.92 2336.35 0.157 0.9a l .42 a.0005 

TOTAL FDA CYCLE 11.4?3 12.423 0.491 o.a3H 

TOTAL FDA CYCLE IL B FUEL l .088 0.043 a.aOJJ 

1-58 



DATE: ., 6111 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGINE SUPPllERt LYCOMING 

ENGINE DATA ••••••••••••••ca•••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••• 
CAL 10 NUMBERt 211 

ENGINE TOTAL TIMEt 

FUELi AV GAS 100/IJO 

ENGINE TYPE ANO MODEL t 10-lbO-AU 

RATED HORSEPOWER• 200, 

\OH. HRS 

FUEL H/C UTIOt 1.840 

SERIAL NUMIERt L-2926-5UC 

OPERATIONAL OAT A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••****************************** 
INLET AIR TEMPERATURE, D!GREES Fl START 

ATMOSPHERIC PRESSURE! START 

77,0D FINISH 10.00 

10.u FINISH 30.\8 

INLEJ AIR HUMIDITY, GaN H20/L8 AIR• 0.02 

RELATIVE HUMIDITY• n.oo 'ERCENT 

SAMPLE LINE1 JEMPEUTURE, DEGREES C• -0,00 0 FLOW RATE, LITERS/MIN• 1.00 

SAMPLE LINE JAANSPOAT JIMEo SEC: l.bO 

NUMBER OF TES TS: I 0 

COMMENTS: 

CAAB, TESJ ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW A IA FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 4, 10 3),00 0.08413 
I DLF/TAXI 2 -o.o 8~20 16,00 0.01456 
RUN UP l -o.o 28.10 344.00 o. Ob9b8 
RUN UP-LEAN 4 -o.o 28.10 342.00 O.Ob981 
RUN UP-RICH 5 -o.o 21.00 lH.00 o. Ob990 
TUE-OFF 6 -o.o 92.60 1011.00 0.07666 
Cll•B 1 -o.o 10.10 191.00 0.01493 
DESCENT 8 -o.o 50.40 58b,OO o. 07101 
APPROACH 9 -o.o 21.00 315.00 0.010b1 
TAXI 10 -o.o 9,40 81.00 o. 08042 

rnT EXHAUST EXHAUST co co THC NO NO NO 
MOOE GAS GAS IDAYI 2 IDRYI CDRYI 2 x 

TE•P PRE SS URE PERCENT v IORYI PPMV PPMV IOAYI IDRYI 
DEGREES PSIA PE AC ENT PPMV PPllV 

504. DD -o.oo 1.50 4.50 bOl 15.00 48.00 -o.oo -o.oo 
56D.00 -o.oo 1.bO 5.10 2bl52.0D Sb.OD -o.oo -o.oo 

1065.00 -o.oo b.10 8. 70 3019.00 415.00 -o.oo -o.oo 
1020.00 -o.oo b .20 8.60 3349.00 253.00 -o.oo -o.oo 
1087.00 -o.oo 6.00 8.90 2b35.00 20.00 -o.oo -o.oo 
l25b.OO -o.oo 9.2D 1.00 2b'JO,OO 111.00 -o.oo -o.oo 
IZSb.00 -o.nD e.50 7.40 2l0b, 00 111.00 -o.oo -o.oo 
1188.00 -o.oo 1.bO 7.90 2580,00 281.00 -o.oo -o.oo 

9 1054.00 -o.oo 1.10 1.10 24lb. 00 258.00 -o.oo -o.oo 
10 69S,OO -o.oo 19.00 5.10 30305, 00 104.DD -O.DD -0.0D 

HST MASS EMI MASS fM I MASS Elll MA\S EM I MASS EM I MASS ENI MlSS ENI MASS ENI 
MODE co HC N02 C02 NO NOX co HC 

LB/ IK L Bl lK LB/lK LB/IK LB/ IK LB/IK LB/HR LB/HA 
LB FUEL LB FUfL LB FUEL LB FUEL LB FUEL LB FUEL 

841.Zl 38b.17 o.o 793.05 a.ea o.sa 395), 77 1815.01 
963.51 191.34 o.o 1135.42 I, 79 1.19 7900.81 1568.98 
Blb.02 21.13 o.o 1828.b4 9, 12 9.12 22910.11 649,9b 
82 7. 59 25.bO o.o 1803. b8 5,55 5,55 23255. f9 719.H 
799. 38 20.11 o.o 18b3.08 5.32 5,12 21583.27 5•2.87 

1128.55 18,90 o.o 1149.18 2.1b 2. 76 I D4504. Ob 1750.02 
1 1064.56 I b. 54 o.o IOb.20 l.52 3, 52 J4838.5b llb2.81 
8 9H,J5 18,94 o.o 1591.H 5.92 5.92 •9107.16 954. 76 
9 9b1.60 18.H o.o lb03.b2 5.62 5.b2 26125.09 495.20 

I 0 1061.]9 204.b9 o.o 945,02 2.01 2.01 9917.05 1924.0b 

L TO CYCLE E•ISSIONS 

HSI I I HE IN MU~UREU FUEL co CD co HC HC 
MOllE MOOE FUEL FLOll llSEO LB/IK LB/ IK ~MISSION LA/ IK LB/IK 

MU<, LB/HR LBS. LR FUCL HOURS LBS. LB FUEL HOURS 

11.00 8.20 1.64 963,51 7900.81 1.580 191.14 1568,98 
6 o. lD 92.60 0.46 1128. 55 104504.06 o.521 18.90 1750.02 
1 5.00 70.30 5.83 I064.5b 74838. 56 b.212 lb. 54 llb2.81 
q 6,0D 27.00 2.10 9b7.60 2bl25.09 2.blJ 18.34 495.20 

10 4.00 9.•0 0.63 I Obi. 39 9917.05 O,bb& 204.b9 1924.0b 

TOT AL •OR CYCLE II. 2b8 11.595 

TOTAL FOR CYCLE/LB FUEL 1.029 

ALOEHYOES SMOKE PARTICULATES 
IDRYI 

H.00 -o.oo -o.oo 
42.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.no -o.oo -o.oo 
-o.oo -o.oo -0.0J 
-o.oo -o.oo -o.oo 
15.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 

21.00 -o.oo -o.oo 

IUSS EMI MASS ENI MASS EMI MASS EMI 
ND2 cn2 NO NOX 

LB/HR LB/HR LB/HR LRl•R 

o.o 3727.15 '4. l6 •.lb 
o.n 9ll0.4b 14.b'J 14,69 
o.o 51384ob9 256.H 25b.H 
o.o 50b83.H 155. 81 155.87 
o.o 50 lD3. 05 10.58 143. 58 
o.o IH914.25 255. 61 255,bl 
o.o 102310. 81 Hl.30 247. 30 
o.o 80204.00 298. 21 198,23 
o.o 0297.bl 151. 6b 151,bb 
o.o 888 l.17 18. q4 18.94 

Ht Nll NO NO 
EMISSION LB/ IK LB/ IK E•ISSION 

LBS, L8 FUEL HOURS LBS. 

0.314 1. 79 l4.6CJ o. 0029 
0.009 2.76 255.61 0.0013 
0.091 ],52 247 .10 0.0205 
0.050 5. 62 151.66 0,0152 
0.129 2.01 18.9• 0.0013 

0.597 0.002 

0.053 O.OOll 

1-59 



OUE• 81 6171 

TEST ORGANIZATION• StOTT/GEN AVUTION 

ENGINE SUPPLIER! LYtOMING 

EMGl~E OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL IO NUMBER: ZH ENGINE TYPE AND MODEL: ID-360-AIA SERIAL NUMBER l L-2829-5UD 

RATED HORSEPOWER: ZOO. 

ENGINE TOTAL TlllEt IDH. HRS 

FUEL: AV GAS I 00/130 FUEL Hit RATIO: 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 79.00 FINISH 7q.oo 

ATMOSPHERIC PRESSURE: START 10.18 FINISH 30,18 

INLET AIR HUMIDITY, GAN HZD/LB AIRl a.oz 

AELATI VE HUMIDITY: 1q,oo PERCENT 

SAMPLE LI NE: TEMPERATURE, CEGREES c: -o.oo, FLOW RATE, LITERS/NIN: 7.00 

SAMPLE LINE TRANSPORT TINE, sec: 1.60 

I NU NAE A OF TES TS: 10 

I CDNMENTS: 

CAAB, TEST ENGINE NEASUAEO NEASURED CALCULATED 
HF.ATER NODE RPM FUEL FLOW A IA FLOW FIA 

LR/HR LB/H~ 

IDLE-LOW I -o.~ e.20 4'.00 O.IOZ51 
IDLE/TAXI z -o.o e.zo 57 .00 o.oq317 
RUN UP ] -o.o Z8.10 JIH.00 o.01us 
AUN UP-LEAN 4 -o.o 28.10 Jib.OD o.0114q 
RUN UP-RICH 5 -o.o zq,30 JJl.00 o.07604 
TAKE-OFF b -o.o 94.90 q9·1.oo 0.08252 
CLINR 7 -o.o 85.60 900.00 0.0810& 
OESCF.NT 8 -o.o -o.oo -o.oo o.o83bq 
APPROACH 9 -o.o 27.00 310.00 O.Ob821 
TAXI 10 -o.o 8.20 5b.OO 0,08597 

res r EXHAUST EXHAUST co co THC NO NO NO ALDEHYUES SNOKE PAR Tl CULA res 
MODE GAS GAS lllRYI 2 IDRYI I ORYI 2 x CORVI 

TEMP PRESSURE PF.RC ENT v fDRYI PPNV PPMV IDRYI fDRYI 
DE GM EC S PSIA PERCENT v PPMV PPMV 

I 518. 00 -o.oo H,50 1.20 99541. 00 9.DO -o.oo -o.oo 43.00 -o.oo -o.oo 
z bl 1. 00 -o.oo 9,qo 4.10 5878Z,OO 14.00 -o.oo -o.oo 60.00 -o.oo -o.oo 
J 1031 .oo -o.oo a.5o 7.bO 4381.00 154.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 98b,OO -o.oo H,70 1. 50 4880.00 108.0Q -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1coq.oo -o.oo 8.50 7.50 3771.00 95.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
b 1111.00 -o.oo 10.90 b.50 Z11J,OO 14.00 -o.oo -o.oo -o.oo -o.oo -a.co 

1222.00 -~.oo 10.bO b.50 2bb2.00 11.00 -o.oo -o.oo 20.00 -o.oo -o.oo 
llBR.00 -o.oo 11.bO b,0, 2828.00 51.00 -o.oo -o.oo 13.00 -o.oo -o.oo 

q 1031.00 -o.oo 7.30 1.10 2111.00 zoe.oo -o.oo -o.oo 15.00 -0,JO -o.oo 
10 b1l. 00 -o.oo q, 10 3.bO 54qoo.oo 20.00 -o.oo -o.oo 3'.00 -o.oo -o.oo 

THT •ASS ENI MASS El<I l<ASS ENI •ASS ENI HASS ENI NASS EMI NASS fl<I l<ASS ENI MASS EM I MASS F.•I MASS ENI MASS ENI 
MnDE co Ht Nn? CD2 NO NDX co HC N02 C02 NO NDX 

LS/IK LB/IK LHllK LR/ I K L8/ IK LR/ IK LB/HR LS/HR LS/HR LBIH• l"/HR LB/HR 
LB FUEL LS FUEL LS FUEL LB FUH LS FUEL LB FUEL 

1CJ1. Ol 5) 1. 81 o.o 469.08 0.14 0.1 1t 6502.11 4lbl.l1 o.o 384b. 43 l.ll 1.13 
1006.14 )42.15 o.o ·~·· 71 

0.23 0.21 8250. lB 2S05.62 o.o 53b8. 59 1. 92 1. 92 
1018, )J )0.65 o.o 1458.11 ],QQ J.09 2q177.05 S61.Z7 o.o 4oq99, 62 8b,H Sb.Bl 
I 051.21 JJ. 83 o.o 1426.58 2.15 2.15 29595.32 950.15 o.o 400Bb.% b0.15 60.35 
104R. 54 2b.b4 o.o 1451.67 1. qz 1.92 10722.IZ 180.bl o.o 42592. 36 56.40 56.40 
124~.70 IB.15 o.o llb7.18 I. 3q I. 19 118216.56 1122.45 o.o 110765.25 IJl.n I JI. 83 

1 1233. II 17. 74 o.o 11ea.oq 1. 39 1. 19 1055H.31 1518.18 o.o 101100. 25 119,40 119,40 
8 1310.46 18.30 o.o 1065.02 0,95 C.95 -o.oo -o.oo o.c -o.o~ -o.oo -o.oo 
9 1005.18 21.41 o.n 1536,09 •• 10 •• 7~ 27139,eq 578. 52 o. 0 41474.53 12 7. 02 127.02 

10 1010.67 349. 21 o.o 628. 22 o. 36 o. 3h 8287.52 286),52 o.o 5151.)8 2.99 2.99 

LTO CYCLE EMISSIONS 

TEST T IMF IN NE A SURED FUEL co co ca HC HC HC Nn NO NO 

I HOOE HOOF. FUEL HOW useo LS/IK LB/IK E•ISSl~N LB/ IK LR/ I K ENI SS ION L8/IK LB/ IK EMISSION 
~IN. LS/HR Las. LS FUFL HnURS LBS. LB FUEL HOURS LBS. Le FUEL HCUQS LBS. 

I 2 12.00 8,20 l. b4 IOOb, 14 8250, )8 t .b5'l H2.15 2805.62 0.561 O.ZJ 1.qz o. ono• 
6 0.30 94,90 0.41 1245. 70 118216.56 ~.591 18.15 172:? .4S 0,009 J, )9 131.Sl 0.0001 
1 5.00 85,bO 1, 10 1213.11 105554. 11 8.1bl 17.14 1518. 18 0.12b 1. )9 119.H O. 0099 
Q 6,00 27.00 7.. 10 1005.IS 27139.89 2. 714 Z I. 43 578.52 0.058 4.70 121.02 c.0121 

10 4.00 a.20 0.55 1010.67 8287.S?. o.555 149.ZI 2861.52 0.192 o. ]~ 2.99 0.0002 

TOrAL FDR CYCLE 12.469 14.271 o,q45 o.023q 

rnr AL FOR CYCLE/LS FUEL 1.145 0.076 0.0019 

I-60 



I 
I 

DATE: 1/l617l 

TEST ORGANIUTIONI SCOTTIGEN AYUflON 

ENGINE SUPPLIER• LYCOMING 

ENGl~E DATA •••••••••••••Ci••••••••••••••••••••••••••••••••••••••••******************************'****************'****** 
CAL 10 NUltBERI 178 ENGINE HPE AND l!ODEll 10-J60-AIB6 SEA Ul NUltBERr l-768Z-51U 

RATED HORSEPOWER• 200. 

ENGINE TOTAL Tll!E1 660. HRS 

FUEL: AY GAS B0/87 FUEL HIC UTIQ1 1.840 

OPERATIONAL O&JA ••••••••~•****'********************'*****'***************'***'*********'******••••••••******'*****•**** 

INLET AIR TEMPERATURE, DEGREES fl START 

ATMOSPHERIC PRESSURE• START 

89.00 FINISH 90.50 

30.13 FINISH 30.11 

INLEf AIR ~l!IDITY, GRN H201L8 AfRI 0.02 

RELATIVE HUl!IOITYI 59. 00 PERUNT 

SAMPLE LINE: TEMPERITUAE, DEGREES Cl -0.00, FLOW RATE, LITERS/MIN< 1.00 

SAMPLE LINE TRANSPORT TIME, SEC• 1.60 

NUMBER OF TESTS a 10 

COMMENTS: 

CARB. TEST ENGi NE MEASURED MEASURED CALCULATED 
HEA YER MODE RPM FUEL FLOW AIR FLOW FIA 

l8/HR LB/HR 

I OLE-LOW -o.a 22.30 201.aa o. a5868 
IDLE/TOI -a.a 23.40 225.00 a.0127B 
RUN UP -a.a 36.30 341.ao a.a9sa1 
RUN UP-LEAN -a.a H.5a 361.0a a. a88 IO 
AUN UP-RICH -a.a 36.30 348.0a 0.08537 
TAKE-OFF b -o.o B5.6a 945.aO a.aBn6 
CLIMH 7 -o.o 82.oa 89l.Oa 0.08850 
DESCENT 8 -o.o 64.5a 6U.OO 0.08761 
APPROACH 9 -a.o 44.5a 424.aa O.C9458 
TAXI 10 -o.o 21.10 195.00 0.06253 

HSI EX HAUS I FXHAUST co co THC ND NO NO 
MOOE GAS GAS IORYI 2 IORYI IORYI 2 x 

TEMP PRESSURE PERCENT IDRYI PPl!V PPMV I ORYI IORVI 
DEGRHS PSIA Pell.CENT V PPMV PPMV 

415.00 -o.oo 8.40 3.20 795B.OO 12.00 -o.oo -o.oo 
'71.00 -o.oo M.oo 4. 70 1706.0D 1.00 -o.oo -o.oo 

l 762 .oo -o.oo 11.90 5.eo 5691.00 12.00 -o.oo -o.oo 
4 717.00 -o.oo 12.60 5.60 5B4J.OO 12.00 -o.oo -o.oo 
5 785. 00 -o.oo 12.10 5.30 51n.oo 1.00 -o.oo -o.oo 
b 1099.00 -o.oo 10.30 8.20 4029.00 140.00 -o.oo -o.oo 
7 1166.00 -o.oo 10.80 7.90 3778.00 97.00 -o.oo -o.oo 

1 ll2.00 -o.oo 10.8a 1.10 367T.OO 95.00 -o.oo -o.oo 
q 951. 00 -o.oo 14.00 5. 70 4634.00 21.00 -o.oo -o.oo 

10 527.00 -o.oo q.oo J.60 6246.00 o.oo -o.oo -o.oo 

fES T M•SS EMI MASS EMI MASS E~ I MASS EMI MASS EM I MASS EHi MASS EMI MASS EMI 
MOO[ co HC N02 C02 NO NOX co HC 

LB/IK L8/U LD/IK l8/H LB/IK lB/ IK LB/HR LB/HR 
LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I IJOQ. 01 74.28 o.o 819.H o. )2 a. 32 30528.90 1656.46 
2 nos. 85 57.61 o.o 964. 34 0.06 a.oo )0556.97 1148.60 
l I lA5 .42 12.44 o.o 908.ll 0.20 0.20 5029C. B2 1179.25 
4 ll55.ll 35.99 o.o 946. 31 0.21 0.21 50816.47 1349.64 
5 1166.89 36.86 o.o 925.0 O. ll O. ll 49617.42 1138.16 

• llOO. 81 24.66 n.o 1376.97 2.0 2.46 44228.88 2111.00 
1141.6' 22.41 n.o 1314.43 1.69 1.69 437B0.19 1878.86 
1156.40 22.55 o.o 1295.42 1.67 1.67 14587.50 l4H.l9 

q 14a2. 71 26.5q o.o M7.H o. 18 o. 38 6H20.42 1183.H 
10 I )74. 15 55.06 o.o 863.17 0.15 0.1 s 28998. 79 1161 .84 

LTD CYCLE EMISSIONS 

res T fl ME IN MEASURFD FUEL co co co Ht Ht 
MOOE •ODE FUEL FLO• us Ea L81 I• LB/IK EMISSION L8/IK LB/ IK 

MIN. LR/HR L RS. LB FUEL HOURS LBS. LB FUEL HOURS 

12.00 23.40 4.68 1305. 85 10556.97 6.111 57.61 1148.60 
6 0.10 85 .60 o.o 1100.81 94228.88 0.471 24.6& Zill.DO 
7 5.00 82.00 6.81 110.66 93U0.19 7.784 22.91 1878.86 
4 6.00 44.50 4.45 1402.71 62420.42 6.Hl 26. 59 1181.31 

10 4.00 21.10 1. 41 1374. 35 28998. 79 l.44l 55.06 1161.84 

TOT ll FOR CYCLE 11. 7T8 22. 5'1 

TOTAL FOR CYCLE/LB FU El 1.264 

ALOEHYOES SMOKE PARTICULATES 
IOAYI 

86.00 -o.oo -o.oo 
n.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
11.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 

11.00 -o.oo -o.oo 
79.00 -o.oo -o.oo 

MASS EM I MASS EMI MASS EMI MASS EMI 
N02 C02 NO NOX 

LB/Ill L8/H~ LB/HR LB/HR 

o.o 18273.42 7.16 7.16 
o.a 22565.58 1. 51 1.51 
o.o 32971.62 7.13 7. ll 
o.o U486.6l 7 .45 1.45 
o.o 33542.41 4.64 4.64 
o.o II 7B68.81 210.J8 210.38 
o.o 101783.56 IJB. 3' I 3B. 35 
o.o 8H5•.81 107. 77 101.11 
o.o 399]1.14 lb. B4 16. 84 
o.o 18225.41 ).18 l.18 

Ht NO NO NO 
EH I SS ION L81 IK LB/ IK EMISSION 

LBS. LB FUFL HCURS LBS. 

0.210 O.Ob 1. 51 0.0001 
0.011 z ••• 210.)8 o. 0011 
0.156 1.6~ llR. 35 0.0115 
O.l18 0.1• 16.84 0.0011 
0.078 0.15 J.18 0.0002 

0.6)2 0.010 

0.036 0.0008 

1-61 



DATE: 7/16/71 

TEST ORGANIZATIDNI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttttt•••••••••••••••• 
CAL ID NUMBER: 179 ENGINE TYPE AND MODEL: llr360-Al86 SERIAL NUMBER• L-768Z.-51AB 

RATED HORSEPOWER: 200. 

663. HRS 

FUEL: AV GAS 80/Bl FUEL H/C RATIO: 1.840 

OPERATIONAL DATA tttttttttt••••ttttttttttttt••••••••••••tttttttttttttttttt•••••••._.tttttttttttttttttttttttttttttttttt•t• 

INLET AIR TEMPFRATURE, DEGREES f: START B9.00 FINISH B9.00 

ATMOSPHERIC PRESSURE• START 3C.12 FINISH 30.12 

INLET AIR HUMIDITY, CAN H20/L8 AIR: 0.02 

RELATIVE HUMIDITY: 59.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -a.co, FLOW RATE, LITERS/MIN• 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTS: 10 

COMMENTS: 

CARS. TEST ENGINE MEASURED MlASUREb CALCULATED 
HEATER MODE RPM FUEL fl Ow A IR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o 14.10 136.00 o. 04283 
IDLE/TAXI -o.o 14. I 0 144.00 0.05500 
AUN UP -o.o 34.00 321.00 0.08228 
RUN UP-LEAN 4 -o.o 34.00 324.00 0.07196 
RUN UP-A ICH 5 -o.o 34.00 329 .oo 0.07224 
CLIMB 7 -o.o 79.00 1050.00 o.OB353 
OE SCENT B -o.o 66.BO 735.00 o. C8250 
APPROACH 9 -o.o 44.50 440.00 O.CB91B 
TAXI 10 -o.o 14.10 133.00 0.05960 
TAKE-OFF 6 -o.o 96.10 -o.oo O.OBl27 

TEST EXHAUST EXHAUST co co THC ND NO NO ALDEHYDES SMOKE PARTICULATES 
HOOE GAS GAS C DRYI 2 IDRYI CORVI 2 x I DRYI 

TEMP PRESSURE PERCENT V CORY I PPHV PPHV I DAVI CORVI 
OEGREES PSIA PE RC ENT PPHV PPHV 

I 301.00 -o.oo 5.30 1.00 7514.00 21.00 -o.oo -o.oo 90.00 -o.oo -o.oo 
2 404.00 -o.oo 6.40 4.50 7969.00 39.00 -o.oo -o.oo 53.00 -o.oo -o.oo 
1 717.00 -o.oo 11. BO 5.00 700B.OO 15.00 -o.oo -a.co -o.oo -o.oo -a.no 
4 650.00 -o.oo 10.10 4.50 6B06.00 10.00 -o.oo -o.oo -o. 00 -o.oo -o.oo 
5 740.00 -o.oo 10.00 4.70 6553.00 12.00 -o.oo -o.oo -a.co -o.oo -a.no 
7 1177.00 -o.oo 10.00 7.60 1B10. on 115.00 -o.oo -o.oo 13.00 -o.oo -o.oo 
B 1155.00 -a.co 9.BO 7.60 l66B.OO 115.00 -o.oo -o.oo 10.00 -o.oo -o.oo 
9 qo4. oo -o.oo 12.60 •• oo 447R.OO H.00 -o.oo -o.oo 5.00 -o.oo -o.oo 

10 51 B. oo -a.co B. 30 3.70 619B.OO 14.00 -o.oo -o.oo 79.00 -o.oo -o.oo 
1110.00 -a.co 9.00 B.10 4470.00 155.00 -o.oo -o.oo -a.co -a.co -o.oo 

IFS I •ASS E~I HASS EHi HASS EHi HASS EHi HASS EHi HASS E.11 HASS EHi HASS EHi HASS EH I HASS fHI HASS EHi HASS EHi 
HOOE cu HC ND2 C02 NO NOX co HC N02 C02 ~o NOX 

LBllK LB/IK LR/IK LB/ IK L 8/ IK LB/IK LO/HR LB/Hk LB/HR LB/HR LB/HR LB/HR 
LB FUEL LB FUH LB FUEL LB FUEL LB FUEL LB FUEL 

I I B2. 94 96.05 o.o 1052.07 o.qq 0.9Q 16679.41 1154.12 o.o 14834.22 13.96 l J.Qb 
1105.3B 7B. B3 o.o 1221.19 1.11 1.11 155B5.B4 llll.47 o.o 1721B.72 15.60 15.60 
11•2 .15 46.33 a.a 906.B9 o. 2B o. 28 46313.20 1575.30 o.o 30BJ4.07 9.67 9.67 

4 lJH.11 51. 51 o.o 9)4.79 0.22 0.22 4540C.62 1752. 18 o.o 11792.71 1. lB 7.1B 
5 1115.66 49.3B o.o 971. 5B 0.26 0.2• 44712.42 lb7B.B3 o.o 3lnH.BO e. e2 8.B2 
1 1123.C6 24.89 o.o 1341.20 2.12 2.n E8729.94 1966.65 o.o 105955.06 167.61 167.61 
A 1114. ]4 21. B9 a.a 1357. Bl 2.15 2.15 74'18.00 1595.67 o.o 90702.69 143. 4B 1'3.48 
9 1336.37 27.20 a.a 999.BB 0.61 0.61 5946B.54 1210.45 o.o 4H94.52 27. 13 27 .13 

10 1328.70 56.83 o.o 930.66 o.n 0.37 18734.68 ROl.24 o.o 13122.26 5.19 5.19 
6 1016.20 29.4 7 o.o 1465.29 2.9] 2.9J 9957R.25 2Bl2.53 o.o l40Bl 3.88 2Bl.69 281.69 

LTD CYCLE EMISSIONS 

res r TIME IN HE A SURED ruEL co co co Ht HC Ht NO NO NO 

I HOOE MODE FUEL FLO\ll USED L8/IK LR/IK E•ISSION LBllK LB/IK EMISSION LB/IK L e/IK EH I SS ION 
HIN. LB/HR LAS. LB FUEL HOURS LAS. LB FUEL ltOURS LAS. LB FUEL HOURS LBS. 

I 12.00 14.10 2. B1 1105. 38 I 55R5. R4 3.11 7 78.83 1111.47 0.222 1.11 15.60 o. 0031 
0.10 96.10 0.48 10 16.20 9957B.2' 0.498 29.47 2B32.53 0.01' 2 .9) 261.69 0.0014 
5.00 79.00 6.56 1123.16 88729.'H 7 .J65 H.89 1'16b.•5 0.163 2.12 167.b I o.01w 

9 6.00 44.50 4.4S 1336. 37 59468. 54 5.947 21.20 1210.45 0.121 0.61 27 .11 0.0021 
10 •.oo 14.10 0.94 1128.70 18714.6R 1.255 5h.Bl 801.2• 0.054 0.17 5.19 0.0001 

TOTAL FOR CYCLE 15. 252 IB. IB2 o.574 0.0215 

IOIAL FOR CYCLE/LB FUEL I. 192 O.OJ8 0.0014 

I-62 



DUE: 1116171 

TEST ORGANIZATION• SCOTT/GEN AVUTION 

ENGINE SUPPLIER• LYCOMING 

ENGINE OATA ••••••••••••••o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAL ID NUMBER I 180 ENGINE TYPE AND llODELI ID-J60-Al86 SER UL NUMBU I 

RATED KORSEPOllERI ZCO. 

ENGINE TOTAL TIME• 666. KRS 

FUEL I AV GAS 80/87 FUEL K/C RATIOI l.840 

OPEllATIONAl DATA ••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES Fl START 

ATMOSPKERIC PRESSURE• START 

89.00 FINISH 89.00 

JO.II FINISH JO.ll 

INLET AIR HUlllDITY, GRN HZO/LB URI O.Oz 

RELATIVE HUlllDITYI 58. 00 PERCENT 

SAMPLE LINE1 TEllPEUTURE. DEGREES CS -o.oo, FLOll RATE, LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEC• 1.60 

NUMBER OF TESTS• 10 

CARB. TEST FNGINE MEASURED MEASURED CALCULATED 
HEUER MODE RPM FUEL FLOll AIR FLOll FIA 

LB/KR LR/HR 

IDLE-LOW I -o.o u.10 UT.OD 0.0096 
IDLE/TUI 2 -o.o 14.10 129.00 o. 05990 
RUN UP 3 -o.o 34.00 336.00 0.01813 
AUN UP-LEAN 4 -o.o 4.00 339.00 o. 01361 
RUN UP-RICH 5 -o.o 12.80 329.00 0.07418 
TAKE-OFF 6 -o.o 85.60 qu.oo 0.07528 
CLIMB 7 -o.o 84.40 qz4.oo o. 07185 
OE SCENT 8 -o.o 66.80 139.00 0.07614 
APPROACH 9 -o.o 45. 70 459.00 o. 08064 
TUI 10 -o.o 12.90 119.00 0.060H 

TEST HHAUST EXHAUST co ca THC NO NO NO 
MODE GAS GAS IDAYI 2 CORY I CORY! 2 x 

TEMP PRE ssuR1: PERCENT v IO~YI PPMV PPMV CORTI I ORYI 
DEGREFS F PSU PFRCENT V PPMV PPMV 

32 5. 00 -o.oo 6.00 J.Jo -o.oo 15.00 -o.oo -o.oo 
"'s.oo -o.oo 6.50 4.zo zo210.oo 16.00 -o.oo -o.oo 
751.00 -o.oo 10.eo 5.40 5826.00 22.00 -o.oo -o.oo 

• 695.00 -o.oo 9.90 5.20 5826.00 18.00 -o.oo -o.oo 
5 807.00 -o.oo 10.00 5.30 5106.00 20.00 -o.oo -o.oo 
6 ll2J.00 -o.oo e.20 7.80 2313.00 -o.oo -o.oo -o.oo 

1155. 00 -o.oo 9.50 1.00 2230.00 98.00 -o.oo -o.oo 
110.00 -o.oo 9.00 1.10 2661.00 51.00 -o.oo -o.oo 
97'.00 -o.oo 11.10 5.10 4100.00 -o.oo -o.oo -o.oo 

10 5J 6.0C -o.oo 6.60 4. JO J920J.OO 36.00 -o.oo -o.oo 

TFST •ASS EM I MASS EHi MASS EHi MASS ENI HASS EHi MASS EH I HASS EHi HASS EHi 
HOOE co Ht N02 C02 NO NOX co HC 

lB/ IK lB/I k LB/ IK LB/ IK lB/lk U/IK lB/HR LB/HR 
lA FUH lB FUEL LB FUEl lB fUEl lB fUEl LI\ fUEl 

I 303. 38 -o.oo o.o 1126. 34 0.54 o. 54 18311.61 -o.oo 
1031. 21 181.82 o.o 1048.02 0.42 0.42 14555.02 2591 .86 
1300.01 40.11 o.o IOZl .15 o.o o.o 44202.31 1365.64 
1275.32 42.,8 o.o 1052.51 0.38 o. 38 5101.21 I Tl .93 
1211.11 31. ll o. 0 1064.06 0.42 0.42 41q10.q2 1225.61 

6 1020.24 16.91 o.o 1524. 83 -o.oo -o.oo 81Jl2.J8 1441.45 
r 1141.66 15.4) o.o 1328.69 1.94 1.94 96861.94 IJ02.21 
8 1110.96 18.81 o.o IJH. 06 1.16 1.16 14212.19 1256.61 
9 llOJ.00 27.56 o.o 1051.32 -n.oo -o.oo 59541.0J 1259. 70 

10 1040.0J IH.31 o.o 1064.66 0.93 0.93 I l416.44 2215.67 

L TO CYCLE EMISSIONS 

TE ST TIME IN MEASURED FUEL co co co Ht HC 
~one MOOF FUEL FLOW USEC l8/ IK lB/IK EMISSION LB/ lk LB/IK 

MIN. Lll/KQ LBS.. la FUCL HOURS LBS. LB FUEL HOURS 

12.00 14.10 2. 82 1032.n 14555.02 2.911 183. 82 2591.86 
6 0.30 85.60 o.o 1020.24 81)32. 38 o.431 16.91 1441.45 
1 5.00 84.40 1.01 1141.66 96861.94 9.040 15.0 1102.21 
9 6.00 45.10 4.51 130).00 59541.0J 5.955 21.56 1259.70 

10 4.00 12.90 O.d6 1040.03 13416.44 o.899 113. JI Z2J5.61 

TOUL FOR CYCLE 15. 681 18.241 

TOTAl FOR CYCL f/L 8 FUEL 1.161 

ALOEHYOES SMOKE PARTICULATES 
IOAYI 

53.00 -o.oo -o.oo 
74.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
40.oo -o.oo -o.oo 
21.00 -o.oo -o.oo 
JO.OD -o.oo -o.oo 
21. 00 -o.oo -o.oo 

HASS EH I MASS EHi HASS EMI ~ASS EM I 
NDZ C02 NO NOX 

l8/KA l8/HA lD/MR LB/HA 

o.o 15881.4\ 7.'5 1.55 
o.o 1417 r.01 5. 88 ~.ea 
o.o 34725. qi l"· '9 ... 1q 
o.o 4210.0J 1. 52 1. 52 
o.o 34qo1. 21 13.11 13.11 
o.o 1305H.1q -o.oo -o.oo 
o.o llll4 I .44 l61t. ll 164. IJ 
o.o 91981.56 11.20 11.20 
o.o 48045.24 -o.oo -o.oo 
o.o 1)1)4.10 12. 02 12.02 

HC NO ~o NO 
EMISSION LB/lk LB/ IK EMISSION 

LBS. lB fUEl HOURS lBS. 

0.518 0.42 5.88 0.0012 
0.001 -o.oo -o.oo -0.0000 
c.101 1.94 164.13 o. 01 J& 
0.126 -o.oo -o.oo -0.0000 
0.150 0.93 12.02 0.0008 

0.909 -0.0000 

0.058 -0.0000 



DATE: 1130171 

TEST ORGANIZATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: LYCOMING 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 251> ENGINE TYPE AND MODEL: I0-360-BIE SER Ill NUMBER: 

RATED HORSEPOWER: 180. 

ENGINE fOTAl TlllE: 1179. HRS 

FUEL: AV GAS 100/130 FUEL H/C RAT 10: 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 80.00 FINISH 85.00 

ATMOSPHERIC PRESSURE: START 30.15 FINISH 30.15 

INLET AIR HUMIDITY, GAN H20/L8 AIR: 0.01 

RELATIVE HUMIDITY: 40.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES t: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.110 

NUMBER OF TESTS: 10 

COMM~NTS: 

ANALYSIS DONE ON FRONT EXHAUST. 

CARS. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER HOOE RPM FUEL FLOW AIR FLOW F/ A 

LB/HR LB/HR 

IDLE-LOW 1 -o.o 12. 30 122.00 0.01013 
I OLE/TAXI 2 -o.o 15. 80 182.00 O.Ob34B 
RUN UP 3 -a.a 28.10 373.00 0.05h99 
RUN UP-LEAN 4 -o.o 21. 10 279.00 0.05781 
RUN UP-RI CH 5 -a.a ze.10 372.00 0.05729 
TAKE-OFF b -a.a 54. 50 b3'1.00 O.Ob415 
CLIMB 7 -a.a 43.90 572. 00 0.05920 
DESCENT B -a.a 38. 70 51b.OO a. 05b34 
APPROACH q -a.a ze.10 354.00 O.ObOlO 
TAXI 10 -a.a 14.10 155.00 O.Ob350 

TEST EXHAUST EXHAUST co co THC NO NO NO ALOEHYDES S~OKE PARTICULAHS 
MOOE GAS GAS I DRY I 2 IDRVI IORVI 7. x I DRYI 

TEMP PRESSURE PERCENT IORYI PPMV PPMV IDRVI IDRVI 
DEGREES PSIA PERCENT V PPMV PPMV 

bZA.00 -o.oo 7. 70 5.eo lbZl 7.00 10.00 -o.oo -o.oo H.OO -o.oo -o.oo 
b'15. 00 -o.oo b.50 h.70 433b. 00 lb.00 -o.oo -o.oo 23.00 -o.oo -o.oo 

1312.QO -a.no 3.40 a.ea lbB'l.00 b21 .oo -o.oo -o.oo -o.oo -o.oo -o.oo 
1300.00 -o.oo l.50 8.90 1520.00 302.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
IJ23.00 -o.oo 3.50 B. BO 1351.00 302.00 -o.oo -o.oo -o.~o -o.oo -o.oo 

b 1401.00 -o.oo b.50 1.10 2021.00 219.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 !035. 00 -o.oo 4.00 8.70 1408.00 769.0a -a.oa -o.oo 1. ao -o.oo -o.oo 
~ lltOl .00 -a.oo 3.20 B.90 IJ5 I. 00 907.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
q 125b.OO -o.oo 4. 70 e.10 1971.00 387 .oo -o.oo -o.oo 1. 00 -o.oo -o.oo 

10 740. 00 -o.oo 7.10 5.90 585b.OO 30.00 -o.oo -o.oo 11.00 -o.oo -o.oo 

res 1 HASS EMI MASS EMI MASS E~I MASS EHi HASS EHi MASS EMI MASS ENI MASS EMI MASS EMI NASS EMI MASS EMI MASS EMI 
MOOE co HC N02 coz NO NOX co HC N02 ca2 NO NOX 

L8/IK LB/IK LB/ I K LB/ I K L 8/ IK LB/ IK LB/HR LB/HR LB/HR LB/"R Lel"R LB/HA 
LA FUEL LB FUEL LR FUEL LB FUEL LA FUEL LB FUEL 

1028. 71 124.0B o.o 1217. 50 0.22 0.22 12b5J.IO 1526.24 o.o 14975.?0 2.70 2. 70 
9b3.17 lb.BO o.o 1559. 93 O. BB o.ee 15218.15 581.41 a.o 241146.83 IJ.84 I J. 84 
555. 31 15.BO o.o 2258.35 lb.82 lb.82 l5b04.71 443.97 a.a b3459.bB 472.bR 472.bB 
5b3. 32 14.0I o.o 2250.70 7.98 7.99 I IB8b. 09 295.blt o.o 47489. 70 lb8.4b lb8.4b 
568.bZ 12.57 a.a Z24b. H B. Ob B.Ob 15978.15 353. 23 a.a bll 21. 84 27.b. 4b ZZb.4b 

0 951.37 lb.99 a.a lb32.BO 5. 27 5. 27 51849. 87 'IZb. 05 o.o 88987.BI 2Ab.94 2Bb.'14 
1 b29.)? 12.b'I a.a 2150.M I 'I. 87 19.87 21021.01 '556.96 o.o 94413.00 872. 41 872.41 

528. JR 12.78 o.o 2308.99 24.bO 24.bO 20448.IB lt91t.lt3 o.o 89358.00 qs1.9q q-;1.qq 
9 730.56 17 .55 o.o 1978.24 'I.BB 9.88 20528.59 493.05 o.o 55588.48 277.05 277 .b5 

10 1055. BO 49. 87 o.o 1378.52 o. 73 o. 73 148Bb. 77 703. 22 o.o 19437.13 IC.13 10. 31 

LTD CYCLE EMISSIONS 

TFS T TIMF IN MEASURED FUEL co co co Ht HC Ht NO ~o NO 
MUOF MODE FUEL FLOW USEO LB/IK LB/IK EMISSION LB/IK LB/IK EMISSION LB/IK Lij/IK ~MISSION 

•IN. LB/HR L9S. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HCURS LBS. 

12.00 15.BO 3. lb %3.1 l 15216.15 3.044 lb.BO 581 .41 0.110 o.ee ll. 84 a.ooze 
b 0.30 54.50 0.21 951. 37 51849.67 0.259 lb.qq 92b.05 0.005 5.2 7 2 Bb. 94 0.0014 
1 5.00 43.90 l.b4 b2'1. 32 27627.01 2.293 12.b'I 55b.'lb 0.04b 19.87 872.41 0.0724 
Q b.O~ ze.10 z. A I 730.5b 20528.59 2.051 17 .55 493.05 0.049 9.BB 277 .b5 0.0278 

10 4.00 14.10 0.94 1055.BO 14886.77 0.997 49. 87 703.22 0.047 o. 73 10.n 0.0007 

TOTAL FOR C VCLE 10. 831 a.b4b 0.2b4 0.1051 

TOTAL FOR CYCLE/LR FUEL 0.798 0.024 o. 0097 

I-64 



DATE• 1130111 

TEST OAGANIUTION1 SCOTT/GEN AVIATION 

ENGINE SUPPLIEAI LYCClllNG 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 251 ENGINE TYPE AND MODELI ll>-36C>-BIE SERIAL NUM8fR1 

RATED HDASEPDWEAI 180. 

ENGINE TOTAL TIME• 1180. HAS 

FUEL• AV GAS 1001130 FUEL Hit RATlOt 

OPERATIONAL DATA •••••••••:t.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
INLET AIR TEMPERATURE, 06GAffS ff START 

ATMOSPHO re PRESSURE• STIRT 

85.00 FINISH n.oo 

30.15 FINISH 3D.15 

INLET Al~ HUMIDITY, GllN HZO/Ld AIAI O.DI 

RELATIVE HUMIDITY& 38. 00 PEA CENT 

SAMPLE LINEI TEMPEAATUREo DEGREES Cl -O.OO, FLOW RATE, LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT TIME, SECI. l.6D 

NUMBER OF TESTSI 10 

COMMENTS: 

ANALYSIS DONE ON FRONT EXHAUST. 

CAAB. TEST ENGINE MEASURED MEASURED CALCULATED 
Ii EATER MOOE APM FUEL FLOW AIR FLOW FIA 

LBIHA LB/HA 

IDLE-LOW I -o.o IZ.JO 96.0D o. 06Z91 
IDLE/TAXI l -o.o 15.80 170.00 0.06141 
RUN UP 1 -o.o 29.90 381.0C 0.05'114 
AUN UP-LEAN • -o.o 21.10 2n.oo 0.05942 
RUN UP-A ICH 5 -o.o 2'1.90 384.00 0.05981 
TAKE-OH 6 -o.o 54.50 60.00 0.06554 
CLIMB 1 -o.o 0.90 5ZI .oo 0.06ll9 
DESCENT 8 -o.o 38.70 469.00 0.06124 
APPROACH 9 -o.o 2B. IO 353.00 o. 05918 
TUI 10 -o.o 14.10 132 .oo 0.07141 

TEH EXHAUST EXHAUST co co THC NO NO NO 
MOOE GAS GAS CORY I z CORVI CORVI 2 x 

TEMP PRESSURE PERCENT IORYI PPNV PPMV IORYI CORVI 
OE GREE S F PSIA PERCENT v PPMV PPMV 

I 504.00 -o.oo 4.cio 4.20 42BZ2.00 11.00 -D.00 -a.OD 
z 650.00 -o.oo 5.50 6.30 13835.00 44.00 -o.oo -o.oo 
1 1261.00 -o.oo 4.20 8.40 2086.00 ~56.00 -o.oo -o.oo 
4 1300.00 -o.oo 4.10 B.60 lBIZ.00 ZH.00 -o.oo -o.oo 
5 1112.00 -o.oo 4.30 8.50 1641.00 2Z5.00 -o.oo -o.oo 
6 l 36B. 00 -o.oo 6.50 7.40 2196.00 245.00 -o.oo -o.oo 
1 1)56. 00 -o.oo 6.10 1.10 2031.00 265.00 -o.oo -o.oo 
B 1323.00 -o.oo 5.60 T.40 1976.00 314.00 -c.oo -o.oo 
9 1Z44.00 -o.oo 4.70 7.'10 lB6l.OO nz.oo -o.oo -o.oo 

ID lB5. 00 -o.oo B.90 4.90 13999.00 10.00 -o.oo -o.oo 

IFS T •ASS EM I MASS E>ll NASS ENI MASS EMI MASS EMI MASS EM I NASS EMI MASS ENI 
MODF. ca HC NOZ coz NO NOX co Ht 

LB/ IK LB/I~ LBllK LBllK LBllK LBllK LBl"A LB/HR 
LB FUEL LB FUH LB FUEL LA FUEL LB FUEL LB FUEL 

l 7J9. 1) 110.z~ o.o 996.24 0.4Z 0.42 9098.62 455).'IB 
z 842.BZ 121.41 o.o 1516.BB 1.11 1.11 13316. 52 191B.46 
l 662 .44 18.8 .. o.o 2081 .10 11.81 II.Bl 1'1801.0B 561.42 
4 643.03 16.20 o.o 2ll9.Z5 6. ll 6. ll 1356l.B6 34).42 
5 670.05 14. 70 o.o Z081. l2 5. 76 5. 76 20034. 50 43'1.49 
6 910. oz IB.00 o.o 1661.60 5. 16 5.76 50686.14 980. 74 
1 919.45 17.B o.o 16Bl .49 6.56 6.56 40363.6'1 769.69 
B BH.21 17 .11 o.o 11M.8Z l.'10 7.'10 13174. 61 610.42 
9 141. 58 16.89 o.o 1961.14 9.65 '1.65 20866. )9 414. 72 

10 11B2.91 106.56 o.o 102l.2B o.z2 0.22 16619.00 l50Z.5J 

LTO CYCLE EMISSIONS 

IEST llMF IN MEASURED FUEL co co co •C Ht 
flltOnE NOOE FUEL FLOW USEO LRllK LB/ lK EMISSION LBll< LBl lK 

.•IN. LB/HR LOS. LB FUEL HOURS LBS. LB FUEL HOURS 

l 12.00 15.BO J. 16 842.82 llH6.H 2.66) 12 \.42 1'1\B.46 
6 0.10 54.50 o.z7 '130.02 50686. 14 0.253 18.00 ciao." 
1 5.00 43.'IO 3.64 '119.45 40163.69 3.150 11. 53 169.69 
9 6.00 ZB.10 2.Bl 142. 5B 20B66.3'1 2.0Bl 16.B9 4 "· 72 

10 4.00 14.10 0.94 I 1B2.91 1667'1.00 1.111 106. 56 150Z.5l 

TOTAL FOR CVCLE 10.831 9.471 

TOTAL FOR CVCLEIL8 FUEL 0.874 

ALOEHYOES SMOKE PARTICULATES 
I ORYI 

zB.oo -o.oo -o.oo 
Z4.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

1.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 
6.00 -o.oo -o.no 

IR.00 -o.oo -o.oo 

MASS EM I MASS E•I MASS EMI MASS ENI 
N02 C02 NO NOi 

LB/HR LB/Hq LB/HA LB/HR 

o.o 1225).69 5.IB 5.18 
o.o 23966.6) 11. 50 17.50 
o.o 6Z24Z. 71 J5J.l3 J5J.2J 
o.o 44716.15 12B. B2 128. 82 
o.o 62ZZ5. 11 112.1«1 172.19 
o.o '10666. 25 313. Bl JI J. Bl 
o.o 71Bl7.l'I zBe. oz 2ee.02 
o.o 6B8l'l.ll 305." 105.54 
o.o 5'108.0J 211.2B 271.28 
o.o l442B.23 1.0B J.OB 

HC NO ND NO 
f.MISSION LAil< L Bl IK EMISSION 

LBS. LB FUEL HGUAS Les. 

o. 3B4 1.11 11.50 O.OOH 
0.005 5. 16 313.BI 0.0016 
0.064 6.56 288.0Z 0.0239 
o.oo Cl.65 Zll.28 o. OZH 
0.101 0.22 3.0B o. 0002 

0.601 0.0561 

0.055 0.005Z 

1-65. 
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DATE: 1130111 

TEST ORGAN I UTION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE CATA ••••••••••••••••••••••••••••••••••••*''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
CAL ID NUMBER• 25B ENGINE TYPE AND MODEL! 11)-160-BIE L-4B3S-5 IAC 

RATED HORSEPOWER: 180. 

llAO. HRS 

FUEL: AV GAS 100/130 FUEL Hit RATIO: 1.840 

OPERAJIONAL DATA ''''''''''''''''''''''''''''''''''*''''''''''''''''''''''''''*''''''''''''''''''''''*'''''''''*'*'''''* 
INLET AIR TEMPERATURE, DEGREES F: START 

ATMOSPHERIC PRESSURE: START 

84.00 

30.15 

INLET AIR HUMIDITY, GRN H20/LB AIR: 0.01 

FINISH 85.00 

FINISH 30.15 

RELATIVE HUMIDITY: 36. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, set: 1.60 

Pj\JMBER OF TESTS: 10 

COMMENTS: 

ANALYSIS ODNE ON REAR EXHAUSI. 

CARB. TEST 
HEATER llOOE 

IDLE-LOW 
I OLE/TAXI 
RUN UP 
RUN UP-LEAN 
RUN UP-RICH 
TA<f-OFF 
tl 1118 
DE St ENT 
APPROACH 
TAXI 

TEST 
MOOE 

4 
5 
b 
1 
e 
9 

10 

res r 
MOOE 

' 4 
5 
6 
1 

9 

10 

TES I 
MODE 

b 
1 
q 

10 

FXHAUS T 
GAS 
TEMP 

OEGREES 

594.00 
650.00 

1166.00 
1143.00 
l 18B,OO 
1345.00 
1261.no 
1n2.oo 
1121. 00 

ri.z. oo 

MA~S Elll 
to 

LB/IK 
LB ruEL 

1011. 89 
104B.J5 
914.65 
918. 32 
91B.12 

1001.04 
1035.90 
1037 .10 
1057.95 
1187. 41 

I I HE IN 
llOOE 
"4lN. 

1z.uo 
0.10 
5,00 
6.00 
4.nO 

TOTAL FOR CYCl f. 

TOT Al FOR CYCLE/LB 

I 
2 
3 
4 
5 
6 
1 
9 
9 

10 

EXHAUST 
GAS 

PRESSURE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
Ht 

LB/IK 
LB FUEL 

211. 76 
92.30 
22.05 
I B,91 
18.93 
I 8, 10 
19.91 
19.29 
22.02 

I 75.51 

"EA SURED 
FUEL FLOW 

LB/HR 

14.10 
%.10 
43.90 
2A .10 
14.10 

FUEL 

ENGINE MEASURED 
RPM FUEL FLOW 

LB/HR 

-o.o 12.10 
-o. 0 14.10 
-o.o 29,90 
-o.o 19.30 
-o.o 2e.10 
-o.o 56,]0 
-o.o 43.90 
-o.o 38.70 
-o.o 28.10 
-o.o 14.10 

to co THC 
IDRYI 2 IDRYI 

PERCENT v I ORYI PPMV 
PE~tENT 

A,20 4.00 38540. 00 
7.50 5.80 11529. 00 
6.00 1.00 2525.00 
6.10 7.10 2196.00 
6.10 1.10 2196.00 
6,90 6.80 2251.00 
7 .20 6.60 Z416,00 
1.10 6.50 2306.00 
1.10 6.20 Z5AO,OO 
9.70 4.30 25034.00 

MASS [Ml llASS Elll llASS Elll 
NDZ t02 NO 

LB/IK LB/ IK LA/ IK 
LB FUEL LA FUEL LB FUEL 

o.o 790.89 0.10 
o.o 1273.84 0.62 
n.o 1616.64 4,26 
o.o I 6 79.42 2.40 
o.o 161-.42 2. 40 
o.o 1550.07 3. rq 
o.o 1492.00 ),40 
o.o 1491.81 3.60 
o.o 1451.56 2.8• 
o.o e21. 06 0.12 

LTO CYCLE 

FUEL co co 
USED LB/IK LB/ IK 
L~S. LB FUEL HOURS 

z.e2 1046.35 14781.60 
o.ze 1001.04 56H8.69 
3. 64 1035.90 45475.98 
2. 81 1057.95 2972A. 33 
0.94 1187.41 16742.45 

10.500 

MEASURED tALtULATED 
AIR FLOW F/A 

LB/HR 

95.00 o. 07571 
144.00 0.06759 
354.00 0.06161 
229.00 0.06236 
333.00 o. 06216 
648.00 0.06482 
49'1.00 0,065H 
440.00 0.06447 
116.00 0.06128 
IU.00 0.01111 

NO ND ~o 
I DRYI 2 x 
PPHV IORYI I ORYI 

PPHV PP"V 

5.00 -o.oo -o.oo 
21.00 -o.oo -o.oo 

110.00 -o.oo -o.oo 
97.00 -o.oo -o.oo 
97.00 -o.oo -o.oo 

159.00 -o.oo -o.oo 
144.00 -o.oo -o.oo 
150.00 -o.oo -o.oo 
116.00 -c.oo -o.oo 

6.00 -o.oo -o.oo 

llASS E~I MASS EMI MASS £111 
NOX to Ht 

LB/IK LB/HR LB/HR 
LB FUEL 

0.10 12692.21 !416.49 
0.62 14181.80 1301.38 
4.26 27He.05 659.15 
2.40 I 77Z3.4B )65.42 
2.40 25804.67 532. 04 
3.H 5635e.69 I 05 3,01 
3.40 45475.9B A73.96 
3.60 40135.62 746.58 
2.84 29728.33 618. 70 
0.12 16142.45 2474.70 

EMI SSIDNS 

to Ht Ht 
E~ISSION LB/ IK L8/IK 

LAS, LS FUEL HOUP.S 

Z,956 92.30 1101. 38 
o.Z8Z 1e.10 1053.01 
3.175 19,91 811.<>6 
2.971 22.02 6IA.70 
1.122 175. 51 2474.70 

11.101 

1.05~ 

ALDEHYOES SMOKE PAR Tl CULA TES 
I ORYJ 

26.00 -o.oo -o.oo 
31.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
11.00 -0.10 -o.oo 
1.00 -0.'JO -o.oo 

11.00 -o.oo -o.oo 
30.00 -o.oo -o.oo 

116SS EHi llASS E<I MASS EMI ••SS £111 
N02 CDl NO NDx 

LB/HR LB/HR LB/t-IR LR/MA 

o.o 9717. 96 I. 27 1.27 
o.o 17961.06 8. 14 8.14 
o.o 50111.51 127.28 127 .2B 
o.o 32412.75 46. z9 46.29 
o.o 471q1.62 67.40 67.40 
o.o 87268, 75 213. 12 211. 32 
o.o 65498.59 149. )~ 149.39 
o.o 57732.91 139.2A 139. 28 
o.o 40188.94 79.78 79. 78 
o.o 11661.49 1.10 1.10 

HC NO NO •C 
ElllSSION LB/ IK LO/ IK EH I SS ION 

LBS. LB FUEL HOURS LBS. 

0.260 0.62 R.74 0.0011 
0.005 ],79 211. 32 o. 0011 
0.073 l.40 ,,.,q. )q 0.0124 
0.062 2.84 79. 78 o.ooeo 
0.166 0.12 I, 70 0.0001 

0.566 o.02n 

0.054 0.0022 

I-66 
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DATE: 1116/71 

TEST ORGAN I lATIONI SCOTT/GEN AYUT ION 

ENGINE SUPPL! ER 1 TELEDYNE-CONTINENTAL 

ENGINE OAIA •••••••••••••••o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

CAL 10 tiU148ERI 196 ENGINE TYPE AND NODELI 10-361>-C SER UL NUllBER: F/51U+-70CA 

RATED HORSEPOWER• 210. 

ENGINE TOTAL Tl"E' 169. HRS 

FUEL: AV GAS 100/130 FUEL H/C RAT 101 l.840 

OPERATIONAL OAT A ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 90.00 FINISH 88.00 

ATMOSPHERIC PRESSURf: START 30.14 FINISH 30.14 

INLET AIR HU"IDITY, GAN H20/L8 AIR: 0.01 

RELATIVE HUMIDITY: 51. 00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C: -O.OC, FLOW RATE, LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT Tl"E' SEC: 1.60 

NUN8fR OF TESTS• 10 

CONNFNTS: 

CARB. TEST ENGINF. "EASURED MEASURED CALCULATED 
HEATER ~.ODE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 16.40 145.00 0.06097 
IDLE/JUI 2 -o.o 22.10 212.00 0.05'109 
RUN UP ] -o.o 23.40 266.00 0.07676 
RU~ UP-Lf AN 4 -o.o l'l.'10 228.00 0.06'164 
RUN UP-RICH 5 -o.o 22.10 257.00 0.07304 
TAKE-OFF 6 -a.a 109.00 1221.00 0.07945 
CLIHR 1 -o.o H.80 839.00 0.08010 
OE SCENT 8 -o.o 56.]0 630.00 0.08112 
APPROACH q -o.o 41.00 453.00 o. 08222 
TUI 10 -o.o 23.40 182.00 0.06048 

TF.S f ElHAUSf [lHAUST co co THC NO NO NO ALOEHYDES SMOKE PARTICULlfES 
•Dot GAS GAS IDRYI 2 CORYI IDRYI 2 l CDRYI 

TEMP PRES SUP E PERCENT v IDMYI PPMV PPMV C DRYI I DRYI 
DEGREES PSU PERCENT pp"y PPMV 

44H.00 -o.oo ].'10 5.10 18264. 00 11.00 -o.oo -o.oo 51.00 -o.ao -o.oo 
471.00 -o.oo J .4n 5.'10 33605.00 20.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
851. on -o.oo 1.10 a.10 781'1.00 114.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

4 Ho.on -o.oo 6.bD 7.60 Bl52.00 JB.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 874.00 -o.oo 6.'10 a.10 781'1.00 '18.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1222.on -o.oo 8.50 a.co 6488.00 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
1 ll21. 00 -o.oo A.'10 B.10 2'13'1.00 22B.OO -o.oo -o.oo 18.00 -o.oo -o.oo 
8 12•0.oo -o.oo '1.40 7.80 2884.00 20<1.0l) -o.oo -o.oo 16.00 -o.oo -o.oo 
q 110.on -o.oo 9.60 7. 70 415•.oo 20'1.00 -o.oo -o.oo n.oo -a.co -o.oo 

10 460.00 -o.oo 1.10 4.10 50•07.00 14.00 -o.oo -o.oo 24.00 -o.oo -o.oo 

TES f .ass E•I MASS ENI HASS EN I HASS EMI MASS EMI "HS EMI MAiS €Ml "ASS EMI "ASS E"I MASS E.•I MASS EMI MASS fMI 
•ODf co Ht N02 CD2 ND NOi CD Ht N02 CD2 NO NOi 

LB/ IK LB/IK LB/ IK LB/IK LR/IK LB/IK LB/HR LB/HR LB/HR LB/HR LB/HR LB/HA 
LK FUEL LB FUEL LB FUH LB FUEL LB FUEL LB FUEL 

604. 84 )]9. 87 o.o 1291.H 0.18 o.2a ••19.40 557].87 o.o 21180.45 4.60 4.60 
542. 54 107.11 o.o 147'1.25 0.52 0.52 120'18.58 6848.65 o.o 32'187.21 11.6'1 11.11• 
QJB.12 54.56 o.o 1550. 51 2.68 2.68 21QH.Q<J 1276.67 o.o 16281. 26 62.75 62.75 
ABB.OD 62.B1 o.o 1606. 66 1. 72 1. 72 17Ul.25 1250.07 o.o 31972.41 H.10 H.30 
A8l.27 57. ?2 o.o l62Q.17 2.06 2.06 IQ6Q6. 82 1278.Jl O.O· ]6]30.40 45.•5 H.'15 

• 1001. 15 43.17 o.o 1480.BO -o.oo -n.oo 10'1147.lA 4771.45 o.n 161407. ll -o.oo -o.oo 
101Q.6A l'l.66 o.o 1486.73 4.37 4.)7 76128. IQ 1451.14 o.n 109720.61 122. 86 32 2. B6 
1085.87 1q.oa o.o 1415.74 1.q7 ).'17 61114.72 1074.24 o.o 7'1706. 31 221.27 223.27 

q 10•4. 74 27.16 o.o 1]7q.115 3.q1 1.•1 44984.21 1111.67 o.o 56,65.46 160.51 160.51 
10 495.Bl 456.91 o.o 1157.34 o. ]6 0.36 lll6B.48 lt692.12 o.o 27081.77 B.o B.4] 

L TO CYCLE EMISSIONS 

fESf Tl•E IN ME ASUR~O FUEL co ca co Ht Ht Ht NO Nn NO 
~UDE •nnE FUF.l FLllW USED LB/ IK LB/IK EHISSION LB/ IK LB/IK EMISSION LB/IK LB/IK EMISSION 

•IN. LB/HR LBS. LB FUEL HOURS LAS. LB FUFL ~OURS LBS. LR FUEL HOURS LAS. 

12.00 22.10 4.46 542. 54 120'18.5e Z.420 107.11 6848.65 l.]70 0.52 I I .6Q O. OOZJ 

• 0.10 1oq.oo o.5• 1001.35 109147.38 0.546 o.n 4771.45 0.024 -o.no -o.oo -0.0000 
1 5.00 n.80 6.1 l 1039.68 7612B. l'I 6.lM 1'1.66 1451.14 0.120 4.H l22. 86 o.026B 
q 6.00 41.00 4.10 IOQ4. 74 44884.21 "·"88 27.16 1111.67 0.111 l.~I 160.51 0.0161 

10 4.00 23.40 1.57 485.Bl 1 ll6B.48 o. 762 456.'11 10692.12 0.716 0.36 B.41 0.0006 

TOI AL FOR CYCLE 16. 798 14. 584 2.142 -0.0000 

ror AL FOR CYCLE/LB FUEL 0.868 0.11<1 -0.0000 
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one: 7/16171 

TEST ORGANIZATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttt~tttttttttttttttttttttttttttttt 

ENGINE TYPE AND MODEL' 10-JM>-C SER JAL NUMBER: FISl634-70CB 

RATED HUKSEPDWER: 210. 

ENGINE TOTAL TIME: 169. HRS 

FUEL: AV GAS 1001110 FUEL Hit RATIO: 1. 840 

OPERATIONAL DATA tttttttt'tlttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt••••••••••• 

INLET AIR TEMPERATURE, DKREES F: START ee.oo FINISH 88.00 

ATMOSPHERIC PRESSURE: START J0.13 FINISH JO. 13 

INLET Al R HUMI CITY, GRN H20/L8 AIR: 0.01 

REL AT I VF. HUM IOITV: 52.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DECREES t: -o.oo. FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

f NUMBER OF TESTS: 10 

I COMMENTS: 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MOOE RPM FUEL FLOW A IR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW 1 -o.o 18. 80 101.00 0.06881 
IDLE/TAXI 2 -o.o 22.JO 151.00 0.06851 
RUN UP 1 -o.o H.60 298.00 o. 06904 
RUN UP-LFAN 4 -o.o 19,90 211.00 0.07796 
RUN UP-RICH 5 -o.o 22.30 265.00 0.07508 
TAKE-OFF 6 -o.o 106.70 12Z7.0D 0.07928 
CLIMA 7 -o.o 78,50 904.00 o. 07998 
DESCENT e -o.o 59.80 668.00 0.08212 
APPROACH 9 -o.o 18. 70 418.00 o. 08367 
TAXI 10 -o.o H.60 188.00 0.06220 

TEST EXHAUST EXHAUST co co THC NO NO NU ALDEHVDES SMOKE PAKTICULATES 
MOOE GAS GAS IORVI z IOKYI IORYI 2 x 1oqv1 

TEMP PRFSSU~E PERCENT v IDRYI PP•V PPMV IORYI IORYI 
DEGRFES PSIA PERCENT v PPMV PP•V 

' 269.00 -o.oo l.90 l.00 76527 .oo 5.00 -o.oo -o.oo 10.00 -o.oo -o.oo 
2 l4A.OO -o.oo ]. 70 4.10 65714. 00 14.00 -o.oo -o.oo 11.00 -o.oo -o.oo 
3 7"0. 00 -o.oo 5.60 8. 70 6655,00 89.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 650.00 -o.oo 6.80 9.40 7431. 00 167.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 785.00 -o.oo 6.50 9,10 6987.00 137.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1244.00 -o.oo 8. JO 8.40 4436.00 218.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 IJH.00 -o.oo 8.60 8.40 2939.00 2JJ.OO -o.oo -o.oo 14. 00 -o.oo -o.oo 
8 lZH.00 -o.oo 9.50 7.90 3105.00 184.00 -o.oo -o.oo 7 .oo -o.oo -o.oo 
9 1Cq9.00 -o.oo q.qo 7. 50 •100.00 164.00 -o.oo -o.oo 12.00 -o.oo -o.oo 

10 549. 00 -o.oo l.20 4. 70 B569.00 14.00 -o.oo -o.oo 21.00 -o.oo -o.oo 

Tl='. Sf •ASS EMI MASS EMI MASS EMI MASS EM I MASS EMI MASS E~I MASS EMI MASS EMI MASS EM I MASS EMI MASS EMI MASS EMI 
MOOE ca Ht N02 C02 Nil NOX co HC N02 C02 NO NOX 

LAf IK L Bf IK LB/ IK LB/ IK LRllK LB/I~ LB/HR LB/HR LB/HR LB/HR LBf"R L8/"R 
LA FUEL LB FUEL LB FUFL LB FUEL LR FUEL LB FUEL 

541.41 608.44 o.o o54.3b O. ll 0.11 1017B.42 114·10.i.1 o.o 12102.00 2. l 4 2. l4ri 
51Z.9B 571. 80 o.o 910.11 o.n o. 32 1109.49 llblb.IZ o.o 208B8. 71 1. 11 7.11 
755.90 51.45 o.o IA45, 31 1.91 l .97 I B596, 60 1265.72 o.o 45194.ltB i.e. ss 48. 55 
Bl O. Bl 50. 75 o.o 1761.0b J. 27 J. 27 16135.05 1009.84 o.o 35045.15 65.09 65.09 
B05.6B 49.60 o.o 1172.26 2.79 2. 79 17906.61 1106.09 o.o 39521.41 112.20 112.zo 
97 e. 09 29,94 o.o 155~. JI 4.61 4.61 104361.94 31~4.49 o.o 11>5951.l>J 4ql. 54 491. 54 

1004.llJ 19.66 o.o 1541. 79 4,41 4.47 7BB6J.63 1541. 5b o.o 121010.15 350.96 !50.96 
1083.bb 20.29 o.o 1415. 91 J.45 J .45 64803.0A 17.ll.05 o.o B4611.50 lOb. lb 2011.111 

9 1110.51 39.19 o.o 1121.87 J.02 J.02 42?76. 82 1516. 61 o.o 5\l5~.l2 116.94 116.94 
10 4A7.65 467.51t o.o 1125.H 0,35 o. J5 11996.22 11501.48 o.o 27684.11 e. 112 B.112 

L TO CVCLE EMISSIONS 

TEST TI ME IN MEASUREO FUEL co co en Ht HC t<C NO Nll NO 

I MOOF MOUE FUEL FLOW USED LB/IK LB/ I~ EMISSION L Bf IK LBf IK [MISSION LBllK LBf I< E"ISSION 

~·~- LA/Hq LBS. LA FUEL HOURS LBS. LB FUEL HOURS LBS. LR FUEL HOUHS LSS. 

I 12.00 l2. 30 lt.46 s12.qe 11439.49 7.. 2A8 521. 80 I 16J6.12 2. 32 7 o. 32 7 .11 o. 0014 
o. 30 106.70 O. SJ 018 .~9 104361.94 o.522 29.94 1194 ... 9 0.016 4.bl 491.54 0.0025 
5.oo JB. 50 6.52 1004. bJ 7886J.63 6.546 19.66 1543.56 o.12e ... 47 150.96 0.0291 

9 6.00 38.70 3.87 1110.51 42976.82 4.298 39.19 1516.61 o. 152 ). 02 116.94 o. 0117 
10 •• oo 24.60 1.1>5 4B7.~5 119%.22 O.B04 46 7. 54 11501.48 0.111 o. 15 B.62 0.0006 

TOTAL FO• CYCLE 17 .021 14.457 ]. Jq• 0.045J 

TOTAL FnP CYCLE/LB FUEL 0.849 0.1 ~q 0.0027 
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DATE• 7116171 

TEST ORGANIUTIOIU SCOTT/GEN AVIATION 

fNGINE SUPPLIER! TELEOYNl!-CONTINENTAL 

ENGINE O•T• •••••••••••••*••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••• 
CAL ID NUMBER• 198 ENGINE TYPE AND MODEL• IO-J60-C SER UL NUMBER• F/516J~10CC 

RATED HORSEPOWER! 110. 

ENGINE TOTAL TIME• 110. HRS 

FUEL: AV GAS 10011 JO FUH H/C RATIOI 1.uo 

OPERATIONAL DATA ••••••••111•••••••****************'**************'******************************************************* 
INLET AIR TEMPERATURE, oeGREES fl START 

ATMOSPHERIC PRESSURE• START 

94.00 FINISH 94.00 

10.ll FINISH J0.12 

INLET UR HUMIDITY, GRN H20fLB URI O.Oz 

RELATIVE HUMIDITY I 46.00 PERCENT 

SAMPLE LINEI TUIPERATURE, CEGREES C: -0.00, FLOW RATE, LITERSIMINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEC1 1.60 

NUMBER OF TESTS I ID 

COMMENTS• 

cue. TFST ENGINE MEASURED MEASURED CALCULATED 
HUTER MODE RPM FUEL FLOW AIR FLOW FIA 

LBfl<R LBIHR 

IDLE-LOW -o.o 12.90 12a.oo o. 06 IB9 
IDLE/TAXI -o.o 16•40 168.00 o. 06401 
AUN UP -o.o 24.60 104.00 0.01111 
AUN UP-LEAN 4 -o.o 21.10 25J.OO O.OHJ6 
RUN UP-RICH ' -o.o Zl.40 284.00 0.01491 
TAKE-OFF 6 -o.o IOCJ.OO IJ6l.DO 0.08198 
CLIMA 1 -o.o H.40 897.00 o. 08016 
OE SCENT 8 -o.o 59.BO 678.00 o.oeoo8 
APPROACH CJ -o.o 39.BO 451.00 0.08011 
TUI 10 -o.o 18.80 112.00 O. C6820 

TEST OHAUST EXHAUST co co THC NO NO NO 
HOOE GAS GH IDRYl 2 IDA1l IDAYl z x 

TFMP PAE SSURE PERCENT IDRYI PPMV PPMV I ORYl IDRYI 
DEGREES F PSIA PERCENT V PPMV PPMV 

I lBI. 00 -o.oo 3.50 6.60 12020.00 16.00 -o.oo -o.oo 
2 ••8.oo -a.on J.40 1.20 11937.00 n.oo -u.oo -o.oo 
l 1n.oo -o.oo 5.QO 9.20 1595.00 150.00 -n.oo -o.oo 
4 12 CJ. 00 -o.oo 6.BO B.CJO 4264.00 208.00 -c.oo -o.oo 
5 B07.00 -o.oo 6. 80 9.10 1595.00 -o.oo -o.oo -o.oo 
6 1155.00 -o.oo 9.60 1.10 1651.00 110.00 -o.oo -o.oo 
1 1312.00 -o.oo 8.50 8.60 2103.00 243.00 -o.oo -o.oo 
A 1222.00 -o.oo 9.00 8.oo 2815.00 203.00 -o.oo -o.oo 
CJ I 099. 00 -a.no CJ.OD 8.oo Hl6.00 203.00 -o.oo -o.oo 

ID 4B2.00 -o.oo ]. 50 6. 10 44645.00 I'll.OD -o.oo -o.oo 

TESI MASS EM I •ASS [Ml •4SS FMI M4SS EMI MASS fMI •ASS EM I •4SS EMI •ASS EMI 
MODE CD Ht N02 C02 NO NOX co HC 

LB/IK LBflK L8/IK LB/IK LBllK LB/ IK LB/HR LB/HR 
LA FUEl L8 FUEL LB FUEL LB FUEl LB FUEL LB FUEL 

511. 56 Z78.52 o.o 1574.95 0.40 0.40 6857.IJ 1592.81 
491.97 261.09 o.o 1656. 88 0.19 0.19 8166.64 091.43 
111.01 26.'ll o.o IB8"1.00 J.22 3.22 18966. 11 661.89 
as1. B1 10.sq o.o 1151. Bl 4.28 4.28 17974.H 645.52 
944.90 2 5.58 o.o 1176. 54 -o.oo -o.oo I 9710. 51 59B.62 

1091.B"I 2l.91 o.o IJBl.61 3.19 ].19 I 1966Q.44 2606.51 
~88.58 u.oo o.o 1511,56 4.64 4.64 16516. 31 IJ"IJ. 56 

B 1052.11 18.05 o.o l4bq.4) ].90 l.90 62916.43 1111.os 
9 I 049. 01 2 2. L4 o.o 1465,18 l.89 J.89 H 751.08 8BI. 06 

10 482. 11 152.25 o.o 1450.21 0.43 0.41 9064.84 6622.32 

L TO CYCLE E•ISSIONS 

res r Tl ME IN MEASUREol FUF.L co co co HC HC 
MOOE MOOE FUEL Fl nw USED LAllK L8f)K EMISSION LB/IK L"/IK 

MIN. LR/HP. L•S. LB FUEL HOURS LBS. LB FUEL HOURS 

2 12.00 l~.40 ). 28 4CJ7.91 Bl6~. 64 1.631 261.BQ 419).4) 
6 O.JO 109.00 0.54 1091.89 ll 9669.44 0.598 2).91 2606.51 
1 5.00 11.40 6.42 9BB.5B 16516.11 6.351 18.00 1393.56 

CJ 6.00 39.BO J."IB 104CJ.01 4115J. 08 4.115 22.14 881.06 
10 •.oo 18.80 1.26 4BZ. ll CJ064.84 0.601 352.25 6622.32 

TOTAL fOR CYCLE 15. 489 ll. ]~5 

IOIAL FOO CYCLEILB FUEL 0.863 

ALOEHYOES SMO~E PAA Tl CUL A !ES 
IDRYl 

o.oo -o.oo -o.oo 
45.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.no -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-D.00 -o.oo -o.oo 

6.00 -o.oo -o.oo 
11.00 -o.oo -o.oo 
1).00 -o.oo -o.oo 
19.00 -o.oo -o.oo 

IUSS fM I MASS E~I MASS EMI ~ASS EMI 
NOZ C02 NO NOX 

lBIHR LB/HR LB/HA LBIHA 

c.o 20116.86 5.15 5.15 
o.o 11112.86 IJ. U2 11.02 
o.o 46469.0 7CJ. 21 79.21 
o.o )6961.64 90. JI qo.H 
o.o 41510.96 -o.oo -o.oo 
o.o 150811.15 HB.08 HB.OB 
o.o 1216JB.69 l5CJ. JO HCJ.]0 
o.o 81811.15 211.10 2n.10 
o.o 58)14.16 154.6CJ 154.6CJ 
o.o 27264.CJ1 8. 08 8.08 

HC NO NO NO 
E•ISSION LBll• LR/IK EMISSION 

LBS. LB FUEL HOU•S LBS. 

0.819 0.1"1 11.02 0.0026 
O.Oll 3.19 HS.OB 0.0011 
0.116 4.64 159.10 o.02CJ8 
0.088 J.89 154.69 0.0155 
0.44~ 0.41 e.os 0.0005 

1.539 0.0502 

0.099 0.0032 
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DATE: Bl/17/lD 

TEST ORGANIZATION: SCOTT/GfN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE OATA ••••••••••••••••••••••••••••**'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''**' 
CAL ID NUMBER: 161 ENGINE TYPE ANO MODEL I ID-360-C SEA Ill NUN BER a 5059-6-C 

RATED HORSEPOWER: 210. 

ENGINE TOTAL TIME: 700. HRS 

FUEL: AV GAS 100/110 FUEL Hit RATIO: 

OPERATIONAL DATA ''*************'*'***''**********'***'*'************************'****************~******************** 

INLET AIR TEMPERATURE, OfGREES F: START 76.00 FINISH 79.00 

ATMOSPHERIC PRESSURE: START 30.23 FINISH 10.21 

INLET AIR HUMIDITY, GAN H2D/LB AIR: 162.DO 

RELATIVE HUMIDITY: 81. 00 PERCENT 

SOPLE LINE: TEMPERATURE, DEGREES C: -O,CO, FLOW RATE, LITERS/MIN: 1.on 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMRER OF TESTS: 10 

COMMENTS: 

ClRB. TEST ENGINE ,EASUREO M~ASUREO CALCULHED 
HEATER MOOE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o l 7.60 236.DO o. 064 72 
IDLE/TAXI -o.o LB.BO 252.00 0.06843 
RUN UP -o.o 22.30 291.00 o. 07323 
RUN UP-LEAN -o.o 19.90 273.00 0.07004 
RUN UP-RICH -o.o 16.40 221.0D o. D7lh6 
TAkf-OFF 6 -o.o 99.60 ll 59. 00 0.07MJ 
CLIMB 1 -o.o 70.JO BB5.00 o. 012qB 
DESCENT B -o.o 44. 50 546.00 o.oi.n 
APPROACH 9 -o.o 21.40 299.00 0.07290 
TAii ID -D.O 11.60 201.00 0.07JB9 

TEST EXHAUST EXHAUST co co THC ND NO NO ALDEHYOES SMOKE PAR f I CULA TES 
MODE GAS GAS IDRYI 2 IORYI I DRYI 2 x I DRY I 

TEMP PRES SURF PERCENT v I DAY I PPMV PPMV I ORYI I ORYI 
DEGREES F PSIA PHCENT v PPMV PPMV 

751.00 -o.oo 2.Bo 10.50 8571.00 48.00 -o.oo -o.oo 26.00 -o.oo -o.oo 
762.00 -o.oo J.40 11.10 5042. 00 B6.00 -o.oo -o.oo 20.00 -o.oo -D.00 
B74.00 -o.oo 4.80 ll.OO 2409.00 267.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

4 814. 00 -o.oo 1.20 12.00 2185.00 210.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 886. 00 -o.oo 3.90 11. 70 1513.00 167.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1155.00 -o.oo e.oo 8.40 453B.OO 775.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1111.00 -o.oo 5.RO 9.90 2017.00 620.00 -o.oo -o.oo 1.00 -o.oo -o.oo 

1043.00 -o.oo 6.tio 9.JO 2241.00 401.00 -o.oo -o.oo 10.00 -o.oo -o.oo 
9 863.00 -o.oo 5.40 10.20 JOBI.OD 2B6.00 -o.oo -o.oo e.oo -0.')0 -o.oo 

10 bl a.no -o.oo J.60 10.00 25209.00 67.00 -o.oo -o.oo 27.DO -o.oo -o.oo 

TEST MASS EMI MASS EMI MASS FM I MASS EMI MASS EMI MAS~ EMI llASS EMI MASS EMI MASS EM I >USS E;<l MASS tMI MASS EMI 
MODE co Ht N02 cn2 NO NOX CD HC N02 C02 NO NOX 

LB/ IK L Bil K LB/IK LS/lk LB/lk L~/ lK LB/HR LO/HR LB/HR LB/HR LB/HR LB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FU~L 

399.56 70.05 o.o ~]54.26 I. t:I 1.11 7012.30 1232.87 o.o .. 435.01 19.~0 19.BO 
lt57. 7q 3B. BB o.o 2HB.2A 1.90 1.90 8606.41 730.96 o.o 44147.67 15. 76 35. 76 
604.53 17.JB o.o 2176.7] 5. 52 5. 52 IJ4H0.90 lB 7. 49 o.o 48540.QH 123.17 121.11 

4 419. 29 16.40 o.o 2470.47 4 .52 4.52 834 3.17 126.29 o.o 49162.27 B9. 94 89.94 
5 500.21 11.11 o.o 2157.Bl J. 52 3.52 8203.39 IA2.27 o.o 3B66B. t:I 57. 70 57. 70 
6 95B.95 ]!.15 o.o 1582.05 15. 26 I ~.26 9551 C.94 Jl02.94 o.o 157572.50 1519.BO 1519,80 

7J6. 86 14.68 o.o 1976.20 12.94 12.94 51801.38 1031. 73 o.o 138927.0b 909. 55 909.55 
826.93 16.08 o.o 1830.83 8.25 B.25 36HB.50 715.61 o.o 81471.81 lb 1 • .?4 )67.24 

9 685. 77 22.41 o.o 2035.27 5.97 5.97 16046.96 574. 37 o. 0 47625.2~ 139.60 139.60 
10 451.14 180.93 D.O 1969.02 l. 38 1.38 7940.13 3164. 39 o.o 34654. 80 24.27 24.27 

LTD CYCLE EMISSIONS 

res r TIMF IN MEASURED FUEL co to co Ht HC HC ND NO NO 
MUOE MOOE FUEL FLOW USf.O LB/IK LB/ I K E~ISSION L B/IK l Bilk E~ISS lnN LB/ IK LB/ IK E~ISSION 

"4JN. LR/HR LRS. LB ruu HOURS LBS. LR FUEL HOURS LBS. LB FUEL HOU~S LBS. 

12.00 IS.BO l. 76 457.79 B606.47 1.121 '8· AB 730.96 0.146 1.90 35.76 0.0072 
6 o.JO CJ9.b0 a.so 958.95 95510.94 0.470 31. 15 3102.94 0.016 15.26 1519.80 0.0076 
1 s.oo 70. 30 5. Bl H6.B6 51BOl.)8 4. 300 l4.6B 1031. 73 0.086 12.94 9C9. 55 0.0755 
9 6.00 23.40 Z.34 6B5. 77 16046.96 1.605 22.41 ~24.37 0.052 5. 97 1]9.60 o.D1•0 

10 4.00 17.60 1.18 451.14 7940.13 0.532 I BC. 93 JIA4.39 0.211 l.H 24.21 0.0016 

TOTAL FD~ CYCLE 13.612 8.63> 0.513 0.105B 

TOTAL FOR CYCLE/LB FUEL 0.634 0.038 O.OOTB 
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DATE• 8/ ll/bl 

TEST ORGANllATION• SCOTT/GEN AVIATION 

ENGi NE SUPPLI EM I TELEDYNE-CONTINENTAL 

ENGINE OATA ••••••••••••••oee••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAL I 0 NUM8ERI J62 ENGi NE TY PE AND MODEL! 10-J60-C SER UL NUMBER• 50591-6'• 

RATED HDRSEPDWER1 210. 

ENGi NE TOTAL TIMEI TOO. HAS 

FUEL• av GAS 1001130 FUEL Hit RATIO• 1.840 

OPEAAT IO~Al OA.T A •••••••••••••••••••••••••••••••••••••teeeeeeeeeaeeeeeeeeeeeaaeeaeaeeeeaeee1aee .. eee1eeeaaee1aeea1eataee 

INLET AIR TEMPERATURE, OEGAEES fl START 

ATMOSPHERIC PRESSURE• START 

19.00 FINISH 80.00 

J0.24 FINIS~ J0.24 

INLET AIR HU!!IOITY, GAN H20/L8 AIRI 0.02 

REUTI VE HUMIDITY! 15.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C: -O.OO, FLOW RATEo LITERSll!IN• 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTS: 10 

CARR. TEST ENGINE MEASURED l!EASUREO CALCULATED 
HEATER MOOE RPM FUEL FLOW AIR FLOW FIA 

LB/HR L8/HR 

IDLE-LOW I -o.o 21.10 251.00 0.06052 
IDLE/TUI l -o.o 1'1.<IO z50.oo o.06b'l5 
AUN UP , -o.o 22.30 292.00 O.Ob9'11 
RUN UP-LEAN 4 -o.o l'l.'10 269.00 O. Ob836 
RUN UP-RICH 5 -o.o 18.80 252.00 o.ou92 
TAKE-OFF 6 -o.o 93.80 1110.00 0.01168 
CLIMB 1 -o.o 63.30 82.00 o. 01119 
DESCENT 8 -o.o 41.00 50'1.00 o. 01199 
APPROACH 9 -o.o 21.00 3H.DO o. 06999 
TUI 10 -o.o 19.90 234.DO 0.06131 

!EST E IHAUST EXHAUST co co THC ND NO NO 
HOOE GAS GAS IORYI 2 IORYI IORYI 2 I 

IEMP PAESSUA~ PE~CENT v IOAYI PPMV PP!!V CORVI I DAVI 
DEGAEES F PSU PERCENT V PPMV PPMV 

560. 00 -o.oo l.30 9.20 16636.00 84.0D -o.oo -o.oo 
605. 00 -o.oo 1.40 10.10 11146.00 T'l.00 -o.oo -o.oo 
810,00 -o.oo •.4o 10.60 2884.00 26'1.00 -o.oo -o.oo 

' 185.00 -o.oo l.60 11.20 1941.00 163.00 -o.oo -o.oo 
s 852.00 -o.oo 1.10 11.00 1608.00 153.00 -o.oo -o.oo 
6 1155.00 -o.oo 1 .60 a.so 02'.00 U6.00 -c.oo -o.oo 
1 1211.00 -o.oo 5.00 10.50 1885.00 191. DO -o.oo -o.oo 
8 1016.00 -o.oo 6.10 9.30 2440. 00 06.00 -c.oo -o.oo 
q '11'1.00 -o.oo 5.60 9.20 4048.00 269.00 -o.oo -o.oo 

10 613.00 -o.oo l.60 '1.20 18466.00 56.00 -o.oo -o.oo 

TEH MASS EMI MASS EMI MASS EMI ~ASS EM I HASS EHi MASS EMI MASS EMI MASS EMI 
MOOE CIJ Ht N02 C02 ND NOi cu HC 

LBllK L&llK l&llK LBllK l&llK lBllK LB/HR lBIHR 
L 8 FUEL l8 FUEL LB FUEL l9 FUEL LB Furl lB FUEL 

352.'18 U6.22 o.o 2218.41 2.12 2.12 1441.95 3085.34 
410. 00 88.H o.o 2193.69 1. 19 1.1q 9352. 91 1756. 03 
581. 42 21.83 o.o 2200. 82 5.84 5.84 12965.n 486.13 

• 485. 05 14.'IB o.o 2311.03 3.61 l.61 9652.0 2'18.06 
~ 502.'l'I 12.52 o.o 234'1.58 3.42 J.U 9456. 25 235.)1 
6 912.15 29.13 a.a 165'1.4'1 6.62 6.62 85559.69 2188.61 
1 643.86 13.'10 o.o 2124.46 16.13 16. Tl 40T56.21 880.00 
8 181. 14 18.05 o.o 1887.0I '1.61 9.61 32297.3'1 139.90 
q 144.06 30.80 a.a 1920.65 5.8T 5.81 20089.66 831. 11 

10 4'16. 55 145.BB o.o 1993. 84 1.21 1. 21 9881.44 2902.93 

l IO CYCLE EMISSIONS 

TEST llME IN MEASURED FUEL co co CD HC Ht 
HOOE MOUE fUEl FLOW USED LBllK LDllK EMISSION LBllK LBI IK 

MIN. LB/HR LBS. LB FUFL HOURS LBS. LB FUEL HOURS 

11.00 19.90 ].98 410.00 9152.'ll 1.a11 88.24 1156.03 
h 0.30 'll.BO 0.41 '112.15 8•559.69 0.429 2'1.13 2188.61 
1 5.00 63.30 5.25 643. 86 40156. 21 J.383 13.90 880.00 
9 6.00 21.00 2 .10 144 .06 20069.66 2.009 30.80 831.11 

10 •• oo l'l.'10 1. 33 4'16.55 '1881.44 0.662 145. 88 2'102.'H 

IOTAL FOR CYCLE 13.136 a. 352 

TOIAL FOR C YCL F./L 8 FUEL D.608 

ALDEHYOES SMOKE PUTICUI ATES 
IDRYI 

46.00 -o.oo -o.oo 
30.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
11.00 -o.oo -o.oo 
11.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
2'1.00 -o.oo -o.oo 

!!ASS ~MI MASS fl! I MASS EMI MASS ENI 
N02 CD2 NO NOi 

LBIHR LB/KR lBIHA LRIHA 

o.o 4680'1.66 ... 68 44.68 
o.o 4J6'4. )6 35.10 )5.10 
o.o 49018.20 130.20 IJ0.20 
o.o 47183.55 11. 19 11.1<1 
o.o 44112.10 64.ZJ 64.2) 
a.a 15565'1. 81 621. 32 621. 32 
a.a 134417.94 1059.06 IC5'1.06 
o.o 77361.56 396. 51 1'16. 51 
o.o 51851.42 158. 51 158. 51 
o.o 39617.41 25.25 2'.25 

Ht NO NO NO 
EMISSION LBllK LBllK E~ISSION 

LBS. LB FUEL HOURS LBS. 

0.351 1. 19 35.10 0.0011 
0.014 6.62 621. l2 0.0031 
a.on 16. IJ 1059.06 o.oe1q 
0.083 5. AT l 5H.51 0.0159 
0.1'14 1. 21 ~5.25 0.0011 

0.116 o. 1151 

0.052 0,0084 
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DATf: 8111111 

TEST ORGANIZA Tl DN• SCOTT/GEN AV IAT IDN 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 364 ENGINE TYPE AND MOOELI 10-360-C SER !Al NUMBER• 50591-1>-CC 

RATED HORSEPDWER: 210. 

fNGI NE TDTAl TIMEI 100. HRS 

FUEL: AV GAS 100/130 FUEL H/C RATIO: 1. 840 

OPERATIONAL OAJA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 

ATMOSPHERIC PRESSURE: START 

78.00 

10.21 

INLET AIR HUMIDITY, GAN H20/LB AIR: 0.02 

FINISH 

FINISH 

RELATIVE HUMIDITY: 79.00 PERCENT 

78.00 

30.21 

SA•PLE LINE• TEMPERATURE, CEGREES C: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMAER OF TESTS: 10 

COMMENTS: 

CARS. TEST 
HEATER MllDE 

IDLE-LOW 
IDLE/TAXI 
RUN UP 
RUN UP-LF.AN 
RUN UP-RICH 
TAKE-OFF 
CLIMB 
DESCENT 
APPROACH 
TAXI 

TEST FXHAUST 
MOOE GAS 

TEMP 
DEGREES 

617.00 
613.00 
915.00 

4 953.00 
5 998. 00 
6 1312.00 
7 1390.00 
8 1278.00 
9 942.00 

10 901.00 

TFH HASS fMI 
MOOE en 

LB/ IK 
LB FUEL 

514 _q7 
67?.88 
862.43 
835. 86 
781. 92 
101.11 
630.46 

q 138. 9<1 
q 601.19 

IO 512.bO 

TEST T l~E IN 
~00~ ~ODE 

MIN. 

12.00 
6 0.10 
7 5.oo 
q 6.00 

10 4.00 

TOTAL t=OM CYCLE 

TOTAL FOR CYCLF/LB 

I 
2 
l 
4 
5 
6 
7 
8 
9 

10 

EXHAUST 
GAS 

PRESSURro 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMC 
HC 

L B/IK 
LB FUEL 

244.67 
131.66 

25.11 
B.09 
19. 71 
28.94 
16.02 
0.19 

21.SJ 
85.47 

MEASURF.D 
FUEL FLOW 

LB/HR 

16.40 
93.80 
64.50 
25.80 
18.80 

FUEL 

ENGINE MEASURED 
RPM FUEL FLOW 

LB/HR 

-o.o 15.20 
-o.o 16.40 
-o.o 25.80 
-o.o 24.60 
-n.o 22.30 
-o.o 93.80 
-o.o 64.50 
-o.o 45.70 
-o.o 25.80 
-o.o 18.eo 

CD co THC 
IORYI 2 CORY! 

PERCfNT v CORY! PPMV 
PERCENT 

4. 50 8.<>0 15935.00 
5.60 9.30 19132.00 
1.20 9.30 1660.00 
6.90 9.30 4769.00 
6.30 9. 70 2113.00 
5.70 10.n 4104.00 
5.00 10.80 2218.00 
6.00 10.•0 26.60 
4.70 10.eo 2939.00 
4 .oo 10.hO 11645.00 

MASS FMC ~ASS F.HI MASS EHi 
1\1112 C02 NO 

LB/IK LB/ IK LB/ IK 
LB FUFl LB FUEL L8 FUEL 

o.o 16b2.44 0.43 
n.o 1755. 79 o. 75 
o.o 1750. 29 2.10 
o.o 1770.14 l. 5q 
o.o 1891.60 2.20 
o.o 1<192.32 I 8. 52 
~.o ?139.10 13.98 
o.o 2012.61 8. 78 
o.o 2170.57 8.30 
o.o 2134.35 1.11 

L TO CYCLE 

FUEL co co 
USED LB/ IK LR/ IK 
L~S. LB FU[l HOURS 

3. ZR 67l .8e 11035.27 
0.'7 701. 71 65820. ll 
5. 35 630.46 40b64.91 
2. 58 601.1<1 15510.64 
1.26 512.60 9636.94 

12.942 

MEASURED CALCULATED 
A CR FLOW f/ A 

l8/HR 

157.00 O. C7829 
185.0C o. 01136 
J 11.00 o. 01765 
299.00 0.07611 
276.00 0.07478 

1185.00 0.07518 
838.00 0.01121 
511.00 0.07512 
331.00 0.01216 
231.00 o. 01207 

ND ND NO 
CORY I 2 x 
PPMV CCRYI CORY! 

PPMV PPMV 

22.00 -o.oo -o.oo 
38.00 -o.oo -o.oo 

IH.00 -o.oo -o.oo 
80.00 -o.oo -o.oo 

108.00 -o.oo -o.oo 
916.00 -o.oo -o.oo 
6 75.00 -o.oo -o.oo 
434.00 -o.oo -o.oo 
195.00 -o.oo -o.oo 

62.00 -o.oo -o.oo 

MASS EHi HASS EMI HASS E•I 
NOX co HC 

LR/ IK L&/HR LB/HA 
LB FUEL 

0.43 8131.58 1718.99 
0.75 11035. 27 2159.24 
2.10 22250. 59 647. 79 
1.59 20562.24 813.94 
2.20 17436. 70 4)9;56 

18.52 65820. 31 2714.18 
13.98 40664.91 IOH.13 
8. 10 33771.85 8.57 
8.30 I 5510. 64 555.49 
1.11 Qb)6.94 1606.81 

E"ISS IONS 

co Ht Ht 
EMISSION LB/ IK LB/IK 

LBS. LR FUEL HOU PS 

l.207 I ll.66 2159.24 
0.329 2R.Q4 2714. I 8 
3. 375 16.02 IOJJ.13 
1.551 21.53 555.49 
0.646 85.47 1606.81 

0.108 

0.616 

ALOEHYOES SMOKE PARTICULATES 
C DRYI 

40.00 -o.oo -o.oo 
28.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.ao -o.oo 
20.00 -o.oo -o.oo 
co.oo -o.oo -o.oo 
22.00 -o.oo -o.oo 
2 7. 00 -o.oo -o.oo 

MASS EHi MASS El<I lr4ASS f,.iJ MASS fHI 
N02 C02 NO NOX 

LR/HR LB/HR L Pl•A LB/HR 

o.o 25269 .15 6.53 6.53 
o.o ze1q1t.q1 12.10 12. 30 
o.o 0157.55 69.54 69.5' 
o.o H545.4l 39.16 39.16 
o.o 42182.66 •9.10 49.10 
o.o 18687<1.06 1737.40 1737.40 
o.o 138010.50 901. 73 901.73 
o.o 91976.13 401.25 401.25 
o.o 56000.78 214.12 214.12 
o. 0 40125. 76 24.54 24 .54 

~c NO NO NO 
EMISSION LB/IK l8/ IK F•ISSION 

LOS. LB FUEL HOURS L8S. 

o. 432 c. 75 12.)0 0.0025 
0.014 18. 52 1717.40 0.0087 
0.086 13.98 901.73 0.0748 
0.056 B. 30 214.12 o. 0214 
0.108 I.JI 24.54 0.0016 

0.694 0.1090 

0.054 o.oOR4 
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DATE• 8111111 

TEST DRGANILATION1 SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA ••••••••••••••11111 .. 111~1111111e111111 .. 1111_1111111111••••11111111e111111111111111111 .. 11111111111111ii.111•1 

CAL ID NUMBERI JU 

ENGINE TOTAL Tlllfl 

fUELI AV GAS 100/IJO 

ENGINE TYPE ANO MODEL I IO-J60-C SUIAL NUMBER• 

IATED HDRSEPDllERI 210. 

100. HIS 

FUEL MIC IAT IOI 

OPERATIONAL DATA 1e11111111e11111111111111111111111111e1e111111e1111111111111111111 .. 1111111111e11111111111111e11111e1e1 

INLET AIR TEllPEUTUllEo OEGAEES F 1 START 19.00 FINISH u.oo 

ATMOSPHERIC PRESSURE• suu )0.21 FINISH 10.21 

INLET AIR HUMIDITY, GRN H20/L8 URI 0.02 

RELATIVE HUlllDITYI 14.00 PERCEJIT 

UllPLE LINEI TEllPERATURE, CEGUES C• -o.oo, FLOll RATEo L ITERS/111 NI 1. 00 

SAllPLE LINE TRANSPORT Tlllf, SECI l.60 

NUMBER Df TESTS 1 10 

COMMENTS I 

cue. TEST ENGINE MEASURED llUSUAED CALCULATED 
HUTER MDDE RPll FUEL FLDll UR· FLOW FIA 

LB/HA LBIHA 

IDLE-LOW I -o.o 19.90 161.00 ~.08591 
IDLE/TUI 2 -o.o Zl.10 zo8.oo 0.0800 
AUN UP 3 -o.o H.60 381.00 o.onn 
RUN UP-LEAN 4 -o.o 35. zo 431.00 o.OJ668 
AUN UP-RICH 5 -o.o Z2.30 zn.oo o.OJ64 I 
TAKE-OFF 6 -o.o 96.10 1118.00 0.01295 
CLIHB J -o.o 66.80 115.00 n.OJ14Z 
DESCENT 8 -o.o 49.20 541.00 o.C1968 
APPROACH 9 -o.o Zl.80 llZ .oo o.ouo6 
TUI 10 -o.o Zl.10 158.00 o.08514 

TEST ElHAUS T EXHAUST co CD THC NO NO NO ALOEHYDES SHOIE P,RTICULATES 
HOOE GAS GAS I OllYI 2 IDAYI COAYI 2 I IDAYI 

TEMP PA ES SURE PERCENT v IDAYI PPMV PPMV IDAYI IDAYI 
DE GA EE S F PSI A PERCENT V PPMV PPHV 

I 611.00 -o.oo 5.30 1.20 6~010.0D 29.0D -o.oo -o.oo 31.0D -o.oo -o.oo 
2 HJ.00 -o.oo s.10 8.40 19131.00 51.00 -O.DO -o.oo 46.00 -0.DD -o.oo 
) 1011.00 -o.oo 1.10 9.20 4615.0D 211.0D -o.oo -o.oo -o.oo -o.oo -o.oo 
4 I 020.0D -O.OD 6.lO 10.00 4111.00 160.00 -u.oo -o.oo -o.oo -o.oo -o.oo 
5 1065.00 -o.oo 6.60 9.50 51H.OO 194.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
I> 1]00.00 -o.oo 1.40 l.90 4451.00 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
J 1312.00 -O.OD 8 .10 8.30 llJ0.00 213.00 -D.00 -0.0D 19.00 -o.oo -o.oo 
B 1211.00 -o.oo 9.20 J.50 4566.00 164.00 -O.DO -o.oo 2B.OO -o.oo -o.oo 
Q 1110.0D -o.OD 9.40 J.10 15655.00 ae.oo -O.DD -0.0D 5J.OO -o.oo -o.oo 

ID J62.0D -0.0D 4.BO 1>.20 12566.00 58.00 -o.oo -o.oo 61.0D -o.oo -0.DO 

TEST MASS ENI HASS EOll HASS EHi MASS EM I MASS FM I HASS EHi MASS EHi MASS ENI NASS EMI MASS ENI OSS ENI HASS Elll 
MODE CD Ht NOZ CD2 NO NOX CD Ht N02 CD2 NO NOX 

LB/ 11 L 811'. LBllK LB/ II L~/IK LB/II LBIHA LB/HA LB/HA L8/HA LB/HA LB/HA 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 11B. J4 J15. )0 o.o 1235.31 0.52 o. 52 11516.89 1468.42 O.D 24582.13 10.n 10.35 
2 ~91.6J ao.o.. o.o 1511.19 o.n 0.91 l2484.2J 5486.88 o.o lll08.0l 20.51 20. 51 
) H5.44 32.ZI> o.o l 141.64 ~.31> 5.]6 21032.03 1019.41 o.o 55035.91 169.48 169 .4B 
4 J61.53 Zl.60 o.D IBQ9.26 l.IB l.18 26BD5. J5 1006.6J o.o 66853.15 111. B2 111.B2 
5 ~02. 43 35.91> o.o 1814.JQ 3. BJ 3.81 I JBQ4.24 801.86 o.o 4046Q.81 B6.40 B6.40 
~ 949.45 )2. 7!i o.o 1592.60 -D.00 -o.oo 912•2.00 3141. 19 o.o 15l04B.ll -o.oo -o.oo 
1 911. ll 21.10 o.o 15J4. I) 4.22 4.22 65]10. B4 1556. 2• o.o 105151.69 2B2. ID 2B2.10 
B 1081. 32 lD. JQ o.o I lBJ.62 l.11 l.11 53299.54 1515.01 o.o 68ZJO.BI 156. 06 156.06 
~ 1051. 19 100.21 o.o 1241.52 1.1>2 1.62 25018. 22 2386.31 O.D 29691.01 3B.41 ]8.4J 

10 5H.16 •59.90 o.o 1011.98 1.05 1.05 I 120J.41 9101. 82 o.o 22145.44 22. 24 22.24 

LTD CYCLE EMISSIONS 

TEST TIME IN HUSUAl:D FUEL co co co HC Ht Ht NO NO ND 
HOOE MODE FUEL FLOW useD LB/II LB/II EMISSION L8/IK LB/lK EMISSION LBIU LBllK EMISSION 

MIN. LB/HA LBS. LB FUEL HOURS LBS. LB fUEL HOUa5 LBS. LB FUEL HOURS LBS. 

2 12.00 11.10 4.12 591.6J 12484.2J 2.49J 26D.D4 54B6.8B 1.09J 0.91 20.s1 0.0041 
6 0.10 96.10 0.48 9H.45 91242.00 D.456 ]2.15 JUJ.39 0.011> -o.oo -O.OD -0.0000 
1 s.oo 66.80 5.54 971.11 65110.B4 5.421 23.)0 1556.24 0.129 4.Zz 282.10 0.0234 
9 6.00 23.BO 2.18 1051.19 25018.22 2.502 ID0.21 2386. 31 0.219 1.1>2 ]8.41 O.OOlB 

10 4.00 21.10 1. 41 Hl.16 11201.41 0.151 459.90 9JOl.82 0.650 1.os 22.24 0.0015 

TOTAL fDA CYCLE 14.DJQ 11.62J 2.131 -0.0000 

TOTAL FDA CYCLE/LB fUEL o.uB 0.152 -0.000D 
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DATE: l/28/11 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••• .. •••••••••••.•••••••••••••••••••*"***''''*"*'' .. '" .. '*''****''''''' .. ''*** 
CAL ID NUNBERZ 253 ENGINE TYPE AND NODEll 10-470-C SEUAL NUlllERI 1101 ... l-CA 

RATED HORSEPOWER• 250. 

ENGINE TOTAL TINE• 761. HRS 

FUEL• AV GAS 1001130 FUEL H/C RATIO• 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES Fl START 11.00 F !NISH 76.00 

ATMOSPHERIC PRESSURE• START 10.15 FINISH 10.15 

INLET AIR HUNIOITY, GRN H2DILB AIR• 0.01 

RELATIVE HUMIDITY: 60.00 PERCENT 

SOP LE LI NE: TEMPERATURE, r.EGREES C: -0.00, FLOW RATE, LITERS/NINI 7. 00 

SANPLE LINE TRANSPORT TINE, SF.C: 1.60 

NUNBER OF TESTS: 10 

COMNENIS: 

CAKB. TEST ENGINE MEASURED MEASUKED CALCULATED 
HEATER MOOE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 1q.30 I 08 .oo 0.06R56 
IOLEITAXI 2 -o.o 26.40 233.00 0.01168 
RUN UP l -o.o 38. 70 435.00 0.06768 
RUN UP-LEAN 4 -o.o JB. 70 445.00 o.06568 
RUN UP-RICH 5 -o.o 11. 60 362.00 0.06510 
TAKE-OFF 6 -o.o 107.20 1296.00 o.0651l 
CLIMB 7 -o.o 86.10 1038.00 0.06415 
DESCENT e -o.o 73.80 872.00 0.06378 
APPROACH q -o.o 52.70 622.00 0.06238 
TAXI 10 -o.o 33.40 255.00 0.07107 

TEST EXHAUH EXHAUSI co co THC NO ~o NO ALOEHYOES SNOKE PARTICULATES 
NODE GAS GAS IDRYI 2 IORYI I DRYJ 2 x I DRYJ 

TEMP PRESSURE PERCENT v IDRYI PPMV PPNV IDPYI I ORYI 
DEGREES F PSIA PERCENT PPNV pp .. y 

I Hq.oo -o.oo •.40 2.90 71867.00 2.00 -o.oo -o.oo 69.00 -o.oo -o.oo 
2 560.00 -o.oo 6. 70 5.30 32966. 00 7,00 -o.oo -o.oo 41.00 -o.oo -o.oo 

9949 3 q06.00 -o.oo 7.60 6.60 3228.00 52.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
964. 00 -o.oo 6.90 h.qo 3171. 00 42.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
975.00 -o.oo 1.00 6.70 l786.00 41.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

1412.00 -o.oo 6.10 1.qo 1q59.oo 191.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1401.00 -o.oo 6,00 I. 70 1848.00 111.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
1312.00 -o.oo 6.30 7.20 2299. 00 234.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

• 1222. 00 -o.oo 6.20 1.00 2179.00 201.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
10 706. on -o.oo b,60 4.10 '3865. 00 16.M -o.oo -o.oo 30.00 -o.oo -o.oo 

TEST ~ASS E~I ~ASS ENI NASS ENI NASS EN I MASS ENI MASS ENI NASS E"I MASS ENI NASS ENI NASS ENI MASS EHi NASS EHi 
MOOE co HC N02 C02 NO NOX en HC N02 C02 NO NOX 

LB/ IK L Bl IK L~l 1 K LBl IK LBllK LB/IK LR/HR LB/HR LB/HR LB/HR LB/HK LB/HR 
LA FUEL LB FUEL LB FUEL L ~ FUEL LB FUEL LB FUEL 

61l.60 571.H o.o 635. 41 0.05 0,05 11~42.46 11018.06 o.o 12261.e2 C.88 o.ee 
884. 86 249.17 o.o 1oq9.80 0.15 0.15 23360.16 6583.19 o.o 29DH. 82 4. DI •.DI 

1057. 22 25. 72 J.O 1442.56 1.19 1.19 40914.38 qq5. 27 o.o 55827.0l 4S. QA •5.98 
Q87. 41 26. 01 n.o 1551.45 o.q9 o.qq 1a212.n 1006.41 o.o 60041.01 18.21 3B.21 

1011. 66 23.06 o.o 1521.43 o. 97 o.q1 11q6e.57 72B.70 o.o 4A077. 09 30.76 30. 76 
868. 10 15.q I o.o 1766.46 4.46 4.46 93060.00 1711.64 o.o 1eq36•.56 478.62 478.62 
en.co 15.40 o.o 1760. 32 7. 91 7 .91 75165.13 1125.ql o.o 151563.JI 6Bl.ID 681.10 
91b. qq I q.J7 o.o 1664.58 5.66 5.66 68411.BI 14zq.eo o.o 12284c..Cc. 417.38 417 .18 

q 'IJ). 49 I e. 79 o.o 1655.97 4.97 4.97 49194.84 990.22 o.o 07269.81 261.97 261.97 
10 B8J.8 I 336.42 ?.O A62. 65 o. 35 0.35 zq51q.12 1123b30 o.o 2BBl2.54 11. 15 11. 75 

LTD CYCLE EMISSIONS 

HST T l.•E IN MEASURED FUEL co co en HC HC HC ND NO NO 
•O~E HOOE FUEL FLOW USED LBllK LAI IK EMISSION LBllK LBllK EMISSION LAllK L Bl IK EMISSION 

MIN. LA/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOU~S LBS. 

2 12.00 2b."'O 5.2R !184. 8b 23360.Jb •• 672 2'9.37 6583.29 1. 317 0.15 •• 01 o.oooe 
6 0.10 107.20 o. 54 868.10 93060.00 0.465 15 ,q7 1711.64 0.009 4.46 '78 .62 0.0024 
1 5.00 86.10 7. 15 en.co 751C>5. I 3 6.Zlq 15.40 I 125.ql 0.110 7 .91 661.10 0.0565 
q 6.00 52. 70 5.27 ql).49 4ql94.84 4,91q I B. 7q 990.22 o.09q 4.97 261.ql 0.0262 

10 4.00 33.40 2.2' 881. 81 2q51 ... 12 I. q19 336.42 11236.)0 0.753 o. 35 11. 75 O.OODB 

TOTAL FOR CYCLE 20. 470 IB.273 2 .2 RI 0.0867 

TOT&.L FOR CYCLE/LB FUEL O.BQ3 0.112 0.0042 

I-74 
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one: 7/2Bl71 

TEST ORGlNIUTIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIER! TELEDYNl.'-CDNTINENUL 

ENCINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ClL 10 NUK8ER1 254 

ENGINE TDIAL 71KEI 

FUELi lY GAS 100/110 

ENGINE TYPE lND KDOEl• llr47<rt 

RATED HORSEPOWER• Z!O. 

761. HRS 

FUEL H/C RATIO& 1. 840 

SER Ill NUllURI nou-1-ca 

OPEA&TION&l DATA •••••••••••••••••••••••••eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .. eeeeeeeeeee .. eeaeeeeee••••••• 

INLET llA TEKPERATUAE, DEGREES Fl START 

UKOSPHERIC PRESSURE• START 

79.00 FINISH BO.OD 

10.15 FINISH 10.15 

INLET llR ._,NIDITY, GRN HZD/L8 AIR: 0.01 

RELATIVE HUKIDITYI 44. 00 PERCENT 

SAKPLE LINE• TEMPERATURE, CEGREES Cl -o.oo, FLDll RATE, LITERS/KIN• 1.00 

SAKPLE LINE TRANSPORT TIKE, SEC: 1.60 

NUKBER OF TESTS• 10 

COKKENTS: 

CAAB. TEST ENGINE MU SURED KEA SURED CALCULATED 
HEATER NODE RPK FUEL FLOW UR FLOW Fil 

LB/HR LB/HR 

IDLE-LOW -o.o 5.10 19.00 0.06221 
IDLE/TAXI -o.o I0.5C 111.00 o.n6577 
RUN UP -o.o 26.40 292.00 0.06689 
RUN UP-L ElN 4 -o.o 22.90 261.00 0.05115 
RUN UP-RICH 5 -o.o 22.90 25B.OO 0.06216 
UlE-OFF 6 -D.O 66.BO 195.00 O.C6505 
CL IMR 7 -o.o 61.50 744.00 0.06291 
DESCENT B -o.o 59.BO 711.00 0.06405 
APPROltH 9 -o.o 16.9C 01.00 0.060B 
TUI 10 -o.o 14.10 115.00 o. 014B2 

TEST EX HAUS J EXHAUS J co co THC NO NO NO 
MODE GAS GAS IORYI 2 IDRYI IURYI 2 J 

TEMP PRESSURE PER Cf NT v IDRYI PPMV PPKV IDRYI IDRYI 
DEGREES PSIA PERCENT v PPMV PPMV 

110.00 -o.oo 4.30 4.10 4B212.00 3.00 -o.oo -o.oo 
6)9.00 -o.oo 5.10 7.40 14710.00 2B.oo -o.oo -o.oo 
964. 00 -o.oo 1.10 6.10 llH.00 69.00 -o.oo -o.oo 
B97.00 -o.oo 5.90 '5.50 -o.oo 49.00 -o.oo -o.oo 
964.00 -o.oo 6.90 6.20 2620.00 56.00 -o.oo -o.oo 

ll6B.OO -o.oo 6.30 7.50 2229.00 281.00 -o.oo -o.oo 
1)90.00 -o.oo 5.BO 7.60 172A.OO 119.00 -o.oo -o.oo 
1145. 00 -o.oo 6.20 7.40 2006.00 281.00 -c.oo -o.oo 

9 1211.00 -o.oo 6.50 1.10 250B.OO 205.00 -o.oo -o.oo 
10 695.00 -o.oo 1.60 4.60 11120.00 16.00 -o.oo -o.oo 

TEST MASS EMI MASS !Ml MASS EH I MASS EM I MASS EHi MASS E"I MASS EHi MASS EMI 
•DOE en Ht N02 CD2 NO NOJ CD Ht 

LB/IK L BllK L8/ IK LB/IK LB/IK LBllK LB/HR LB/HR 
LR FUEL LR FUEL LR FUH LR fUfL LB FUEL LB FUEL 

657.05 411."2 o.o 9B4.)6 0.08 o.oB ]482· 17 2?36.IB 
755. 2S 120.54 o.o 1656.81 0.66 0.66 793C. l 7 1265. 11 

1085.21 26.99 o.o 1195.09 1.60 1.60 28649.49 112. 59 
1045.56 -o.oo o.o 1511.43 1.41 1.0 21943.JI -o.oo 
10.i.21 22.69 o.o 1412. B6 1.39 I. 19 2J8B9.92 ~19.51 

6 907.62 IB.39 o.o 1691.11 6.65 6.65 60629.01 1228.56 
1 Bbl. JO 14.11 o.o 1111.40 1. BO 7.BO 51092. 76 905.91 
8 907.bO 16.82 n.o 1102.01. t..lb 6.lb 54214.bl 1005.13 
q 948.01 20.95 o.o 1621.13 4.91 4.91 ]4983. 78 11J.OB 

10 964.92 269.92 o.o 917.64 0.33 0.31 11605. 35 3805. 83 

LTO CYCLE EMISSIONS 

TF.S J JI Hf IN MUSUF.EO FUEL CD co CD Ht HC 
lllllOOE HOOE FUEL HOW USED LB/IK LA/ IK EMI SS JON L8/IK L9/1" 

HIN. LB/HF. L~S. LB FUEL HOURS LBS. LB FUEL HOURS 

12 .oo 10.so 2.10 155.25 7910.11 1.586 120. 54 1265.11 
0.30 66.80 o.)] 907. 62 60629.01 O.lOJ 18.19 1228.56 
~.on 61.50 5.10 B61. 10 53092.16 4.401 u.n 90~.n 

9 6.00 )6.90 J. 69 948.07 14981. 78 l.498 20.95 111.os 
ID 4.00 14.10 0.94 964.92 I 1605.15 0.912 269.92 lB05.8l 

TOTAL FOR cvcu 12.111 10. 706 

TOTAL FOR CYCL E/L 8 FUEL 0.879 

lLOEHYOES S~OXE PARTICULATES 
IDRYI 

53.00 -o.oo -o.oo 
35.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

B.oo -o.oo -o.oo 
9.00 -o.oo -o.oo 

22.00 -o.oo -o.oo 
n.oo -o.oo -o.oo 

MASS EM I MASS E"I MASS EMI HASS EMI 
NU2 C02 NO NOJ 

LO/HR LB/~R LB/HR LR/HR 

o.o 5211.oq 0.40 0.40 
o.o 11197.09 6.88 6.88 
o.o l68J0.27 42.17 42.11 
o.o 15069. Bl ]2.66 )2.66 
o.o )1128. J9 ll. B5 H.85 
o.o 113406. 94 ...... lQ 444.19 
o.o 109109.81 ''"·'"' H9.64 
o.o 101162 .94 404.05 404.05 
o.o 60041. 24 181. 23 181.21 
o.o 12918.75 4.70 4. 10 

HC ND NO NO 
EMISSION L811• LH/ lK EMISSION 

LAS. LB FIJEL HOURS LBS. 

0.251 0.66 b.88 D.001' 
0.006 6.65 444. lq 0.0022 
0.075 1.80 419.64 0.0198 
0.011 4.91 181 .21 0.0181 
0.25~ O.H 4.70 0.0003 

0.667 0.0618 

0.055 0.0051 

1-75 
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DATE: 1130111 

TEST ORGANILATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE OATA ••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••• .. ••••••••••• .. •••••••••••••••••••••••••••••• 

CAL ID NUKBERI Z55 ENGINE TYPE AND HODELi 10-HO-C SERIAL NUNBEAI 7101&-7-Ct 

RATED HORSEPOWER: Z50. 

ENGINE TOTAL TIME• 761. HRS 

FUEL: AV GAS 1001130 FUEL Hit RATIO• 1. 840 

OPEA4TIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••**'**********************'***'' 
INLET AIR TEMPERATURE, DEGREES fl START 

ATMOSPHERIC PRESSURE: START 

eo.oo FINISH eo.oo 

30.15 FINISH 30. 15 

INLET AIR HUMIDlfY1 GRN HZOILB AIR: 0.01 

RELATIVE HUMIDITY: 43. CO PERCF.NT 

SAMPLE LINE: TEMPERATURE, OEGREES t: -0.00, FLOW RATE, LlfERSIMIN• 1. 00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUHRER Of TESTS: 10 

COMMENTS: 

CARS. TEST 
HEATER MODE 

IDLE-LOW 
IDLE/TAXI 
RUN UP 
RUN UP-LEAN 
RUN UP-RICH 
TAKF.-OFF 
CLIMB 
OE SCENT 
APPROACH 
TAK I 

TEST 
HOOE 

6 
1 
d 
q 

10 

If SI 
MOOE 

4 
5 
b 
1 
8 
9 

10 

TEST 
HOOE 

q 
10 

F.XHAUSf 
GAS 
TEMP 

DEGREES 

460.00 
751.00 

1099.00 
1099.00 
110.00 
1401.00 
1469.00 
1368.00 
1334.00 
830.00 

•ASS EHi 
co 

LAI IK 
LB FUEL 

556.08 
888.18 

1121. 54 
958.81 
982. 25 
qab. qz 
838.70 
925.59 
931. 41 
813.48 

flHE IN 
t-tODF. 
HIN. 

12.00 
O.JO 
5.00 
n.oo 
4.00 

TOTAL FOR CYCLE 

TOTAL FOR CYCLE/LO 

I 
z 
3 
4 
5 
6 
1 
8 
9 

10 

EXHAUST 
GAS 

PRESSURE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
Ht 

LBllX 
LB FUEL 

580.14 
Zl 1.15 

11.01 
33. 81 
23.40 
18. 25 
12.94 
IB.61 
21.25 

336.17 

MEASURED 
FUEL HOW 

LB/HR 

1.00 
IOJ.70 
79.10 
38.10 
5. JO 

FUEL 

ENGINE HE A SURED 
RPM FUEL FLOW 

LB/HR 

-o.o 5.30 
-o.o 1.00 
-o.o 19.30 
-o.o 22.90 
-o.o 22.90 
-o.o 103.70 
-o.o 19.10 
-o.o 63. 30 
-o.o 18.10 
-o.o 5. 30 

co co THC 
I DRY I 2 IDRYI 

PERCENf v IORYI PPHV 
PERCENT y 

4.20 3.40 76585.00 
6.70 5.40 31293.00 
1. 80 5.80 4502.00 
6.60 6.90 4063.00 
6.60 6.70 2145.00 
h.80 6.90 2196.00 
5.50 7.60 1482. 00 
6.10 1.00 21•1.00 
6.20 1.00 2410. 00 
6 .30 4.80 45457.00 

HASS FHI HASS EH I HASS EHi 
Nnz cn2 NU 

L•llK LBllK LBllX 
LB FUEL LB FUEL L 8 FUEL 

n.o 101.11 0.01 
o.o 1125. 52 0.31 
o.o 1310.34 1.15 
o.o 1514.99 1. 00 
o.o 156b.12 0.98 
n.o 1513.48 5. I 5 
n.o 1820.94 7.46 
o.o 1668.89 5.98 
o.o 1652.39 4.11 
o.o 911. 84 O. JO 

LTO CYCLE 

FUEL co en 
USEO LBllK L8/lK 
LRS. LB FUEL HOURS 

1.40 888.78 6221.49 
o. 52 986.q2 102344.06 
6.57 838. 70 66341.25 
j.87 911. 41 36041.82 
0.36 811. •B 4311. 45 

12.10• 

MEASURED CALCULATED 
A IR FLOW Fl A 

LB/HR 

30.00 o.ono• 
63.00 0.01IH 

210.00 o. 06512 
264.00 0.06469 
264.00 o.o6:i21 

1200.00 o. 06416 
966.00 0.06141 
148.00 O.C6190 
456.00 0.06252 

42.00 0.01341 

NO ~o NO 
C ORYI 2 x 
PPMV I CRYI I DRYI 

PPHV PPHV 

3.00 -o.oo -o.oo 
14.00 -o.oo -o. 00 
57.00 -o.oo -o.oo 
42.00 -o.oo -o.oo 
40.00 -o.oo -o.oo 

216.00 -o.oo -o.oo 
298.00 -o.oo -o.oo 
240.00 -o.oo -o.oo 
191 .oo -o.oo -o.oo 

14.00 -o.oo -o.oo 

HASS EH I HASS EHi HASS EHi 
NOK CD HC 

LBllK LB/HR LB/HR 
LB FUEL 

0.01 2947.24 1011.qo 
0.31 6221.49 lb6•.23 
I. 35 21645.66 115. 53 
1.00 21956.82 114.14 
o.q8 22491. 50 535. 80 
5 .15 102344.06 1892.91 
1. 4b 66341.25 1023.80 
5.98 58589.96 1111.16 
4.11 36047.82 822 .49 
0.30 4311.45 118 I ob1 

EMISSIONS 

co HC HC 
EMISSION LB/ IK LR/lK 

us. LB FUEL HOURS 

I. 244 231.15 lbb•.23 
o.~12 18.25 1892.?I 
5.506 12. 94 1023.80 
l.605 21.25 822.•9 
0.2119 J36.11 1781.67 

11. ISh 

0.818 

ALDEHYDES SMOKE PARTICULATES 
IORYI 

94.00 -o.oo -o.oo 
45.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -a.co -o.oo 
-o.oo -o.oo -o.oo 
19.00 -o.oo -o.oo 

a.no -o.oo -o.oo 
13.00 -o.oo -o.oo 
64.00 -o.oo -o.oo 

HASS ~~I HASS E~I MASS EHi HASS EHi 
N02 cn2 NO NDK 

LB/HR LBl"R LB/HR LB/HR 

o.o 3148.72 0.35 0.35 
o.o 1818.b5 2.1 • 2. I• 
o.o 25289.63 25.98 25.98 
o.o 36067.ZJ 2z.9s 22.95 
o.o 35871.82 z2.1q 22. 39 
o.o 163110.25 5H. q5 533.98 
o.o 144036. 56 590. 42 590.42 
o.o 105640. 31 318.64 318. 64 
o.o 63947.51 182.•I 182.41 
o.o 5161, H 1. 57 1.57 

Ht NO NO NO 
EMISSION LB/IK L8/IK E•ISSICN 

LBS. LB FUEL HOURS LBS. 

O.JH O.H 2 ... O. ODO• 
o.oo• 5.15 5)3.98 0.0021 
0.085 1.4b 590.42 0.0490 
0.0•2 4. 11 le?.41 o. a 1 ez 
0.119 0.30 1.57 0.0001 

O.bZ9 0.0704 

0.049 o. 0055 

I-76 



one: 7116/ll 

TEST OAGANIZATIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIEAI TELEDYNE-CONTINENTAL 

ENGINE OITA •••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••• 

CAL ID NUllBEAI 19) ENGINE TYPE AND llODELI 10-471>-V SERIAL NUllBH• 110011-1-v-u 

RATED HORSEPOWER• 260. 

ENGINE TOTAL TlllEI 971. H-S 

FUEL• AV GAS 1001110 FUEL Hit UTIOI 

OPEllTIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••• .. •••••• .. ••• .. ••••• 

INLET AIA TEllPEAATUllE, DEGREES fl START 8'.00 f INISH 85.00 

ATllOSPHEAIC PRESSURE• START 30.21 FINIS~ 3D.2J 

INLET AIR HUMIDITY, GAN H20/L8 AIAI DoOI 

RELATIVE HUlllDITYI 47.00 PERCENT 

SAMPLE LINEI TEMPEAAIUAEt DEGREES Cl -0.00, FLOW RATE, LITEAS/lllN1 7.00 

SOPLE LINE TRANSPORT TIME, SECI 1.60 

I 
NUMBER OF TESTS: 10 I 

l COllMENTSI 

CUB. HST ENGINE MEASURED MEASURED CALCULATED 
HEATER ~ODE RPM FUEL FLOW AIR· FLOW FIA 

LB/HA LB/HA 

IDLE-LOW -0.D 25.20 272 .OD D.01166 
IOLEITAll -o.o 29.30 )19.00 0,07404 
AUN UP -o.o 41.00 459.00 0.08208 
AUN UP-LEAN 4 -0.D 41.00 475.00 0.07812 
AUN UP-RICH ' -o.o 41.00 411.DO o. 07909 
TAKE-OFF 6 -o.o 111.30 IJl7 .oo 0.08056 
CLIMB 1 -D.O 80.90 971.0D 0.01565 
OE SCENT a -o.o 76.20 896.00 n. ona 1 
APPROACH 9 -o.o u.1n n1.oo 0.07941 
TUI 10 -0.D 29.3D 312.00 D. D5H72 

TEST EXHAUST EXHAUST co co THC NO NO NO ALDEHYOES SMOKE PART ICUlATES 
MODE GAS GAS C OAYI 2 IOAY I IOAYI 2 x IOAYI 

TEMP PAESSUPE PERCENT IDRYI PPMV PPllV IORYI COAYI 
OE CREES PSU PERCENT PPllV PPllV 

I )90. 00 -o.oo 2.60 4.20 12100.00 5.00 -o.oo -o.oo 54.00 -0.0D -D.00 
·2 852. OD -D.00 6.50 7.80 16806.00 21.00 -o.oo -o.oo ~o.oD -o.oo -o.oo 

J:l43 
l 1199.00 -o.oo 9.10 e.10 5210.00 12.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 1256.00 -0.0D 1,90 A.50 5042.00 63.00 -o.oo -o.oo -o.oo -0.DO -o.oo 
5 12 56. 00 -o.oo s.20 a.•o 5042.00 63.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 109.00 -o.oo 1. 50 9.40 6050.00 161.00 -O.OD -o.oo -o.oo -o.oo -o.oo 
1 1 .. 6.00 -o.oo 1.00 9.10 3191.00 166.00 -o.oo -o.oo 29.00 -o.oo -o.oo 

1168.00 -o.oo 7.RO 8.10 1529.DO 122.DO -o.oo -o.oo u.oo -o.oo -o.oo 
9 nn.oo -o.oo 8.30 8.50 3809.00 ll3.00 -o.oo -o.oo 10.00 -o.oo -o.oo 

10 6H.OO -o.~o 5.00 6.00 15798.00 41.00 -o.oo -o.on 36.00 -o.no -o.oo 

TF. ST MASS EMI llASS 011 llASS ENI MASS Ell I MASS Elll llASS EM I MASS EHi MASS E"I HASS EMI llASS [II I MASS Elll HASS EHi 
HOOE co HC N02 C02 NO NOX co Ht N02 C02 NO NOX 

LB/ IK L Bl I•. LO/ll LR/IK LR/IK LR/IK LB/HA LB/HA LB/HA LB/HA LB/HA LB/HR 
LR FUFL LB FUEL LR FUEL LR FUEL LB FUEL LB FUEL 

6"i!t. 76 IH.H o.o 1664 ... 0 0.21 o. 21 16525.05 440 ... 5 .. o.o .. 1 .. 42.79 
'· 22 

5.22 
821. 72 Ul.66 o.o 15 ..... 12 0.4 .. 0.44 24016.28 1565.22 o.o 45195.11 ll • 78 12. 78 

1011.42 34.02 o.o 1450.90 1.5 .. I. 54 42''4.27 1194. 70 o.o 59486.81 b2.96 62.96 
944.14 34.51 o.o 1596.12 1.24 1. 2• 38709.55 1 .. 14.94 o.o 65440.75 50.11 50.11 
96B, 51 34.11 o.o 1558.89 1.22 1.21 19109.11 1398.40 o.o 63914.66 50. 11 50. ll 

6 865. 51 )9.99 o.o 1104. 53 3. 09 3.09 96)11.56 4450.11 o.o 189714.50 l0.91 H3.91 
1 861.2B 22.50 o.o 1759.25 3.35 l.15 69617.63 IB20.29 o.o 142121.00 211.41 211.41 
e "15.02 24.2) o.o 1638.64 2.40 2.40 11248.56 I 846. 20 o.o 124864.56 183.05 183.05 .. 915.96 25.6~ o.o 1570.41 2. 51 2.57 61118. 50 1623.14 o.o 99406.81 162.60 162.60 

10 802. q7 lH.10 o.o 15\l.Ql 1.oa 1.oa 21526.95 42H.l8 o.o ..4359.H Jl.69 H.69 

LTD CYCLE EMISSIONS 

TEST Tl~E IN MOSUAED FUEL co co co HC Ht HC NO NO NO 
HOOE HOOE FUEL FLOW useo LA/IK LB/ IK EMISSION LA/ IK L8/IK EMISSION L~/ IK LB/ IK EMISSION 

HIN, LS/HA LBS. LB FUEL HOURS LBS, LB FUEL HOURS LBS. LB FUEL Hnu•s LBS. 

2 12. 00 29.10 5. Bo 121.12 24076.28 4.815 121.i.a 3565. 22 0.11) C.44 12.11 0.0026 
6 o.,o 111.10 o. 56 865.57 96337.56 0.4B2 39 ... 9 4450. 77 0.022 J,09 143.91 0.0011 
1 5.00 eo.90 6.11 861.28 69677.61 5.783 22.50 1e2n.29 n.151 3.35 211.41 0.0225 
9 6.00 0.10 6,Jl 975.96 61178.50 6.118 25.65 11>23. 74 0.162 2.57 162.60 0.0163 

10 ... oo 29.30 1.96 802.91 23526,95 1.576 1"5.JO 4257.18 0.285 1.os JI .69 0.0021 

TOTAL FOR t YCLE 21.424 18.834 1.334 o.0452 

TUTAL FOR CYCLE/LB FUEL 0.819 0.062 0.0021 
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DATE: 7116171 

TEST DRGANIZATIDN1 SCDTTIGEll AYUTIDN 

ENGINE SUPPLIER• TELEDVNE-tDNTINENTAL 

ENGINE DATA •••*•••••••••••********************************'**************************''*********'********************** 
tAL ID NUMBER: 194 ENGINE TYPE AND MODEL• l<>-H<>-Y SER Ill NUMBERI llOOU-7-W-RB 

RATED HORSEPOWER: 260. 

ENGINE TOTAL TIME• 971. HRS 

FUEL: AV GAS 100/130 FUEL H/C RAT ID: 1.840 

OPERATIONAL DATA************************************************************************•****************************** 

INLET AIR TEllPERATURE, DEGREES F: START 94.00 FINISH 94.00 

ATMOSPHERIC PRESSURE: START l0.23 FINISH 30.23 

INLET AIR HUlllDITV, GRN H20/LB AIR: 0.01 

RELATIVE t<UlllDITV: ]4.00 PERCENT 

SAllPLE LINE: TE~PERATURE, CEGRHS c: -0.QQ, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPORT TlllE, SEC: 1.60 

NUMBER OF TESTS I 10 

CARB. TEST ENGINE MEASURED llEASUREO CALCULATED 
HEATER MOOE RPll FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

I DLF-LOW -o.o H.oo 229.00 o. 04229 
I DLF/TAXI -o.o 29. ]0 339. 00 0,0656] 
RUN UP -o.o 42.80 4B 7 .oo 0.08124 
RUN UP-LEAN 4 -o.o 41.00 481,00 o. 07449 
RUN UP-RICH 5 -o.o 41.60 4BB.OO o. C7H9 
T AKE-llff 6 -o.o 116.00 1]64.00 0.08006 
CLIMB 7 -o.o B7,90 107B.OO 0.07672 
OE SCENT -o.o 75.00 88l.OO O.CTA59 
APPROACH 9 -o.o 63. 30 110.00 O. OA 197 
TAX I 10 -o.o 29.30 2BO.OO o. 07085 

TEST EXHAUST fXHAUS T co co THC NO NO NO ALOE HYO ES SMOKE PARTICULATES 
HOOE GAS GAS IORYI 2 IORVJ CDRYI 2 x CORVI 

TEMP PRESSURE PERCENT v I DRVJ PPHV PPHV CORVI IDRVJ 
DEGREES F PS I A PERCENT v PPHV PPHV 

404.00 -o.oo 2.40 4.20 2395b. 00 o.o -o.oo -o.oo 31.no -o.oo -o.oo 
841.00 -o.oo 5,40 1. 70 10647.00 4.00 -o.oo -o.oo n.oo -o.oo -o.oo 

llBB.00 -o.oo B.70 A.40 465B.OO 62.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 II 99, 00 -o.oo 1.bO B.20 2995.00 42.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1199.00 -o.oo 1. 30 B.oo 3]27.00 45.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1435, 00 -o.oo 1. BO 9.10 4714.00 115.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1457,00 -o.oo 6.BO 9, 60 2BB4.DD 87.00 -o.oo -o.oo 11.00 -o.oo -o.oo 

• 1390.00 -o.oo 7.90 a.so 3272.00 12.00 -o.oo -o.oo 21.00 -o.oo -o.oo 
9 1300.00 -o.oo 9.30 8.00 3882.00 49.00 -o.oo -o.oo e.oo -o.oo -o.oo 

10 129. 00 -o.oo ••• o 5.90 266IB.OO 17.00 -o.oo -o.oo 38.00 -o.oo -o.oo 

TEST HASS EH J HASS EHi HASS F•I MASS EHi HASS EMI ~ASS EMI HASS E~I MSS Elll HASS EHi MASS EHi MASS EHi ~ASS EHi 
HOOE ca HC N02 C02 NO NOX co HC N02 C02 NO NOX 

LA/ IK L8/IK lqll K LA/IK LB/IK LB/IK LB/HR LB/HR LB/HR LB/HR Le/HR LB/HR 
Lq FUEL LR FUEL LB FUFL LB FUEL L & FUEL LB FUEL 

518. 99 JOC.13 o.o 1482. 04 o.o o.o 12035,82 7395.07 o.o J55bB.91 c. 0 o.o 
110.11 86.97 o.o 1725. 53 0.09 o. 09 225b6. 05 2548.21 o.o 50558.11 2.75 2.75 

I 000. 58 30.bB o.o 151, ,93 1.17 1.11 42B24.93 IH3. I 7 o.o 64967. 31 5C.13 50.n 
953. 68 71. 52 o.o 1616.14 0,87 o. 81 39100.89 AB 2, 50 o.o 662B6.50 35.49 3~.49 

94 3. 39 24.62 o.o 1624. 41 0.96 0.9b 39244. 96 1024.11 a.a 67575.50 39.14 39.14 
901. II 31.40 o.o IM2.83 2,70 2.20 105225.19 3642.17 o.o 192887. 75 254.83 254.83 
BZJ, IB 20.00 o.o IB25.9B 1. n 1.11 72357.b9 I 757.5B o.o lb0503. Bl 152.0b 152.06 
937.12 22.23 o.o lb40.5l 1.40 l. 40 7029B.63 1'67.55 o.o 123038.18 l0~.24 105.24 

9 1062.19 75. 39 o.o l 4Jl).b.\ Q.92 o.n b12lb, 38 lbOT.39 o.o 90B76. Ob 58.19 58.19 
10 879. 42 203 .J) o.o 1235. 21 o. 37 0.37 2576b.91 5951.bB o.o 3bl91.bB 10.90 J0.90 

L TO CYCLE EH15SIONS 

TF. ST T IHE IN "F.ASUREO FUH ca ca ca HC HC HC NO NO NO 
"IOOF MOOE FUEL FLOW U5EO LB/ IK LR/ IK EMISSION LR/ I< LB/ lK EMISSION LB/ I K L bl IK EMISSION 

"I~. L8/HR LBS. LB FUEL HOURS Le:>. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

12 .oo 29.30 5.8b 110.11 225bb. cs 4.513 nb.91 2548.21 u.510 0.09 2.75 o. 0005 
b 0.10 I lb.OD o. 58 907 .11 105225.19 o.52b l l .40 l64Z.l7 n.010 2.20 2>4. Bl o. 0013 
1 5,00 87.90 7,30 B2 3 .I 8 12357. b9 6.006 20.00 J 751.SB 0.146 1. 73 152 .Ob o.Ol2b 

• t>.00 63.30 6.H 10b2.19 6723~.18 6.124 2•.19 lbOT,39 O. lbl Q,92 5q .19 o.005B 
10 4.00 29.30 1.96 B7".42 257bb.91 1.12b 203.13 5951,bB 0.399 O,H 10.90 0.0007 

TOTAL FOR CYCLE 22. 029 19.49~ 1.2n o. 02 l 0 

TOTAL FOR CYCLE/LB FUEL 0.885 o. 05b 0.0010 
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Dlff I " .. "I 
fESf Ol.GlNlllflD111 S,011/'E• lVllllD• 

ENGINE SU,,Llfll ffLID,111!-cGllflMJllT&L 

EN'l"E O&TA ••••'••••Neeao ........................................................................................... . 
ClL ID NUlllEll IU 

1111,llllf fDT&L tl•l1 

NEU lY GU 100/UO 

E"'INE fnE &ND llDDEL I 10-410-Y SHIU 111•111 

UUD HOIU,DME11 UO. 

9'1. 1111 

PUEL 11/C UflDI lol40 

D'l!llTIDMlL Dlfl eeaaaaeee>eeaeaaaaeeeaa ................................................................................ . 

l ... Ef UI fll,.llfllllt DICIHS P 1 SUIT 

ATllOSPHEllC PllSSUIE• ST&IT 

... oo PllllSll ... oo 

10.14 Plllllll 10.14 

INLET All KUlllDITY, ~IN llJD/L8 All• 0.01 

UL&T IYE llUlllDIT'YI 

UllPLE LINE• T!ll'IUfUUt DEGIEU Cl 1. 00 

CHI, TEST ENGINE llUIUUD llHIUHD CALCULATED 
HUTU lllXlf .,II PUil PLllll lll' PLDll ,,, 

Ll/111 U/111 

IDLE-LOW I -a.o 14.00 zo.oo o.auss 
IDLE/TAii l -o.o 2'•10 llJ,00 0.01•"0 
RUN UP ) -o.o u.zo 441.00 0.01112 
llUM U'-LUM 4 -o.o 41.60 451.00 0.01101 
IUN UP-llCH 5 -o.a 41.60 ua.oo o.onu 
TAKE-OFF 6 -o.o 111.10 UI0,00 0.01111 
CLl118 1 -a.a n.ea H0,00 O,OU51 
OESC!NT I -o.o 14.40 151.00 0.01141 
A"IDACH ' -o.o 51.60 661.00 0,01U5 
TAii 10 -o.o 29,10 Jll .00 0.061>11 

TEST EIHAUST fl KA UST co CD THC NO NO NO 
llOOE GAS GAS 10111.YI z COIYI C DUI l l 

TEllP PIES SURF PEICENT Y CDIYI ""' PPllV CDUI IDUI 
DEGIEES '"' PUCE NT ,,,., PPllV 

I l40.00 -o.oo l.10 1.10 IHI0,00 JO.DO -a.co -o.oo 
z 919.00 -o.oo •.10 1.50 11551. DO 44.00 -o.oo -o.oo 

' I 112.00 -o.oo 10.00 1olO UJl,00 u,oo -D.0(1 -o.oo 
4 12'6.00 -o.oo 9.JO 1.50 6571,00 Jl,00 -o.oa -o.oo 
5 IZZZ.00 -o.ao 1.90 1. 10 6012,00 11.00 -a.oo -a.oo 
b -o.oo -o.oo e. JO 8.60 1235,0D 16.00 -o.oo -o.oo 
l -o.oo -o.oo l.10 1.90 5•06.00 51,00 -o.oo -o.oo 

• -o.oo -o.oo l.90 1.50 5614.00 44.00 -o.oo -o.oo 

' -o.oo -o.oa a.zo l.60 lJ00,00 u.ao -a.oa -a.oo 
10 -o.oo -o.oo 6.10 6.50 15181.00 44,00 -O.OD .-a.ao 

TEST lllSS Elll llUS E•I llASS Elll llASS Ell I llASS Ell! ll&SS Elll llASS Elll llASS Elll 
llOOE CD llC NDZ CDZ NO NOi CD HC 

LI/Ill llll• lB/lll UllJ. llllk LI/Ill Lii/Ki ll/Kl. 
LI FUEl LI PUEL Lii FUEL LI FUEL LB FUfl L8 PUEL 

1 lt5.•• uo." a.o 1•01. n o.51 o.51 11501,59 1111.16 
l .,,,., lH.41 a.a 1411.12 o.•1 0.91 no10.u HH.•I 
l llH.M 4),16 o.o IZH.00 o. n 0.11 O•u,05 1851,0I 
4 101'.J5 4),5, o.o uu.n 0.12 o.n 44lll.94 1111.n 
5 1044.'1 40.ll a.a 1420.0 0,64 0.64 0461,52 1681.48 
6 946.09 ,,, " o.a 1540.24 1.41 lo4J 1oraoz.19 6080.ZI 
1 864.51 4lo I q a.o ll02. 12 1. 06 1.06 12450,56 1451.61 
8 '40. 56 31.l6 o.o 1590.08 o ... o.u H'7l,IJ zen.51 

" 1on.0J n.u o.o 1495.61 1.21 1.11 60111.10 1]11. U 
10 .. 1.51 Ut.56 o.o 1454.15 1.01 1.01 J544l,98 n ... 10 

LTD CYCLE ElllSSIONS 

TEST TlllE IN llUSUll.ED FUEL co en co Ht Ht 
llOOE llODE RIEL PLO• USED L8/IK L811K ElllSSIDN Ltl/IK LI/Ill 

lllN, LI/HR L8S. LB FUEL HOUIS LBS, U FUEL HOUIS 

2 u.oo Z9,l0 5.86 855.65 25010,62 5.014 IZ6.48 H05.'8 

• O,JO 111, LO 0.51 '46.09 101002.19 0.515 5J, T6 6010.ZI 
1 5.00 11.10 •••• 164.51 JZU0.56 •• ou 41." 14'1.'1 

• •• oo 51,60 5.86 IOZl,OJ 60111, 10 •.on u.u 1111. u 
10 4.00 J•.10 t.'16 161. 5J 25441.'8 1.105 12•.56 11 ... 10 

TOTAL FOii. CYCLE 21. 204 19.2 .. 

TOTll FDR CYCLE/l8 FUEL 0.'10 

ALOfllYOU SllDU "ITICULATU 
IDUI 

54.0D -o.oo -o.oo 
41.00 -o.oo -o.ao 
-o.oo -o.oo -o.oo 
-o.oa -o.oa -o.aa 
-o.oa -o.oo -a.ao 
-o.oo -o.oo -o.oo 
10.00 -o.oo -o.oo 
•• oo -o.oo -o.oo 

-o.ao -o.oo -o.oo 
n.oo -o.aa -o.oo 

llASS Elll NASS Elll llA55 Elll lllSS Elll 
llOJ CDJ ND 1101 

lll .. LI/Kl. Lii/Kil LI/Ml 

o.o IJ1U.40 13,51 IJ,51 
a.a 0446,5' u.n u •• , 
o.o nso•.o 2'.94 29.t4 
a.o 561'1.16 J0,05 J0,05 
o.o 5'019.'8 26.47 16.47 
a.o 174201.1• 160.91 160.0 
o.o 142685.9' 88.n aa.u 
o.a 11001.u b4.02 64,0Z 
o.o 11641.11 14.14 14.14 
a.o 41606.0 10.15 10.u 

HC ND NO NO 
ElllSSIDN Ltl/ll LB/Ill ElllSS 1011 

LIS, LI FUEL HOURS us. 

0.141 0.'1 26.65 0.0051 
O.OJO 1.4Z 160,'11 0.0001 
0.1 .. 1.0• 11.11 0.0014 
o.u• 1.21 14.14 o.oon 
o,U4 1.01 J0.15 0.0020 

1.451 a.ona 

a.au 0.0011 
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oari:: 8/17171 

TEST OAGANllATIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE OAf A •••••••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBERI 378 ENGINE TYPE AND HODELi 10-470-VO SERIAL NUllBfR• 149063¥0 

RATED HORSEPOWER! 260. 

ENGINE TOTAL TlllE1 185. HKS 

FUEL r AV GAS 100/130 FUEL H/C RATIOr 1.840 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttt~tttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, OEGREES F: START 89.50 FINISH 90.00 

ATMOSPHERIC PRESSURE• START 30.06 FINISH 30.06 

INLET AIR HUHIOITY, GAN H20/LB AIR: 0.01 

RELATIVE HUMIDITY: 46.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES Cl -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUHAER OF JESTS: 10 

COHHF.NTS: 

CARS. TEST ENGINE MEASURED HEASUREO CALCULATED 
HEATER HOOE RPM FUEL FLOW AIR FLOW F/ A 

LB/HR LS/HR 

I OLE-LOW -o.o 19.30 232.00 o. 05~1 I 
IDLE/TAX I -o.o 26.40 359. 00 o.06269 
RUN UP -o.o 41.50 601.00 0.01381 
RUN UP-LEAN 4 -o.o 24.60 331.00 0.06001 
RUN UP-RICH 5 -o.o 51.00 689.00 o.06716 
TAKE-OFF 6 -o.o 96.10 1248.00 0.01558 
CL l.•B 1 -o.o 71.40 988.00 0.01500 
OE SCENT 8 -o.o 10.10 880.00 o.OTMl 
APPR()AC~ 9 -o.o 59.dO 111.00 0.01095 
TAXI 10 -o.o 24.60 121.00 0.01021 

!ES! EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PAMT I CUL ATES 
HOOE GAS GAS IORYI 2 IORYI IDRYI 2 x IORYI 

TEMP PRESSURE PERCF.NT v IOAYI PPMV PPMV CORYI IORYI 
DEGREES F PSIA PE PC ENT PPHV PPHV 

l 613.00 -o.oo 3.50 8.oo 11981. 00 15.00 -o.oo -o.oo 21.00 -o.oo -o.oo 
2 874. 00 -o.oo J.00 10.50 2105.00 31.00 -o.oo -o.oo 12.00 -o.oo -o.oo 
l 1199.00 -o.oo 5.10 10.20 2051.00 167.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 1256.00 -o.oo ) • 80 11.00 1079.00 120.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1233.00 -o.oo 1.60 11.00 1187.00 lOA.00 -c.oo -o.oo -o.oo -o.oo -o.oo 
6 -o.oo -o.oo 5. JO 10.90 )454.00 688.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 -o.oo -o.oo 5.60 10.60 194J.OO 589.00 -o.oo -o.oo e.oo -o.oo -o.oo 
8 1356.00 -o.oo b.10 10.20 2159.00 lt51t.OO -o.oo -o .. oo 8.oo -o.oo -o.oo 
9 1278.00 -o.oo 1.10 9.20 2315. 00 216.00 -o.oo -o.oo e.oo -o.oo -o.oo 

I 0 886. 00 -o.oo 4.60 10.50 2591. 00 55.00 -o.oo -o.oo 6.00 -o.oo -o.oo 

TES I MASS EH I HASS E•l MASS e.•1 MASS ~Ill ~•ASS EM I MASS FHI MASS EHi :<ASS EHi HASS FHI HASS FHI HASS EHi HASS EMI 
11!.0DE co HC ~02 t02 NO NOX co Ht N02 C02 NO NOX 

L 8/ IK L8/lK L~/ IK LB/ lK LB/lK Lfl/IK LB/HR LB/HR LB/HR LB/HR Lel•R LB/HR 
LB FUEL LA FUEL LB FUEL LB FUEL L 8 FUEL LR FUF.l 

556. 84 109.11 o.o 1999.82 0.39 0.3Q 10141.02 2106.91 o.o 38596.54 1.H 1.51 
442.05 11.16 o.o 2410. 95 0.90 0.90 11670.01 468.97 o.o 64117.09 23.64 23.64 
115. 01 14. IJ o.o 2010.31 3.44 3.44 33963.04 699.91 o.o 95492. 75 161.44 163.44 
514 .95 a.JI o.o 2342.lb 2.67 z. 61 12661. 88 7.06.0l o.o 57611.0A 65.11 65.11 
494. 12 9.33 o.o 2372.27 7. .41 2.4J 25200.25 415. 88 o.o 120985.56 124.18 124. IA 
641. 14 24.15 o.o 2091.11 11. 80 13. 80 62578.69 2135.11 o.o 202216.00 I 334. 12 IJ34.J2 
690. OH l J.11 o.o 2052. 16 l 1.92 11.92 53411. 85 1061.JT o.o 158852.18 922. 15 922.75 
761. 40 14.94 o.o 1916.92 9.01 ?.01 51520.38 1050.57 o.o 116165.06 61).58 633.58 

9 901.11 16.0J o.o l 704. 04 4. \8 4.18 5428C.19 958.88 o.o 101901.69 250.11 250.11 
10 605. 05 19.52 a.o 2110.02 1.19 1.19 14884.ll 480.16 o.o 53382.45 29.23 29.23 

LTrl CYCl.E EMISSIONS 

TEST TIME IN MEASURED FUEL ca co co "c HC HC NO NO NO 
MOOE MO~E FUEL FLOW useo Lq/ l.C. LB/ lK EMISSION l H/ I tc. L8/ IK EMISSION L8/ IK ltJ/ lK EMISSION 

MtN. LB/HR us. LB FUEL HOURS LBS. LB FUfL HOURS LBS. LB FUEL HOURS LBS. 

l 2 .oo 26.40 5.28 44Z.O> 11670.0T 2. 134 l ( .16 468.97 0.094 0.90 2J.64 o. 0041 
6 o. 10 qb.10 0.48 b41 .. ·~ 625 7 8. b9 o. 311 2 ... l 5 2H5.11 0.012 13.BO 1334.32 0.0061 
1 5.oo 11.40 6. 42 690.08 51411.85 4.433 IJ.11 1061.37 0.088 11. 92 922. 15 o.o 166 
9 6.00 59.80 5.98 901. 11 54280.19 5.428 16.03 958.88 o.oqb 4.18 250.ll 0.0250 

10 4.00 24.60 1.65 605.05 14884.31 0.991 19. 52 480.lh 0.012 1.19 2•.21 0.0020 

TOTAL FOR CYCLE 19.~lb 13.505 o. 322 0.1150 

TOTAL FCR CYCLE/LB FUEL 0.682 0.016 0.0058 
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TEST DRGINIZITIDNI StDTT/,EN IVllTIDN 

EN!;INE SUPPLIER! TELEDYNE-tDNTINENTIL 

ENGINE DATA ••••••••• .. •••1ieeeeeeeeeee1e••••••• .. •••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••• 

tll ID NUllBERI Jl9 

ENGINE TDTIL TlllEI 

FUELi IV !;IS 100/IJO 

ENGINE TYPE IND llDDELI 10-00-VD SU Ill NUllBERI 

RITED HORSEPOWER 1 260, 

. 115, HRS 

FUEL H/C RITIDI 

O'El&TIONAL OAT& •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••• .. •••••••••••• 

INLET AIR TEllPERITURE, DEGREES Ft SflRT 

ITllDSPHERIC PRESSURE• STIAT 

89.00 FINISH 90,50 

J0,06 FINISH 30,06 

INLET AIR HUlllDITY, GRN H2D/LB AIR• 0,01 

RELITI VE HUlllOITYI 45,00 PERCENT 

SIMPLE LINE• TEMPERATURE, DEGREES C• -0,00, FLOW AITEt LITERS/MINI 1.00 

SIMPLE LINE TRANSPORT TlllE, SEC• 1.60 

NUllBER OF TESTS• 10 

COMMENTS I 

CIRB. HSI 
HEATER NOOE 

IDLE-LOW 
IDLE/TAXI 
RUN UP 
RUN UP-LEAN 
RUN UP-RICH 
TAKE-OFF 
tllMB 
OE SCENT 
IPPROltH 
IAll 

TEST 
MODE 

4 
5 
6 
1 
8 
q 

1a 

rEST. 
MOOE 

4 
5 
6 
1 
8 
q 

10 

TEST 
MODE 

6 
1 
9 

10 

EXHAUST 
GAS 
lfMP 

DEGREES 

605.00 
863.00 
975.0U 

100.00 
915.oa 

1256.00 
1233.00 
1111.00 
1016.00 
314. DO 

MISS Elll 
co 

LB/IK 
LB FUEL 

659. 36 
583. 79 
151.13 
645.4q 
621. n 
666 .56 
125.19 
8B6.14 
961.14 
Bl1. 13 

TIME IN 
MODE 
MIN. 

12.00 
0.10 
5.00 
6,00 
4.0a 

TOTAL FOR tYtLE 

TOTAL FOR CYCLE/LB 

I 
2 
l 
4 
5 
6 
7 
a 
9 

10 

EXHAUSI 
GAS 

PRESSUr.E 
PSU 

-o.oo 
-a.oo 
-a.oo 
-o.oo 
-o.oo 
-0.0D 
-o.oo 
-o.oo 
-o.ao 
-o.oo 

MISS Ell! 
Ht 

LB/ II: 
LB FUH 

193.69 
35.11 
15, 10 
u.11 
12.ao 
32.Zl 
14.87 
14.3~ 

16.5• 
180.94 

MEISURfO 
FUEL FLOW 

LB/HR 

26.40 
121.1a 

94.9a 
63.30 
24.60 

FUEL 

ENGINE MEASURED 
RPM FUEL FLOW 

LB/HR 

-o.o 21.10 
-a.a 26.4a 
-a.a 49.2a 
-a.D 26.40 
-a.o 49.Za 
-a.a 123. 1a 
-a.a 94,90 
-a.o 77.4D 
-a.a 63.3a 
-o.o 24.60 

to to THt 
IDRYI 2 IDRYI 

PERCENT y IDRYI PPllV 
PERCENT v 

4.90 7.60 25132.00 
4.5a 10.60 4726.00 
6.30 10.40 2309.00 
5.10 11.10 1879.00 
5.10 11.10 1118.00 
5.60 10.90 4726.00 
6.00 ID. 50 2148.aO 
1,6D 9.50 2148.00 
8.4a q.oo 2524.00 
1.ao 1.60 21065.00 

MISS Elll MISS EMI MASS EHi 
~DZ coz ND 

LB/IK LB/IK LB/IK 
LB FUEL LB FUEL LB FUEL 

o.o 1606.Bl 0.33 
o.o 2160. 65 '·" o.o 1949, BZ 5.0B 
o.o 2124;08 3.14 
o.o 2164.46 l.24 
a.a 2a 18. 54 u.2e 
o.a 1994.01 6.23 
o.o 1141. 59 4.33 
a.o 1618.17 4,)4 
o.o 1391.94 Q,Bl 

LTD CYCLE 

FUEL co co 
USED LA/IK LB/lK 
LBS. LB FUEL HOURS 

5.2e 583. 79 154ll.92 
0.62 666.56 82053.94 
7.88 125.19 68820.50 
6.33 961.34 60852. B4 
1.65 Bl 1.13 20101.36 

21.150 

MEASURED CALCULI TEO 
AIR FLOW FIA 

LB/HR 

222.00 0.06958 
343.00 0.01121 
611.00 0.01154 
341.00 0.01511 
643.00 0.01556 

1511.00 0.011'4 
1200.aa a. a7651 
q11.aa a.a7966 
142.0a a.a8141 
247.oa a.a8a21 

NO NO NO 
IDRYI 2 x 
PPMY IDRYI IDRYI 

PPMY PPMY 

15.00 -o.oo -o.oo 
52.00 -a.oa -o.oo 

259,00 -o.oo -o.oo 
157.00 -o.oo -o.oo 
162.00 -o.oo -o.oo 
619.00 -o.oo -o.oo 
314.00 -o.oo -o.oo 
226.00 -o.oo -o.oo 
231.00 -o.oa -o.ao 
42.00 -o.oa -o.oo 

MISS EMI MISS EHi llASS EM I 
NOX tD Ht 

LB/IK LB/HR LB/HR 
LB FUEL 

0,33 13912.55 4086.80 

'·" 15411.92 921.01 
5.oe 36985.15 116. 35 
3.14 11a4a.Ba 346.al 
3.24 Ja5B9.14 5'1a.15 

13.28 82a53.q4 3965.97 
6.23 68820.50 1411.06 
4.33 6B633.8B 1110.9B 
4.34 60852.84 1041.22 
O,Bl 20101.36 401.24 

EMISSIONS 

co ~c Ht 
EMISSION LB/IK LB/IK 

LBS. LB FUEL HOURS 

3.082 3~.ll 921.01 
0.410 32.22 3965.91 
5.112 14.87 14ll .06 
6.085 16.54 1047.22 
1.347 180.94 4451.24 

16.631 

0,765 

ALOEHYOES SMOH PARllCULITES 
IDRYI 

25.00 -o.oo -o.oo 
18.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

e.oo -o.oo -o.oo 
u.oo -o.oo -o.oo 
6.0a -o.oo -o.aa 

21.no -o.oo -o.oo 

MASS EM I MISS EHi MISS EMI MASS EMI 
N02 C02 NO NOX 

LB/HR LB/HR LB/HR LB/HR 

o.o )3904,ql 1.00 1.00 
o.o 51041.21 29.25 29.25 
o.o 95930.88 249, 15 249.15 
a.o 56a15.8a 82.92 B2,92 
o.a la6491.25 159.6a 159.60 
o.a 250943.15 1634.19 1634.19 
o.o 189231.88 591.58 591.5B 
o.o 13H99,06 lH.2' 335. 24 
o.o 102442.q• 274,B7 214.B7 
o.o l429a.91 19. 81 19. 81 

Ht NO NO NO 
EMISSION LB/lK LB/IK EMISSION 

LBS, LB FUEL HOURS L8S. 

0.185 1.11 2q.25 o.005q 
0.020 ll.28 1614.19 o.ooez 
0.111 6.21 591. 58 o.a491 
0.105 4.34 274.81 0.0215 
0.298 0.81 19,Bl 0.0013 

o. 725 0.0919 

0.033 0.0042 
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TEST ORGANIZATION: SCOTT/GEN AVIATION 

ENGINE SUPPL! ER I TELEDYNE-CONTINENTAL 

ENGINE OATA ••••••••••••••••••••••••••••••••••**********'***************'*********************************************** 
CAL ID NUNBER: 38D ENGINE TYPE AND NODELI ID-470-VO SER UL NUNBERJ l4906JY08 

RATED HORSEPOWER! 260. 

ENGINE TOTAL TINEt 1B5. HRS 

FUEL: AV GAS 100/130 FUEL H/C RATIOI 

OPERATION~ DATA ******************************************************************************************************* 
INLET AIR TENPERATURE, DEGREES Fl START B 1.,0 FINISH 83.00 

ATMOSPHERIC PRESSURE: START 10.04 FINISH 30.04 

INLET AIR HUMIDITY, GAN H20/l8 AIRI 0.01 

RELATIVE HUMIDITY: 61.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGMEES C: -O.OC, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: l.60 

NUMBER OF TESTS: 10 

COMMENTS: 

CAR8. res r ENGINE MEASURED MEASURED CUCULATEO 
HEA TEA MODE RPM FUEL FLOW A IA. FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 21.10 218.00 o. 07786 
IDLE/TUI 2 -o.o 24•60 32 B .oo 0.07164 
RUN UP 3 -o.o 49.20 615.00 0.01381 
RUN UP-LEAN 4 -o.o 29.90 386.00 o.D1210 
RUN UP-RICH 5 -o.o 49.2~ 641.00 0.07041 
TAKf-OFF 6 -D.O 101.20 1354.00 o. 01402 
CLIM 1 -o. 0 80.90 1018.00 0.01367 
DESCENT 8 -o.o 68.60 6]9.00 0.01595 
APPRl'IACH 9 -o.o '5Q,.8Q 704.00 0.07B7B 
TAXI 10 -o.o 24.60 H5.00 o.oBn9 

TEST FXHAUSI EXHAUST co co THC NO NO NO ALDEHYOES SMOKE PUTICULATES 
MOOE GAS GAS I ORYI 2 IORYI IORYI 2 x IDRYI 

TEMP PRE SS URE PERCENr V IDRYI PPMV PPMV I ORYI IDRYI 
DEGREES PS IA PERCENT v PPMY PPMV 

I -o.oo -o.oo 6.40 7.90 2Sl32.00 25.00 -c.oo -o.oo l!.00 -o.oo -o.oo 
2 -o.oo -o.oo 3.80 11.40 5263.00 171.00 -o.oo -o.oo 15.00 -o.oo -o.oo 
3 -o.oo -o.oo 6,00 9.80 2792.00 226.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 -o.oo -o.oo 5.00 10.50 2578.00 16B.OO -o.oo -o.oo -o.oo -o.oo -o.oo 
5 -o.oo -o.oo 4. 70 10.70 22. 50 158.00 -o. 00 -o.oo -o.oo -o.oo -o.oo 
6 -o.oo -o.oo 5.70 10.10 1437.00 148.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 -o.oo -o.oo 5.40 1o.50 1987.00 309.00 -o.oo -o.oo 3.00 -o.oo -o.oo 
8 -o.oo -o.oo 6,80 9.50 2148.00 202.00 -o.oo -o.oo •• 00 -o.oo -o.oo 
9 -o.oo -o.oo a.OJ a.so 2685.00 202 .oo -o.oo -o.oo 2.00 -o.oo -o.oo 

10 -o.oo -o.oo 7.80 1.50 7.5716. 00 21.00 -o.oo -o.oo 24.00 -o.oo -o.oo 

res r ~ASS EMI MASS E~I MASS f.M I NASS ENI MASS EMI MASS E~I MASS EMI MASS EMI l'IASS ~Ml ~ASS EMI MASS EHi l'IASS EMI 
MOOE co HC ~oz r.02 N::I NOi co Ht NOZ C02 NO NOi 

LB/ I< LBllK LBllK LB/IK LRllK LB/IK LB/HR LR/HR LB/HR LRIH• LS/HR LB/HR 
LB FUEL LB FUEL L~ FUF. L LR run LB FUEL LB FUEL 

JhQ. 01 172.95 o.n l4Ql.lt8 O.ltq 0.4CJ I 6Z26. 07 3649.27 o.o 31470.14 IC.41 10.41 
488.16 3B. 7Z o.o 2301.01 1.n 3.71 12008.6] Q52.55 o. 0 56604.81 91.88 91.88 

1 151. 86 20.09 o. 0 1914.65 4.66 4.66 HOB9.H qes.o o.o 95184.61 22Q.'7 229.47 
4 641.0l 18.93 o.o 2115.11 3. 54 3.54 19166.70 565.99 o.o 63241.88 105.78 105. 7B 
s 616.47 0.11 o.o 2205 .16 3.40 3.40 10310. SS 8. 32 o.o 108491. 75 167.48 167.48 

• 71 3. 30 24.6J o.o i"85.91 3.04 3.04 76465.94 2640.69 o.o 21288B.94 126. 12 326.12 
1 677.65 14.29 o. 0 2010. n 6. J7 6.H 54B21.76 1155. 32 o.o l674B9.19 515.H 515.21 
8 -111. a• l ;.O'l ~.a 18l5.96 4 .06 4.06 57061.87 I 0l2.16 a.o 125260. 50 278.'1 278.0 
9 lJ46. Rlt I ~.20 o.o 16 l•. 54 l. 93 3,93 56623.6] 1088.42 o.o 97865.19 13 .. 84 234. B4 

10 981. 41 166.81 o.o 1111.66 0.50 0.50 216B3.12 410l.B2 o.o 32158.71 ll.13 12.11 

LTD CYCLE EMISSIONS 

TEST TIME IN MEASURfD FUEL co co co Ht Ht Ht NO NO NU 
~COf ~one FUEL HU• useo LR Ill LBlll EMISSI LBllK LB/IK EMISSION l8/1K LB/ lK E~ISSION 

~IN. LB/HR LBS. LB FUEl HOURS LSS. U FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12. 00 24.60 4.9l ~AB.lb 12008.61 2.402 38. 72 95?. 55 0.191 1.n 91.88 0.0184 
6 OdO I 07 .20 o. 54 713. JO 76465.94 o. 38? 24.63 2•40.69 0.013 l.04 3Z6.12 o. 0016 
1 5.00 80.90 6.11 6H.b5 54821. 76 4.550 14.28 1155. 32 0.096 6.H 515.27 0,0428 
? 6.00 59.80 5.98 946, 88 56623.bl 5.662 lb.20 1088.42 0.109 1.93 234.84 0.0235 

10 4.00 24.60 1.65 B81.4l 21683.12 1.451 16f>.82 4103.82 0.275 0.50 12.33 0.0009 

TOTAL FOR CYCLE 19. 799 14.449 0.683 0.0811 

TOTAL FOR CYCLE/LB FUEL 0.130 0.035 o. 0044 
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TEST DIG&Nll&TIClll ltGTT/OEN &¥1&TIQN 

UGI llf SU"L Ul 1 TILID¥11!-c:DNTI lllNU&. 

HIGINE OAIA eea .. eaeee .................. aaeeaaeaea .. aaeae.eaeaa••••••••"•'•M•••••-••••••••• ....... ,, .. ,,Hee•••n .. a 
t&L ID ,_,llHll HI 

Ell"llE TOT&&. Tlllll 

FUU 1 &V GAS IDD/ IJO 

EllGlllE TYPE &ND llDDELI 10-410-¥0 SEU&L llUlllUI 

uno HDISIPDllU• Ho. 

IH. MU 

FUil H/C UTIOI I.MO 

D'llATID•AL OAfA •••• .. •eo•••••••••••••••••••••••a ... aeeeeaaeeaa .. aa .. aaaeaeeeee1aeaaaeaaaeaaaa .. aaaaa .. aaaaaaaaa .... aa1 

INLET AIR TEllPEUTURE, DEGREES F: START 

&TMOS,HFRIC PIESSUIEI SUIT 

16.00 FINISH 16.00 

J0.04 FINISH J0.04 

INLET AIR HUMIDllY, GRN H20/LB AIR: 0.02 

IELATIVE HUNIDITYI 51.00 PEICENT 

UllPLE LINE: TEM,fllTUIE, CECllEES C: -O.OO, fLDll RATE, LITflS/MINI 1.00 

SUPLE LINE TUNSPOlT TINE, Sf(: 1.60 

MJOEI OF TESTS• 10 

COllll!NTSI 

tau. TEST 
HUTU llOOE 

IDLE-LOii 
IDLE/TUI 
IUN UP 
IUN UP-LEAN 
IUN UP-RICH 
TUE-OFF 
CLINI 
DESCENT 
"'llOACI< 
TUI 

TEST EIHAUST 
MOOE GAS 

1 
4 
5 
6 
1 
ft 

" 10 

TEST 
MOOE 

I 
2 
l 
4 
5 
6 
1 
ft 
9 

10 

TEST 
MODE 

z 
6 
1 
9 

10 

TOTAL 

TOTAL 

TENP 
DEGREES 

412.00 
162. 00 

1199.00 
IZ56.00 
IZZZ .oo 
1446.00 
1410.00 

FOR 

FDR 

-o.oo 
-o.oo 
-o.oo 

MASS ENI 
co 

LI/ II 
LS FUEL 

U4.5J 
1 ... 21 
112.09 
571.11 
560.97 
619. 89 
n2. u 
111.n 
96).21 
9JB.22 

Tiii! IN 
NODE 
JUN. 

12.00 
o.Jo 
5.oo 
6.00 
4.00 

CYCLE 

CYCLE/LI 

I 
2 
J 
4 
5 

• T 
I 

" 10 

EIHAUST 
GAS 

PRESSURE 
PSU 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

llAU ENI 
Ht. 

LlllK 
LS fUEl 

26J • .S 
70.50 
ll.92 
10.11 
14. 11 
36.68 
15.10 
14.52 
14.1B 

112.92 

MUSUIEO 
FUEL FLO~ 

Lll/111 

11.60 
110.uo 

10.'10 
51.00 
14.10 

FUEL 

ENGINE MUSUIED 
IPM FUEL PLOll 

LI/ .. 

-o.o 10.50 
-o.o n.ao 
-o.o JI .60 
-o.o 29.90 
-o.o Jl.60 
-o.o 110.eo 
-o.o 10.90 
-o.o JO.JO 
-o.o 51.oo 
-o.o 14.10 

co co THC 
llJRYI 2 IDIYI 

PERCENI v IDUI PPllV 
PERCENT 

4.10 1.00 34824.00 
7.40 1.90 10511.00 
s.eo 10.40 250.00 
4.60 11. 50 1519.00 
4.50 u.so 2061.00 
5.10 10. 10 5310.00 
s.80 10.20 2115.00 
1.10 'I.BO 2224.00 
B.50 9.10 2211.00 
e.9o 1.40 28640.00 

lllSS ENI MlSS Ell I MASS ENI 
N02 CDZ NO 

L8/ll LB/ll U/11 
LS FUEL LB FUEL LS FUEL 

o.o 1453.•4 1.69 
o.o l6Z1.56 1.01 
o.o 2006.22 5.02 
o.o 2246.12 3.59 
o.o 2252.41 4.01 
o.o 2005. 34 10.56 
o.o 1991.18 1.63 
o.o 1755. 21 3.60 
o.o 1620.26 3.18 
o.o 1225.11 0.)6 

UD CYCLE 

FUEL co to 
usEo ll/ll LB/ll 
LBS. L& FUEL HOUIS 

J.S2 Bbl .21 15151.42 
o.ss 6"'·19 nn2.oo 
6.11 122.11 51412.95 
5.10 '63.21 49123.95 
0.94 911.22 13221.94 

16.lll 

MIHUl!O CALCULATED 
Ill· PLDll ,,. 

LI/Ml 

102.00 O.OTIOI 
IH.00 o. 01006 
401.0D o.onn 
l••.OO O.OH01 
420.00 0.01112 

1405.00 0.01145 
1on.oo 0.0100 
na.oo 0.0110 

"'' .oo 0.01219 
IH.00 o. 08~0] 

NO' ND NO 
IDIYI 2 • 
PPMV IDRYI IDMYI 

PPMY PPMV 

11.00 -o.oo -o.oo 
53.oo -o.oo -o.oo 

24•.oo -o.oo -o.oo 
116.00 -o.oo -o.oo 
I'll.DO -o.oo -o.oo 
539.00 -o.oo -o.oo 
313.00 -o.oo -o.oo 
192.00 -o.oo -o.oo 
I Tl .oo -o.oo -o.oo 
21.00 -o.oo -o.oo 

MAU ENI MASS ENI MlSS ENI 
NOi CD Ht 

U/lk LI/HR L8/Hll 
L8 FUEL 

1.69 6662.55 2768.37 
1.01 15158.42 1240.11 
5.02 22502.01 566.)8 
l.59 11091.24 3ZJ.3' 
4.01 11126.48 464.'18 

10.56 75312.00 4064.66 
1.63 51412.95 1221.1'1 
3.60 61105.10 1020.14 
3.18 49123.95 154.00 
0.)6 13228.94 24J8. I 1 

EMISSIONS 

co HC Ht 
Ell ISS ION LB/II l8/ll 

L&S. LS FUEL HOUIS 

J.OJZ 10.so IZ40.ea 
0.111 )6.'8 40•4.1>6 
4.UJ 15.10 1221.19 
4.tu 14.18 154.00 
o .... 112.92 201.11 

14.060 

0.935 

&LOEHYOES SMOIE PHTICUUTES 
IDRYI 

60.00 -o.oo -o.oo 
29.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

6.oo -o.oo -o.oo 
4.00 -o.oo -o.oo 

10.00 -o.oo -o.oo 
44.00 -~.oo -o.oo 

NlSS Elll MASS ENI ~ASS ENI MASS ENI 
N02 coz NO NOi 

UIHI LI/HR L8/l<R LI/HR 

o.o 152H.l1 11.11 11.11 
o.o 21645. o• 11.n 11.n 
o.o •n9•.5o 158.U 1n.i.1 
o.o 61159.06 101.45 101.0 
o.o 71178.06 121. 41 IZT.47 
o.o 2221'11. ll 1110.oa 1110.01 
o.o 161571. T5 611.61 611.61 
o.o 12JH5. 38 2s2. n H2.n 
o.o 9z.n.oo 162.)] 162. 31 
o.o 11282.44 5.13 5.13 

Ht NO NO NO 
EMISSION L8/ll Lft/ lk EMISSION 

LSS. LS FUEL HDllllS LBS. 

0.241 1.01 11.83 0.0011> 
0.020 10.56 1110.01 0.00'9 
0.101 1.6J 611.61 o.o5u 
o.on J.11 162.)] o. 0162 
0.10 0.16 \. IJ 0.0001 

0.609 0.0113 

O.OJ6 0.0046 
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DATE: 8111111 

TEST DAGANILATION: SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE OATA ·~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••• 

CAL ID NUMBEAl 182 ENGINE TYPE AND Monn I IC>-470-vO SEA UL NUMBER• 

MATED HORSEPOWER: 260. 

ENGINE TOTAL TIME: IBS. HRS 

FUEL: AV GAS IOD/130 FUEL Hit RATIDI 

OPERATIONAL DATA •••••••••••••••••••••••••••••************************'''''************'*****'************************** 
INLET AIR TEMPERATURE, DEGRHS F: START 90.00 FllHSH 90.00 

ATMOSPHERIC PRESSURE: START 10.05 FINISH 10.04 

INLET AIR HUMIDITY, GAN H20/LB AIR: 0.02 

RELATIVE HUMIDITY: 55.00 PERCENT 

SAMPLE LINEI TEMPERATURE, DEGREES t: -O.OO, FLOW RATE, LITERS/MIN: 7.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUMBER OF TESTS: 10 

COMMENTS: 

CARR. TEST ENGINE MEASURED MEASURED CAL CUL A TED 
HEA TEA MODE RPM FUEL FLOW AIR FLOW Fl A 

LB/HR LB/HR 

I OLE-LOW I -o.o 10.50 96.00 o. 0691T 
IDLE/TUI 2 -o.D 15.80 115.00 0.08185 
RUN UP 1 -o.o H.40 384.00 0.08142 
RUN UP-LEAN 4 -o.o 26.40 121. 00 0.064~0 
AUN UP-RICH 5 -o.o 11.60 383.00 o. 01811 
TAKE-OFF 6 -o.o 98.40 124.10 0.01846 
CLIM~ 1 -o.o 77.40 967.00 o. 01151 
OF SCENT 8 -o.o 61.JO 756.00 0.07980 
APPROACH 9 -o.o 51.00 592 .oo 0.08055 
TAXI 10 -o.o 15.BO 146.00 0.08701 

TEST EXHAUST EXHAUST CD co THC NO ND ND ALOEHYDES SMOKE PARTICULATES 
MOOE GAS GAS IORYI 2 I D~YI I ORY I 2 x IDRYI 

TEMP PRESSURE PERCFNT v IDRYI PP~V PPMV IOAYI IDAYI 
OE GA EE S F PS IA PERCENT PPMV PPMV 

I 482.00 -o.oo 1.50 6.90 46144.00 185.00 -o.oo -o.oo 40.00 -o.oo -o.oo 
2 162 .oo -o.oo 7.6D a.en 13158.00 36.00 -o.oo -o.oo 29.00 -o.oo -o.oo 
1 1099.00 -o.oo 8.10 8.50 4129.00 68.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• 1121.00 -o.oo 6.90 6.10 llH.00 n.oo -o.oo -D.DD -o.oo -0.JO -o.oo 
5 1141.00 -o.oo 1.20 9.50 nn.oo 68.00 -o.oo -o.oo -o.oo -o.~c -o.oo 
6 1412.00 -o.oo 6.00 10.60 5U8.00 471.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
r 1415.00 -n.oo 6.40 10.10 2294,00 261.00 -o.oo -o.oo a.oo -o.oo -o.oo 
B I ])4.00 -o.oo 7.80 9.30 2294.UO 200.00 -o.oo -o.oo 5.00 -o.oo -o.oo 
9 1256.00 -o.oo 8.50 B. 10 7.402.00 141>.00 -o.oo -o.on 3.00 -o.oo -o.oo 

M 471.00 -o.oo 8.40 6. BO 14811.00 19.00 -o.oo -o.oo 45.00 -o.oo -o.oo 

TES I MASS EHi HASS EMl HASS FHI HASS EMl HA5S EHi HASS EHi HASS EMl HASS EMI HASS E~l HASS E~I HASS EHi MASS EMI 
MOE co HC N02 C02 NO NDX CD HC NU2 C02 NO NDX 

LB/ IK LBllK LOllK LBllK L811K LB/IK LB/HR LB/HR LB/HR LB/HR LB/HA LB/HA 
L~ FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I .1t10.q41; 155. 59 ~.o 1458.75 4.09 4.0q 4944.82 ]lll.14 o.o 15116. 88 42.91 42.91 
2 8b5.b9 81.14 o.o 1514.97 O.b1 O.h 1 13bH.97 1 J7b.88 o.o 24884 .49 10.64 10.1>4 
l 997. 91 21.12 o.o 1511.89 1. 28 1.2B HHC.09 <05. 96 o. 0 51165.14 42. F9 41.19 
4 1000.11 28.00 o.o 1525. 94 1.14 1.14 26404.37 r J9. 25 o.o 40284.68 45. 88 45. 88 
5 851. 1b 22.91 o.o 1769. 96 1.12 1.32 2b97B.b5 723.85 o.o 55930.b5 41.85 41.85 

706. 88 36.96 o.o 1962.17 9.15 9.15 69556. 75 1617.10 o.o 19101'. 75 900.68 900.bB 
7•3.13 15.68 o.o 1911. 7.4 5.16 5.16 59112.73 12I1.50 o.o 14941'.6? 39'1.00 399.00 
909. 31 15. 12 o.o 1701.49 3.81 1.B1 57559.41 969. 53 o. () 107B30.81 242.42 247..42 

9 984.62 15.94 o.o 1583.4b 2.78 2. 78 50215.70 812. 72 o.n 80756. 51> 141.68 141.68 
10 ~ne .40 215.bl o.o 11S5.44 o. 34 0.34 1os2. 78 1406.5B o.o 18255.92 5.11 5.11 

LTD CYCLE EH I SS IONS 

TEST TIME IN MfASUAf.0 FUEL co en co H~ HC HC NO NO r;O 
MODE MOOE FU~l FLOW useo LOI IK LH/ lK F•ISSION LB/ IK LB/lK E"ISSIO~ LBll K LR/IK E•ISSION .. ~. LB/HR LBS. l d FUEL HOURS LBS. LA FUEL llDUAS LBS. LB FUEL HOU AS LdS. 

12 .oo 15.BO J.lb 865.M 11617.97 2. no 87.14 1376.88 0.275 0.67 lO.blt 0.0021 
b 0.10 98.40 0.49 706.88 b955b. 75 O.J40 16.96 3637.10 0.018 '1.15 900.68 0.0045 
1 5.00 H .40 b. 42 761.11 59112. 11 4.906 15.bB 1211.50 0.101 5.1 b l'l'l.00 0.0311 
q 6.00 51.0D 5.10 984. 62 50215.70 5.022 15. 94 812.12 0.081 2.1B l•l .l>B 0.0142 

10 4.00 15. 80 I .Ob 908.40 14152. 78 0.9h2 215.bl 1406. 58 o.22e o. 34 5.31 0.0004 

TOTAL FDA CYCLE lb.BS 11.971 0.104 0.0541 

TOTAL FOR CYCLE/LB FUEL 0.861 O.D41 0.0011 
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9965 

DAHi 8111/ll 

TEST DRGANIUTION1 SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA ••••••••••••••••••••••••••••••111111t111•111~11111111e111e11111111e .. 1e1111111111e111111111e1e1e111111ie1111 

CAL ID NUNBERI 383 ENGINE TYPE AND llODELI 10-470-VO SER UL NU119ERI 49055¥08 

RATED HORSEPDllER 1 Z60. 

ENGi NE TOUL Tiii! 1 IU. HRS 

FUEL I AV GAS 100/ UO FU!L Hit AATIO• 1. 840 

OPERATIONAL DATA 1111111111111ee1111e111ee111e1111111111e1111e111e111e1e11111e111e1e111111111e111e .. 11111e111e1e11111111 

INLET AIR TEllPERATURE, DEGREES Fa START 

AlllOSPHERIC PRESSURE• START 

71.50 FINISH 78.00 

30.04 30.04 FINISH 

INLET AIR HUlllOITY, GRN H2DILB AIR• 0.04 

RELATIVE HUlllDITY• 168. 00 PERCENT 

SAllPLE LINEI TEllPERATUlEt CEGREES Ct -o.oo, FLOll RATE, LITERS/MINI 1.00 

SAllPLE LINE TRANSPORT TlllEt SEC• 1.60 

N.1118ER OF TESTS• 10 

CONllENTS1 

CARB. TEST ENGINE NEASUAEO MEASUREO CALCULATED 
HEATER llDOE RPll FUEL FLOW AIR· FLOW FIA 

L8/HR LB/HR 

IDLE-LOii I -o.o 12.JO 141.00 0.04616 
IDLE/TAU 2 -o.o 15.80 211.00 0.06840 
RUN UP 3 -o.o ll.40 397.00 O.C192B 
RUN UP-LEAN 4 -o.o 26.40 330.00 0.01603 
RUN UP-RICH 5 -o.o 28.10 329.00 0.01619 
JAKE-OFF 6 -o.o 102.00 1282.00 0.07902 
tllNB 1 -o.o 12.10 888.00 n.01e23 
DESCENT 8 -o.o 61.30 749.00 0.07996 
APPROACH 9 -o.o 49.20 519.00 0.08051 
TUI 10 -o.o 15.80 198.00 o. 01049 

TEST EXHAUST E KHA UST co CD THC NO NO NO 
NODE GAS GAS IORYI 2 IORYI IDRYI 2 I 

IENP PRESSURE PERCE NI v IOAYI PPNV PPllV IDAYI IOAYI 
DeGREES F PSU PERCENT PPNV PPNV 

I -o.oo -o.oo I.JO 6.70 19332.00 21.00 -o.oo -o.oo 
2 -o.oo -o.oo 1.50 11.10 3974. 00 63.00 -o.oo -o.oo 
3 -o.oo -o.oo 1.80 ... 10 1001.00 114.00 -o.oo -o.oo 
4 -o.oo -o.oo 6.20 10.10 2192. 00 96.00 -o.oo -o.oo 
5 -o.oo -o.oo 6.50 10.00 2363.00 90.00 -o.oo -o.oo 
6 1569.00 -o.oo 6.10 10.60 5692.00 497 .00 -n.oo -o.oo 
1 1424.00 -o.oo 6.80 10.00 2470.00 215.00 -o.oo -o.oo 
e 1368.00 -o.oo e.oo 9.10 2470.00 167.00 -o.oo -o.oo 
9 IJ00.00 -o.oo e.20 9.00 2578.00 160.00 -o.oo -o.oo 

10 T6l.OO -o.oo 1.80 10.50 11116.00 50.00 -o.oo -o.oo 

TESI HASS Ell I NASS EN I MASS ENI NASS Elll HASS EMI MASS EMI MASS EMI HASS Elll 
MODE co Ht N02 C02 NO NOi CD Ht 

LB/lK LBllK LBllK LBllK LBllK LBllK LB/HR LB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL 

I 264.40 22 5.18 o.o 2141.04 0.90 0.90 J252 .oe 2769.74 
2 411.4T 30.66 o.o 2349.15 1. 39 1.39 7449.22 484.41 
l 916.12 20.21 ~.o 1679.)J 2.20 2.20 30598.25 615.59 
4 755. 49 19.49 o.o 1933•14 l.92 1.92 19944.98 514.40 
5 T84.61 16.H o.o 1896.62 I. TB I. TB 2204 7. 62 459.05 
6 113. 61 JB.14 o.o 1948.38 9.55 9.55 72781.94 3889.91 
1 BO~. BT 16.76 o.o 1862.05 4.19 4.19 58102.92 1208. 7l 
e 911.68 16.41 o.o 1665.16 3.19 3.1'> 58915.40 1042.85 
9 948.9 I 17.09 o.o 1636.41 J.04 3.04 46686.49 840.63 

10 498. LZ Bl.45 o.o 2162.63 1.oe 1.oe 7870. 36 1318.57 

LTD CYCLE EMISSIONS 

TEST TIME IN MEASURED FUEL co co co Ht Ht 
MODE MODE FUEL flON USED LBllK LBllK ENI SS ION LallK L811~ 

MIN. LB/HR LBS. LB FUEL HOURS LBS. Lh FUEL HOURS 

2 12.00 15.BO 1.16 411.'7 1449.22 1.490 30.66 484.41 
6 0.30 102.00 o. 51 71l.61 72T87.94 0.364 39.14 18B9.91 
1 5.00 12.10 5.98 805. 87 58102.92 4.823 16. T6 12oe.n 

" 6.00 ·49.20 4.92 948.91 46686.49 4.669 I T.09 840.61 
10 4.00 15. 80 1.06 498.12 T870.36 0.52T Bl.45 1:ue.57 

TOTAL FOR CYCLE 15.6H 11.e12 

IOTAL FOR CYCLE/LB FUEL 0.159 

ALDEHYDE$ SllOKE PARTICULATES 
IDRYI 

n.oo -o.oo -o.oo 
15.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
13.oo -o.oo -o.oo 
21.00 -o.oo -o.oo 
19.00 -o.oo -o.oo 
15.00 -o.oo -o.oo 

MASS EM I MASS EMI MASS EMI MASS ENI 
N02 C02 NO NOi 

LB/HR LB/HR LB/HR LB/HR 

o.o 26JH.82 11.09 11.09 
o.o 31119.69 22.02 22.02 
o.o 56089. 52 U.46 TJ.46 
o.o 51050.69 50. Tl so. n 
o.o 5)295.0l 50.14 50.14 
o.o l'>87H. T5 974.11 ~T4.ll 

o.o ll4254.00 301.15 lOl .15 
o.o 105404.15 202.22 202.22 
o.o 80511.,0 14'>.63 149.61 
o.o 34169.49 11. 01 11.01 

Ht NO NO NO 
EMISSION L8/IK LB/IK EMISSION 

LBS. LB FUEL HOURS LBS. 

0.097 1.)9 ll.02 0.0044 
0.019 9.55 974.11 o.OD49 
0.100 4.19 101. T5 0.0250 
0.084 1.04 14'>.63 0.0150 
o.oee 1.oe 11.01 0.0011 

0.18CI 0.0504 

0.025 0.0032 
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DATE: 1/16171 

fESr ORGANIZATION: SCOH/GEN AVIAflON 

ENGINE SUPPLIER: LYCOMING 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••***************'*********************** 
CAL 10 NUMBER: 163 ENGINE TYPE AND MODEL: C>-410-R 203H1-10RA 

RAfEO HORSEPOWER: 230. 

ENGINE TOTAL TIHE: 181. HRS 

FUEL: AV GAS 80/ 81 FUEL H/C RATIO: 1. 840 

OPERATIONAL OAT A ******************************************************************************************************* 
INLET AIR TEMPERATURE, DEGREES Fl START 

ATMOSPHERIC PRESSURE: START 

89.50 FINISH 89.00 

29.09 FINISH 29.09 

INLET AIR HUMIDITY, GAN H20/L8 AIR: 0.01 

RELATIVE HUHIOITY: 41.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES C: -0.00, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUMBER OF TES TS: 11 

COMMENTS: 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER HOOE RPM FUEL FLOW AIR FLOW F/A 

LA/HR LB/HA 

IDLE-LOW -o.o 10.60 115.00 o. 01180 
IDLE/TAXI -o.o 15.00 181 .oo o. 01260 
AUN UP -o.o 35. 5~ 410.00 0.01132 
AUN UP-LEAN 4 -o.o 35.50 463 .oo o. 07135 
RUN UP-A ICH 5 -o.o 35.50 461.00 0.07131 
TAKE-OFF 6 -o.o 108. 80 1253.00 0.08003 
CLIMR 1 -o.o 101.00 1330.00 0.07116 
DESCENT 8 -o.o 51.40 151.00 o. 01180 
DfSCFNT ON 8 -o.o 49.60 508.00 0.08559 
APPROACH 9 -o.o 44.80 571.00 0.01346 
TAXI 10 -o.o 12.40 153.00 o. 01402 

TEST EXHAUST EXHAUST co co THC NO NO NO 
MOUE GAS GAS IORYI 2 IORYI I DAVI 2 x 

TEMP PRESSURE PERCENT CORVI PPHV PPMV I DAVI I DAVI 
DEGREES PSIA PE RC ENT PPMV PPHV 

I -o.oo -o.oo ~. 30 7 .40 I 0493. 00 16.00 -o.oo -o.oo 
2 -o.oo -o.oo 6.80 8.10 2294.00 48.00 -o.oo -o.oo 
3 -o.oo -o.oo 4.10 10. 80 1089.00 169.00 -o.oo -o.oo 
4 -o.oo -o.oo 5.10 10.40 860.00 99.00 -o.oo -o.oo 
5 -o.oo -o.oo 4.90 10.60 917. 00 B2.00 -o.oo -o.oo 

-o.oo -o.oo d.80 8. 10 1950.00 19C.OO -o.oo -o.oo 
7 -o.oo -o.oo 4.90 10. 70 975.00 199.00 -o.oo -o.oo 
8 -o.oo -o.oo 5.00 10.60 915.00 169.00 -o.oo -o.oo 
B -o.oo -o.oo 11.60 6.40 3211.00 21.00 -c.oo -o.oo 
9 -o.oo -o.oo 5.90 10.00 1141.00 IH.00 -o.oo -o.oo 

10 -o.oo -o.oo 6. 50 9.40 1892.00 12.00 -o.oo -o.oo 

res r MASS EMI MASS EHi MASS FMI HASS EHi HASS EHi HASS EHi MASS EHi HASS EHi 
MOOF cu HC N02 C02 NO NOX co HC 

LA/ IK L 8/1 K Lij/ IK LB/ lK LR/IK LB/I K LB/HR LB/HR 
LR FUEL LB FUEL LR FUEL L 8 FUEL L 8 FUEL LB FUEL 

l 1001.11 72.49 o.o 1402.41 o. 32 o. 32 10611.80 76 8. 34 
l 873.31 16.87 n.o 1155.69 1.01 1.01 13100.56 253.12 
3 60B. 31 R.07 o.o 2196. 30 3.59 3.59 21595.12 l86.51 
4 bbl .05 6.38 o.o 2118.06 2.11 2. 11 23467.44 226.64 
5 634. 90 6.BO o.n 2158.0I 1. 15 1. 75 22530. 8B 241. 51 
6 1021. 93 13.05 o.o 1523.34 3. 45 3.45 lllS3A.81 1419. 35 
1 610 .62 1.19 n.o 2163.68 4.21 4.21 63692.52 725.84 

643.49 1.19 n.o 2143.46 3.57 3. 5 7 36936.26 412.51 

" 1219.11 20.28 o.o 1108. 84 o. 3B o. 38 6344J.8B 1005.81 
9 744. 2 8 8.29 o.o 19•2.08 2.51 2.57 33341.63 311. 25 

1n Bl6. l 1 13.61 o.o IB54.53 0.66 0.66 10120.51 168.12 

LTO r.vcLE fHISSIU,_.S 

IE ST TI ME IN M~ASURED FUEL co co en HC HC 
"100F. MOOE FUEL FLOW usrn LB/IK LR/ lK fM I SS I ON LR/ IK LB/lK 

Ml N. LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS 

12.00 15.00 3.00 B73.31 13100.56 2.620 16,Al 253.12 
0.10 108.BO 0.54 1027.93 111838.dl 0.559 13.05 1419.35 
5.00 101.00 R. 3tt 6)0.61 6lb92.'i2 5.286 7.19 125. 84 

q 6.00 44.80 •• 48 744.28 33343.61 3.334 8.29 311.25 
10 4.00 12.40 0.83 Bl6.17 10120.51 0.618 11. 61 168.12 

IOTAL FOR CYCLE 11.238 12.478 

TOTAL FOR CYCLE/L8 FUEL 0. 72' 

ALOEHYOES SMOKE P~ATICULATES 
C DAVI 

29.00 -o.oo -o.oo 
12.00 -o.oo -o.oo 
-o.oo -o.oo -c.cc 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o. 00 -o.oo -o.oo 

5.oo -o.oo -o.oo 
3.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 
2.00 -o.oo -o.oo 
2.00 -o.oo -o.oo 

HASS fHI HASS EHi HASS EHi HASS EHi 
N02 C02 NO NOX 

LB/HR LB/HR LB/HR LA/HR 

o.o 14865.55 3. 36 3. 36 
o. 0 26335. 29 15.19 l~.19 

o.o 11968.6] 121. 55 127.55 
o.o 75191.19 14. 83 74.81 
o.o 76609.13 61.95 61.95 
o.o 165139. 56 315. 75 375.15 
o.o 218531.81 424.88 424.88 
o.o 123014.56 l05.06 205.06 
o.o 5499B.41 18. 87 IB.8 7 
o.o 88191.19 115. 11 115.11 
o.o 22996.14 6.1 B B. IB 

HC NO NO NO 
EMISSION LB/ lK LB/ lK EMISSION 

LAS. LB FUEL HCUWS LBS. 

0.051 1.01 15.19 o. 00)0 
0.001 l.45 315 .15 0.0019 
0.060 4.21 "2".88 o. 0353 
0.011 2.s1 115.11 0.0115 
0.011 O.n6 8. I B 0.0005 

0.166 o. 0522 

0.010 0.0030 
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DATE• 8111111 

TEST DRGINIZITIONI SCOTT/GEN AVIATION 

ENGINE SUPPllER1 TElEDYNE-CONTINENTll 

ENGINE DATA •••••••••••* .. **'*'**'''*'*'***********'****** .. *********************'**********''' .. **************** .. ***** 
CAl ID NUllS!RI J90 

ENGINE TOTAL TlllU 

FUfll IV GU 100/UO 

ENGINE TYPE AND MODELI 0-470-R SER Ill NUllSER I 

RITED HORSEPOllER1 2JO. 

H. MllS 

FUfl MIC UTIDI I.MO 

O'EIATIONAL OAT& *"*'""************ .. ***"***** ...... ,,,,,,,,,,,,,,,,,,,,,,, .. ,, .. ,,,,~,,,,,,,, .. ,, ... , .... ,,,,,.,,, 
INlET AIR TEllPEIATUlf 1 DIGUES Fl START n.oo flNUH 74.50 

UllDSPHERIC PRES5UIEI START J0.12 FINISH JO.U 

INLET UR HUlllDITY 1 Giii H20/lS .... 0.01 

R!UTIYf HUlllOJn1 47.00 PERCENT 

SlllPLE L111E1 TlllPHATIAE, DEGaEES C1 -o.oo, FlDll UTE, UTIU/lllN• 1.00 

SlllPLE LIN! TUllSPlllT TlllE, SECI 1.60 

llUllSU OF TESTS• II 

COllllENTS1 

CHS. TEST ENGINE llEASURED llUSUUD CALCUUTED 
HUTER llODE RPll FUEL FlOll AIR HOii f/A 

LS/Hl LS/HR 

IDLE-LOii I -a.o 14.10 qo.oa o.aq221 
IDLE/TUI 2 -o.o ... 10 16S.OO o.osen 
RUN UP ) -o.o J0.90 JH.00 0.01375 
RUN UP-LEAN 4 -o.o JO.OD 40J.OO 0.0710 I 
RUN UP-RICH 'l -o.o JO.OD J9J .oo 0.01212 
TUE-OFF 6 -o.o 97. 70 1131.00 0.09409 
CLlllB , -o.o Tl.JO 9JJ.OO 0.01525 
DESCENT ~ -o.o 62.JO 802.00 O.OH91 
DESCENT ~ -o.o 66.30 696.DO 0.01864 
APPROACH 'I -o.o 42.00 511.00 O.Ol68l 
TUI 10 -o.o 15.80 156.00 0.09050 

TEST EXHAUST EXHAUST co co THC NO NO NO ILDEHYDES SMOKE PARTICULATES 
llODE GI$ GI$ IDRYI 2 IORYI IDlYI 2 x CORVI 

TEllP PRESSURE PERCENT y IDRYI PPllV PPllY IDRYI IDRYI 
DEGREES F PSI& PERCENT Y PPllY PPMY 

I 628.00 -o.oo B.40 J.90 12414.00 J.00 -o.oo -o.oo 36.00 -o.oo -o.oo 
2 910.00 -o.oo 10.30 1.20 14971.00 8.oo -o.oo -o.oo 21.00 -o.oo -o.oo 
) 1256.00 -o.oo 6.00 9.90 16B2. 00 16 T. 00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 1390.00 -o.oo 4.10 11.40 B6B.00 100.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1356.00 -o.oo 4.50 11.zo 111q.oo 95.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1536.00 -o.oo 9.00 9.00 22TB.OO 31.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1558.00 -o.oo 4.90 11.50 1191.00 114.00 -o.oo -o.oo 8. 00 -o.oo -o.oo 
B 1511.00 -o.oo 5.50 10.90 124.80 99.00 -o.oo -o.oo 8.oo -o.oo -o.oo 
B 1121.00 -o.oo 11.10 1.10 2112.00 17.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
9 1121.00 -o.oo 6. 80 9.80 1356.00 266.00 -o.oo -o.oo 1.00 -o.oo -o.oo 

10 964.00 -o.oo 10.90 1.00 15296. 00 6.oo -o.oo -o.oo 11.00 -o.oo -o.oo 

TEST MASS Elll MASS Elll MISS Elll MASS Ell I 111$S Elll MASS Elll MASS Elll llASS EMI MASS EMI NASS EMI MASS EMI ll&SS EMI 
MODE co HC NOZ C02 ND NOi co Ht NDZ CD2 NO NOi 

LB/IK L8/lK LB/ IK L811K LB/IK LB/ IK LB/HR LB/HR LB/lft LB/HR LB/HR L8/HR 
LB FUEL L8 FUEL LB FUEL L8 FUEL LB FUEL LB FUEL 

I 861.41 421. 76 o.o 6)]. 50 0.05 0.05 12244.59 6045.51 o.o 8932.40 0.12 0.12 
2 1095.H 91.11 o.o 1203~05 0.14 0.14 18292.JO 1522. 74 o.o 20091.00 2.JJ 2.JJ 
J 754.17 1 z.11 o.o 1955.H 3.45 3.45 23110.10 Jl4.25 o.o 60411.95 106.51 I 06. 5 7 
4 511.41 6.44 o.o 2321.60 2.11 z.11 15942.26 191. 30 o.o 69648.06 6].Bl 61.81 
5 514.11 1.n o.o 2248.12 1.99 1.99 17246. JO 250.01 o.o 61443.SO 59.80 59.BO 
6 99T.49 14.46 o.o 1561.29 0.69 0.6q 91455.06 1412. 74 o.o 151121.69 61.59 67.59 
1 599. 25 1.16 o.o 2209.71 2.29 2.29 42726.32 595.TB o.o 151556.25 161.28 163.28 
8 671.00 o.u o.o 2101.11 I.BO 1. 80 42177.25 54.81 o.o 131314.94 112.11 112.11 
B 1241.17 14.11 o.o 1184.10 0.30 o. 30 82135.94 q39.99 o.o 78505.50 19. 65 19. 65 
9 820.16 9.JJ o.o 1858.11 5. 2T 5.ZT 34416. IJ 193.14 o.o 78068.19 221. 52 221. 52 

10 11n.n 91.09 o.o 1141.60 0.10 0.10 11906.95 1419.19 o.o 18068.88 1.62 1.62 

LTD CYCLE EMISSIONS 

TEST TlllE IN llElSURED FUEL co co co Ht HC Ht NO NO ND 
MODE MODE FUEL FLOll USED LB/IK LBllK EMISSION LBllK LBllK ElllSSION LB/IK LB/IK EMISSION 

MIN. LS/HR LBS. LS FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS Les. 

12.00 16.70 l. 34 1095.15 11292.30 3.658 91.18 1522.14 0.)05 0.14 2.33 0.0005 
6 0.10 91.10 0.49 991.49 91455.06 0.481 14.46 1412. 74 0.001 0.6q 6J.5q 0.0001 
1 5.00 71.30 5.92 599.25 42126.32 3.546 8.16 595. TB o.049 2.29 16l .2B 0.0116 
9 6.00 42.00 4.20 BZ0.16 14'116.13 3.448 9.17 393. 74 0.019 5.27 221. 52 o. 0222 

10 4.00 15.BO 1.06 1131.15 IT906.q5 . 1. 200 91.09 143q.19 0.096 0.10 1.62 0.0001 

TOTAL FOR CYCLE 15.005 12.319 o.4q1 0.0166 

TOTAL FOR CYCLE/LB FUEL 0.122 0.033 o. 0024 
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DATE: 811 7171 

TEST ORGAN I UTION I SCOTT/GEN AVIATION 

ENGi NE SUPPLIER: TEL EOYNE-CONTINENUL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••********'*****************'*******************************'************ 
CAL ID NUMBER: 166 ENGINE TYPE AND MODEL• TSI0-520-E SER Ill NUllBERI 206193-9-E 

RATED HORSEPOWER: 300, 

ENGINE TOTAL TIME• 214. HRS 

FUEL: AV GAS 100/llO FUEL H/C RATIO• 1.840 

OPERATIONAL DATA ******************************************************************************************************* 
INLET Al R TEMPERUURE, DeGREES F: START 91.00 FINISH B9.50 

ATMOSPHERIC PRESSURE• START 10.20 FINISH 10.20 

INLET AIR HUMIDITY, GHN H20/LB AIR• 0.02 

RELATIVE HUMIDITY: H.CO PERCENT 

SAMPLE LINE: TEMPERATURE, DECREES c: -o.oo, FLOW RATE, l ITERS/MIN• 1.00 

SAMPLE LINE TRANSPORT T IPlllE, sec: 1. 60 

I NUMBER OF TES TS: 10 

I COMMENTS: 

CARB. TEST ENGINE MEASUPED MEASURED CALCULATED 
HEATER HOOE RPM FUEL FLOW AIR FLOW F/ A 

LB/HR LB/HR 

I OLE-LOW I -o.o 96.10 1044 .oo o.08043 
IDLE/TAXI 2 -o.o 35;20 466.00 0.01612 
AUN UP ) -o.o 49.20 635.00 0.07881 
RUN UP-LEAN 4 -o.o 41.90 585.00 0.01194 
AUN UP-A ICH 5 -o.o H.60 324.00 0.07888 
TAKE-OFF 6 -o.o 105.50 1504.00 o.OH9l 
Cll•8 T -o.o 84.40 1142.00 o.0115e 
DESCENT 8 -o.o 11.40 997.00 0.08081 
AP PRO AC I' 9 -o.o 58.00 697 .oo Q,OROOT 
TAll 10 -o.o 40.40 483.00 0.08212 

TEST [XHAUST EXHAUSI co CD THC NO NO ND ALOEHYOES SMOKE PARTICULATES 
MOnE GAS GAS I ORYI 2 IORYI I ORY I z x IORYI 

TEMP PRESSURE PERCENT v IORYI pp~y PPHY I DRYI IORYI 
DECREES PS I A PERCENI y PPMV PPHV 

I 504. 00 -o.oo 4.60 9.80 31258. 00 17.00 -c.oo -o.oo 40.00 -o.oo -o.oo 
2 594. 00 -o.oo 4.40 12.00 4821.00 44.00 -o.oo -o.oo 27.00 -o.oo -o.oo 

9973 
) 642. 00 -o.oo 5.TO 11.60 21.46 246.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 908.00 -o.oo 4.70 12.10 1100.00 150.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 964.00 -o.oo 5 .10 12.10 1588.00 160.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
b 1278.00 -o.oo 2.20 14.10 1310.00 1904.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1312.00 -o.oo 4.20 12.80 131o.00 812.00 -o.oo -o.oo 20.00 -o.oo -o.oo 
~ 1244.00 -o.oo 5w90 II.TO 1'TT.OO 261.00 -c.oo -o.oo 9.00 -o.oo -o.oo 
q 1110.00 -o.oo T. 10 9.50 2034.00 155.00 -o.oo -o.oo 29.00 -o.oo -o.oo 

10 d86.00 -o.oo T .bO 9.50 7496.00 4e.oo -c.oo -o.oo ... oo -o.oo -o.oo 

TFS T ~ASS EHi MASS EMI HASS EHi HASS EMI HASS EHi HASS r•I HASS EHi HASS EHi MASS EHi HASS ~"I HASS EMI •ASS EMI 
HOOE co Ht N02 C02 NO NOX to HC N02 tO?. NO NOX 

LB/ IK L 8/ IK UtllK L8/IK L8/IK LB/ I K LBIJofR LBIH• LB/HR LB/HR LB/HR LBIH• 
LA FUEl LB FUEL LB FUEL l B FUEL LR FUEL LB FUEL 

SJO. 25 206.lb o.o l111t.qb 0.32 o. 32 51275.28 19•55.23 o.o 171638. J8 31.13 31.1 l 
526. 54 )).04 o.o 2256. 29 0.86 O,Bb 185H.05 1163.0b o.o 79421.lA J0.44 30.44 
bb~. 54 0.14 o.o 2128.13 •• 12 •.11 32744.Tl T .06 o.o 10410). 94 232.13 212. ll 
553.01 1 l.4o o.o 2213.92 2.90 2.90 24711>.91 502.91 o.o 99825. 00 121. 26 127. 26 
593. 54 I 0,58 o.o 2212.bl 3.06 ),06 14601.15 260.38 o. 0 54430.28 75.2' 75.24 
270.50 9. 22 o.o 2123.93 38.45 38.•5 28531.27 973.21 o.o 287314.00 40'56. 71ii •05b. T4 
495. 30 8.85 o.o 2311. T4 15. Tl 15. 7l 41803.2d 7•6. 75 o.o 2001 H.as 132 T. 51 1321.51 
611.60 9,6] o.o 2092. 59 4.88 •.88 51981.91 745. 29 o.o 161966.31 311. Tl 377.71 

9 893. 84 13. 52 o.o 1132.Tl 2.96 2.96 51842.56 784. 32 o.o 100498.06 I Tl.41 171.41 
10 Sb0.18 48.59 o.o lbd9.•I 0.89 0.89 34751.08 1963.04 o.o 68252.IJ lb.O~ lb. 05 

l TO CYCLE E•ISSICNS 

ff SJ I IHE IN HEASUREO FUEL co co en HC HC HC NO NO NO 

I HOOF. HOOF. FUEL FLOW usrn LS/ IK LB/ IK fHISSION l811K L8/1K EMISSION LB/ IK LSI I• EMISSION 
HIN. LRIH• L~S. LB FUEL HOURS LBS. LB FUEL HOU•S LBS. LB FUEL HOURS LBS. 

I 12.00 15. 20 1. o .. 5l6.54 IBSH.05 ;. 101 )).04 I lbl. Ob 0.2H c. 8b )0 .«tit 0.0061 
0.10 105.50 o.53 270.50 2A53T.2T O. l't3 q.zz q11.11 0.005 38.4'; .ftO'ib. 74 0.0201 
5.oo ~lt.40 1.01 4q5,30 41801.28 '· 4 70 8. 85 746.75 0.062 15.13 ll27.5l c.1102 

9 b.00 58.00 5. BC ern.94 51842.56 ':i.184 13. 52 784. 32 0.018 2.96 171.•l 0.0111 
10 4.00 40.40 z. Tl A60.18 34751.0A 2.328 48. 5q 1963.04 0.112 O. A9 36. 05 o.ooz4 

TOTAL FOR CYCLE 23 .0T9 14. 812 0.509 O.t 561 

TOTAL FO• CYCLE/LS FUEL 0.643 0.022 o. 0068 

I-88 
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9975 

DATE• 8111/ll 

TEST DRGANll&TIDNI SCOTT/;EN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TOTAL TlllE• 

FUEL 1 AV G&S 100/UO 

ENGINE TYPE &ND llDDELI TSI0-,20-E 

RATED HORSEPDllERI 3CO. 

21~. HRS 

FUEL H/C R&TIOI 

SU UL NUllBERI 20610-9-EA 

OPERATIONAL DATA eeeeeeeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee•e~eeeeeeee•eeeeeeeeeeeeeeeee~eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 

INLET AIR TEllPER&TUllE, D&GREES F 1 START 16.50 FINISH 11.,0 

&TllOSPHERIC PRESSUAEI START 30.16 FINISH 30.16 

INLET UR HUlllDITY, GRN H20/L8 URI 0.02 

RELATIVE HUlllDITYI 1'1. 00 PERCENT 

S&llPLE LINE• TEllPEAATURE, DEGREES c: -o.oo. FLOW RATE, L ITEAS/MI NI 1. 00 

S&llPLE LINE TRANSPORT llllE, SECI l.bO 

NUllBEA OF TESTS 1 10 

COMllENT s: 

CARB. TEST ENGINE llEASUAED MEASURED CALCULATED 
HE& TEA MODE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HA 

IDLE-LOW I -o.o -o.oo -o.oo 0.01122 
IDLE/TUI 2 -o.o H.40 431.00 o. 011'16 
AUN UP 3 -o.o 51.00 631.00 0.01635 
AUN UP-LEAN 4 -o.o 45. 70 579.00 0.07413 
AUN UP-RICH 5 -o.o 28.10 353.00 O.OH20 
TAKE-OFF b -o.o 126.60 1106.00 0.07032 
CLIMB 7 -o.o 98.40 1251.00 0.07397 
DESCENT 8 -o.o 87.'10 108D.OO o. 01528 
APPROACH 9 -o.o 5B.OO 695.00 0.07746 
TAXI 10 -o.o 36.'IO 443.00 0.07720 

TEST EXHAUST EXHAUST co co THC NO NO NO ALDEHYDES SMOKE PARTICULATES 
MODE GAS GAS I DqYJ l IDAYI I DAY I 2 • IDRYl 

TEMP PRESSURE PERCENT v IDRYI PPMV PPHV IDAYI IDAYI 
DEGREES F PSIA PERCENT V PPMV PPMV 

I 605.0D -o.oo 4.50 8.40 25238.00 11.00 -o.oo -o.oo 29.00 -o.oo -o.oo 
2 673.00 -D.00 4.bO 10.40 JZll.00 41.00 -o.oo -o.oo 12.00 -o.oo -o.oo 
1 '153.00 -o.oo 6.6D 'I.BO 2240.00 200.00 -o.oo -D.00 -o.oo -o.oo -o.oo 

930.00 -o.oo 5.80 10.20 1748.00 121.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
9'1B.OO -o.oo 6.00 10.00 1148.00 121.DO -o.oo -o.oo -o.oo -o.oo -o.oo 

6 -o.oo -o.on 3.80 11.50 1420.00 999.DO -o.oo -o.oo -o.oo -o.oo -o.oo 
1 -o.oo -o.oo 5.10 10.10 1475.00 2 l "· 00 -o.oo -o.oo 5.00 -o.oo -o.oo 
8 -o.oo -o.oo 6.70 9.50 1693.00 169.00 -o.oo -o.oo 4.00 -o.oo -o.oo 
9 -o.oo -o.oo 1. 50 9.tO 2016. 00 144.00 -o.oo -o.oo 8.00 -o.oo -o.oo 

10 -o.oo -o.oo 7 .oo 'I.to 6555. DO 52.00 -o.oo -o.oo 10.00 -o.oo -o.oo 

TEST . MASS EMI MASS Elll MASS EM I MASS EMI MASS EM I MASS E~ I MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI llASS ENI 
MOOE co HC Nn2 C02 NO NOX co Ht NOZ cu2 NO NOX 

LB/ IK LB/It: LBllK LB/ IK LBllK LBllK LB/HR LBfHA LB/HA LBfHA LB/HR LK/HA 
LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

58'1.42 189.33 o.o 1128. 7J 0.28 0.29 -o.oo -o.oo o.o -o.oo -o.oo -o.oo 
5q1 .12 53.01 o.o 2oqq,91> o.q9 a.qq tnH.44 1172.58 o.o 70135. ll 33.13 n.11 
802.01 15.5q o.o 1811.25 3,99 1.9q 40905.3B 195.11 o.o 9503.50 203.60 201.bO 

4 724.42 12.50 o.o 2001.11 2.61 2.61 33106.02 511.43 o.o 9147B.l'I 119. 01 119.07 
5 14q, 40 12.50 o.o l9b2.4b 7.61 2.1>1 21058.15 351. lb o.o 551H.17 73.21 n.21 
6 497 .14 IO.b4 o.o 2363.q3 21.41 21.41 6293B.32 1346.99 o.o 299213.1 q 2117. 80 2111.80 
1 713.13 I 0.51 o.o 2024.15 4.50 4.50 10172.31 101'1.'19 o.o 199235.50 442. 85 442. 85 
8 B26. 89 11.97 o. 0 1842.19 3.0 3.43 72683. 38 1051,87 o.o 161'128.19 301. 14 301.14 
9 901.48 14.29 o.o 111B.60 2.84 2.94 52285.99 B28.89 o.o 991>19.00 164. Bq 164.B'I 

10 844. 00 45.26 o.o 1721.95 1.01 1.01 31143.60 1670.28 o.o 6361l.6B 38. 00 3B.OO 

LTO CYCLE EMISSIONS 

TEST TIME IN MEASURED FUEL co co co HC HC HC NO NO NO 
MOOE llODE FUEL FLO• us En LBf IK L8/1K EMISSION LB/ IK LBf IK EMISSION L8f I< LBf IK EMISSION 

MIN. LR/HA LBS. LB FUEL HOURS LdS, LB FUEL HOURS LBS. LB FUEL HOUKS LBS. 

2 12. 00 33.40 6obB 591.12 19743.44 3.949 53. 01 l 712.5B 0, 155 0,99 31. l 3 O. DOM 
6 0.10 126.60 o. 63 491.14 62'13B.32 0.315 10.64 ll4b.99 0.001 21.41 2111.80 0.0136 
1 5.00 'IB.40 a.11 713.13 70172.31 5.824 10.57 1039.99 o.OB6 4.50 442.85 O.OJ6B 
9 6,00 58.00 5.BO 901.4B 5?.2B5.9'1 5.229 1 .. 29 828.89 o.0B1 2.84 164. 89 0.011>5 

10 4.00 36.90 2.47 844.00 31143.60 2.087 45.26 l610.2B 0.112 1.03 38.00 0.0025 

TOTAL FOR CYClf 23. 752 17.403 0.642 o. 01b0 

TOTAL FOR CYCLE/LB FUEL 0.133 0.021 o. 0032 

I-89 
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DATE: 8/11/H 

TEST DRGANllATIOIU SCOTT/GEN AVIATION 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE DATA ••••••••••••.-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••• 

CAL ID NUHRER: 168 ENGINE TYPE AND HODEL: TSIC>-520-E SERIAL NUMBER• 20619!-9-E 

RATED HORSEPOWH: 300. 

ENGINE TOTAL TIME: 214. HRS 

FUEL: AV GAS 100/130 FUEL H/C RAT IO: 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, 06GREES fl START 78.00 FINISH 11.00 

ATMOSPHERIC PRESSURE: START 30.14 FINISH 30.14 

INLET AIR HUMIDITY, GRN H20/LR AIR: 0.02 

RELATI YE HUMIDITY: 11. 00 PERCENT 

SAMPLE LI NE: TEMPERATURE, DEGREES c: -O.OO, FLOW RATE, LITERS/HIN: 1.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUMBER OF TESTS: 10 

COMMENTS: 

CARB. TEST F.NGINE MEASUREO MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR FLOW F/ A 

LB/HR L8/HR 

IDLE-LOW -o.o -o.oo -o.oo 0.08215 
IDLE/TAXI -o.o 33.40 415.00 o.01qq5 
AUN UP -o.o 52.10 61q.oo 0.08007 
RUN UP-LEAN -o.o 4q.20 5q3.oo o.01a11 
RUN UP-RICH -o.o 29.90 181.00 o. c151q 
TAKE-OFF -o.o 110. 80 15M.OO o. 069)q 
CLIMB -o.o 102.00 1330.00 o. 01371 
DESCF.NT -o.o 93.20 1116.00 o.07675 
AP PRO AC• q -o.o 5q.80 125 .oo Q,078M 
TUI 10 -o.o 3B.70 472.00 O.CTQ20 

TEST EXHAUST EXHAUST co co THC NO NO NO ALDEHYOES S•OKE PART ICULU ES 
HOOE GAS GAS l ORYJ 2 IDRYI IORY) 2 x IDRYI 

TEMP PRESSURE PERCENT IORYI PPHY PPMY I ORYI I ORYI 
DEGREES PSIA PERCENT y PPHY PPHY 

404.00 -o.oo 5.10 q.10 l641b.OO lb.00 -o.oo -o.oo 32.00 -o.oo -o.oo 
583.00 -o.oo b.20 10.30 q4CJO.OO 3q.oo -o.oo -o.ao 26. 00 -o.oo -o.oo 
qu.oo -o. 00 e.20 8.90 253B.OO 238.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• 897.00 -o.oo 1. 50 q.40 2152.00 82.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 98b.OO -o.oo 5.80 10.50 1110.00 128.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
b 125b.OO -o.oo 2.40 12.80 1324.00 18U.OO -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1244.00 -o.oo 5.00 11.00 1435.00 543.00 -c.oo -o.oo 6.00 -o.oo -o.oo 

1213.00 -o.oo 6.10 10.40 14qo.oo 334.00 -c.oo -o.oo 8.oo -o.oo -o.oo 
q 107b.OO -o.oo 7.)0 9.bO 2042.00 IB7.00 -o.oo -o.oo 3.00 -o.oo -o.oo 

10 852.00 -o.oo 1.00 9.80 4414.00 12.00 -o.oo -o.oo 2.00 -o.oo -o.oo 

TEST 11ASS E• I HASS EHi HASS EHi HASS EMI HASS EHi HASS EHi MASS EHi HASS EHi HASS EHi HASS EHi HASS EHi MASS EHi 
MODF co HC N02 CD2 NO NOX co HC N02 C02 NU NOX 

LB/ lk L Biik L0/U LB/ lk L B/IK LB/ IK LB/HR LB/HR L8/HR LB/HR LBl•R LB/HR 
L~ FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

571.•B 23b.16 o.o 1019.00 o. 30 o. 30 -c.oo -o.oo o.o -o.oo -o.oo -o.oo 
111. Bl 02.q1 o.o 18H.13 0.14 0. 7' 23975. 5q 2101. 79 o.o b2582. 52 24. 11 24. 71 
q5•.bO lb.92 o.o lb27.q] 4. 55 4.55 50307.37 891. 77 o.o B51q1.B1 219. B• 239.84 
RA5, 2B ... 55 o.o 17'3.36 1. 59 I. 59 43555. 82 715.17 o.o B5113.00 78. 22 78.22 
711. 39 12.01 o.o 2023.53 2.5B 2 .5B 21270.bO 35q .11 o.o b0503.49 11. 11 11.11 

" Jl6.ZJ 9.9q o.o 2649.96 39.B7 39. B7 35038. 24 1107.04 o.o 293bl5.09 4 .. 7.14 4'17.I• 
1 b25.1l I 0.2 8 o.o Zlb2.B9 l l. lb ll. lb 03822.55 IC49.0b o. 0 220bl5.00 1138.48 1138.•8 
0 140. 19 10.35 o.o 19B2.83 b.bb b.bb b8985.b9 965.07 o.o 184799.5b b20. 4) b20.43 
9 Rb2.23 I 3. 81 o.o 1781.5q J. bl J.bl 515bl.20 826.04 o.o 10b539. lq 210.q5 2lb.95 

10 B20.2 I 29.b2 o.o 1804.H I. 3q 1.n 31142.2B 1146.35 o.o bq8Z1. q4 53. bl 53.b3 

L TO CYCLE EMISSIO~S 

IFS I TIME IN MEASURED FUEL co c~ co Ht Ht HC NO ~o NO 
MllOE •ODE FUEL HOW USEO LB/lo< L8/ll( EMISSION LB/IK L8/IK EMISSION LB/I< LB/ 1', EMISSION 

MIN, L8/HR LB~. LS FllEL ><OURS L~S. LB FUEL ><OURS LBS. LB FUEL ><OURS LBS. 

12.00 33.40 b.bB 117 .81 23975.59 4,79S 62.93 7101. 79 0.420 0.14 24.17 o.ooso 
o. 30 II O. RO 0.55 310.23 35038.24 0.175 9.99 1101.0• O.OOb 39. B7 41t l 7 .. l" 0.0221 
5.00 102 .oo 8.41 b25.11 bl822.55 5. 2'17 10.2B 104q.ob 0.081 ll. I 6 1138.48 C.0945 

• b.00 59.80 5.9B B62.21 515bl.20 5.1 Sb 13. Bl B2b. 04 o.OB3 3. b3 216.qS 0.0211 
10 4.00 18. 70 2. 59 R20. 21 31142.28 2.127 29.bZ I 14b. 35 0.011 1.39 53.bl 0.003b 

TOTAL FOR CYCLE 24.213 11.550 O.b1l o. "b8 

TOTAL FOR CYCLE/LB FUEL 0. 723 0.020 O.OObO 

I-90 
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DATE• 8111111 

TEST OAGANUU ION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE D•T& ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.-•••••••••••••••••••••••••••••• 

CAL I 0 NUllBERI 369 

ENGINE TOTAL Tlllfl 

FUEL I AV GAS 100/ IJO 

ENGINE TYPE AND JIODEll TSI0-520-f 

RATED HOASEPDwEA1 300. 

21•• HAS 

FUEL HIC RUIOt J.840 

SERIAL NUllBEA1 206211-9-E 

OPERATIONAL DATA **********~**********'*************************************************•••****************************' 

INLET AIR TEllPEAATURE, DEGREES Fl START 75.50 FINISH 75.50 

ATMOSPHERIC PRESSURE• START 30.H FINISH 30.14 

INLE7 AIR 11.1.lllOITY, GAii H20/L8 AIAI 0.01 

RELATIVE HUJllOITYt 7B.OO PERCENT 

SAllPLE LINE• TEllPERATURE, DEGiEES c: -o.oo, FLOW AUE, LITERS/Ill~: 1.00 

SAllPLE LINE TUNS PORT TlllE, SEC: 1.60 

NUllBEA OF TESTS: 10 

CDllllENTS: 

CARS. TEST ENGINE llEASUREO JI EA SURED CALCULATED 
HEATER JIDOE RP.II FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-Lilli I -o.o -o.oo -o.oo o. 09174 
IDLE/THI 2 -o.o 22.90 221.00 o.09162 
RUN UP 3 -o.o 45.70 497.00 o. 08394 
RUN UP-LEAN 4 -o.o 45. 70 509.00 o.08219 
RUN UP-RICH 5 -o.o 0.90 488.00 o.OB264 
TAKE-OFF 6 -o.o 130. 10 1703.00 0.01293 
CLIJIB 1 -o.o 116.00 1344.00 o. 07950 
DESCENT B -o.o 107 .20 1235.00 O. CBOOO 
APPROACH 9 -o.o 59.80 640.00 0.0841' 
TAXI 10 -o.o 19. 30 200.00 o. OB524 

TEST EXHAUST ElHAUST co co THC NO NO NO ALDEHYOES SMOKE PARTICULUES 
JIOOE GAS GAS IDRYI 2 IORYI IDRYI 2 x IDRYI 

TEJIP PRES SUH PERCENT v IORYI PPMV PPMV IDAYI IORYI 
DEGREES F PSIA PERCENT v PPMV PPJIV 

I ~11.00 -o.oo b .. bO 1. 80 5B304.00 15.00 -n.oo -o.oo 27.00 -o.oo -o.oo 
2 560.00 -a.DD 8.90 7.90 29646.00 22.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
] 930.00 -o.oo 10.30 7.40 356B.OO 54.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

90B.OO -o.oo 9.60 7.80 3184. 00 H.00 -c. 00 -o.oo -o.oo -o.oo -o.oo 
964.00 -o.oo 9. 70 7.BO 3129.00 4B.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

6 1289.00 -o.oo 4.80 11.00 1757.00 716.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1267.00 -o.oo ~.so B.50 1976.00 145. 00 -o.oo -o.oo 5.00 -o.oo -o.oo 
8 1267.00 -o.oo 8. 70 B.40 1976.00 135.00 -o.oo -o.oo 19.00 -o.oo -o.oo 
9 1076.00 -o.oo 10.10 7.10 2745. 00 54.00 -o.oo -o.oo 55.00 -o.oo -o.oo 

10 B41.00 -o.oo B.90 7.BO 16799.00 34.00 -o.oo -o.oo 46.00 -o.oo -o.oo 

TE ST MASS EJll JIASS Elll MASS Elli llASS EJl I MASS EMI MASS EMI MASS EMI MASS EMI JIASS EM I MASS EJll JIASS EMI JIASS EMI 
JIOOE co Ht N02 CD2 NO NOX co HC N02 C02 NO NOX 

LB/IK lBlll< L~/IK LB/IK LB/IK LR/IK LB/HR LB/HR LB/HR LB/HR lB/HR L81'R 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

659.0B 3)) .46 o.o 1223.B6 0.25 0.25 -o.oo -o.oo o.o -o.oo -o.oo -o.oo 
909. 71 113.55 ~.o 126B.16 O.H 0.31 20832.JB J974. JD o.o 29054. 56 e. 1tb 8.46 

1152. 39 22.86 o.o 1300. B6 0.99 0.99 52664.07 1044.B3 o.o 59449.16 45. 35 45. 35 
1094.SB 20.19 a.o 1397.37 O.BB o.8B 50022.H 950.19 o. 0 63859. 60 40.21 40.23 
1100.12 20. 32 o.o 13B9. 95 o.B9 0.89 48295.13 B92.24 o.o 6101B.92 39. 25 ]9. 25 

6 606.99 12. 73 o.o 2185.61 14. B7 14.B7 7B969.6] 1655.53 o.o 28047.BB 19H.B7 1934.87 
7 99B. 51 13.29 o.o 156B.B9 2. BO 2.80 115827.25 1542.14 o. 0 181990.69 J24. 55 324. 55 
8 1016.10 13.22 o. 0 1541.46 2.s~ 2.59 IOB925. 56 1416.91 o.o lo52H.8B 117. 63 277.63 
? 1195.97 11.51 o.o 1246.90 o.qq 0.99 71518.BI 1050.81 o.o 111r56o\.6) 59.29 59.29 

10 97B. 25 105. 75 D.O 1347.07 0.61 0.61 IBBB0.16 2041.01 o.o 2599B. 50 11. BS 11.Bs 

LTD CYClE EJllSSIONS 

TEST TIME IN MEASURED FUEL CD co CD Ht Ht Hr. N:J NO NO 
JIOOE JIODE FUEL FLOW :JSEO LB/IK LB/IK EMISSION LB/IK LB/IK EJllSSION L BllK LBllK EJllSSION 

""~· LB/HR Les. LB FUEL HOUMS LBS. LA FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12.00 22.90 4.58 909. 71 20832.38 4.166 IB.55 ]974.30 o.795 0.11 d.4b 0.0011 
6 0.3D IJ0.10 0.65 606.99 7B969.6l D.395 12. 73 1655.53 o.ooB 14 .81 1914.81 0.0097 
7 5.DO 116.00 9.63 998.51 115827.25 9.614 13.29 1542.14 o.12B 2.eo 3 24. 55 o. 0269 
9 6.00 59.80 5.98 1195.97 7151B.81 7.152 I 7 .51 1050.BI 0.105 0.99 59.29 o. 0059 

10 4.00 19.]0 1.29 978.25 18880.16 1.265 I a~. 75 2041.01 0.137 0.61 11 .B5 O.OOOB 

TOTAL FOR CYCLE 22.132 22.592 1.1 n o.0450 

TOTAL FOR CYCLE/LB FUEL 1.021 o.053 0.0020 

I-91 



DlTE: 8/ 11/11 

TEST DRGANIUTIONt SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE OATl •••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 
CAL ID NUM8ERt 370 ENGINE TYPE ANO MODEL: TSI0-520-E SER UL NUllBER t 206211-9-EA 

RATED HORSEPOWER• JOO. 

ENGINE TOTAL TIME: 214. HRS 

FUEL: AV GAS 100/130 FUEL H/C RATIO: 

OPERlTION~ DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 75.00 FINISH H.oo 

ATMOSPHERIC PRESSURE: START JC.14 FINISH 30.14 

INLET AIR HUMIDITY, GRN H20/LR AIR: 0.01 

RELATIVE HUMIDITY: 78. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SA•PLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTS: 10 

COMMENTS: 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HE4TER MODE RPM FUEL FLOW AIR FLOM F/A 

LB/HR LB/HR 

IOLF.-LOW -o.o -o.oo -o.oo 0.09587 
IDLE/TAXI -o.o 19.JO 181.00 0.28822 
RUN UP -o.o 47.50 514.00 0.08131 
RUN UP-LEAN -o.o 45.70 508. 00 O. CHI 9 
RUN UP-RICH -o.o 45.70 503.00 0.07964 
TAKE-OFF -o.o 128. 30 1696.00 o. 06984 
CLIMB -o.o 114. 30 1368. 00 o. 07518 
DFSCFNT -o.o 105.50 1231.00 0.07672 
APPROAC ~ 9 -o.o 58.00 619. 00 0.08103 
TAXI 10 -o.o I 9.30 201.00 0.08116 

TEST EXHAUST EXHAUST co co THC NO NO NO ALDEHYOES SMOKE PARTICULATES 
MOOE GAS GAS I ORY I 2 (ORYI IORYI 2 x I ORVI 

TFHP PRESSURE PERCENT v I DRY I PPMV PPHV I ORYI I ORYI 
OE GREE S PSIA PERCENT v PPMV PPHV 

448.00 -o.oo 6.80 5.80 79056. 00 9.00 -o.oo -o.oo 19.00 -o.oo -o.oo 
581. 00 -o.oo q.90 66.60 29317.00 19.00 -o.oo -o.oo 5.00 -o.oo -o.oo 

9981 
919.00 -o.oo 10.00 1.10 3843. 00 52.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
R<i7. 00 -o.oo 9.20 1. 50 3514. 00 47.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
%4.00 -o.oo 9.50 1. 30 3294. 00 47.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

6 1167.00 -o.oo 4.30 10.80 1867. 00 789.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1278.00 -o.oo 7.30 a.so 1921.00 201.00 -o.oo -o.oo s.oo -o.oo -o.oo 

1278.00 -o.oo 0.00 a. 40 1921.00 I 4A .OO -o.oo -o.oo 11.00 -o.oo -o.oo ., 1087.00 -o .oo 10.JO b.80 2855.00 49.00 -o.oo -o.oo 53.00 -o.oo -o.oo 
10 863. 00 -o.oo 8.60 7.40 15152.00 37.00 -o.oo -o.oo 62.00 -o.oo -o.oo 

TEST -.ss EMI HASS EHi HASS EHi MASS EHi HASS EHi HASS EM I HASS EHi HASS EH I HASS FH I HASS EHi HASS EMI MASS EHi 
MOOE co HC NU2 C02 NO NOX co HC N02 C02 NO NO• 

LB/ lK LB/IK LB/IK LR/ lK LB/ lK LB/IK LB/HR LB/MR LB/HR LB/HR LB/HR LR/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL 

bb9. 94 H6.08 o.o 897.83 0.15 0.15 -c.oo -o.oo o.o -0.f)O -o.oo -o.oo 
229.25 43.25 o.o 2695. 40 0.08 o.o. HZ4.43 834. 70 o.o 52021. lb 1. 55 I. 55 

1155. 46 2 5.43 o.o 1288.99 o.99 o. 9~ 54884.18 1207.99 o.o bl227.0A 46. 88 4b.88 
1oqo.01 ZJ.84 o.o l 3')6. l 8 0.91 O.~I 49813.JS lC89.69 o.o 63805.40 41. 80 41.80 

~ ll?0.43 z2 .z5 o.o 1352. 76 C.91 0.91 51203.47 1016.82 o.o 61821.13 4 l. bl 4 l.61 
h 5b8. 27 14. l 3 o.o z242.59 11. 13 17.13 729C9. 25 1813.03 o.o 281724. 31 7.197. '1 2197.41 

• 1 905. 21 13.b4 o.o 1114.5) 4.22 4.?Z 103465.00 1559.35 o. 0 1'15'171.00 481.'ll 481.91 
9 974. 07 l).40 o.o 1607.0l 2.96 2.96 102764.44 14lJ.27 o.o 169539. 25 312.21 312.27 
q II 96. 88 19.00 o.o l 24 l. 54 o.q4 o.-v. 69419.25 1102.03 o.o 72009.44 54.2' Sit.lit 

10 991 .94 100.09 o.o ll41.09 o. 70 0.71) 19144.41 lHl. 79 o.o 25882.91 lJ. 53 lJ.SJ 

LTD CYCLE EMISSIONS 

TE:; T Tl MF IN HE A SURED FU~L co co co Hr. ttC HC NO NO NO 

( •DOE ~DOE FUEL FLOW USEO LR/I~ LB/I K EMISSION LR/IK LB/lK EMISSION LB/I K LB/ IK EMISSION 
HIN. LB/HR LAS. LR FUEL HOURS LBS. L~ ruEL HOURS LBS. LB FUEL HOURS LBS. 

I 2 12.00 19 .JO 1. Bb 229. 25 4424.41 a.RB~ 41 .25 tt34.70 0.167 o.oa l.55 o. 000] 
6 o. 30 17.8. )0 0.64 568. 21 72909.25 0.3b5 l 4. 13 IAll.03 0.009 17. 13 219'1 .41 0.0110 

5.0Q 114.JO 9.49 '105.Zl l034b5.00 8. 508 I J.b4 l>H.35 0.129 4.22 4 Bl. 9 I c. 0400 
9 b.UO 5R. 00 5. ao I l96.8R 6'1419.25 6.942 19.00 1102 .03 0.110 0.94 54.24 0.0054 

10 4.00 19.30 l .29 991 .94 19144.41 I. 281 I CC. 09 1911. 79 0.129 0. 70 I). 53 0.0009 

TOTAL FOR C YCLF Zl.OBI IB.Ob2 0.545 0.0576 

TOTAL FOR CYCLE/LB FUEL a. es 1 0.026 0.0021 

1-92 



~983 

DATE• 8111111 

TEST DRGANI UTIONI SCOTT/GEN AVUT ION 

ENGINE SUPPL! ERi TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••t:•••••••••••••••••••••••••••••••••••••••••••••••••••••eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
CAL ID NUMBERI 371 ENGINE TYPE AND MODELI TSI0-5ZD-E SERIAL NUM8ERI Z06Zll-~EB 

RATED HORSEPOWER! 300. 

ENGINE TOTAL TIMEI Zl4. HRS 

FUEL 1 AV GAS 100/UO FUEL Hit RATIO• 

O'ERAJIONAL DATA eeeeeee.--eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee••••••••••••••••••••••••••••••••••••••••••••H••••••••• 

INLET UR TEMPERATURE. DEGREES Fl START 

ATMDSPHERIC PRESSURE• START 

73.00 FINISH 73.0D 

30.14 FINiSH 30.14 

INLET UR HUMIDITY, GAN HZOILB AIRI 0.01 

RELATIVE HUMIDITY• 8.ZO PERCENT 

SAMPLE LINEI TEMPERATURE, DEGREES C1 -0.00, FLOW UTE, LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

NUMBER OF TESTS: 10 

COMMENTS• 

CAR8. TEST ENGINE MEASURED MEASURED CALCULATED 
HEUER MOOE RPM FUEL FLOW AIR· FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o -o.oo -o.oo o. 07262 
IDLE/TUI -o.o 2Z.90 256.00 o. 07511 
RUN UP -o.o 47.50 529.00 0.08396 
RUN UP-LEAN 4 -o.o 45. 70 519.00 o.08140 
RUN UP-RICH 5 -o.o 43.90 495.00 0.08232 
TAKE-OFF 6 -o.o 128. 30 I 720. 00 o. 01178 
CLIMB 1 -o.o 114. 30 1367.00 0.01865 
DESCENT 8 -o.o 105. 50 1233.00 0.08024 
APPROACH 9 -o.o 56.30 598.00 o. 08608 
TUI 10 -o.o 21.10 21B.OO o. 08592 

TEST fXHAUST BHAUST co CD THC NO ND ND 
MODE GAS GAS IDRYI 2 IDRYI IDRYI 2 x 

TEMP PRESSURE PERCENT v IDRYI PPMV PPMV I DRY) CORY! 
DEGREES PSIA PERCENT V PPMV PPHV 

I HS.OD -o.oo 4.50 8.10 25483. 00 18.00 -c.oo -o.oo 
2 560.00 -o.oo 5.20 9.10 20567.00 32.00 -o.oo -o.oo 
3 930.00 -o.oo 9.80 8.oo 3141.00 11.00 -o.oo -o.oo 
4 919.00 -o.oo 9.10 8.20 2813.00 5B.OO -o.oo -o.oo 
5 964.00 -o.oo 9.40 8.10 2704.00 57.00 -o.oo -o.oo 
6 IJH.00 -o.oo 4.10 11.50 1611.00 1058.00 -o.oo -o.oo 
1 1300.00 -o.oo 1.10 9.ZO 1121.00 201.00 -o.oo -o.oo 
8 1218.00 -o.oo 8.40 8.80 1830.00 144.00 -o.oo -o.oo 
9 1016.00 -o.oo 11.10 1.10 2868.00 47.00 -o.oo -o.oo 

10 852. 00 -o.oo 8.90 1.ao 192n.oo lit.OU -o.oo -o.oo 

TEST MASS EMI MASS EMI MASS EMI MASS EMI MASS EM I MASS fMI MASS EMI MASS EMI 
MODE co Ht N02 CD2 ND NOX CD Ht 

LBllK LBllK LBllK LBllK LBllK LBllK LB/HR LB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 511.21 IA1.2l o.o 1753.58 0.38 0.38 -c.oo -o.oo 
2 642. 26 145.49 o.o 1165. 98 0.65 0.65 14101.10 3331.64 
3 1092.98 20.06 o.o 1401.89 1. 30 1.3n 51916.43 953.00 
4 I 045.66 18.51 o.o 1480.48 1.09 1.09 41786.85 846.02 
5 1068. b4 11.6 I o.o 1446.86 1.06 1.06 46913.41 172.90 
h 525. 53 11. 83 o.o 2316.01 22.2B 22.2a 67425. 69 1511.34 
1 911.18 11.66 o.o 1110.s1 •.oz 4.02 104148.13 1133.11 
8 916.24 12.18 o.o 1606.93 2.15 2.75 102993.19 1285.07 
9 1213.01 17.95 o.o 1219.09 0.84 O.A4 68292.19 1010.58 

10 910.46 114.12 o.o 1336.36 0.61 0.61 20416.19 2407.84 

LTD CYCLE EMISSIONS 

JEST TIME IN "EASUREO FUEL co en CD ~c Ht 
~ODE MODE FUEL FLOW USED LBllK LBllK EMISSION LBllK LB/IK 

MIN. LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS 

2 12.00 22 .90 4.58 642.26 141C1.10 2.942 145.49 lJ31.M 
6 O.JO 128.30 0.64 52S. S3 67'25.69 0.331 11. 83 IH1.34 
1 s.oo 114. JO 9.49 911.18 104148.13 8.644 11.66 1333.11 
9 6.00 56.30 S.63 1213.0I 68292.19 6.829 11.95 1010.sa 

10 4.00 21.10 1.41 910.46 20416.19 1.372 114.12 2401. B4 

fOTAL FOR CYCLE 21.152 20.124 

TOfAL FOR CYCLE/LB FUEL 0.925 

ALOEHYOES SMOKE PARTICULATES 
IDRYI 

21.00 -o.oo -o.oo 
23.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
25.00 -o.oo -o.oo 
29.00 -o.oo -o.oo 

a.oo -o.oo -o.oo 
19.00 -o.oo -o.oo 

MASS EMI MASS EMI MASS EMI MASS EMI 
N02 CD2 ND NOX 

LB/HR LB/HR Le/HR LR/HR 

o.o -o.oo -o.oo -o.oo 
o.o 40440.92 14. 81 14.81 
o.o 66589.63 61.18 61.18 
o.o 61658.00 50.03 50.03 
o.o 63511.33 46. 73 46.13 
o.o 291151.31 2851.90 2851.90 
o.o 195518.19 459.89 459.89 
o.o 169531.38 290.01 290.0I 
o.o b8634.88 47.50 41.50 
o. 0 28191.11 12. as 12. AS 

Ht ND ND NO 
EMISSION LB/ IK L Bl IK EMISSION 

LBS. LB FUEL HOURS LBS. 

o.666 0.6S 14 .81 o. 0030 
0.008 22 .2a 2851.90 0.0143 
0.111 4.02 4S9.89 o.on2 
0.101 0.84 41.50 0.0041 
0.11>1 0.61 12 .as 0.0009 

1.041 o. 0610 

0.04B 0.0028 

1-93 



DATE: 7/28171 

TEST ORGANIUTION1 SCOTT/GEN AVIATION 

ENGINE SUPPLIER! LYCOMING 

ENGINE OATA ••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

CAL ID ~M8ER: 244 ENGINE TYPE AND NODELI IC>-540-C485 SER I AL NUNBERI L-6246-4841 

RATED HORSEPOWER: 250, 

ENGINE TOTAL TIME: 1747, HRS 

FUEL: AV GAS 100/ llO FUEL H/C RA TIO: 1.840 

OPERATIONAL DATA '''''''''''''''''''''**''''''''''''''''*'''''''*'*'''''''''''''''''''''*''*'*'*'***'*'''''*'''''''**'*' 
INLET AIR TEMPERATURE, DEGREES F: START 11.00 FINISH 11.00 

ATMOSPHERIC PRESSURE: START 2q,9z FINISH 29. 82 

INLET AIR HUMIDITY, GRN H20/LB AIR• 0.01 

RELATI YE HUMIDITY: 60.00 PERCENT 

SAMPLE LI NE: TEMPERATURE, DEGREES C: -o.oo, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, SEC• 1.60 

I NUMBER OF TESTS: 10 

I COMMENTS: 

CARS. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR FLOW F/ A 

LB/HR LB/HR 

I OLE-LOW I -o.o 15. 20 115.00 0.08444 
IDLE/TAXI 2 -o.o 17.60 1q4,oo O.OJ6q4 
RUN UP ) -o.o 56.30 605.00 0.01852 
RUN UP-LEAN 4 -o.o 56,)0 611.00 a. 01740 
RUN UP-RICH 5 -o.o 57.40 6)2.00 0.08301 
TAKE-OFF 6 -o.o 111.20 1261.00 o. aq688 
CLIMB 7 -o.o 105.50 1118.00 0.082)1 
DESCENT 8 -o.o 78.50 847.00 o. 0119q 
APPROACH q -o.o 46.qo 512.00 o.07518 
TAXI 10 -o.o 17.60 149.00 0.08555 

TEST EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES S•OKE PAR II CUL AIES 
MODE GAS GAS I ORYI 2 IDRYI IORYI l x IDRYI 

TEMP PqE SSURE PERCENT y I ORYI PPMV PPMV I ORY) IORY I 
DEGREES F PSIA PERCENT PPMV PPMV 

I 740.00 -o.oo 9.50 5.60 292H.OO 7.00 -o.oo -o.oo 28.00 -o.oo -o.oo 
2 762.00 -o.oo a.so 7.10 9411.00 24,00 -c.oo -o.oo s.oo -o.uo -o.oo 

9999 
) 1211.00 -o.oo 9.BD 6. 70 )417.00 65.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 127B.OO -o.oo 9.40 6.90 )lq3,QO 53.00 -c.oo -o.oo -o.oo -o.oo -o.oo 
5 1256. 00 -o.oo IQ,OQ 7,60 2745.00 50.00 -o.oo -o.oo -o.oo -o.~o -o.oo 
6 1321.00 -o.oo 12.10 B.30 3081.00 B4.00 -o.oo -o.oo -o.oo -o.~o -o.oo 
7 1244.00 -o.oo IJ.30 7 .10 2qbq.oo 58.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
a 1211.00 -o.oo 'l.10 6 ~ 10 1081.00 60.00 -o.oo -o.oo 6. 00 -o.oo -o.oo 
q 1121.00 -o.oo 1.10 6,70 3305.00 67,00 -o.oo -o.oo 6.00 -o.oo -o.oo 

10 785.00 -a.co 10.10 s.oo 29075.00 10.0~ -o.oo -o.oo 22.00 -o.oo -o.oo 

TES I MASS EMI MASS E"I MASS EMI •ASS EMI MASS EMI •ASS EMI MASS E•I •ASS E•I MASS E" I •ASS E~I :'US:> ';Ml .,. e.ss ~,., 

~one co HC NOZ cn2 NO NDX co HC N02 C02 NO NOX 
l B/ IK LB/IK L8/IK LR/ IK LB/IK LB/IK LP/HR LR/HR LB/HR L8/HK L 8/HR LB/HR 

L9 FUEL LB FUEL LB FUEL LB FUEL LB FUEL L ol FUEL 

1064,BO IR 7. 12 o. 0 9Bb.21 a. 11 0.11 16184.n Z8S3.34 o.o 14q90, 40 1.96 1.qb 
10)8.14 65.81 o.o 1162.49 0.4R 0.4B 18271.27 ll 58. 59 a.a 219M.8l 8.47 8.47 
1175.55 21. 4 B o.o IZ62.78 1.2a l.2B 66183.56 I 121.64 a.a 71oq•.61 12.1c 72. 10 
1142.66 22.21 o.o 1117.88 1.06 1.06 64Hl.74 1251. 51 a.a 74 Mb. 69 59.58 59. 58 
1llO.2l 11. 77 ~.a 1349.65 0.93 0,9J 64875.15 101q,q2 a.a 77469. 56 51.28 51. 28 
I IRA. 48 I 7.05 a. a 1260.10 1.33 1.n I 19290.0b 199B.26 o.o 14768], ll 156.25 156.25 
11 75, 82 19.41 o.u 12H.51 1.09 1.09 IH049.25 2041,qz a.a ll4H4.A9 114. 74 114. 74 
1172. 86 21.34 o.o · 1212.88 1.1q 1.19 q2o6~ .so 1674.87 o.o 99921.ll q1. 54 93.54 ,, 1139.71 23. 71 o.o 111B.46 I. )8 1.38 51452.51 1111.84 o.o 61815.74 blt.04 blt.64 

10 1142. 85 184. 76 ~.o A71.69 0.18 0.18 2011•.12 ll.~1.84 o.o 15341.~i 1.21 1.21 

LTO CYCLE EMISSIONS 

res 1 I I Hf IN Hf A SURED FUEL ca co co HC HC HC NO NO NO 

I M()Of MOOE FUEL FLOW useo L~/ IK l9/ IK EMISSIO'< LA/ i" LA/IK EM I SS ION Lqll• L8/ IK f~ISSIO~ 

MIN. LS/HR L%. lS FUEL HOURS LBS. LA FUEL HOUH LBS. LB FUEL HOURS tBS. 

I 12.00 17.60 l. 52 IOlB.14 18271.27 l.654 65.al 1158. 5q a. 2 J2 C.H Ft .4 J 0.0011 
6 O.Jn 117. 20 Q,."jq l 18R • .rtt8 llQ2qQ.06 0.6Qb 11.05 l'~Q8.2b 0.010 1.n 150.25 o.oooa 
1 ~.on 105.50 a. 76 1175.B2 124049.25 10.296 1q,41 2047 ,q2 0.110 1.09 114. 74 0.0095 
9 6. 00 •o.qa 4.bq II ]q, 11 53452.51 5. 345 23. 71 1111.84 0.111 I. 18 64,.64 0.0065 

10 4.00 17.60 I. 18 1142.85 20114.12 1.348 184. 76 )251,84 0.218 J.IA 1.21 0.0002 

TOIAL FOR CYCLE 18.1)2 21.340 a. 741 0.0187 

!DIAL FOR CYCLE/LB fUf;;L 1.119 0.040 0.0010 

1-94 



0001 

DATE• llZ8111 

JESJ ORGANIZATION• SCOTT/GEN AYUTION 

ENGINE SUPPLIER! LTCOlllNG 

FNGINE DATA ••••••••••••••••••••*****'*************•••••• .. *****'******************************************************* 
CAL ID NUllBERI 245 ENGINE TYPE AND llOOELI ID-540-(48! SER UL NUll8ERI 

RAJED HORSEPOWER• Z50. 

ENGINE JOUL TlllE1 1741. HU 

FUEL 1 AV GlS 100/UO FUEL H/C RATIOI 

OPERATIONAL DATA **********•********************** .. **************•***************'******~****************************** 
INLET AIR JEllPERAJUltEo DEGREES Fa SJART FINISH n.oo 

ATllDSP~ER IC PRESSURE• SURT FINISH Z9.IZ 

INLET AIR HUlllOITY, GllPI H20/LB AIU o. 01 

RELATIVE HUlllOITTI 5Z. 00 PERCENT 

SAllPLE LINEI TEllPERlTUREo DEGREES Cl -0.00, FLOW RATE, LITERS/NINI T .OD 

SA~PLE LINE TRANSPORT TlllE, SEC1 l.6D 

NUMBER OF TESTS1 10 

COllllENTS: 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER llODE RPll FUEL FLOW AIR FLOW Fil 

LB/HR LB/HR 

IDLE-LOW 1 -o.o 11.00 IZB.00 O.OBIH 
IDLE/TUI 2 -o.o 19.90 195.00 o. 07451 
RUN UP ) -o.o 52. TO 512.00 0.07261 
RUN UP-LEAN 4 -o.o 51.60 562.00 D.07237 
RUN UP-RICH 5 -a.a 51.60 561.00 o. 07148 
TAKE-OFF 6 -a.a 140.60 1488.00 D.0~428 

CLIMB 1 -o.o 111. 30 1165.00 o. 084Z6 
DESCENT 8 -o.o 99.60 10 53 .oo 0.08958 
APPROACH 9 -o.o 60.90 644.00 0.08464 
TAXI 10 -o.o 1s.20 124.00 o. 09538 

TEST EXHAUST EXHAUST en co THC NO NO NO ALOEHYOES SMO(f PARTICULATES 
MOOE GAS GAS I ORYI 2 IDRYI IDRVI 2 x IORYI 

TEMP PRESSURE PERCENT v IORYI PPMV PPMV I DRYI I DAVI 
DEGREES F PSU PERCENT v PPllV PPMV 

572.00 -o.oo T.30 4,50 55Ho.oo 15.00 -o.oo -o.oo 40.00 -o.oo -o.oo 
684.00 -o.oo T.50 6.30 21680.00 40.0ll -o.oo -o.oo 11.00 -o.oo -o.oo 

110.00 -o.oo a.ea 6,40 3585.DO 76.00 -o.oo -o.oo -o.oo -o.oo -a.no 
4 1143.00 -o.oo B,4Q 6.40 1115.uo 59.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1111.00 -o.oo 8,60 6.40 3193.00 61.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
b 1218.00 -o.oo 10.90 o.90 2B5T.OO TB.DO -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1278.00 -o.oo 11.10 b.10 2633.00 43.00 -o.oo -o.oo 19,00 -o.oo -o.oo 
B 1244.00 -o.oo 11.10 1.10 2521.00 41.0o -o.oo -o.oo 1.00 -o.oo -o.oo 
9 1081.00 -o.oo 11.00 6.QO 2oH.OO 47.00 -o.oo -o.oo 5.00 -o.oo -o.oo 

10 762. 00 -o.oo ll.60 5.10 35965.00 -o.oo -o.oo -o.oo 24.DO -o.oo -o.oo 

TEST HASS EHi HASS EMI MASS EHi HASS Ell I MASS EHi HASS Elt I MASS EHi HASS EHi .~ASS EHi HASS flll HASS EHi MASS EHi 
HOOE co Ht N02 to2 NO HOX co Ht N02 to2 NO NOX 

LB/ IK LB/IK LB/ IK LB/U LB/IK LB/IK LB/HR LB/HR LB/HR LB/HR LH/HR LB/HR 
LB FUEL LB FUEL LB FUEL L 8 FUEL LB FUEL LB FUEL 

B48 .84 311.21 o.o 821.15 D.29 o.2q 14939.54 6533.21 o.o l'.t,69.~Q 5.04 5.04 
9•B. B8 157.09 o.o 1252.36 O.B3 o.83 18882. 75 ll2b.14 o.o 24922.0l lh.t;4ri 16. 54 

1142.66 Z6.66 o.o 1305. n 1.02 1.62 60218.15 1405.01 a.a 68811.81 A5.42 85.42 
4 1094.0l 51.0l o.o 1109.68 1. 26 1.26 56451.69 213B. 53 a.a 67519,63 b~. 13 65, 13 
5 1114.13 24.12 o.o 1326.12 I. 32 I. 32 58520.89 1244.39 o.o 68421.50 68. 18 68.18 
6 1211. 57 18.2B o.o 1211. 03 1.0 1.43 111189.88 2569.B5 o.o 110210. 31 20 I. 22 201.22 
1 1241.45 lb.BT o.o 1111.38 o.79 0. 79 13Bl72.BI 1811.14 o. 0 131042.69 81.92 81.92 
8 1227.75 15.15 o.o 1203,61 D.Bl 0.81 1222Bl. J5 1509.04 o.o 119879.31 80.69 80.69 
9 1223.49 16. Tl a.a 1205. 85 O.B6 D. A6 74510.38 1021.46 o.o 11436. 3B 52.29 52.29 

10 1154. 62 205.0< o.·o 197.61 -o.oo -o.oo 17550.20 3116.38 o.o 12123.64 -o.oo -o.oo 

LTD CYCLE EHISSIONS 

TEST T IHE IN HEASURE D FUEL co co co HC Ht Ht NO ~o NO 
•ODF HOOE FUEL FLOW USED LB/IK LB/IK E~ISSlON LB/ IK LB/IK EMISSION LB/ IK LB/ IK flt I SS ION 

HIN. LB/HR L~S. lB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

2 12.00 19.90 3.98 94B.BB IBBB2. T5 3.111 157.09 3126.14 0.625 o. 83 16. 54 0.0031 
b 0.10 140.60 0.10 1217.57 i 11189. BB 0.856 18.28 2569.85 0.013 1.43 201.22 0.0010 
1 5.00 111. )0 9.24 1241.45 138172.BI ll .46B 16.BT 1871.14 0.156 0.19 87.92 o.oon 
9 6.00 60.90 6.09 1221.49 74510.38 J.451 16.17 1021.46 0.102 o.ao 52.29 0.0052 

ID 4.00 15.20 1.02 1154. 62 17550.20 1.176 205.02 ll 16.38 0.209 -a.no -o.oo -0.0000 

TOTAL FOR CYCLE 21 .029 24. T2B 1.105 -0.0000 

TOTAL FOR CYCLf/L B FUEL 1.1 To 0.053 -0.0000 
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DATE• 7128/71 

TEST DRGANIUTIDNI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOl .. NG 

ENCINE OAf A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUll8ER1 246 ENGINE TYPE AND llOOEL: I0-540-C4B' SER !Al NUllBER• l-6246-UC 

RATED HDRSEPOWERI 2,0. 

ENGINE TOTAL TlllEI 1748. HRS 

FUEL• AV GAS 100/130 FUEL H/C RATIO• 1. 840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES fl START 82.00 FINISH a2.oo 

ATMOSPHERIC PRESSURE• START 29.82 FINISH 29.82 

INLET AIR HUMIDITY, GRN H20/LB AIR: 0.01 

RELATIVE HUMIDITY: 55.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES C: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME, sec: 1.60 

I NUMBER OF TESTS: 10 

I COMllENIS1 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW A IR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 17.60 111.00 o. 0845] 
IDLE/TAXI 2 -o.o 21.10 210.00 o. 06886 
RUN UP l -o.o 56.30 597.00 0.07640 
RUN UP-LEAN 4 -o.o 56.30 609.00 0.01548 
RUN UP-RICH 5 -o.o 56.lO 599.00 o. 01125 
TAKE-OFF 6 -o.o 140. 60 1460.00 0.09057 
CLIMB 1 -o.o 111.10 114].00 0.09548 
OE SCENT a -o.o 96.10 1005.00 0.09106 
APPROACH 9 -o.o 61.lO 662 .co 0.08664 
TUI 10 -o.o 15.20 IH,00 0,091H 

TEST EXHAUST EXHAUST cu co THC NO NO NO ALOEHYOES SMOKE PART I CUL ATES 
MODE GAS GAS IDRYI 2 IORYI IDRYI 2 x IORYI 

TEMP PRESSURE PERCENT v I ORY I PPMV PPMV I DAVI IDRYI 
DEGREES PSIA PERCENT V PPMV PPMV 

I 560.00 -o.oo 6.lO 4.40 72686. 00 23.00 -o.oo -o.oo 42.00 -o.oo -o. 00 
2 650.00 -o.oo 5.60 6.60 25BRl.OO 52.00 -a.co -o.oo 31.00 -o.oo -o.oo 

0003 
l 1110.00 -o.oo 9.10 6.30 1585.00 62.00 -o.oo -o.oo -o.oo -o.oo -a.co 
4 1110.00 -o.oo 9.20 6.60 3865.00 100.00 -o.oo -o.oo -o.oo -o.oo -a.co 
5 1112.00 -o.oo Y.80 6.40 Hn.oo 67.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 l28q.oo -o.oo 12.10 1. 00 3161.00 12.00 -0.01 -o.oo -o.oo -o.oo -o.oo 
1 1256.0~ -o.oo 11.10 1.10 zq11.oo 17.00 -o.oo -o.oo 14.00 -o.oo -o.oo 
B 1256.00 -o.oo 12.10 1.20 2517.00 19.00 -o.oo -o.oo 1.00 -o.oo -o.oo 
q 1121.00 -o.oo 11. 50 a.ea 2801.00 lq.oo -o.oo -o.oo 6.00 -o.oo -o.oo 

10 751.00 -o.oo 10.60 5.20 16913.00 a.co -o.oo -o.oo 31.00 -o.oo -o.oo 

TE ST MASS EMI "ASS EM I ~ASS EMI MASS EMI MASS EMI MASS [.~I HASS EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI 
M!IOE co HC N02 C02 NO NOX co HC N02 C02 NU NOX 

LB/ IK LBllK LKllK LB/ IK LB/IK LB/IK LR/HR LB/HR LB/HA LR/HR L~l'"'A LB/HR 
LB FUEL LB FUEL L 8 FUEL L" FUEL LB FUEL LR FUEL 

708. 12 'tb8. 04 o.o 111.26 0.42 o. 42 12466. )9 82l7.5l o.o 1J6BO. l6 7 .48 7.4B 
765, Ol 202.50 o.o 1416.6B 1.11 1.11 16142.09 H12.66 o.o 2qeq1 .91 2'.61 24.62 

11q1.q3 25. 36 o.o 1222.47 1.26 I. 26 67443.19 l427.5B o.o 6BB24.81 10.BI 70.81 
1148.?5 21.61 o.o 12q4.29 2.05 2.05 64646. 50 1555. 43 o.o 72B68.44 115.42 115.42 
1196. 41 H.28 o.o 1221.10 l.]4 1.34 67161.06 1167.20 o.o 6q11q.50 75. 64 75.64 

6 1257.70 20.01 o.o 1143.22 0.55 0.5• 176B33.06 2Bll.l• o.n 160716.50 76.82 76.82 
1 1291, 53 16.45 o.o 10~9.84 0.28 o.2e 143747. 06 1810.68 o.o 122412.06 10.b't J0.64 

124q. BB 15.25 o.o 1168.57 0.32 0.12 120111. 75 1465.10 o.o 1122q9.50 JO. 58 10.q9 
q 1250. 41 17.'tlt o.o 1161.12 0.34 0. 34 1915C.6q 1104.12 o.o 71536.6q 21. 48 21.•e 

10 1oq9. n 219.H o.o 846.5B 0.14 0.1• 166q4.61 l3l5.04 a.a 12B6a. 04 2.01 2.01 

I TO CYCLE EMISSIONS 

TEST ll•E IN MEASURED FUEL co co co HC HC HC NO NO NO 
MOOE MOOE FUEL FLOW USfO LB/IK LB/ IK EMISSION l 8/ IK LB/lK EMISSION LB/lK LB/ IK EMISSION 

MIN. L8/HA L ~S. LB FUEL HOURS LBS. LB FUEL HOURS LRS. l B FUEL HCURS LBS. 

2 12.00 21.10 4.22 765. Ol 16142.09 J.22B 2C2. 50 4272.66 o. 855 1.11 2'.62 o. 0049 
6 0. '0 llt0.60 o. 70 1257. 70 l 76833. Ob 0.984 20.01 281l.14 0.014 0.55 1b. 82 o.0001t 
1 5.00 111. lO 9.24 12q I. SJ 143747.06 II. 931 16. 45 1830.68 0.152 0.28 J0.64 o. 0025 
9 6.00 63. lO •• 31 1250.41 7q150.6q 1.q15 11.44 1104.12 0.110 o. 34 11.48 0.0021 

10 4.00 15.20 1.02 IC98. 3l 166q4. 61 l.119 219.41 lll5.04 0.221 0.14 2.01 c.0001 

TOTAL FOR CYCLE 21.509 25.011 1.354 0.0101 

TOTAL FOR CVCLE/LB FUEL l.166 0.061 0.0005 
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0005 

OATE1 7128171 

TEST ORGANIZlTIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIE.. LYCOlllNG 

ENGINE OATA •••••••••••••••••••••• .. •• .. ••••••••••••••••~ .. ''''''''*''''''''****'***********'*****************''''•••••• 
CU ID NUM8ER1 20 

ENGINE TOTAL TUIEI 

FUELi lY GAS 100/1]0 

ENGINE TYPE lND MODELI I0-540-C495 

RATED HORSEPOllEAI 250. 

1160. HU 

FUEL Hit RATIOI 1.840 

SER UL NU118ERI L-6Z3~0A 

OPERATIONAL DATA ****''* .. ******'*********** .. ****************************'******'*****'*******************'''****'***** 
INLET UR TEMPERATURE, DEGREES fl START 

ATMOSPHERIC PRESSURE• START 

65.0D FINISH JO.DO 

29.ao FINISH 29.80 

INLET UR HUMIDITY, GRl'I H20/LB URI 0.01 

RELATIVE HUlllDITYI 95. 00 PERCENT 

SOPLE LINE• TEMPERATURE, DEGREES Cl -o.oo, FLOW RATE, L ITERS/IUN1 1.00 

SOPLE LINE TRANSPORT TIME, sec: 1.60 

NUMBER OF TESTS: 10 

COMMENTS: 

CUB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEUER MODE RPM FUEL FLOll llA FLOW Fil 

LB/HR LS/HR 

I OLE-LOii -o.o 19.30 185.00 o. 08243 
IDLE/TAXI -o.o 22.90 280.00 O.OM29 
RUN UP -o.o 61.50 678.00 0.07936 
RUN UP-LEAN 4 -o.o 61. 50 617.00 0.07887 
RUN UP-RICH 5 -o.o 59.80 655.00 o. 07884 
TAKE-OFF 6 -o.o 149.40 1635.00 0.08814 
CLIMB 1 -o.o 109.00 1200.00 o. 08244 
DESCENT 8 -o.o 96.70 1062.00 0.08201 
lPPROACH 9 -o.o 52. 7D 579.00 0.07758 
TUI ID -o.o 22.90 252.0D o.ono 

TEST EXHAUST EXHAUST co co THC NO ND NO 
MODE GlS GlS IDRYI 2 IORYI IDAY I 2 • 

TEMP PRESSURE PERCENT y IOAYI PPMY PPMY IDRYI IDRYI 
DEGREES PSIA PERCENT y PPMV PPHY 

I 852. 00 -o.oo 9.50 6.20 19435.00 8.oo -o.oo -o.oo 
2 810. 00 -o.oo 6.00 a.10 3184.00 52.00 -o.oo -o.oo 
3 1267.00 -o.oo 9.50 J.30 2690.00 15.00 -o.oo -o.oo 
4 1233.00 -o.oo 9.50 1.20 2580.00 66.00 -o.oo -o.oo 
5 1)90.00 -o.oo 9.60 1.10 2416.00 54.00 -o.oo -o.oo 
6 1446.00 -o.oo 10.90 a.oo 2361.00 56.00 -o.oo -o.oo 
1 1412.00 -o.oo q.90 T.60 2525.00 65.00 -o.oo -o.oo 
B 1345.00 -o.oo 9.90 7.50 2525.00 65.00 -o.oo -o.oo 
q 1199. 00 -o.oo 9.30 1.10 2745. 00 55.00 -o.oo -o.oo 

10 807. 00 -o.oo 8. 10 1.10 8564.00 36.00 -o.oo -o.oo 

TEST HASS EHi HlSS EHJ HASS EM I MlSS EMI MlSS EM I MASS EM I HASS EMI MASS EHi 
HOOE cri Ht N02 C02 NO NOX CD HC 

LB/IK LBflK LBllK LB/IK LBllK L~llK LB/HR LB/HR 
LB FUEL LB FUEi. LB FUEL LB FUEL LB FUEL LB FUEL 

I 1087.78 127.45 o.o 1115.44 0.15 0.15 20994.13 2459.82 
2 d07.10 24.53 o.o 1838.Bl 1.15 1.15 18482.66 561. 74 
3 1124.)9 18.23 o.o IJ57.55 1.46 1.46 69150.00 1121.41 
4 1131.15 17.60 o.o IJ41. 72 1.29 1.29 69602.69 IC82.60 
5 1144. 71 16.50 o.o 1330.2B 1.06 1.06 6B457.25 9B6. 11 
6 1150.13 14.28 o.o 1327.02 0.91 0.97 171919.56 2132.15 
1 1126. 62 16.46 o.o 1358.92 1.21 1. 21 122801.56 1193.80 
8 llH.00 16.55 o.o IJ4B. 64 1. 22 1.22 109561.25 1600.40 
q 1126. 16 19.05 o.o 1351.5q 1.09 1.09 59380.32 1003. BO 

10 1055. 21 59.49 o.o 1353. 06 o. 72 0.12 24164. 15 ll62.32 

LTD CYCLE EMISSIONS 

TEST TIME IN ~El SUR En FUH co co co Ht HC 
HOOF MOOE FUH FLOW USED LB/IK LB/IK EHISSION LB/IK LBllK 

HIN. L8/Hll LBS. LB FUEL HOURS LBS. LB FUEL HOURS 

12 .oo 22.90 4.58 801.10 18482.66 l.697 24.53 561.74 
6 0.30 149.40 0.15 1150. 7l 111919.56 o.860 14. 28 ?.132.15 
1 5.00 I 09. 00 9.05 1126.62 122801.56 10.193 l6.11t6 1193.80 
9 6.0~ 52. 70 5.27 1126· 76 59380. 32 5.938 19.05 1003.80 

10 4.00 22.90 1.51 1055.21 24164.35 1.619 59.49 1362.32 

TOTAL FOR CYCLE 21.178 22 .106 

TOTAL FOR CYCLE/LB FUEL 1.051 

lLDEHYDES SMOKE PARTICULATfS 
IORYI 

8.oo -o.oo -o.oo 
10.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

9.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 

IJ.OO -o.oo -o.oo 
8.oo -o.oo -o.oo 

HASS EHi HASS E~I HASS EHi HASS EMI 
ND2 CD2 NU NDX 

LB/HR LB/H~ LB/~R LB/HR 

o.o 2152B.OI Z.90 2.90 
o. 0 42108.61 Z6.31 26. 31 
o.o 83489.13 89. 61 89.67 
o.o 828B4. 44 19.43 19.43 
o.o 79 550. BB 63. 25 63. 25 
o.o 198256.31 145.08 145.08 
o.o 148122.25 132. 43 132.43 
o.o 130413.06 118.16 118.16 
o.o 71228.88 57.68 57.68 
o.o 30985.06 16.U 16. 42 

Ht ND NO NO 
EH ISS ION LB/ IK LB/ IK EHISSION 

LBS. LB FUEL HCURS LBS. 

0.112 1.15 26. 31 0.0053 
0.011 0.91 145.08 0.0001 
0.149 I. 21 I JZ.43 c.0110 
0.100 1.09 57 .68 0.0058 
0.091 0.12 16.42 0.0011 

0.464 o. 0238 

0.022 0.00 II 
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DATE: 1128111 

TEST DRGANILATIDNI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• L YCOlllNG 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUM8EAI 248 ENGINE TYPE ANO MOEL• I0-540-C485 SERIAL NUMBER I L-112J9-488 

RATED HORSEPOWER• 250. 

l1bl. HRS 

FUEL: AV GAS 1001130 FUEL H/C RAT ID I 1.840 

OPERATIONAL OITA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••~eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 

INLET AIR TEMPERATURE, DEGREES F: START 11.00 FINISH 11.00 

ATMOSPHERIC PRESSURE• SURT 29.80 FINISH 29.80 

INLET AIR HUMIDITY, GRN H20/L8 AIRI 0.01 

RELATIYf HUMIDITY: 84.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN• 1.00 

SAMPLE LINE TRANSPORT TIME, sec: l.bD 

NUMBER OF TESTS: 10 

COMMENTS: 

CARS. TEST ENGINE MEASURfD MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW AIR FLOW FIA 

LB/HA L8/HH 

IDLE-LOW -o.o 24.bO 235.00 o. 07321 
I OLE/TAXI -o.o 24.bO 2b9,00 O.Ob754 
RUN UP -o.o 59.80 653.00 0.07587 
RUN UP-LEAN 4 -o.o 61.50 b75.00 o. 07488 
RUN UP-RICH 5 -o.o 58.00 b51.00 O.C8010 
TAKE-OFF 6 -o.o 133. 60 1459.DO o.08488 
CLIMB 1 -o.o 105.50 1157,00 0.08111 
DESCENT 8 -o.o 9b.10 105b,OO 0.0793b 
APPROACH 9 -o.o 58.00 b36.00 o. 07705 
TAXI 10 -o.o 22.90 221.00 0.01101 

TEST EXHAUST HHAUST co ca THC NO NO NO ALOEHYDES SMOKE PARllCULAIES 
MOOE GAS GAS I DRYI 2 CDRYI I DRY I 2 • IDRYI 

TE~P PHESSu•r PERCENT y IDRYI PP•Y PPMV CORVI I ORYI 
DEGREES F PSIA PERCENT v PPMV PPHV 

b73.00 -o.oo 5.80 b.10 32281.00 12.00 -o.oo -o.oo 18.00 -o.oo -o.oo 
773.00 -o.oo 5.80 7.30 14494.00 58,00 -o.oo -o.oo 14.00 -o.oo -o.oo 

1100.00 -o.oo 9,20 6.80 2855.00 86.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 1211.00 -o.oo 9.00 b.80 2745.00 58,00 -0.0D -o.oo -o.oo -o.oo -o.oo 
5 13b8. no -o.oo 9,20 7.80 2690.00 57.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
b I 368.00 -o.oo 10.40 7,60 2745.00 58,00 -o.oo -o.oo -o.oo -0.DO -o.oo 
7 135h.00 -o.oo 9.80 7.40 2525.00 68.00 -o.oo -o.oo A.00 -o.oo -o.oo 

1314.00 -o.oo 9, 70 1.10 2525.00 62.00 -o.oo -o.oo b.00 -o.oo -o.oo 

• 1222.00 -o.oo 9.10 1.00 2525.00 56.00 -o.oo -o.oo 6.00 -o.oo -o.oo 
10 P07. 00 -o.oo 7.80 b.40 21221. 00 58.00 -c.oo -o.oo 14.00 -o.oo -o.oo 

HST MASS EHi MASS EHi "-ASS EHi HASS FHI ~ASS EHi MASS EHi HASS EHi HASS fHI HASS EM I MASS FHI •ASS E"i MASS fHI 
MOOE co HC ~02 C02 NO NOX co HC N02 C02 NO NOX 

LB/IK L B/IK LBllK LR/ IK LBllK LR/IK LB/HR LB/HR LB/HR LB/H~ LB/HR LB/HR 
LB FUEL LB FUEL LA FUEL LB FUEL LR FUEL LB FUEL 

745.00 237.48 o.o 1152.19 O.b8 0,68 1832b.87 58H,88 o.o ))261,9) lb.01 lb.bl 
805. )5 115.26 o.o 1592.64 1.32 I. 32 19811.bO 2835.47 o.o 3917B.92 JZ,54 32.5' 

1141.27 20.28 o.o I 125. 40 I, 75 1.75 68247.94 1212.98 o.o 79259,00 104. 19 104. 79 
111I.12 19. 1b o.o I 142. 80 1.20 1.20 b95b3.56 1215.14 o.o 82582.19 H.64 71.64 
1076.21 18.02 o.o 1431.13 1.10 1.10 6H21.84 1045.15 o.o 81156. ]I bl. 53 63.53 

• 1149.11 I 7. 18 o.o I 120.10 1.05 1.05 153601. 69 2321.94 o.o l7b3b5.A8 140, II 140. 71 
1 1134. 41 I b. 7' o.o IH5.90 1.29 1.2q 119b80.31 llb6.05 o.o 141992. 81 116.4C IJb.40 
8 1149.17 I 1.13 o.o 1321.63 1. 21 1.21 111125.00 lb5b. II o.o 127801.69 llb.67 I lb.b1 
9 1135.07 I 7,65 o.o 1142. 18 1.12 1.12 b5B31.BI I 023. 70 o.o 77857.88 65. ll 65.11 

10 951. 73 lb2.bl o.o 1229.56 1.16 I.lb 21840.42 1724.18 o.o 2815b.90 26.68 2b.b8 

LTO CYCLE EH I SS IONS 

TEST TI ME IN MEASURED FUEL co co co HC HC HC NO ~o NO 
•one MOOE FUEL FLOW USED LB/ IK LIHlK E~ISSION LBllK LB/IK EH I SS ION La/ I~ LB/ IK E~ISSION 

MIN. LR/HR L RS. LB FUEL HOURS Les. LB FUEL HOURS LRS, LB FUEL HOURS LBS. 

12.00 24,bO 4.92 805. 15 19811.60 1.962 115.26 28H.'7 0.567 1.12 12 .54 o. 0065 

' 0.10 133.60 0.61 1149. 71 151601.69 o.1b~ 17. 38 2121.~4 O.Oll I .OS 140.71 0.0001 
1 5.00 105.50 8,7b 1134.41 II 9680.11 9,93] 16,H 1766.05 0.141 1. 29 116.4C O, Oil 1 
9 b.00 58.00 5.80 1115.07 65831.81 b.583 17.65 1021.10 0.102 1.12 65 .11 0.0065 

10 4.00 22 .90 I. 53 951.73 21840.42 I. 4b3 162.~1 1724.18 0.250 I. lb 2b.b8 0.0018 

IOTAL FOR CYCLE 21.679 22.110 1.077 0.0268 

TOTAL FOR C YCLE/L 8 FUEL 1.048 0.050 0.0012 
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DATE• 1128/TI 

TEST DllGANIUTID1U SCOTT/GEN AVIUIDN 

ENGINE SUPPLIER! LTCDlllNG 

ENGi NE DATA ••••••••• .. ••••••••••••••••••••••••••••••••• ... •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TOTAL TlllEI 

FUELi AV GAS 100/IJO 

ENGINE TYPE AND llODEll 1~5U-t485 

UTED HORSEPOWER• 250. 

nu. Hits 

FUEL H/C RATIOI 1.8'0 

SERIAL NUllBER: L-62l9-48C 

O'ERA TI ONAl DAT A ******'"**•••••••••••••••••••***"**************************************·****************************** 
INLET AIR TEllPERATURE, DEGREES fl START 71.00 FINISH 71.00 

ATllOSPHERIC PRESSURE• STUT 29.73 FINISH 29.73 

INLET AIR HUlllDJTT, GAN H20/LB URI 0.02 

RELATIVE HUlllDITYI 98. 00 PERCENT 

SAMPLE LINE: TEMPERATUP.E, DEGREES Cl -0.00, FLOM RATE, LITERS/lllN• 1.00 

SAOPLE LINE TRANSPORT TIME, sec: 1.60 

NUMBER OF IE ST St 10 

COMllENISI 

CAllB. IEST ENGINE MEASURED IUASUAED CALCULATED 
HEATER MODE RPll FUEL FLOW AIR. FLOM FIA 

LB/HR LB/HA 

IDLE-LOW -o.o 24.60 221.00 o. 08154 
IDLE/TUI -o.o 26.40 315.00 o. C6984 
RUN UP -o.o 61.50 659.00 0.08068 
RUN UP-LEAN ~ -o.o 59.80 6H.OO D.08102 
RUN UP-R lCH -o.o 59.80 643.00 0.08125 
TAKE-OFF ,, -o.o 124.80 13H.OO 0.09270 
CLIMB 7 -o.o 109.00 1173.00 0.08709 
DE SC ENI -o.o 9B.40 1061.00 o. 08486 
APPROACH q -o.o 61. 50 662.00 o. 08002 
TUI 10 -o.o 24.60 219.00 0.01915 

TEST EXHAUSI EXHAUST co co THC NO NO NO ALDEHYOES SMOKE P6R I I CUL ATES 
MODE GAS GAS IDRTI 2 IDRYI IDRTI 2 x IDRTI 

TEMP PRESSURE PERCFNT v IDRYI PPJl.V PPMV I ORYI IORYI 
DEGREES PSU PERCENI PPMV PPMV 

613.00 -o.oo e.10 6.20 2Q613.00 14.oo -o.oo -o.oo 25.00 -o.oo -o.oo 
762. 00 -o.oo 6.40 e.10 59H.OO 47.00 -o.oo -o.oo 14.00 -o.oo -o.oo 

1100.00 -o.oo 10.10 6.80 •104.00 10.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1211.00 -o.oo 10.10 1.00 2995.00 83.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1121.00 -o.oo 9.90 6.90 6433.00 55.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

6 1368. 00 -o.oo 11.90 1.eo 2662.00 47.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1156.00 -o.oo 11.00 7.50 2385. 00 54.00 -o.oo -o.oo 'l.OO -o.oo -o.oo 
e I 134. 00 -o.oo 10.10 1.10 2440.00 54.00 -o.oo -o.oo 9.00 -o.oo -o.oo 
9 1211.00 -o.oo 10.00 6.90 2111.00 52.00 -o.oo -o.oo 9.00 -o.oo -o.oo 

I 0 785.00 -o.oo e.10 6.30 1'1964.00 n.oo -o.oo -o.oo 11.00 -o.oo -o.oo 

TESI HASS EMI MASS Elll MASS EMI MASS EMI MASS EHi HASS Elll HASS EMI MASS EMI MASS EMI MASS EMI HASS EMI ~ASS EM I 
MOOE co Ht N02 C02 NO NOX co Ht N02 C02 NO NOX 

LB/IK L B/IK LB/IK LB/IK LB/IK LB/ IK LB/HR LB/HR LB/HR LB/HR LB/HR LB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

9bO. 2q 196.22 o.o 1121.oe 0.21 0.21 21623.17 4827.12 o.o 27126.18 6.54 6.54 
856.6] 45.49 o.o 1703.48 1.01 1.01 22615.09 1200.91 o.o 44971. 97 27. 28 21.2e 

1178.14 21.u o.o 1246.9] l.H 1.34 72492.19 1687.03 o.o 76686.11 82.53 e2. 51 
1112.10 19.92 o.o 1277.03 1. 58 1.se 70127.11 1190.99 o.o 76366.]8 Q4.66 Q4.66 
1146. 59 42.67 o.o 1255.63 1.05 1.05 68566.06 2551. 72 o.o 75086. 18 62.57 62.57 

6 1204.08 15.4] o.o 1240.05 0. 78 o. 78 150268.63 1925.20 o.o 154758.31 q1.1iiq 97.49 
1 1185.93 

"'· 73 
o.o 1210.0 D.9b 0.96 129266.56 1605.19 o.o 13e4e1 .ae 104.Zl 104.21 

e 1184.86 15.47 o.o 1210.11 0.98 0.98 116589. 75 1522.69 o.o 124979.11 %.65 q6.b'i 
9 1176. II 18.68 o.o 1275.07 1.00 1.00 72330.63 1148.13 o.o 78416.81 61. 78 61. 78 

10 1014.10 135.91 o.o 1176.59 0.12 0.12 25H8.93 334]. 28 o. 0 2R944.00 11.11 11.11 

LIO CYCLE EMISSIONS 

TEST llHE IN MEASURED FUEL co co co t<C Ht HC NO NO NO 
MOOE MOOE FUEL FLOW USED LB/IK LB/IK EMISSION LB/IK LB/IK EMISSION LB/I K LB/IK EMISSION 

HIN. LB/HR LBS. LB FUEL HOURS LBS. L 8 FUEL HOURS Las. LB FUEL HOURS LBS. 

12.00 26.40 5.28 856.63 22615.09 4.523 4~ .... q 1200.91 0.240 1.01 21.ze 0.0055 
0.10 124.80 0.62 1204.08 150268.63 0. 751 15.43 1925.20 0.010 o.1a 97.49 o. 0005 
5.00 1oq.oo 9.05 1185.9] 129266. 56 10.729 14. 13 1605.19 0.133 0.96 104.2) 0.0087 

9 6.00 61. 50 6.15 1176.11 72330.63 7.233 l~.68 1148.13 0.115 1.00 61. 78 o. 0062 
10 4.00 24.60 1.65 1034.10 25438. 91 1.704 115.91 nn.2e 0.224 o. 72 11.11 o. 0012 

I07AL FOR CYCLE 22 .149 24.941 o. 722 0.0220 

TOTAL FOR CYCLE/LS FUEL 1.096 0.012 0.0010 
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DATE: Bl 6171 

TEST ORGANIZATIONt SCOTT/GEN AVIATION 

ENGi NE SUPPL! ER I L YtOll I NC 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••• .. ••• .. •••••••••••••••••••••••••••••• 

CAL ID NUllBER: 266 ENGINE TYPE AND llODEL• 10-540-tU5 SERIAL NUllBEA 1 L-ll>U°"'BB 

RATED HORSEPOWER: 250. 

ENGINE TOTAL TlllEI 1305. HRS 

FUEL: AV GAS 1001130 FUEL Hit RATIO: 1. B40 

OPERATIONAL DATA ********************************* .. *******'************************************************************ 
INLET AIR TEllPERATURE, DE.GREES fl START 

ATMOSPHERIC PRESSURE: START 2q.Bq FINISH 

INLET AIR HUlllOITY, GRN H2DILB AIR• 0.01 

RElAT IVE HUMIDITYJ 51.CO PERCENT 

SAMPLE LINEI TEllPERATURf, CEGREES C: -o.oO, FLOW RATE, LITERS/MIN: 1.00 

SAllPLE LINE TRANSPORT TIME. sec: 1.60 

NUllBER OF TESTS: q 

tOllMENTS: 

tARB. TEST ENGINE llEASURED llEASURED CALCULATED 
HEATER MODE RPll FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

I DLE-LOIO 1 -o.o 3.50 26.00 o. 087B4 
IDLE/TAXI 2 -o.o 15.BO IU.00 o. OB315 
RUN UP 3 -o.o l! .60 106.00 o. OB86l 
RUN UP-LEAN 4 -o.o 29.90 216.00 0.09003 
RUN UP-RICH 5 -o.o 29.90 292. 00 o. 08854 
TAKE-OFF 6 -o.o 109.00 1047.00 0.0'1541 
CLIMB 7 -o.o 49.20 4 71. 00 o.0901B 
APPROACH 9 -o.o 26.40 256.00 O. CB978 
TA XI 10 -o.o 12. 30 121.00 0.01110 

TEST EX HAUS 1 EXHAUST en co THC NU ~o NO ALDEHYOES SMOKE PARTICULATES 
MOOE GAS GAS I ORY! 2 CORVI IORYI 2 x I ORYI 

TFMP PRESSURE PERCENT v IORYI PPMV OPMV IORYI IORYI 
DEGREES F PSIA PERCENT PPMV PPMV 

650.00 -o.oo a.so 4.60 55732.00 13.00 -o.oo -o.oo 5e.oo -o.oo -o.oo 
762. 00 -o.oo B. 80 5.90 30771. 00 2e.oo -o.oo -o.oo 60.00 -o.oo -o.oo 

1166.00 -o.oo 12.90 5.40 5767.00 9.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1289.00 -o.oo 12.20 5.60 13975. 00 12.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1278.00 -o.oo 12.70 5.60 5767.00 1.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1289.00 -o.oo 14.20 5. 70 4381.00 16.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
IH4.00 -o.oo 13. lO 5.60 44q2.oo 12.00 -o.oo -o.oo 27.00 -o.oo -o.oo 
1121.00 -o.oo !l.00 5.60 5379.00 11.00 -o.oo -o.oo 14.00 -o.oo -o.oo 

10 818.00 -o.oo to.qo 5.00 6322.00 11.00 -n.oo -o.oo 't\ .oo -o.oo -a.co 

TES r MA~S EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS lMI ~ASS E•I MASS EMI 
MOOE co HC N02 C02 NO NOX co HC N02 t02 NO NO• 

LB/ IK LB/lK LB/ IK LB/ lK LR/ IK LB/lK LB/"R LB/HR LR/11R L BIHR LB/"R LB/HR 
LB FUEL L 8 FUEL L 8 FUEL L 8 FUEL L 8 FUEL LB FUEL 

0!9.61 145.B a.o 7Bl.95 a.23 0.23 321 S.63 1208.65 o.o 273b.Al n. 81 0.81 
1000. 02 200. 31 o.o 1053.46 o. 52 o. 52 15800.33 H64. 86 o.o 166'4. 61 8. 26 8.26 
1180. 59 35.H o.o 908.05 0.16 0.16 43626.71 1117.01 o.o 286q4. 2" 5. 00 5.00 
l 2A3. 86 84.23 a.a 925.94 o. 21 o. 21 38387.34 2518.40 o.o 27685.65 b.20 6.20 
l lS9, 19 35.35 o.o 941.68 0.12 O. IZ 40639. 71 1056.97 o.o 28156.14 3. b8 l.b8 
1410.52 24.92 o.o 889.62 a.26 0.2b 151746.94 271b.67 o.o 96'168.5b 28.45 28.'5 
13R8.b4 26.86 o.o 918.68 0.21 o. 21 68321.19 1321.57 o.o 45199.16 10.13 10.11 

9 1372.31 32. 52 o.o 928.82 0.19 0.19 16228.86 A58.53 o.o 24520.96 5.04 5.04 
10 1331.•8 44.25 o. 0 960.0Z 0.22 o. 2~ 16381.33 ~44.22 o.o 11808.22 z. 72 z. 72 

LTO CYCLE EMISSIONS 

TFST f I HE IN MEASURED FUEL to co co HC HC HC NO NO NO 
MOOE ~DOE FUEL FLOW USED LB/ lK LB/lK EMISSION LB/lK LB/lK EHi SS ION LO/IK l A/ lK ~MISSION 

HIN. LB/HR LBS. LB FUEL HUUMS LBS. LB FUEL HOURS LBS. LB FUEL HOUijS LBS. 

12.00 15.80 3.16 1000.02 15800.33 ] .160 200.11 3164.86 0.633 n. 52 B.26 0.0017 
0.10 109.00 o.•4 1410. 52 153746.94 o. 76Q 24,92 z 716. 6 7 0.014 0.2b 2tl.45 0.0001 

1 5.00 49.20 4.08 1388. b4 68311.1 q 5.671 26, Sb 1321.57 0.110 0.11 1ry.13 c.coo0 
q 6.00 26.40 2.64 1372.31 36228.86 ].623 JZ.52 858.53 O.OA6 0.19 s.01e 0.0005 

1a 4.00 12.10 0.02 llll.'18 16383.H 1.098 44.25 544.Zl o.a36 o. 22 z.12 0.0002 

TOTAL FOR C VCL~ 11. 251 14. 320 o.a1q o. 0033 

TOT AL FOR CVClf/LB FUEL l.ZH 0,078 o. 000) 
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DATE: 8/ 6/71 

TEST ORGANIZAflONI SCOTT/GE~ AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE n&TA ••••••••••••••••·••• .. •••••••••••••••••••••••'!••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAL ID NUNBERI Z67 ENGINE TYPE AND NODEL1 10-,40-C4B' SERIAL NUNBER I L-16Z)-48C 

RATED HORSEPOWER! 2'0. 

ENGi NE TOTAL TINE• nu. H•s 

FUEL• AV GAS 100/UO FUEL H/C UTIOI 1.uo 

O'ERATIONll DATA ••••••••••••••••teeeeeeeeeeeeeeee .. t•teeeeeeee•••••••••• .. eeeeeeeeeeeeeeeeeeeeeeeee .. •••••••••••••••••• 

INLET UR TENPEUTUlEo DEGREES fl START ez.oo FINISH az.oo 

ATNOSPHER IC PRESSURE I SfART z•.•o FINISH z•.•o 

INLET AIR HUNIDITY, GAN HZO/LB AIRI 0.01 

RELAJIVE HUNIDIJYI '2. 00 PERCENT 

SAMPLE LINEI TENPERlTURE, DEGREES Cl -O.OO, FLOW RATE, LITERS/NINI 1.00 

SAMPLE LINE TRANSPORT TINE, SEC1 1.60 

NUNBEA OF TESTS• 10 

CARB. HST ENGINE NElSURED NEASUAED CALCULATED 
HEATER NOOE RPN FUEL FLOW AIR· FLOW F/A 

LB/HR LB/HA 

I OLE-LO~ -o.o 8.80 61.00 0.09052 
IDLE/TAXI -o.o 8.80 n.oo o.OB654 
RUN UP -o.o 29.•D 2B9.00 o.0'284 
AUN UP-LEAN 4 -o.o 22.90 191.DO 0.09070 
AUN UP-RICH 5 -o.o 28.10 . 275.00 0,09079 
TUE-OFF 6 -o.o 12.10 700.00 0.10011 
CLIMB 7 -o.o 52. 70 509.00 0.09415 
DESCENT B -o.o 40.40 ]93.00 0.0•225 
APPROACH 9 -o.o 26.40 255.00 0,0904] 
TAXI 10 -o.o 10.50 Bl .DO 0.0•4H 

TEST E ltllUS T EXHAUST en co THC NO ND NO ALDEHYDES SMOKE PARTICULATES 
MODE GAS GAS IDAYI 2 IOAYI IDAYI 2 l f OAYI 

TEMP PRES SUR!; PERCENT V IDAY I PP"V PPMV IORYI I ORYI 
DEGREES PSU PERCENT V PPMV PPNV 

I 594.00 -o.oo B.40 4.40 64260.00 26.00 -0.DO -o.oo 70.00 -o.oo -o.oo 
z 111.00 -o.oo B.'10 5.60 1•1Bo.oo 22.00 -o.oo -o.oo 66.00 -o.oo -o.oo 
] 1166.00 -o.oo ll.50 5.60 6870.00 15,00 -o.oo -o.oo -o.oo -o.oo -o.oo 
4 119•.oo -a.no 11.00 5.20 11140.00 15.00 -o.oo -o.oo -o.oa -o.oo -o.oo 
5 1256.00 -o.oo u.oo 5. 70 6630.00 9.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 127B.OO -o.oo 14.70 6.20 4830. 00 16.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
1 1244.00 -o.oo I 3,qo ~.10 47\0.00 11.00 -o.oo -o.oo 26.aa -a.no -o.oa 
B 1211.00 -o.oo ll.50 5. 70 4710.00 12.00 -o.oo -o.oo IB.00 -o.oo -o.oo 
9 IOQ9,QO -o.oo ll .20 5.50 5670.00 10.00 -o.oo -o.oo 15. 00 -o.oo -a.co 

1a 773.00 -o.oo 10. 70 •• 10 46260.00 9.ao -o.oo -o.ao 42.00 -a.no -o.oo 

TEST MASS ENI NASS ENI MASS EMI MASS EMI MASS EMI NASS ENI MASS EMI MASS EMI MASS EMI MASS F.M I MASS ENI MASS EMI 
MOOE ca HC N02 C02 NO NOl co HC N02 ca2 NO NOl 

L8/IK LBllK L"llK L8/IK LB/ IK LB/IK LB/HR LB/HR LB/HR LB/HR LB/HR LB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

BB2. 66 JB6.72 o.o 726.45 o.o 0.45 7767. lB HOl.15 o.o 6392.13 3. 95 J.95 
913.05 24q,09 o.o 962.00 0.40 0.40 8562. 8B 2192.00 o.o B465.56 3.48 J,4B 

137B.14 40.17 o.o 898,]6 0.25 0.25 41212.29 1201.14 o. 0 26860.82 7. 52 7 .52 
4 1150.60 18b.55 o.o B54.b2 0.26 0.21> 26348.62 U71.9B o.o 19570.11 5. 9C 5. 00 
5 1356.15 )9.62 o.o 934.42 o. 15 0.15 l8ll 3.4B 1113.25 o.o 26251.20 •. H 4.33 
6 llBB. 83 26.14 o.o 920. 37 0.25 0.25 IOOIH,04 18B4.35 o. 0 6635B. 75 11. oo 11.00 
7 1199.10 21.1 s o.o QOl.46 O. IB O.IB 73732.38 1430.90 o.o 47506.Ql Q.5B 9.58 
8 l 3B6.47 21.10 o.o 919.79 0.20 0.20 56013.21 1119.24 o.o 37159. 51 8.18 B.IB 
9 1384.0B 34.05 o.o '106. ll 0.17 0.11 3653'1.11 B'l8.92 o.o 23921.12 4.55 4.55 

10 I 07'1. 42 267.2B o.o 144.98 0.15 0.15 11333.93 2~0b, 39 o.o 7822.27 I. 57 1. 57 

LTO CYCLE EMISSIONS 

TESf Tl ME IN MEASURED FUEL ca co co •C HC HC NO NO NO 
MOOE MOOE FUF.L FLOo USF.0 LB/IK LA/lK EMISSION L6/1K LB/IK EMISSION LB/ IK LB/ IK F.MISSION 

MIN. LB/HR LBS. LB FUEL HOURS LBS. LR FUEL HOURS LBS. LB FUEL HCURS LBS. 

2 12.00 B.BO l. 76 973.05 8562.BB 1. 713 249.0'I 2192.00 0.438 0.40 3.48 0."0007 
6 0.10 12.10 0.16 IJB8.8l 100134.•4 0.501 26.14 IB84. 35 0.009 0.25 17 .90 0.0001 
1 5.00 52. 70 4. 37 ll'l'l.10 13132.38 6.120 27.15 1430.90 0.11'1 O. lB 9.58 o. 0008 
9 6.00 2b.40 2. 64 13B4.0B 36539.11 ).654 34.os B9B.92 o.oqo 0.11 ... 55 0.0005 

10 4.00 10.so 0.10 1079.42 l llll.•l 0.759 267.2B 2B06.l9 n. 10B 0.15 l .5 7 0.0001 

TOTAL FOR CYCLE 9.BlB 12. 746 0.845 o. 0021 

TOTAL FOR CYCLE/LB FUEL 1.296 O,Od6 0.0002 
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on'E• 8111111 

TEST ORCANIUTIOJU SCOTT/GEN AVIATION 

ENGINE SUPPllERI LYCOlllNC 

ENGINE DATA •••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••*********'********* .. ********************* 
CAL ID NUMBER• 372 ENGINE TYPE AND llODELI D-540-AIB' SER UL NUllBER 1 

RATED HORSEPOWER• 2,0. 

ENGINE TOTAL TlllE1 II]]. HRS 

FUEL• AV GAS 100/130 FUEL H/C RATIOI 

OPERATIONAL DATA ******************************************************************************************************* 
INLET AIR TEllPERATURE, DECREES F: START 

ATNOSPHERIC PRESSURE: START 

78.00 f INISH 78.00 

30.29 FINISH 30.29 

INLET AIR HUNIDITY, CRN H20/LB AIR: 0.01 

RELATIVE HUNIDITYI 0.00 PERCENT 

SANPLE LINE• TEMPERATURE, OF.CREES Cl -0.00, FLOW RATE, LITERS/NIN: 1.00 

SAMPLE LINE TRANSPORT TlllE, SEC: 1.60 

NUMBER Of TESTS 1 II 

CDllMENTS: 

CARB. TEST 
HEATER MODE 

IDLE-LOW 
IDLHIAKI 
AUN 1JP 
RUN UP-LEAN 
RUN UP-RICH 
TAKE-OFF 
CLIMB 
DESCENT 
OESCENT 
APPROACH 
TUI 

TEST 
HOOE 

I 
2 
3 
4 
5 
6 

Q 

10 

TES I 
MOOE 

1 
8 
8 
9 

10 

IE ST 
MODE 

b 
1 
9 

10 

EX HAUS I 
GAS 
TE MP 

DECREES 

639.00 
650.00 
852. 00 
129. 00 
818.00 

1480.00 
l480.00 
1446.00 
1300.00 
1222.00 

796. 00 

HASS EHi 
co 

LB/IK 
L~ FUEL 

R57. 3q 
q17. 85 
Q5l.1 l 
Q5J .96 
960. 50 
c;l64. OQ 
885. 33 
730. 85 

1247.25 
q16. 66 
921.lO 

Tl •E IN 
MO Of 
"'IN. 

12.00 
0.30 
5.00 
6.oo 
4.00 

IOTAL FOR tYCL E 

4 
5 
6 
1 
8 

ON 8 
9 

ID 

ElHAUSI 
GAS 

PRESSURE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
Ht 

LBllK 
LB FUEL 

121.23 
53.86 
19.32 
11.11 
16.09 
1q.47 
16.18 
14.83 
22.ea 
19.78 
61.26 

HE6SUREO 
FUEL FLOW 

LB/HR. 

26.40 
I 09.00 
ql.40 
56. 30 
26.40 

IOTAL FOR CYCLE/LB FUH 

ENGINE MEASUPED 
RPH FUEL FLOW 

LB/HR 

-o.o 22.90 
-o.o 26.40 
-o.o 59.80 
-o.o 56. 30 
-o.o 43.90 
-o.o 109.00 
-o.o 91.40 
-o.o 75.60 
-o.o 87.90 
-o.o 56.30 
-o.o 26.40 

to tD THC 
IDRYI 2 lORYI 

PERCENT v lDRYl PPMV 
PERCENT V 

6.40 1.10 15801.00 
1.10 1.eD 1214. 00 
8.10 8.80 2870.00 
8.10 8.eo 2536.00 
R.10 a.10 2369.00 
8.30 8.80 2926.00 
1 .. hO 9.50 2425. 00 
5.90 10.20 2090.00 

11.40 6.10 3651.00 
1.10 a.so 2810. 00 
1.80 8.40 9057.on 

MASS EMI MASS EMI MASS EMI 
N02 C02 NO 

I BllK LBllK LB/IK 
LB FUEL L 8 FUEL LB FUEL 

o.o l4q4.4q 0.20 
o.o 1584.34 0.45 
o.o 1625. 26 4.09 
o.o 1628.42 l. 48 
o.o 1620.95 2.'7 
o.o l60o.o5 6.14 
o.o 1118.81 6.70 
o.o IQ85.24 1e.1q 
o.o 1151. 76 2.19 
o.o 160].qq 5.24 
o.o 1558. 76 0.02 

L TO CYCLE 

FUEL to co 
USED LBllK LBllK 
LBS. LB FUEL HOURS 

5. 28 917.85 24231. 32 
0.54 q64.09 105085.25 
7.59 B85.H 9oq19. e 1 
5.63 92t..66 52110.82 
l.17 921.20 24JIQ.76 

ZO. AID 

~EASURED CALCULATED 
AIR FLOW FIA 

LB/HR 

244.00 o. C7009 
307.00 0.01242 
702 .oo o. 07933 
661.00 o. 07918 
515.00 0.07867 

1215.00 o. 08028 
1100. 00 0.07978 
956.00 0.07475 
917.00 0.08614 
665.00 o. 01141 
306.00 0.01909 

NO NO NO 
lORYJ 2 • 
PPHV lORYI IORYJ 

PPMV PPMV 

9.00 -o.oo -o.oo 
21.00 -o.oo -o.oo 

212.00 -o.oo -o.oo 
128.00 -o.oo -o.oo 
121.00 -o.oo -o.oo 
322 .co -o.oo -o.oo 
l'i0.00 -o.oo -o.oo 
899.00 -o.oo -o.oo 
155.00 -o.oo -a.no 
265.00 -o.oo -o.oo 

32.00 -o.oo -o.oo 

HASS EH I HASS EHi HASS EHi 
NOX to Ht 

LBllK LR/~R LB/HR 
LR FUEL 

0.20 lQb:Ft.18 2176.28 
0.45 24211.32 1421.80 
4.09 56Hl>.ll 1155. Jq 
2.48 531Ce.ll 963.05 
2.0 42165. 83 106. 29 
6.14 105085.25 2121.10 
6. 70 80918.61 1478.74 

18.19 5~252.01 1120.95 
2. 79 I09b ll. 56 2010.Q3 
5.24 5211C.82 1113.6Q 
0.62 2011.10 1611.ll 

EMISSIONS 

co Ht Ht 
EH I SS ION LBllK LB/lK 

Les. LB FUF.L HOURS 

4.846 53.86 1421.80 
0.525 19.47 2121.10 
6.116 16.18 1478.74 
5.217 I 9. 78 llll.6q 
1.629 bl.lb 1617.31 

18.934 

C.910 

AL OEHYDES SMOKE PAR II CULA TES 
IDRYJ 

23.00 -o.oo -o.oo 
18.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

1.00 -o.oo -o .. oo 
9.00 -o.oo -o.oo 

12.00 -o.oo -o.oo 
3.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 

HASS EMI HASS EMI MASS E~I M&SS EHi 
N02 t02 NII NOX 

LB/HR LB/HR LB/HR LB/HR 

o.o 34221.89 "· 54 4.54 
o.o 41826.50 11. 11 11.11 
o.o 97190.44 244.17 244. 71 
o.o Ql680.l9 '39.41 l]q.41 
o.o 71159.50 IDB.SQ 108.5Q 
o.o 175059.00 66c;l.64ii 661;J.6o\ 
o.o 158927.IJ 612.10 612.10 
o.o 150084.00 1182.85 1182. 85 
o.o 10121q.94 244.84 244.84 
o.o 91681.38 zq4.q7 294.q2 
o.o 41151.7.0 16. ]Q 16. 39 

Ht NO NO NO 
EMISSION LBllK L 81 IK EMISSION 

LBS, LB FUEL HCURS Les. 

0.284 0,45 11.11 O. OC24 
0.011 6.14 669.64 o.oon 
0.123 6.70 612.10 0.0508 
0.111 5.24 294.92 0.0295 
0.108 0.62 16.39 o. 0011 

0.631 o. 0811 

0.031 0.0042 
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TEST ORGAN I LAT ION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

.I 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••••••••• 

CAL I 0 NUMBER I 313 

ENGINE TOTAL TIMEI 

FUEL• AV GAS 100/IJO 

ENGINE TYPE ANO MOOELI 0-540-AlB5 

RATED HORSEPOWER• 250. 

1 UJ. HRS 

FUEL H/C RATIOI 

SER UL NUMBER I L-Jl4l-40A 

OPERAT IONIL OAT A *******''''''********''************************************************************'*****************'* 
INLET AIR TEMPERATURE, oeGREES fl START 

ATMOSPHERIC PRESSUREI START 

86.50 FINISH n.oo 

30.29 FINISH 30.2• 

INLET AIR HUMIDITY, GRN H2DIL8 URI 0.01 

RELATIVE HUMIOITYI 36.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C• -O.OC, FLOW RATE, LITERS/MIN• 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTS: II 

COMllENTS: 

CARS. TlST ENGINE MEASURED MEASURED CALCULATF.O 
HEATER MOOE RPM FUEL FLOW AIR FLOW FIA 

LB/HR LB/HR 

IDLE-LOW -o.o 19. 30 230.00 o. 06411 
IDLE/TAXI -o.o 26.40 JU.OD 0.07458 
RUN UP -o.o 59.80 402. 00 o. 01190 
RUN UP-LEAN 4 -o.o 59.80 703.00 0.07944 
RUN UP-RICH 5 -o.o 40.40 HT.00 o.07B48 
TAKE-OFF 6 -o.o 110. 80 1291.00 o. 08034 
CLIMB 1 -o.o 84.40 1082.00 o.0121a 
DESCENT B -o.o 65.00 a12.oo 0.07U5 
DESCENT ON 8 -o.o 17.40 804.00 D.08597 
APPR!IACH 9 -o.o 58.00 548.00 0~09150 
TAXI 10 -o.o 26.40 305.00 0.07886 

TfST EXHAUST EXHAUST co co THC NO NO NO 
MOOE GAS GAS lORYI 2 IORYI CORY) 2 x 

tEMP PRESSURE PERCENT V IOAYI PPMV PPMV IORYI IORYI 
OEGREES PSIA PERCENT v PPMV PPMV 

I -o.oo -o.oo 4.20 B.50 ll918.00 13.00 -o.oo -o.oo 
2 706.00 -o.oo 6.90 a. 50 74 .. 9.00 25.00 -o.oo -o.oo 
3 986.00 -o.oo 7.90 8.60 3642.00 259.00 -o.oo -o.oo 
4 975.00 -o.oo a.oo 8.90 3200.00 149.00 -o.oo -o.oo 
5 886.00 -o.oo 7.90 a.so 3035.00 IJ9.00 -o.oo -o.oo 
6 1457.00 -o.oo 8.30 a.10 391J.OO 283.00 -o.oo -o.oo 
1 1480.00 -o.oo 5.20 10.30 2593.00 2026.00 -o.oo -o.oo 
8 1390.00 -o.oo 6.10 9.80 2704.00 851.00 -o.oo -o.oo 
B 1256.00 -o.oo 11.40 6.60 4193.00 157.00 -o.oo -o.oo 
9 1110.00 -c.oo u.10 5.10 6566.00 J4.00 -o.oo -o.oo 

ID 796. OD -o.oo 7.90 8.30 8497 .00 35.00 -o.oo -o.oo 

TEST ~ASS EMI MASS EM I MASS EMI MASS EMI MASS EMI MASS EM I MASS EM I MASS EM I 
llOOE co HC N02 C02 NO NOi co HC 

LB/ lK LB/IK LBllK LB/IK LB/ lK LB/IK LB/HR LB/HR 
LB FUEL LB FUEL LR FUEL LB FUEL LR FUEL LB FUEL 

I 610.19 99.26 o.o I 942. 2 3 o. 31 0.31 11788. 26 I 915. 79 
2 863.41 53.38 o.o 1611.IB 0.51 0.51 21793.93 1409. 33 
3 946.38 24.99 a.a 1618, 72 5.10 5.10 56593. 20 1494. 25 
4 •38. 55 21.50 o.o 1640. 58 2.87 2.81 5bl25.43 1285.71 
5 938.62 20,b5 a.a 1642.BO 2.11 2. 71 31920. 30 834.35 
6 963.82 ?b.42 a.a 1587.31 5.40 5.40 I 0619 I. 75 2921.68 
1 b66.b0 19.04 o.o 2074.63 42.6b 42.66 56261.31 1606. 71 
B 1b2. IO I 9. 35 o.o 1923.14 17.46 17.46 49536. 39 1257.61 
8 1250. 36 26.14 o.o 1131.39 2.83 2.83 96717.44 2038.63 
9 H22.51 39.05 o.o 832.04 0.58 0.58 82505.69 22b4.b9 

10 936.DB H.66 a.a 1545. 26 0.68 0.68 24712.4b 1522.30 

LfO CYCLE EMISSIONS 

JES r flllE IN MEASURED FUEL to co co HC Ht 
MOOE MOOE FUEL FLOW usEo LBllK LB/IK E•ISSION LB/lK L8/1K 

MIN. LR/HR LBS. LB FUEL HOURS LBS, LB FUEL HOURS 

2 12.00 26.40 5.28 863.41 22793.93 4.559 53. 38 1409,)3 
6 0.10 110.ao o. 55 961. 82 106791.15 0.534 26. 42 2927.68 
1 5.00 84.40 1.01 666.60 56261. 31 4.670 19.04 1606. 71 
9 6.00 58.00 5.BO 1422.51 8H05.69 8.251 39.05 2264,69 

10 4.oo 26,40 1.11 936.08 24712.46 1.656 5l.6b 1522. 30 

TOTAL FOR CVtLE 20. 408 19.669 

TOTAL FOR CYCLE/LB FUEL 0.964 

ALDEHYOES SMOKE PARTICULATES 
IORYI 

18.00 -o.oo -a.co 
10.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

4.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 

11.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 
8.oo -o.oo -o.oo 

MASS EMI MASS EMI >!ASS ENI ~ASS EMI 
N02 C02 NO NOi 

LB/HR LB/HR LP./MR LB/HR 

o.o 37484. 98 5.99 5.99 
o.o 44119.20 13.51 13.57 
o.o 96799.~3 304. 76 304, 76 
a.a 9810b.50 111.10 111.10 
o.o 6b369,0b 109.59 109.59 
o.o 175880.25 598.09 598.09 
a.a 175098.50 3600.53 3b00.5l 
o.o 125042.15 1135.13 1135.13 
o.o 88034. 25 218. 92 218.92 
o.o 482~8.27 l3.b3 3),6) 
o.o 40194.83 11.98 17.98 

HC NO NO NO 
EMISSION L8/ I K LB/ IK EMISSION 

LBS. LB FUEL ~OURS LBS. 

D.282 0.51 13 .57 0.0021 
0.015 5.40 59B .09 0.0030 
0.131 42.bb lb00.53 O. 29BB 
0.226 0.5B 33.63 0.0034 
0.102 O.b8 17.9A 0.0012 

0. 758 0. 3091 

0.031 0.0151 
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DATE• 8/17171 

TEST ORGANIUTIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••• .. •••••••••• .. •••••••••••••••••• 

ENGINE TYPE AND MODEL• 0-540-Al85 SERIAL NUMBERI 

ENGi NE TOUL TlllEI 11H. HRS 

FUEL• AV GAS 100/130 FUEL H/C RATIOI 1. 840 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••e .. eeeeeeee~eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
INLET AIR TEMPERATURE, D6GREES F: START 

ATMOSPHERIC PRESSURE: SURT 

n.oo FINISH 85.00 

10.29 FINISH 10.29 

INLET AIR HUlllOITY, GRN H20/L8 AIRI 0.01 

RELATIVE HUlllOITY: 18.00 PERCENT 

SA~PLE LINEI TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/lllNI 1.00 

SAMPLE LINE TRANSPORT TIME, SF.C: 1.60 

NUMBER OF TESTS: 11 

COMMENTS I 

CAA&, TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MODE RPM FUEL FLOW A IR FLOW F/A 

LB/HR L8/HR 

IDLE-LOW 1 -o.o 22.90 229.00 0.06151 
IDLE/TAXI 2 -o.o 24.60 299.00 0.01201 
RUN UP 1 -o.o 58.DO 684.0D 0,01574 
RUN UP-LEAN 4 -o.o 61.50 130.00 Q.01616 
RUN UP-RICH 5 -o.o 40.4C HA.00 0,01548 
TAU-Off 6 -o.o 114. 10 1143.00 0.01811 
CLIMB 1 -o.o 81.9D 1075.00 0.07186 
DESCENT 8 -o.o 75.90 954.DO 0.07127 
DESCENT ON 8 -o.o 17.40 799.00 o. 08291 
APPROACH 9 -D.O 58,00 670.00 0,01594 
TUI 10 -o.o 26.40 101.00 0.01718 

TFS T EXHAUST FXHAUST co co THC NO NO N'J 
MOOE GAS GAS IDRYJ 2 IDRYI I ORY I 2 x 

TEMP PRESSURE PERCENT IDRYI PPMV PrMV I DRYI CORY) 
DEGREES PSIA PERCENT v PPf'tY PPMV 

5.16 -o.oo 1.60 9.60 6118.00 11.00 -o.oo -o.oo 
560.00 -o.oo 6.20 B.80 6262.00 lB.00 -o.oo -o.oo 

1016.00 -o.oo 1.60 B.50 2891.00 101.00 -o.oo -o.oo 
4 1121.00 -o.oo 7.60 8.70 2400.00 211.00 -c.oo -o.oo 
5 1121.00 -o.oo 1.60 A,50 2145.00 194.00 -o.oo -o.oo 
6 1300.00 -o.oo a.no B.10 2711. 00 168.00 -o.oo -o.oo 

II 88, DO -o.oo 6,60 9.20 2400.00 669.00 -o.ou -o.oo 
1244.00 -o.oo 5.60 9.70 2179.00 1067.00 -o.oo -o.oo 
1011.00 -o.oo 11.10 6. 10 3559.00 21B.OO -o.oo -o.oo 

9 1011.00 -o.oo 8.10 8.oo 2952.00 281.00 -o.oo -o.oo 
10 -o.oo -o.oo 1. 80 A.OD 9016.00 63.00 -o.oo -o.oo 

TEST MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS E~I MASS FMI MASS EMI 
MOOE co Ht N02 C02 NO NOX co HC 

LB/ IK LB/IK LB/I K LB/lK LB/ IK LB/ IK L B/~R LB/HR 
LR FUEL LB FUEL LB FUEL LB FUEL L 8 FUEL LB FUEL 

525, Bl 52.B5 o.o 2203.09 0. 74 O.H 12040.95 1210.27 
BOl.51 46.]7 o.o 1187.60 0.81 O.Bl 19718.55 1140.62 
916. 79 20.45 o.o 1646.22 6. 09 6,09 54334,oq 1186. IB 
92B. 28 16.79 o.o 1669.64 4.27 4.27 51089, 34 1012.52 
939.96 I 6.61 o.o 1651. 78 3,94 3,94 11914, 19 671.07 

6 952. 21 18.62 o.o 1627.04 7, 19 7.19 1oee37. ao 2127.91 
831. 21 11.11 o.o 1820.64 13. 84 13.84 13068.44 1521.H 
729. 05 16.25 o.o l9B4.17 22.e2 22.B2 55334. 80 1213.14 

1262.94 23.19 o.o 1126.26 4.45 4.45 97751. 31 1195.04 
q 998. 09 20.83 o.o 1548.86 5.69 5,69 51889.28 120B.30 

10 94) .15 67..85 o.o 1519.90 1.25 1. 25 24899.25 1659.12 

LTD CYCLf EMISSIONS 

TEST TIME IN MEASURED FUEL co co co HC HC 
MODE MOOE FUEL FLOW USED LB/lK LR/lK EMISSION LB/lK LB/IK 

MIN. LB/HR LRS. LB FUEL HOURS LBS. LB FUEL HOURS 

2 12.00 24.60 4.92 BOl .51 19718.55 3,944 46.37 1140. 62 
6 0.10 114. 10 0.57 952.21 108B37.00 o.544 18.62 2127.91 
1 5.oo BT.90 1.10 831.27 7306B.44 b.065 11.11 1521.75 
9 6,QO 58,00 5.80 998.09 51889.28 5, 189 20, Bl 120B.30 

10 4.00 26,40 1. 77 943.! 5 24899.25 1.668 62.85 1659.32 

TOT4L FOR CYCLE 20.356 18.010 

TOTAL FOR CYCLE/LB FUEL O.BB5 

ALDEHYDES SMOKE PARTICULATES 
I ORYI 

14.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

1.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 

11.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 

MASS EM I MASS Fiii MASS EMI MASS EMI 
N02 C01 NO NOX 

LB/HR LB/HR LB/HR LB/HR 

o.o 50450. 19 )l.03 11.03 
o.o 43974.B4 l ~. ~5 19.85 
o. 0 95480.15 153,46 153. 46 
o.o 102683.00 267..BI 262. a 1 
o.o 66732.00 1,"l.l2 159.22 
o.o I 85970.56 cn.15 822.15 
o.o 160034.00 1216.56 1216.56 
o.o l 5059B,44 1131. 79 1131.19 
o.o B7112.11 ]ltlt. l 1 344.27 
o.o 89834. 13 32•. a 1 329.87 
o.o 40125.44 33.0J 33.03 

HC NO NO NO 
EMISSION Lo/l K LB/ lK EMISSION 

LBS. LB FUEL HOURS LBS. 

o. 228 O, Bl 19.8~ 0.0040 
0.011 7.19 B22. ]5 o. 0041 
0.126 13.84 1216.56 0.1010 
0.121 5,69 nq, a1 0.0130 
0.111 1.25 33.0) 0.0022 

0.591 0.1~43 

0.029 o. 0071 
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DAfE: 8111111 

TEST ORGANIZATION• SCOTT/GEN AVIATION 

ENGINE SUPPLIER• LYCOlllNG 

ENGINE DA1A •••~•••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAL 10 NUMBERI 315 

ENGINE TOTAL TIMEI 

FUELS AV GAS 100/IJO 

ENGINE TYPE AND MDDELI 0-540-AIB5 

RATED HORSEPOWER• Z,O. 

93Z. HRS 

FUEL H/C RATIO> 

SER UL NUMBER 1 L-345..-40 

O'ERITIONAL OITA ***'***"'''''''***''****'''''''''''''''''''''*'*''''''*' .. ''''''''*'''''~'''******''''''''*'''''''''''' 
INLET AIR TEMPERATURE, OliGREES Fs START 

ATMOSPHERIC PRESSURE• START 

70.00 FINISH 14.00 

30.28 30.28 FINISH 

INLET AIR HUlllOITY, GR:'I H20/LB AIU 0.01 

RELATIVE HUlllOITYI 51. OD PERCENT 

SAllPLE LINE: TEMPERATURE, DEGREES C> -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINF TRANSPORT IUIE, SEt: 1.60 

NUMBER OF TESTS I 11 

COMMENTS: 

CARB. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MOOE RPM FUEL FLOW AIR FLOW F/ ~ 

LB/HR LB/HR 

IOLE-LDW -o.o 21.10 2Z4.00 o.oa193 
IDLE/TAXI -o.o 24.60 289.00 o.014ee 
RUN UP -o.o 52.10 641.00 O. Cl996 
AUN UP-LEAN 4 -o.o 41.50 581.00 0.01186 
RUN UP-RICH 5 -o.o 52.10 654.00 o.01g5" 
TAKE-OFF " -o.o 110.80 1201.00 o.09862 
CLIMB 1 -o.o 110. 80 121'1.00 0.08521 
DE SCENT 8 -o.o H.40 1032.00 0.01~83 
OE SCENT ON R -o.o 84.40 828.00 0.09400 
APPROACH 9 -o.o 58.00 10.00 o.oeo91 
TUI 10 -o.o 22.90 211.00 D.07601 

TEST EXHAUST EXHAUST co CD THC ND hD NO 
MOOE GAS GAS IDRYI z IDRYI IORYI 2 x 

TEMP PRESSURE PERCENT v IDRYI PPMY PPMY I DRYI IORYI 
DEGREES PSU PERCENT Y PPMY PPMY 

106. 00 -o.oo b.ZO 8.90 Z6115.00 15.00 -o.oo -o.oo 
HJ.OD -o.oo ~.10 '1.40 11819.00 38.00 -o.oo -o.oo 

1278.00 -o.oo 1.10 '1.10 5'1'11.00 20'1. 00 -o.oo -o.oo 
1134. 00 -o.oo 6.50 10.00 4695.00 152.00 -o.oo -o.oo 
1312.00 -o.oo 6.50 10.20 4312.00 109.00 -o.oo -o.oo 

" 1319.00 -o.oo 10.80 9.60 10200.00 216.00 -o.oo -o.oo 
7 1424. 00 -o.oo 8.90 8.90 6638.00 111.00 -o.oo -o.oo 
8 155R.OO -o.oo 4.20 12.00 4851. 00 1356.00 -o.oo -o.oo 
~ 1278.00 -o.oo IZ.30 b.80 10524.00 111.00 -o.oo -o.oo 
9 161'.00 -o.oo 7.31 '1.60 6962.00 247.00 -o.oo -u.oo 

10 1321.00 -o.oo 5.10 '1.70 11496.00 46.00 -o.oo -o.oo 

!EST MASS EMI MASS EMI MASS EMI MASS EMI MASS EMI MASS E~I MASS EMI MASS EMI 
MOOE co Ht N02 C02 ND NOX co Ht 

LB/IK LB/IK LRllK LB/IK LBllK LB/IK LRfHR LB/HR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 104.81 173.93 o.o 1589.67 o. 28 0.2~ 14d11.39 3669.95 
2 107 .25 8).99 o.o 1832;58 0.11 0.11 11198.28 2066.13 
3 824. 3q 19.84 o.o 1769.64 3.'1'1 ).99 43445.•2 2099.57 

• 113. 81 32.01 o.o 1810. 56 2.91 2.97 36756.97 1520.57 
5 766. 26 29.52 o.o 1889.10 2.11 2.11 40381. 82 1555.60 

" 1018.61 55.10 o.o 1427..63 4.28 •.28 ll286l.b3 6104. 75 
7 913.80 41.60 o.o 1530.06 1.01 1.01 1018'17.25 4608.96 
B 508. 5Z ll.68 o.o 2282.85 26.97 26.91 39159.30 2606.82 
B 1233.05 60.42 o.o 1071.08 1.93 1.93 104069.25 5099.69 
9 818. IZ 4'.18 o.o 1 lll.78 4.66 lt.66 48610.<JI 2655.16 

10 695. 81 80.n o.o 1860.48 0.9Z 0.92 l~<JH.'18 1840.52 

L TO CYCLE EMISSIONS 

TEST TIME IN MEASURED FUEL co co co Ht HC 
MODE MODE FUEL FLOW USED LBllK LBllK EMISSION LB/IK LBllK 

MIN. LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS 

12.00 24.60 4.92 701.25 I 73'18.28 3.480 BJ.99 2066ol3 
6 0.10 110.80 o.5s 1018.61 112861.63 0.564 55.10 b I 04. 15 
7 5.00 110.80 9.20 913.80 107891.25 8.95'j •l.60 4608.96 
9 6. no 58.00 5.BO 818.12 48610.91 4.861 45. 7A 2655.16 

10 4.00 22.90 I.SJ 695. 81 15933.98 1.068 80. ll 1840.52 

TOTAL FOR CYCLE 22.oos 18.928 

TOTAL FOR CYCLE/LB FUF.L 0.860 

ALDEHYOES SMOKE PARTICULATES 
IORYI 

14.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
-o.on -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

4.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 
1. 00 -o.oo -o.oo 
b.00 -o.oo -o.oa 
q.oo -o.oo -o.oo 

•ASS EMI MASS EMI MASS EMI MASS EMI 
ND2 CD2 NO NOX 

LBfHR LBfHR LBfHR LBfHR 

o.o 33541.95 s. 91 5.91 
o.o 45081.•l 19.05 19.05 
o.o '13260.06 210.06 ZI0.06 
o.o 88851.44 , .. 1.1q 141.19 
o.o 99565.<J• 111.Zl 111.21 
o.o 151621.'4 473. 15 413.15 
o.o 16'1530. 75 HO. 52 340. 52 
o. 0 1766'12. 31 2081.27 2081.21 
o.o 9039'1.25 162. 60 162.60 
o.o 10003. ll 210.16 210.16 
o.o 42604.90 21. 12 21.12 

Ht ND NO NO 
EHISShJN LD/IK Ldf IK F.•ISSION 

LBS. LB FUEL HOU•S LBS. 

0.411 0.17 19.05 0.0038 
0.031 4. 28 413. 15 0.0024 
0.383 3.07 l•O. 52 0.0281 
0.266 "· bb 210. I b 0.0210 
0.123 0.92 21.12 0.0014 

1.215 0.0629 

0.055 o. 0029 
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DATE1 8/11171 

TEST DRGANIUTIDN• SCOTT/GEii AVIATION 

ENGINE SUPPLIER• LVCOlllNG 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBERI 376 ENGINE TYPE AND llODELI 0-540-4185 SER UL NUllBEA 1 

RATED HDRSEPDVEA1 250. 

ENGi NE TOT Al TlllE1 9)2. HRS 

FUEL• AV GAS 100/llO FUEL HIC RATIOI l.840 

OPERATIONAL DATA •••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••• 

INLET AIR TEllPERATUREo DEGREES F: START 

ATllDSPHERIC PRESSURE: START 

15.50 FINISH 78.50 

)0.28 FINISH 30.28 

INLET AIR HUMIDITY, GRN H20/L8 AIRI O.Ol 

RELATIVE HUMIDITY: 50.00 PERCENT 

SAllPLE LINE• TEMPERATURE, CEGREES C: -O.OO, FLDV RATE, LITERSllllNI 1.00 

SA~PLE LINE TRANSPORT TlllEo sec: 1.60 

NUllBEA OF TES TS• 11 

CDllllENTS: 

CAR8. TEST ENGINE MEASUAEO llF.ASUAED CALCULATED 
HEA TEA MODE RPM FUEL FLOW AIR FLOW Fl A 

LS/HR LB/HR 

IDLE-LOii I -o.o 22.90 279.00 0.05483 
I OLE/TAXI 2 -o.o 22.90 295.00 0.06929 
RUN UP 3 -o.o 52. 70 640.00 0.08065 
RUN UP-LEAN -o.o 41.50 580. 00 0.079]6 
RUN UP-A ICH -o.o 52.10 487.00 0.0669h 
TAKE-OFF 6 -o.o 109.00 1262.00 0.08615 
CLlllB 1 -o.o 80.90 1067.00 0.07564 
DESCENT 8 -o.o 70.30 935.00 0.07521 
DESCENT ON 8 -o.o 12.10 Hl.00 O. ORQ8Q 
APPROACH 9 -o.o 52.10 625.00 0.07979 
TAU 10 -o.o 24.60 JIZ .00 0.01022 

TEST E •HAUS T E<HAUST co CD THC ND NO ND 
MOOE GAS GAS IOAV I 2 IORVI !DAVI 2 • 

TEMP PRESSURE PERCENT CORVI PPMV PPllV IORYI CORVI 
DEGREES PSIA PERCENT v PPMV PPMV 

493.00 -o.oo 2.10 8.30 14808.00 IB.no -o.oo -o.oo 
684.00 -o.oo 4.60 10.10 4117.00 42.00 -o.oo -o.oo 

12JJ.00 -o.oo 7 .50 9.80 2549.00 193.00 -o.oo -o.oo 
4 1267.00 -o.oo 1.20 9.90 IBH.00 145.00 -o.oo -o.oo 
5 1099.00 -o.oo l.5o 6.70 41984. 00 87.00 -o.oo -o.oo 
6 121B.oo -o.oo 9.30 9.20 IB98.00 2ne.oo -o.oo -o.oo 
1 I 076. 00 -o.oo 4. RO 11.10 1191.00 1076.00 -o.oo -o.oo 
B 1211.00 -o.oo 4.50 11.QO 1410.00 II B4. 00 -o.oo -o.oo 
8 u1t1.r,o -o.oo 12.20 6.70 3634.00 111.00 -o.oo -o.oo 
q 1166.00 -o.oo B.oo 9.10 2115.00 222.00 -o.oo -o.oo 

10 919.00 -o.oo 5.20 9.70 1905. 00 59.00 -o.oo -o.oo 

TEST HASS EMI MASS EM I MASS EMI MAH Ell I HASS EH I MASS EM I MASS EHi ~ASS EMI 
MOOE co HC N02 C02 NO NO~ co HC 

L~llK LJllK LBllK LBllK LR/ IK LBllK LO/HR LA/HR 
L~ FUEL LB FUEL LB FUEL LA FUEL LB FUEL LR FUEL 

I 35 7. 09 144.21 u.o 2217.55 o. 50 o.50 Bl17.JI 3J02 .43 
2 614. 12 ll .97 o.o 2120.6B o.q2 0.92 14016.97 n2.08 
l R6l. II I 6. BO o.o 1112.02 3.05 l.65 45485.75 B85. 18 

B41.55 12. 14 o.o IBI 0.11 2. 78 2.Jd 19971.61 5B6.34 
491.0R l37.lB o.o 1411.01 2.01 2.01 25RBO. oq 1111q.Bo 

1005.26 11. 75 o.o 1562. 51 l.b9 3.69 10957l.6q 12B0.75 
5B3 .49 8.JI o.o 2234.67 21. 49 21.4B 47203.95 671.91 
549.61 9. B6 ~.o 22Bl. 63 23. 75 23. 75 18611.19 691.16 

1219. 41 21.Bl o.o 1104. 03 2. 02 2.02 'i21.fw<il.'elt 1571.14 
q 9)}. 59 14.14 o.o 1668.5B 4.26 4.26 49200.10 144.90 

10 68 I. 04 29.55 o.o 201J.6B 1.28 I. 2B 16901.21 726.91 

L TO CYCLE EM I SS IONS 

TEST TIMF. IN MF.ASUREO FUF.L co co co Ht HC 
MOOE MOOE FUEL FLOW USED LBllK L Bl IK EMISSION L ~llK LB/ IK 

MIN. LB/HR LBS. LB FUEL HOUM.S LBS. LR FUEL HOURS 

2 12.00 22.90 4. 5B 614. 72 l4C70.~7 7..815 JI .91 n1.0B 
6 0.10 109.00 0.5' 1005.26 109513.69 0.54B 11. 75 12B0.75 
1 5.00 B0.90 6.71 5Bl.49 47201.?5 3.918 B.ll 611. 93 
q 6.00 52. 70 5.Z7 933. 59 497.00.10 4.970 14. 14 744.96 

10 4.00 24.60 1.65 6B7.04 l6QOl.21 1.112 29.55 726.ql 

TOTAL FOR CYCLE IB. 75B ll.H4 

TOTAL FOR CYCLE/LR FUEL 0.111 

ALOEHVOES SMOKE PARTICULHES 
C DAVI 

11.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

4.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 
5.oo -o.oo -o.oo 
4.00 -o.oo -o.oo 
1.00 -o.oo -o.oo 

MASS EMI l<A~S llll MASS EMI MASS EMI 
N02 C07 Ml NOX 

LB/HR LB/HR l P/HR LA/HR 

o.o 507Bl.17 11. 51 11. 51 
o.o 4856J.6l 21. 11 21.11 
o.o qnB5.25 192.26 192.26 
o.o B6l60.lB 112.21 132.23 
o.o 17B41.50 105.67 105.67 
o.o 170313.M 402.54 402. 54 
o.o 1807d4.56 I BB.OR IHB.08 
o. o 100519.06 1665.BI 1669.BI 
o.o 79600. 75 145. JI 145.JI 
o.o B19H.06 22'.2• 2 24. 26 
o.o 495Jb. 45 31.50 l I. 50 

HC NO •O NO 
EMISSION LBllK Lh/ IK EMISSION 

LBS. L 8 FUEL Hl')URS LBS. 

0.146 0.92 11.11 o. 0042 
0.006 l .69 4U2, 54 0.0020 
0.056 2 I .4d 1738.08 0.1441 
0.074 4.26 2 24. 76 o. 0224 
O.OltQ 1. 2B JI .50 0.0021 

O.H2 o. I 750 

o.01B 0.0091 
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DATE• 8117171 

TEST ORGANIUTIONI SCOTTIGl:N AVIATION 

ENGINE SUPPLIER• LYCOMING 

ENGINE OITA ••• .. ••••••••••o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••• 
CAL 10 NUMBER• 317 ENGINE TYPE ANO NDDELI 0-540-Al85 SER UL NUMBER• L-3454~08 

RATED HORSEPOWER• 150. 

ENGINE TOTAL TlllEI 

FUEL I AV GAS 100/UO FUEL H/C RATIOI 1.840 

OPERATIONAL DATA •••••••••e=11eeeeeeeeeeeet•••••••••••••••••••••••••••••••••eeeeeeeeeeeeeee~eeeeeeeee••••••••••••••••••••• 

INLET AIR TEMPERATURE, 06GREES fl START 

ATMOSPHERIC PRESSURE• START 

87.DO FINISH 84.00 

J0.29 FINISH J0.29 

INLET AIR HUlllOITY, GRI~ H20/L8 URI 0.01 

RELATIVE HUMIOITYI 38.00 PERCENT 

-O.OO, FLOW RATE, LITERS/MINI 1.00 

SAMPLE LINE TRANSPORT TINE, sec: 1.60 

NUMBER OF TESTS• 11 

COllllENTSI 

CARB. TEST ENGINE MEASURED llEASURED CALCULA TEO 
HEATER NODE RPll FUEL FLOW A IR· FLOW FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 22.90 290.00 o. 06 703 
IDLE/Tall 2 -o.o 24.60 320.00 0.06482 
RUN UP 3 -o.o 56.30 678.00 0.07688 
RUN UP-LEAN • -o.o 49.20 5q6.00 0.01611 
RUN UP-RICH 5 -o.o 52. 70 479.00 0.06593 
TAKE-OFF 6 -o.o 110.80 ll88. 00 o. 07059 
CLlllB 7 -o.o 109.00 1253.00 0.08091 
DESCENT e -o.o 70.30 935.00 0.07172 
DESCENT e -o.o 79.10 812.00 0.08647 
APPROACH 9 -o.o 51.00 606.00 0.01191 
TAXI 10 -o.o 29.90 401.00 0.067d4 

TEST EXHAUST EXHAUST co CD THC NO NO NO 
NOOE GAS GAS I DRYI 2 IDRYI IORYI 2 • 

TEllP PRESSURE PERCENT IORYI PPllV PPllY IORYI IORYJ 
DEGREES F PSIA PERCENT v PPMV ppfijjy 

6)9.00 -o.oo 4.10 9.JO 5742.00 H.oo -o.oo -o.oo 
751.00 -o.oo 4.20 q.bO 3137.00 53.00 -o.oo -o.oo 

1200.00 -o.oo 7. 30 9.20 1914.00 112.00 -o.oo -o.oo 

• llll.00 -o.oo 1.20 9. JO 1755.00 11e.oo -o.oo -o.oo 
5 95). 00 -o.oo 4.30 6.00 38281.00 59.00 -o.oo -o. 00 
6 1412.00 -o.oo 5.eo 9.40 14BQ.OO 197.00 -o.oo -o.oo 
1 I 323.00 -o.oo s.eo a.so 2020.00 IHS.00 -o.oo -o.oo 

1412.00 -o.oo 4.30 II.JO ll2Q.OO 1212.00 -o.oo -o.oo 
1233. 00 -o.oo 11.eo 6.40 3084. 00 131. 00 -o.oo -o.oo 

9 1166. 00 -o.oo 1.10 9.00 2020.00 182.00 -o.oo -o. 00 
10 684. 00 -o.oo 3. 70 10.90 2605.00 94.00 -o.oo -o.oo 

TESI NASS ENI NASS E~I NASS ENI MASS ENI NASS flll MASS EMI MASS EMI NASS EMI 
NODE co HC N02 C02 NO NOK co HC 

LB/IK LB/lK LB/IK LB/IK LB/ IK LB/ IK LB/HR LB/HR 
LB FUEL L 8 FUH LB FUEL LB FUEL LB FUEL LB fUEl 

651. 50 45.59 o.o 2025.53 0.11 0.11 14919.36 1043.90 
601. IQ 25. 71 o.o 2159.09 1.25 I. 25 l478Q.21 632.64 
883. 55 13.27 o.o 1749. 59 3.42 3. 42 1tq11tJ.q4 746. 97 

• 872.ZB 12.10 o.o 1770.29 2. 75 2.15 42916.12 599. 12 
5 614. 87 313.51 o.o IHB.Ob l. 39 1.39 12403. 87 16521. 79 
6 101. 40 11.zi o.o 190.Ql 4.2b lt.26 84584. 75 1243.67 
1 1015. 77 1).)5 o.o 1541.60 2e.02 2e.oz 110719.25 IH5.58 
8 552. lb 9.17 o.o 2279.87 25.99 25.qq 38816.51 687.10 
8 1288.00 19.28 o.o 1097.62 2. 35 2. 35 101880.44 1524.Q9 
9 920.15 13.83 o.o 1690.22 J.57 J. 5 7 lt6937.99 705.ZJ 

10 503. 00 20.20 o.o 2328.27 2.10 2.10 15C39. 71 606.45 

LTD CYCLE EMISSIONS 

TESI I lllE IN MEASURl'O FUEL co co CD HC HC 
MOOE llODf FUFL flUW USED LB/IK LB/ lK ENI SS ION LB/IK LB/IK 

MIN. LB/HR LBS. LB FUEL HOURS Les. L 8 FUEL HOURS 

2 12.00 24.60 4.92 bOl.IQ l478Q.2 I 2.958 zs.12 bl2. 64 
b O.JO 110.eo o. 55 763.40 84584.7S Q.423 11.2? 124J.b7 
1 s.oo 109.00 9.05 1015. 77 110719.25 9.190 13. 35 1455.58 
9 6.00 51.00 5.10 920. 35 46937.99 4.694 13.83 705.23 

ID 4.00 29.90 2.00 503.00 15039.77 1.ooe 20.2A 606.45 

TOTAL FOR CYCLE 21. 624 18.272 

TOTAL FOR CYCLE/LB FUEL 0.845 

AlDEHYDES SNOKE PARTICULATES 
IORYI 

10.00 -o.oo -o.oo 
a.co -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -c.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

9.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 
5.00 -o.oo -o.oo 

NASS Ell I NASS E•I MASS EMI MASS ENI 
N02 C02 NO NOl 

LB/HR LB/HR LB/ HR L Bft-4R 

o.o 1t638oft.5a I 7. 73 17.13 
o.o 53113.54 J0.65 10.65 
o.o 98501. Sb IQZ. 52 192.52 
o.o 87098.19 135. 11 135.11 
o.o 71042. 50 73. 03 73.0J 
o.o 215392. JI "'11. qo 471.QO 
o.o 168034.25 3054.47 3054. 47 
o.o 160274.69 I B2h. 75 1826.75 
o.o 86821.56 I 85. 78 185. 78 
o.o 86201.44 182.23 182. 23 
o.o 69615.IQ bl. 1b b2.1b 

HC ND NO ND 
EMISSION LB/I< LB/ IK (MISSION 

LBS. LA FUEL HCURS LBS. 

o. 127 I. 25 30.65 0,00bl 
0.006 4.Zb 4 71. 90 o. 0024 
0.121 28.0Z 305't .It 7 0.2535 
0.011 l.51 182.23 o.01az 
Q.041 2.10 62.76 0.00"2 

0.365 0.2944 

0.011 0.0112 
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llDDEL SUllllAAY 

TEST llE&SURED 
NODE FUEL FLOW 

q 

10 

LB/HR 

NEANI 7.6B 
STD DEVI 1.34 

llE&N1 
STD DEV: 

llf.ANI 
STD DEV: 

NEANI 
STD oev: 

21 .2q 
1.21 

TOTAL FDR CYCLE NUN: 
STD DEV: 

TOTAL FOR CYCLE/LB FUEL 

FUEL 
USED 
LBS. 

0.24 
0.02 

4.02 
o.n 

2.1) 
0.12 

0.44 
0.01 

B.161 
O.OJ9 

CD 
LB/IK 

LB FUEL 

q6J.85 
136. 25 

110'1.6) 
232. ll 

1109.63 
212. ll 

lll1.45 
61.01 

qqg. 81 
114.10 

SlMPlE NUMBER • 2B. 

TEST MEASURED 
MODE FUEl FLOW 

10 

LB/HR 

MEAN: 12.qq 
sm oev: 5.16 

MEAN: 65.6B 
STD Dev: 10.n 

ME AN: 63. 54 
STD DEV: 10.q5 

MEAN: n.u 
sTo oev: B.sq 

MF.AN: 
sro oev: 

13.4B 
b.10 

FUEL 
USF.O 
LBS. 

2.60 
I.OJ 

o.n 
0.05 

5.27 
o.q1 

2.31 
O.B6 

C.90 
0.45 

TOflL FDR CYCLE MEAN: 11.415 
STD oev: 2.364 

TOTAL FOR CYCLE/LR FUEL 

co 
LR/IK 

LB FUEL 

B35.02 
234.46 

1075.11 
156.55 

I0?.2.85 
241.qo 

1027.34 
124. 59 

'400EL SUJllMARY SAMPLE NUMBER • 15. 

TF~I MEASURED 
•nDE FUEL FLOW 

q 

10 

LB/HR 

MEAN: 15.BT 

sro nev: •·'" 
MEAN: 88.10 

sro DEV• IB.42 

~EANI 67 .BB 
sro Dev: 13.79 

MEAN: 
SID DEV: 

MEAN: 
sro Dev: 

13.51 
8.41> 

FUEL 
USED 
L~S. 

0.44 
o. oq 

5.63 
l.14 

3.35 
0.85 

1.01 
0.32 

TOTAL FOR CYCLE MEAN: 13.1>71 
SID nev: 2.441 

TOTAL FOR CYCLE/LB FUEL 

co 
L8/lK 

LB FUH 

848.18 
27 2. 92 

1031.25 
133.90 

911. 91 
210. 70 

931. 26 
341. 25 

SUMMARY CO · 200A 

co 
LBllK 
HOURS 

7519.03 
2H7.27. 

54600.H 
12360.03 

54600.71 
12360.03 

23841.52 
2215.58 

6536.55 
1589.63 

MEAN: 
STD Dev: 

CD 
Elll SSION 

LBS. 

1.504 
0.429 

o.2n 
0.062 

2. 3B4 
0.228 

0.43B 
0.101 

9.131 
1.524 

1.084 
0.135 

HC 
LB/IK 

LB FUEL 

21.01 
10.67 

14.67 
4.82 

11.86 
4.02 

21. 75 
5.411 

SUMMARY (/) · 320 

co 
ll\/ IK 
HOURS 

11056.69 
6014.22 

1on6. oo 
11>345. 73 

65751.06 
2lq34.26 

2H66.00 
10546.54 

10045. 01 
1>281.H 

MEAN: 
STD DEV: 

co 
EMISSION 

LBS. 

2. 211 
1.203 

o. 355 
0.082 

5.458 
. 1.821 

0.673 
0.421 

11.123 
2.'H6 

C.HO 
0.131 

HC 
LllllK 

LB FUEL 

21>.04 
12.38 

22.21 
14. B2 

20.4q 
13.12 

2c.q1 
4.10 

22.62 
ll.05 

HC 
LB/Ill 
HOURS 

2ll.94 
Ul.115 

IC 
Ell I SS ION 

LBS. 

119.60 0.0016 
246.42 o. 0012 

o. C597 
0.0205 

31q.68 o. 0190 
81. 55 o. 008B 

H0.58 0.0094 
45. 30 o. 0030 

HC 
Lii/ IK 
HOURS 

355.08 
241.119 

1490.02 
1oq4.05 

uoq.65 
Hl.72 

4q5.90 
236.q6 

120.03 
283. 00 

0.153 
0.048 

0.018 
0.005 

HC 
EMISSION 

LBS. 

0.0110 
o. 0496 

0.0075 
o. 0055 

0.1087 
0.0807 

o. C496 
0.0211 

0.021• 
0.0190 

0.25B 
0.113 

0.022 
0.0011 

SUMMARY 10 · 360 

co 
I A/ I• 
HOURS 

13001.87 
5783.23 

92088.13 
2462q.55 

67412.13 
23895.07 

34420. 59 
lb 140.l q 

1•212. BO 
6210.09 

MEAN: 
STD DEV: 

co 
EMISSION 

LBS. 

2.600 
l .l 57 

0.46D 
O.lZ3 

5. 595 
1.983 

l.442 
1.614 

o.q52 
0.41 b 

13.050 
•• ll9 

HC 
L BllK 

lB <UEL 

1•4.50 
llb ••• 

17.40 
J.H 

22.eo 
b.OJ 

HC 
LB/lk 
HOURS 

225q.32 
1114.lq 

2034.0 
7B4 .63 

ll96.B3 
395.98 

112. 36 
31l.61 

2qo5.61 
2763.9q 

HC 
EMISSION 

LBS. 

0.4519 
0.5548 

o. 0102 
o. 003q 

0.09113 
o. 0329 

0.0112 
o. 031 \ 

o.1q41 
0.18 52 

0.833 
0.76• 

0.0511 
U.043 

NO 
LBllK 

LB FUEL 

1.11 
o. 3B 

6.00 
8.56 

6.00 
8.56 

NO 
LllllK 

LB FUEL 

1.03 
0.12 

5.q3 
12.11 

2.21> 
l. 52 

1.~9 

1.11 

NO 
LBllK 

LB FUEL 

1.09 
0.87 

6.60 
6. ll 

". 74 
2.q3 

ND 
LOllK 
HOURS 

B.B6 
J.03 

258.93 
265.211 

25B.93 
265.2q 

51 o 76 
29.11 

NO 
LB/ II< 
HOURS 

12 .53 
10. B 7 

21J.5l 
271.2' 

51.42 
50.03 

21 .q2 
2•.B2 

17. 81 
16. 75 

414 .50 
486. 96 

141.54 
7).86 

13. 5 7 
12.34 

ND 
EMISSION 

LBS. 

0.0018 
0.0006 

O.OOll 
O.OOll 

0.0215 
0.0220 

0.0052 
0.0010 

0.0006 
0.0002 

0.0304 
0.0239 

0.0038 
0.003B 

ND 
EMISSIOK 

LBS. 

o. 0025 
0.0022 

o. 0011 
0.0014 

0.0312 
0.0697 

0.0051 
o. 0050 

0.0015 
o. 0011 

0.0•13 
0.0742 

0.0035 
0.0056 

NO 
fMISSION 

LBS. 

o. 0036 
0.0033 

0.002• 
0.002• 

o.o33B 
0.0282 

0.0142 
o .ooH 

c. 00011 
o.oooB 

0.05•8 
0.0356 

0.0042 
0.0029 
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. SUMMARY 10 · 470 

MODEL SUMMUY SAMPlE NUMBER • 12, 

TEST MEASURED 
MODE FUEl FlllW 

6 

10 

lB/HA 

MEANI 21. 51 
STD DEVI 7.84 

MElNI 104.69 
SfD DEVI 14.07 

MEANI 
STD DEVI 

llEANI 
STD DEV: 

MEAN• 
STD DEV• 

B0.24 
B.29 

53.97 
9.13 

21.6B 
8.47 

FU El 
USED 
LBS. 

4.31 
1.57 

a.s2 
0.07 

6.66 
a.69 

5,40 
0.91 

1.45 
o. 57 

TOTAL FOR tYtlE MEAl41 18. HO 
SfD Dev: l.511 

TOTAL FOR tYtLE/lB FUEL 

to 
lB/IK 

LB FUEL 

124.07 
175.94 

Boo. n 
121.41 

792.44 
72.98 

to 
LB/ IK 
HOURS 

15183.41 
684).84 

83614.44 
16579.lB 

63485.6) 
8116,4'1 

965.91 52267.15 
42. 75 9956.32 

82 l. 79 17858.1 'I 
lll.06 7698.01 

MEAN• 
STD DEV: 

co 
EMISSION 

LBS. 

a.418 
o.on 

5.26'1 
0.675 

5.221 
0.996 

lo 196 
0.516 

15.187 
1.215 

0.810 
0.075 

HC 
L8/IK· 

LB FUEL 

JC.BB 
ll.09 

lB.10 
7. 76 

19.52 
3.BO 

IBB.ll 
'13.89 

SUMMARY 0 · 470 

llOOEL SUMMARY SAllPLE NUMBER • 2, 

TE Sf llEASUAEO 
llOOE FUEL FLOW 

6 

q 

10 

LB/HA 

MEAN: 15. B5 
SID DEVI l.2a 

MEAN: l03.25 
STD DEVI 7,85 

MEAN: 
STD nEv: 

MEAN: 
s10 oEv: 

MEAN: 
HD DEV: 

86.15 
21.00 

o ... o 
l.98 

1 ... 10 
2 ... 0 

FUEL 
USED 
LBS. 

1.1 T 
O.H 

0.-2 
o.o .. 

7.15 
1.H 

4.3" 
0.20 

0.94 
0.16 

fOTAL FOR CYCLE MEAN: 16 .l 21 
STD DEV: 1.579 

TOTAL FOR tYCLE/LB FUEL 

to 
LO/IK 

LB FUEL 

9B4.]6 
156.96 

CD 
LB/IK 
HOURS 

15696.43 
)671.nB 

1012.ll 101t6lt6.qlt 
21.52 10110.11 

614.9) 
22.19 

7B2. 57 
5 ... 15 

9H,76 
22". 2B 

53209. 41 
14B25.50 

l3909.8B 
BOl.4" 

14011. n 
5505. B4 

MEAN: 
STD DEVI 

co 
EMISSION 

LBS. 

3.139 
0.134 

0,52) 
a.os1 

4.416 
1.2)1 

l. l«ll 
a.ORO 

0.9]9 
0.]69 

0.113 
O.DTD 

HC 
LB/ IK 

lB FUEL 

54.0l 
52.54 

l 3. l~ 
1.00 

1.11 
D.83 

a.al 
0.11 

52.35 
54. 79 

SUMMARY TSl0 · 520 

MODEL SUMMAAV SAHPLE NUflll8ER • b. 

TE Sf MEASURED 
MODE FUEL FL OW 

9 

10 

LB/HA 

MEANI 27.BS 
SID DEV• 6,90 

MEAN: 121.60 
SID DEVI 10.61 

MEANI 104.90 
SID nEv: 12.42 

MEAN• 
STD 0Ev1 

llEAN: 
srn oEv: 

58. )2 
1.11 

29.28 
1a.16 

FUEL 
USED 
LBS. 

s. 57 
1.18 

0.61 
0.05 

a. 11 
1.01 

5. 81 
O.ll 

1.96 
0.69 

TOTAL FDA t YCL E llEANI 22.67B 
STD DEV• 1.ZJa 

TOTAL FDR t YtLE/LB FUEL 

co 
LB/IK 

LB FUEL 

602.78 
215. 60 

774.8 .. 
194. 84 

1041.90 
lll.H 

910.B4 
71.JT 

co 
LR/ lK 
HOURS 

11016.25 
6879.25 

57636.)B 
20831.44 

BJ206. lB 
28BB9.20 

6DBl 9.99 
9Bl2.Sl 

2602l.D2 
7269.10 

MElN: 
STD DEV• 

co 
E•ISSION 

LBS. 

].407 
1. 316 

0.2BR 
0.104 

6.906 
2.J9B 

6.082 
0.9Bl 

1.10 
D.4B1 

18 .427 
2.650 

D.Bl7 
D.142 

HC 
LBllK 

LR FUEL 

85.22 
59.DT 

11.42 
1.83 

ll. lB 
1.B5 

I~. 02 
2.41 

H.91 
]6.11 

Ht 
LB/IK 
HOURS 

2065.28 
1786,H 

1295.0) 
u1s. n 

146],02 
683.24 

HC 
EMISSION 

LBS. 

0.4Ul 
a. 1574 

a. a165 
a.0069 

0.1214 
0.0567 

1058.83 0.1059 
lll.66 0.0314 

1918.95 o. 2626 
2759.22 0.1849 

HC 
LB/IK 
HOURS 

BB7.9] 
B97. 76 

0.'119 
0.560 

D.D49 
D.D25 

HC 
EMISSION 

lRS. 

D.1176 
D.1196 

l.\16.0lt 0.0071 
4,69 D.DODa 

660.81 D.D548 
91.97 0.0076 

lBZ. 50 D. D3B2 
15.90 D.0016 

803 .95 D. 0539 
89B.J6 D.D6D2 

HC 
LB/IK 
HOUA.5 

2196.]4 
1229.66 

1402.1'1 
lZZ .62 

1211.14 
121. 54 

o. ))2 
O.Z34 

0.021 
O.DIT 

HC 
EMISSION 

LBS. 

D. 4l'll 
o. 2459 

D.OJTO 
0.0~1~ 

D.1006 
D.D267 

9)], 7B D.D934 
136.28 D.Dl36 

I B6D.05 D.1246 
422. B4 o. 028] 

0, 765 
D.Z 11 

D.Dl4 
0.013 

NO 
L8/IK 

lB FUEL 

6.86 
4.11 

J.4a 
1. JS 

D.64 
D.36 

NO 
LB/IK 

LB FUEL 

0.58 
0.62 

2.01 
1.95 

).25 
1. 36 

O.lB 
D,39 

NO 
LB/IK 

LB FUEL 

~.62 
o. ]4 

H.hB 
IO.BD 

1.01 
5.18 

2.01 
I. Z5 

D.B1 
0.)D 

NO 
lB/IK 
HOURS 

20.87 
24. JD 

112.99 
417.]B 

467.62 
237 .17 

111. 88 
69. la 

14.97 
10.66 

NO 
LR/ IK 
HOURS 

8. 76 
Q.OQ 

221.b7 
217.91 

294.DB 
184.9B 

16B.31 
15 .15 

NO 
lB/ IK 
HOURS 

IB.Rl 
12.62 

)0]0. 31 
qqq,.7q 

695.B6 
423.B5 

119.05 
1).92 

27 .65 
11.44 

NO 
EMISSION 

LBS. 

D.0042 
O.D049 

O.OD36 
O.OD24 

O.DlBB 
D.0197 

O.OITB 
O.DD69 

O.DOID 
0.0001 

O.D653 
o.02a1 

O.DD37 
D.DDl6 

NO 
flllSSIDN 

LBS. 

0.0DlB 
O.ODlB 

O.DOll 
O.DDll 

D.0244 
O.Dl54 

o. Dl6B 
D.0015 

c. OODl 
0.0DDl 

0.0444 
0.0110 

O.D021 
0.0004 

NO 
fHISSION 

LBS. 

C.OClB 
0.0025 

D. DI 52 
O.D05D 

n.D57B 
0.0152 

0.0119 
D.oDH 

O.ODl9 
O.ODl2 

D.09D4 
D. O•B4 

0.0039 
O.OD20 

1-109 



SUMMARY 10. 540 

llODEL SUllllARY SAllPLE NUllRER • 1. 

TEST llUSUJIED FUEL co co co Ht HC Ht 110 NO NO 
llODE FUEL FLOll USED LB/IK LB/IK EMISSION LB/U LB/lK ElllSSlON LB/IK LB/IK EMISSION 

LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

MEANI 19.60 l.92 892.19 17097.97 l.420 129.00 2198.0l 0.096 0.87 18.11 0.0031 
STD DEVI 6.05 1.21 109.31 4407.29. D.881 88.48 1316.19 D. 2611 D.39 11.57 0.0023 

6 MUN: 120.96 0.60 1250.01 149199.25 a. 741 19. JI 2256.04 0.0111 0.74 94.67 0.0005 
STD DEV: l5.54 0.13 ID8.1l 25257..25 0.126 4.62 l 11. 75 D.DDl9 0.41 56.16 O.DODl 

MEANI 91. 74 7.61 1241.15 111656.88 9.26B 19.69 1685.16 D.1399 0.14 76.88 0.0064 
STD DEV: 21.96 2. 12 116. 2J 28862.21 2.196 5.19 249.19 0.0201 0.50 57.64 o.ooo 

9 MEAN: 47.89 4. 79 1226.15 57559.49 5. 756 21.lD 1021.38 D. 1D21 0.16 40.04 0.0040 
STD DEY• 15.67 1. 57 111. 85 16682.51 1.668 7.15 110. 18 D.Dl ID D.51 2B.42 O.DD28 

10 llEANI 18.00 1.21 1099.31 194H.2l 1. 301 153.19 262J.89 D.1158 0.47 10.06 0.0001 
STD DF.V: 5.60 0.18 118. 20 4951.68 O.H2 81.Dl 1195. 70 O.DROl 0.40 10.11 0.0001 

TOTAL FOR CYCLE MEAN: 18.134 20.491 0.869 0.0151 
STD DEV: 5.H9 4.964 0.281 0.0100 

TOTAL FOR CYCLE/LB FUEL HfAN: 1.151 0.051 0.0008 
STD OEVI 0.099 0.024 0.0004 

SUMMARY 0 · 540 

llOOH SU•MARY SAMPLE NUMBER • 6. 

TEST MEASURED FUEL co co co Ht Ht Ht NO NO NO 
MOOE FUEL FLOW useo LB/lK L8/IK EMISSION LB/IK LB/ IK FM I SS ION LD/IK LB/ IK EMISSION 

LS/HR LAS. LR FUEL HOURS LAS. LB FUEL HOURS LBS. L D FUEL HOU~S LBS. 

KEAN: 24.92 4.q8 151.00 I R834 .69 J.11>1 4Q. 21 1231.17 o. 2468 0.78 19.)3 0.0039 
sro oEv: I. 12 o. 26 131.12 4162.94 O.B3l 20. 52 525.50 0.1051 0.79 n.hl o. 0013 

6 KEAN: II 0. 78 0.55 <J44.~6 10462 2 .11 0.523 23. 16 2634. 41 o. 0132 5.16 5H.04 0.0029 
sro nEv: 1.94 0.01 92.53 10164.4B 0.051 16. 34 IBll.92 O.OO<JI 1.~1 15~. 1' o.oooB 

MEAN: 94.07 1. BI BZ6.04 79344. BI 6.5B6 IQ.JO IB<J0.62 0.1569 19.10 1760.]1 0.1461 
sm DEV• 12.11 1.06 110. 66 26105.00 2.161 11. 55 1114. 78 0.1141 14.b9 llld.45 0.1094 

MEAN: 55.61 5.57 1006.55 56219.13 5.622 25.57 1448.61 0.1449 4.0~ 227..51 0.0223 
STD oEv: 3 .08 0.11 210.05 11442.22 t. ]44 lJ.52 817.24 0.0811 1. 83 106.15 0.0106 

10 MEAN: 26.10 I. 75 781.05 20101.05 1.160 57..00 IJ2B.80 o. OB90 1.14 J0.46 0.0020 
STD oev: 2.n O. lb 180.76 4797.29 0.121 22. 59 524 .57 D.0151 D.54 11.21 c.0012 

TOTAL FOR CYCLE MEAN: lO•bbO 11 .859 0.651 0.1111 
sro oEv• 1.141 2.291 0.121 0.1 DI Z 

rnr AL FOR CYCLf/L ~ FUEL KEAN: 0.86~ 0.011 0.0086 
SID nEv• 0.085 0.014 0.0049 
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DATU. 7121111 

TEST ORGlNllltlON1 SCOTT/GEN &YllTIDN 

ENGINE SUPPLIER• lYCOlllNG 

ENGINE DATA ••••••••••••••••••o•••••••••••• .. ••••• .. ••••••••••eee .. eeeeeeee .. eeeeeeeeeee .. eeeeeee .. eeeeeee .... eeeeeeeeee 

CAl 10 NUllBER• no ENGINE TYPE AllD llllDEll 0-120-EZA S!UAL NUlllERI l-l6H.-ZTU 

RATED HDllSEPOWERI 150. 

ENGINE TOTAL TlllEI 7ZO. HU 

FUEL I AV GAS 80181 FUEL H/C RATIOI I.HO 

0'ERATIONAI. DATA ••••••••••••••••••••••••••••••••••• .. •11111111e .. e1111eee1 .. ee1111111 .. 1111 .. 111ee1•11e111 .. 11111111111 

INLET AIR TENPERATURE, DEGREES Fl START 

ATllDSPHERIC PllESSUREI STUT 

INlET AIR HUNIOITY, GRN HZO/lB AIRI 

74.00 FINISH 74.00 

29.84 FINISH 29.84 

0.01 

AEUTIVE HUlllDITYI 52.00 PERCENT 

SOPlE llNEI TEllPERATURE, DEGREES Cl -o.oo, FlOW RATE, llTERS/111111 

SlMPlE llNE lRANSPOllT 1111E, SK 1 l .laO 

NUllBEA OF TESTS• 

COllllENTSI 

7.00 

cue. TEST ENGINE llEASUAED llE&SUIED CllCIA.ATEO 
HEAT EA NODE APll FUEL FlOW UR FlOll FIA 

l 8/Hll l8/HR 

IOLE-lOll I -o.o 15.ZO 181.00 O.OU69 
IDLE/TAXI 2 -o.o 18.80 223.00 o.oon 
AUN UP l -o.o J5.20 197.00 o.OT149 
AUN UP-lUN 4 -o.o 15.20 401.DO O.OTZ86 
AUN UP-RICH 5 -o.o 34.00 388.00 O.OT2U 

TEST HHAUST fJHAUST co co THC NO NO NO 
NODE GAS GAS IDRYJ l IDRYI IDRYI 2 • TENP PRESSURE PERCENT v IDRYI PPllV PPllV IDRYI IDRYI 

DEGR£ES F PSU PERCENT v PPllV PPNV 

114.00 -o.oo J.10 3.90 1531.00 14.00 -o.oo -o.oo 
448. 00 -o.oo 4. TO 5.60 uez.oo 24.00 -o.oo -o.oo 

I 031. 00 -o.oo a.JO 1. 10 2141.00 11.00 -o.oo -o.oo 
964.00 -o.oo a.10 7.40 1867.00 23.00 -o.oo -o.oo 

I 099.00 -o.oo a.10 7.40 1812.00 22.00 -o.oo -o.oo 

TEST llASS EN I NASS Elll NASS Elll llASS Elll NASS Elll NASS ENI MASS Elll llASS Elll 
11noE en HC NDZ CDZ ND NDX CD Ht 

l8/IK lB/IK lB/IK LB/IK LB/ IK LBllK LB/Hll LB/HR 
lB FUEl l8 fUEl lB fll£l Lii fUEl LB fUEl lll fllEl 

I B75.45 24.B6 o.o 1110.51 0.65 0.65 13106.88 31l.86 
2 '108.1B 16.41 o.o 1101. 32 o. 76 0. 76 17085.02 308.54 
l 1060.l? 15.66 o.o 1465.27 0.65 0.65 31321.13 551. 39 
4 1043.17 IJ.11 o.o 1491.41 0.49 0.49 16'19.59 484.TJ 

' 1043.54 11.11 o.o 1491.'13 0.47 0.41 15480.24 454.51 

AlOEHYDES SllDKE PARTICUUTES 
IDRYI 

6.00 -o.oo -o.oo 
5.oo -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

NASS Elll llASS ENI llASS Elll NASS ENI 
ND2 CD2 ND NDX 

LB/HR LB/HR LB/HR lB/HR 

o.o 26303. 74 9.87 9.81 
o.o 31'184.85 14.33 14.H 
o.o 51517.57 22.'10 22.'IO 
o.o 51108.11 11.13 11.13 
o.o 5091'1.TJ 15.81 15.81 
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DlTEI. T/JO/ll 

TEST ORGANll&TIONI SCOTT/GEN AVIATION 

ENGINE SUPPLIEAI LYCOlllNG 

ENGINE OAT& ••••••••••••••••••••••••••eeeeeeeeeeee .. eeeee .. eeeeeeeeeea ... •e•n .. aeea .. neaa .. a .... aaaeeaaaeaeeae ....... 

ENGINE TYPE AND llllDELI 0-JZD-EZ& SEa IAL 11111118 I L-ZHOZ-ZJU 

RATED HORSEPOllEA• 1 '0• 

119. HAS 

FUELi av GAS 80/87 FUEL Hit RATIO• I.MO 

OPERATIONAL DATA •••aeeaaeeeaaeaaaaaaaaaeaaaaaaeaaaaaaaaaaeaaaaaaaeaaaaaaaaaa .... aaeaaeaaaaeaaaeeaaaaaaaaa .. aaaaaaaaaaaa 

INLET AIR TEMPERATURE, DEGREES fl START 

ATllDSPHEAIC PRESSURE: START 

n.oo 

J0.15 

FINISH 86.00 

FINISH J0.15 

INLET AIR HUMIDITY, GAN H2DILB AIRI 0.01 

RELATIVE HUNIDITV1 "'· 00 PERCENT 

SA~PLE LINE: TEllPEAATUllE, DEGREES C1 -o.oo, FLOW RATE, LITERS/lllN1 1.00 

SAMPLE LINE TRANSPORT TIME, SEC1 1.60 

NUMBER OF TESTSt 8 

COllNENTSI 

CARB. TEST ENGINE llEASUREO MEASURED CALCUl.&TEO 
HEATER MODE APll FUEL FLOW AIR FLOW FIA 

LB/HR LB/HA 

AUN UP -o.o 19.30 220.00 0.06862 
RUN UP-LEAN 4 -o.o 19.30 221.00 0.06807 
TAKE-OFF 6 -o.o 42.20 02.00 0.07264 
CLIMB 1 -o.o 42.20 412.00 O.OTZ64 
OE SCENT e -o.o 24.60 29,.00 0.06'76 
OE SCENT ON 8 -o.o 24.60 29B.OO 0.06'21 
APPROACH 9 -o.o 17.60 196.00 0.068'0 
TUI 10 -o.o 5.30 65.00 0.06111 

lfST EXHAUST EXHAUST co co THC NO NO NO 
MODE GAS GAS IDRYI 2 IDRTI IDRTJ 2 x 

TENP PRESSURE PERCENT y IDATI PPMV PPllV IDAYI IDRTI 
OEGAEES PSIA PERCENT y PPllV PPllY 

] 1054.00 -o.oo 7 .50 1.00 2506.00 104.00 -o.oo -o.oo 
4 10 76. 00 -o.oo 7.40 1.00 23H.OO 80.00 -o.oo -o.oo 
6 1100.00 -o.oo 8.40 1.00 2112.00 8.oo -o.oo -o.oo 
1 1300.00 -o.oo 8.40 1.00 2112.00 8.oo -o.oo -o.oo 
8 12n.on -o.oo 6.30 1.10 1886.00 40.00 -o.oo -o.oo 
8 1211.00 -o.oo 6.00 T.90 1830.00 108.00 -o.oo -o.oo 
'I '142 .oo -o.oo 1.'10 6.50 2900.00 66.00 -o.oo -o.oo 

10 411. OD -o.oo 5.30 1.10 2112.00 68.00 -o.oo -o.oo 

TEST MASS Elll MASS Elli MASS Elll llASS Elll MASS Elll MASS ENI MASS Elll MUS EHi 
MODE co Ht NOZ C02 NO NOX co Ht 

LBllK LBllK LBllK LAllK LBllK LB/IK LB/HR L8/HA 
LB FUEL LR FUF.l LB FUEL LB FUEL LB FUEL LB FUEL 

1021.20 19.66 o.o 1506.]6 2. 34 2.34 19824.87 ]19.38 
4 1021.60 18.48 o.o 1518.19 1.81 t.81 19116.80 356.62 
6 1081.04 15.65 o.o 1423.lZ 0.11 0.11 45813. oz 660.51 
1 I 087. 04 15.65 o.o 1423.32 0.11 0.11 0813.02 660.57 
8 8'17.02 1'.3B o.o 1121.63 0.94 0.94 22066.11 ]18.34 
8 860. 11 15.0l o.o 1180.62 2.54 2.54 Zll 13.50 )69.86 
9 1086. 44 22.84 o.o 1404.'3 1.49 1.49 19121.JS 4CIZ.OI 

10 810.41 IB.50 o.o 1850.07 1.11 1.n 42'15.41 98.01 

ALOEHT0£S SllOKE PARTICULATES 
CORTI 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
10.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 
5.oo -o.oo -o.oo 
1.00 -o.oo -o.oo 
4.00 -o.oo -o.oo 

NASS Elll llASS EMI MASS EMI MASS EMI 
N02 C02 ND NOX 

LB/HR LB/HR LB/HR LB/HR 

o.o 29012.6'1 45.15 45.15 
o.o 2'1304.96 35.01 35.01 
o.o 60064.DI T.18 7 .18 
o.o 60064.01 7.18 7.18 
o.o 42316.60 23.01 23.01 
o.o 0803.31 62.60 62.60 
o.o 24119. 74 Z6.Z4 26.24 
o.o '1805.lB 'I.O'S '1.05 
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DAT Et 81 Hill 

TEST ORGlNIZATION1 SCOTTIGEN ~VIATION 

ENGlllE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE DATA ••• .. •••••••••••••~•••••••••••••••••••••••••• .. ••••••••••• .. ••••••• .. ••••••••••••••••••••••••••••••••••••••• 

CAL ID NUM8ER1 l6J 

ENGINE TOTAL TlllE1 

FUELi AV GAS 100/130 

ENGINE TYPE AND llOOELI 10-360-C SER UL NUllBER• 

RATED HOASEPOllEAI 210. 

700. HAS 

FUEL H/C RUIO• 

OPERATIONAL DATA •••• .. •••••••~•••eaeeeeaeeeeeeeee .. eeeeeaeaeeeeeeeaeeeeeee .. ae ... aaeeaaeeeeaeaaeea .. eeeeeaaeeeaeeeeeaeaa 

INLET AIR TEMPERATURE, DEGREES Fr START 

ATMOSPHERIC PRESSURE: START 

B4.00 FINISH B4.00 

10 .• 24 F !NISH 30.24 

INLET UR HUMIDITY, GAN H20/L8 AIR• 0.02 

RELATIVE HUlllDITY: 66. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES Cl -0.00, FLDll RATE, LITERS/lllN• 1.00 

SAllPLE LINE TRANSPORT TlllE, SEC• l.60 

NUllBER OF TESTS: 

COllllENTSI 

APPROACH MOOE MISS ING 

CARB. TEST ENGINE MEASURED II EA SURED CALCULATED 
HEATER llODE RPM FUEL FLOW AIR FLDll FIA 

LB/HR LB/HA 

IDLE-LOii I -o.o 16.40 199.00 o. 06161 
IOLE/Tlll 2 -o.o 19.'10 262.00 o.06165 
AUN UP ) -o.o zz.10 zn.oo 0.01011 
RUN UP-LEAN 4 -o.o 19.'10 261.00 o.06199 
AUN UP-RICH 5 -o.o 19.'10 n2.oo 0.065'12 
TUE-OFF 6 -o.o 91.40 1076.00 0.01959 
CLIMB 1 -o.o 59.80 781.00 0.01102 
DESCENT B -o.o 42.20 518.00 0.01248 

TEST EXHAUST EXHAUST CD co THC NO ND NO 
HDDE GlS GAS IDRYI 2 IDAYI IDRYI 2 x 

TEMP PRESSURE PERCENT v IDAYI PPllV PPMV IDRYI IDRYI 
OEGAFES PSIA PERCENT v PPllV PPMV 

I 61).00 -o.oo z.ao '1.40 16410.00 42.00 -o.oo -o.oo 
2 7Z9. 00 -o.oo ).40 10.40 9882.00 56.00 -o.oo -o.oo 
) 919.00 -o.oo 4.30 10.70 ]404.00 309.00 -o.oo -o.oo 
4 B•n.oo -o.oo l.50 10.90 4721.00 150.00 -o.oo -o.oo 
5 953.00 -o.oo 1.20 11.10 1531.00 111.00 -o.oo -o.oo 
6 1289.00 -o.oo 1.ao 8.80 4282.00 262.00 -o.oo -o.oo 
1 1156.00 -o.oo 4.10 10.60 2306. 00 796.00 -o.oo -o.oo 
B 1267.00 -o.oo 5.50 10. 10 2086.00 564.00 -o.oo -o.oo 

TEST MASS EM I MASS Elll IUSS EMI MASS EM I llASS EHi HASS EMI HASS EMI HASS EMI 
HOOE co HC N02 C02 NO NOX co Ht 

lft/IK LB/IK LB/IK lBllK lB/lK LB/IK LB/HA LB/HA 
lB FUEL LB FUEL LB FUH LB FUEL LB FUEL LB FUEL 

I 408.51 131.62 o.o 2154.8] 1.01 1.01 66'19.58 2256.99 
2 464.48 17.32 o.o 2212.)] 1.26 1.26 9243.11 1538.61 
l 566.28 25.61 o.o 2214.05 6.68 6.68 12628.09 512.54 
4 415.44 36. 7l o.o 2126.45 J. JS J. 35 9461.29 130.91 
5 441.27 12. ]0 o.o 2431.12 4.06 4.06 8900.13 244.8' 
6 CJ25. 40 29.10 o.o 1640.42 5.11 5.11 84581.11 2659.32 
1 611.18 11.18 o.o 2166.49 11.01 11.01 16560. 53 1021.3' 
8 102. 86 I 5. 21 o.o 2028.00 11.84 11.84 29660. 84 644.29 

ALDEHYDES SllDllE PARTICULATES 
IDRYI 

42.00 -o.oo -o.oo 
3'.oo -o.oo -o.oo 
-o.oo -o.oo -0.00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
u.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

II.SS Elll HASS EHi HASS EHi MASS EHi 
N02 C02 NO NOX 

LB/HA LB/HR LB/HR LB/HR 

o.o ]5)]9. lJ 16.'1 16. 51 
o.o 44423.Jl 25.01 25.01 
o.o 49313.27 149.06 149.06 
o.o 46296. J9 66.60 66.60 
o.o 48510.62 B0.81 80.81 
o.o 149'13].'14 466.66 466.66 
o.o 1295'6.ll 1011.06 1017.06 
o.o 85581.56 499.60 49'1. 60 
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DATE• l/16/ll 

TESl DRGllNllATIDHI StDTTIGEN AVIATION 

ENGINE SUPPLIEAI TELEDYNE-tDNTINENTAL 

ENGINE OITA •••••••••••••••••••••••••••••••••••••1 .. eeeeeeeeeeee .... 11111111111 .. eeeeee .. 1111 .. eee .... 1 .. eee .. 1111111111 

tAL ID NUllBEAI 164 ENGINE TYPE AND llDDEll ~lCHI S!llll NUllBEll ZOIHl-lOH 

RATED HllA5EPDllEA• ZIO. 

ENGINE TOTAi. TINE: 18Z. HAS 

FUfl I AY GAS 80187 FUEL HIC AATIOI 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••• .. •••••• .. •••••••••1 .. eee .... 1111•••••••••••••••••••••••••••••••••• .. • 
INLET AIR TENPERATURE, DEGREES fl START 

ATllOSPHF.Alt PRESSURE• START 

91.00 FINISH 91.00 

29.95 FINISH 29.95 

INLET AIR HUlllOITY, GAN H201L8 AIRI 0.01 

RELATIVE HUlllDITY: 40.00 PERtENT 

-O.OO, FLDll RATE, LITERS/NINI 1.00 

SAMPLE LINE TRANSPORT TIME, SEt: 1.60 

NUllBER OF TESTS: 10 

tDNNENTS: 

APPAOAtH NODE lllSS ING 

CAAB. TEST ENGINE NEASUAED NEASURED tALtUUTED 
HEATER NODE APN FUEL FlDll AIR FLDll FIA 

LBIHR LBIHA 

IOLE-LDll I -o.o 10.60 119.00 O.Ol21' 
IDLEITAXI 2 -o.o 15.00 184.00 o.06879 
AUN UP 3 -o.o 35.50 449.00 o. 06875 
RU~ UP-LEAN 4 -o.o 34.60 441.00 o.06498 
AUN UP-RICH 5 -o.o 34.60 446.00 0.06624 
TUE-OFF 6 -o.o 106.60 1240.00 0.01406 
CllNR 1 -o.o 101.00 1]30.00 o.06864 
OE SCENT 8 -o.o 52.50 681.00 0.06911 
OEStEMT ON 8 -o.o 60.lO 6 .. 6.00 o. 071>46 
TAXI 10 -o.o 11.50 146.0D o.oi.921 

TEST EXHAUST EXHAUST to CD THC NO ND ND 
HOOE GAS GAS IORYJ 2 IDRYJ IDRYJ 2 I 

TEMP PRESSURE PEA CENT y IDAYJ PPNY PPllY IDRYJ IDAYJ 
DEGREES PSU PERCENT y PPllY PPNY 

I -o.oo -o.oo 1.20 7.40 9395.00 10.00 -o.oo -o.oo 
? -o.oo -o.oo 6.10 8.60 2009.00 41.00 -o.oo -o.oo 
J -o.oo -o.oo 5.1>0 9.20 1359.00 122.00 -o.oo -o.oo 
4 -o.oo -o.oo 5.10 8.90 1004.00 10.00 -o.oo -o.oo 
5 -o.oo -o.oo 5.00 9.)0 1004.00 78.00 -o.oo -o.oo 
I> -o.oo -o.oo 7.90 1.90 1832 .oo 150.00 -o.oo -o.oo 
1 -o.oo -o.oo 4.70 10.20 827 .oo 94.00 -o.oo -o.oo 
8 l4tq.oo -o.oo s.10 Q.90 768.00 78.00 -o.oo -o.oo 
8 133.00 -o.oo 9.80 6.40 1773.00 22.00 -o.oo -o.oo 

10 128.00 -o.oo 5.50 9.40 1'36. 00 45.00 -o.oo -o.oo 

TEST NASS ENI MASS ENI MASS Elll HASS EHi MASS EMI llASS ENI NASS ENI IUSS ENI 
MDDF co Ht ND2 CD2 NO NDX CD Ht 

LB/IK LB/IK LB/IK LB/IK LB/IK LB/IK LBIHR LBIHR 
LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 936.0~ 6q.q5 o.o 1511.59 o. 21 0.21 9922. 09 141. 50 
2 827. 03 15.60 o.o 1832.00 0.91 0.91 12405. )9 2ll.99 
) 757.46 10.53 o.o 1955.22 2.11 2.11 2688'1. 74 313. 73 
4 no.10 8.24 o.o 2003.54 1.65 1.65 252B2.29 28'.05 
5 701.45 B. 01 o.o 2049.97 1.80 1.80 24210.18 279.11 
6 99B. 54 13.26 o.o 1568.93 1.11 3.11 106444.25 1413.73 
1 6)]. 74 6.)9 o.o Zl60.98 2.08 z.08 64007.48 645.04 
8 683. 38 5. 89 o.o 2084.33 1.12 1. 72 35871.48 309.4) 
8 1208.B9 12.SJ o.o 1?40.45 0.45 0.45 12B95. 81 755. 32 

10 n8.12 11.B l o.o l'IB2.11 0.99 0.99 8488. 32 135.17 

ALDEHYDES SllDKE PAATltULATES 
IDRYJ 

30.00 -o.oo -o.oo 
11.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

9.00 -o.oo -o.oo 
8.oo -o.oo -o.oo 
6.00 -o.oo -o.oo 
4.00 -o.oo -o.oo 
2.00 -o.oo -o.oo 

HASS EMI MASS ENI NASS ENI MASS EHi 
ND2 CD2 NO NDX 

LBIHA LB/HA LB/HA LB/HR 

o.o 16022.87 Z.Z6 z.26 
o.o Z7480.02 13.10 13. 70 
o.o 69410.44 96.22 96.22 
o.o 69122.56 57.00 57.00 
o.o 70929.06 62.19 62.1'1 
o.o 167241.88 331. 98 331.98 
o.o 21B258.56 210.27 210.21 
o.o 109427.19 90.13 90.ll 
o.o 74798.88 26.88 26.88 
o.o 22794.Zl 11.41 11.41 
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DlfE1 Tl 16fJl 

TEST ORGANllATION1 SCOTT/GEN AVIATION 

ENGi NE SUPPL! EAi TELEDYNE-C011T INENTAL 

fNGINE DATA •••••••••••••••••••••• .. •••••••••••••• .. •••••••••••••••••• .. eeeeeeeeeeeeeeee .. e•e .. .eeeeeeee•••••••••••••••• 

CAL ID NUll8EA1 11>5 EltGINE TYPE AND llODELI 0-470-R SU IAL NU118ERI 20J47-70RC 

AATED HORSEPDllER• 2JO. 

ENGINE TOTAL TlllE1 192. HAS 

FUELi AV GAS 80/97 FUEL H/C R&TIOI 

DPEllTIONAl DATA ••••••••••••o•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••• .. •**•••••••••••••••••••• 
INLET AIR TEllPEAATURE, DEGll&ES fl START 

ATllOSPHERIC PRESSURE• START 

9t.OO FINISH 91.00 

29.95 FINISH 29.9' 

INLET AIR HUlllDITY, GAN 1110/LB AIRI 0.01 

RELATIVE HUlllDITYI 40. 00 PERCENT 

SAllPLE LlltEI TEllPER&TURE, DEGREES Ca -O.OO, FLOW RATE, LITERS/lllNI 7.00 

SAMPLE LINE TRANSPORT Tt.iE, SEC• t.60 

NU118ER OF TESTS I 10 

CDllllENTS: 

THE DFF llOOE lllSSING 

CAR8. TEST EllGINE llEASURED llEASURED CALCULATEO 
HEATER MODE RPll FUEL FLOW AIR FlDW FIA 

L8/HR U/HR 

IDLE-LOW I -o.o 9.90 101.00 0.0109 
IDLE/TUI 2 -o.o u.10. ns.oo 0.01091 
AUN UP ] -D.O J4.60 446.00 0.07119 
RUN UP-LEAll 4 -D.O J4.60 441.0D o. 07019 
RUN UP-RICH 5 -o.o J4.60 449.00 o.01osa 
CLIMB 1 -o.o 102.10 I Ul .OO o.on92 
DESCENT 8 -o.o 5'.50 689.00 0.01051 
DFSCENT ON 8 -o.o 51.50 545.00 o. 0790] 
APPROACH 9 -o.o 15.50 442.00 o.06924 
TUI 10 -o.o 12.40 157.00 o.06842 

TEST EXHAUST EXHAUST CD co THC NO NO NO 
MODE GAS GAS CDUI 2 CDRYI CDRYI z • TEMP PRESSURE PERCENT v CORYI PPllV PPllV IDAYI COAYI 

DEGREES F PSU PERCEllT v PPllV PPMV 

I 76Z.00 -o.oo 1.10 7.90 9'69.00 IJ.OD -o.oo -o.oo 
2 942.00 -O.OD 6.10 9.10 19S9.00 52.00· -o.oo -o.oo 
] IJZJ.00 -o.oo 5.4D 10.00 ll99.00 I IJ.00 -o.oo -o.oo 
4 1267.00 -o.oo 5.]0 9.90 965.00 9J.OD -o.oo -o.oo 
5 1334.00 -o.oo 5.20 10.10 965.00 95.00 -o.oo -o.oo 
1 \ 581. 00 -o.oo a. JO 7.90 1609.00 26.00 -o.oo -o.oo 
8 1569.0D -o.oo 5.40 9.90 790.00 89.00 -O.OD -o.oo 
8 l4H.OO -0.0D ID.JD 6.40 22,Z.OD ZJ.OD -o.oo -o.oo 
9 1218.00 -O.OD 6.oo 8.90 1199. DO 121.00 -o.oo -o.oo 

10 !DH.DO -0.DO 5.40 9.30 1726.00 53.DO -o.oo -o.oo 

TEST ·1uss ENI MASS EMI llASS El" llASS EMI llASS EMI MASS EMI MASS Elll llASS EMI 
MODE co Ht ND2 CD2 NO NOX co Ht 

LBllK L8/IK LB/IK L8/IK LB/ IK U/IK LB/HR LB/HR 
LB FUEL LB FUF.L LB FUEL LB FUEL LB FUEL LB FUEL 

I 918.41 61.15 o.o 1561. n 0.21 0.21 81H.34 549.5' 
2 800.44 14.12 o.o 1816.19 1.12 1.12 11286.14 207.58 , 70Z.92 8.94 o.o 2045.Zl 2.42 Z.42 24321.06 109.28 
4 699.98 1.10 D.O 2054. ]Cl 2.02 2.02 24219.30 252.56 
5 682. ll 7.25 o.o 2082.28 2.05 z.os 2]607. 98 250.92 

I 024. 88 11.lB o.o 1512.11 o. 5] o.51 104640.U 1161.17 
8 709. J6 5.94 D.D 2043.31 1.92 t.92 31950.BD 111.98 
8 12Z9. 43 15.40 o.o 1200. 2'1 0.45 0.45 63315. 86 192.85 
9 8D7 .oz 9.24 D.O 1880.B9 2.67 2.67 28649.]Z 127.89 

10 n1.51 u.u o.o 1984.89 1.1B 1.u 9095.59 166.50 

ALDEHYOES SMOKE PARTICULATES 
CDAYI 

29.00 -o.oo -o.oo 
18.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

8.0D -o.oo -o.oo 
1.00 -o.oo -o.oo 
4.00 -o.oo -o.oo 

14.00 -o.oo -o.oo 
13.00 -o.oo -o.oo 

MASS Elll MASS Elll MASS EMI MASS Elll 
ND2 C02 ND NDX 

LB/HR U/HR LB/HR LB/HR 

o.o 13899.lB 2.19 Z.39 
o.o 26454.24 15. 80 15.80 
o.o 70766.JS SJ.60 BJ.60 
o.o 11081.94 69.81 69.81 
o.o 72046.94 70.84 70.84 
o.o 156489.6] 5].84 53.84 
o.o 109320.ll 102. 74 102.14 
o.o 61814.95 ZJ.22 21.22 
o.o 66711.50 94.90 94.90 
o.o 246tl.61 14.66 14.66 
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DUEi 8/ 17/ll 

TEST O-GANIZATION1 SCOTT/GEN AVIATION 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE OATI ••••••••••••••••••••••••• .. •••• .. •• .. •••••••••••••••••• .. •••••• .. •••••• .. ••• .. •••••••• ..................... . 

CAL ID NUllBEAI 391 

ENGINE TOTAL TINE• 

FUEL• av GAS 100/130 

ENGINE TYPE AND llODfLI 0-00-11 S!ll IAL NU119ERI 

RATED HDASEPDllEA• no. 

69· HAS 

FUEL Hit RAT ID• I.MO 

O~EAATIONAL DATA ••••••••••••••••••••••••••eeeeeeeeeeeeeee .. eaeeeeeeeeeeeee .. ee .. eeeee .. eeee ... eeeeeeeeeeee .. eee .. eeeeee 

INLET AIA TEllPERATUllE, DEGREES Fl START 

ATllDSPHERIC PRESSUAE1 START 

n.50 

J0.12 

FINISH 

FINISH 

81.50 

10.12 

INLET AIR HUlllDITY, GAN H2D/LB AIRI 0.01 

RflATI YE HUlllDITYI 38.oo PERCENT 

SAMPLE LINE• TEllPERATUAEt DEGREES Cl -0.001 FLDll RATE, LITERS/NINI 1.00 

SAMPLE LINE TRANSPORT TIME, SECI 1.60 

NUllBEA DF TESTS I 

CARB. TEST ENGINE MEASURED NU SURED CALCULATED 
HEATER MODE APll FUEL FLOll AIR FLDll FIA 

LB/HR LB/HR 

IDLE-LOW I -o.o 12.40 11.00 O. 0811Z 
IDLE/TUI 2 -o.o 15.80 164.00 0.08661 
RUN UP 3 -o.o 30.90 Jn.oo 0.01541 
RUN UP-LEAN 4 -o.o 30.00 402.00 0.01031 
RUN UP-RICH ~ -o.o 30.90 408.00 o. 01088 
TAKE-OFF 6 -o.o 77.50 1148.00 0.06618 
CLIMB 1 -o.o n.40 10.0 0.06491 
OE SCENT 8 -o.o 41.10 565.00 0.01806 

TEST EXHAUST EXHAUST co CD THC ND ND NO 
MODE GAS GAS I DAVI 2 IDRYI IDAYI 2 I 

TEMP PRESSURE PERCENT v IDRYI PPllV PPllV IDAYI IDAYI 
DEGREES PSU PERCENT v PPllV PPNV 

I 53B.OO -o.oo 1.60 3. 70 1011.00 3.00 -o.oo -o.oo 
2 AqT.00 -o.oo q.qo 1. 50 12566. OD 10.00 -o.oo -o.oo 
3 12'6.00 -o.oo 6.20 9.70 n55.0D 134.0D -o.oo -o.oo 
4 nqo.oo -o.oo 3.90 11.30 2255.00 ao.oo -o.oo -o.oo 
5 134~.oo -o.oo 4.30 10.qo 1222 .oo n.oo -o.oo -o.oo 
6 1681.00 -o.oo 0.10 14.00 1442.00 3281.00 -o.oo -o.oo 
1 I 704. 00 -o.oo 0.50 u.80 12B9.00 4206.0D -o.oo -o.oo 
8 1592.00 -o.oo ).60 n.5o 1q3).00 2681.00 -o.oo -o.oo 

TEST MASS Ell I llASS EM I MASS Elll MASS EM I MASS Elll MASS EMI MASS EMI NASS EMI 
MODE en HC N02 CD2 NO NDI co Ht 

LA/ IK LB/IK LB/IK LB/IK LB/ IK LB/IK LB/HR LB/Hll 
LB FUEL LB FUEL lB FUEL lB FUEL lB FUfl l8 FUEL 

I 91T.09 461.25 o.o 625.01 0.05 0.05 10131.77 5119.'5 
2 1072.03 77.93 o.o 1276.05 o.1B O. IB l69H.99 1231.31 
3 Tl>J. 03 16.H o.o 1875.68 l.11 1.11 23577.50 1122.14 
4 510. 77 111.q1 o.o 23z5. 10 1.12 1.11 15JZ3.16 507.41 
5 55'1.65 24.02 o.o 222'1.02 I.Sb 1.56 llZ93.18 10.13 
6 qs. 21 11.24 o.o 2993.12 n.15 n.n nu.20 811.0B 
1 10.01 10.H o.o J0)5.89 96.TJ 96.73 5U8.48 158.69 
A 420. 56 1z.q1 o.o 2477.97 51.44 51.44 17284.94 5)1.55 

ALDEHYDES SllDU PAATICUU TES 
IDRYI 

36.00 -o.oo -o.oo 
24.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
12.00 -o.oo -o.oo 
12.00 -o.oo -o.oo 

MASS ENI NASS ENI llASS Elll MASS flll 
N02 CD2 ND NOi 

U/Hll LB/HR L B/191 LB/HR 

o.o 1150.17 D.66 0.1>1> 
o.o 20161.65 Z.81 Z.BI 
o.o 5195B.l4 83. TO n.10 
o.o 69759.00 51.63 51.61 
o.o l>B811>.56 48.ZZ 48.22 
o.o 23ZOU.38 5684.25 5684.25 
o.o 2228)4.19 7099.9) 7099.91 
o.o 101844.'6 Zll4.l8 2114.JB 
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OATE1 8/ 6171 

TEST DRGANIUTIONI SCOTT/GEN AVUTIDN 

ENGINE SUPPLIER: TELEOTNE-CDNTINENUL 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUllBERI 268 ENGi NE TTPE ANO llDOELI 10-520-P SER Ill NUllBER• 110140-)-U 

RITED HDASEPDllERI 300. 

ENGINE TDTll TIMEI 1556, HRS 

FUEL: AV GAS 100/130 FUEL H/C RATIO• 1.840 

OPERATIONAL DATA eeeeeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .. eeee•eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 

INLET UR TEllPERATUllEo DEGREES fl SURT 15.00 FINISH n.oo 

ATllDSPHERIC PRESSURE• SURT 30.24 FINISH 30.24 

INLET AIR HUMIDITY, GRN H20/l8 AIRI 0.01 

RELATIVE HUlllOITTI 49.00 PERCENT 

SAllPLE LINE• TEllPERITURE, DEGREES Ca -O.OO, FLDll RATE, LITERS/MINI l.OO 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUllBEA OF TESTS: 10 

ND FUEL Fl Dll OU A 

cue. TEST ENGINE MEASURED MEASURED CALCULATED 
HEATER MOOE APll FUEL FLDll A IR FLDll FIA 

LB/HR LB/HR 

IDLE-LOii -o.o -o.oo -o.oo 0,07354 
IDLE/TAii -o.o -o.oo· -o.oo 0.01797 
AUN UP -o.o -o.oo -o.oo 0.072'0 
RUN UP-LEAN 4 -o.o -o.oo -o.oo o. 07178 
AUN UP-RICH 5 -o.o -o.oo -o.oo 0.07080 
TAKE-OFF 6 -o.o -o.oo -o.oo 0.06]]5 
CLlllB 1 -o.o -o.oo -o.oo 0.06312 
DESCENT 8 -o.o -o.oo -o.oo 0,06586 
APPROACH 9 -o.o -o.oo -o.oo o. 06901 
TAXI 10 -o.o -o.oo -o.oo 0.07952 

TEST FXHAUST EXHAUST CD CD THC ND ND ND ALDEHYDES SMDKE PARTICULATES 
HOOE GAS GAS IDRYI 2 IDRYI I 1141YI 2 x CDAYI 

TEMP PRESSURE PERCENT y IDRYI PPllY PPllY IDRTI CORTI 
OE GREE S F PSIA PERCENT y PPHY PPMY 

I 54Q.OO -o.oo 7.00 1.10 ll62l.OO 12.00 -o.oo -o.oo 14.00 -o.oo -o.oo 
2 684.00 -o.oo 8.50 1.10 11621.00 15.oo· -o.oo -o.oo 9,00 -o.oo -o.oo 
3 1076.00 -o.oo 7 .50 7,90 2480.00 o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
4 1041.00 -o.oo 6.90 8.40 2313.00 35.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
5 1076.00 -o.oo 6. 70 8.40 2202.00 32.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
6 1469. 00 -o.oo 2.60 11.00 2870.00 359.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
7 1469.00 -o.oo 2.80 10.90 1310.00 213.00 -o.oo -o.oo 5.00 -o.oo -o.oo 
8 1390.00 -o.oo 4.40 9,80 1533. 00 -o.oo -o.oo -o.oo 9.00 -o.oo -o.oo 
9 1211.00 -o.oo 6.50 8.20 2202.00 -o.oo -o.oo -o.oo 5,00 -o.oo -o.oo 

10 740. 00 -o.oo 8,JO 1.10 16912.00 -o.oo -o.oo -o.oo 14.00 -o.oo -o.oo 
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OAT!• . 81 6171 

TEST ORGANllATIONI SCOTT/GEN AVIATION 

ENGINF SUPPLIER! TELEDYNE-CONTINENTAL 

ENGINE OITA ••• .. ••••••• .. ••••• .. •••••••••••eeeeeeeeeeeee ... ee ......................................................... . 

CAL ID NUMBER• Z69 ENGINE TYPE AND llDDELI 10-SZO-P SERIAL l&UllHaa 

RATED llDRSEPDllERI )00. 

ENGINE TOTAL TIME• 1556. H-S 

FUEL• av GAS 1001130 FUEL Hit RATIDI I.HO 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••• ... •••••••••••• .. •••• ....... 

INLH UR TEllPERATUREt DEGREES Fl START 

ATllOSPHERIC PRESSURE: START 

19.oo 

30.24 

INLET AIR HUlllDITY, GRN H2DILB AIR• O.Ol 

FINISH 80.00 

FINISH )0.24 

RELATIVE HUlllDITYI 42.00 PHCENT 

SAllPLF. LINF.• TEllPERATURE, DEGREES ta -o,oo, FLOW RATE, LITERS/lllN• 1.00 

SAMPLE LINE TRANSPORT TlllE, SECI t.60 

NUllBEA OF TESTS: 10 

CDMllENTSI 

ND FUEL FLDll DATA 

CARB. TEST 
HEATER llODE 

IDLE-LOW 
IDLE/TUI 
RUN UP 
RUN UP-LEAN 
RUN UP-A ICH 
TAKE-OFF 
CLIMB 
OE SCENT 
APPROACH 
TAXI 

TEST 
MODE 

4 
5 
6 
1 
B 
9 

10 

F.IHAUST 
GU 
TEMP 

DEGREES 

381.00 
1435. 00 
964.00 
942.00 
986.00 

1390.00 
142". 00 
1218.00 
1166.00 

111.00 

I 
l 
3 
4 

' 6 
1 
s 
9 

10 

EXHAUST 
GAS 

PRESSURE 
PSU 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

ENGINE 
RPll 

-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 

co co 
IDRYI l 

PERCENT V IDRYI 
PERCENT 

6.80 4.60 
1.20 1.00 
e.oo e. 10 
1.40 a.so 
1.20 a.so 
3.10 12.20 
3.10 12.50 
5.20 IO, 10 
6.30 9.60 
e. 10 6.10 

llEASURED llEASUAED CALCULATED 
FUEL FLDll AIR FLOW FIA 

LB/HR LB/HR 

-o.oo -o.oo 0.01514 
-o.oo. -o.oo 0.016'9 
-o.oo -o.oo 0.01666 
-o.oo -o.oo 0.01'91 
-o.oo -o.oo 0.07498 
-o.oo -o.oo 0.01152 
-o.oo -o.oo 0.01121 
-o.oo -o.oo o. 01339 
-o.oo -o.oo 0.01393 
-o.oo -o.oo 0.011111 

THC ND 110 NO 
IDAYI IDRYI l I 
PPllV PPllV IORYI tDRYI 

v PPMV PPllV 

458'1 .oo -o.oo -o.oo -o.oo 
22611.00 -o.oo· -o.oo -o.oo 

21H.OO -o.oo -o.oo -o.oo 
1511.00 -o.oo -o.oo -o.oo 
2511.00 -o.oo -o.oo -o.oo 
29'Z.OO -o.oo -o.oo -o.oo 
1241.00 -o.oo -o.oo -o.oo 
1511.00 -o.oo -o.oo -o.oo 
1848.00 -o.oo -o.oo -o.oo 

15642. 00 -o.oo -o.oo -o.oo 

ALDEHYDES SllDIE PARTICULATES 
IDAYI 

11.00 -o.oo -o.oo 
24.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

9.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 
5.oo -o.oo -o.oo 

-o.oo -o.oo -o.oo 
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DUE• 81 6/11 

TEST ORGANIZATION: SCOTT/GEN AVIATION 

ENGINE SUPPL IEA• TELEDYNE-CONTINENTAL 

ENCINE DATA •••••••••••••••••o••••••••••••••••••••••••••••••••••••••••••••• .. eeeeeteeeeeeee .... etttteteeeeeeeeeeeeeeettt 
CAL ID NUNBEAI 270 

ENGINE TOTAL Tl"EI 

FUEL 1 AV GAS 100/UO 

ENGINE TYPE ANO NOOEl• 10-520-P 

RUED HORSEPOllEAI 300. 

1556. HRS 

FUEL MIC RATIO• 

SER I Al NUNIEIU 110140-!AC 

OPERATIONAL DATA ••••••••••••*•••••••tt1eeeeeeeeeeeeeeea1 .. eeeeeeeeeeeeeeeeeaee .. aeeeeeee1e~e11eeee1e1eeeeee1ee1eeee11ee 

INLET UR TEMPERATURE, DEGREES fl START 

ATMOSPHERIC PRESSURE• START 

n.oo FINISH 83.00 

30.2~ flNISH 10.Z~ 

INLET UR HUMIDITY, GAN HZOILB AIR: O.OI 

~O. 00 PERCENT 

-o.oo, FLOll RATE, LllEASl"INI l.OO 

SAMPLE LINE TONSPORT TIME, SEC• 1.60 

NUMBER OF JESTS• 10 

110 FUEL FLOll DATA 

ClA8. JEST ENGINE MEASURED MU SURED CALCULATED 
HEUER MODE RPM FUEL FLOll AIR FLOll FIA 

LB/HR LB/HA 

I OLE-LOW I -o.o ~.oo -o.oo D.05646 
IDLEITAll 2 -o.o -o.oo. -o.oo o.ono1 
RUN UP l -o.o -o.oo -o.oo o. 01160 
RUN UP-LEAN 4 -o.o -o.oo -o.oo 0.06'158 
RUN UP-RICH 5 -o.o -o.oo -o.oo 0.07176 
llkE-DFF 6 -o.o -o.oo -o.oo 0.06111 
CLIMB 1 -o.o -o.oo -o.oo 0.06502 
DESCENI a -o.o -o.oo -o.oo o. 0662'1 
lPPROACH 'I -o.o -o.oo -o.oo o.06eo2 
TUI 10 -o.o -o.oo -o.oo O.Ol5H 

TEST EXHAUST EXHAUST CD CD THC NO ND ND 
MODE GAS GAS CDRYI 2 CDRYI IDRYI 2 x 

TEMP PRESSURE PERCENT y t DRYI PPMV PPMY CORYI CDRYI 
OEGREES F PSU PERCENT y PPMV PPMV 

5'14.00 -D.00 4.2D 4.40 3'110.0D D.D -O.OD -o.oo 
7'16.00 -o.OD 6.10 a.oo 21068.00 JO.OD- -o.oo -o.oo 

1099.00 -o.oo 6.50 a.so 222'1.00 n.oo -o.oo -o.oo 
4 1110.00 -o.oo 5.JO 9.70 1505.0D 108.00 -D.OD -D.00 
5 I 054.0D -o.oo 6.2D 'I. TO 1561.00 102.00 -o.oo -o.oo 
6 1592.00 -o.oo 1.20 11.40 2787.0D -o.oo -o.oo -o.oo 
l 1592.00 -o.oo 2.40 11.eo 1059.00 90.00 -o.oo -o.oo 
8 14'6.00 -o.oo 4.60 11.10 13'13.00 418.00 -o.oo -o.oo 
9 1100.00 -o.oo 5.10 8.90 1561.00 256.00 -o.oo -o.oo 

10 942.00 -o.oo 1.10 1.00 14882.00 29.00 -o.oo -o.oo 

ALOEHYOES SMDkE PARTICULATES 
CDRYI 

3'1.00 -o.oo -o.oo 
41.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
15.00 -o.oo -D.00 
15.00 -o.oo -o.oo 
14.00 -o.oo -o.oo 
1'1.00 -o.oo -0.0D 
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DATE• 81 6171 

TEST ORGANllATIONI SCOTTIG!N AVIATION 

ENGINE SUPPLIER• LYCOlllNG 

ENGINE OAT& •••U•••••••••***''''''''*''****''**"**'*''''''** .. '''*"''**''"' .. *'"'.,_''*'*'*** .. *******"**** .... *'' 
CAL ID NUllBERI 262 ENGINE TYPE AND llDDEL• I0-540-C4U SEUAL NUlllUI L-901-UA 

RATED HOllSEPDllERI no. 

ENGi NE TOTAL TlllE 1 1318. HRS 

FUELi AY GAS 10011]0 FUEL Hit UTIOI 

OPERATIONAL DATA *'''''' .. ''''''''''****''''''''*''**''******'''''''****'**'*** .. ***'''' .. '' ... '********'''*****'''''*** 
INLET AIR TEllPERATUREt DEGREES Fl START 82.00 

ATllOSPHEAIC PRESSURE: START 29.90 

INLET AIR HUlllOITYt GAN HZOIL8 Ulll 0.02 

RELATIVE HUlllDITYt 

FINISH n.oo 

FINISH 29.90 

-0.00, FLOll RATE, LITEASllllNI 1.00 

SAllPLE LINE TRANSPORT TlllE, SEC: 1.60 

NUllBEA OF TESTSI 10 

ND FUEL FL 011 DAT A 

CARS. TEST ENGINE MEASURED llEISUAED CALCULATED 
HEATER MODE RPll FUEL FLOll AIR FlOll FIA 

LB/HA LlllHA 

IDLE-LOii I -o.o -o.oo -o.oo 0.09'67 
IOLEITAXI 2 -o.o -o.oo. -o.oo o.o84H 
RUN UP 3 -o.o -o.oo -o.oo 0.01898 
RUN UP-LEAN 4 -o.o -o.oo -o.oo 0.07856 
AUN UP-RICH 5 -o.o -o.oo -o.oo 0.07827 
TUE-OFF 6 -o.o -o.oo -o.oo o.oou 
CLIMB 7 -o.o -o.oo -o.oo 0.09518 
OESCEOfT 8 -o.o -o.oo -o.oo O.OCl134 
APPROACH 9 -o.o -o.oo -o.oo 0.08322 
TUI 10 -o.o -o.oo -o.oo 0.08587 

TEST EKHAUST EXHAUST co co THC ND NO ND 
"DDf GAS GAS IDRYI 2 IDUI IDRYI 2 I 

TEMP PRESSURE PERCENT y IDAYI PPllY PPllY IDRYI I DRYI 
DEGREES PSU PERCENT y PPllY PPMY 

I 628.00 -o.oo 8.5o 4.50 52045.00 o.o -o.oo -o.oo 
2 740.00 -o.oo 9.70 6.40 19599.00 o.o -o.oo -o.oo 
3 1222.00 -o.oo 9 .30 7.40 2965.00 o.o -o.oo -o.oo 
• 1143.00 -o.oo 9.20 7.40 3014.00 o.o -o.oo -o.oo 
5 1233.00 -o.oo 9.10 7.50 2525.00 o.o -o.oo -o.oo 
6 1300.00 -o.oo 12.90 6.80 3349.00 o.o -o.oo -o.oo 
1 1256.00 -o.oo 12.60 1.10 3129.00 o.o -o.oo -o.oo 
8 1256.00 -o.oo 12.10 1.20 3184.00 o.o -o.oo -o.oo 
9 1143.00 -o.oo 9.90 1.10 )294.00 o.o -o.oo -o.oo 

10 673.00 -o.oo 8.40 •.so 50728. OD o.o -o.oo -o.oo 

ALDEHYDES SMOU PARTICULATES 
IDRYI 

63.00 -o.oo -o.oo 
46.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
12.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 
6.00 -o.oo -o.oo 

n.oo -o.oo -o.oo 
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DATE• B/ 6/11 

TEST DRG&NIUTIDNI SCOTT/GEN lVl&TIDN 

ENGINE SUPPLIER• LYC°"ING 

ENGINE OAfA ••• .. ••••••••••••••••••••••••••••••••••••••••••eeeeeee .. eeeeeee .. ee .. eeeeeee .. eeeetee•eeeeeeeeeettttttttettt 

CAL ID NUll8ER1 263 

ENGINE TDUL TlllEI 

FUEL• AV G&S 100/130 

EN~INE TYPE &ND NDDEll llr,~C48' 

R&rED HORSEPDMER I 2,D. 

UU. HRS 

FUEL Hit RATIDI 1.840 

SUUL NUNBE .. L-901-489 

OPERATIONAL DATA tttttttttttttfttttttetttttttttttt .. ttttttttttttttttttttttttttt .. ttttttt .. t~tteeetttttttttttttttttttettt 

INLET AIR TEMPERATURE. DEGREES FI sun 
ATMOSPHERIC PRESSURE• SURT 

n.oo FINISH 86.00 

29.90 FINISH 29.90 

INLET AIR HUlllDITY, GRN HZD/LB &IRI 0.02 

REl&TIVE HUNIDITYI 61.00 PERCENT 

SAMPLE LINE• TENPER&TUREt DEGREES ta -0.001 FLOM RATE, LITERS/NINI 1.00 

~AMPLE LINE TRANSPORT TINE, SEC• l.60 

NUNBER OF TESTS I 10 

CDllllENTS• 

ND FUEL FlDll O&TA 

CARB. TEST ENGINE NE&SURED NE&SURED CALCULATED 
HF ATER NODE RPN FUEL FLOM &IR FLOM F/& 

LB/HR U/HR 

IDLE-LOW l -o.o -o.oo -o.oo o.onn 
IDLE/TAXI 2 -o.o -O.OD· -o.oo 0.08091 
RUN UP 3 -o.o -o.oo -o.oo 0.0'4'2 
RUN UP-LEAN -o.o -o.oo -o.oo 0.0'2'2 
RUN UP-RICH -o.o -o.oo -o.oo 0.0"04 
TUE-OFF 6 -o.o -o.oo -o.oo O.OSTB<i 
CLIMB 7 -o.o -o.oo -o.oo o.ou19 
DESCENT 8 -o.o -o.oo -o.oo O.OH2l 
&PPROlCH 9 -o.o -o.oo -o.oo 0.08432 
TUI ID -o.o -o.oo -o.oo o. 08105 

TFST El HAUS T EXHAUST CD co THC ND ND ND 
NODE GAS GAS IDRYI 2 IDRYI IDRYI 2 x 

TEllP PRESSURE PERCENT v IDRYI PPllV PPllV IDRYI IDRYI 
DEGREES F PSIA PERCENT v PPllY PPllV 

I 516.00 -o.oo 6.40 4.50 67866.00 2a.oo -0.0D -o.oo 
2 650.00 -o.oo 7.50 5.40 0699.00 o.oo -o.oo -o.oo 
l 1166. 00 -o.oo T.90 '.80 3752.00 115.00 -o.oo -o.oo 
4 II T7.DO -o.oo T.40 7.90 3'31. DO 87.0D -o.oo -o.oo 
5 IZH.00 -o.oo a.oo T.90 2924.00 Tl.OD -o.oo -o.oo 
6 1121.00 -o.oo 11.eo 6.70 3366. 00 111.00 -o.oo -o.oo 
7 1289.DO -o.oo 10.30 6.80 3200. 00 45.00 -o.oo -o.oo 
8 1267. 00 -o.oo 10.90 7.80 3090.00 '1000 -o.oo -o.oo 
9 1166.00 -o.oo 9.50 8.40 32,5.00 78.00 -o.oo -o.oo 

10 740.00 -o.oo 9. 30 5.40 30126.00 75.00 -o.oo -o.oo 

&lOEHYDES SNOKE PARTICULATES 
IDRYI 

59.0D -o.oo -o.oo 
67.0D -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-0.DD -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
12.00 -o.oo -o.oo 
21. 00 -o.oo -o.oo 
6.oo -o.oo -o.oo 

21.00 -o.oo -o.oo 
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DATE• Bl 6111 

TEST ORGANIZATION: StOHIGEN AVUTION 

ENGINE SUPPLIER! LYtOMING 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••eeeeeeeeeeeeeeeeeeeeeeeee1eeeeeee•••••••••eeeeeeeeeee1ee 

tAL I 0 NUMBER: 264 ENGINE TYPE AND MODEL• I0-540-t48' SUIAL NUllHRI l-901-0t 

RATED HORSEPOWER• 2'0. 

ENGINE TOTAL flllEz 1319. HRS 

FUEL• AV GAS 100/130 FUEL Hit RATIO• 

OPEAITIO~AL OITA *****'*''*'''**'''''''''''''''''''''''''''''''''*'''''''''''''''''**'''"''''''''''''''''''''''''*'**** 
INLET AIR TEMPERATURE, DEGREES f I START 

ATMOSPHERIC PRESSURE• START 

86.00 FINISH 

29.90 F !NISH 

INLET AIR HUMIDITY, GRN H201L8 AIR• 0.02 

AFLATIVE HUMIOlfY• 60,00 PERCENT 

n.oo 

29,90 

SAMPLE LINE: TEMPERATURE, DEGREES Cz -0,00, flOll RATE, l1TERSl!UN1 1.00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.60 

NUMBER OF TESTSt ID 

tOMMENTS: 

NO FUEL FLOW DATA 

CARS. TEST ENGINE MEASURED MEASURED CALCULATED 
HF ATER MOOE RPM FUEL FLOll AIR FLOll FH 

LB/HR LB/HA 

IOLF-LOW -o.o -o.oo -o.oo o. 0858B 
IDLE/TAXI -o.o -o.oo -o.oo o. 08220 
RUN UP -o.o -o.oo -o.oo o.o161l 
RUN UP-LEAN 4 -o.o -o.oo -o.oo o.ona5 
RUN UP-A ICH 5 -o.o -o.oo -o.oo 0.01568 
TUE-OFF 6 -o.o -o.oo -o.oo 0.09024 
CLIMB 1 -o.o -o.oo -o.oo 0.09657 
DESCENT 8 -o.o -o.oo -o.oo o. 09267 
APPROACH 9 -o.o -o.oo -o.oo o.08'4 I 
TAXI 10 -o.o -o.oo -o.oo 0.09229 

TEST ~ XHAUS T EXHAUST co to THC NO ND NO 
MODE GAS GAS IDRYI 2 IORYI IORYJ 2 x 

TEMP PRFSSURE PERCENT v IORYI PPMV PPMV I ORYI IDAYI 
OEGRFES F PSIA PERCENT PPMV PPMV 

5JB.00 -o.oo r ,50 5,20 56141.00 19.00 -o.oo -o.oo 
Ml.DO -o.oo r .90 6.50 12218,00 40.00 -o.oo -o.oo 

1166, OD -o.oo 1,90 a.20 1504,00 140.00 -o.oo -o.oo 
11 BB.00 -o.oo T. TO 8.40 3062,00 9B.OO -o.oo -o.oo 
12]).00 -o.oo r. BO 8.10 2621.00 98.00 -o.oo -o.oo 

6 12B9,00 -o.oo 12 .10 6.90 3559.00 55.00 -o.oo -o.oo 
1289.00 -o.no 12 .10 8.20 3338.00 55,00 -o.oo -o.oo 
1267.00 -o.oo 11.30 8.40 3113.00 67.00 -o.oo -o.oo 

q 1166.00 -o.oo 9.40 8. 80 2952,00 105,00 -o.oo -o.oo 
10 695.00 -o.oo 9.50 5.00 51419.00 15.00 -o.oo -o.oo 

ALOEHYOES SMOKE PARTltUUTES 
IOAYI 

84.00 -o.oo -o.oo 
62.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
15.00 -o.oo -o.oo 
10.00 -o.oo -o.oo 
9.00 -o.oo -o.oo 

32.00 -o.oo -o.oo 
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one: Bl 6171 

TESY ORGA~IZATION: SCDTTIGEN IVUTIDN 

ENGINE SUPPLIER: LYCOMING 

ENCINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••**'''''''''''' .. '''''''''''''''''''''''''''''' 
ClL ID NUMBER: 265 ENGINE TYPE AND MDDEL: ID-54D-C485 SER UL NUMBER• L-162l-4BA 

RAlED HDRSEPOWERI 250. 

ENGINE TOTAL TIME: 1104, HAS 

FUEL: FUEL Hit RATIO: o. 251 

OPFAATIONAL OATA •••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttt•••••••••• 

INLFT AIR TEllPERATURE, DEGREES F: START 

ATMOSPHERIC •AESSURE: SflRT 

B6.00 FINISH 

29.90 FINISH 

INLFT AIR >tJHIOtrY, (;qN H2DILB &IA: 0.01 

RELATIVE HUMIDITY: 52.00 PERCENT 

B6.00 

29.90 

SAMPLE LINE: TEMPERlTURE, DEGREES t: -0.00, FLOW RATE, LITERS/MIN: 1.00 

SAMPLE LINE TRANSPORT TIME. sec: 1.60 

NUMBER OF TESTS: 10 

COMMENTS: 

ND FUH FLOW OATA 

CAAB. TEST 
Hf ATER HOOE 

I OLE-LOW 
IOLEITOI 
AUN UP 
AUN UP-LEAN 
PUN UO-AICH 
TAKE-OFF 
CLIMB 
DESCENT 
APPA.nACH 
TUI 

res r 
HOOE 

4 

5 

B 
9 

10 

EXHAUST 
GAS 
TEMP 

OEGREES f 

7B.OO 
BlO. 00 

1211.00 
1256.00 
1100.00 
IJH.00 
I 21B. 00 
1278.00 
1177.00 

7H.OO 

I 
2 
l 
4 
5 
6 
7 
B 
9 

10 

nHAUST 
GAS 

OAESSUAE 
PSI A 

-o.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

ENGINE 
APH 

-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 
-o.o 

co co 
IDRYI 2 

PERCENI V IDAYI 
PERCENT 

9.20 4.BO 
9.60 6.70 

12.40 5.60 
10.50 5.50 
I z.20 5. BO 
19.)0 B.oo 
15.20 6.90 
14.90 b.80 
11.Bo 6.50 
9.20 4,BO 

MEASURED MEASURED CALCULATED 
FUEL FLOW AIR FLOW Fil 

LBIHR LB/HR 

-o.oo -o.oo o. 08279 
-o.oo -o.oo o. 079ll 
-o.oo -o.oo o. 0826 7 
-o.oo -o.oo o. 08039 
-o.oo -o.oo 0.08258 
-o.oo -o.oo o. 12176 
-o.oo -o.oo 0.10118 
-o.oo -o.oo 0.09987 
-o.oo -o.oo 0.09140 
-o.oo -o.oo 0.07926 

THC ND NO NO 
IDAYI IDAYI z K 
PPMV PPllV IDAYI I DAVI 

v PP>IV PPllV 

4B245.00 5.00 -o.oo -o.oo 
lbBOJ.00 16.00 -o.oo -o.oo 
53H.OO IB.00 -o.oo -o.oo 

21794.00 19.00 -o.oo -o.oo 
HZ4.00 11.00 -o.oo -o.oo 
4769.00 11.00 -o.oo -o.oo 
406.00 10.00 -o.oo -o.oo 
4492.00 11.00 -o.oo -o.oo 
5157.00 11.00 -o.oo -o.oo 

17911.00 14.00 -o.oo -o.oo 

ALDEHYDE$ SMOKE PARTICULATES 
IDRYI 

76.00 -o.oo -o.oo 
47.00 -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
16.00 -o.oo -o.oo 
11.00 -o.oo -o.oo 
12.00 -o.oo -o.oo 
40.00 -o.oo -o.oo 
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11-2 TO 11-20 

11-21 

11-22 TO 11-34 

11-35 

11-36 

TABLE Il 

LIGHT-UTILITY PISTON ENGINES 

TELEDYNE/CONTINENTAL 

CONTENTS: 

INDIVIDUAL ENGINE RUNS - COMPLETELY PROCESSED -
CLIMB LEAN MODE 

MODEL SUMMARY - CLIMB LEAN MODE 

INDIVIDUAL ENGINE RUNS - CLIMB RICH MODE 

MODEL SUMMARY - CLIMB RICH MODE 

INDIVIDUAL RUN - MASS EMISSION CONVERSION ONLY 
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DUE• 6/18/H 

TEST ORGAN I UT ION: TEL EOTNE-CONTINENTAL 

ENGINE SUPPLIER: TF.LEOTNE-CONTINENTAL 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••eaaMee ....... aeeaea .. aaaeaeaaaaaa 
CAL ID NU"BER: 201 ENGINE TYPE ANO "ODELi !>-ZOO-A Sfll IAL NUllHlll 

RATED HORSEPOWER• 100. 

ENGINE fOTAL TIME: -O. HRS 

FUfL: AV GAS 80/BT FUEL H/C RAT 10• 

OPEA.AflONAL DATA •••••••••••••••**************************************************************************************** 
INLEI AIR TEMPERATURE, OFGREF.S F: SIART -0.00 FINISH -0.00 

ATMOSPHERIC PRESSURf: STAPT 28.ql FINISH -0.00 

INLET AIR HUMIDITY, GRN H20/LR AIR: 13.00 

RELATIVE HUMIOITV: -0.00 PERCENT 

SAMPLE LINE: TEMPF~ATURE, CEGREES (: -0.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NllMKER OF TESTS: q 

COMMF.NTS: 

COLO STAR! + 110 SF.C 
IAXl-IDLE LOW 
I AX 1-1 OL F HIGH 
RUN-UP 
I AH-OFF l<lO~ 

CLI MB-U AN 
"PPP.OA(H 
IAXl-IOLE 
HOT STAQ T 

ro r 
MOOF 

b 
q 

10 
ll 
I j 

IFS I 
MOOf. 

' q 

10 
II 
I l 

F XHAUS I 
GAS 
TEMP 

OEGRE(S > 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-Q.00 
-o.on 
-o.oo 
-o.oo 
-o. no 

•ASS F..•I 
en 

LR/l K 
LR FUFL 

lH?. RO 
4'l5.50 
51q. c;., 
1bfi.1q 

1012. l q 
1001.lR 

4J\ 7. 44 
74'1. 14 
6)7. ~fl 

en 

PU•E R TFST 
HOOE SHAFT PERCENT 

fXHAUS J 
GAS 

PHE SSURE 
PS IA 

-o .oo 
-o.oo 
-n.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

~o\SS 1-:."41 
14( 

LR/l K 
LR FUEL 

-0.'10 
-o.oo 
-o.oo 
-o.oo 
-o.o' 
-o.oo 
-o. no 
-o.no 
-0.0Q 

HP RA TEO 

o.o 
Z.bO 
b. 50 

q 

10 
II 
l l 

20.40 
09.40 
6R.60 
30.00 

CJ 
10~VI 

PPHV 

')'1000 .oo 
b!000.00 
6•QOO.OO 
74000.00 

IOl000.00 
q7500.no 
54SOO.OO 
9 7500. 00 
q1r,rio. oo 

HASS E•I 
N02 

L ~/I K 
l I\ ~IJ( L 

-n.oo 
-a.no 
-u.oo 
-1.00 
-o.oo 
-0.01' 
-n.oo 
-a.on 
-.1.00 

7. 20 
o.o 

co 
2 

I ORV I 
PERCENT V 

-o.on 
-o.oo 
-o.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EH I 
(02 

U./ l K 
LB FUEL 

-o.oo 
-o.no 
-G.00 
-o.oo 
-o.oo 
-o.oo 
-0.ao 
-o.ori 
-n.oo 

• 20 
R9. 
RH 
zq 

7 
0 

THC 
I oETI 
PPMV 

-o.oo 
-o.oo 
-0.00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.0Q 
-0.0Q 

MA.~S E,. I 
~a 

L 0/ lK 
l A FU(l 

THC 

0 .4) 
o. n 
o. 4 l 
O.bO 
o.qo 
1.00 
0. 3 7 
o. 32 
0.J 1 

MEhSURfO 
FUFL 
FLOW 
LP/HR 

4.00 
5.•0 
B.20 

13.60 
53.00 
SI. 00 
21.00 

NO 

•.oo 
4.00 

I O~YI 
PPMV 

40 .oo 
25.00 
10 .no 
35 .oo 
sq.co 
5q.oo 
zs.oo 
ZS.On 
15.00 

~ASS [HI 
•Ox 

LU/ I< 
LR FUFL 

-o .oo 
-n.oo 
-o.oo 
-n.oo 
-o.oo 
-o.oo 
-n. oo 
-o.o~ 

-n.oo 

AIR FLOW 
LRIH~ 

21.00 
45.00 
12.00 

lS3.00 
556.00 
558.00 
?.lb.00 

Ml 
2 

I CHV I 
pp,.y 

-o.oo 
-c.oo 
-o.oo 
-o.on 
-o.oo 
-o.oo 
-o.oo 
-0.00 
-0.0'1 

rz.oo 
21.00 

M!.SS E!1l 
co 

L ~/H!-< 

I. 51 
Z.hA 
'-· 75 

I C.61 
53.h5 
SI. c•, 
I I. 2 l 

(t. 74 

7. 53 

NO 
x 

IORYI 
PPMV 

-o.oo 
-o.oo 
-a.no 
-0 •. 10 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

H( 

L 0/t~I( 

-o.oo 
-0.l'O 
-o.oo 
-0.01) 
-o.r.u 
-a.on 
- c.on 
-o.on 
-o.oo 

NO 

CALCULhTED 
f/A 

0.14615 
0.12000 
o. 1 l J6Q 
o.oqozo 
o.oq•qa 
o.oq140 
0.1064R 
0.12500 
0. l 4815 

AL DEHYOfS 

-c.oo 
-o.oo 
-0.QO 
-o.oo 
-0.00 
-o.no 
-o.oo 
-o.oo 
-o.oo 

•ASS f;~I 

N02 
LR/~M. 

-u.oo 
-n.Of') 
-u.nn 
-o.oo 
-o.or. 
-0.0'l 
-a.co 
-o.oo 
-O.OCI 

S•DKE 

-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.on 
-o.oo 
-o.oo 
-o.oc 

•ASS r••I 
Cl12 

L-3/HR 

-r.. no 
-0.00 
-l).UQ 

-r..oo 
-c.ao 
-~.oo 

-n.no 
-c. QQ 
-!J.Ol> 

Nl IE SI 
"1rJOf 

LBllK HP-111' 

en 
2 

l R/ 1 '< HP-HR lK/lK llP-HR Ll1/1K ~P-H4. 

l 
LHIK HP-HR ' L!H lK HV-HM. 

•••••ttnRSf- ?!JWFP-ti,.1 [\Aj, IS 
2 1.070 

NOT (ALr.ULAOLF•••• 
-o.ooo 

l O. 731 -o. 000 
4 0.520 -o.ooo 
b 0.600 -o. ono 
q o. 5 75 - 0. uoo 

10 0.374 -0.'100 
11 C.'Bb -o .oon 

•••••~OPS(PO~EH-H~ HASIS ~OT CALCULAKLI-:•••• 

TFS I 
MOO[ 

I 

' q 

lO 
II 

TI '-'E IN 
•nne 
foll N. 

1?.no 
0. 30 
5.no 
h.CO 
4.CO 

Tflfi\L J:mt CYCLE 

rt(ASU·1.Ef1 
FUFL fllhr 

L~/t-ii-1. 

e. 20 
~n.oo 

51.00 
l.'.\.00 

C'J .on 

TOThL FOR CVCLE/LR FUF.L 

FUEi 
UStU 
L 9S. 

l. b't 
n.Zb 
4.ll 
2. 10 
o. ~a 

'1.04l 

cc 
LB/ I K 

l 1-\ FlJl:l 

~ 1q. 55 
101z.1q 
I 00 I. l H 

4 3 7. 44 
74q.14 

-0. 000 
-n.ooo 
-c.ooci 
-r.. 000 
-o.ooo 
-o. 000 
-fl.non 

0.001 
a.OJI 
o.ono 
0.001 
l"J.001 
O.MO 
o .noo 

LTO CYCLF EMISSIONS 

co 
Ul/IK 
tlllUAS 

"1o;2. 28 
5-,b4';.q5 

51060.0' 
llJll.Zl 
b14}.l4 

co 
C:!"IS~l'lN 

LHS. 

c .950 
o. 268 
4.73~ 

I. l 21 
0.452 

1 .nio 

o. 77d 

ti(. 

L~/ 11( 
L3 FU[L 

-o.or. 
-a.on 
-c.oo 
-C. OU 
-c.oo 

-0 .. 0110 
-c.ooo 
-o .coo 
-o.oon 
-o.ooc 
-a .n.oo 
-o. nuo 

HC 
UY 1..:; 
HOU~S 

-o.oo 
-0.'lO 
-o.oo 
-o.oo 
-o.oo 

HC 
(MISSlrJN 

L•S. 

-o.nno 
-0. 000 
-f).()00 

-o .ooo 
-a. ooo 

-o.noo 

-o.ooo 

0.001 
0.001 
0.100 
0.001 
0.001 
O.GO'l 

.. o. oi.:11 

,,n 
L"/ l K 

L" FUEL 

o. 41 
0.c;Jb 

1.00 
c. J7 
n.J2 

PARTICULAIES 

-n.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-n.oo 
-o.oo 
-o.oo 

~ASS ~Ml 

NO 
LB/HR 

~ASS F.i 
NOX 

LR/HM. 

o.oo 
o. 00 
O.Qn 
0.01 
o. 05 
o. o~ 
c. 0 I 
Q.OO 
o.or 

~o 

l IJI 11< 
1"41JUQS 

l. 3~ 
!iO. '17 
50. 75 
8.45 
2.64 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
EMISSION 

LRS. 

0.0007 
0.0003 
0.0042 
0.0008 
0. 0002 

0.0001 
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DATEI ,., 18171 

TEST ORGAN I ZATIDNI TELEDYNE-CONTINENTAL 

ENGINE SUPPLIER: TELEDYNE-CONTINENT AL 

ENGINE OAT4 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: 202 ENGINE TYPE AND MODEL: 0-200-A SERIAL NUMBER: 213'578 

RATED HORSEPOWER: 100. 

ENGINE TOTAl TIME: -0. HAS 

FUEL: AV GAS 80/87 FUEL H/C RAT IQ: 

OPERATIONAL DAf4 •••••••••*******************'**************************'********************************'************** 

INLET AIR TEMPERATURE, DEGREES F: START 

Af~OSPHEAIC PRFSSUAE: START 

INLET AIR HU~IOITY, GAN H20/LB AIR: 

-o.oo 

28.92 

FINISH -0.00 

FINIS~ -o.oo 

RELATIVE HUMIDITY: -0. 00 PF RC EN 1 

SANPL( LI NE: TENPERATURf, DEGREES C: -0.00, FLOW RATE, LITERS/NIN: -o.oo 

SAMPLE LINE TRANSPORT TINE, sec: -o.oo 

NUMBER OF fcSTS: 10 

COMMENTS: 

COLO START • 110 s~c 
TAXI-IDLE LtlW 
JA)(l-IOlf "UGH 
RUN-UP 
fAKE-OFr 100• 
CL 1"18-K 1Ct4 
CLIHR-LFAN 
APP'tOACt' 
14' l-IDLF 
HOT SlMH 

TES r 
'100l-

10 
II 
I 1 

TES I 
MIJIH: 

10 
II 
I] 

(IHAUSl 
GAS 
TF.HP 

P[GJ.l:ffS r 

-o.oo 
-o.on 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-1). 00 
-o.oo 
-o.co 

,..l\SS [MI 
co 

LR/11< 
LI\ ruEL 

"\4Q. 8b 

4~s. n 
t.Rl. ttb 
1crn. bO 
Q51.51 
CIQl .2~ 
qql.ll"l 
4'>4. q~ 
4lb. '\l 
774. 81 

r.o 

POWER TF.S T 
HOOF SHAFT PERCENT 

EXHAUST 
GAS 

P•FSSURE 
1•s1 a, 

-n.oo 
-n.oo 
-n.no 
-o.oo 
-r..nn 
-o.no 
-o.oo 
-r.oo 
-n.oo 
-0.110 

"1:1SS EMI 
HC 

l B/ l k 
LI! FUfl 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.nn 
-0.00 
-0.01) 

HP RA TEO 

4 
b 
B 
q 

10 
II 
I 1 

co 
IDRYI 
PP.''4V 

o.o 
2.10 
1. 00 

10.10 
B9.60 
HS.10 
H.50 
ZR. 00 
9.10 
o.o 

co 
2 

IORYI 
•ERCFNT V 

54~100 .oo 
54000 .oo 
b400J.OO 

'7BMO.OO 

-o.oo 
-o.oo 
-o.oo 
-o.oo 

q1J01JO .OO 
95000.00 
cp;ono.nn 
s1010. no 
bQ000.00 
54000.00 

P4A!:t') F~ I 
~01 

l.l\/ lK 
lH fUt:l 

• 1.00 
-n.oo 
- l.C"O 
-o.oo 
- 0. 00 
-1.00 
-a.co 
-IJ.00 
- 0 .oo 
-o.ori 

r.o 

-o.oo 
-o.oo 
-o.oo 
-o.on 
-o. 00 
-c.oo 

•ASS lM I 
C02 

Lli/ I•. 
L~ FuH 

-n.oo 
-o.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-n.oo 
-r:.oo 
-c.oo 
-o.oo 

0 
2 
b 

20 
89 . 
BB 
87 
27 

q 

0 

IHC 
I WET I 
PPMV 

-n.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
•0.00 
-o.oo 
-o. 00 
-a.no 

MASS E.~ I 
Nrt 

L P./I K 
LB FULL 

'"( 

HfASUREO 
FUEL 
FLOW 
LB/HR 

4.00 
5. 10 
b. 30 

15.00 
52 .oo 
so.on 
50.00 
21.00 
10.00 
4.00 

NO 
IURV I 
PPHV 

25.00 
10.00 
10.00 
7.0.00 
b0.00 
55.00 
55.00" 
lS.oo 
15.00 
4C.OD 

MASS C~I 

NOX 
LB/I K 

LR FUEL 

-o.oo 
-n.oo 
-o.oo 
-o.oo 
-o.co 
-o.oo 
-o.oo 
-o.nn 
-o.oo 
-o.oo 

AIR FLU• 
LB/HR 

21.00 
·~·.oo 
n.oo 

lbl.00 
558.00 
SSB.oo 
55B.OO 
l07.00 

NO 
2 

IDRYI 
PP.a.tV 

-a.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.on 
-a.on 
-o.oo 
-o.oo 

bl.00 
18.00 

NO 
x 

IOOYI 
PP"'IV 

-o.oo 
-o.oo 
-o.oc 
-o.oo 
-o.oo 
-o.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS F~I 

co 
LB/H~ 

_.SS fMI 
HC 

LAie• 

1.40 
l. 3.' 
".11' 

l l. Pl. 
1,q. 7'1 
4Q. 5b 
4Cil. ~b 
10.41'. 
4.1 .. 
O.'>"l 

-o.no 
-a.or, 
-n.no 
-o.oo 
-o.oo 
-o.oo 
-o.uo 
-o.oo 
-o.on 
-o.on 

CALCULATED 
FIA 

0.14~15 

O.l 1778 
O.OB750 
o.onsq 
0.09319 
0.00%1 
O.OBQ61 
0.11111 
0.15871 
o.222n 

ALDE"YOES, 

-o.oo 
-n.on 
-o.oo 
-a.no 
-o.oo 
-n.oo 
-n.oo 
-o.n.i 
-a.on 
-o.oo 

MASS f-M I 
NOl 

LB/M; 

-o.oo 
-o.nr. 
-o.oo 
-o.oo 
-o.on 
-0.()~ 

-o.on 
-o.oo 
-o.oo 
-o.oo 

-1.00 
-f).00 
-1.00 
-o.oo 
-o.oo 
-.J.00 
-0.00 
-l). '10 
-.i. no 
-•l.00 

.1o1111.S;> E~ I 
C~l 

LU/H" 

-0.011 
-r.. 00 
-0.0t» 
-o.on 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-o.oo 

NII res 1 
.•OOE 

L6/IK HP-H ... 
2 

LR/lr<. tlP-H~ l8/lK HP- ... K 
x 

Lt\/lto: HP-HH. 

••o••HllPSri>nwFFl-11'~ '\ASIS NOT (l\LCULAflLI::•••• 
l 1.101 -0 •. 10.1 

o.bl4 -11.oou 
o.~qo -0.000 
0.55b -0.JOO 
o.~hl -o.ono 

"' o. 5hh -o. :1no 
10 0.374 -0.100 
11 0.448 -o.ooo 

•••••t•URSfflOWER-llQ !V1'ilS ~or CALCULAi1lF•••• 

-c.oon 
-c.ooo 
-0.0()0 
-o.ooo 
-f).000 
-c.ooc 
-o.ooo 
-o.ono 

n.ooo 
u.~oo 

O.IJl)O 
J.001 
0.001 
0.001 
0.000 
o.ooo 

LTll CYCLE f."ISSIONS 

lf'il 
""lll")f· 

• q 

10 
II 

TI '1l IN 
""IOUE 
"'!IN. 

l}.00 
0.10 
5.00 
i',.00 

'•· 00 

TOT.\l FGR ('t'C.Lf 

'1F A SWH1J 
FUEi. Flt''lll 

Ll'/HM. 

,, • 10 
5?.00 
'i0.00 
z·~ .on 
10. 00 

HHl\L FCto! ('.Yf.L(/LB FUEL 

F'H:L 
1JSEO 
L ~S. 

I. Zb 
o. 21'> 
4. I 5 
'. 10 
J.'1 

R.b40 

en en 
Lii/IK LH/IK 

LB i:ur l HOURS 

68).80 42qc;.bq 
QS7.~l 4Ci!7'H.5!. 
qc;:1.2" 4Q5b4.1tS 
lt5~.18 l01t~4.lt~ 

t.lb.:'2 4lbl.21 

o."5q 
0.74'l 
4. 114 
I. 04,, 
0 .2 7i1 

h. ':i4, 

o.75~ 

hC 
l ~fl,.; 

L 9 FW·l 

-0.0fl 
-o.oo 
-1).011 

-o.no 
-C .OrJ 

-o.ooo 
-o.noo 
-o.oco 
-0.00~ 
-'l.000 
-o.orn 
-o. noo 
-o.nr.o 

HC 
L Bil K 
ttfJUP ~ 

-o.oo 
-o.oo 
-n.nu 
-".l"JO 
-o.oo 

"c 
FM I SS ION 

u~s. 

-a .noo 
-v.cion 
-n .ooo 
-o.ooo 
-0 .OOt) 

-o.ooo 

-o. 000 

o.ooo 
o.ooo 
o.ooo 

'"-001 
u. 001 
0.001 
O. tlOf"J 
11.noo 

mi 
LHI I K 

l '\ CiJEL 

,.. TI CULA res 

-o.oo 
-o.oo 
-o.nn 
-o.on 
-o.oo 
-o.oo 
-o.on 
-c.oo 
-o.oo 
-o.oo 

'-U ')S F .. I 
~n 

LBlk• 

"'!ASS l:llll 
NUX 

LB/ ... A 

o.oo 
o.oo 
o.oo 
o.oo 
C.115 
c. 05 
o.os 
c.01 
o.oo 
o.oo 

ti.~I 

1.r\/ IK 
HCUKS 

I .10 
51 .6~ 
"1. l] 

B .11 
i'. 4A 

-o.no 
-o.oo 
-o.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

rm 
EMISSION 

LBS. 

r..0002 
O.OOOj 
~.OOlQ 

n.OOOd 
0.0002 

0.0054 

o.ooo• 
II-3 



DATE•. 6/Zl/ll 

TEST ORG&llllATIONI TEL!DTNf-COlfTINENTAL 

ENGINE SUPPL1Ea1 TELEDYNE-CONTINENTAL 

ENGINE OATA •••••••••••• .. •••••••••••eeeaeeeeeaeeeeaeeeaa .. aaeean ... a .. •••-... •• .. •••••••••-·~-· ....... •••••-• 

tAL ID NUNIERI 20) 

ENGINE TOTAL TINEI 

FUEL I AY GAS 90/87 

ENGINE TY'f AND NODEL• 0-ZDO-A 

RATED HORSEPOWER! 100. 

-O. HRS 

FUEL Hit RATIDI 

ZU!IMA 

OPEIATIONAL OITA ••••••••••••••••••••••••••aeeeeeeeeeeeeaeaaeeeaeeeeaeeeeeeaeeeeeeeeeeeeeeee••••••••••••••• .. eeeeea .... e 

INLET AIR TENPERlTURE, DEGREES Fl START 

ATMOSPHERIC PRESSURE: START 

-o.oo 

28.91 

n.oo 

FINISH -o.oo 

FINISH -o.oo 

INLET AIR HUMIDITY, GRN HZO/LB AIRI 

RELlTIYE HUNIOITYI -o. 00 PERCENT 

SAMPLE LINE: TEOIPERlTURE, DEGREES C: -o.oo, FLOW RATE, LITERS/NINI -O.DD 

SAMPLE LINE TRANSPORT TIME, sec: -0.0D 

NUMBER OF IES TS: 

COMMENTS: 

!EST POW EA 
NOOE SHAFT 

HP 

COLO START • 110 sec o.o 
Tlll-IOLE LOW 2. 80 
TUI-IDLE HIGH 8.00 
RUN-UP 4 20.10 
TAKE-OFF 1ooi 6 91.30 
CLIMR-LFAN 9 91.10 
APPROACH 10 29.lD 
Tlll-IDLF II 1.40 
HOT START ll o.o 

TEST EXHAUST EXHAUST co co 
MODE GAS GAS I ORVI 2 

'E"P P~ESSURE PPl'tV I ORYI 
DEGREES F PSIA PERCENT 

I -o.oo -o.oo 50000.00 -o.oo 
2 -o.oo -o.oo 6•000.00 -o.oo 
l -o.oo -o.oo H5~0.00 -o.oo 

-o.oo -o.oo 81500.00 -o.oo 
• -0. OD -o.oo 93000.0D -o.oo 
9 -o.oo -o.oo 8150D.OO -o.oo 

10 -~.oo -o.oo 69000.00 -o.oo 
II -o.oo -o.oo 54000.DO -o.oo 
11 -o.oo -a.co H000.00 -o.oo 

TEST •ASS e,.c ... ss E!<I llASS fHI ,.•ss e .. 1 
MO Of co HC NOl C02 

LB/ IK LB/IK LB/IK LB/ 1 K 
LB FUEL LB FUEL LB FUEL LB FUF.l 

I Hl.66 118. 64 -o.oo -o.oo 
2 540. 20 167.8• -o.oo -o.oo 
) 654. R9 111. )6 -o.oo -o.oo 
4 eo.01 27.06 -o.oo -o.oo 
6 951. 52 -o.oo -o.oo -o.oo 
9 •13. J1 -o.oo -o.oo -a.co 

10 619.66 -o.oo -o.oo -o.oo 
II 465. 30 -o.oo -o.oo -o.oo 
IJ H•.OI -o.oo -o.oo -o.oo 

TfST co co 
•ODE 2 

NUSURED 
PEACE NT FUEL 

RlTED FLOW 
LB/HR 

0 3.50 
2 4.60 
7 a.20 

20 15. 50 
91. 53.00 
91 51.00 
29 22.00 

7 1. 50 
0 3.50 

THC NO 
I WETI IORYI 
PP"V PPMV 

25000.0D 7.5.00 
27500.0D 10.00 
11500.00 15.00 
4000.00 15.00 

-o.oo 115.00 
-o.oo 150.00 
-o.oo 25. DO 
-o.oo 25.00 
-o.oo •0.00 

MASS EOll "ASS f"I 
N(J NOi 

LB/ I K LB/ IK 
LB FUEL LB FUEL 

0.11 -o.oo 
0.14 -o.oo 
0.51 -o.oo 
o.s5 -o.oo 
1.93 -c.oo 
2.SJ -o.oo 
O.H -o.oo 
O.H -o.oo 
0.41 -o.oo 

THC NO 

AIR FLOW 
LB/HR 

21.00 
40.50 
76.50 

!H.50 
576.00 
561.00 
207 .oo 
61.50 
ZZ.50 

NO 
z 

I DRYI 
PP"Y 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

IDRYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI MASS EMI 
co HC 

LRl•R LB/HR 

1.10 o.•q 
Z.4B 0.11 
5.37 0.91 

I J.07 0.42 
50.43 -o.oo 
46.59 -o.oo 
11.n -o.oo 

l ... -o.oo 
1.11 -o.oo 

NO 
2 

CALCULATED 
FIA 

0.12963 
0.11358 
0.10119 
0.09841 
0.09201 
0.08995 
o.1ou8 
D.lllll 
0.15556 

ALDEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS f"I 
N02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.0D 
-0.0D 
-o.oo 
-o.oo 
-o.oo 

SNOKE 

-0.0D 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-O.DO 
-o.oo 

"ASS EOll 
t02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
I 

L8/IK HP-Hk L8/IK tlP-HR LB/ IK HP-HR LA/IK MP-HR LS/ IK HP-HR LB/IK HP-HA 

•••••MORS.EPOW(R-M\I. BASIS NOT CALCULABLE*••• 
2 O. 881 -o .ooo O.l76 o.ooo -o.ooo o.ooo 

o. 671 -o.ooo o. 114 0.001 -o.ooo 0.001 
0.644 -0.DOO 0.021 o.ooo -o.ooo o.ooo 

• o. 552 -o.ooo -o.ooo 0.001 -o.ooo D.001 
• O. 51 I -n.ooo -o.ooo 0.001 -o.oon 0.001 

10 0.465 -o.ooo -o.ooo o.ooo -o.ooo o.ooo 
II 0.02 -o.ooo -o.ooo o.ooo -o.ooo o.ooo 

•••••.-.ORSEPOWER-HR BASIS NOT CALCULABLE•••• 

LIO CYCLE EH I SS IONS 

TEST TIME IN MEASURED FUEL cu co co HC HC HC NO 
HOOE MODE FUEL FLOW USED LB/ IK L8/IK EMISSION L8/IK LB/ IK E" I SS ION LB/U 

~IN, LB/HR Lqs, LB FUEL HOURS LAS. LB FUEL HOURS L 8S. LB FUEL 

12.00 e.20 I. 64 654.89 5310.01 I.OH 111. l• 911.12 0.183 o.s1 
0.10 51.00 0.26 951.52 50430.65 0.252 -o.on -o.oo -o.ooo 1.9) 

• s.oo 51.00 •• 23 913. 37 l,b581.89 ].866 -D.DO -o.oo -o.ooo 2.51 
10 6.00 22.00 2.20 619.66 13612.48 1.163 -o.oo -o.oo -o.ooo O.H 
II 4.00 1.50 0.50 465.JO H89. 76 0.214 -o.oo -o.oo -o.ooo o. 15 

TOTll FOR tvCLf e.a.o 6.1•0 -o.ooo 

TOTlL FOR C.CLE /LA FUEL 0.168 -0.00D 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI •USS f"I 
NO NUX 

LB/HR LB/HR 

D.oo -o.oo 
o.oo -o.oo 
o.oo -o.oo 
o. 01 -o.oo 
0.10 -o.oo 
0.11 -o.oo 
0.01 -o.oo 
o.oo -o.oo 
D.OO -o.oo 

NO NO 
LB/ IK Ell I SS ION 
HOURS LBS. 

4.20 0.0008 
102.4) o.ooos 
Ill .11 o. 0109 

8.11 0.0008 
2.65 0.0002 

0.0132 

0.0015 

Il-4 



DATE• 6/21171 

TEST DRGANIUTIDIU TELEDTNE-CDNTINENTAL 

ENGINE SUPPLIER: TELEDYNE-CONTINENTAL 

ENGINE OAJA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•• 

CAL ID NUMBER: 204 ENGINE TYPE AND MODELI 0-200-l SER UL NUMB EA: 2135048 

RATED HORSfPOWEAI 100. 

ENGINE TOTAL TIME: -0. HRS 

FUFl: AV GAS 80187 FUEL Hit RATIO: 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DECREES F: START -o.oo FINISH -D.00 

ATMOSPHERIC PRF.SSUAE: STAPT FINISH -0.00 

INLET AIP HUMIDITY, CAN H20/L8 AIR: 65.00 

RELATIVE HUMIDITY: -0. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, CECRHS C: -0.0Q, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLF. LINE TRANSPORT TIHf, SEC: -o.oo 

NUllBEP OF rESTS: 10 

COMMENTS: 

PGwER TEST 
•ODE SHAFT PERCENT 

HP RA TEO 

COLD START • 130 SEC 
TAXl-IOLE LOW 
TAXI-IDLE HIGH 
QLJN-UP 
I AKF-OFF lOO'J 
CL IHB-" ICH 
CLIHR-LFAN 
AP .. ROACH 
TAxl-IOlE 
HOT START 

IEST 
MOllE 

4 
b 
e 
9 

10 
II 
13 

co 

o.o 
z.oo 
6.80 

1q.60 
Ql.10 
91.10 
QO. JO 
ze.eo 

7.00 
o.o 

co 
2 

0 
I 
b 

1q 
91 
91 
•O 
28 

b 
0 

fHC F )(HAUS T 
GAS 
TEMP 

DECRHS F 

F XltAUS T 
GAS 

PRESSURE 
PSI A 

I CJRYl 
PP"'V I ORY I 

PERCENT V 

I WF Tl 
PP!"1V 

9 
10 
II 
11 

I[ ST 
HOOF 

y 

10 
II 
I l 

TF'i T 
.... OllF 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.00 

•ASS EHi 
en 

LHllK 
L~ flJFI 

bl l. q5 
S•~. lb 
45~.0R 

b4. q? 
64q. Q7 
64Q. q7 
SbJ. 4Z 
14 l.60 
48h. I 0 
482. ?l 

co 

-n.oo 
-o.oo 
-o.oo 
-0 .oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

•ASS F.HI 
H( 

LR/ I K 
LP FUEL 

-o.no 
-o.oo 
-0.00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
- c.oo 

ezsoo.oo 
74000.00 
Sl500.00 
u000.00 

0400.J.OO 
b4000.00 
54000. 00 
R5010.00 
4q'J(}Q.OO 
n~o:.in.oo 

•ASS E . .r 
.•Ol 

l ~/I K 
L~ FUFL 

-o.oo 
-o.oo 
-.1.00 
-•l.00 
-o .oo 
-\J.CO 
-o.co 
-a.co 
-o.on 
-o.oo 

en 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-o.oo 
-o.uo 
-o.oo 
-o.oo 

•ASS F.•I 
coz 

LBllK 
LO FlJFl 

-o.oo 
-c.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS E•I 
NII 

L BllK 
Le FUEL 

IHC 

a. JI 
0.1 l 
0.35 
2. JI 
I. SO 
I .'>0 
2.ZJ 
c. 2• 
0.4H 
o.•1 

LB/ 11< HP-HR 
z 

l~/JI( HP-t-ifot LA/lK HP-MA 

•••••HOMS[P•l"FM.-HJt B.\SI S NOJ (hl(ULAIHf•••• 
2 1.2•0 -o.ooo -o.ooo 
J o.soq -o.ooo -a.coo 

0.044 -0.1100 -11.000 
b O.HA -0.000 -c. nno 
H 0.)7R -0.000 -o.ooo 
Q O.l!A -0.000 -o.ooo 

10 o.s11 -o.ooo -o.ooo 
II 0.4~1 -0.000 -o.ooo 

•••••Hn~SFPO~fR-HP HASfS NOJ (ALCULAHLC•••• 

MEASURED 
FUEL 
FLOW 
LB/HR 

3.SO 
•.30 
7 .60 

I J.ZO 
53. 00 
53.00 
51.00 
22.00 
6.50 
3. so 

ND 
IDRYI 
PPl'!V 

7.5.00 
10.00 
25.00 

130.00 
qa.oo 
90.00 

IJ0.00 
zo.oo 
JO.no 
40.00 

~ASS F."'11 
NOX 

LBllK 
LR FUEL 

-o.no 
-o.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.co 
-o.on 
-o.oo 

NO 

AIR FLOlo 
LA/HR 

21.00 
16.00 
bl .50 

153.00 
S71.50 
511 • so 
567.00 
ZOl.50 

NO 
2 

I OR'! 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-n.o'l 
-o.oo 
-o.oo 
-c.oo 
-o.oo 

67.50 
22.~o 

NO 
x 

I DRYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. no 
-0.'10 
-o.oo 
-o.oo 

"IASS F.to1 I 
flC 

LBIHH 

z.1~ 

2. 5b 
].46 
O. Bb 

v .. 45 
)4.45 
29. 11 
l b.4~ 
l. I 6 
l.t.Q 

-o.oo 
-o.on 
-o.co 
-o.or. 
-o.oo 
-o.oo 
-o.oo 
-o.oc 
-o.on 
-o.oo 

NC 
? 

CALCULATED 
Fl A 

0.12961 
0.119•• 
o.11z5q 
O.ORbZ7 
0.09214 
o.oq274 
o.OR995 
0.10864 
0.0%10 
O. I 5~Sb 

ALOEHYllES 

-o. 00 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

••S~ E•I 
NIJ2 

Lo/HP 

-o.oo 
-o.oo 
-o.oo 
-c. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-n.oo 
-a.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
--l.00 
-o.oo 

t-\ft.~S f:'14 I 
(lll 

Lq/HI< 

-a.oo 
-o.oo 
-o.oa 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-c.oo 
-v.oo 

Nll 

LB/lK HP-HP LI:\/ IK •1P-t-ltof. 
x 

l~/IK t-P-11~ 

o.ooo 
u.OOC 
~.00.I 

0.001 
0.001 
0.001 
o.ooo 
o.nno 

-o.r.nn 
-o.o~o 
-o.ooo 
-o.oro 
-o.ooo 
-0.(1(10 
-o.ooo 
-0.0f'.\0 

o.ooo 
0.,100 
o .. io2 
0.001 
0.001 
0.001 
o.ooo 
o.ooo 

LTIJ CV(Lf £MISSIONS 

ff s r 
"'1llOt 

b 
? 

10 
II 

T 1"1F IN 
'41JOF 
'IN. 

12.00 
0. JO 
s.oo 
o.oa 
•• 00 

TOfAL fOM. (Y(Lf 

Mr;t.SUFIEO 
FU[L FLO"' 

LB/HM 

7 .hO 
~). 00 
51 .oo 
n.oo 

6.SO 

TOTAL FOK CYCLE/l~ FUEL 

FUF.l 
usrn 
L.IS • 

I. 52 o.,,, 
4 • .1'1 
z.zo 
0.'4 

8.bSJ 

tll 
LH/lK 

L 8 FUFL 

4>5. oe 
b4<.1.q1 
56 3. 42 
74 7. hO 
4H6. l0 

en 
L 01 I• 
HCUHS 

145q.M 
)44'1 ft. i;' 

.i8734.JJ 
1644 r.10 
Jl5Q.b8 

Cll 
P<ISSllJN 

LRS. 

0.6.l 
o.1n 
).185 
1.04-; 
0.211 

5. I 05 

H( 

LR/ I!':. 
Li FUt-L 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. oo 

H( 

LBll• 
HOURS 

-o.oo 
-o.oo 
-o.on 
-a.on 
-o.on 

Hr. 
E!"! I SS lllN 

LRS. 

-n.oco 
-o.ooo 
-o.ooo 
-o.ooo 
-o. coo 

-o .ooo 

-o. 000 

Nll 
LOii < 

L~ FUEL 

0.35 
I .SO 
z .21 
o.z• 
0.48 

PARTICULA!fS 

-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.CO 

.•ASS FMI 
Nrl 

LA/HH 

••SS E•l 
NOX 

LB/HH 

o.on 
o. 00 
o.oo 
o. 01 
c. on 
11.0A 
0.11 
c.01 
r.nn 
c.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

"'J NO 
LMI• F•ISSION 
ttOUf.fS LRS. 

2.h5 0.0005 
N.57 0.0004 

Ill.bl o.oo•• 
li.Jb 0.0000 
J.15 0.0002 

0.01 IZ 

0.0013 
II-5 



DATE1. 6/U/ll 

TEST OIGAlllUTIOlll Tt&.fll'Hf-COllTlllEllT&L 

EllGlllE SU,,LIHI TUEDY--COllTlll!llTAL 

EN,INE DATA •••••••••••• .. ••••• .. , ... , .. ,,,,,,,,,,,,,.,,,,,,,,,,, ................. , ... ,, .................. ,,, ...... ,, ... , 

CAL ID '-llllE•• zo' 

ENGINE TOUL TINE• 

FUEL I av GAS 80/Sl 

ENGINE TY'E AND llDDELI l>-100-& 

RATED HDRSEPOllER I 100. 

-o. HllS 

FUEL Hit A&TIOI 

IH I Al llUllllR 1 . ,. .... 

O'El&TIONll. DATA ••••••••••••••••••••••••••••••••••••••eeeeeaeeeeeaeeeaeeeeeeee .. eea1eeea11ee11aa111eeeeeeeeeeeaeee .. 1ea 

INLET AIR TEllPER&TUllE, DEGREES f 1 START -o.oo 

&T"OSPHERIC PRESSURE• START 28.n 

INLET AIR HU"IDIT'lo GRN H20/L8 AIR• 64.00 

FINISH -0.00 

flNISH -0.00 

REUTI VE HUlllOIH• -0.00 PERCE/Ill 

sa"PLE LINE• TEMPERATURE. DEGREES Cl -o.oo, FLOll RATE, LITERS/MINI -o.oo 

SAMPLE LINE TRANSPORT TlllE, SEC• -o.oo 

NUMBER Of TESTS: 9 

COMMENTS 1 

COLD START • 110 SEC 
TUI-IDLE LOW 
TUl-IDLF. HIGH 
RUN-UP 
TUE-OFF 1001 
CLlllB-LEAN 
APPROACH 
TUI-IDLE 
HOT START 

I 
2 
3 
4 
b 
9 

ID 
II 
11 

TEST 
HOOE 

I 
2 
) 

4 
6 
9 

10 
II 
13 

res T 
MODE 

EXHAUST 
GAS 
rEllP 

DEGREES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.on 
-o.oo 
-o.oo 
-a.on 

HASS EMI 
en 

LB/IK 
LR FUEL 

61 .84 
648. 52 
600. IT 
61.~S 

915.42 
8'11. 50 
48b.04 
5R3.8b 
•51.61 

co 

TEST POWER 
MOOE SHAFT 

HP 

I o.o 
2 2.10 
3 1. 50 
4 Z0.90 
6 93.30 
9 92 .10 

10 29.00 
11 1.10 
11 o.o 

EXHAUST co co 
GAS IDR'l'l 2 

PUSSURE PPMV (ORY! 
PSIA PERCENT 

-o.oo 10000.00 -o.oo 
-o.oo bl500.00 -o.oo 
-o.oo 59000.00 -o.oo 
-o.oo 5000.00 -o.oo 
-o.oo 88000.00 -o.oo 
-o.oo 86000.00 -o.oo 
-o.oo 51000.00 -o.oo 
-o.oo bl500.00 -o.oo 
-o.oo 1.\000.00 -o.oo 

HASS EMI HASS EHi HASS 'EM I 
Ht NOZ C02 

L 8/ IK LRllK LB/ IK 
LA FUEL LB FUEL La FUFL 

91.10 -o.oo -o.oo 
29.08 -o.oo -o.oo 
Zl.90 -o.oo -o.oo 
4.14 -o.oo -o.oo 
8.99 -o.oo -o.oo 

lb.22 -o.oo -o.oo 
'1.16 -o.oo -o.oo 

20.0b -o.oo -o.oo 
121.H -n.oo -o.oo 

co 
2 

llEASUREO 
PERCENT FUEL 

RATED FLOW 
LB/HR 

0 3.50 
2 4.00 
T T.50 

zo. 12.60 
93 52. 00 
92 51.00 
28 21.50 

1 6.30 
0 3.50 

TH~ NO 
lWETJ IORYJ 
PPllV PPMV 

v 

20000.00 42.00 
4000.00 42.00 
1100.00 10.00 
500.00 445.00 

1250.00 225.00 
2250.00 21>D.OO 
1500.00 40.00 
3000.00 65.00 

2sooo.oo •2.00 

HASS EMI MASS EM I 
NO NOX 

LAI IK LB/ IK 
L 8 FUEL LB FUEL 

0.43 -o.oo 
o.n -o.oo 
1.11 -o.oo 
9.04 -o.oo 
l.84 -o.oo 
4.4b -o.oo 
O.bO -o.oo 
1.01 -o.oo 
0.43 -o.oo 

THC NO 

AIR FLOW 
LB/HR 

zz.50 
45.00 
81.00 

111.00 
H6.00 
561.00 
207.00 

ND 
2 

IDRYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

n.oo 
22.50 

NO 
x 

I ORYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS E~I HASS [Ml 
co HC 

LB/HR LB/HR 

0.22 0.34 
2.59 0.12 
4.50 O. lb 
o. 78 0.05 

• 1.bO o.• 1 
45.11 O.Bl 
10.45 0.21 

] .b8 0.13 
I .bO 0.42 

NU 
2 

CALCULATED 
FIA 

0.15556 
0.0888' 
0.0925'1 
0.07368 
0.09028 
0.08'195 
D.10186 
0.10000 
0.15556 

lLDEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
NOZ 

LR/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
C02 

LS/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-~.oo 

-o.oo 

Nil 
x 

LB/IK HP-HR LB/IK HP-HR LB/IK HP-HR LB/IK HP-HR LB/IK HP-HR L8/IK HP-HR 

•••••HORSEPOWER-MR RASIS NOT CALCULABLE•••• 
2 0.%1 -o.ooo 0.043 0.001 -o.ooo 0.001 
3 0.600 -o.ooo 0.022 0.001 -o.ooo 0.001 
4 o.oH -o.ooo 0.002 0.005 -o.ooo 0.005 
~ 0.510 -o.ooo 0.005 0.002 -o.ooo 0.002 
q D.497 -o.ooo 0.00'1 0.002 -o.ooo 0.002 

ID O.lbO -o.ooo o.ooT o.ooo -o.ooo o.ooo 
II D.518 -o.ooo 0.018 0.001 -o.ooo 0.001 

•••••HURSEPOWEA.-tiR BASIS NOT CALCULABLE•••• 

LTO CYCLE EMISSIONS 

TEST T lHE IN MEASURED FUEL co co co HC HC Ht NO 
HOOE HOOE FUEL FLOW USED L8/ IK LBllK EMISSION L 8/ IK LB/IK EMISSION LB/IK 

MIN. L8/HR LBS. LB FUEL HOURS LBS. LB FUEL HUURS LAS. LB FUEL 

) 12.00 1.50 1.50 b00.11 4501.21 0.900 ll.'10 lb4.13 a.on 1.11 
b 0.30 52.00 D.26 'II 5.42 It> 7bOl .64t 0.238 e,.qq 4bl.43 0.002 3.84 
q s.oo SI .OD 4.23 897.50 45112.•9 l.7'19 16.22 821.34 O.Ob'I .... 

10 6.00 Zl .so 2.15 48b.04 10449.95 1.045 9. lb 209.91 0.021 0.60 
II 4.00 b.30 o.42 583.Bb 3b18. 31 0.246 20.06 l2b.40 o.oos 1.01 

TOTAL FOR CYCLE B.Sb5 6.229 0.111 

TOUL FOR CYCLE/LB FUEL 0.121 0.016 

PAR Tit ULA TES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI MASS EHi 
NO NOX 

LB/HR LB/HR 

o.oo -o.oo 
o.ou -o.oo 
0.01 -o.oo 
0.11 -o.oo 
0.20 -o.oo 
0.21 -o.oo 
0.01 -a.co 
0.01 -o.oo 
o.oo -o.oo 

NO NO 
LR/ IK EMISSION 
HOURS Las. 

a.11 0.0018 
1'19.91 0.0010 
22T.30 0.0189 

12.95 o.oon 
b.39 0.0004 

0.0231 

0.0021 

. ) 
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ouea 6121111 

TEST OAGlNIUTIOHI TELEOYNE-CONTINUHlL 

ENGINE SUPPLIER I TELEDYNE-CONT INENUL 

ENGINE DATA •••••••••ttttettttt~•ttttttttttttttttttttttttttttttttttttttttttttttetttttttttttttttttttttttttttttttttttt•••• 

tlL I 0 NUllBEA1 20b ENGINE TYPE &NO llODELI 0-200-A SEil UL NUllBfRI 2115006 

RATED HOASEPOllER: 100. 

ENGINE TOUL TINE: -0. HRS 

FUEL: AV GAS 80187 FUEL Hit RATIO: 1.8~0 

OPERAflONAL DATA •••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttt•••••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEMPERATURE, DEG~EES F: START 

ATMOSPHERIC PRESSURE: START 

-o.oo 

2B. H 

INLET AIR HUMIDITY, GAN H20/L8 AIR: 83.00 

FINISH -0.00 

FINISH -0.00 

AELATIVf HU~IOITV: -0.00 PERCENT 

SAMPLf LINE: IFNPFRATURE, DEGREES c: -0.00, FLOll RATE, LITERS/NIN: -o.oo 

SAMPLF LINE TRANSPORT TlllE, SEC: -o.oo 

NUHBH Of HST S: 9 

COHNENTS: 

TEST POWfR 
~ODE SHAFT 

HP 

COLO ST ARt . 1)0 SFr. o.o 
IAX 1-IOLF LOW 2.10 
IAXl-IOL[ HIGH b.ba 
RUN-UP I B.ba 
TAKE-OH 1aot b A9.10 
CLIHB-LFAN 9 88.ea 
APPROACH 1a 2B.1a 
IAX I-IDLE II b.bO 
HO I SIAR I 11 a.o 

IES T UHAUSI EXHAUST co CD 
HO~E GAS GAS IORYI 2 

fFMP PRF SSURF PP~V I CAY I 
nEr.~ers F PS IA PF RCFNT 

I -o.oo -o.oo Hoao.oo -o.oo 
2 -o.oo -o.oo 64000.00 -a.oo 
] -o.oo -o.on 91500.0~ -0.00 
4 -o.no -o.oo bl5na.oo -o.oo 
6 -o.no -o.oo BZ500.00 -o.oo 
q -o.oo -o.oo B6ano.oo -o.oo 

I a -o.oo -o.co 5ZOOO.OO -o.oo 
II -o.oo -o.oo 112000.00 -o.oo 
11 -a.no -o.oo 54000.00 -o.oo 

IHI .. ss E•I M •SS f.MI H4SS f'i .a.AiS EMI 
~00[ co Ht ~'.12 coz 

LR/ lK L All K L ~/ IK LH/ IK 
L~ fllfL LR FUEL LB fUEl L~ FUEL 

ZIS.4b 151,H -o.oo -n.oo 
b7 t. q1 2 5.45 -o.oo -o.oo 
171. JZ l A. AZ -o.on -o.oo 
5b 1, 11 10.18 -'J.00 -o.oo 

b '14 3 .qo 14.95 -a.oo -o.oo 

• 8~ I .04 12 .4B -•1.00 -a.no 
10 414. 1h 5.Hb -o.oo -o.oo 
11 609. 51 3. ]4 -o.oo -o.ao 
1 l JQ~. c;o IQ4,0• -o. 00 -o.na 

TFH en co 
'4CIOt- 2 

MEASURED 
PERCENT FUEL 

AAfEO FLOW 
LB/HR 

0 ).50 
2 4.aa 
b 1a.5a 

18 15.7a 
89 51. 5a 
BB 51.oa 
lB 21. 50 

6 11. BO 
0 l.5a 

IHC NO 
l•ETI I ORYI 
PP"tV PPHV 

v 

12500.00 55.00 
1500. ao oo.ao 
1000.00 45.00 
15~0.00 B5.00 
21ro.oo 115.00 
1750.00 195.00 
900.00 10.00 
150. 00 H.00 

l50oo. no 60.00 

••SS E•I MASS EMl 
NO NO< 

LR/ lK LSI I< 
LB FUEL LH rueL 

a.Sb -o.oo 
1.01 -0.011 
n.s5 -0.0•l 
1. 29 -c.oo 
2. q4 -o.oo 
l.28 -o.oa 
l. OS -n.oo 
o. ll -o.oo 
o. 7J -o.oo 

IHC NO 

AIR FLOW 
LB/HR 

22.50 
45.00 
Bl. aa 

153.aO 
5b2. 5a 
55B.aO 
207.00 

ND 
l 

ID•YI 
PPMV 

-c. on 
-a.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.JO 
-o.oo 
-c.on 

67.50 
21.aa 

NO 
x 

I ORYI 
PP~V 

-o.no 
-a.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

llASS EMI •ASS EMI 
co Ht 

lH/HR LB/HQ 

c. 15 O. S5 
l.b9 a.10 
7 .57 0.41 
B.91 0.16 

4J ... h 0.11 
44.'H O .. b4 

10.21 a. I l 
1. 19 0.04 
1. 40 O.bR 

NII 
z 

CALCULAIEO 
FIA 

0.1555• 
o.aARB9 
0.1296) 
0.10261 
0.0915b 
o. 09140 
O, IOJBb 
O. I 74BI 
0.12QbJ 

ALOFHYOES 

-o.oo 
-0.00 
-o.oo 
-o.oo 
-o.oo 
-a.oa 
-o.oo 
-o.oo 
-o.oo 

~ASS E-i 
N07. 

LB/HR 

-o.oo 
-o.oo 
-n.no 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.on 
-a.no 

S~O<E 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-u.,O 
-o.oo 
-o.oo 
-o.oa 
-o.oo 

M4.SS F.~ I 
COl 

LB/._,R 

-o.oo 
-o.oo 
-n.oo 
-c.no 
-1.00 
-1).0l') 

-o. 00 
-o.oo 
-0.n.1 

NO 

• 
LRllK ~P-+-1~ I H II~ HP-ltU LBllK l-IP-H\.l LAii K HP-llR LOI IK 1-4t•-~R LHllK HP-HM. 

•••••HOMSFPOWFR-HR 11AS IS "'lH CALCULAt\Ll•••• 
2 I. ZAO ··O. 000 o. 04d o.OOl -o.oou 0.007 

1.148 -o.noo 0.062 0.001 -0.00"1 0.001 
\J. 't 79 .. o.noo o.oo• n.001 -o.ooo 0.001 

' 0.488 ··0.000 a. aaq 0 .007 -o.onn 0.002 
q O.~Ob .. ~.000 0.007 o.ooz -o.uoo 0.001 

10 O.lbl -o. 000 0.004 0.001 -n .non 0.001 
II 1.0•0 ··O. 000 O.OOb 0.001 -a.oon 0.001 

•••••Hn~~·P(IW[M-HP OASIS •OT CALCULAfHE•••• 

LfO CYCLE EMISSIONS 

TFS I 11 •F IN MF ASUREO FUEL en r.o co llC Ht Ht N~ 

"40t'"JE Mone FUJ:l f-LOW USED LI\/ lK LR/ l K FMISSlllN L RI IK Lq/ IK. f~ I SS lllN L&llK 

~· r... LS/HQ L's. LB FUEL HOURS LAS. I H FUEL llDUR S LHS. L" FUf.L 

} 12.00 10.5n 2. 10 721. 12 7571.91 1. 5" H.Bl 401.5'1 O.aA7 c. 55 
6 0.10 ~I.SO ~. 7.b e4l.QO 4J4b0.~4 0.211 14.'il~ 110.00 0.004 2 _q4 
q -.oo 51.00 4 .ll ~81. a4 44q33. I B l. 72Q I ?.4~ 6.36. }f\ 0.053 J. lB 

10 b.Of) ll .50 z. 15 -474.Jb I 0?07. 40 1.021 5. 8~ l25 .Q4 0.013 1.05 
II 4.00 I I .BO 0.19 bOQ,52 7192.29 0.4~2 :i •. VT 

)Q ·"' 
0.001 n. 11 

rnf AL FO• cYCLE q. llJJ I 6.qh4 O.IH 

TOTAL FOR CYCLtlL8 FUEL 0.1)1 O.Olb 

PAR Tl tULA TES 

-o.oo 
-o.ao 
-o.oo 
-o.oo 
-o.oo 
-c.ro 
-o.oo 
-o.oo 
-o.oo 

~•SS EMI HASS EMI 
NO NO< 

LBIH• LA/..,R 

n.oo -o.oo 
o. 00 -o.oo 
0.01 -o.oa 
0.01 -o.oo 
O. I~ -o.oa 
a. 11 -o.oa 
O. Ol -o.oo 
o.oo -o.oo 
o.oo -o.oa 

NO NO 
LB/ lK EMISSION 
HOURS I RS. 

lj. 1t. o. 0011 
I St .4l 0.0008 
I b 1. l~ 0.0119 
?2.57 c.con 
).t.9 u. 0002 

0,0181 

0.0019 
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DATE•· 61Z4/?I 

TEST OIGUlllATIDNI T!L!DYNf:-tONTINENTAL 

ENGIN! SUPPLIER• T!LEO'f'llE-tOllTIM!NTAL 

ENGINE D&T& •••'*41•••••• .. ••••••••• .. •••••••••••••a .................................................................... . 
tAL 10 lllN8El1 ZOT ENGINE TYPE AND llOOELI 0-200-A SlllAL llUlllllAI. ZUIOOI 

RATED HORSEPOllERI 100. 

ENGlllE TOUL TlllEI -o. HU 

FUEL I AV GAS 80/ 91 FUEL H/C RATIOI 

OPEIATION&l DAT& •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a .. aee9aaeeaaeaeeeeaee••••••• .. •••••• .. ••• 
INLET AIR TEMPERATURE, DEGREES Fl START 

AT"OSPHERIC PAESSUAEI START 

-o.oo 

91.00 

FINISH -0.00 

FINISH -0.00 

INLET AIR HUMIDITY, GAN HZO/l8 AIAI 

RELATIVE HIJ"IDITYI -0.00 PERCENT 

SAllPLE LI NE 1 TE MPEllATUAE, CEGAEES C: -0.00, FLOW AATEo LITERS/NIN• -o.oo 

SA"PLE LINE TAlNSPOllT TIME, SEC• -o.oo 

NUllBEA OF TESTS: 9 

CONllENTS1 

COLO START + 130 SEC 
llll-IOLE LOW 
IUl-IOLE HIGH 
AUN-UP 
JUE-OFF 1001 
CLI NS-LEAN 
APPROACH 
TAKI-IDLE 
HOT START 

TEST 
NOOE 

4 
6 
9 

10 
II 
I) 

lf.S I 
MUOE 

4 
6 
9 

10 
II 
13 

TESI 
HOOE 

fKHAUS T 
GAS 
IENP 

DE CUES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS F.111 
co 

LA/ IK 
LB FUEL 

116.19 
7J5. 66 
832 .65 
602.1• 
BB7.63 
B7Z. 76 
472 .62 
691.27 
38].98 

co 

TEST POWER 
MOOE SHAFT 

HP 

o.o 
2.00 
1.00 

19.10 
6 8B.60 
9 BB.90 

10 28.70 
II 1.00 
13 o.o 

EXHAUST co co 
GAS IOAYI 2 

PAESSUAE PPNV IDAYJ 
PS(l PE AC ENT 

-o.oo B6000.00 -o.oo 
-o.oo 7ROOO.OO -o.oo 
-o.oo 92500.00 -o.oo 
-o.oo MOoo.no -o.oo 
-o.oo B6000.00 -o.oo 
-o.oo BJ000.00 -o.oo 
-o.oo szooo.oo -o.oo 
-o.oo 101000.00 -o.oo 
-o.oo 52000.00 -o.oo 

llASS El<I NASS El<I llASS E•I 
HC N02 C02 

l Bl lK L•/ lK L8/ 1K 
LB FUEL LB FUEL LB FUEL 

155.02 -o.oo -o.oo 
ll.44 -o.oo -o.oo 
54.BO -o.oo -o.oo 
l•.6B -o.oo -o.oo 
18.67 -o.oo -o.oo 
14.58 -o.oo -o.oo 
13.64 -o.oo -o.oo 
20.12 -o.oo -o.oc 

194.0Q -o.oo -o.oo 

co 
2 

MEASURED 
PERCENT FUEL 

RATED FLOW 
LSI.HR 

0 ].50 
I 4.50 
6 9.oo 

19' 16.70 
BB 52. 50 
BB 51.00 
28 22.50 

6 10.00 
0 1.50 

IHC NO 
IWETI IORYI 
PPNV PPNV 

v 

H000.00 50.00 
5000.00 45.00 
8500.00 50.00 
zzoo.oo 65.00 
2600.00 150.00 
2000.00 IB0.00 
2100.00 H.oo 
4000. 00 ~2.00 

15000.00 55.00 

MASS Elll llASS ENI 
NO NUX 

LRllK LB/U 
LB FUEL LB FUEL 

o. 70 -o.oo 
0.10 -o.oo 
o. 74 -o.oo 
1.00 -o.oo 
2. 54 -o.oo 
3.11 -o.oo 
o.Bz -o.oo 
0.45 -o.oo 
0.67 -o.oo 

THC NU 

AIR FLOW 
L8/HR 

11.50 
45.00 
85. 50 

166.50 
5B0.50 
5 76.00 
216.00 

NO 
z 

IOA~I 

PPNV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

67.50 
27.00 

NO 
x 

IOAYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

HASS EHi MASS EMI 
co HC 

LB/HR LB/HR 

Z.5B 0.54 
1.11 0.15 
7 •• 9 0.49 

10.06 0.25 
46.60 0.9B 
44.51 0.74 
10.b] 0.11 

6.Ql o.zo 
1.H 0.68 

NO 
2 

CALCUUTED 
FIA 

0.11111 
0.10000 
0.10526 
0.10010 
0.09044 
0.08B54 
0.10411 
0.14815 
0.12963 

AL OEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NASS EHi 
N02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0. DO 

SNOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS E Ml 
coz 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NII 
x 

LB/ lK HP-HP. LBllK HP-Hq LBllK HP-HA LB/ IK HP-HR LB/ lK HP-HA LB/ lK HP-HR 

•••••HORSEPOWER-HA 8AS1 S NOT CALCULA9LE•••• 
2 1.656 -o.ooo o.on 0.002 -o.ooo 0.002 
] 1. 071 -o.ooo 0.010 0.001 -o.ooo 0.001 
4 o.52h -o.ooo o.on 0.001 -o.ooo 0.001 
6 o. 526 -o.ooo 0.01 I 0.002 -o.ooo 0.002 
9 o.501 -o.ooo o.ooa 0.002 -o.ooo 0.002 

10 0.371 -o.ooo 0.011 0.001 -o.ooo 0.001 
11 0.9RB -o.ooo 0.029 0.001 -o.ooo 0.001 

•••••HORSEPOWER-HR BASIS NOT CALCULARLE•••• 

LTO CYCLE EN ISS IONS 

TfSI TIME IN NEASUREO FUEL co co co HC HC ~c NO 
NOOE MOOE FUEL FLOW USED LB/ lK L811K ElllSSION LBl lK LB/ IK ENI SS ION LB/IK 

HIN. LB/HR Les. LB FUEL HOURS LBS. LB FUEL HOURS LSS. LB FUEL 

] 12. 00 Q.OO 1.eo 832.65 7493.83 1.491 s•.Bo 493.17 0.099 o. ,. 
6 0.30 52.50 0.26 89 7. 63 46600.59 o.2n lB.67 980 •. 18 0.005 2.54 
9 5.00 51.00 4.23 972. 76 44510.95 J.694 14. 58 743. 62 0.062 J.11 

10 6.00 22.50 2.Z5 4'2.62 10633.89 1.063 13.64 106.90 0.031 o.ez 
11 •• oo 10.00 0.67 6Ql .21 b912.68 0.46] 20.12 201.24 O.Oll 0.45 

TOTAL FOR CYCLE 9.Zn 6.953 0.209 

TOTAL FOR CYCLE/LA FUEL 0.154 o.on 

PAATICULAHS 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi MASS Elll 
NO NOX 

LB/HR LB/HR 

o.oo -o.oo. 
o. 00 -o.oo 
0.01 -o.oo 
0.02 -o.oo 
0.11 -o.oo 
0.16 -o.oo 
0.01 -o.oo 
o.oo -o.oo 
o.oo -o.oo 

NO NO 
L8/IK EMISSION 
HOURS L 8S. 

6.65 o.oo ll 
133.51 0.0001 
HB.56 o.ouz 

18.47 0.0018 
4.46 0.0001 

0.0111 

0.0019 
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DATE• 6/H/71 

TEST ORGANIZATIDNI TELEDYNE-CONTINENTAL 

ENGINE SUPPLIER! TELEDYNE-CONTINENTAL 

ENGINE DATA ••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NU"BER: 208 ENGINE IYPE AND NOOELI 0-200-A SERIAL NUNBERI ZUSOOL 

RATED HDRSEPOllEA: 100, 

ENGINE TOTAL TINE: -0, HRS 

FUEL• AV GAS 80/87 FUEL H/C RATIO: 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 

ATHOSPHER IC PRESSURE: ST ART 

-0.00 FINISH -0.00 

28.68 FINISH -0.00 

INLET AIR HUMIDITY, GRN H20/LR AIR: 91.00 

RELATIVE HUMIDITY: -0.00 PERCENT 

SA•PLE LINE: TEMPE~ATURE, DEGREES C: -0.00, FLO• RATE, LITERS/HIN: -o.oo 

SA•PLF. LINE TRANSPORT TU"1E, sec: -o.oo 

NUMBER OF THIS: q 

COMMENTS: 

COLO START . llO SF.C 
TAXl-IDLf LOW 
TAJi:t-IDLE 111CH 
A.UN-UP 
TAKE-OFF 1 ooi 
CLl-.-LEAN 
AP PRO AC" 
TAXI-I OLE 
HOT START 

Q 

10 
II 
I l 

HST 
MOOF 

q 

10 
II 
I J 

TFS T 
MllOE 

F<HAUS T 
GAS 
TEMP 

~EGREES 

-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

.•hSS E•I 
co 

L B/IK 
LB FUEL 

561 .20 
70b.OJ 
79(). 7~ 
b4R.40 
Bhb. 16 
d85. b 7 
4i1,3. lil 
MQ.62 
H7.04 

en 

IE ST POWER 
HODf SHAFT 

HP 

o.o 
2.10 
6.60 

4 iq.6Q 

b 8Q,00 
9 88.50 

10 28.50 
II b.bO 
11 o.o 

EXHAUST co co 
r.As I DAVI 2 

PRE SS URE PPP'llV I CRY) 

"SIA PE RC ENI 

-o.oo 16000.00 -o.oo 
-o.oo 14000.00 -o. 00 
-o .oo 97500.00 -o.oo 
-o.oo 64000.00 -o.oo 
-o.oo 86000.00 -o.oo 
-o.oo B600o .no -a.co 
-o.oo 52000.00 -o.oo 
-o.oo 102000.00 -o.oo 
-o.oo 54000.00 -o.oo 

MASS E•I _.SS [Ml •ASS EMI 
HC N02 C02 

L ~/I K Ld/IK l H/ l'l 
LA FUEL LB FIJ[l LO FUEL 

llb.71 -o.oo -o.oo 
]1. 74 -o.oo -o.oo 
51.55 -o.oo -o.oo 
I 4. 86 -o.oo -o.oo 
1q. 7}. -o.oo -o.oo 
14. ]4 -o.oo -o.oo 
12.RO -o.oo -o.oo 
48. 15 -n.oo -o.oo 

228. IB -a. on -o.no 

cc 
2 

·"EASUREO 
PERCENT FUEL 

RA TEO FLOW 
LB/HR 

0 J.50 
2 "'.co 
b 9.00 

IQ 13. JO 
RS 52.JO 
88 51. 00 
2R 22.50 

6 IC. 50 
0 1.00 

THC NO 
lloHI IORVI 
PPMV PPMV 

v 

39000.00 so.oo 
5000.00 42.00 
qooo.ao 42.QO 
2100.00 5~.oo 

2000.00 IB5.00 
2000.00 155.oa 
zooo.oo so.oo 
q500.oo 35. 00 

42000.00 45.00 

"ASS E•l •ASS E•I 
NO NOX 

L Al IK LB/ IK 
LA FUEL LB FUEL 

a.bl -o.oo 
O.bb -o.oo 
o. 56 -o.oo 
c.•2 -o.oo 
]. 06 -o.oo 
l. 62 -o.oo 
O. IJ -o.oo 
O. 3R -a.no 
0.51 -o.oo 

THC NO 

Al R FLOW 
LB/HR 

21.00 
40. 50 
1b. 50 

14'.00 
562.50 
5b2.50 
211.50 

NC 
2 

I DAVI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.00 
-0.01 
-o.oo 
-o.oo 
-o.oo 

12.00 
21.00 

NO 
x 

I ORV I 
•PHY 

-o.oo 
-0.00 
-o.oo 
-o.oo 
-o.oo 
-~.OD 

-o.oo 
-o.oo 
-o.ao 

14ASS E·• I .•ASS t"i 
co HC 

Le/HR LB/t-R 

1.% a. 7b 
2.K2 0 .11 
1.11 o.t.a 
R.62 0.20 

45.30 I.Cl 
4~.17 o.n 
10. itl 0.2'il 

1.01 a. s 1 
1.40 0. Pl 

NII 
l 

CALCULATED 
FIA 

o.12q•1 
Q,QQ877 
o. l l 7b5 
o.on1b 
o.oq2q9 
0.09067 
o.10•1e 
0.145Al 
0.13lll 

ALOfHVOES 

-o.oo 
-o.ao 
-o.oo 
-o.oo 
-a.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HhSS EMI 
N02 

LA/HR 

-o.oo 
-c.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-a.no 
-a.no 
-a.on 

-o.oo 
-o.oo 
-o.oo 
-o.ao 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-•J.00 

MASS f Ml 
CU2 

LSIHH 

-o.oo 
-0.JO 
-o.oo 
-n.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.~o 

NO 
( 

LB/IK ~P-HR. L K/ I< HP-HR L R/IK HP-HK LH/I K ""P-HR Lq/ I< HP-H~ LR/I K HP-HI.( 

•••••~IJRSfPOWfq-HR eASIS NOT 
2 1.145 
3 1.078 
4 

• q 

10 
II 

0.440 
0.50• 
n.510 
O.)flh 
1.065 

•••••HnRS(P~~FK-H~ HASIS ~or 

res r rr •r IN •EA SURED 
.,UJUE ~OllE fUF.L FLUW 

~11\1. LB/HQ. 

l 12 .110 Q,QQ 
6 0.10 ;1.Jo 

" -;.oo 51 .oa 
10 6.00 v.~o 

II 4.00 10.50 

JOT AL FOR CYCLE 

rar AL FOP CVCLEILO FUEL 

CALCULA8Lt:•••• 
-~.ono 

-n .ooo 
-o.ooo 
-o.ooo 
-a.coo 
-o.ooo 
-o.ooo 

(.6LCULAklE•••• 

J=Uf:L co 
USED Lq/ IK 
L •S. Ln fUf L 

I. RO 79u. 75 
a. 20 6b0. lb 
4.Zl RRc;.b 7 

2.25 4b]. ~3 

0. 10 6hq.117 

q.24A 

0.064 0.001 -o.ooo 0.001 
0.07] 0.001 -o.noo o.nn1 
0.010 o.on1 -a.coo 0.001 
0.012 0.002 -o.ooo c. 002 
0.008 O.C07 -o.noo 0.002 
0.010 0.001 -0.00('1 0.001 
n.077 0.001 -o.ooo 0.001 

LfO CYCLE e.•ISSICNS 

co co HC HC HC ~o 

L 0/IK f•ISSION L 811• LO/ IK EMISSION LRll K 
HOURS l8S. La ruc-L HnlJPS L RS. L~ Fll[L 

7116.M I .4Zl 53. 5'> 481. q~ O.flQti c. '>6 
4~'J00.20 o.n1 1q, 72 I 031. 3q 0.005 l. 0' 
4~lb'J.nq J. 74'l 14. J4 71 I. 2Q Q.Obl 2 .b2 
10'2Q.4b 1.04J 12. 80 2~1.qo o.02q a. n 

7031.00 0.471 1te.1c; 507.b .. t).1)34 O.lR 

b.Qll O.l25 

o. 1lo6 0.024 

PARTICULAIES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.oo 
-a.oo 
-a.oo 
-o.oo 

•ASS E•I MASS E•l 
Nil NOX 

Ltt/MFI. I Bl><R 

c.ao -o.oo 
r..cc -o.oo 
o. 01 -o.oo 
0.01 -o.oo 
o. lf'I -o.oo 
O.IJ -o.oo 
o. 02 -o.oo 
O. DC -o.oo 
o.oo -a.on 

N;J NO 
LBll• EMISSION 
Hl"lUkS LBS. 

~.04 0.0010 
160.0b O.OOOR 
IJJ.17 0.0111 

lb .4 7 0.0016 
l .G(J 0.0001 

a. a l4JI 

0.0016 
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DATE•· 6/U/ll 

TEST OaGAllllATION• T!LEOYllE-COllTINENTAL 

ENGINE SU,,LIEa1 TELEOY~-COllTlllENTAL 

ENGINE D&T& ••• .. ••••••• .. ••• .. •••••••••••••••••••••••••• .. •••••••••••••• ..... •••••••••••••• .. •••• .. ••••••••••••••• .... * 
CAL 10 NUllBER1 l09 

ENGINE TOTAL TINE• 

FUELi AV GAS 90/87 

EllGINE TYPE ANO llOOE~I 0-200-A 

RATED HORSEPOWER! 100. 

-o. HAS 

FUEL ·H/C RATIO• 1.a~ 

SERIAL llUllHRI 21Ml~ 

OPEAATIOHAL OITA ••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••********** .. **** .. *** 
INLET AIR TEMPERATURE, OEGAEES fl START -0.00 

ATMOSPHERIC PRESSURE! START 28.63 

81.00 

FINISH -0.00 

FINISH -0 .• 00 

INLET AIR HUMIDITY, GRN H20/LB AIR• 

RELATIVE HUMIDITY! -0.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C1 -a.co, FLOW RATE, LITERS/MIN• -o.oo 

SAllPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS• 

COMMENTS1 

COLD START + IJO 
TAXI-IDLE LOW 
TAXI-IDLE HIGH 
AUN-UP 
TAKE-OFF 1ooi 
CLIMB-LEAN 
APPROACH 
TUI-IDLE 
HOT START 

TESl 
MOOE 

4 
6 

• 10 
II 
lJ 

EXHAUST 
GAS 
Tf HP 

OEGREES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SEC 

HASS EHi 

6 
q 

10 
II 
ll 

HST 
HOOE 

co 
L RI IK 

LB FUEL 

561. 13 
~83. 63 
614. 06 
•6. 89 

•2q. B 
R86. 4q 
464. Al 
464. 24 
3q1. 74 

r.o 

TEST POWER 
MOOE SHAFT 

HP 

I o.o 
2 2.60 
3 7.50 
4 19. 50 
6 91.0C 
9 91.50 

10 29.10 
11 7.50 
I) o.o 

FXHAUST ca co 
GAS C DRYI 2 

PRESSURE PPHV I CRY I 
PSI A PERCENT 

-o.oo 76000.00 -o.oo 
-o.oo 57000.00 -o.oo 
-o.oo r.000.00 -o.oo 
-o.oo Q000.00 -o.oo 
-o.oo 92500.00 -o.oo 
-o.oo B6DOO.OO -o.oo 
-o.oo 52000.00 -o.oo 
-o.oo 14000.00 -o.oo 
-o.oo nooo.oo -o.oo 

HASS EHi "'ASS EHi HASS EHi 
HC N02 C02 

L B/IK LR/lK LRllK 
LR FUF.L LB FUEL LR FUEL 

152.50 -o.oo -o.oo 
5l.4B -~.oo -o.oo 
26.04 -o.oo -o.oo 

6.6B -o.oo -o.oo 
1. 02 -o.oo -a.on 

1z.q1 -o.oo -o.oo 
q.61 -o.oo -o.oo 

19.6q -o.oo -o.oo 
7.21. B2 -o.oo -o.oo 

co 
2 

MEASURED 
PERCENT FUEL 

RATED FLOW 
LB/HA 

0 3.50 
2 J. 70 
7 9.00 

19 13.20 
90 52.50 
91 51.00 
n 21.50 

1 10.30 
0 J.50 

THC NO 
C WETI CORYI 
PPHV ~PHY 

v 

27500.00 40.00 
7500. 00 35.00 
42CO. 00 55.00 
900.00 325.00 

1000.00 140.00 
1800.00 110.00 
1500.00 55.00 
4000.00 55.00 

40000.00 Bo.oo 

HASS EHi HASS E• I 
~!) NOX 

LB/ IK LR/IK 
LR FUEL LR FUEL 

0.4q -o.oo 
0.59 -o.oo 
0.17 -o.oo 
5. 15 -o.oo 
2. 31 -o.oo 
2. 88 -o.oo 
0.81 -o.oo 
0.51 -o.oo 
c. 97 -o.oo 

THC NO 

AIR FLOW 
LB/HR 

NO 
2 

27.00 
40.50 
81.00 

153.00 
562.50 
562.50 
202.50 

67.50 
21.00 

CORYI 
PPHV 

NO 
x 

C ORYI 
PPHV 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-c. 00 -o.oo 

JllA..SS EMI •ASS EHi 
co HC 

LB/HR LB/HA 

1.H 0.53 
2.16 o. 20 
5. 71 0.21 
l.2B o.o• 

4B.n 0.31 
45.21 0.66 

9.99 0.21 
4. 18 0.20 
1.31 0. 7H 

NO 
2 

CALCULATED 
F/A 

0.12963 
0.09136 
0.11111 
0.08627 
0.09333 
o.09067 
0.10617 
0.15259 
0.12963 

ALOEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

•ASS EMI 
N02 

LR/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
C02 

LB/HA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

LR/IK HP-HA LB/IK HP-HR LB/I K HP-HR LB/IK HP-HR LB/ lK HP-HR LB/IK HP-HA 

•••••HORSEPOWER-HR BASIS NOT CALCULARLE .... 
2 o. B31 -o.ooo o. 016 0.001 -o.ooo 0.001 
l 0. 761 -o. 000 0.031 0.001 -o.ooo 0.001 
4 0.066 -o.ooo 0.005 0.004 -o.ooo 0.004 
6 o. 536 -o.ooo 0.004 0.001 -o.ooo 0.001 
q o ... q .. -o.ooo 0.001 0.002 -o.ooo o.ooz 

10 o. 143 -o.ooo 0.001 0.001 -o.ooo 0.001 
11 O. 63A -o.ooo o. 027 0.001 -o.ooo o. 001 

•••••HOPSEPOWfR-HR BASIS NOT CALCULABLE•••• 

LTD CYCLE E• ISS IONS 

TEST TIME IN MEASURED FUEL co co co HC HC HC NO 
HOOF MODE FUEL FLOW USED L8/ IK LB/ IK EMISSION LB/ IK LB/IK E•ISSION LR/IK 

MIN. LB/HR L dS. LB FUEL HOURS LRS. LB FUEL HOURS LBS. LB FUEL 

3 12.00 9.00 I. 80 b 34. Ob 510b.5b l.l4l 26.0't z34.19 o.oo 0.11 
6 o. 30 52.50 0.26 929.H 487R•. 91 0.244 1.02 168.16 0.002 2.11 
9 5.00 51.00 4.23 886.49 45210.91 J. 753 12.91 658. 16 0.055 7..88 

IQ 6.00 z 1. 50 2.15 464. Bl 999l.4B 0.999 9.bl l06.62 a.on O.BI 
II 4.00 10.10 0.69 464.24 47Bl.63 0.120 l9.6q 2 02. B5 0.014 o.57 

TOUL FDA CYCLE 9.136 6.457 O.llB 

TOTAL FOR CYCLE/LB FUEL 0.101 0.015 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

•ASS EHi HASS EMI 
NO NOX 

LB/HR LB/HR 

o.oo -o.oo 
o.oo -o.oo 
0.01 -o.oo 
0.08 -o.oo 
0.12 -o.oo 
0.15 -o.oo 
0.02 -o.oo 
0.01 -o.oo 
o.oo -o.oo 

NO NO 
LB/ IK EHISSION 
HOURS LAS. 

6.q1 o.oo 14 
121.29 0.0006 
146.BO 0.0122 
17.16 0.0011 
5.84 o. 0004 

0.0163 

0.0018 
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DlTE1 1>/25171 

TEST DRGANIUTIDNI TELEDYNE-CONTINENTAL 

ENGINE SUPPLIER1 TELEDYNE-CONTINENTAL 

ENGl~E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBERI 217 ENGINE TYPE ANO MODELI D-470-R SERIAL NUMBER: 211305 

RATED HORSEPOWER• 230. 

ENGINE TOTAL TIME: . -O. HRS 

FUEL: AV GAS 80/87 FUEL H/C RAT IQ: 1.840 

OPERAf(ON~ OAfA ••••••••••••••••**************************************************'**********************'*'***'''''''' 
INLFT AIR TEMPERATURE, DEGREES fl START -0.00 FINISH -0.00 

ATMOSPHERIC PRESSURE: START 29.05 FINISH -0.00 

INLET AIR HUMIDITY, GRN H20/LB AIR: B4.00 

MELAllYE HUMIOITYI -0.00 PERCENT 

SAMPLE LINE: TEMPERATURE. DEGREES Cl -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT Tl~E, sec: -o.oo 

NUMBER OF TESTS: 10 

POWf P TEH 
MOOE SHAFT PERC~NT 

1-tP RA TEO 

COLO START + 110 SF.C 
TAXI-IDLE l()W 
TAXI-IDLE HIGH 
MUN-UP 
JA.KE-OFF 1001 
Cl IMR-R ICH 
CL I MB-LEAN 
APPROACH 
TAXI- IOLE 
HOT START 

TFS T 
MODE 

4 

., 
10 
II 
I l 

2 
I 

q 

10 
II 
I l 

T(5 T 
HOOt 

EXHAUST 
GAS 
TEMP 

O~GRHS F 

-o.oo 
-o.oo 
-o.oo 
-o.co 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

••SS EM I 
cu 

lf'/ 11< 
LO FUEL 

372. hh 
463. 11 
1b1. \5 
176. 52 

l l'•'>.ql 
626. 54 
•02. 12 
b]2. l '-
620 .Ob 

52 '· 01 

Cll 

EXHAUST 
GAS 

PMF SS URE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o .oo 
-o.oo 
-o.oo 
-o.oo 

•ASS FM I 
HC 

L All K 
LR FUEL 

233.52 
l5B. l I 
775.q3 
2B.5' 
22.•1 
•• 06 
7.75 

I 7. ~ 1 
?7Q.14 
219.0<J 

6 

q 

10 
II 
l'I 

ca 

o.o 
2.00 
4.60 

21.•o 
1•1.1 c 
152.70 
153. 80 
3•.oo 
4.30 
o.o 

co 
2 I ORYI 

PP .. V I ORY I 
PCRC[NT Y 

b4000.00 
6Q000.00 
91500.00 
BB000.00 

120000.00 
~7000.00 

53000.00 
61500.00 
61000.00 
qqooo.oo 

"4ASS Et.11 I 
NO? 

LA/IK 
LB FUEL 

-o. 00 
-o.oo 
-o.oo 
-n.oo 
-o.oo 
-o.oo 
-o.oo 
-~.oo 

-~. 00 
-J.00 

co 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS FMI 
C02 

LR/I k 
L D FU FL 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

0 
0 
I 

10 
83 
66 
66 
16 

I 
0 

THC 
IWET I 
PPMV 

•0000.00 
50000.00 
47500.00 

4500. 00 
3400.00 
1200.on 
1000.on 
2500.00 

50000. 00 
50000.00 

•ASS F•I 
~l(1 

LP/ 11( 
LB FUEL 

THC 

1. 05 
l • )R 
1. 2• 
1.30 
l. 44 
6. 32 
1. 74 
2.Cl 
1.41 
I .JQ 

l.{\/lK HP-HR 

} 

LHllK HP-HR LB/IK HP-l<R 

•••••HORSF.POWF.~-HP K~SIS NOT CALCULAKLC•••• 
2 4.170 -o.ooo 
] l. 760 -o. 000 
4 1.0.0 -o.oon 
6 0.790 -o.ooo 
~ O.J61 -0.000 
Q O.l]Q -o.ooo 

10 Q.551 -o.ooo 
II 2.5~1 -0.000 

•••••HORS~POWEH-HD RASIS NOT CALCULARL[•••• 

2.12~ 

I .IH2 
0. 03R 
0.016 
'1.00!> 
O.OC4 
0.016 
1. 163 

MFA SURED 
FUEL 
FLOW 
LR/HR 

15.50 
IB.00 
IQ. 70 
32.00 

133. 00 
88.00 
86.50 
34.00 
17.90 
14.50 

NO 
IORYI 
PPMY 

110.00 
125.00 
100.00 
•o.oo 
q1.oo 

350.00 
415.00 
12c.oo 
115.00 
160.00 

AIR FLOW 
LB/HR 

NO 

Q4.';Q 
126.00 
1•2.00 
297.00 

IH5.SO 
1044.00 
1066.50 

373. 50 
139.50 

Bl .OO 

2 
I OMY I 
PPMY 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-c.oo 
-o.oo 
-o.no 

NO 
x 

I DRYI 
PPMV 

-u.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

'1ACiS f-"1 I 
NOX 

LR/I K 
La F Uf L 

MASS E•I 
en 

LB/HP 

•ASS >Ml 
"c 

U~/HR 

-o.oo 
-o.oo 
-o.oo 
-c.oo 
-r..oo 
-o.on 
-c.oo 
-o.on 
-o.oo 
-a.on 

M1 

•J.012 
o.ono 
0.002 
0.001 
0.004 
0.004 
0.002 
O.OOb 

5. 78 
e. '4 

15. 12 
2'•• H5 

152. 41 
55.14 
r.2.og 
21. 4q 
11.10 

1. bl 

-a.con 
-c.000 
-o.oun 
-o.oon 
-o .non 
-0.000 
-o.noo 
-o.onn 

LTO CYCLE EMISSIONS 

HST 
"IUtlt: 

q 

10 
II 

TIM( IN 
rUlnE 
"4lt..i. 

12.00 
0.]0 
-;.no 
'>.no 
4.oo 

TOTAL FOR CYCL.F 

MFA.SURED 
fUE:L FLO\ol 

LR/HH 

1•. 10 
llJ.00 

Oh.50 
J4 .oo 
I 7 .•0 

TUTAL FOR CYCL[/LO ~UEL 

fUtL 
U5FO 
l 1\S. 

_"\ .CJ4 

0.66 
1. IR 
J.40 
l. 20 

co 
LOii< 

U4 FUfl 

76 7 .15 
I 145. QI 
602.12 
b 32. 14 
62C.06 

co 
L ~11 K 
HOURS 

1511'.75 
1s240S.aij 

'>70A].Jj 
214li2. 89 
I IOllq.14 

co 
F.MI SS I 'JN 

LijS. 

l.OZl 
0.762 
4. l23 
7. 14q 
o. 74't 

11.001 

O.b71 

"c 
LB/ I< 

LH FUFL 

2 15. ~3 
7.2.Ql 

1. 1o; 
11.IH 

2 rq. 14 

HC 
LB/IK 
t1UUF-S 

~415. 76 
Jo4q.zq 
"70. 51 
607 .6'1 

>ODO. I I 

CALCULATED 
FIA 

0.16402 
v.14286 
0.12160 
0.10774 
O.OQBB5 
0.0842Q 
O.OBI 11 
o.0•101 
O. I 2B32 
0.17901 

AL O(HYllES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS Er'!I 
NO? 

LR/t<R 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS F~I 

C<l2 
Ll:\/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c. 00 
-o.no 

NO 
• 

LB/IK HP-HR 

~c 

EMISSION 
LBS. 

I .087 
0.01~ 

0.0<;6 
0.061 
O.H> 

I. 554 

o. Ol/. 
0.006 
0.007 
o. act 
o.v04 
0.004 
0.002 
O.OOb 

Nrl 
L 8/ I K 

LU FUF.l 

I .1'1 
1.44 
7. 74 
2. 0) 
I. 41 

PARTICULATES 

-a.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

~ASS Fflll 
NO 

l i!/HR 

~ASS EHi 
NOK 

LB/HR 

0.02 
n. 07 
0.03 
0.04 
o.'" 
0.56 
o. 67 
0.01 
0.01 
0.02 

25 •• 1 
I QI. q2 
hhq.A1 

bl:l .8~ 
25.2h 

-a. oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
E•ISSION 

LBS. 

0.0051 
0.0010 
C.0556 
o. 006q 
c. 001 7 

0.0102 

0. 004 l 
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DATU· 6/U/ll 

TEST OtGAlll1ATIOll1 TELEDYN!-COlfflNfllTAL 

ENGINE SUP,LIEa1 TELEDYllt-CDNTllll!NT&L 

ENGINE DATA ••• .. ••••••• .. •••••••• .. eeeeaaa .. eaaeaa .. , .. ,,,,,,,,,._,,, .. , .............................................. , 
.• 

CAL ID NUMBEa1 Zll ENGINE TY'E AND NODELI O-•TO-a nuou 
UTED HDOEPDllERI 210. 

ENGINE fOTAL TINEI -o. HllS 

FUELi av GAS 80/ 87 FUEL Hit AATIQI 1.1•0 

OPERATIONAL DATA aaaaaee .. aeaaaeeaaaaaaeaaeaaaaaeaeeaaaaeaaaaaaaeeeaaaeeaaaaeaeeaaa .. aaeaa .. aae•••••aaaeaaaa .. aeaaa .. aaa 

INLET llR TENPEA&TUAE1 DEGR.EES Fl START 

ATNDSPHFRIC PRESSURE! START 

-o.oo 

2B.5J 

109.00 

FINISH -0.00 

FINISH -~.oo 

INLET UR HUMIDITY, GRN H20/LB AIR• 

RELATIVE HUMIOITYI -0. 00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES Cl -0.001 FLDll RATE, LITERS/NINI -o.oo 

SAMPLE LINE TRANSPORT TINE, SEC• -o.oo 

NUMBER OF TESTS: ID 

COMMENTS I 

COLD START • 130 SEC 
TUI-IDLE LOW 
TUI-IDLE HIGH 
RUN-UP 
TUE-OFF I 001 
tLIHB-RICH 
tL I NB-LEAN 
APPROACH 
TAXI-IDLE 
liOT START 

TEST 
MOE 

I 
2 
3 
4 
6 
9 
q 

10 
II 
1 l 

TFS T 
•ODE 

I 
2 
3 
4 
6 
8 
q 

10 
II 
11 

HST 
•ODE 

BHAUST 
GAS 
TEHP 

OEGMEES f 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EH I 
co 

l811K 
LB FUEL 

468.01 
521.10 
qql .Bo 
Q50. 98 

11~4.52 

641. 80 
594.51 
515. 94 
514. 55 
H5. H 

co 

TEST POllER 
NOOE SHAH 

HP 

o.o 
1.50 
4.20 

4 23.10 
6 158.1C 
8 155. 30 
q 156.80 

10 52. 60 
II 4.00 
13 n.o 

F lHAUS T co co 
GAS I ORY I 2 

PRESSURE PPHV IORYI 
PSll PERCENT 

-o.oo 165no .oo -o.oo 
-o.oo 18000 .oo -o.oo 
-o.oo 91500.00 -o.oo 
-o.oo 110000.00 -o.oo 
-o.oo 122000.00 -o.oo 
-o.oo 61500.0D -o.oo 
-o.oo 54000,0D -o.oo 
-o.oo 51000.00 -o.oo 
-o.oo 14000.00 -o.oo 
-o.oo 59000.00 -o.oo 

HASS EHi HASS EHi HASS EH I 
Ht N02 C02 

LBllK lBllK LBllK 
LB FUEL LB FUFL LB FUEL 

242.14 -o.oo -o.oo 
258.48 -o.oo -o.oo 
141.91 -o.oo -o.oo 

31.34 -o.oo -o.oo 
20.32 -o.oo -o.oo 
10.q1 -o.oo -o.oo 

q.81 -o.oo -o.oo 
12.02 -o.oo -o.oo 

288. 11 -n.oo -o.oo 
24q.51 -o.oo -o.oo 

co 
2 

MEASURED 
PERCENT . FUEL 

RATED FLOll 
LB/HR 

0 15.40 
0 16.70 
I 14.00 

ID H.oo 
68 no.oo 
61 qo.oo 
68 86.50 
22 42.00 

I 11.10 
0 15.50 

THC NO 
IWETI IDRYI 
PPHV PPHV 

50000.00 120.00 
50000.00 110.00 
48000. 00 89.DO 

5000.00 50.00 
3000.00 62.00 
1500.00 265. 00 
1300.DD 360.DD 
1600.DO 260.00 

50000.00 90.00 
50000.00 122.00 

~ASS EHi HASS EHi 
NO NOX 

lB/IK LBllK 
LR FUfl LR FUEL 

1.21 -o.oo 
1. 21 -o.oo 
1.4q -o.oo 
0.11 -o.oo 
c.q1 -o.oo 
4.54 -o.oo 
b.51 -o.oo 
4.6.ft -o.oo 
1.15 -o.oo 
1.21 -o.oo 

me NO 

AIR FLOll 
LB/HR 

NO 

99.00 
111.00 
153.00 
301.50 

11l3.00 
1012. 50 
l0l5.00 
495.00 

2 

13q. 50 
I 03. 50 

C ORYI 
PPllllV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

IORYI 
PPNV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 

-a.co -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

MASS EH I •ASS EHi 
co Ht 

lBIHR lBIHR 

1. ll 3.14 
8. 10 4.12 

13. 89 4.7Q 
31.38 1.03 

151.39 2.64 
51.1b 0.9B 
51.0 0.85 
24.19 0.50 

Q. 82 o\.94 
5.82 3.81 

NO 
2 

tALtUUTED 
FIA 

0.15556 
0.14274 
D.09150 
0.10945 
D.09826 
o.088eq 
0.08357 
0.08485 
0.12258 
0.14976 

ALOEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
N02 

lBlliR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
t02 

lB/liR 

-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

L811K liP-HR LRllK HP-HR LBllK HP-HR l8llK t1P-HA lBllK HP-HR LBllK HP-HR 

•••••HORSEPOWER-HR BASIS NOT tALtULARLE .... 
2 5. 802 -o.ooo 2.818 0.011 -a.coo 0.011 
3 3. 106 -o.ooo 1. 140 o.oo~ -o.ooo 0.005 
• 1.359 -o.ooo 0.045 0.001 -o.ooo 0.001 
6 0.954 -o.ooo 0.011 0.001 -o.ooo 0.001 
~ O.J12 -o.ooo o.ooo 0.00) -o.ooo 0.001 
9 0.128 -o.ooo 0.005 0.004 -o.ooo 0.004 

10 o. 460 -o.ooo 0.010 0.004 -o.ooo 0.004 
II 2.45b -o.ooo 1.234 o.oos -o.ooo 0.005 

•••••HOA Sf POWER-HR BASIS NUT CALC.UlARLE•••• 

LTO tYCL E EMISSIONS 

TEST ll•E IN MEASURED FUEL co co co Ht Ht Ht NO 
MODE •ODE FUEL FLOW USED lBllK LellK EH I SS ION L 81 IK L Bl IK F.•ISSION LB/IK 

MIN. LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL 

1 12.00 14.00 2.80 991.8b 11886. 05 2.111 341.91 418b.1b o.q57 1.•q 
6 0.30 110.00 0.65 llM. 52 151388. 06 0.151 20. 12 2b4l.04 0.011 0.91 
q 5.on 86.50 1.10 594. 51 51425.15 lt.268 9. 81 853.65 0.011 6.51 

ID 6.00 42.00 •.20 575.94 24189.66 z.41q 12.02 504. 78 0.050 4.64 
II 4.00 17 .10 1.15 514. 55 9824. 86 0.65B 288. 71 4q31.97 0.331 1.15 

TOTAL FOR CYCLE 15. 975 Io. BBO 1.423 

TOTAL FOR CYCL EIL 8 FUEL 0.681 0.089 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi HASS EHi 
NO NO• 

LB/HR LB/HR 

o. 02 -o.oo 
0.02 -o.oo 
0.02 -o.oo 
a. 02 -o.oo 
0.13 -o.oo 
0.'1 -o.oo 
0.56 -o.oo 
o.1q -o.oo 
0.02 -o.oo 
0.02 -o.oo 

NO NO 
LBllK EMISSION 
HOURS LBS. 

20.82 0.0042 
126.31 o.OOOb 
5ol.12 0.0461 
194.92 0.0195 
1q.63 0.0013 

0.0121 

0.0045 
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DATE: 6/28171 

TEST OllGANI UT IONI TELEDYNE-CONTINENTAL 

ENGINE SUPPL I ER: TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBER: 219 ENGINE TYPE AND llODEL: 0-410-R SERIAL NUllBERI 4 70-R-2113028 

RATED HORSEPOWER! 230. 

ENGINE TOTAL TlllE: -0. HRS 

FUEL: AY GAS B0/87 FUEL H/C RATIO: 1. 840 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••tetttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES F: START -o.oo FINISH -0.00 

ATMDSPHEKIC PRESSURE: START 2H,58 FINISH -0.00 

INLET AIR HUMIDITY, GRN H20/LB AIA: 114. 00 

AF.LAT I YE HUMIDITY: -0, CO PE AC ENT 

SAMPLE LINE: HMPEAATUAE, CEGAEES t: -0,00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE T~ANSPUAT TIME, SEC: -o.oo 

NUMBER OF res Ts: II 

COMMENTS: 

COLD START • 110 SEC 
TAXI-IDLE LOW 
TAXl-IOLE HIGH 
AUN-UP 
TAKE-OFF lOOl 
TAKE-OF~ TO Cll·•B 
CL IMH-A lCH 
CLIMB-LEAN 
APPROACH 
TAXI-I OLE 
HOT START 

TEST 
MODE 

' 7 
8 
9 

10 
11 
ll 

T F.S T 
MOO~ 

4 
6 
1 

q 

10 
11 
l j 

FM.HAUS f 
GAS 
TFMP 

UEG~EFS 

-a.on 
-a.on 
-a.on 
-a.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-a.no 

•ASS·FMI 
en 

LO/lK 
LR FUEL 

4bb. qz 
4'>] .10 
i;i.q.nq 

024. 11 
l 148, R4 
bb'i .'ti 
~HR .~l 

•85. 01 
115. 51 
501, 5R 
ltl e. OCf 

co 

resT POWER 
MOOE SHAFT 

HP 

a.a 
1.60 
4.00 

• 27..00 
6 186.lO 
7 l 52 ,90 
8 150.60 
9 154.00 

10 l l, OD 
ll •·•o 
ll o.o 

fXHAUSf ca cc 
GAS I ORYI 2 

pqfSSURE PPHV IOKYI 
PSl4 PERCfNT 

-o.oo 51000,M -o.oo 
-a.on 52000.00 -o.oo 
-o.oo 5qooo.oo -o.oc 
-n.oo 5qOQO.CO -o.oo 
-0.0D 1nooo.oo -o.oo 
-c.oo 04000.00 -o.oo 
-a.on 7JOOO.CO -o.oo 
-o.oo •1000.00 -o.oo 
-o.oo 11000.00 -o.oo 
-o.oo 52000.no -o.oo 
-o.oo 52000,00 -o.oo 

Mi\SS E•I "'~SS F!" I MASS E• I 
HC "lf)l CD2 

L q11 r. LB/lK LR/IK 
Lq FUH LS FUEL Lq FUEL 

129,27. -o.oo -o.oo 
llb.04 -o.nn -o.no 

bf-I.SO -n.oo -o.oo 
16.20 -o.oo -o.oo 
20. lQ -o.oo -o.nn 
I ~.'12 -o.oo -o.oo 

H .25 -o.oa -o.oc 
q.40 -o.oo -o.oo 
13.4~ -n.on -o.oc 
'7,94 -o.oo -o.oo 
17.ll -'l.OCl -o.oc 

en 
2 

MEASURED 
PERCENT FUR 

A.AT EC FLOW 
LB/HR 

0 B.50 
0 a.ea 
l 12. 70 
9 22.00 

80 110.00 
66 91.00 
65 74.00 
66 Bb.50 
lb 11.00 

l l l .20 
0 R.50 

THC NII 
twff I trRYI 
PP"1V PPl'!V 

v 

20000.00 60.00 
20000.00 45.nn 
10000.00 40.00 
noo.oo Q0,00 
ll 00. 00 oc.on 
1500.00 220.0D 
1000.00 ID5n.oo 
1100.00 315.00 
19no.oo Bo.oo 
5500.00 48,00 
7.900.00 4C,OO 

MASS E•I MASS E~I 
NO NOX 

L B/lK LBllK 
LB FUEL L9 FUEL 

Q, HH -o.oo 
o. bit -a.no 
0.61 -o.oo 
1. 51 -n.oo 
0.91 -o.oo 
] • 11 -0.0tl 

21.00 -o.oo 
b.01 -o.oo 
1.12 -o.nn 
n.11 -o.oo 
o. 51 -o.oo 

THC NO 

AIR FLOW 
LB/HA 

NO 

RI .00 
RI. 00 

126.00 
7.52.00 

1305.00 
1020.no 
9q9 .oo 

1n19,50 

2 

]40.50 
117.00 

12.00 

I ORYI 
PP~V 

-c.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-o.on 
-o.oo 
-0.M 
-c.oo 
-o.on . 
-a.on 

NO 
x 

CORVI 
PP~V 

-o.oo 
-o.oo 
-o.oo 
-o.~o 

-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-o.oc 
-o.oo 

MOSS E•I ~ASS ~-I 
co HC 

LO/HR LB/HR 

1.w 1.10 
). Q/1 1.11 
6.~8 0.84 

13. 74 0.16 
14q,35 2. 10 
60. Rl o.qt1 

65. 11 0.01 
SO. bD n. Sh 
22. 90 0.4 3 

'· 68 0.47 
l. 55 0.15 

NII 
2 

CALCULATED 
FIA 

0.10494 
0.10864 
D.10019 
0.08130 
0.09962 
O.OB869 
0.07407 
0.08321 
Q,09735 
o .oq573 
O. l 1806 

~LDfHYOFS 

-o.oo 
-o.oo 
-o. 00 
-0.00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
N02 

LR/ "P 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-a.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS FMI 
c,17 

La/HK 

-o.na 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-c.oo 
-o.no 
-o.oo 
-o.oo 
-o.oo 
-0.0) 

NII 

• L81lK HP-HR LR/ l K HP-HR. l R/ I K HP-HO( L~llK HP-H~ L~/IK tlP-tlR LB/IX HP-HR 

•••••HORSFPOwfq-HH RASIS ~OT 

2 2. 4H 1 
} 1. 71t5 

o. 625 
O.R07 
o. ]'18 

q O.t.)7 
q 0, ]Zq 

10 Q.619 
11 1. 2q2 

•••••HOHSfPOWtR.-HR 8ASI S NIH 

TFS T TI MF I" :-tfASUHFO 
~IJIJF MOOE FUEL FLUW 

Mltl. LO/HA 

l 12.00 12.10 
6 O.JO 110.00 
9 ~.oo db.50 

10 6.00 12. 00 
ll 4.00 l 1 .70 

TQIAL FOR C YCL F 

TOTAL FOR tvr.U/L d fUEL 

C:ALCULAfiLF•••• 
-o.ooo 
-o. 000 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o.oon 
-a.non 

CALCULARLE•••• 

FUEL co 
USEO LdllK 
L ;15. LB fUEL 

2.,. 54Q.~q 

a.n5 1148. 84 
l. l 8 505.0 I 
], 20 115. 51 
o. 15 ~Ol.58 

14.170 

o. oQl ~.004 -o.oon 0.004 
O.ZI I 0.002 -o.ooo 0.002 
0.016 0.002 -n.ooo 0.002 
0.015 0.001 -0.1100 O.OCl 
r:.001 0.002 -o.ooo 0.002 
0.004 0.010 -o.ooo 0.010 
0.006 n.001 -o. 000 o. 00] 
c.012 ~.001 -o.ooo 0.001 
0.0~1 t"l.007. -0.CiOO n.002 

LIC CYCLE E"-ISSIONS 

Ct1 CD Ht HC Ht ~(I 

L Rll K E~ISSION L RllK I. R/ 11( (MISSION L-\/ l I( 
HOURS LBS. LO FUfl HQUIJS Les. l 0 FUF.L 

69& 1.01 l ."396 bb.~0 944.Sb 0.1 -,q o. 61 
l49l4q, 50 o. 147 20.1q 2102. 5• o.o 14 O.H 
50601. l q •.2oa q. qi') A5b.14 n. 011 b.O 7 
22898.10 2.2qo l "J.ltlii 410. 21 0 .041 1. 12 

5684,qC a.1M1 3 7. q" 424.qd 0 ,02H C.11 

q.014 o. 32> 

a.o7Q 0.021 

P4RTICULATFS 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o. 00 
-a.on 

MASS E~I ••SS f~I 
Nn NOX 

LH/HM: LB/HA 

ll.01 -o.oo 
0.01 -o.oo 
o. n1 -o.oo 
0.01 -a.no 
0.12 -o.oo 
o. lit -o.oo 
l. 5• -n.oo 
o.53 -o.oo 
a.a• -a.on 
c.01 -o.oo 
o.on -o.oo 

NO NU 
l~/ 111'. EMISSION 
~GURS LBS. 

7 .11 0.0016 
120.65 0.0006 
,15.37 0.0436 

4Z. 3R 0.0042 
8.62 0.0006 

0.0506 

O.OOlS 
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DATl!I. 6/ZllTl 

TEST OIGANllATIONI TELEOYNE-CDNTlllEllTAL 

ENGINE SUPPLIEl1 TELEDYNE-CONTINENTAL 

ENGINE DATA ••• .. •••••••••• .. •••••••••••••••••••••••••••••••••••-••neeeee .. eeen••••••"***"•"8!'*****••• .. n•9••• 

CAL ID NUllHll llO 

EPIGINE TOTAL TIME• 

FUEL• AV GAS 100/IJO 

ENGINE TYPE AND llODEL1 10-520-' 

RATED HORSEPOWEAI JOO. 

-o. HllS 

FUEL H/C AATIOI 1. 840 

SEllAL llUllHll lStHOA 

O'EAATIONIL DATA ****************** .. *******'**'***********'****'**********'***'***********'**************************** 
IPILET AIR TEMPERATURE, DEGREES fl START -0.00 

ATMOSPHERIC PRESSURE: START 28.96 

6J.OO 

FINISH -0.00 

FINISH -o .• oo 

IPILET AIR HUlllOITY, GAN HZO/LB AIRI 

RELATIVE HUMIDITY! -0.00 · 'ERCENT 

SA~PLE LINEI TEOIPERATURE, DEGREES C• -0.00, FLOW RATE, LITERS/MINI -o.oo 

SAMPLE LINE TRANSPORT Tl ME, SEC1 -o.oo 

NUMBER OF TESTS 1 10 

COMMENTS: 

COLO START + 130 SEC 
TU I- IDLE LOW 
TUI-IDLE HIGH 
AUN-UP 
TAKE-OFF 1001 
CLl118-R ICH 
CL I HS-LEAN 
APPAUACH 
TUI-IDLE 
HOT START 

TEST 
MOOE 

EXHAUST 

6 
B 
9 

10 
11 
11 

IFS T 
MODE 

I 
2 
j 

4 
6 
R 
9 

10 
II 
11 

IEST 
HOOF 

GAS 
TEMP 

·OEGRFES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS Ell I 
en· 

LB/ IK 
LB FUEL 

544.96 
516. 10 
462. 98 
440. B4 
625. 1~ 
625. 15 
llR.H 
6H.84 
415.9B 
601.09 

co 

TEST POWER 
MODE SHAFT 

HP 

o.o 
1.qo 
4.60 

4 24.0o 
6 26J.70 
B 202.10 
9 202.90 

10 )5.40 
11 4.60 
13 o.o 

EXHAUST co co 
GAS I DRYI 2 

PRESSURE PPllV I ORY I 
PSIA PERCENT 

-o.oo 14000.00 -o.oo 
-o.oo 69000.00 -o.oo 
-o.oo 5qooo.oo -o.oo 
-o.oo H000.00 -o.oo 
-o.oo 61500.00 -o.oo 
-o.oo 61500.00 -o.oo 
-o.oo 10000.00 -o.oo 
-o.oo BI000.00 -o.oo 
-o.oo 59000.00 -n.oo 
-o.oo BI000.00 -o.oo 

HASS EHi HASS EHi HASS EHi 
HC N02 C02 

LB/IK LB/IK LB/IK 
LB FUEL LB FUEL LB FUEL 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

co 
2 

MEASURED 
PERCE PIT .FUEL 

RATED FLOW 
LR/HR 

0 10.60 
0 11.00 
I 16.00 
1· J6.00 

Bl 10.00 
67 110. 00 
67 92.00 
11 45.00 

I 16.00 
0 10.50 

THC NO 
I WETI IORYI 
PPHV PPMY 

y 

-o.oo 41.00 
-o.oo J5.00 
-o.oo 25.00 
-o.oo 30.00 
-o.oo 460.00 
-o.oo H0.00 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo J0.00 
-o.oo 25.00 

.•ASS EHi HASS EHi 
NO NOX 

LBllK LB/ IK 
LB FUEL LB FUEL 

0.51 -o.oo 
0.43 -o.oo 
o.Jz -o.oo 
0.40 -o.oo 
1,6q -o.oo 
1.85 -O.OIJ 

-o.oo -o.oo 
-o.oo -a.on 
0.35 -o.oo 
O. JI -o.oo 

THC NO 

AIR FLOW 
LB/HA 

81 .oo 
85.50 

130.50 
306.00 

1566.00 
1188.00 
1183.50 
HB.00 
111.00 
Bl.00 

NO 
2 

IOAYI 
PPMY 

-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

I ORYI 
PPllY 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi HASS ENI 
co HC 

LB/HR LB/HR 

5.18 -o.oo 
5.68 -o.oo 
J.41 -o.oo 

15.81 -o.oo 
90.n -o.oo 
68.8J -o.oo 
IO.B9 -o.oo 
29.42 -o.oo 

b.bb -o.oo 
6. 32 -o.oo 

NO 
l 

CALCULATED 
FIA 

D.13086 
0.12865 
0.12261 
0.11765 
o.09259 
0.09259 
0.01114 
o.11qo5 
o. 13615 
0.12963 

ALDEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
N02 

LR/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.06 
-o.oo 
-o.oo 

HASS EH I 
C02 

LB/HR 

-o.oo 
-0.IJO 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
• LR/ IK HP-HM LBllK HP-HH. l8/lK HP-HR LB/lK. HP-HR LRllK HP-HR LB/ IK HP-HR 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE•••• 
2 2. 9Q I -o.ooo -o.ooo 0.002 -o.ooo 0.002 
3 1.610 -o.ooo -o.ooo 0.001 -o.ooo 0.001 
4 0.661 -o.ooo -o.ooo 0.001 -o.ooo 0.001 
6 o.344 -o.ooo -o.ooo 0.004 -o.ooo 0.004 
B O.HI -o.ooo -a.coo 0.004 -o.ooo 0.004 
9 0.054 -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo 

10 0.831 -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo 
II 1.441 -o.ooo -o.ooo 0.001 -o.ooo 0.001 

•••••HORSEPOWER-HR BASIS NOT CALCULARLE•••• 

LTD CYCLE EH I SS IONS 

TEST TIHE IN HEASUREO FUEL co en co Ht HC HC NO 
HOOE MOOE FUEL FLOW USED LBllK L Bl IK EMISSION L Bl IK LB/ IK EMISSION LB/IK 

MIN. LB/HR L ~S. LB FUEL HOURS Les. Ld FUEL HOURS LBS. LB FUH 

) 12.00 16.00 J. 20 462.9B 1407.62 1.482 -o.oo -o.oo -o.ooo 0.12 
b o. 30 145.00 o. n 625.15 907]). I 9 0.454 -o.oo -o.oo -o.ooo 1.69 
q s.oo 92.00 1.b .. llH.H 10886.bS 0.90't -o.oo -o.oo -o.ooo -o.oo 

10 6.00 4S.OO 4.50 65J. 84 2q422.80 2.942 -o.oo -o.oo -o.ooo -o.oo 
11 ~.oo 16.00 1.01 415.9B 6655.64 0.446 -o.oo -o.oo -o.ooo 0.35 

TOTAL FOR CYCLE 17.IH 6 .221 -o.ooo 

TOTAL FOR c VCL E IL e FUEL 0.161 -a.coo 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi HASS EHi 
NO NOX 

LB/HR LB/HR 

0.01 -o.oo 
o.oo -o.oo 
0.01 -o.oo 
0.01 -o.oo 
I .I I -o.oo 
o. B6 -o.oo 

-o.oo -o.oo 
-o.oo -o.oo 

0.01 -o.oo 
o.oo -o.oo 

NO NO 
LB/IK EMISSION 
HOURS LBS. 

5.16 0.0010 
1114.H o.0056 

-o.oo -0.0000 
-o.oo -0.0000 

5.56 0.0004 

-0.0000 

-0.0000 
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DATE: 6/Zl/71 

TEST DRGANI UT ION• TELEDYNE-CD.,TUIENTAL 

ENGINE SUPPLIER: TELEDYNE•CDNTINENTAL 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NU•BER: Zll ENGINE TYPE AND MD DEL: 10--SZD-P 1598508 

RATED HORSEPONER: JOO. 

ENGINE TOTAL TIME: ·0. HRS 

FUEL: AV GAS 1001130 FUEL HIC RATIO: 1.840 

OPERATIONAL OAJA •••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES F: START -o.oo FINISH -0.00 

ATMOSPHF.RIC PRESSURE: START 28.96 FINIS~ -0.00 

INLET AIR HUMIDITY, GRN H201LB AIR: 63.00 

RELATIVE HUMIDITY: -0, 00 PERCENT 

SAMPLE LINE: TE~PERATUKE, DEGREES C: -C.QO, FLOW RAIE, LITERS/MIN: -o.oo 

SAMPLF LINE TRANSPORT TIME, SEC: -o.oo 

NUMAER OF TESTS: 10 

COMMENTS: 

CllLO SIAR! t IJO SFC 
TAXl·IULE LOii 
TAX I ·I OlF HIGH 
RUN-UP 
IAKE·OFF 1ooi 
CLIM~·R ICtt 
CLIM~·LfAN 
APPROACH 
TAXl·IOLF. 
HOT STAPT 

HSI 
MIH>E 

I 
2 
J 

b 

d 
9 

10 
II 
II 

IFS I 
Mflllf-

R 
<j 

I 0 
II 
11 

JFI) I 
MOOE 

FXHAUSI 
GAS 
TEMP 

nEGRF.fS F 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-o.oo 
-0.00 
-o.oo 
-o.oo 

'°SS FHI 
CU 

L8/ IK 
LR FUFL 

553.CQ 
4tlt1. l5 
417. 17 
4IQ.Jb 
ST0.25 
SQQ,'>I 
q5.27 

,.i;q.zq 

441. 01 
s 7q. 1" 

r.n 

HSI 
MOOF 

POW FR 
SHAFT PERCENT 

EXHAUST 
GAS 

PRESSURE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.on 
-c.oo 
-o.oo 

.•Ass EHi 
~c 

L etlK 
LA FUfl 

-o. JO 
-G,00 
- r.. 10 
-0.00 
-o.oo 
-o.oo 
-o.no 
-o.no 
-o.oo 
-o.oo 

6 
B 
q 

10 
11 
11 

HP RATED 

a.a 
1.90 
It.BO 

24.20 
2 64. 20 
202.30 
203.lO 

35.eo 
4.50 
a.a 

cc 
I ORY I 
PPMV 

7b500.00 
6QOOO.OO 
62000.00 
52000.00 
54000,00 
5qooo.oo 

Bnoo.oc 
620no.oo 
sqnoo.oo 
780JO.nO 

f"llASS [Ml 
~Ol 

L ~I I< 
LA FUEL 

-~.oo 

-o.no 
-o.oo 
-0.00 
-ri.oo 
-J.00 
-o.oo 
-~.00 

-J.on 
-o.oo 

en 

cc 
2 

I ORYI 
PERCENT 

-o.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 

MAiSS fMI 
C02 

LR/ ll( 
LR FUEL 

-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-c. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

0 
0 
I 
8 

88 
61 
67 
II 

I 
0 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.on 
-o.oo 

MASS F~I 

NO 
LR/ IK 

LA FUEL 

Q,6> 
Q,)Q 
0.53 
n.62 
1.11 
h. ~4 

-o.oo 
0.4 3 
o. 52 
0.67 

IH( 

HfASUREO 
FUEL 
FLOW 
LB/HR 

10.eo 
12.10 
1s.20 
H.00 

145.00 
111.00 
92.00 
48, 00 
14. 50 
10.so 

NO 
CORY I 
PPMV 

55.0f') 
35.00 
42.00 
41.00 

410.00 
410.00 
-r..oo 
35.00 
4?.00 
55.00 

MAc;S ("41 

NOX 

l8/l< 
LB FUEL 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.0•J 
-o.oo 
-o.oo 
-c .on 
-o.oo 
-o.oo 

Al• FLOW 
LR/HR 

81.00 
85.50 

121.50 
JIO, 50 

1633.50 
llQ1,00 
ll 97.. 50 

NC 
2 

J6q,oo 
112. 50 

Al .00 

I C•Y I 
pp,-y 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.oo 
-c.oo 

NO 
x 

I ORY I 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.0tl 
-a.on 
-a.on 
-a.on 

MASS F.MI 
Cll 

LA/HF!. 

~ASS HH 
HC 

LB/HR 

s. q 1 
5.bQ 
1.25 

15. '>2 
dZ. h"I 

66 .55 
e. 76 

22 .C'> 
b. J'l 
b. C"il 

-Q,Q\) 
-o.oo 
-o.~a 

-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-o.no 
-0.00 

.'ln 

CALCULATED 
FIA 

0.1 ])]) 
n.14lBb 
n.12510 
o.11q16 
0,08811 
0,QQ?7l 
o.n111s 
0.13008 
Q,12AB9 
0.12Q63 

AlllE~YOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-o.oo 

"'IASS FM I 
Niil 

LB/.._J: 

-o.oo 
-o.oo 
-0.0f'I 
-n.oo 
-n.oc 
-a.no 
-n.oo 
-o.oo 
-O.l10 
-a.no 

-o.oo 
-0.00 
-a.on 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

f'IASli FM I 
C02 

LR/t'H. 

-o.oo 
-c.oo 
-n.no 
-n.oo 
-n.oo 
-o.oo 
-;'J.0') 

-n.oo 
-o.oo 
-c.oo 

NO 

' LB/ IK HP-It~ 

7 
LFl/IK Hl'-HR LH/lK HP-HR LR/lK HP-HM 

2 
lt\/lit. HP-HR l !l/ l K t'~-HR 

ttottkORSF~fl~F~-HR HhSIS NOT 
). 2. QQl 
J I. '>I I 

,, 
B 
q 

10 
II 

o.ti4t 
o. j I j 

o. 32q 
n.043 
n.01~ 

1.421 

CALCUU'i.riLE•••• 
-o.ooo 
-o .ooo 
-0.000 
-a.oou 
-o.ooo 
-o.ooo 
-o. 000 
-o.ooo 

•••••HllRSEP'1WFR-HR 81\SIS NOT CALCULAALE•••• 

IFS T 
aitfJOF 

) 

h 
q 

10 
II 

I I ME IN 
'4Q0f: 
MIN, 

17.. 00 
o.1n 
5.00 
6. 00 
4.00 

IUTAL FOR CYCLF 

MEASUREIJ 
FUEL >LO• 

lR/HR 

1s.20 
145,00 

Q2 .oo 
4B,00 
14.50 

1111 AL FOR CYCLE/LB FUEL 

FU~l 

USED 
LBS, 

'l.Ot.i 
0.12 
1. b4 

4.BO 
o. q7 

17. l 72 

CG 
lMI< 

L d FUEL 

477.12 
510.25 

CJS. 27 
4)Q,7.9 
44 l .OJ 

-o.ooo 
-c.ooo 
-o.ooo 
-n.ooo 
-o.noo 
-o. 000 
-o.ooo 
-n.ooo 

o. 002 
0.002 
0.001 
0.004 
D.004 

-n.ooo 
0.001 
0.002 

Liii CYCLE FHISSIUNS 

cc 
LK/lK 
HOUMS 

7252. 21 
1:!2h8loi.bl 
87b4.~q 

22045.~• 
6lq4.95 

cc 
F•ISSlON 

LAS. 

1.450 
0.413 
a. 121 
2.205 
0.4?il 

Q,]04 

hC 
l~l I< 

Ld FUf.L 

-a.on 
-o.oo 
-a.no 
-a.on 
-a.on 

-o. ~no 
-0. ono 
-o.ooo 
-o.ooo 
-o.o~o 

-o. 000 
-o.noo 
-a.one 

-0.1)0 
-o.oo 
-o.oo 
-n.oo 
-o.oo 

HC 
F•ISSION 

LBS. 

-0.01)0 
-o.ooo 
-o.ooo 
-o.ooo 
-0.f'IOO 

-o.ooo 

-o. 000 

0.0•12 
0.002 
0.001 
'l.OO't 
0.004 

-n.00•1 
O.<JOI 
0.007. 

NO 
LK/ 11'( 

LR FU~L 

a. '>"1 
1, 11 

-a.on 
0 .4) 
O. S2 

PARTICULATES 

-o.oo 
-0.00 
-0.00 
-n.co 
-o.oo 
-o.co 
-o.oo 
-o.oo 
-r..co 
-o. co 

-.,ASS t,.. I 
~n 

LC/t'~ 

0.01 
u.oo 
0.01 
O.nl 
1.01 
o. 1b 

-o.on 
c. 02 
0.01 
n.01 

NO 
LR/ lK 
HOURS 

8 .t.l 
IOH.21 

-o.oo 
70.44 

7 .4~ 

llilASS f/141 
NOX 

L8/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NC 
EMISSION 

L"S. 

O.OOlb 
0.0052 

-c.oooo 
0.0020 
n.ono5 

-c.oooo 

-0.0000 
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DAUi. 61Zll11 

TEST DRGAlllUTIDNI TELED\'11&-COllTlllEllUL 

ENGlllf SU,,LIERI TIUD'fl9-CDllTlllEllT&L 

ENGINE DATA ••• , .. ,, ...... , .. ,,,,,,,,, .... , .. ,,,,,, .. ,, .... ,,,,,,.,,,, .. ,,,,,,,, ..................... ~eeaee~ ........ . 

CAL ID llUMIER1 ZlZ Ell61NE TYPE AND llDDELI 10-510-P 

RATED HDRSEPDWERI JOO. 

-0. HU 

FUELi AV GAS 1001130 FUEL Hit UTIDI 1~140 

·' SH l&L llmlHI ""'" 

OPERAflOHAl OAT& ••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••eeeeeeeeeeee .... eeeeeeeeeeeeeeeeeeeee 
INLET AIR TEMPEUTUllE1 DEGREES fl START 

ATMOSPHERIC PRESSUAEI START 

-o.oo 

63.00 

FINISH -0.00 

FINISH -o .• oo 

INLET AIR HUMIDITY, GRN H2DILB AIAI 

RELATIVE HUMIDITY! -0.00 PElltENT 

SAMPLE LINEI TEMPERATURE, DEGREES C1 -0.001 FLOW RATE, LITERS/MINI -o.oo 

SOPLE LINE TRANSPORT TIME, SEC• -o.oo 

NUMBER OF TESTS• 9 

COMMENTS I 

COLD START • 110 sec 
TAii-iDLE HIGH 
AUN-UP 
TAKE-OFF I 001 
CLIMB-A ICH 
Cl I MB-LEAN 
APPROACH 
TUI-IDLE 
HOT SfAAT 

TEST 
MOOE 

EXHAUST 

4 
6 
8 
q 

10 
II 
11 

TEST 
MOOE 

6 
8 
9 

10 
II 
IJ 

TEST 
•ODE 

GAS 
TEMP 

DEGREES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-o.oo 
-o.oo 

•ASS EHi 
co 

LR/ IK 
LB FUEL 

594.18 
]98. ]4 
901. 71 
858. 84 
900.07 
106.50 

10oa.oq 
416.58 
5BR.79 

cu 

TEST POWE A 
MODE SHAFT 

HP 

I o.o 
l 4.60 
4 23.60 
6 261.40 
8 200.00 
9 204.BO 

10 H.30 
11 •.20 
11 o.o 

EXHAUST en co 
GAS I ORYI 2 

PqE SSUAF PPMV I DAY I 
PSIA PERCENT 

-o.oo 87500.00 -o.oo 
-o.oo 52000.00 -o.oo 
-o.oo 116nDO. 00 -o.oo 
-o.oo 87500.00 -o.oo 
-o.oo q7500.oo -o.oo 
-o.oo 9000.00 -o.oo 
-o.oo 122000.00 -o.oo 
-o.oo 54000.00 -o.oo 
-o.oo 71500.00 -o.oo 

•ASS FMI MASS EHi MASS FMI 
HC ~02 C02 

L~I IK LB/IK L8/IK 
LA FUEL LB FUEL LB FUEL 

246.51 -o.oo -o.oo 
241.02 -o.oo -o.oo 
51.60 -o.oo -o.oo 
l6.4B -o.oo -o.oo 
15.70 -o.oo -o.oo 
10. 38 -o.oo -o.oo 
66.05 -o.oo -o.oo 

21 J. 79 -o.oo -o.oo 
26~.9] -o.oo -o.oo 

co 
2 

MEASURED 
PERCENT . FUEL 

AA TED FLOW 
U/HA 

0 11. 50 
I 18.10 
7 39.00 

87. 154.00 
66 IZJ.00 
6B 92.00 
12 46.00 

I 14.60 
0 a.10 

THC NO 
IWETI IORYI 
PPHV PPMV 

v 

47500.00 145.00 
42500. 00 111.00 
9000.00 125.00 
2400, 00 205.00 
2400,00 1n.oo 
1300.00 2250.00 

11000.00 55.00 
H500.00 60.00 
45000. 00 60.00 

MASS EHi MASS EMI 
NO NOX 

LB/ IK LB/ IK 
LB FUEL LB FUEL 

1. 62 -o.oo 
2.23 -o.oo 
1.60 -o.oo 
l. ll -o.oo 
2.65 -o.oo 

41. 7l -o.oo 
o. 75 -o.oo 
o. 76 -o.oo 
o. 7q -o.oo 

THC NO 

AIR FLOW 
LI/HA 

NO 

81.00 
144.00 
315.00 

1597 .50 
1192.50 
1183.50 

2 

]96.00 
117 .oo 
61.50 

IORYI 
PPMV 

-o.oo 

NO 
x 

I ORYI 
PPMV 

-o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

MASS EHi MASS EHi 
co HC 

LB/"R L 8/HH 

6.81 2.83 
7. 21 4. 36 

35.17 2.01 
I l2.26 2.54 
110. 71 1.93 

9. 80 0.95 
46.37 l.04 

6. 08 1.12 
4. 77 2. 14 

NO 
l 

CALCULATED 
FIA 

O.Hl98 
0.12569 
0.12381 
0.09640 
0.10314 
0.01114 
0.11616 
0.12419 
0.12000 

ALOFHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
N02 

LB/HM 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
CU?. 

LR/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-n.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 

• 
LRllK HP-HR LB/I< HP-HR LB/ IK HP-HR LR/ IK MP-1-tR LBllK HP-HR LB/IK HP-HR 

•••••HORSFPOWEA.-t-tR BASIS Nor CALCULABLE•••• 
l I. 56 7 -o.ooo 0.'•48 0.009 -o.ooo 0.009 
4 I. 490 -o.ooo o. OB5 0.001 -o.ooo 0.001 
6 0.506 -o.ono 0.010 0.002 -o.ooo 0.002 
8 o. 5~4 -o .ooo 0.010 0.002 -o.ooo 0.002 
9 0.048 -o.ooo 0.005 0.020 -o.ooo 0.020 

10 1.243 -o.ooo o. 081 0.001 -o.ooo 0.001 
II I. 44A -o. 000 o. 741 0.003 -o.ooo 0.003 

•••••HORSEPOWER-HR AASI 5 NOT CALCULARLE•••• 

L ro CYCLE EMISSIONS 

TEST TIME IN •EASUREO FUEL co co co HC HC HC NO 
MOOE •ODE FUEL FLOW USED LB/IK LBllK EMISSION LB/lK LR/IK EMISSION LB/lK 

•IN. LA/HR LBS. LR FUFL HOURS LBS. LB FUfL HOURS LBS. LB FUEL 

] 12.00 IR.10 l. 62 )q8. l4 7209. 88 l.H2 241.02 lt362. 51t o.an 2.21 
6 0.30 154.00 0.11 B58. B4 132261.56 0.661 16.48 2537.19 0.011 l. ll 
9 5.00 q2.00 7.64 106. 50 9798.02 0.813 10.18 qs4.H 0.079 43.71 

10 6.00 46.00 lt.bO 1009.oq 46J72.05 4.631 66.05 1018.48 0.304 0. 75 
II 4.00 14.60 o.q8 416.58 6082.04 0.407 213. 79 1121. l• 0.209 o. 76 

IOTAL FOR CYCLE 17.604 7.961 1.4 77 

TOTAL FOR CYCLE/LB FUEL o.452 0.084 

PARTICUUJES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi MASS EMI 
NO NOX 

L8/HR LB/HA 

0.02 -o.oo 
0.04 -o.oo 
0.06 -o.oo 
o. 51 -o.oo 
0.11 -o.oo 
4.02 -o.oo 
0.01 -o.oo 
0.01 -o.oo 
O. 0 I -o.oo 

NO NO 
LB/IK UllSSION 
HOURS LBS. 

40.31 0. C08 l 
508.98 0.0025 

402J.45 0. ]]]9 
34. 34 0.0034 
11.10 0.0001 

o. 3487 

0.0198 
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DATE• I>/ 22171 

TEST ORGANIZATION• TELEDYNE-CONTINENTAL 

ENGINE SUPPL I ERi TELEDYNE-CONTINENTAL 

ENGINE DATA •••••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••• 

CAL ID NUllBER: 213 ENGINE TYPE ANO llODEL• llr5ZO-P SER UL NUMBER I 1599118 

RAHD HORSEPOllER: 300. 

ENGINE TOTAL TIME: -0. HRS 

FUEL: AV GAS 100/130 FUEL H/C RA Tl 0 I 

OPERATIONAL DATA ••••••••••••••q•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEMPERATURE, DEGREES F: START -0.00 FINISH -0.00 

ATMOSPHERIC PRESSURE: START ZB.94 FINISH -0.00 

INLFT AIR HUMIDITY, GRN H20/LB AIR: b3.00 

RELATIVE HUMIDITY: -0.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOll RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 10 

COMMF.NIS: 

COLO ST ART . I JO SEC 
UXl-IOLE LOW 
IAXl-IOLF HIGH 
RUN-UP 
TA<E-UFF I OOl 
CL IHS-R ICH 
CLIMR-LEAN 
APPROACH 
!AX 1-IOLE 
HO! SIAR! 

TES! 
MOO[ 

b 
8 
9 

10 
II 
I l 

IESI 
HOOF 

Q 

10 
II 
1 l 

TfS I 
•O~E 

F.XH~USI 

GAS 
![HP 

DEGREES F 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 

<ASS E<I 
en 

LAii< 
LO fU(L 

ll. 89 
&lB. I I 
44b .04 
9%.61 
94q. 'ib 
867. 75 
qt;.•)l 

Q'J7. lq 
417. 05 
4t:U.J7 

co 

res r POWER 
MODE SHAFT 

HP 

o.o 
2.bO 
6.10 

• 2b.b0 
6 2 62. BO 
6 706.20 
9 209 .20 

10 40.00 
II 5. 70 
I l o.o 

E XHAUS I co co 
&AS I ORV I 2 

PRFSSUR[ PPMV I ORY I 
PSI A PERCENT 

-o.oo 9500.00 -o.oo 
-o.oo B4500.00 -o.oo 
-o.oo 59000.00 -o.oo 
-o.oo 111000.00 -o.oo 
-o.oo 88000.00 -o.oo 
-o.oo 92500.00 -o.oo 
-o.oo SlJ0.00 -o.oo 
-o.oo 122000.00 -o.oo 
-o.oo 52Da0.00 -o.oo 
-o.oo 74000.00 -o.oo 

HASS [HI H~SS EH I ."tASS EMI 
HC ·•07 C02 

LR/ I K L ll/ lK L•l 1< 
LB FUFL LB FUfL L8 FUEL 

2Bl.Rq -n.oo -o.oo 
277. 27 -o.oo -o.oo 
Z38.ttb -1.00 -o.oo 
~6.59 -~.oo -o.oo 
16.q4 -o.oo -0.00 
15 .11 -0.00 -o.oo 
~.bO -o.oo -n.oo 
t..1)5 -o.oo -o.oo 

7qQ,8b -J .oo -o.oo 
751. 55 -o.oo -a.no 

co 
2 

MEASURED 
PERCENT FUEL 

RATED FLOW 
LB/HR 

0 9.bO 
0 10.50 
2 17. 20 
B 37.00 

B7 152.00 
6B 123. 00 
b9 92.00 
I l 46.00 

I 14.20 
0 10.00 

THC NO 
I WEii I ORY I 
PPMV PVMV 

y 

50000.00 295.00 
50000.00 112.00 
42500.00 85.00 

9500.00 b6.00 
2500.00 215.00 
2300, 00 190,00 
1700.00 2825.00 
llC0.00 87.00 

50000.00 100.00 
50000.00 110.00 

,..ASS E•I "'ASS C•I 
NO NUX 

LB/ IK LO/ IK 
LB FUEL L~ FUFI. 

1.12 -o.oo 
1.3 7 -o.o~ 

I .Ob -o.oo 
o.q1 -c .oo 
3. 41 -o.oo 
2.q1 -o.oo 

55.C'li:) -o.oo 
I. 11 -G.00 
1. 30 -o.oo 
I. I B -o.oo 

THC NC 

AIR FLOW 
LS/HR 

NO 

1b. 50 
Bl.00 

115.00 
115.00 

154B.OO 
170b.OO 
llBB.00 

2 

191.50 
117.00 

67.50 

I ORV! 
PPMV 

-c.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.ov 

NO 
x 

c oqv1 
PP-.V 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

•ASS Hll ·"'ASS f!I" I 
co HC 

LA/HR LA/HM. 

c. 10 2.73 
b.60 2.•1 
1. b1 4. l l 

l 5. lq 2.09 
12q .11 2.~1 

IC6. ll I. ll 7 
q.Ob o. 98 

41). 87 0.10 
5. A5 4. I l 
4. Al 2.52 

Ntl 
2 

CALCULA HD 
F/A 

0.12549 
0.12%3 
0.12741 
0.11146 
Q.09~19 

0.10199 
0.07744 
0.11750 
Q.12137 
0.14815 

ALOEHVO[S 

-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0. 00 
-o.oo 
-o.oo 
-o.oo 

MASS C• I 
N02 

Le/HR 

-o.oc 
-n.oo 
-o.r.o 
-o.oo 
-a.no 
-o.oo 
-o.oo 
-c.oo 
-o. 00 
-o.oo 

-·J .oo 
-J.00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-.i.oo 
-o.oo 
-o.oo 
-o.oo 

~ASS t•I 
COl 

LB/HM. 

-o.oo 
-a.no 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o. 00 
-c.oo 
-c. 00 
-o.oo 

Nil 

' lR/IK. HP-H~ LA/IK HP-fl~ L Bil< HP-Hlo« 1.R/IK .. P-HR LR/ IK HP-HI< LR/I K HP-ttl{ 

•••••~URSFPO~E~-HR RASIS NOi tt.LCULABLE•••• 
2 2. 537 -o.ooo 1.120 0.006 -o.ooo O.OOh 
3 I. 25R -o.ooo 0.673 0.001 -o .ooo O.OOi 

I.HI -'l.000 0.079 0.001 -o. 000 O.llOl 
0 Q.491 -o. ono 0.010 0.002 -c.ooo o.ocz 
8 0.515 -o.ooo o.ooo 0.002 -0.f')r.Q 0.002 
9 0.043 -o.ooo 0.004 0.021t -o.ooo O.QZ4 

10 I. l 4 7 -o. 000 O.OOR 0.001 -o.ooo 0.001 
II 1. 027 -o.ooo o. 725 0 .003 -o.ooo o.oc1 

•• •••HJM.S F P~JWF R-HQ II• SIS NOi CALCULABLE•••• 

LTO CYCLE C•lSSIONS 

TI'S I fl .•F IN •EASURF.O FUEL co CQ en HC HC HC NJ 
MODE MOOE FUEL FLOW usrn LR/IK LR/ I< E•ISSION L ~/I< l S/l K E•ISSIUN LBll K 

"'IN. LR/HR L%. LR FUFL HOUMS LPS. LB FUFL HOU•S L8S. LR FUFL 

12.00 17. 20 .L44 44b. 04 1b1 I .q I I. 'D4 2 iB.66 4105.CJ 0.821 1.06 
6 0.10 152.00 o. 7b a4q.sb 129132. 56 Q.b4tt lb.<14 2574.b] 0 .Ol l ) • 41 

• 5.00 n.oo 1.b4 OB.53 qQb4. 78 o. 752 'i. 60 BB I .b I a.on 55.0B 
10 6.'lO 4tt.OO 4.(10 qq7 .i q 4'i870.IJ4 ".~er b.o;., JOI. 15 O.OJO l. l 1 

ll 4.00 14 .20 o. q, 412.05 5R51. I b o. ln 2qc. th> 4ll0.2J 0.771 I. lO 

rnTAL FOR C VCLE 11. 181 1.q12 I. 214 

TIJT Al FnA C VCL Ell B FUFL n.•55 0.070 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

folASS E •I MASS E•I 
NO NOX 

LR/HR LBIHR 

0.04 -o.oo 
0.01 -o.oo 
n.oz -o.oo 
c. 03 -o.oo 
0. 52 -o.oo 
o. lb -o.oo 
5. 07 -o.oo 
0.05 -o.oo 
0.07 -o.oo 
0.01 -o.oo 

,,o NO 
LR/ IK F.iSSION 
HOURS L RS. 

I B. 15 0. 00 lb 
518.27 o.002b 

50b7.7Q C.4206 
'>l. 1] 0.0054 
IR .48 O. 0012 

0.4115 

o. 0249 
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DITE1 · 6/IJ/ll 

TEST DRG&Nll&TIDlll TELEDYNE-tONTINENT&L 

ENGINE SUPPllERI TElEDYllE-tDllTINENT&l 

ENGINE DATA •••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••• .. • ... •••••••••••• .. ••• 

ENGINE TYPE AND llDDELI 10-520-P 

RATED HORSEPOllERI JOO, 

ENGINE TOTAL TlllEI -o. HRS 

FUELi av GAS 100/UD FUEL Hit RATI01 I.HO 

·' SHl&l NUllBEU 1'9911& 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEllPERATURE, DEGREES Fl START -0.00 FINISH -0,00 

ATMOSPHERlt PRESSURE: STARf 28,60 F llHSH -0.00 

INLET AIR HUlllDITY, GRN H20/LB AIRI 85. OD 

RELATIVE HUlllDITYI -O, 00 PERCENT 

SAllPLE LINEI TEMPERATURE, DEGREES t: -0,00, FLOW RATE, LITERS/lllNI -o.oo 

SAMPLE LINE TRANSPORT TlllE, SEC I -o.oo 

NUMBER OF TES TS: 10 

COMllENTS: 

TEST POWER 
MODE SHAFT 

HP 

COLD START + 130 sec I o.o 
TAK I- IDLE Lilli 2 2.30 
TUI-IDLE HIGH l 5,40 
RUN-UP 4 25.40 
TAU-OFF 1ooi 6 259.80 
CLIMB-RICH 8 205,90 
CLIMB-LEAN q 201.10 
APPROACH 10 32. 30 
fall-IDLE II 5.00 
HOT START 13 o.o 

resr EXHAUST ElHAUST co co 
MODE GAS GAS I ORYI 2 

TEMP PRESSURF PPMV I DRYI 
DEGREES F PSIA PERCENT 

I -o.oo -o.oo 52000.00 -o.oo 
2 -o.oo -o.oo 90000.00 -o.oo 
3 -o.oo -o.oo 7BDOO.OD -o.oo 

• -o.oo -o.oo 54000.00 -o.oo 
6 -o.oo -o.oo 66500,00 -o.oo 
B -o.oo -o.oo 57000.00 -o.oo 
9 -o.oo -o.oo B000.00 -o.oo 

10 -o.oo -o.oo 81000.00 -o.oo 
ll -o.oo -o.oo 51000.00 -o.oo 
11 -o.oo -o.oo 6b500.00 -o.oo 

TEST •ASS EH I HASS EHi MASS fHI ~ASS EM I 
~OOf to t<t N02 (02 

lRllK l 81 lk LBllK LBllK 
LB FUEL LB FUEL LA FUEL L 8 FUH 

I 403.2) 114.91 -o.oo -o.oo 
2 B05.64 6 ... 12 -o.oo -o.oo 
l ;,11.w 21.<12 -o.oo -o.oo 
4 H6.82 IB.40 -o.oo -o.oo 
6 665. ZO ll.9'> -o.oo -o.oo 
B 515. •B 14.10 -o. 00 -o.oo .. q4."q 12,81 -o.oo -o.oo 

10 684. 91 22.09 -o.oo -o.oo 
II 4J7. IJlj 45.21 -o.oo -o.oo 
13 4B3.'>B 20 5. 52 -o.oo -o.oo 

res 1 co co 
.140DE 2 

MEASURED 
PERCENT FUEL 

RATED FLOW 
LB/HR 

0 10.00 
0 10.50 
I 14.]0 
9· ]1,00 

86 144.00 
68 112.00 
69 92,00 
ID 34.50 

I 13.00 
0 8.30 

THC NO 
IWETI (ORVI 
PP~V PPllV 

20000.00 100.00 
10000. 00 150.00 
3500.00 110.00 
2900,00 140.00 
2000.00 ]I0.00 
2000.00 420.00 
1600.00 2B15.00 
3600.00 115.00 
7500.00 85.00 

31500. 00 Q0.00 

MASS EH I •ASS EMI 
NO NOX 

LB/IK LB/IK 
LA FUEL LB FUEL 

1.21 -o.oo 
2.21 -o.oo 
1. 57 -o.oo 
2.01 -o.oo 
5.0'> -o.oo 
6.97 -o.oo 

55. 18 -o.oo 
1.60 -o.oo 
1.1 S -o.oo 
1.0A -o.oo 

THt NO 

AIR FLOW 
LB/HR 

NO 

81.00 
99.00 

130. 50 
28B.OO 

1534.50 
1206.00 
110.00 

z 

]06.00 
Ill. 50 
63.00 

IDRYI 
PPllY 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

(DAVI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

... ASS t:'."41 •Ass ••1 
en Ht 

LB/HR LB/HR 

4.03 1.15 
8. •6 0.67 
q.bq o. 31 

14. 78 o. s 7 
~5. 79 z .02 
64.45 l.~R 

8.69 1. 18 
23.63 0.16 

5.6'> 0.59 
•• 02 1.11 

NO 
l 

CALCULATED 
FIA 

0.12H6 
0.10600 
0.10958 
0.10764 
D.09384 
0,092B7 
0.07744 
0.11215 
0.11556 
0.13175 

ALOEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-n.oo 

HASS E•I 
N02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EMI 
C02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

LB/IK HP-HR l 8/IK t-'P-HR LR/lk HP-HR LR/ IK HP-HR L8/lK HP-HR LB/lK HP-HR 

•••••HORSEPOWER-HR BASIS NOT CALCUlABLE•••• 
2 3.67B -o.ooo o. 2'>3 0.010 -o.ooo 0.010 
) 1. 7qi1, -o .ooo o.osB o.oo• -o.ooo 0.004 
4 o.s~2 -o.ooo a.on 0.002 -0.000 0.002 
6 0.369 -o.ooo 0.008 0.001 -o.ooo 0,003 
8 0. 313 -o.ooo O.OOB 0,004 -o.ooo 0.004 .. 0.041 -0. 000 0,006 0.025 -o.ooo 0.025 

10 o. n2 -o.ooo 0.024 0.002 -o.ooo 0.002 
II 1. 138 -o.ooo O.llA O,MJ -o.noo 0.003 

•••••HORSEPOWER-HR B~SIS NOT CALCULABLE•••• 

LIO tVCLE EMISSIONS 

res r TIME IN MEASURED FUEL co en co Ht H( HC NO 
~ODE MODE FUEL FLOW USED lBllK LB/lk EM I SS ION LB/lk LB/ IK EMISSION LB/ IK 

HIN. LS/HR LBS. LB FUEL HOUPS LBS. LB FUEL HOURS lBS. LB FUEL 

12.00 14. 30 2. 86 617. )9 9bB6. 64 1.931 z 1.92 313.41 0.063 1. 51 
0.10 144 .oo o. 11 665.ZO '>5188.9 .. 0.479 13,qq 2015.1 b 0.010 5.09 

• ~.on <>2.00 1. 64 94.49 B6'>2. 6 7 0.112 12. Bl 1118.14 0,0'>8 55.7B 
10 6.00 34.50 ), 45 680.91 2362•.47 2.)6) 22. oq 762. OJ 0.076 1.60 
II 4.00 13.00 0.91 437,BS 5692.07 0.3Bl 45. 21 SB7.JO o.oJq I .I 5 

TOTAL FOR CYCLE IS.B7 S.B82 0.286 

TOTAL FOR CVCLE/LA FU El 0.379 O.OIR 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi MASS EHi 
NO NOl 

LB/HR LB/HR 

0.01 -o.oo 
0.02 -o.oo 
0.02 -o.oo 
0.06 -o.oo 
o.n -o.oo 
0.78 -o.oo 
5.13 -o.oo 
o.o;, -o.oo 
0.01 -o.oo 
0.01 -o.oo 

NO NO 
LBllK EMISSION 
HOURS LBS. 

22.•4 0.0045 
733 ... 6 0.0037 

5131.JS 0.4259 
SS. 10 0.0055 
14.99 0.0010 

0.4406 

0.02B4 

. ) 
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DATE• 6/Zl/ll 

TEST OR,ANIUTIONI TELEDYNE-CONTINENUL 

ENGINE SUPPLIER 1 TELEDYNE-CONTINENTAL 

ENGINE Oltl ••••••••••••••••••o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ClL ID NUMBER: 215 ENGINE TYPE lND llDDEL1 10-520-P SERIAL NUMBER 1 1599128 

RATED HORSEPOWER I )OD. 

ENGINE TOTAL TIME• -0, HRS 

FUEL: AV GAS 100/110 FUEL H/C AATIO: I .B•O 

OPERATIONAL DATA •••••••••••••111••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEMPERATURE, DEGREES F: START 

ATMOSPHERIC PRESSURE: START 

-o.oo 

2B.60 

INLET AIR HUMIDITY, GAN H20/LB AIR: 85.00 

FINISH -0.00 

FINISH -0.00 

RELATIVE HU~IOITY: -0.00 PERCENT 

SAMPLE LINE: TE~PERATURE, CECREES C: -0.00, FLOW RATE, LITERS/Ml~: -o.oo 

SAMPLE LINE TRANSPORT Tl Ml, sec: -o.oo 

NUMBER OF IES TS: 10 

COMMENTS: 

COLD SfART + 110 SEC 
rAll-IDLE LOW 
TAXI-IDLE HIGH 
RUN-UP 
TUF-OFF 1ooi 
CLIMB-RICH 
CLIMB-LEAN 
APPROACH 
TUI-IDLE 
HOT STAqT 

TEST 
~DOE 

q 

In 
II 
I) 

EXH~US T 
GAS 
TEMP 

OFGREES 

-o.oo 
-o.oo 
-o.oo 
-o.oa 
-o.oo 
-a.no 
-o.ao 
-o.oo 
-a.no 
-o.oo 

F 

••SS E•I 

q 

10 
II 
1·1 

TFSI 
,.Olli: 

r.n 
LO/ IK 

LR FUfL 

14. 54 
40b. qo 
514 .05 
5 7 8. 7q 
111. 54 
5Hl.OB 
II q, q9 
164. TH 
4~2. l 1 
~ 14. 03 

co 

TEST POWF.A 
MOOE SHAFT 

HP 

I o.o 
2 1.eo 
1 •.ao 
4 23.SO 
6 26).00 
a 20 T. 10 
q 2oq.sn 

10 18.00 
II s.oo 
ll o.o 

FXHAUS T en CD 
GAS I IJ~Yt 2 

PRfSSURE PPHV IDRYI 
PS IA PHCENT 

-o.oo 10000.00 -o.no 
-o.oo S.Ma.aa -o.oa 
-o.oo 66Sao.oo -o.oo 
-o.oa 66SOa.oo -o.oo 
-o.oo 11500.00 -o.oo 
-o.ao H000.00 -o.oo 
-o.oo 10000.00 -o.oo 
-n.oo a1000.oo -o.oo 
-o.oo 52000.00 -o.no 
-o.oo 66590.0U -o.oo 

MOSS E~I MASS EMI MASS F.MI 
HC ~n CO?. 

L 8/ I K L RIJK LR/I K 
l• FUEL LA FUEL LB fU[L 

1q5,H -o.oa -o.ao 
170. 5] -n.oo -o.oo 
46.Tb -o.oo -c.oo 

207.0'• -o.oo -a.oo 
16. I J -a.oo -o.oo 
14.25 -ri.no -o.oo 
12. 10 -o.oo -o.oo 
74.QZ -0.0~1 -o.oo 
4 7.03 -o.oo -o.oo 

n 1. 22 -a.on -o. 00 

en 
2 

MFA SURED 
PFRCENT FUEL 

RATED FLOW 
LB/HR 

0 B.10 
0 10.10 
I 11.40 
1 JO. SO 

BT 146.00 
6q 112. 00 
6q qz.oo 
ll JT.00 

I 12.80 
0 T. so 

THC NO 
l>ET I I ORYI 
PPMV PPMV 

JSOOO. 00 l6S.OO 
22500. 00 zoe.ao 

1500. 00 10.00 
H000.00 90.00 
2300.00 zqs.oo 
2000.00 4aO.OO 
1500.00 7.b25.00 
lB00.00 115.00 
T500. 00 TS.00 

HS00.00 B0,00 

"'ASS E•I llllASS E:. I 
NO NOX 

LB/ IK LD/IK 
LR FUEL LR FUF.l 

2.02 -o.oo 
2.5T -o.oo 
o.qq -o.oo 
1.2• -o.oo 
4. 86 -o.oo 
6.12 -o.nn 

51.1) -o.oo 
I. 14 -o.oo 
I.OT -r.oo 
1.06 -0.0J 

IHC NO 

AIR FLOW 
lB/HR 

NO 

61.00 
91.00 

111.50 
2 7q. 00 

I S61 •SO 
IZZ4.00 
1210. so 

2 

)60.00 
111.00 

63.00 

I CRYI 
PP."'1V 

-o.oa 
-a.no 
-o.oo 
-a.or 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.no 

NO 
x 

IORYI 
PPMV 

-o.oo 
-0.0'l 
-o.oo 
-o.oo 
-o.oo 
-a.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS F• I "41A SS EMI 
co HC 

LB/MK LR/HR 

0.60 I.SR 
4, 1q l. JO 
1.hq o. bl 

11. 6~ o.31 
104. Tb 2.lb 
65. JI l .bO 
11. O• 1.12 
ZR.JO o.q2 
~. N O.bO 
•.01 l.M 

NO 
z 

CALCULATEO 
F/A 

0.128~T 

0.12116 
o.1102q 
o.1oq3z 
o.oq1so 
o.oq15a 
O.OT600 
o. 10218 
o.1oq•o 
o.11qos 

ALOF.HYOES 

-o.oa 
-o.oo 
-o.oo 
-o.ao 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.ao 
-o.oo 

MASS l:.!'11 
N01 

LR/t4f.< 

-o.oa 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oa 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-~.ao 

-o.oo 
-o.oo 
-o.oa 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.ao 
-o.oo 

MASS. E• I 
CD2 

Lf\IHM 

-o.oo 
-o.oo 
-n.oo 
-o. 00 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

Ln/IK. HP-HP L 8/IK MP-MR. Ltl/I K HP-HA LB/I• HP-t-tR LR/IK HP-HH L~/ IK HP-•I'~ 

•••••Mn~~~POW(R-HR ~ASIS NOl 
2 ?.. JZtl 
j l. 001 
4 o. T5 I 
6 
8 
q 

10 
ll 

0.3Q8 
0.)15 
0.051 
o. 145 
I. I 5R 

•••••HORSF.POWEA-HA BASIS NOT 

rn1 Tl•£ IN ~tASU~fO 
/'t()f)f; ~nae FUF.L f-lflW 

'HN. LB/HR 

12.00 1 L•O 
6 0.10 I '•6.00 
q 5.00 •z .oo 

I~ •• 00 37.00 
ll .... Qt') 12.80 

rnr AL FnA C YCLF. 

ror AL FnR cvr.LULB FUEL 

CflLCULAf\LE•••• 
·-0. 000 
-0.JOO 
-o.aao 
··O. aOO 
··0.000 
-o.ooo 
··O. 000 
.• a.non 

CAlCUL4Rlt:•••• 

FUEL en 
USEO LMIK 
LSS. LB FUEL 

2.68 •H.05 
o.n 717. S't 
1.6' 11q,q9 
J. IQ 764.7A 
O.Bb •57.2T 

15. t.04 

o. 7i4 O.OIS -o.ooo o.al5 
O. Ill n.oa1 -1').()t')t"I O.OOJ 
0.70• 0.002 -o.noc 0.002 
~.coq 0.003 -o.ooo 0.001 
O.OOR 0.004 -o.ono o.oo•, 
c.oa5 0.021 -o.aoo o.n1 
o. 02• o.ao2 -o.ooo o. 002 
r.. I la 0.001 -o.ooo 0.001 

un CYCLf Fe I SS IONS 

r.ri r.o "' HC Ht NO 
LB/I K PllSSltlN l 8/IK LMIK E•ISSION LB/I K 
HOURS LBS. Lq FUEL HUU~S LBS. LS FUEL 

T6n.21 I. 5JH 'ti.I. 1h Olb. 52 a .17.5 c. ~'1 
IO•T61.31 0.':>24 16. I 1 nss.Tn o.o 12 4.Rb 

11018.04 o.q1b 12.10 111B,~1 o.oq1 51.11 
1A}%.q7 2.810 2•.q2 qzz. OS o.oq2 1. 74 

SlKQ.10 O. 18A "1. 01 bOl .ql, 0.0'40 l. Ol 

6. lqb o. 'J,,l 

a. )QT 0.023 

PAK I I CUL ATES 

-o.oo 
-o.ao 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 

,.ASS fMI MASS EMI 
MJ NOX 

UYl-IR LB/"R 

o.az -o.oo 
a. 0) -o.oa 
o. 01 -o.oo 
O. 04 -o.oo 
o. 11 -o.oo 
O. TS -o.oo 
4. 76 -o.oo 
o.oo -o.oo 
a.01 -o.oo 
0.01 -o.oo 

NO NO 
LOI I• FMISSICN 
HOURS LSS. 

I J. JO 0.0021 
1oq."H 0.0015 

4150.78 o.1qso 
6" .'40 0.0064 
I l. T \ 0.000<> 

0.408b 

0.0262 
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DATU· 6/U/71 

TEST DRG&Nll&TIDNI TELEDYNE-COlfTINENTIL 

ENGllll! SU''LIERt TELEDYNE-COlfTINEllTll. 
·'. 

ENGINE DATA ••• .. ••••••• .. ••••••••••••••••e .. eeeeeeeee11e .. eee1eea.1eee11111111111 .... 11a .. 11111 .. aeee .......... ,, ...... , 
• 

CAL ID JIJllBERt 216 ENGINE TYPE IND "°DEL 1 IC~SZC>-' HUil NUlllERI UffH 

RITED HORSEPOllERI 300. 

ENGINE TOTAL TlllEI -0. HRS 

FUELi IV GAS 100/130 FUEL H/C RITIDI 1.840 

OPERATIONAL DATA ••1111111111111111111111111111111111111111111111111111111111111111111e1111111111111111111e11111111 .. 111 

INlfT AIR TEMPERATURE, OEGUES Fr START -o.oo FINISH -0.00 

ATMOSPHERIC PRESSURE• START 28. 76 FINISH -0.00 

INLET AIR HUMIDITY, GA~ H20/L8 AIRr n.oo 

REUTIVE HUlllDITYI -0.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREfS Ct -o.oo, FLOll UTE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMAER OF TES'5r 10 

COllMENTS: 

COLD START . IJO SEC 
TUI-IDLE LOii 
TAXI- IDLE HIGH 
RUN-UP 
TAKE-OFF 1001 
CLIMB-RICH 
Cl I MA-LEAN 
APPROACH 
TAXl-IOLF 
HOT START 

TEST 
MODF 

q 

10 
II 
IJ 

fES r 
HOUF 

4 
b 
B 
q 

10 
II 
ll 

TEST 
HOOE 

EKHAUST 
GAS 
TEHP 

DEGREES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HA~S FH I 
co 

LB/ IK 
LA FUEL 

442. 29 
607.60 
114.92 
642 ,93 
q5s. 11 
120. 93 
112.11 
9q4,H 
HI, 5q 
62,S• 

co 

TEST POWER 
llOOE SHAFT 

HP 

o.o 
1.10 
4.80 

2J,TO 
2 55, TO 
201.60 

q 204.80 
10 JS.BO 
II 4.00 
13 o.o 

EXHAUST co co 
GAS I ORY I 2 

PRE SS URE PPMV I ORYI 
PSU Pf.RC ENT 

-o.oo 54000.00 -o.oo 
-o.oo 67000.00 -o.oo 
-o.oo 81000.00 -o.oo 
-o.oo 76000.00 -o.oo 
-o.oo qqooo.oo -o.oo 
-o.oo 76000.00 -o.oo 
-o.oo 61500.00 -o.oo 
-o.oo 116000.00 -o.oo 
-o.oo 88000,00 -o.oo 
-o.oo qooo.oo -o.oo 

HASS E~I HASS EMI HASS FHI 
HC N02 C02 

LB/IK LB/IK LB/lK 
LB FUEL LB FUEL LB FUEL 

2H.41 -o.oo -o.oo 
2l6.J2 -o.oo -o.oo 
145. 81 -o.oo -o.oo 
46.02 -o.oo -o.oo 
11.1>1 -o.oo -o.oo 
16,09 -o.oo -o.oo 
12.60 -o.oo -o.oo 
5B,ql -o.oo -o.oo 

21J.44 -o.oo -o.oo 
264.TB -o.oo -o.oo 

co 
2 

llEASUREO 
PERCENT . FUEL 

RITED FLOll 
LB/HR 

0 10. 50 
0 11.30 
I 16.00 
1 J4.50 

85 150.00 
67 111. 00 
68 q2.oo 
II 43.00 

I 13, JO 
0 8,70 

THC NO 
l~ETI IORYI 
PPMV PPMV 

42500.00 qo,oo 
J6500.00 qo,oo 
23000,00 105,00 

1500.00 125.DD 
2600.00 160.00 
2400.00 250.00 
1600.00 2100.00 
qsoo.oo 80.00 

42500,00 108.00 
50000.00 116. 00 

HASS f.HI MASS EHi 
NO NOX 

LB/ lK LB/ IK 
LB FUEL LB FUEL 

1.21 -o.oo 
l. 34 -o.oo 
1.52 -o.oo 
I. 74 -o.on 
2.54 -o.no 
J.Bq -o.oo 

3q.qB -o.oo 
I. IJ -o.oo 
1.60 -o.oo 
1. 32 -o.oo 

THC NO 

AIR FlOll 
LB/HR 

NO 

qo.oo 
I 08 .oo 
148.50 
J06.00 

1534 .50 
1174.50 
1161.00 

2 

387.00 
126.00 
63,00 

I ORYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

C DRY I 
PPHV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi HASS EHi 
co HC 
LB/~R LB/HR 

4.b4 2,bT 
6.87 2.67 

11.44 2.33 
22.IR 1.59 

143.2B 2,65 
B4. 34 1.BB 
h5.5B 1.16 
42. TB 2.53 
10.53 3.64 

0.54 2, JO 

NO 
2 

CALCULATED 
FIA 

0.11667 
0.10463 
0.10714 
0.11215 
o.oq115 
0.09962 
0.07924 
0.11111 
0.10556 
0.13810 

ALDEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
N02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

~ASS E.~I 

C02 
LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 

• 
LBll• HP-HA. LB/U HP-HR LR/lK HP-H't LB/ 11<. HP-HA LR/ lK. HP-HA LB/lK HP-HR 

•••••HOASEPOWt:A-HR AASIS NOT CALCULABLE•••• 
2 4,0)9 -o. 000 I. 571 o.ooq -o.ooo o.ooq 
3 2.3B3 -o.ooo o. 4B6 0.005 -o.ooo 0.005 
4 0.9J6 -o.ooo 0,067 0,003 -o.ooo O.OOJ 
b 0,560 -o.ooo c.010 0.001 -o.ooo 0.001 
B 0.41B -o .ooo 0,009 0.002 -o.ooo 0.002 
q 0.120 -o. 000 0.006 0.01 B -o.ooo O.OIB 

10 1.195 -o.ooo 0.071 0.001 -o.ooo 0.001 
II 2. 6J2 -o.ooo o.9oq 0.005 -o.ooo 0.005 

•••••HOASFPOWER-HR BASIS NOT CALCULABLE•••• 

LIO CYCLE EMI SSIUNS 

TEST T IHE IN MEASURED FUEL co co co HC HC HC NO 
HOOF. ~DOE FUEL FLOW USED LB/ IK LA/lK EMISSION LB/ IK LB/ IK EMISSION lB/IK 

MIN, LB/HR LBS, LB FUEL HOURS LBS, LB FUEL HOURS LBS. LB FUEL 

3 12.00 16.00 ). 20 714,qz l 143B.64 2.2BB 145. Bl 2131.00 0.467 I. 52 
b O.JO 150.00 o. 75 q5s.11 143275.3B 0.111> 11.67 2650. B4 o.on 2.s. 
9 s.oo q1.oo 7,64 112.11 65575. IJ 5,44] 12.60 1159.58 o.oqt. 3q.qB 

10 h.00 43.00 4,30 994. BT 4271q,22 4.ZTB 5B.91 2533.01 0.25J l. IJ 
II 4.0o 13.30 o.Bq Hl.59 10528.16 0.705 2n.44 3636.72 0.244 1.60 

TOTAL FOR CYCLE 16.177 13.430 l.on 

TOTAL FOR CYCLE/LB FUEi. O,BOl 0.064 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EMI HASS EMI 
NO NOX 

LB/HR LB/HR 

0.01 -o.oo 
0.02 -o.oo 
0.02 -o.oo 
D. 06 -o.oo 
0.1B -o.oo 
0.46 -o.oo 
J.bB -o.oo 
o.os -o.oo 
0.02 -o.oo 
0.01 -o.oo 

NO NO 
LB/IK EMISSION 
HOURS LBS. 

24.36 0.0049 
380. 34 0.0019 

31>11.q3 0.3053 
48.46 o.004B 
21.22 0.0014 

o. 31 BJ 

0.0190 

11-20 



0-200-A SUMMARY - CLIMB LEAN MODE 

SAMPLE NUMBER • 5. 

TEST MEASURED 
MDDt FUEL FLOW 

q 

lO 

II 

LB/HR 

MEAN: '1.00 
sro oEv: 1.0b 

HEAN: ~2.16 

srn nEv: o.•2 

MEAN: 
srn DEv: 

MEAN: 
sro DEV: 

MEAN: 
S rn DEV: 

51.00 
o.o 

21.'10 
0.55 

'1.1B 
2.06 

TOfAL FOR CVCLE MEAN: 
STO DEV: 

TOTAL FOP CVCLEILB FUEL 

FUEL 
useo 
LBS. 

I .SD 
0.21 

0.26 
o.oo 

4.23 
0.01 

2.1 q 
0.05 

0.66 
o. 14 

<J. I 19 
n.151ii 

co 
LB/ IK 

LB FUEL 

BBB.4'1 
34.94 

BB4.69 
9.10 

co 
LB/IK 
HOURS 

64 7B. 41 
1136. 31 

46350.61 
20b3.94 

4511'1.H 
45'1.2'1 

10342.84 
246.91 

5'11'1.19 
15'13. 71 

flllEAN: 
STD nEv: 

CD 
EMISSION 

LBS. 

1.296 
0.267 

0.232 
0.010 

1.H5 
0.018 

1.034 
0.025 

0. 397 
0.101 

6.703 
O.H'1 

0.111 
0.019 

HC 
L8/ IK 

LB FUEL 

39.0Z 
IS. le 

13. 81 
5.bB 

10. 33 
).08 

22.11 
lb.23 

HC 
LB/IK 
HOURS 

356.26 
149.0B 

12~.60 
291.64 

HC 
EMISSION 

LBS. 

o. 0111 
o. 0298 

o. 003b 
o. 0015 

119.)) 0.0591 
75.90 O.OObl 

Z21.46 0.0221 
12.49 o.oorz 

215.52 0.0144 
ITb.52 O.OllB 

0.112 
0.04) 

0-470-R SUMMARY - CLIMB LEAN MODE 

SAMPLE NUMRER • ). 

IESI MEASURED 
"11JOF. FUEL FLOW 

10 

ll 

L6/H~ 

MFAN: lS.47 
STD DEV: 1.n 

"'EAN: lJl.1)0 
srn nev: 1.r. 

M(AN: 
srn OEV: 

ME AN: 
sro OEv: 

"4FAN: 
Siil D~V: 

8h.50 
0.04 

lb.DO 
5.1'1 

15.•0 
3.6h 

FUEL 
useu 
LBS. 

l.09 
0.14 

0.65 
0.01 

1. IR 
0.01 

l.bO 
o.~1 

1.01 
0.25 

IOfAL FOR CVCU «ot(AN: I c;. SOC 
srn ni:;v: 1.oq3 

TOfAL FOH CYCLE/LR FUEL 

r.o 
L~/ IK 

LR FUEL 

co 
LR/ IK 
HOURS 

1153,09 1510<7.81 •.n 1555.81 

593. 88 
H. 57 

h41.22 
10.2~ 

5h7.40 
5b.58 

51370.54 
742 .B 

8Rb9.h3 
2830.TO 

lllF,AN: 

sro oev: 

co 
EMISSION 

L RS. 

z. 3qq 
0.811 

0.755 
o.oos 

4.264 
O.Obl 

Z.28b 
0.135 

I0.29B 
I. ll 4 

O.bbl 
0.021 

HC 
L B/IK 

LB FUEL 

278.11 
141. 80 

21. 34 
I. J9 

l"·"'j 
1.05 

102.oz 
l4Z .11 

HC 
LR/ lfl. 
HOURS 

J6B9.0l 
14B4.6b 

2191 .b2 
220.11 

H( 

EMISSION 
LBS. 

o. 731B 
0.49b'1 

o. 0140 
o. 0011 

O.Ob59 
o. 0086 

514.24 0.0514 
89.09 O.OOA'1 

l45lt .. l"i 0.7114 
2b21. 10 o. l 758 

1.101 
0.675 

0.069 
o.n•o 

10-520-P SUMMARY - CLIMB LEAN MODE 

MODEL SU)il;~A-tY SA~PLE NU~REP • 5. 

resr MF.ASUREO 
HOOE FUfl ~LOW 

10 

II 

l.B/ttA. 

MEA'.\1: l"J.80 
srn oev: 1.9h 

MEAN: lt.q.zo 
sr~ nev: 4.15 

MEAN: q7 .00 
srn nev: o.13 

~FllN: 

srn oev: 

Hf AN: 
sm oEv: 

41. 30 
~.N 

I). 5~ 

o. re 

FUEL 
USFO 
LRS. 

1. lb 
'J. 19 

o. 1~ 
0.02 

, .b4 
0.01 

•• 11 
0.51 

O. 'I 
0 .05 

IOTAL FOR CVCLE "!.EAN: lb.'i!ll 
srn ofv: o.•12 

TOlAL FnA CYCLF./LB FUEL 

co co 
LR/lK LR/IK 

l.6 FUE.l HOU~ S 

SH.is en•·"" 
118.BI l7B5.97 

009.26 1?1043.94 
llb .. 1b l9917.)4 

226.45 20"11.76 
212.0l 25027.lO 

889.'11 
153. 44 

502.0J 
162. bb 

11ld9.69 
IObS0.04 

b78B.50 
2095.45 

~EAN: 

STO OEV: 

co 
FMISSION 

LBS. 

0.605 
0.100 

l.1ZQ 
2.011 

l. J.19 
I. 065 

~ .455 
0.140 

A .276 
3.015 

0.497 
0.1 n 

~c 

L ~/I< 
lf\ F\.U:.l. 

I 18. ~4 
I 03. lO 

lb.24 
1. llJ 

11. 51 
l.4t 

15.10 
25. 55 

114 .OJ 
120.25 

HC HC 
LRllK E~lSSlllN 
~cu~s l BS. 

}"14fl.ll 1l.4bqh 
ld8T.lb O.HJS 

~42b.10 0.0121 
754.14 0.0011 

l05d.o9 0.08JQ 
l]l.85 0.0109 

Q.1511 
O. II 99 

O. lblR 
o. 11 39 

0.8~] 

0. Sll 

0.052 
0.079 

NO 
LB/IK 

LB FUEL 

0. 76 
0.25 

2.94 
0.59 

1. 27 
0.11 

o. 80 
0.16 

0.54 
0.28 

NO 
LR/lK 

LR FUEL 

1.1 J 
0.46 

I. II 
o. 29 

b. 18 
a .8 r 

2.M 
I. 15 

I. II 
O.ll 

NI 
LO/IK 

lR fUEl 

'. 41 
o. 50 

l.Zd 
0.40 

I.I~ 
O. JI 

NO 
LB/IK 
HOURS 

151.24 
30.16 

166.14 
16 .14 

11. 51 
1.•8 

4.R1 
1.18 

NO 
l A/ lll. 
HOURS 

IH.Ol 
•• l 7 

11. Jilt 

e ·"" 

2'.11 
lo.z l 

i;JI). I q 
148.«90 

51. 21 
II .04 

NO 
EMISSION 

L RS. 

o.oo 13 
0.0001 

0.0008 
0.0002 

0.0138 
0.0010 

c. 0018 
0.0001 

0.0001 
0.0001 

0.0180 
o. 0032 

0.0020 
0.0004 

NO 
~•ISSION 

LBS. 

0.0016 
O.OOIR 

0.0001 
o.oooz 

0.0102 
0.0082 

0.0012 
0.0006 

O. Ob44 
o.c120 

o. 0041 
0.0005 

NC 
(MISSION 

Lfl.5 .. 

o. nC4 7 
o. 0020 

O. OOH 
O. OOC7 

O. l1b2 
0. 0519 

n.0051 
0.0011 

c. 0011 
0.0001 

O. JR99 
O.OH9 

0.0231 
0.0041 

II-21 



DAU•· 6/ll/ll 

TEST 1111G&Nll&Tlllll1 TELEll'fNE-tDNTINENT&L 

ENGINE SUPPLlEll TELEDTNE-tDNTINENT&L 

ENGINE OAT& eee ... aae•aa .. aeaaaaeaeaaaaaaaa ... eaaaaaaaeaaa .. aaeaMaaaa .. a ..... a .. aeaeaaaaaaaaaaaaaaaa .. aa ..... aa ... a•Ma 

·' CAL ID NUMBER• 102 EN;INE TYPE &ND llDDELI 0-200-& Hll&L NlllHll HJ49ll 

UTED HDRSEPOllE11 100. 

ENGINE TOTAL TIME• -o. HRS 

FUELi AV GAS 80/87 FUEL H/t R&TID1 1.840 

OPERATIONAL DATA ••••••a .. aeeaaaaeaaaeaeaaaaa•e•••aaaaaaea•aeaeaaeaaaa .. aeaeaeaeaaaaeaaaaaaaaaaaaaa•aaaaaaaaaaeaaaaaaaaa 

INLET AIR TEMPERATuaE, DEGREES fl START -0.00 FINISH -0.00 

ATMOSPHERIC PRESSURE• START 28.92 FINISH -0.00 

INLET AIR HUMIDITY, GAN H20/LB AIRI 79.00 

REL&TI VE HUMIDITY• -0.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES Cl -0.00, FLOW RATE, LITERS/MINI -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC• -o.oo 

NUMBER OF TESTS• 10 

COMMENTS I 

TEST POWER 
MODE SHAFT 

HP 

COLD ST ART . IJO SFC o.o 
TU I- IDLE LOW 2.10 
TUI-IDLE HIGH 1.00 
RUN-UP 4 20.10 
TAKE-OFF 1001 b 89.bO 
CLIMB-RICH B 8B. 30 
CL IHS-LE&N 9 87.50 
APPROACH 10 28.00 
TUI-IDLE II 9.30 
HOT START 13 o.o 

TEST EXHAUST EXHAUST ca ca 
MODE GAS GAS I DRYI 2 

TEMP PRESSURF PPMV IORYI 
DEGRFES F PSIA PERCENT 

I -o.oo -o.oo 54000.00 -o.oo 
2 -o.oo -o.oo 54000.00 -o.oo 
3 -o.oo -o.oo 64000.00 -o.oo 

• -o.oo -o.oo 18000.00 -o.oo 
b -o.oo -o.oo 95000.00 -o.oo 
8 -o.oo -o.oo 95000.00 -o.oo 
9 -o.oo -o.oo 95000.00 -o.oo 

10 -o.oo -o.oo 53000.00 -o.oo 
II -o.oo -o.oo 69000.00 -o.oo 
13 -o.oo -o.oo 54000.00 -o.oo 

TEST HASS EH I HASS EHi HASS EHi HASS EH I 
HOOE co Ht N02 coz 

LB/IK LR/IK LB/IK LB/IK 
LB FUEL LB FUEL LB FUEL LB FUEL 

3'9.86 -o.oo -o.oo -o.oo 
UB.12 -o.oo -o.oo -o.oo 
681.86 -o.oo -o.oo -o.oo 

• 790.68 -o.oo -o.oo -o.oo 
6 951. 53 -o.oo -o.oo -o.oo 
R 991.29 -o.oo -o.oo -o.oo 
9 991. 29 -o.oo -o.oo -o.oo 

10 45•. 98 -o.oo -o.oo -o.oo 
II •lb. 32 -o.oo -o.oo -o.oo 
IJ 224. 81 -o.oo -o.oo -o.oo 

TEST cu ca 
HOOE 2 

NU SURED 
PERCENT . FUEL 

RATED FLOW 
LB/HR 

0 4.00 
2 5. 30 
b 6.30 

20 15.00 
B9 52.00 
88 50.00 
81 50.00 
27 23.00 

9 10.00 
0 4.00 

THC NO 
IWETI 1 llRYI 
PPMV PPMV 

-o.oo 25.00 
-o.oo 10.00 
-o.oo 10.00 
-o.oo 20.00 
-o.oo 60.00 
-o.oo 55.00 
-o.oo 55.00 
-o.oo 25.00 
-o.oo 25.00 
-o.oo 40.00 

HASS FHI HASS EHi 
NO NOX 

LB/ IK LB/ IK 
LB FUEL LB FUEL 

0.21 -o.oo 
0.13 -o.oo 
0.11 -o.oo 
O.H -o.oo 
0.99 -o.oo 
0.94 -o.oo 
0.94 -o.oo 
0.35 -o.oo 
o.H -o.oo 
0.21 -o.oo 

THC NO 

&IH FLOW 
LB/HR 

21.00 
45.00 
12.00 

162.00 
5,8.00 
558.00 
558.00 
201.00 

NO 
2 

I ORYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

63.00 
18.00 

NO 
x 

I DRYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi HASS EHi 
co HC 

LB/HR LB/HR 

1.40 -o.oo 
2 .J3 -o.oo 
4.30 -o.oo 

11.e• -o.oo 
49.19 -o.oo 
49.56 -o.oo 
49.56 -o.oo 
10.46 -o.oo 

olt. lb -o.oo 
0.90 -o.oo 

NO 
2 

CALCULA TEO 
F/A 

0.14815 
0.11178 
O.OB7'0 
0.09259 
0.09319 
0.08961 
0.08961 
0.11111 
0.15B13 
0.22222 

&LDEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
N02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS E.• I 
caz 

LBIHR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

LR/I~ HP-HA LBllK HP-HM LB/IK HP-HR LBllK HP-HR LBllK HP-HR LB/ IK HP-HR 

•••••HOASEPOWEA.-HR BASIS NOT CAL CUL ABLE•••• 
2 I. I n1 -o.ooo -o.ooo o.ooo -o.ooo o.ooo 
3 0.6H -o.ooo -o.ooo o.ooo -o.ooo o.ooo 
4 o.590 -o.aoo -o.ooo o.ooo -o.ooo o.ooo 
6 O.SS6 -o.ooo -o.ooo 0.001 -o.ooo 0.001 
8 o.561 -o.ooo -o.ooo 0.001 -o.ooo 0.001 
9 0.566 -o.ooo -o.ooo 0.001 -o.ooo 0.001 

10 0.314 -o. 000 -o.ooo o.ooo -o.ooo o.ooo 
II 0.448 -o.ooo -o.ooo o.ooo -o.ooo o.ooo 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE•••• 

LIO CYCLE EMISSIONS 

TEST rlMF IN MEASURED FUEL co co co Ht HC Ht NO 
HOOE ~DOE FUEL FLOW USED LBI I K LBllK EMISSION L Bl IK LBllK EH I SS ION LBllK 

~IN. LBIHR LRS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL 

12.00 b.30 I .lb 681. 86 4295.69 0.859 -o.oo -o.oo -o.ooo 0.11 
b O.JO 52 .oo o. lb 957.5) 49791.52 0.249 -o.oo -o.oo -o.ooo o.qq 
8 5.00 50.00 4.l'i 991.29 495M.45 •• 114 -o.oo -o.oo -o.ooo 0.94 

10 6.00 23.00 2. JO 454.98 104b4.45 1.046 -o.oo -o.oo -o.ooo 0.35 
II 4.00 10.00 0.61 4lb.J2 4161.23 0.279 -o.oo -o.oo -o.ooo 0.25 

TOTAL FOR CYCLE 8.640 6. 54 7 -o.ooo 

TOTAL FOR CYCLEIL~ FUEL 0.758 -o.ooo 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi MASS EHi 
NO NOX 

LBIHR LB/HR 

o.oo -o.oo 
o.oo -o.oo 
o.oo -o.oo 
o.oo -o.oo 
0.05 -o.oo 
0.05 -o.oo 
0.05 -o.oo 
0.01 -o.oo 
o.oo -o.oo 
o.oo -o.oo 

NO NO 
LBllK EHi SSION 
HOURS LBS. 

1.10 0.0002 
51.1>5 0.0003 
41.ll 0.0039 

B.11 o.oooB 
2.48 0.0002 

0.0054 

0.0006 

11-22 



OUE1 l>/21/ll 

TEST OAGANIUTIOIU TELEOTNE-CONTlllEllTAL 

ENGINE SUPPLIEA1 TELEDYNE-CONTINENTAL 

ENGINE OATA ••••••••••••••••••"1111111111111111t111111111111111111e11e11e11111111111111111111111111111111e11111111111111 

CAL ID NUNBEA: zo~ ENGINE TYPE AND NODELI 0-200-A SEA UL NUN8EA1 

RATED HOASEPOllEAI 100. 

ENGINE TOTAL TIME: -O, HAS 

FUEL: AV GAS 80/87 FUEL H/C RATIO: 

OPERATIONAL OAJA 111111111111111111111111111111111111111111111111111111111111111111111111111111111111119111111111111111111 

INLET AIR TEMPERATURE, DEGREES F: START -0.00 FINISH -0.00 

AT,OSPHEAIC PRFSSURE: START 28.91 FINISH -0.00 

INLET AIR HU•IDITY, GAN HZD/LB AIR: 1>5.00 

AELATI VF HUHI DUY: -0.00 PERCENT 

SAMPLE LINE: TE•PERATURE, CEGREES C: -o.oo, FLOW RATE, LITERS/NIN: -o.oo 

SAMPLE LINE TRANSPORT Tl1"E, SEC: -o.oo 

NUHBER OF TESTS: ID 

CUHHENT~: 

COLD STAR! . 110 SEC 
TAXI-IDLE LCW 
IHI-IDLE HIGH 
RIJN-UP 
TAKE-OFF I OOl 
CLIHR-RICH 
CLIMO-LEAN 
APPROACH 
TAX 1- IOL( 
HO! STAR! 

TFS T 
MOO[ 

• 
6 
8 
q 

10 
11 
11 

TEST 
"'nOE 

'I 
1n 
II 
1·1 

If SI 
MOOE 

[ XHAUS T 
GAS 
TF~P 

OEGR(ES > 

-o.oo 
-o.no 
-o.oo 
-o.oo 
-a.no 
-a.no 
-a.no 
-o.oo 
-o.oo 
-o. 00 

••~S EHi 
en 

LB/ IK 
l~ fUFL 

bl2 .Qlj 

5Q5. lb 
455. OA 
64.W 

b4q. q7 
b4CJ.•n 
5,l. 42 
14 7 .t,,Q 

406. 10 
4R1. 23 

en 

TEST POWER 
•ooi: SHAFT 

Fx~AUST 

GAS 
PRFSSURE 

PSI A 

-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

H•SS EMI 
HC 

LR/IK 
LR FUEL 

-o.oo 
-o. 00 
-o.oo 
-o.oo 
-0.00 
-o.oo 
-u.oo 
-o.oo 
-o.oo 
-o.oo 

I 
2 
3 
4 
6 
8 
Q 

10 
II 
ll 

HP 

o.o 
z.oo 
o.sn 

1q.60 
q1 .10 
Ql.10 
QO.lO 
28.80 

1.00 
o.o 

co co 
I ORY I 2 
PPHV IORYI 

PF RC ENT 

l\2500.01") 
74000.00 
!•JSno.ao 

b000.00 
M000.00 
04000,00 
~;4000.00 

H5000.00 
4Q500.00 
"/H000.00 

r<ASS EHi 
N'tZ 

l R/IK 
LB FUEL 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-~.oo 

-o.oo 
-o.oo 
-o.oo 

co 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-n.no 
-o.oo 
-o.oo 

HASS EHi 
C02 

LB/IK 
LS FUH 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

Pf RC ENI 

v 

RATED 

0 
I 
0 

IQ 
QI 
QI 
QO 
28 

• 
0 

THC 
1 •ETI 
PP•V 

-o.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS f.,..I 
NO 

LB/IK 
LR FUEL 

THC 

0.11 
0.1) 
0.35 
1.31 
I. 50 
1.so 
z.21 
o.ZQ 
o.•g 
0.41 

MEASURED 
FUEL 
FLOW 
LB/HR 

3.50 
•• 30 
7.•0 

13.20 
53.00 
53.00 
51.00 
21.00 
().50 
3. 50 

NO 
I ORYI 
PPHY 

25.00 
10.00 
Z5.00 

130.00 
Q0.00 
Q0.00 

no.on 
10.00 
30.CO 
40.00 

MASS EM I 
NOX 

LBllK 
L6 FUEL 

-n.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 

AIR FLOW 
LB/HR 

21.00 
]b.00 
b7 .50 

15].00 
571. 50 
5 71. 50 
5b7.00 
zoz,50 

ND 
2 

I DRYI 
PPl'lV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

b7.50 
22.50 

NO 
x 

I DRY I 
PP .. V 

-o.oo 
-o.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

JlllASS E!'l I 
co 

LR/HR 

HASS f"'I 
HC 

LB/HR 

l .15 
2.56 
l.4b 
0.80 

)4.45 
)4.4., 
16.73 
lb.45 
3. lb 
t .6Q 

-o.oo 
-o.ou 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.or:i 
-a.nu 
-o.oo 
-o.oo 

NO 

CALCULATFll 
F/A 

0.12Q63 
0.11'1 .. 
o.112sq 
0.08627 
O.OQ21' 
O.OQ274 
0.08QQ5 
O.ICBbl+ 
o.oqb10 
0.15556 

ALDEHY0£S 

-o.oo 
-0. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 

MASS EHi 
N02 

LB/HP 

-o.oo 
-a.on 
-a.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.on 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MIASS E'11 
cn2 

LR/HR 

-n.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

' LHllK HP-HR 
2 

lfiflK HP-HH LA/IK HP-HR LR/IK HP-HR 
2 

LRllK HP-H~ LR/I K ~P-H~ 

•••••HOHSEPOW~R-HR OASIS NOi 
2 1.2"0 

" .. 
10 
ll 

o.soq 
0.044 
a. 1 rn 
O.HB 
O.JIR 
n. > 11 
0.451 

(l1lCULABlF•••• 
-o.ooo 
-o.ooo 
-o.ooo 
-0 .vOO 
-o.ooo 
-o .ooo 
-o.ooo 
-o.ooo 

•••••HOASEPO~ER-H~ KASIS NOJ CtLCULAKLE•••• 

T[Sf 
t4Uot· 

d 

I~ 

II 

TIM( IN 
'-'llOE 
11IN. 

17..00 
0.)0 
5. 00 
6.no 
4.00 

lUfAL FOR CYCLJ: 

MFASUHF.0 
FUEL FLOW 

LR/HA. 

1.60 
•n.oo 
53.00 
21..00 

6.50 

rorAL FU~ CYCLE/LH FlJEL 

FUEL 
USFO 
L%. 

I. >2 
n.l.o 
4.•o 
2.20 
0.44 

ca 
LB/IK 

LB FUEL 

4)5.08 
h4'1.q1 
b4Q .. q7 
1'1.60 
41Jb. l0 

-o.ooo 
-o.ooo 
-o. 000 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o. 000 

o.ooo 
o.ooo 
0.002 
0.001 
0.001 
0.001 
o.ooo 
o.ooo 

LTO CYCLE EMISSIONS 

co 
LR/IK 
HOURS 

3458. 64 
;\4448.51 
341t48.51 
16441.10 

115'1.bB 

co 
F.MISSlllN 

LBS. 

O.bQ2 
o. 112 
2.ai;q 
l .h4'i 
0 .212 

o.•n 

HC 
LH/IK 

LB fUFL 

-a.co 
-o.no 
-o.oo 
-o.oo 
-o.oo 

-o.ooo 
-o.ooo 
-o.ooo 
-0.0•)(\ 
-0 .ooo 
-o.ooo 
-0.MO 
-o.ooo 

1tC 
L9/l K 
HOUM.S 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.co 

HC 
F~l5Sllrn 

LHS. 

-o.ooo 
-o.noo 
-o.ooo 
-o.ooo 
-o.ono 

-o.ooo 

-o.noo 

o.ooo 
o.ooo 
0.002 
O.OCI 
0.001 
0.001 
o.ooo 
o.ooo 

NO 
L H/IK 

LB FUEL 

0.)5 
l. SJ 
1.50 
o. 2'I 
0.48 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-a.no 
-n.oo 
-o.oo 
-a.co 

MASS fliU 
NOl 

LR/HR 

o.oc 
o.oo 
o.oo 
O. OJ 
O.OA 
o. o~ 
o. l l 
o.nl 
o.oo 
o.oo 

NO 
L~/ IK 
HllUA.S 

2.05 
7q, 51 
Jq. c; 1 
b. ]b 

1.1s 

-o.oo 
-o.no 
-o.oo 
-a.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
EMISSlUN 

LBS. 

0.0005 
o.ooo• 
0.00b6 
U.OOOb 
c.0002 

o. 0084 

0.0010 

II-23 



DATE•· 6/Ulll 

TEST ORGANIZATIONI TELEDYNE-CONTINENTAL 

ENGINE SU,,LIERI TELEDYNE-COllflNEllTAL 

ENGINE DATA •••• .. ••••,•••••••••••••••••••••••••••eeeeeee .. eeeeee••••••••••eeeeeeee .. eee .. •eeeeee ............ ,,.,, ..... . 
CAL ID NUll8ER1 ZI 7 

ENGINE TOTAL TlllEI 

FUEL 1 AV GAS 80187 

ENGINE TYPE AND llODELI 0-470-R 

RATED HORSEPOllERI 230, 

-o. HRS 

FUEL Hit RATI01 1. 840 

SERIAL NUllH .. ZIUOS 

OPERATIONAL OITA •••••••ni•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEllPERATURE, DEGREES F: START -0,00 PINISH -0.00 

ATllOSPHERIC PRESSURE: START 2Q,05 FINISH -0,00 

INLET AIR HUlllOITY, GAN H20/LB AIRI 

RELATIVE HUNIDITY: 

84,00 

-0,00 PERCENT 

SAllPLE LINEI TENPERATURE, CEGREES t: -0.00, FLOll RATE, LITERS/lllNI -o.oo 

SAllPLE LINE TRANSPORT TlllE, SEC• -o.oo 

NU118ER OF TESTS• 10 

CONllENTS: 

TEST POWER 
NODE SHAFT 

HP 

COLD START . 110 SEC I o.o 
TUI-IDLE LOii 1 2.00 
TAXI-IDLE HIGH l 4,60 
RUN-UP 4 23.90 
TUE-OFF lOOt 6 n1.10 
CL I NA-RICH 8 152.10 
Cll "B-LEAN 9 153, BO 
APPROACH 10 39.00 
TAii-iDLE II 4.10 
HOT START ll o.o 

TEST El HA UST EXHAUST co co 
MODE GAS GAS IDRYI 2 

TENP PAE SSURE PPMV IDRY) 
DEGREES F PSIA PERCENT 

I -o.oo -o.oo 64000.00 -o.oo 
2 -o.oo -o.oo 69000.00 -o.oo 
l -o.oo -o.oo 91500.00 -O.DO 
• -o.oo -o.oo 9eooo.oo -o.oo 
6 -o.oo -o.oo 120000.00 -o.oo 
B -o.oo -o.oo H000.00 -o.oo 
q -o.oo -o.oo 51000.00 -o.oo 

10 -o.oo -o.oo 61500.00 -o.oo 
II -o.oo -o.oo 81000.00 -o.oo 
ll -o.oo -o.oo ••000.00 -o.oo 

NEASUREO 
PERCENT . FUEL 

RATED FLOW 
LSI.HR 

0 15· 50 
0 IB.oa 
I 19.lO 

10 32.Do 
83 133.00 
66 BB.oo 
66 B6.50 
16 )4.00 

I 11.90 
0 14. 50 

THC NO 
IWETI I DRYI 
PPNV PPNV 

v 

SD000.00 110.00 
soooo.oo 125.00 
415DO.OO 100.DO 

4500.0D 90.00 
3400.00 92.00 
1200.00 150.00 
1000.00 415.00 
2500.00 120.00 

50000.00 IU.00 
50000.00 160.00 

UR FLOll 
LB/HR 

NO 

94.50 
126.00 
162.00 
291.00 

IH5,50 
1044,00 
1066.50 
lll. 50 
1]9.50 
e1.oo 

2 
ICRYJ 
PPMV 

-o.oo 

NO 
x 

IDAYI 
PPMV 

-o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-0.0D -o.oo 
-o.oo -o.oo 
-c.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

res r MASS EM 1 MASS EMI MASS EMI MASS EMI MASS EMI MASS tMI MASS EMI MASS EHi 
HOOE co HC '102 C02 NO NOX co HC 

LB/ IK L Bl IK L8/ IK LB/IK LBllK LB/IK LB/HR LB/HR 
LB FUEL LB FUEL LB FUEL L 9 FUEL LB FUH LB FUEL 

l 112. 6b 2H.52 -o.oo -o.oo 1.05 -o.oo 5.18 ).62 
2 46], 11 258.ll -o.oo -o.oo 1. 18 -o.oo a. l4 4.65 
l 161.35 215.93 -o.oo -o.oo 1.2'1 -o.oo 15.ll 5.'94t 

• 11h. 52 2 e.51 -o.oo -o.oo 1. 10 -o.oo 24.85 0.9 I 
6 11•5.'ll 22.93 -o.oo -o.oo 1.4• -o.oo 152. 41 l.05 
B 626. 54 9.06 -o.oo -o.oo bol2 -o.oo 55.1• o.eo 
9 602 .12 1.15 -o.oo -o.oo 1.14 -o.oo 52.08 o.•1 

10 bll.14 11. 81 -o.oo -o.oo 2 .01 -o.oo 21.4'1 0.61 
ll 620. Ob 219.14 -~.oo -o.oo 1.41 -o.oo 11.10 5 .oc 
11 57 5. 01 219.0'I -o.oo -o.oo 1.19 -o.oo 1.61 l.18 

TES I co co THC NO NO 
MOOE 2 2 

CALCULATED 
FIA 

0.16402 
0.14286 
0.12160 
0.10714 
0.09885 
0.08429 
o.oe111 
0.09101 
0.12812 
0 .17901 

ALOEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS ENI 
N02 

LB/HA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SNOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
C02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

LBllK HP-HR LBllK HP-HR LBllK HP-HR LBll K HP-HA LB/ IK HP-HR LB/ lK HP-... R 

oooooHORSFPOWER-HR BASIS NOT CALCULABLE• .. • 
2 •.110 -o. 000 2. 125 0.012 -o.ooo 0.012 
l ]. 286 -o.ooo 1. 182 O.OOb -o.ooo 0.006 

• l.040 -o.ooo O.OJB 0.002 -o.ooo 0.002 
b O. 19R -o.ooo 0.016 0.001 -o.ooo 0.001 
B 0.]61 -o.ooo 0.005 0.004 -o.ooo o.oo• 
9 o.H9 -o.ooo 0.004 0.004 -o.ooo Q.004 

10 0.551 -o.ooo Q.016 0.002 -o.ooo 0.002 
II 2.581 -o.ooo 1.163 O,OOb -o.ooo 0.006 

•••••HORSEPOWER-HM A4SIS NOT CALCULABLE•••• 

L TO CYCLE EMISSIONS 

TE S1 I IME IN MEASURED FUEL co co co HC HC HC NO 
MOOE MOOE FUEL FLOill USEO LBllK LB/ IK EMISSION LB/IK LB/ IK EMISSION LB/ IK 

MIN. LB/HR LBS, LB FUEL HOURS LBS, LB FUEL HOURS LBS. LB FUEL 

12.00 19. lO ]. 94 161.35 15116.15 1.021 215.9) 5 .. 3'5. 76 1,081 1.20 

• o.Jo IH.00 0.6b llH,91 152405,BB 0.162 22.91 10••.29 0.015 1.44 
B 5.00 RR,00 1. 30 626.54 55135.82 4.516 9,06 1Qb.8q 0.066 b, )2 

ID b.00 )4.00 1 .. 40 blZ.14 214Q2.BQI Z. l4Q l 7. 87 b01.b9 0.061 2.01 
II •• oo 1 l .'10 1.20 620.06 110'19.14 0.144 21•. 34 5000.ll O.H5 1.41 

TOTAL FOR CYCLE 16.508 11.255 1.564 

TOT AL FOq CYCL FIL B FUEL 0.682 0.095 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi MASS EMI 
NO NOX 

LB/HR LB/HR 

0.02 -o.oo 
0.02 -o.oo 
0.01 -o.oo 
o.o• -o.oo 
o.19 -o.oo 
o.56 -o.oo 
0.61 -o.oo 
0.01 -o.oo 
0.03 -o.oo 
0.02 -o.oo 

NO NO 
LB/ IK [MISSION 
HOURS LBS, 

25.41 0.0051 
191.92 0.0010 
556.C9 0.0462 

bB .ea 0.0069 
25.26 0.0011 

0.0608 

O.OOJT 

11-24 



DATE! 6/Zlllt 

TEST ORGAN I UTIOlll TELED'fNE-COllT I NEiil Al 

ENGINE SUPPLIER• lELEDYNE-COllllNENlAL 

ENGINE DATA •••••••••••••••••••o•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••• 

CAL ID NUKBER: 218 ENGINE lYPE AND HODEL 1 0-470-R SERIAL NUK8ERI ZllJOZA 

RATF.D HORSEPOWER• 230. 

ENGINE TOTAL TIKE: -0. HRS 

FUEL: AV GAS 80/87 FUEL H/C RATIO: 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEKPERATURE, DEGREES F: START -0.00 FINISH -0.00 

ATKOSPHERIC PRESSURE: START 28.53 FINISH -0.00 

INLET AIR HUMIDITY, GRN H20/LS AIR: 109.00 

RELATIVE HUMIDITY: -0. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES C: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SA~PlE LI NE TRANSPORT TIME, SEC: -o.oo 

NUHRER OF TESTS: 10 

COMMENTS: 

COLO ST ART + 110 SEC 
TAXI- IDl~ LOW 
TAKI-IDLE HIGH 
RUN-I JP 
IAKF-OFf I OOt 
CLIMB-RICH 
Cll~R-LEAN 
APPROACH 
TAXI-IDLE 
HOT Sf ART 

TFS T 
MOOE 

. 
b 
8 
q 

10 
II 
I J 

f XHAUS I 
r;AS 
TEMP 

OEGREF S F 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 

H'ST HASS fHI 
•UOE en 

LBI IK 
LO FUEL 

468.01 
571. 10 
qq1. 86 
qso.qe 

l lb'4. 52 
Mt.AO 
5Q4. 51 

10 r;75 ,.q4 
II 514.55 
II 175.37 

IES 1 CO 
MOOE 

TEST POWER 
MODE SHAFT 

HP 

I o.o 
2 I. 50 
] 4.20 
4 23.10 
6 158. 70 
8 I 55. 30 
9 156.80 

10 52.60 
II 4.00 
13 o.o 

fXHAUST co ca 
GAS I ORV I 2 

PRESSURE PP~V I ORYI 
PSIA Pl RC ENT 

-o.oo 76500.00 -o.oo 
-o.oo 78000.00 -o.oo 
-o.oo q7500.oo -o.oo 
-o.oo llOOOO. 00 -o.oo 
-o.oo 122000.00 -o.oo 
-o.oo bl500.00 -o.oo 
-o.oo S4000.00 -o.oo 
-o.oo ~1000.00 -o.oo 
-o.oo "14000. 00 -o.oo 
-o.oo ~;qooo. oo -o.oo 

M~S Elll 11ASS Elll MASS EMI 
HC N02 C02 

L B/IK l 8/1 K lR/IK 
LP FUEL lq FUEL LB FUFL 

247.7• -o.oo -o.oo 
l 5 a. 4 8 -o.oo -o.oo 
'.l4 l.ql -o.oo -o.oo 
JI. l• -o.oo -o.oo 
20.12 -o. 00 -o.oo 
10.91 -o.oo -o.oo 
q. 01 -0.00 -o.oo 

12.02 -o.oo -o.oo 
288.77 -o.oo -o.oo 
249.57 -o.oo -o.oo 

cc 
l 

MEASURED 
PERCENT FUEL 

RATED FLOW 
lBIHR 

0 15.40 
0 16.70 
I 14.00 

10 n.oo 
68 130.00 
67 90.00 
68 86.50 
22 42.00 

I 11.10 
0 15. 50 

THC NO 
I WETI IDRVI 
PPMV PPHV 

v 

50000.00 120.00 
50000.00 110.00 
48000.00 89.00 
5000.00 50.00 
1000.00 62.00 
1500.00 265.00 
1300.00 360.00 
1600.00 260.00 

5COOO. 00 90.00 
50000. 00 122.00 

MASS EMI MASS EM l 
NO NOX 

L R/IK lRI IK 
LP FUEL LB FUEL 

1. 21 -o.oo 
l .21 -o.oo 
1. 49 -o.oo 
o. 71 -o.oo 
o.•1 -o.oo 
4.54 -o.oo 
b.51 -0.0Q 
4. 64 -o.oo 
1.15 -o.oo 
I .27 -o.oo 

rHr. NU 

AIR FLO!iil 
LB/HR 

NO 

99.00 
111.00 
153 .oo 
301. 50 

1323.00 
1012 .so 
1035.00 
495.00 

2 

139.50 
103. 50 

IDRYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

I ORY I 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.oc 
-o.oo 

MASS E'-11 MASS E•I 
co HC 

lBIH• l B/t4M 

7. 21 3. 7lt 
8. 10 4 .37 

13. 89 4.79 
l 1. }R 1.03 

151.19 2.C4 
57. 76 0.98 
51. 43 o. 85 
24.1 • o. 50 

9. 82 4.94 
5. R7 J. 87 

NO 
7 

CALCULATED 
FIA 

0.15556 
O.U274 
0.09150 
0.109•5 
0.09826 
o.08889 
0.08H7 
0.08485 
0.12259 
0.1497b 

ALDEHVDES 

-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 

MASS ~-l 
NOZ 

lKIHR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

S.•DKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.oo 
-o.oo 
-a.oo 
-o.oo 
-o.oo 

MASS EMI 
C02 

LBIHR 

-o.oa 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oa 
-o.oo 
-c. 00 

NO 

• 
LRllK HP-HR LB/I K HP-H~ LR/IK HP-HR l 0/IK HP-HR Lal IK HP-HR lBllK I-IP-Hit 

•••••HOASFPO~FR-HA R~SIS NOT 
2 5.Rn 

J. 306 
1.359 

~ O.'J'54 
q 0. 372 
9 o. 12 8 

10 o.1tbn 
11 2.456 

•••••HOR~FPOWlR-HR RASIS NOT 

rF s r II•[ IN ."4FASUREO 

'1Uf)F ~OOE FUf.L FLOW 
"'ffN. LA/HR 

J 1z.oo 14.00 
6 0. 30 130. 00 
8 5.00 •o.oo 

I? b.OO 41.00 
II 4.00 17.10 

rnT AL ~OR C VCL f 

ror AL FOR CVCLEILR FUEl 

CALCULAALF•••• 
-o.ooo 
-n. ooo 
-0.000 
-o.ooo 
-o.ooo 
-o.ooo 
-o. 000 
-o.ooo 

CAL CUL ABLE•••• 

FUEL co 
us co LBllK 
l•JS. LR FUEL 

2.80 qq1 .86 
0.65 1164. 52 
7.47 b4l.RO 
4.20 lj75 .q4 
1. 15 5 "· 55 

lb .2bb 

2.87R 0.013 -o.oo~ o. Oll 
1.140 a.005 -o.ooo 0.005 
o.o4i; 0.001 -0.0Uf.I 0.001 
0.011 0.001 -o. ono 0.001 
0.006 ().00.1 -o .ooo 0.003 
0.005 0.004 -o.oon 0.004 
0.010 0.004 -o.ooc 0.004 
1. 234 0.005 -o.ooo 0.005 

lTO CVCll F.iss1o's 

co r.n HC HC Hf. NU 
LOllK EMISSION LR/ lK lBI IK EMISSION LB/I K 
HOURS LRS. l B Fllfl HOURS LOS. L9 FUEL 

13886.05 2. 11"1 14 I. 'll 4 7tlb. 71, o. q~7 1.4q 
151J8R.06 0.7H 20. 32 lb4l .04 O.OD 0. 1H 
57762.JI 4.7q4 IC. 91 981 .4• 0.081 4.54 
24l~q.,.,. 2.41 q 12. 02 504.78 0.050 "· i',4 

q924.eo 0.65/i 2S9.17 4q37 .q7 0.331 1.15 

ll.406 1.413 

o. 701 O.ORR 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

llASS E•l MASS EMI 
NO NOX 

Lt\/Hk LB/HR 

o. oz -o.oo 
o. 07 -o.oo 
o. 02 -o.oo 
0.02 -o.oo 
o. 13 -o.oo 
0.41 -o.oo 
0.56 -o.oo 
C.19 -o.oo 
n. 02 -o.oo 
0.02 -o.oo 

NO NO 
lOl IK EMISSION 
HOURS LBS. 

20.62 o. 0042 
lZC>.31 o.ono6 
40R.R2 0.0339 
1 q4.q2 0.01•5 

I 9 .63 0.0013 

0.0595 

0.0031 
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DUEi · 6/U/Tl 

TEST DRGAllllATIOlll TELEDYllE-CDlfTl•ElllAL 

ENGINE SU,,LIER1 lEL!DYllE-CDllTlllflfTAL 
' . 

ENGINE DATA ••• .. ••••••• ............................ ~ ...... eeeaaaa .. e•• ................................... ,,111e•e:eae .. a 

CAL ID l&lllBEll Z19 

FUELi AV GAS 80/IT 

ENGINE TYPE &llD lllllELI D-4TO-ll 

RATED HDASE,DllER• no. 

-o. HIS 

FUEL ·Hit UTIDI I.MO 

·' S!llAI. 1111111!1• 

OPERATIONAL DATA ••aaeaa .. aaaeaaeaaeaaaeaaaaaaeaeeeaaeaaaaaeaeea~aaeeaaaaaaee .. a .. aaee .. aaaa .. aaaaaaaaaaaaeaaaaaeaaaaaaa 

INLET AIR TEHPEIATUllE, DEGREES f 1 START 

AUDSPHERIC PRESSURE• START 

-o.oo FINISH -O.OD 

28.58 FINISH -o.oo 

INLET AIR HUMIDITY, GAN H20/LB AIRI 

RELATIVE HUIUOITYI 

114.00 

-0.00 PERCENT 

SAMPLE LINE• TE~EAUUAEo DEGREES C1 -o.oo, FLDll RATE, LITEll/lllNI -o.oo 

SAMPLE LINE TRANSPORT TIME, SECI -o.oo 

NUMBER OF TESTS 1 II 

COMllENTSI 

COLO START • 110 SEC 
TU I-IDLE LOW 
TUI-IDLE HIGH 
AUN-UP 
UK E-OFF I 001 
TAKE-OFF TO CLIMB 
CLIMB-RICH 
CLIMB-LEAN 
APPROACH 
TUI-IDLE 
HOT START 

TEST 
MODE 

ElHAUST 

I 
2 
l 
4 
6 
1 
8 
9 

10 
II 
I) 

TFS T 
MDOF. 

I 
2 
3 
4 
6 
1 
B 
q 

10 
II 
11 

TEST 
HOOE 

GAS 
TEMP 

OEGAFES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
co 

LBllK 
LB FUEL 

466. 92 
452.16 
549.69 
614. H 

1148.84 
66R, 41 
BRA, Bl 
5B~ .01 
115.57 
501. 5B 
418.09 

cu 

TEST POWER 
MODE SHAFT 

HP 

I o.o 
2 1.60 
) 4.00 
4 22.00 
6 186. lO 
1 152.90 
8 150,60 
9 154.00 

10 n.oo 
II 4.40 
ll a.a 

E•HAUST co co 
GAS I ORYI 2 

PRESSURE PPHV IORYI 
PSIA PERCENT 

-o.oo 52000,00 -o.oo 
-o.oo 52000.00 -o.oo 
-o.oo 59000.00 -o.oo 
-o.oo 59000,00 -o.oo 
-o.oo 122000.00 -o.oo 
-o.oo 64000.00 -o.oo 
-o.oo nooo.oo -o.oo 
-o.oo 51000.00 -o.oo 
-o.oo 11000.00 -o.oo 
-o.oo 52000.00 -o.oo 
-o.oo 52000.00 -o.oo 

MASS EMI MASS EMI MASS fMI 
HC N02 C02 

LB/ IK LBllK LBllK 
L8 FUEL LB FUEL LB FUEL 

129.22 -o.oo -o.oo 
126.04 -o.oo -o.oo 
66.50 -o.oo -o.oo 
16.20 -o.oo -o.oo 
20.79 -o.oo -o.oo 
10.92 -o.oo -o.oo 
s.zs -o.oo -o.oo 
q,qo -o.oo -o.oo 

ll.45 -o.oo -o.oo 
17.94 -o.oo -o.oo 
17.21 -o.oo -o.oo 

en 
2 

MEASURED 
PERCENT . FUEL 

RATED fl OW 
LB/HI 

0 a.so 
0 8.80 
l u.10 
9· 22.00 

80 uo.oo 
66 91.00 
65 74.00 
66 86.50 
16 12.00 

l 11.20 
0 8.50 

IHC NO 
C ~ET I COAYI 
PPHV PPMV 

v 

20000.00 60.00 
20000.00 45.00 
10000.00 40.ocr- ·-· 

2200.00 90.00 
1100.00 60.00 
1soo.oo 220.00 
1000.00 1050.00 
1100.00 335.00 
1900,00 80,00 
5500.00 48.00 
2900.00 40.00 

MASS EMI MASS EMI 
NO NO• 

LBl lK LB/ IK 
LB FUEL LB FUEL 

a.Be -o.oo 
0.64 -o.oo 
0.61 -o.oo 
1.57 -o.oo 
0.91 -o.oo 
1.11 -o.oo 

21.00 -o.oo 
6.07 -a.no 
1.12 -o.oo 
0.11 -o.oo 
0.51 -o.oo 

THC NO 

UR FLOW 
LB/HA 

NO 

81,00 
81.00 

IZ6.00 
Z5Z, 00 

1305.00 
1026.00 
999.00 

1019.50 
146. 50 
111.00 
12.00 

z 
CORVI 
PPMV 

-o.oo 
-o.oo 
-o;oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 

• 
CORVI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo. -o.oo 
-o.oo -o.oo 

MASS EMI HASS EMI 
co HC 

LB/HA LB/HR 

3.97 1-10 
3.98 1.11 
6. 98 0.84 

13.14 0.36 
149. 35 2.10 
60. 81 0.99 
65.11 0.61 
50.60 O.B6 
ZZ.90 0.41 

5.6B 0.41 
1. 55 0.15 

NO 
2 

CALCULATED 
FIA 

0.10494 
0.10864 
o.1oon 
o.oBno 
0.0996Z 
0.08869 
O.OH01 
O.OB321 
0.09235 
0.0951) 
o.11B06 

ALOEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI 
N02 

LB/MA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EH I 
C02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 

• LR/IK HP-HR LBll K HP-Hq LB/IK HP-HA LB/IK HP-HR L B/IK HP-HR LB/ IK HP-HR 

oo•••HOASEPnWEA-HR BASIS NOi CALCULABLE .... 
2 z.•e1 -o.ooo Q,69] 0.004 -o.ooo 0.004 
) 1.145 -o.ooo 0.211 0.002 -o.ooo 0.002 
• o. 625 -o.ooo 0.016 0.002 -o.ooo 0.002 
6 0.802 -o.ooo o.o 15 0.001 -o.ooo 0.001 
I O. H8 -o.~oo 0.001 0.002 -o.ooo 0.002 

0.4H -o. 000 0.004 0.010 -o.ooo 0.010 
9 o. 129 -o.ooo 0.006 0.001 -o.ooo 0.001 

10 0.619 -o. 000 0.012 0.001 -o.ooo 0.001 
II 1.292 -o.ooo 0.091 0.002 -o.ooo 0.002 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE•••• 

LTO CYCLE EM I SS IONS 

TEST TCHF IN HEASUREO FUEL co co co l<C Ht Ht NO 
•nOE MOE FUEL FLOW USED LB/ IK LBllK EMI SSlnN LB/IK LA/IK EHISSION LBllK 

Ml N. LB/HR LBS. LB FUEL HOURS LBS, L8 FUEL HOURS LBS. LB FUEL 

l 12.00 12.10 2.54 549.69 6981.07 1. 196 66,50 844. 56 0,169 0.61 
6 0.10 110.00 0.65 1148.84 1493,.9.SO 0.141 20.19 2102.54 0,014 0.91 
B 5.00 74.00 6.14 888. 81 65111.75 5.459 B.25 610.64 0.051 21.00 

10 6. 00 12 .oo 1.20 115.57 22898.lO 2.290 11.45 430.21 0.041 1.12 
II 4.oo 11.20 o. 75 507.58 5684.90 0.181 H,94 H4,9B 0.028 o.n 

roru FOR CYCLE ll. 2B2 10.211 0.105 

TOTAL FOR CYCLE/LB FUEL 0.111 0.021 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EMI MASS EMI 
NO NOX 

LA/HR LB/HR 

0.01 -o.oo 
0.01 -o.oo 
0.01 -o.oo 
0.03 -o.oo 
0.12 -o.oo 
0.34 -o.oo 
1. 55 -o.oo 
O,H -o.oo 
0.04 -o.oo 
0.01 -o.oo 
o.oo -o.oo 

NO NO 
LB/I• EMISSION 
l<OURS LBS. 

1.11 0.0016 
120.65 0.0006 

1551.91 0.1290 
42.lB 0.0042 

8.62 0.00011 

0.1159 

0.0102 

... 
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DATEI 

TEST OAGANIZATIONI TElEDYNE-CDNllNENl&l 

ENGINE SUPPLIER• TELEDYNE-CONTINENTAL 

ENGINE OAT* ••••••••••••••••••••••••••••••••••••••eeeeeee .. eeeeeee••••••••••••e .. eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 

CAL ID NUNBER1 ZZI ENGINE TYPE AND NDDEll 0-HO-R SEil ill NUNHR 1 UO-ll-HIJOZB 

RATED HORSFPOllERI 230. 

ENGINE TOTAL TIMEI -0. HRS 

FUEL: AV GAS 80fB1 FUEL HfC RATIO• I. 8•0 

OPERAJIO~Al DATA •••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START -0.00 FINISH -0.00 

ATMOSPHERIC PRESSURE: START 28.11 FINISH -0.00 

INLET AIR HUMIDITY, GRN H2DfLB AIR: 103.DD 

RELATIVE HUMIDITY: -0.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.0C, FlDW RATE, llTERSfMIN: -o.oo 

SAMPLE LINE TKANSPC1RT TI ME, sec: -o.oo 

NUMBER OF TES TS: q 

COMMENTS: 

COLD START . 130 sec 
fAXl-IDLE LOW 
TAK f- IDLF HIGH 
RUN-UP 
JAKE-OFF 1ooi 
CLI MR-RICH 
APPROACH 
TAKI-IDLE 
HOT START 

l 
z 
l 

6 
R 

10 
11 
l l 

0 

R 
10 
11 
I J 

TFS I 
... nnF 

FXHAUST 
GAS 
fE~P 

DEGRFES F 

-o.oo 
-o.~o 

-a.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.01) 

•ASS E• I 
en 

LA/IK 
LO FUEL 

1,94. 23 
5CJ'i. 44 
bl'J •• 4l 
6<ftJ. 77 

1164. 10 
60q. 50 
c;4q • .l3 
5V:>. 46 

""~. ~z 

co 

TES1 POWER 
HOO! SHAFT 

HP 

o.o 
1.qo 
•• qo 

2•.00 
6 193.60 
8 I 58. 00 

10 18.90 
11 5.oo 
I l 1.40 

EXHAUST co co 
GAS I ORYI 2 

PRESSURE PP"tV IDRYI 
PSIA PERCENT 

-o .~o bl500.00 -o.oo 
-o.oo 71000 .00 -o.oo 
-o.oo 78000.00 -o.oo 
-o.oo ·19000. oo -o.oo 
-o.oo l.~2000.00 -o.oo 
-o.oo ~T000.00 -o.oo 
-o.oo r,"ooo.oo -o.oo 
-o.oo HODO.DO -o.oo 
-o.oo ~ 1000. 00 -o.oo 

•ASS EMI !<ASS Eliill 1 MASS EMI 
Ht -•OZ cnz 

LB/ IK LBf IK LB/ lK 
LB FUEL L~ FUEL LR FUEL 

lR'1.49 -o.oo -o.oo 
I Al. 51 -o.oo -o.oo 

R l. 55 -o.oo -o.oo 
21.1q -o.oo -o.oo 
I 7. 58 -o.oo -o.oo 
q. bl -1).Qf') -o.oo 

11.52 -o.oo -o.oo 
b 7. 74 -o.oo -o.oo 

2?4.•l -'J .oo -o.oo 

co 
2 

MEASURED 
PERCENT FUEL 

RA TEO FLOW 
LBfHR 

0 q.90 
0 10.10 
2 I•. ID 

10 l0.00 
B• 112.00 
68 qo.oo 
16 33.00 

2 14. 80 
0 8. 90 

THC NO 
IWETI CORVI 
PPMV PP"'V 

v 

32 500. 00 60.00 
10000.00 55.00 
11220.00 50 .oo 

3300. 00 60.00 
2600.00 10.00 
l 100. 00 320.00 
1qoo.oo 100.50 

12000.00 40.00 
37500. OD 70. 00 

MASS FMI MASS E•I 
NO NIJX 

LBf IK lO/IK 
LB FlJF.l LB FUEL 

o. 18 -o.oo 
o. 76 -~.00 

0.10 -o.oo 
o.ee -o.oo 
1.10 -o.oo 
5.62 -o.oo 
1.68 -o.oo 
o.5o -o.oa 
o.q4 -o.oo 

TH( NO 

A IR FLO• 
LB/HR 

NO 

81.00 
94.50 

126.DO 
28!.50 

1341.00 
101q.50 

360.00 
11 7 .DO 

16. 50 

2 
IORVI 
PP"'1V 

NU 
x 

IORYI 
PP"!\I 

-o.oo -o.oo 
-o. 00 -o.oo 
-o.oo -o.o~ 

-ci.oo -o.oo 
-o.oo -o.oo 
-o.oo -0.00 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o. 00 

MA SS EMI •ASS F•I 
co HC 

LBfHR LB/HR 

4. 7S l .Bb 
6.31 1.qh 
q. 33 1.15 

zo. 90 0.6°'1 
I~ J. 69 2. 12 
54. Bb 0 .87 
18. ll 0.4~ 

1 .qz 1.00 
4.1 ') 2 .no 

NO 

CALCULATED 
FH 

o.12oq~ 

0.11321 
0.11190 
0.10582 
o.oqR•l 
0.08658 
o.oq101 
0.12650 
0.11634 

ALOEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 

HASS EMI 
N02 

LOf HR 

-o.ou 
-0. OD 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o. 00 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS FMI 
CD2 

LRfHR 

-o.oo 
-c. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

LR/ lK HP-W~ LO/I K HP-HQ. LAii K HP-HR LR/ lK t-P-•H~ LAI lK Hlol-HR. LR/ lK HP-HR 

•••••HOMStPnWfR-HP BASIS NOT CAL CUL AAL E•••• 

2 '· 353 -o. 000 1.011 0.004 -o.ooo 0.004 
1.qo1 -0.000 0.235 0.002 -o.ooo 0.002 

4 0.871 -o.ooo 0.026 0.001 -o.ooo 0.001 
6 o. 704 -o.ooo o. 017 0.001 -o.ooo O.OCl 
8 0.347 -o. 000 0.005 O.OOl -o.ooo 0.001 

10 c. 466 -o.ooo 0.011 0.001 -o.ooo o. OCl 
11 I. 585 -o. 000 0.201 0.001 -a .. ono 0.001 
13 l.962 -o.ooo 1. 430 O.OOb -1.l.QOO O.OOb 

LTO CYCLE EHISSICNS 

res r TI "'If IN •EA SURED FU(l co en co Ht H( HC NO 
~noE •OOE ruFL FLOW USFI> L 0/IK LB/ IK F'iSSION L B/IK LB/IK EMISSION LBll K 

.•IN. LR/HM L%. LR FUEL HOURS LBS. LB FUFL HOURS LBS. LB FU[L 

J 12.00 14.10 2.d2 bhl.47 q3z5.96 1.865 81. 5, l l 4Q. t'12 0.230 o.rn 
h o. 10 112. 00 0.66 1164. lO 153686.•4 0.16< I 7. 58 2121.21 0.012 1.10 
R 5.00 qo.oo l .C.l boq.so S4BSS. JB 4.5S3 'l. h} Sbb.50 0.012 5.b2 

10 h.00 13 .. oo 3. 30 54q.21 18124.65 I. 812 1 l. 5l 44b.06 0.0•5 1. 68 
II 4.00 14.80 0."19 535.46 7n4.86 o. 5Jl 6 7. 14 1002.56 o.067 o.~o 

TIH AL F O• CYCLF 15. 2•2 9.530 o .1ozi; 

TOT AL FO• C YCLE/LK f-UEL 0.625 O.OZR 

PARTICULATES 

-o.oo 
-o.oo 
-a.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS E•I MASS ENI 
NO NUX 

LBf HR LBfHR 

0.01 -o. 00 
0.01 -o.oo 
o. 01 -o.oo 
0.0) -o.oo 
0.14 -o.oo 
o. 51 -o.oo 
O. Ob -o.oo 
o. r.1 -o.oo 
O. DI -o.oo 

NO NO 
LB/ l• EMISSION 
HCURS LBS. 

9.62 0.0020 
144. B4 0.0001 
505. 84 0.0420 

<jl).41 o.oos~ 
7. l] o. 0005 

0.0501 

O.OOH 
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OATH 6/Zl/11 

YEST DRGANllATID111 Y!LEll'fNE-CONTINENTAL 

ENGINE SU,,LIERI TELEOYNIE-CONTINfNTAL 

ENGINE DAYA eee .. eeee .. e .. eeeeeeee .. eeee .. e .. ••••••••• .................................................................. . 

CAL 10 NUNIElll 110 

FUELi AV GAS l 00/ llO 

!NGINE TY'E ANO llODELI 11)-111)-P 

RATED HORSEPDllERI JOO. 

-0. HRS 

FUEL· H/C RATIO• 1.00 

. • 
IHllOA 

O'EAATIONAL DATA ••••••• .. ••••••••••••••••• .. ••••••••••••••••• .. ••••••• .. •••••••••••••••••••••••• ... •••• ............... . 

INLET AIR YE"PERAYURE, DEGREES fl STARY -0.00 FINISH -0.00 

AYHDSPHERIC PRESSURE: START 28.96 FINISH -Q.00 

INLET AIR HUMIDITY, GRN H2D/LB AIRI n.oo 

RELATIVE HUHIDIYYI -0.00 PERCENY 

SAMPLE LINE: TEMPERATURE, DEGREES Cl -O.OO, FLCll RATE, LIYERS/"INI -o.oo 

SA"PLE LINE TRANSPDR T TI HE, SEC I -a.co 

NUMBER OF TESTS: 10 

COHHENTSI 

COLO START + 130 sec 
TUI-IDLE LOW 
TUI-IDLE HIGH 
RUN-UP 
TAKE-OFF lOOi 
CLI HB-R ICH 
CLIMB-LEAN 
APPROACH 
TAXI-IDLE 
HOT START 

HST 
HOOF. 

EXHAUST 

4 
6 

9 
10 
11 
13 

TEST 
HOOE 

l 
2 
l 
4 
6 
8 
9 

10 
11 
ll 

TF.S T 
MOE 

GAS 
TEHP 

DECREES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. OD 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
co 

LB/ II( 
LR FUEL 

Slt4.96 
516. 70 
462. 98 
440. 84 
625.15 
625.15 
118.H 
65). B4 
415.9B 
602. 09 

co 

TEST POWER 
HOOE SHAFT 

HP 

I o.o 
2 1.90 
J 4.60 
4 24.00 
6 261.70 
8 202.10 
q 202.'IO 

10 15.40 
II 4.60 
ll o.o 

EXHAUST co co 
GAS IDRYI 2 

PRF.SSURE PPNV ICRYI 
PSIA PERCENY 

-o.oo 74000.00 -o.oo 
-o.oo 6'1000.00 -o.oo 
-o.oo 5'1000.00 -o.oo 
-o.oo 54000.00 -o.oo 
-o.oo 61500.00 -o.oo 
-o.oo 61500.00 -o.oo 
-o.oo 10000.00 -o.oo 
-o.oo Al000,00 -o.oo 
-o.oo 59000.00 -o.oo 
-o.oo 81000.00 -o.oo 

"'1A.SS FHI HASS EH I HASS EHi 
Ht N02 C02 

LB/ IK LB/IK LA/IK 
LB FUEL LB FUEL LB FUEL 

-n.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -a.co 
-a.co -o.oo -a.co 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

CD 
2 

HUSUREO 
PERCENT FUEL 

RATED FLOW 
LB/HR 

0 10.60 
0 11.00 
l 16.00 
1. ]6.00 

87 10.00 
67 110. 00 
67 n.oo 
11 45.00 

I 16.00 
0 10.50 

THC NO 
IWETI I DRYI 
PPNV PPHV 

v 

-o.oo 47.00 
-o.oo )5.00 
-n.oo 25,00 
-o.oo 10.00 
-o.oo 460.00 
-o.oo 470.00 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo 10.00 
-o.oo 25.00 

HASS ENI NASS EHi 
NO NOM 

LB/IK LB/ IK 
LB FUEL LB FUEL 

0.57 -o.oo 
o.o -a.co 
0.12 -o.oo 
0.40 -o.oo 
7.6'1 -o.oo 
l .85 -o.oo 

-o.oo -o.oo 
-o.oo -o.oo 
0.)5 -o.oo 
O. ll -o.oo 

THC NO 

AIR FLOW 
LB/HR 

NO 

81.00 
85.50 

IJ0.50 
106.00 

1566.00 
1188.00 
1183.50 

2 

178 .oo 
111.00 

81.00 

IORYI 
PPHV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

I DRYI 
PPHV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NASS EHi MASS EHi 
co Ht 

LB/HR LB/HR 

5.18 -o.oo 
5.6B -o.oo 
7.41 -o.oo 

15.87 -o.oo 
'10.H -o.oo 
6B.B3 -o.oo 
10.89 -o.oo 
29.42 -o.oo 
6.66 -o.oo 
6.32 -o.oo 

NO 
2 

CALCUUJED 
FIA 

O. IJ086 
0.12865 
0.12261 
0.11765 
0 .0'125'1 
0.0'125'1 
0.07774 
0.11905 
O. IJ675 
0.12'163 

ALOEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EH I 
N02 

LB/HR 

-a.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SHOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
CU2 

Lfl/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

~o 

x 
LB/IK HP-HR LA/IK HP-HR. LB/ lK HP-HR LB/ lK HP-HR LB/IK ttP-HR LB/lK HP-HR 

•••••HORSEPOWE~-HA BASIS NOT CAL CUL ABLE•••• 
2 2.Q91 -o.ooo -o.ooo 0.002 -o.ooo 0.002 
) 1.010 -o.ooo -o.ooo 0.001 -o.ooo 0.001 
4 0.661 -o.ooo -o.ooo 0.001 -o.ooo 0.001 
6 0. 344 -o.ooo -o.ooo 0.004 -o.ooo 0.004 
R 0.11tl -o.ooo -o.ooo 0.004 -o.ooo 0.004 
9 o. 054 -a.coo -o.ooo -o.ooo -o.ooo -o.ooo 

10 O.Bll -o.ooo -o.ooo -o.ooo -a.coo -o.ooo 
11 1.447 -o.ooo -o.ooo 0.001 -o.ooo 0.001 

•••••HORSEPOWER-HA BASIS NOT CALCULABLE•••• 

LTD CYCLE EH I SS IONS 

TESf TI ME IN MEASURED FUEL co co co Ht Ht Ht NO 
HOOE MOOE FUEL FLOW USED LB/lK L8/ IK EMISSION LB/ IK LB/IK EMISSION LB/IK 

"iN. LB/HR lBS. LB FUEL HOURS LBS. lB FUEl HOURS LBS. lB FUEL 

12.00 16.00 ]. 20 '4b2.9B 7407.62 l .482 -o.oo -a.no -o .ooo o. 37. 
6 0.10 1~5.00 0.12 625.15 90llJ.19 o ... s .. -o.oo -o.oo -o.ooo 7.69 
B s.oo 110.00 9.13 625.75 68812 .06 5.11 l -o.oo -o.oo -o.ooo l. 85 

10 6.00 45.00 4.50 653. 84 zq~22.eo 2.Q42 -o.oo -o.oo -o.ooo -o.oo 
11 4.00 16.00 1.01 415.9B 6655. 64 0.446 -o.oo -o.oo -o.ooo o. )5 

TOTAL FOR CYCLE 18.621 11.016 -o.ooo 

TOUL FOR CYCLE/LB FUEL 0.592 -o.ooo 

PART ICULA JES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EMI HASS EHi 
NO NOX 

LB/HR LB/HR 

0.01 -o.oo 
a.co -o.oo 
o. 01 -o.oo 
0.01 -o.oo 
1.11 -o.oo 
o. 86 -a.co 

-o.oo -o.oo 
-o.oo -o.oo 

0.01 -o.oo 
o.oo -o.oo 

NO NO 
LB/ lK EMISSION 
HOURS lBS. 

S.16 0.0010 
111~.n 0.0056 

8b4.04 0.0111 
-o.oo -0.0000 

5.56 0.0004 

-0.0000 

-0.0000 
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DATE• · 6/21111 

TEST DRGANIUTIOlll TELEDTNE-CON:TINENUL 

ENGINE SUPPLIER: TELEDTNE-CONTINENUL 

f~GINE OAJA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID tlUllBERI Zll ENGINE TTPf AND MODEL: 10-520-P SUUL NUMBER• 15985DB 

RATED HORSEPOWER: JOO. 

ENGINE TOTAL TIME: -0. HRS 

FUEL: AV GAS 100/130 FUEL H/C RATIO: 1.840 

OPERATIONAL DATA ••••••••••••••ci••••••••••••••••••••••••••••************************************************************ 
INLET AIP. TEMPERATURE, DEGREES F: START -o.oo FINISH -0.00 

AT•OSPHERIC PRF.SSURE: START ZR.96 FINISH -0.00 

INLET AIR HUMIDITY, GRN HZCl/LB AIR: 63.00 

RELATIVE HUl41DITr: -0.00 PFRCENT 

SA•PLE LINE: IEMPERAIURE, CEGREES C: -0.00, FLOW RAIE, LllERS/Mf NI -o. 00 

SA•PLE LINE IRANSPORT TIME,. SEC: -o.oo 

NUMBER CF TESTS: 10 

COMMENTS: 

!ES I POWER MEASURED A IR FLOW CALCULATED 
MODE SHAFT PF.RC ENT FUEL LB/HR FIA 

HP RAIED FLOW 
LB/HR 

COLO SIAR! + 130 SEC o. 0 0 10.80 HI .OO 0.13333 
IAXl-IOLf LOW 1.•0 0 12.JO 85 .50 0.14386 
IAXl-IOLF HIGH 4.80 I 15.20 IZI .50 0.12510 
RUN-UP z4.zo R n.oo 310.50 o.11• 1b 
TAKE-OFF I 00 I 6 264. zo BR 145.00 lbH.50 0.08817 
CL IHR-R ICH 8 202. 10 61 111.00 11"7.00 o.0•2n 
CLIHB-LFAN • Z03.30 b1 •2.00 11"2.50 0.01115 
APPROACH 10 35.80 11 •a.on 36•.oo 0.13008 
TAXl-IOLF. II 4.50 I 14.50 11z.50 0.1288• 
HOT START I l o.o 0 10.50 81.00 O.IZ•63 

!ES I fXHAUS I EXHAUST CD en IHC NO NO ND ALDEHYDES S~OKE PARTICULATES 
MOOE GAS GAS I ORrl z I •Ell IURYI z x 

IEMP PllE SSURE PPMV I ORYI PP~V PPHV I ORYI IORY I 
OF.GREES F PSIA PERCENT v PPMV PPMV 

I -o.oo -o.oo 7b'iOO.OO -o.oo -o.oo 5~.oo -o.oo -a.on -o.oo -o.oa -o.oo 
z -o.oo -0 .oo 6•000.00 -o.oo -o.oo 15.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
3 -o.oo -o.oo 62000.00 -o.oo -o.oo 42.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• -o.oo -o.oo 52000.00 -o.oo -o.oo 47.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
6 -o.oo -o.oo 54000.00 -o.oo -o.oo 410.00 -o.oo -o.oo -o.oo -o.oo -o.oo 
e -o.oo -o.oo 5•000.00 -o.oo -o.oo 410.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

• -o.oo -o.oo aooo.oo -a.no -o.oo -o.oo -o.oo -o.oo -o.oo -Q.00 -o.oo 
10 -o.oo -o.oo 62000.00 -o.oo -o.oo 35.00 -o.oo -o.oo -o.oo -o.oo -o.on 
II -o. 00 -o.oo 5•0QO.OO -o.oo -o.oo 42 .oo -o.on -o.oo -o.oo -o.oo -o.oo 
I l -o.oo -0 .oo 18000.00 -o.oo -o.oo 55.00 -o.oo -o.oo -o.oo -o.oo -o.oo 

IFS I ~ASS EHi M.\SS EMI •ASS FMI •ASS ~HI •ASS EMI HASS F.MI MASS EHi MASS E•I MASS EMI HASS E•I HASS tHI MASS E141 
MnnF co HC '\102 coz NO NOX co HC NUZ coz NO NOX 

LR/IK LDllK LOil< LR/IK L RllK LA/IK LR/HM l BIHM LR/ HR Ld/H~ l ti/HM LR/HR 
I.~ FUEL Lf\ FUt:L L'\ fUt=L LR FUEL LD FUEL LU fUFL 

551. O• -o.on -n.oo -o.oo 0.65 -o.oo s.•1 -o.oo -o.oo -o.oo 0.01 -o.oo 
4b2. 35 -o.oo -o.oo -o.oo o. 3• -o.on S.6Cf -o.oo -o.oo -o.oo o.oo -o.oo 
411. 12 -o.oo -o.oo -o.oo o. 51 -o.oo 1.25 -o.oo -o.oo -o.oo o. 01 -o.oo 
419. lb -o.oo -n.oo -o.oo o. 62 -o.co I 5. 52 -o.~o -o.oo -o.oo a. 01 -o.oo 
570.25 -o.oo -0.00 -o.oo 1.11 -o.oo az .oQ -o.oo -o.oo -o. 00 I. OJ -o.oo 

" 5••.51 -o.oo -J.00 -o.oo 6. 84 -o.oo b6.5t; -o.oo -o.oo -o.oo o. Jo -o.oo 

• q5.71 -o.oo -·) .oo -o.oo -o.no -o.on ti. 76 -o.oo -o.no -o.oo -o.oo -o.oo 
10 4r,q.2q -o.oo -o.oo -o.oo 0 .43 -o.oo zz.05 -0.00 -a.on -a. oo o. 02 -o.no 
II 441. 03 -o.oo -a.oo -o.oo o. 52 -o.oo 6. 3q -o.oo -o.oo -o.oo 0.01 -o.oo 
I l 51•. /q -o.oo -o.oo -o.oo 0.61 -o.oo •· oq -o.oo -o.on -n.oo 0.01 -o.oo 

Ifs' co co THC NO NU NII 
MOOE 2 7. 

LR/ IK HP-H~ LR/ IK HP-HR L H/ IK HP-HR LB/I K HP-HR LR/ I• HP-HR LR/lK HP-HR 

•••••HOR SF POW( R-t1R t-USI$ NOi CALCULARLF'.•••• 
l z.qq3 -O. OOQ -o. 000 o .~oz -o.ooo o.onz 

I. 511 -o.ooo -o.ooo 0.002 -o.ooo 0.002 
O.h41 -o.ooo -o. 000 0.001 -o.oon 0.001 

b 0.313 -o. 000 -o.ooo 0.004 -o.oon 0.004 

" 0.12• -o.ooo -o.ooo 0.004 -o.ooo 0.004 

• 0.043 -o. noo -0.000 -o .ooo -o.ono -n.non 
10 D.hJb -o.ooo -n.ooo 0.001 -o.ooo 0.001 
II l. 42 l -o.ooo -o.ooo 0.002 -o.ooo 0.007. 

•••• •HORSF POfllER-HR AASIS rmr CALCULABLE•••• 

LIO CYCLE EH I SS IONS 

IFS r TIME IN •F. ASURFO FUEL co cu en HC HC HC Nll NU NO 
MllOE ~nne FUH FLO• U"iEO LR/ lK LBl 1 • FM I SS ION LB/l K LB/IK F."'41SS ION Ll3/ l I(. LfUll'. E•ISSION 

"IN. LB/HH LlS. LU FUH HOU PS L ~s. lg FU[L HOURS LRS. LB FUt=L HGUHS LBS. 

17..00 15.20 '. 04 471.12 12~2.21 1.450 - o.oo -o.oo -0.0M o. 5 J 8. 01 0.0016 
0.10 l 4~. 00 0.12 ,10.25 82b86.6l Q.413 -c. co -o.uo -o. 000 '· 11 I OJI .z I 0.0052 

A 5.00 111.00 q.21 5-G. 51 6654':>.61 5.5Zl -a.oo -o.oo -0 .ooo 6 .R 1t 15•. 58 C.0610 
10 b.00 4e. oo 4.80 4o;q.zq 22045.qq 2 .205 -o.ao -a.on -o.ooo 0.4:i Z0.44 0.0020 
II 4. OQ 14.')ol') O.Q7 441 .01 6)Q4. 95 0.428 -o.oo -o.oo -o. 000 c. 5Z 1.48 0.0005 

TllTAL FOP C YCL F 18. 74q 10.020 -o.ooo C.0724 

rn.r 4L FOR CVCLEIL8 FUH 0.534 -0.000 O.OOJ• 
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DITE1 · 6/ZZ/11 

TEST oaGANIUTIOlll TEUD'lllE-CDlnlllHTIL 

ENGINE SU,,LIEU TELEDTNf-COllTlllElllll 

ENGINE DAT& ••• .. •••••• ............................................................ 111111 , .... .. 

tlL ID NUll8Ea1 ZIZ ENGINE TY'E 1110 llllDELI 10-510-' SHIAL -HU. 

aATED HDRSEPOllERI 100. 

ENGi NE TOT IL T lllE 1 -o. HU 

FUEL• IV GAS 1001110 FUEL Hit RITIOI 

111111 ....... 

Ol'ER&TION&l DATA •• .. ••• .. ••••••••••••• .. •••••••••*******''''**'''"**"''"'''''''''''''''''''" ........... *"''''''''' 
INLET AIR TEMPERATURE, DEGREES fl START 

ATMOSPHERIC PRESSURE• START 

-o.oo 

INLET AIR HUlllDITY, GRN HZO/LB URI 61.00 

FINISH -0.00 

FINISH -o_.oo 

RELATIVE HUMIDITVI -0.00 PERCENT 

SAllPLE LINEI TEMPERATURE, DEGREES t1 -0.00, FLOW RATE, LITERS/MINI -o.oo 

SOPLE LINE fRANSPORT TIME, SEt& -o.oo 

NUMBER OF TESTS: 9 

COMMENTS I 

COLO START • 110 set 
TUI-IDLE HIGH 
RUN-UP 
TAKE-OFF 1001 
CL I H8-R ICH 
tll MB-LEAN 
APPROACH 
UXl-IOLE 
HOT START 

TEST 
MODE 

6 
B 
9 

10 
11 
11 

• 
6 

• 
9 

10 
II 
I l 

TE sr 
HOOE 

EXHAUST 
GAS 
TFHP 

DEGREES F 

-o.oo 
-o.oo 
-0.DO 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

~ASS EHi 
co 

LB/ IK 
LR FUEL 

594. IB 
l9B. l4 
qo1.11 
B58.B4 
qoo.01 
106.50 

1DOR.09 
416.5B 
5BB.19 

co 

TEST POllER 
MODE SHAFT 

HP 

o.o 
4.60 

21.60 
6 261.40 
8 200.00 
9 204.8D 

10 H.10 
11 4.ZO 
ll o.o 

EXHAUST co co 
GAS I ORV I 2 

PRESSURE PPMV I ORV I 
PSIA PERCENT 

-o.oo B1500.00 -o.oo 
-o.oo 52000.00 -o.oo 
-o.oo 116000.00 -0.0D 
-D.00 81500.00 -o.oo 
-o.oo 91500.00 -o.oo 
-o.oo 9000.00 -o.oo 
-o.oo 122000.00 -o.oo 
-o.oo 54000.00 -o.oo 
-o.oo 73500.00 -o.oo 

HASS EHi HASS [HI HASS fMI 
HC N02 C02 

l B/ I K LB/ IK LP/ IK 
l A FUEL LB FUH LB FUEL 

7.46. 51 -o.oo -o.oo 
241.02 -o.oo -o.oo 
51.60 -o.oo -o.oo 
I 6.4B -o.oo -o.oo 
15.10 -o.oo -o.oo 
I 0.3 B -o.oo -o.oo 
66.05 -o.oo -o.oo 

21J.19 -o.oo -o.oo 
261. q] -0.DO -o.oo 

co 

MEI SURED 
PERCENT .FUEL 

RITED FLOW 
LB/HR 

0 11.50 
1 18.10 
1 19.00 

81 154.00 
66 121.00 
68 n.oo 
12 46.00 

1 14.60 
0 8.10 

THC NO 
IWETI IDRYI 
PPHV PPMV 

41500.00 145.00 
42500.00 l TT.00 

9000.00 125.00 
2400.00 zos.oo 
2400.00 115.00 
1100.00 1250.00 

11000.00 55.00 
11500.00 60.00 
45000.00 60.00 

HASS EHi HASS EHi 
NO NOX 

LB/ IK LB/ IK 
LB FUEL LB FUEL 

1.62 -o.oo 
2.21 -o.oo 
1.60 -o.oo 
l. ll -o.oo 
2. 65 -o.oo 

o. Tl -o.oo 
o. 15 -o.oo 
0.16 -o.oo 
0.19 -o.oo 

THC NO 

UR FLOW 
LB/HR 

NO 

Bl.OD 
144.00 
315.00 

1591.50 
1192. 50 
1183.50 
196.00 

2 

111.00 
61.50 

I CRYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 

NO 
x 

IDRYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

llASS EHi MASS EMI 
co HC 

LB/HR LB/HR 

6.Bl 2.B1 
1.21 4.36 

35.11 2.01 
1J2.26 2.54 
11 o. Tl 1.91 

9.BO 0.95 
46. ]1 1.04 

6.0B 1.12 
4.H 2. 14 

NO 
2 

CALCULI TEO 
FIA 

0.14198 
0.12569 
0.12381 
0.09640 
0.10114 
0.01114 
0.11616 
0.12419 
0.12000 

ILOEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EH I 
N02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-0.DO 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EMI 
C02 

LB/HR 

-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 

• 
LB/IK HP-HR 

2 
LB/ I< ~P-H• LB/lK HP-HR LB/IK HP-HA LB/ IK HP-HR LB/IK HP-HR 

•••••HORSEPOiifEA-HA BASIS NOT 
] 1. 561 
4 l. 4qo 
6 0.506 
B o. 554 
q o. 04 B 

10 1.241 
11 l.44B 

•••••HORSEPOWFR-HA BASIS NOT 

TEST TIME IN MEASURED 
HOOE HOOE FUEL FLOW 

MIN. LB/HA 

] 12.00 I B. l 0 
6 0.10 154.00 
8 ~.oo 121.00 

·~ 6.00 «tb.00 
II •• oo 14 .60 

TOTlL FOR tVtLE 

TOT lL FOR tYtLf/LB FUEL 

t4LCULARLF•••• 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 

CALCULABLE•••• 

FUEL co 
USED LR/IK 
LBS. LB FUEL 

3. 62 39B.H 
0.11 B5B.H4 

10. 21 900.01 
ti .. bO 1008.09 
o.qB 416.5B 

20.111 

o.q4B 
0.085 
0.010 
0.010 
0.005 
o.oa1 
0.141 

L TO CYCLE 

co 
LB/IK 
HOURS 

12C9.8B 
112261. 56 
110108.69 
46HZ.05 
60B2.04 

0.009 
0.001 
0.002 
0.002 
0.020 
0.001 
0.001 

EH I SS IONS 

to HC 
EHISSIUN LB/IK 

LBS. LB FUEL 

1.442 241.02 
0.661 16. 48 
9. 189 15. lO 
«t.637 66.05 
0.401 211.19 

16.lll 

O.Bl 0 

-o.ooo o.ooq 
-O.ODO 0.001 
-0.000 0.002 
-o.ooo 0.002 
-o.ooo 0.020 
-o.ooo 0.001 
-o.ooo 0.001 

l<C HC NO 
LB/lK EMISSION LB/IK 
HIJURS LBS. LB FUEL 

4162.54 o.Bn 2.21 
2511.19 0.011 1.ll 
1q10.99 0.160 2.65 
1038.'8 0.104 0.15 
1121. 16 0.209 0.16 

l .55B 

o.Dn 

PAR Tl CULA TES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EMI MASS EMI 
NO NOX 

LB/HR LB/HA 

0.02 -o.oo 
0.04 -o.oo 
0.06 -o.oo 
o. 51 -o.oo 
0.11 -o.oo 
4.02 -o.oo 
o. 01 -o.oo 
0.01 -o.oo 
0.01 -o.oo 

NO NO 
LB/ IK E~ISSION 
"OURS LBS. 

40. 11 o.OOBI 
508.9B 0.0025 
326. 39 0.0211 

3«t. 3«t 0.00)4 
11.10 0.0001 

0.0419 

0.0021 

-J 
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D&Tfl 6/Zllll 

TEST Da6AllllATIDNI TELfDYNf-CONllNlllTAl 

ENGINE SUPPL I ERi TELEDYNE-CDNl INENTIL 

ENGINE DATA •••••••••••••••••••i•••••••••••••••••••••••••••••••••••••••••••• .. •••••• .. ••••••••••••••••••••••••••••••••••• 
CAL ID NUMBER• 2U ENGINE TYPE AllD llDDELI 10-,20-P SUIAL llUllHU 1H9l111 

AAl'ED HDASEPDWEAI JOO. 

ENGINE TOTAL TINE: -O. HAS 

FUELi AV GAS 100/130 FUEL H/C RATIO: 1.840 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES fl START -0.00 FINISH -0.00 

AT•OSPHEAIC PAESSUAE: STAPT 28.94 FINISH -0.00 

INLET AIR HUMIDITY, GAN HlO/lB AIR: 63.00 

RELATIVE HUMIDITY: -0.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES t: -O.OO, FLOW RATE, LITERS/NIN: -o.oo 

SAMPLE LINE IAANSPORI TOff, SEC: -o.oo 

NUMBER OF IES IS: 10 

COMMENIS: 

COLO START . 130 SEC 
TAXl-IDLF LOW 
TAX 1- IDLF HIGH 
RUN-UP 
I AKE-OH IOOt 
CLIMB-RICH 
CLI HR-LEAN 
APPROACH 
TUI-IDLE 
HOI STAR I 

q 

10 
II 
I l 

f<HAUSI 
GAS 
TEMP 

DFCREFS 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

F 

TEST •ASS F.MI 
•DOE CO 

LB/IK 
LR FUEL 

12. 89 
628. 11 
446.0't 

4 956.61 
6 ~4•. 56 
R 862. 75 
q qg. 53 

10 qq7. I• 
11 412. 05 
13 4~1.27 

IFSI CO 
MOOE 

TEST POWER 
MOOI· SHAFf 

HP 

o.o 
2.60 
6.10 

• 26.60 
6 2 62. 80 
8 206.20 
q 2oq.20 

10 •0.00 
II 5. 10 
13 o.o 

f.XHAUS I co en 
GAS I ORYI 2 

PRESSURE PP"4V IORYI 
PSI A PERCENT 

-o.oo q>oo.oo -o.oo 
-o.oo E4500.00 -o.oo 
-o.oo 5qooo.oo -o.oo 
-o.oo 111000.00 -o.oo 
-o.oo 89000.00 -o.oo 
-o.oo 92500.00 -o.oo 
-o.oo 8300.00 -o.oo 
-o.oo 112000.00 -o.oo 
-o.oo 52000.00 -o.oo 
-o.oo 740011 ~00 -o.oo 

l ... SS E"'I >IASS EMI ••SS EMI 
ttC N 12 C02 

LB/IK L~/l K LB/ lK 
L& FUEL LH FUEL LB FUH 

2e3.eq -o.oo -o.oo 
211.21 -o.oo -o.oo 
238.60 -o.oo -o.oo 

56.5q -o.oo -o.oo 
16.94 -~.oo -o.oo 
15 .11 -o. 00 -o.oo 
"l.bO -o.oo -o.oo 
•• 55 -n.oo -o.oo 

zqo.Rb -\).00 -o.oo 
251. 55 -o.oo -o.oo 

co 
2 

MFA SURED 
PE RC ENI FUEL 

RATED FLOW 
LB/HR 

0 9.60 
0 10. 50 
l 11. 20 
8 H.00 

81 152.00 
68 123.00 
6q 92. 00 
13 46.00 

I 14.20 
0 10.00 

THC NO 
I •Ell I ORYI 
PP•V PPl4V 

v 

50000.00 295.00 
50000.00 112.00 
•1500.00 ~5.00 
q5oo.oo 68.00 
2500.00 215. 00 
2300.00 190.00 
1200.00 2825.00 
1100.00 87.00 

50000. 00 100.00 
50000.00 110.00 

•ASS EMI MASS EMI 
N•l NOl 

LB/ IK LB/ IK 
LB FUF.l LB FUEL 

3. 12 -o.oo 
1.H -o.oo 
1. 06 -o.oo 
o.q1 -o.oo 
l.41 -o.oo 
2.91 -o.oo 

55.08 -n.oo 
I. 11 -o.oo 
•• 30 -o.oo 
1.18 -o.oo 

THC NO 

AIR FLOW 
LB/HR 

NO 

76.50 
81.00 

I 35.00 
315.00 

1548.00 
1206.00 
1188.00 

2 

191.50 
111.00 
67.50 

IORYI 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

IORYI 
PP"'V 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo -o.oo 

MASS E•I "ASS FM I 
co Ht 

LB/HR LBIH• 

o. 70 2.13 
••• o 2.q1 
7.b7 •• 11 

l 5. ]q 2.r.q 
12•.11 2.57 
106.12 1.01 

9.0b o. 8~ 
45.87 0.10 

5. ns 4.13 
4.81 Z.52 

NO 
} 

CALCULATED 
F/A 

o.1254q 
o.12q63 
0.12141 
0.11146 
o.oqe19 
o.101q9 
0.01744 
0.11150 
0.12131 
0.1481 S 

ALOEHYOES 

-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS E•I 
NOZ 

LB/HR 

-o.on 
-a.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

•ASS f•I 
en 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-l'l.O'l 
-o.oo 
-o.oo 
-o.oo 

NO 

• 
LB/IK HP-HR LR/IK t-tP-HR LB/ IK HP-H~ LH/I K HP-HR LB/ IK HP-HR LR/ IK 1-W-rtR. 

•••••HOKSEPOWfA-HQ RASIS NOT 
Z 2.SJI 
l l. 258 

I.Bl 
0.491 
o.51~ 

q 0.04J 
10 1.1'7 
11 I .027 

•••••HORSFPOW(A-HR BASIS NUl 

HSI TI MC IN MFASUR[O 
,1o1fHlF •COE FUEL FLOW 

•IN. Le/HR 

12.00 11.20 
6 o. 10 15}.00 
8 5 .oo lll.00 

10 6. 00 46.00 
II •• oo 14.ZO 

JIJIAL FOR CYCLF 

IOfAL FOR CYCLEIL• HJEL 

CAL(ULA8lE•••• 
-o.~oo 

-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-n.ooo 
-o.ooo 

C/\LCULArilE•••• 

FUEL CG 
USf.O LB/ IK 
L •S. L~ FUEL 

3. C,4 446.04 
o. 1ti 84"1. 56 

10. 21 8•2.75 
4.60 qcn.1q 
o.q-; 412.05 

1q.qoo 

1.120 0.006 -o.ooo o. 006 
O.bH 0.003 -o.ooo o. 003 
0.01• 0.0~1 -o.ooo 0.001 
0.010 0.002 -o.ooo o. 002 
0.009 0.002 -o.ooo 0.002 
0.004 0.024 -o.ooo 0.0}4 
O.OCA 0.001 -o.oo~ 0.001 
0. 715 O.OOJ -o.ooo O.OOJ 

LIO CYCLE FM I SS IONS 

co co Ht HC HC Nil 
LB/IK EMISSION LB/I• LB/ I K EMISSION L8/ I K 
HOURS Les. LB FU~L HOURS LBS. LB FUEL 

1671.ql 1.534 n0 .66 4105.0l 0.821 1.06 
12•132.5• O.bo\b l6.Q4 2'514.63 0.013 3. 4 l 
1061 I B. ll A.BOA 15.1 7 1805.50 0 .155 z .q I 

45A70.,q4 4. S87 tt. 55 lOl .15 O. CJO 1.11 
5~51. lb o.1q2 2qo. 00 '• l JO. 2 l 0.211 1.10 

15.%7 l .2% 

0.800 0.06S 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

!lllASS E"l MOSS EMI 
NO NOK 

L 8/HP LB/"R 

0.04 -o.oo 
0.01 -o.oo 
a.oz -o.oo 
O. OJ -o.oo 
o. 52 -o.oo 
o. 36 -o.oo 
5.07 -o.oo 
0.05 -o.oo 
o.oz -o.oo 
Q. 01 -o.oo 

NO NO 
L 8/ IK FHISSION 
HOURS LBS. 

I ij. 15 o. 0036 
~ 18.lZ 0.0076 
158.03 o.02q1 
~3. 1l 0.005• 
18.48 0.0012 

0.0426 

O. OOZI 
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Dall•· A/21171 

TEST OlGANll&Tll»I• TILlllYNl-(;OllTIMENTll 

ENGINE SUPPLIEll TELEDYNl!-cOllTINlllTAL 

EMGINE DATA ...................... .._ ........... .._ ...... - ........ .._..... ... ._. ......... -•1•1 .. 1•111-1•1--•••1 •1 •1 •11•1"'1•1,.1 

CAL ID NUlllEll 114 

ENGINE TOTAL TlllEI 

FUELi AV GAS 100/UO 

ENGINI TYPI AllD llllllL 1 10-UO.P 

UTED MOaSfl'OllEll 100. 

FUIL· H/C UTIDI lo MO 

I 

HllAL llUlaPI UMIU 

O'EIATIONAL DATA ••••••* .. *"*••••eeeee .. ee .. aeeeee .. eee1 ................... eeeeeee ... ••••••••• ... • .... ••••••••••••• .. ••• 

INLET AIR TEllPERATURE, DEGREES Fl START -O.OO 

ATMOSPHERIC PRESSUAEI START 28.60 

INLET AIR HUMIDITY, GAN HZD/LB AIAI u.oo 

flNISH -0.0D 

FINISH -o.OO 

RELATIVE HUMIDITY: -0. OD PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES Cl -o.oo, FLOW RATE, LITElS/lllNI -o.oo 

SAMPLE LINE TRANSPORT TIME, HC1 -o.oo 

IWHBER OF TESTS: ID 

COMMENTS• 

COLD START • 110 SEC 
TUI-IDLE LOW 
TUI-IDLE HIGH 
RUN-UP 
TAKE-OFF lOOI 
Cl 1118-A ICH 
Cl IMB-lEAN 
APPROACH 
TUI-IDLE 
'IDT START 

res r 
HOOE 

I 
2 
3 
4 
b 
8 
9 

10 
II 
ll 

IES T 
~ODE 

I 
2 
l 
4 
6 
B 
9 

10 
II 
I l 

resT 
MOOE 

HHAUST 
GAS 
TEMP 

DEGREE~ 

-o.OD 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 

HASS EMI 
to 

LB/IK 
lA FUEl 

•Ol.23 
805.64 
h7l.19 
476. 82 
665. 20 
575.4R 
q4.4q 

b84.Ql •JT. 85 
481. 98 

co 

TEST POWEl 
MODE SHUT 

HP 

I o.o 
2 2.10 
l 5.40 
4 2'.4D 
6 B9.80 
8 205.90 
9 207. 7D 

ID JZ.lO 
11 5.00 
13 o.o 

EXHAUST to co 
GAS IDAYI 2 

P~ESSUAE PPJr4V I ORY I 
PSIA PE At ENT 

-o.oo 52000.00 -D.00 
-o.oo 90000.00 -o.oo 
-o.oo 78000 .oo -o.oo 
-o.oo 54000.DD -o.oo 
-o.oo 66500.0D -o.oo 
-o.oo 57000.00 -o.oo 
-o.oo Booo.oo -o.oo 
-o.oo 81000.DO -o.oo 
-o.oo 53000.0D -o.oo 
-o.oo 66500.00 -o.oo 

MASS EHi HASS EMI MASS EMI 
Ht N02 C02 

LB/IK L8/IK L8/IK 
lR FUEl lB FUEl l8 FUEL 

114.91 -o.oo -o.oo 
64.IZ -o.oo -o.oo 
21.92 -o.oo -o.oo 
18.40 -o.oo -o.oo 
IJ.99 -o.oo -o.oo 
14.10 -o.oo -o.oo 
12. 81 -o.oo -o.oo 
22.0• -o.oo -o.oo 
'5.21 -o.oo -o.oo 

205. 52 -o.oo -o.oo 

co 
2 

MEASURED 
PERCFNT . FUEL 

RATED FLOW 
LB/.HR 

0 10.00 
0 10. 50 
I 14.30 
8 11.00 

86 144.DD 
68 112.00 
6'1 92.DD 
10 l4.5D 

I u.oo 
0 8.10 

THC NO 
INETI IOAYI 
PPHV PPMV 

v 

200DD.OO IDD.DO 
10000.00 uo.oo 
1500.00 110.00 
2900.DD 140.0D 
2000.00 lCD.DO 
2000.00 420.00 
1600.00 2875.00 
3600.00 115.00 
7500.00 B5.00 

l7500.00 90.DO 

MASS EMI MASS EHi 
NO NOJ 

LB/IK lB/IK 
lB FUEl l8 FUEl 

1.21 -o.oo 
z.21 -o.oo 
1. 57 -o.oo 
2.01 -o.oo 
5.09 -o.oo 
6.'17 -o.oo 

55. 7B -o.oo 
1.bO -o.oo 
1.15 -o.oo 
1.08 -o.oo 

THC NO 

AIR FlOW 
LB/HA 

NO 

81.DO 
'19.0D 

130. 50 
28B.oo 

15l4.5D 
1206.00 
llBB.00 

2 

106.0D 
112. 50 
6].00 

I OAYI 
PPMV 

-O.DD 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

IOAYI 
PPNV 

-D.DD 
-o.oo 
-o.oo 
-o.oo 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

MASS EMI MASS EMI 
co Ht 

LB/HR LB/HA 

4.01 1.15 
B.46 Q,67 
9.69 0.31 

14. 78 0.51 
95.79 2.02 
64.45 1.58 

8.6q 1.1~ 
ll.63 o. 7b 

5.69 o.5• 
•• 02 1. 71 

NU 
2 

tAlCUUTEO 
FIA 

D.12346 
0.10606 
0.10958 
0.10764 
D.091B4 
D.092B7 
0.01144 
0.11275 
D. IU56 
O.IJl75 

AlDEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EM I 
N02 

lB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

SNOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

llASS EMI 
co2 

t8/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 

NO 
x 

LAllK HP-HR lB/IK HP-HA LB/IK HP-HR LB/ IK ~P-HR lB/IK HP-HR. lB/IK HP-HR 

..... HOASfPOWEA-HR BASIS NOT CALCULABLE•••• 
2 ],618 -o.ooo 0.293 0.010 -o.ooo 0.010 
) 1. 794 -o.ooo 0.058 0.004 -o.ooo D.004 
4 o. 582 -o.ooo 0.022 0.002 -o.ooo 0.002 
6 0.169 -o.ooo o.ooe 0.003 -o.ooo 0.001 
8 O. ll 3 -o.ooo 0.008 o.oo• -o.ooo 0.004 
9 0.042 -o.ooo 0.006 O.OB -o.ooo 0.025 

ID O. 7l2 -o.ooo 0.024 0.002 -o.ooo 0.002 
11 1. IJ8 -o.ooo 0.118 0.001 -o.ooo 0.001 

•••••HORSEPOWER-HA BASIS NOT CALCULABLE•••• 

L TO CYCLE EH I SS IONS 

res T T IMF IN MEASURED FU El co co co Ht Ht HC NO 
llDOE MODE FUEl FLOW USED lB/IK LB/IK EH I SS ION lB/ IK lB/ IK EMISSION l8/IK ,...,... lB/HR LRS, l6 FUEl HOURS lBS. lB FUEl HOURS LBS. l8 fUEl 

12.00 14. 10 2. 86 h11.J9 9686.6• 1.917 21.92 Jll.'7 0.06] 1.51 
6 0.30 1'4.00 0.12 b65.20 95788.9• 0.'79 13.99 2DIS. l6 0.010 5.09 
8 5.00 112.00 Q.)0 575.48 b4o\5l. l2 5.350 14.10 I 51B.95 O. Ill 6.97 

10 6.00 "· 50 l. 45 684.91 21629.H 2.)63 22.09 762 .01 0.076 J .60 
II 4.0D 11.00 0.81 4]7.85 5692. 01 O. 381 45. 21 5B7. 70 0.039 1.15 

TOTAL FOR C•ClE 11.197 10.510 0.119 

TOTAL FOR CYtlE/lB fUEl 0.611 0.019 

PAR 11 CUlA TES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS ENI MASS EHi 
NO NOX 

LB/HA LB/HA 

0.01 -o.oo 
0.02 -o.oo 
0.02 -o.oo 
0.06 -o.oo 
o. 7J -o.oo 
0.18 -o.ao 
5.ll -o.oo 
0.06 -o.oo 
0.01 -o.oo 
0.01 -o.oo 

NO NO 
l8/IK EMISSION 
HOURS lBS. 

22 ... 0.0045 
7l3.46 O.OOJT 
7BO. 09 0.0647 
55.10 0.005' 
14.99 0.0010 

0.0194 

0.0046 

II-32 



OATH .,U/ll 

TISf CM'IRlllTIClll TILIOY•l-COllTl .. •TaL· 

ENGINE su••LIER• TELEOYNE-COllTINlllTIL 

ENGINE OAT& •••••••••••• .. ••••o••••••••••••••ee1eeee1111e ... 11111111 ................................................... . 

CAL 10 NUR9ERI 215 ENGINE TYPE IND RODELi 10-SZO-• 

llATED t<OUl,OWU1 100. 

ENGINE TOTAL Jl"Ea -0. HRS 

FUfL: AV GAS 100/130 FUEL H/C RATIO: 

OPERATIONAL DATA •••••••••••••o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INLET AIR TfMPERUURE, DEGREES F: START -0.00 FINISH -0.00 

UMOSPHFR IC PRESSURE: START 28.60 FINISH -0.00 

INLET AIR HUMIDITY, GRN H~O/LB AIR: n.oo 

RELATIVE HUMIDITY: -0.00 PERCENT 

SAMPLE LINE: TE"PERAJURE, DEGREES C: -0.00o FLOW RATE, LITERS/"IN: -o.oo 

SAMPLE LINE TRANSPORT ""'. SEC: -o.oo 

NU~BER OF TESTS: 10 

COMMENTS: 

COLO START • 130 SEC 
TAXl-IDLf LOW 
TUI-IDLE HIGH 
RUN-UP 
IAKE-UFF IOOt 
CLI ~A-RICH 
CL l"B-LEAN 
APPROACH 
TAXI-I DLF. 
HOT S1 A• I 

TES! 
~ODE 

6 
8 

10 
II 
l 1 

q 

10 
II 
I J 

f •H.\US I 
GAS 
TEliilP 

llEGREES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

~ASS E~I 

en 
LB/IK 

LB FUFL 

74. ';4 
4 Ch. qo 
5 , •• 05 
5 7 A. 1q 
111. 54 
5Rl.O~ 
11 q. qa 
1b4. 7 8 
4'>2. l 1 

5". 03 

err 

TES! POWER 
MODE SHAFT 

EXHAUSI 
GAS 

PMFSSURE 
PSIA 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MSS EMI 
HC 

Le/IK 
LR FUF.l 

1qs.15 
176. 53 
4b.1b 

207 .04 
I b. I l 
14. 25 
12.1 b 
24.q2 
41.0l 

221.22 

I 
2 
3 
4 
6 
8 
q 

10 
II 
l3 

HP 

o.o 
1.eo 
4.80 

23.50 
2u. c~ 
207.10 
209.50 

38.00 
5.00 
o.o 

co co 
I ORYI 2 
PP"IY I ORY I 

PERCENT 

10~00.00 -o.oo 
HOOD.OD -o.oo 
66500 .oo -o.oo 
66500.00 -o.oo 
71500.00 -o.oo 
57000.00 -o.oo 
10000.00 -o.oo 
81000.00 -o.oo 
52000.00 -o.oo 
66500.00 -o.oo 

MASS fMI MASS EMI 
NOZ C02 

L•l IK LA/IK 
LB FUEL LB FUEL 

-n.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-n.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-n.oo -o.oo 
-o.oo -o.oo 

co 
2 

MEASURED 
PERCENT FUEL 

RATEO FLOW 
LB/HR 

0 0.10 
0 10. 30 
I 13. •o 
1 30.50 

87 1•6.00 
6q 112. 00 
69 n.oo 
12 37.00 

I 12.00 
0 1. 50 

IHC NO 
I Wf.T I IDRYI 
PP~V PP"V 

v 

35000.00 165.00 
22500.00 208.00 

7500.00 10.00 
H000.00 qo.oo 

2300.00 zq5.oo 
2000.00 •OD. 00 
1500.00 2625.00 
3800.00 115.00 
7500.00 75.00 

17500. 00 00.00 

MASS E>ll MASS EHi 
NO NOX 

LB/ IK LR/ IK 
LB FUEL Lq FUEL 

l.02 -o.oo 
2. ~7 -o.oo 
c.qq -o.oo 
1.n -o.oo 
4.86 -o.oo 
6. 72 -o.oo 

51.H -o.oo 
1.14 -o.oo 
1. 07 -o.oo 
1.06 -o.oo 

THC NO 

AIR FLOW 
LB/HA 

NO 

63.00 
e1.oo 

121.50 
279.00 

1561.50 
1224.00 
1210.50 

2 

360.00 
111.00 
63.00 

ICPYI 
PPMV 

-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 
-o.oo 
-o.oo 
-o.oo 

NO 

• 
I ORY I 
PPMV 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS £Ml MASS EMI 
co HC 

LS/HR LR/HR 

0.60 1.~8 

4.'" I. )0 
1.bll 0.61 

I 7 .65 6.ll 
104. 7~ 2.16 
65. 3l 1.60 
11.04 1.12 
28.JO o.q2 

c;. 7q 0.60 
4.01 1.66 

NO 
2 

CALCULUED 
FIA 

0.12857 
0.12716 
o.1102q 
o.1oq32 
o .oq350 
o.oq150 
0.07600 
0.10278 
o.i oq•o 
0.11905 

ALOEHYOES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS ~Ml 

N02 
LB/"R 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
C02 

LB/HR 

-o.oo 
-o.oo 
-o.oo 
-o. 00 
-0.01) 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NU 
• 

LB/ 11( HP-ttR LS I I .C. HP-HR. L 8/ lK HP-Ha-I l Ii/ l ~ MP-t'h( L~/IK UP-HR LB/ IK HP-HR 

•••••MO~S~PQWCR-~R 8ASIS NOT 
2 2.llB 
) I. oOJ 

o. 751 
O.H8 
0.115 

q ~.05J 

ID 0. 745 
11 1.158 

•••••HO~SFPO~ER-HA BASIS NOT 

TEH TIME IN MEASURED 
...CIU'lE .. uoE FUEL HOW 

-.1N. LB/H~ 

12.~~ I J.40 
h O.JO 146.00 
A 5.00 112 .oo 

10 6.00 J7 .oo 
II 4.00 IZ.AO 

TOT4l FnR C•CL E 

!OHL FD~ CYCLE/LA fUF.L 

CAlCULA9LE•••• 
-o.ooo 
-o. 000 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-o. 000 

CALCULABLE•••• 

ruEL co 
USEO LR/ IK 
LBS. LR fUFl 

l.b8 57'.05 
o.n 111. ')4 

q.]0 583.08 
1.10 764.78 
0.8b <\'J2. 21 

1 7. Zblt 

o. 124 0.015 -o.ooo 0.015 
0.131 0.003 -o.onn O.OOJ 
o.26q 0.007 -o.ooo 0.002 
o.ooq O.OOJ -o.ooo O.OCJ 
0.008 o.oo• -o.ooo 0.004 
0.005 0.021 -o.ooo 0.021 
0.024 0.002 -o.ooo 0.002 
0.120 0.003 -o.ooo O.OOJ 

lfU CYCLE E"ISSIONS 

co co HC HC HC NO 
LB/ IK EMI SS lllll LR/I I<. LB/IK EMISSION LK/IK 
HOURS Les. LB Fu El HOURS LBS. LB FUEL 

7h92.21 I. 519 4b.1b 626. 52 0.125 o.qq 
1047bl.Jl 0.-;24 10.11 2J55.70 0.012 4. E'b 
65105.21 5.420 14. 25 1595.59 0.132 6.72 
2829'>.92 2.010 i..qz 922. 05 0.092 I. 74 
s1eq.10 0. J88 '7.0J bOl .qti o.o•o 1.01 

Io. 700 0.402 

0.620 0.021 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI MASS EMI 
NO NOX 

LHIHA LB/HA 

0.01 -o.oo 
O.OJ -o.oo 
0.01 -o.oo 
0.04 -o.oo 
0.11 -o.oo 
0.15 -o.oo 
4. 76 -o.oo 
0.06 -o.oo 
0.01 -o.oo 
c.01 -o.oo 

NO NO 
LA/ I• EMISSION 
HOURS LBS. 

I\. JO 0.0021 
1r.q.<n 0.0035 
H2. 75 O.Ool5 
b".40 0.0064 
11.11 0.0009 

0.0760 

0.0044 
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DATE1 · 11/Z41ll 

TEST DUAlll U fl 0111 T!UDHf-CDllT 1 llllfT Al 

ENGINE SUPPLIE•1 TEL!DYlll!-CDNTlllEllTAL 

ENGINE DATA • .. eeaaaa .. a .. a .................... aaae ... eeeaa .. e .. eUaa .. 111111111 .. aa•...-.----•a-... ....... . 

CAL ID NUll8ER1 Zlll 

EN&INE TOTAL TINEI 

FUELi AV GAS 100/llO 

!NGlllE TYPE AND llDDILI 10-,JO-P 

RATED ICJllSEPDllERI JOO. 

-o. HRS 

FUEL H/C RATIDI l .140 

·' l!IHIJ 

o'e•arrntt•L oara •••••••-••••••••••••• .. ••-••••••••••••••••••••••••M•••••••••••••••••••••••.•••••-• ................ . 
INLET AIR TEMPERATURE, DEGREES F1 .START -o.oo 

ze.111 

FINISH -0.00 

ATMOSPHERIC PRESSURE! START FINISH -o.oo 

INLET AIR HUMIDITY, GRN H20/LB Allll 8].00 

REUTIVE HU!llOITYI -C.OO PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C1 -0.00, FLOll RATE, LITERS/MINI -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF res Ts• 10 

COMMENT SI 

TEST POllER NUSUREO AIR FLOW 
MOOE SHAFf PERCENT FUEL LB/HR 

HP RATED FLOW 
LB/HR 

COLD START • 130 sec o.o 0 10. 50 <JO.OD 
TAii-iDLE LOW 1.10 D II .JO IDB.OD 
Ull-IDLE HIGH "· 80 I 111.00 14B.50 
RUN-UP 4 23.70 1 34.50 306.00 
TAKE-OFF IOOt 6 255. 70 85 150.00 1534. 50 
CLIMB-RICH 8 201.60 67 117. 00 1174.50 
CLIMB-LEAN q 204.BO 68 q2.oo llbl.00 
APPROACH 10 35.80 II o.oc 38 7 .00 
TUI-IDLE 11 4.00 I 13. 30 1211.00 
HOT sTur 13 o.o 0 8. TO 63.00 

TEST E IHAUS T EXHAUST co co THC NO NO NO 
MOOE GAS GAS I DRVI 2 I WET I IDRYI 2 I 

JfMP PRESSURE PPMV I OAYI PPMV PPMV I DRYJ IDRYJ 
DEGREES F PSIA P~RCENT v PPMV PPHV 

-o.oo -o.oo 54000.00 -o.oo 42500.00 90.0D -o.oo -o.oo 
-o.oo -o.oo 67000.00 -o.oo 36500.00 <JO.OD -o.oo -o.oo 
-o.oo -o.oo BI000.00 -o.oo 23000.00 105.00 -o.oo -o.oo 
-o.oo -o.oo 76000.00 -o.oo 7500.00 125.00 -o.oo -o.oo 

6 -o.oo -o.oo <J9000.00 -o.oo 2600.00 160.00 -o.oo -o.oo 
8 -o.oo -o.oo 76000.00 -o.oo 2400.00 250.00 -o.oo -o.oo 
q -o.oo -o.oo 6UOD.OO -o.oo 1600.00 2100.00 -o.oo -o.oo 

10 -o.oo -o.oo ll•000.00 -o.oo q500.oo BO.DO -o.oo -o.oo 
II -o.oo -o.oo BB000.00 -o.oo 42500.00 100.00 -o.oo -o.oo 
13 -o.oo -o.oo <J000.00 -o.oo 50000.00 1111.00 -o.oo -o.oo 

TEST HASS EH I HASS ENI MASS EHi HASS EH I •ASS E•I •ASS f" I HASS EH I MASS EHi 
MUOE co Ht N02 C02 NO NOi co Ht 

LR/IK lB/IK LB/IK lB/ IK l Bl IK LB/ IK LB/HM LB/Hk 
LR FUEL LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL 

442.2<J Z54.41 -o.oo -o.oo 1.z1 -o.oo .... bit 2.67 
607.60 236.32 -0. DO -o.oo 1.34 -o.oo 6.81 2.67 
114.n 145.81 -o.oo -o.oo I. 5Z -o.oo 11. 44 2 .JJ 

4 6H.93 46.02 -o.oo -o.oo 1.14 -o.oo ZZ.IB 1.5q 
6 qss .11 11.61 -o.oo -o.oo 2.54 -o.oo 143.28 2.65 
a 120. 83 16.M -o.oo -o.oo ).89 -o.oo Hit. J4 I.BB 
q 112.11 12.bO -o.oo -o.oo )<J.9B -o.oo b5.58 1.16 

10 994. 87 5B.91 -o.oo -o.oo 1.13 -o.oo 42. re z.53 
II 791. 5q 27).44 -o.oo -o.oo l.bO -o.oo IO. 53 J.64 
13 h2.54 264.TB -o.oo -o.oo 1. 32 -o.oo 0.54 Z.30 

resr en co THC NO NIJ 
•DOE 2 2 

CALCULATED 
FIA 

0.11667 
0.10463 
0 .10774 
O.lll75 
O.O<J775 
O.O<J962 
0.07924 
0.11111 
0.10556 
O.llBIO 

ALOEHYOES S~OKE 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

MASS EM I MASS EMI 
N02 CDZ 

LB/HR LB/HR 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

NO 
I 

LBllK HP•HR LBl IK HP-HR LR/ l lit HP-HR LB/lK HP-HR LSI IK HP-HR LB/IK HP-HR 

•••••HORSEPOWfR-HR RASIS NOT CALCULABLE•••• 
2 4. OJ<J -o. 000 1. 511 o.ooq -o.ooo o.ooq 
3 2.JA3 -o.ooo o. 486 0.005 -o .ooo o.oos 
4 O.<JJ6 -o.ooo 0.067 0.003 -o.ooo 0.001 
6 o. 560 -o.ooo 0.010 0.001 -o.ooo 0.001 
B 0.418 -o.ooo o.ooq 0.002 -o.ooo o.ooz 
q 0.120 -o.ooo C.006 o.01e -o.ooo 0.018 

10 1.195 -o.ooo o. 071 0.001 -o.ooo 0.001 
11 Z.612 -o.ooo 0.90Q 0.005 -o.ooo 0.005 

•••••HORSEPOWER-H~ BASIS NOT CALCULABLE•••• 

l TO CVClE f.MISSIONS 

TESl TI HE IN MEASURFD FUEL co en en Ht Ht HC NO 
•ODE HOOE FUfl FLOll USED lBllK LB/ IK FHISSION l Bl IK LR/lk EMISSION LB/IK 

•IN. LA/HR LRS. LB FUEL HOURS LBS. LB FUfL HOURS lBS. LB FUEL 

IZ.00 16.00 J. 20 114.<J2 114)8.6' z. 2B8 145. 81 2Hl.OO 0.467 l.5Z 
6 0.)0 IS0.00 o. 15 955.17 14)275.38 o. Tlb 11.61 Zb50. B4 O.OIJ 2.s• 
8 s.oo 117.00 q.11 720.81 81tll7.b3 1.000 lb. CQ l88J.Ob 0.156 3.89 

10 6.00 o.oo 4. )0 994.BT 4Z77<J.22 4.27B 58.91 ZH3.0l 0.253 1.13 
11 •• oo 13.JO 0.89 191. 59 10528. 16 0.705 273.44 3636. 72 0.2'4 1.110 

TOTAL FOR CYCLE IB.B52 l•.<J87 l.133 

TOTAL FOR CYCLE/LB FUEL 0. 795 0.060 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.~o 
-o.oo 
-o.oo 

HASS EHi HASS E•I 
NO NOi 

LB/HR lB/HR 

o. 01 -o.oo 
0.02 -o.oo 
0.02 -o.oo 
0.06 -o.oo 
0.3B -o.oo 
o.•11 -o.oo 
). 6A -o.oo 
o. 05 -o.oo 
0.02 -o.oo 
0.01 -o.oo 

NO NO 
LB/lk EMISSION 
HOURS LBS. 

Z4.3b 0.004<J 
3BO. 34 0.0019 
H5.h<J 0.0378 

4B.46 0.0048 
21.22 0.0014 

o.osoq 

0.0021 

-) 
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SUMMARY 0-470-R - CLIMB RICH MODE 

MODEL SUMMARY SAMPLE NUM8ER • 4. 

TEST MEASURED FUEL co co co Ht Ht HC NO NO NO 
MOOE FUEL FLOll USED LB/IK U/IK EMISSION LB/IK LB/ IK EMISSION LB/ IK LS/ IK EMISSION 

LB/HR LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. LB FUEL HOURS LBS. 

MEAN: 15 .12 3.02 H2.58 l llll.4~ 2.265 191.0 3054.25 0.6108 l .02 15.91 0.0012 
sro oev: 3.12 0.62 188.46 3821.09 O. TM 138.40 2393.21 0.4186 0.43 8.54 0.0011 

6 MEANI 131.25 0.66 1155. 89 151707.56 0.159 Z0.40 26TB.52 0.0134 I.I~ 145.95 0.0001 
STD oev: I .51 0.01 9.qz 1834.17 0.009 2. 20 29B.41 0.0015 0.23 32 .34 0.0002 

MEAN: B5.50 1.10 691.66 58381.31 4.846 9.46 813.88 o. 0676 9.31 756.17 0.062B 
STD OEV: 1. 12 0.64 132.09 5097.82 0.423 1.12 155.4 l n.0129 1.19 535.33 0.0444 

10 MEAN: 35.25 1.52 6IB.22 21676.36 2.168 14.21 497.20 o. 04qf 2.42 90.40 0.0090 
STD oev: 4.57 0.46 13.52 2611.55 0.261 2.54 80.33 o.ooBo 1.51 70.51 o. 0071 

l l MFAN: 15.25 1.02 559.42 8633.44 0.578 168. 45 2B41.40 0.1904 0.96 15.21 0.0010 
STD oev: 3.00 0.20 48.8B 2359.0J 0.158 IH.10 2468.20 0.1654 0.40 8.68 0.0006 

TOTAL FOR CYCLE MEAN: 15. 324 10.616 0.912 0.0767 
STD DEV: 1.468 0.881 0.659 0.0197 

TOTAL FOR CYCLE/LB FUEL MEAN: 0.695 0.05B 0.0052 
STD DEV I 0.061 o.OlB o.oon 

SUMMARY 10-520-P - CLIMB RICH MODE 

MOOEl SUMMARY SAMPLE NUMBER ::111 5. 

TEST '4fASUREO FUEL co co co HC HC HC NO NO NO 
.•ODE FUEL FLOW USED lB/lK L 8/ lK EMISSION LB/ IK L8/IK E~ISSION LBllK LB/ IK ElllSSIDN 

LB/HR LAS. LB FUEL HOURS LBS. LB FUEL HOURS Les. LB FUEL HOURS LBS. 

MEAN: 15.80 3.16 562.15 81]9.86 I.He I 'JS. 84 2348. 11 o. 4696 t.41 21.11 o.oo.r 
SH> OEV: t .% 0.39 I 38. 81 1785.97 0.357 103.20 1881.lb 0.1175 0.50 10.21 o. 0020 

"'FAN: 149. 20 o. 7~ 809.26 121043.94 0.605 16. 24 2426.70 0.0121 l.84 5 70. I 9 o. 0029 
srn oev: 4.15 o. 02 116.76 19927.34 0.100 I. 38 254.14 0.0011 1.09 148.90 o. 0007 

.... EAN: 111.40 9. 74 728.44 86184.69 7.1~3 15.06 1770 .82 0.1410 4.t.3 534.59 o.0444 
srn DEv: 5.51 n.1tb 151.12 21853.98 1. 814 O. BB 169.37 0.0141 2.oe Z\7 .15 0.0180 

10 MF4N: 41.30 4.13 889.97 3H89.69 J.139 35.70 1511.39 0.1511 1. ze ~ 1.21 0.0051 
srn DEV: 5.29 0.51 151 ... l 0650. 04 1.06• 25. 5~ 1198.Al 0.1199 0.40 lt .04 0.0011 

It ME AN: 11.56 0.91 502.o1 6788.50 0.455 114.07. Z415.59 O. IOIA I. t H 15.90 0.0011 
sro Pfv: o. 78 0.05 lbl.bb 2095.•5 0.140 120. 25 1699.98 C. t t 19 0.11 1.qq 0.0001 

TOI l).l FOR CYCLF ~EAN: t H .b90 13. 700 n.9•2 0.0562 
STO DEV: 1.42' 2.869 0.552 O. 01 Bl 

TOT Al FOR CYCLE/LR FUFL MEAN: o. 121 0.04Q 0.0012 
srn nev: 0.102 0.01b 0.0012 
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A&7 

I 
l 

UAlt:I •t~•ltl 

T!ST DRGANllATI0111 T!LEDYNE-CDNTININT&l 

ENGINE SU''LIERI T!L!DYll!-CllllTIN!NTAL 

ENGINE DlTl •••••••••••-••••-••••• .... •-•••• .... - ..... - ........... ---.--.. -·•--•• ...... . 

ENGINE TYP! lND .m!LI D-•To-« ll!ll&L 1111111111 • •1o-t1-JllJDIA 

RATED HDRSEPDllEU ZlD. 

-0. HRS 

FUEL I lV GlS 80/87 FUEL H/C UTIDI 

O'ERATIONAL DATA ••••••••••••••••••••••••••••••••••• .. ••• .. ••••••••••••••••••••• ................... eeeee~eeee• .. ••-•• 

INLET llR TEllPERlTUAE, DEGREES Fl START -0.00 FINISH -0,00 

ATMOSPHERIC PRESSURE! START Z8.5J FINISH -0.00 

INLET UR HUMIDITY, GRN HZD/LB AIAI 

RELATIVE HUlllDITYI 

11•.00 

-0,00 PERCENT 

SAllPLE llNEI TEllPEUTURE, DEGREES Cl -o.oo, FLOW RATE, LITERS/NINI -o.oo 
SOPLE LINE TUN SPORT TIME, SEC1 -o.oo 

HUHBER OF TESIS1 

CDllllENISI 

TEST POWER 
NODE SHAFT 

HP 

COLD SI &RT + I JO sec I o.o 
TUl-IDlF LDW z 1.90 
TUI-IDLE HIGH ) 5.00 
RUN-UP 4 H.00 
TAKE-OFF I 001 6 189.60 

TEST EXHAUST EXHAUST co co 
HOOE GAS G&S IORYI z 

TEHP PRESSURE PPMV IDRYI 
DEGREES PSIA PERCENT 

I -o.oo -o.oo 4<JOOO.OO -o.oo 
2 -o.oo -o.oo JIOOD.00 -o.oo 
l -o.oo -o.oo 6<JOOO.OO -o.oo 
4 -o.oo -o.oo 78000.00 -o.oo 
6 -o.oo -o.oo 122000.00 -o.oo 

TEST HASS EHi HASS EHi HASS EHi HASS EHi 
HOOE co Ht N02 CD2 

LB/ IK LB/IK LB/IK LB/IK 
LB FUEL LB FUEL LB FUEL LB FUEL 

427. zo 148.40 -o.oo -o.oo 
28 .. 51 IH.44 -o.oo -o.oo 
5A7.51 16.14 -o.oo -o.oo 
868. 45 15.34 -o.oo -o.oo 

• ll 5Q. 60 16.89 -o.oo -o.oo 

TEST co co 
HOOE z 

llUSURED 
PERCENT FUEL 

Al HO FLOW 
U/HR 

0 1 •. 80 
0 8.)0 
z u.oo 

10 ll.50 
8Z uo.oo 

THC HO 
IWETI IORYI 
PPMV PPMV 

v 

21500.00 n.oo 
20000.00 69.00 
2700.00 80.00 
2000.00 145.00 
2500.00 100.50 

HASS EMI MlSS EMI 
NO NOi 

LR/IK LB/IK 
LB FUEL LB FUEL 

1.05 -o.oo 
1.04 -o.oo 
1.12 -o.oo 
2.65 -o.oo 
1.57 -o.oo 

THC ND 

AIR FLDll 
L81HR 

HD 

n.oo 
11.00 

111.00 
21>1. 00 

1318.50 

2 
IORYI 
PPMV 

ND 

• IDRYI 
PPMV 

-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

CALCULATED 
FIA 

0, 108]) 
o.1oz•1 
0.11111 
0.08238 
0.09860 

llDEHYDES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi lllSS Elll MASS EMI 
co HC N02 

LB/HR L8/HA LB/HR 

3.H 1.16 -o.oo 
z. 36 1.09 -o.oo 
7.64 0.22 -o.oo 

I 8.67 0.3) -o.oo 
150. 15 2.20 -o.oo 

ND 
2 

SMOKE 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EHi 
C02 

lB/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NO 
x 

LB/ IK HP-HA LR/IX HP-HR LB/U HP-HA LB/IX HP-HA lB/ IK HP-HA LB/IK HP-HR 

•••••HOA.SEPOWEA.-Hq BASIS NOT CllCULABLEOOoo 
2 1.243 -o.ooo 0.5H 0.005 -o.ooo 0.005 
) 1.528 -o.ooo O.,Oft'-1 0.001 -o.ooo 0.003 
4 O. HR -o.ooo 0.014 0.002 -o.ooo o.ooz 
• 0.795 -o.ooo 0.012 0.001 -o.ooo 0.001 

PARTICULATES 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

MASS EMI MASS EMI 
ND NDX 

LB/HR LB/HR 

0.01 -o.oo 
0.01 -o.oo 
0.01 -o.oo 
0.06 -o.oo 
0.20 -o.oo 

. ) 
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111·2 TO 111·54 

TABLEM 

AUXILIARY POWER UNITS 

AIRESEARCH MFG. 

CONTENTS: 

INDIVIDUAL ENGINE RUNS - MASS EMISSION CONVERSIONS 
ONLY (INCLUDES AIR HORSEPOWER CALCULATED DATA) 
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. 'JJ;) 

DATE: 5111111 

TEST ORGAN! ZATION: Al RESEARCH 

ENGINE SUPPLIER: AIRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 
CAL 10 NUllBER: 35 ENGINE TYPE ANO llOOEL: GTCP3<>-92 SERIAL NUllBER: P-28194 

RATED SHAFT HORSEPOWER: 40. 

ENGINE TOTAL TIME: o. HRS 

T 1 llE SINCE HOT SECT ION OVERHAUL: o. HRS 

TlllE SINCE 1 

NI COllPRESSOR OVERHAUL: o. HRS 
NZ COllPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEllENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: o. HRS 

FUEL: AV KEROS FUEL Hit RAT IQ: l.9ZB 

OPERATIONAL DATA ******************************************************************************************************* 

INLET AIR TE~PERATURE, DEGREES F: START 95.00 FINISH 95.00 

ATMOSPHERIC PRESSURE: START ze .5b FINISH 28.5b 

INLET AIR HUlllOITY, LBS HZO/LB AIR: o.001z 

Rf.LATIVE HUlllDITY: 5.00 PERCENT 

-0.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLF. LINE TRANSPORT TIMF, SEC: -o.oo 

NUMBER OF TESTS: 

SHP LfJAOING ONLY 

TESf POWER ENGINE CORRECT EC GAS GEN F/A CfJMPRESSOR COMPRESSOR RL EFO 
-~ODE S>iAFT AIR SPEED FUEL A IR FLOW CALC INLET DI SC>IARCE rt OW 

fiP HP RPM FLOW LB/SEC FROM TEMP PRESSURE L9/MIN 
NI NZ Lff/HR FMISSIONS OE GR HS F PS I A 

II 0 o.o o.o 59200. 00 -o.oo 15.40 -o.oo o.oce,oo B3.00 J9. JO o.o 
bl I 10.20 o.o 59200. 00 -o.oo 31.40 -o.oo 0.009300 9b.OO 19.JO o.o 

11/ b Z0.30 o.o 59100.00 -o.oo 40.40 -o.oo 0.009900 100. 00 19.40 o.o 
lb/ 11 30.50 o.o 59100.00 -o. 00 43.40 -o.oo O.OIOMO 9b.OO H.bO o.o 
20/lb 40.10 o.o 59100.00 -o.oo 41.40 -o.oo 0.011400 9B.OO 19. 10 o.o 

POWER F.XHAUST EJHAUST ca ca THC Nfl NO NO ALOFHYOFS SMOKE PART ICUL ATFS 
PEM.CF.NT GAS GAS I WET I z (WFTI I WET I 2 x 

RATED TEMP PRESSURE PPMV IWETI PPMV PPJl4V I WF TI I ~[T J 
SHP OEGR FFS F PS I A PERCENT v PP~V PPMV 

0 b40.00 -o.oo 331.40 1.12 5Z.b0 1.10 5. I 0 12.70 -a.no -o.oo -o.oo 
75 675. 00 -o.oo Zbb.10 l. BB 24. 50 9.ZO 5.10 l4.lf> -o.oo -o.oo -o.oo 
50 710.00 -o.oo Z24. 50 z.oz ll.50 l l. 30 5.00 16.10 -o.oo -o.oo -o.oo 
76 745. 00 -o.oo 193.00 2.15 q.10 14.00 5.20 1q.20 -o.oo -o.oo -o.oo 

lOl 795. 00 -o.oo l 70. 10 2.12 h.bl) lb.JO 5.30 71 .bO -o.oo -o.oo -o. 00 

POlllER MASS EMI MASS EMI MASS EMI ~ASS EMI MASS EM I ~•ss FMl MASS F•l "14.SS f~ I "'11\SS E•I MAS~ i:~T ~ASS F!'"ll loll '\SS EM I 
PERCENT co Ht NOZ coz NO NOX co HC N02 CU7 NO NOX 

R1HEO LB/ lK LB/ IK LB/ IK LB/lK LB/ lK LR/ lK l~/HR L 8/HR L13/HFt LB/HR LA/HM LH/H~ 

St-tP LB FUEL LB FUH LB FUEL LB FUEL LB FUEL LB FUEL 

0 37.14 3.37 -o.oo 30 30. 00 -o.oo 2.l4 l. 31 O. I; -n. oo 101.Z~ -0.:JO O.OB 
25 27.47 1.44 -o.oo 1050.00 -o.oo 7 .4 3 l .03 O.t'}'i -o.oo 114.:H -0.01) 0.09 
50 7.l .b5 o. 15 -o.oo 3050.00 -o.oo 7.5B o. B7 o. 01 -o.on 1Z3. 22 -a.on 0.10 
7b 17. 49 0.50 -o.oo 30b0.00 -o.oo 7.B, 

o. '' 
o. 07 -o.oo t 12. ~o -o.oo O.lZ 

lO l 14. 30 n. 12 -o.oo 30bO.OO -o.oo 2.9~ O.~B o. 117 -o.oo 14'>. 04 -o.oo o. l• 

POWER ca co THC NO NO NO 
PEACE NI 2 l 

RArEO LB/IO HP-HR LR/ IK HP-HR LR/I K HP-HR LR/lK HP-HR LB/lK HP-HR. LR/IK liP-ttR 
SHP 

•••••~ORSEPOWER-HP BASIS NOT CALCULABLE••••• 
25 l00.73B lllB3.l74 5.29R -o.ooo -0.000 B.901 
50 43. 083 bObq.q4q 1. 485 - 0. 000 -a. ooo 5. I 31 
7b Z•· B9Z 4354.72 7 o. 713 -o.ooo -o.ooo 4. Qf_,4 

lOl 16.b54 35,3. 731 o.no - o. oon -o.ooo 3. 4~q 
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I 
I 

DATfl '1ll/ll 

TEST OAGANllATIOlll AIRESEARCH 

ENGINE SUPPUERa AIRESEARCH 

ENGINE DATA ••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••* .. '''''''''''''''''''''''''''''''''''''''''''''''' 
CAL ID NIJllBER• ID ENGINE nPE AND llODELI GTCPJD-92 SER UL NUllaEA: P-28194 

RATED SHAFT HDRSEPDMER: 40. 

ENGINE TOTAL TINE• o. HRS 

TlllE SINCE HDT SECTION OVERHAULS o. HRS 

TlllE SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COllPRESSOR OVERHAUL: o. HRS 
COllBUSTOR C lN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL I o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: AV KEROS FUEL HIC RAT ID: 1.928 

OPERATIONAL OAT& ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR 1'1'11PERATURE, DECREES F: START 98.00 FINISH 9B.OO 

ATMOSPHERIC PRESSURE: STUT 2B.56 FINISH 28.56 

INLET AIR HUMIDITY, LBS H2D/LB AIR: 0.0012 

RELATIVE HUlllDITY: 5.00 PERCENT 

SAllPLE LINE: TEMPERATURE, DECREES C: -0.00, FLOM RATE, LITERS/MIN: -o.oo 

SA•PLF. LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: 

COllMENTS: 

CDMAINATIDN SHP/BLEEO LOADING 

TEST POWER ENGINE CORA.Et TEO GAS GEN FIA r.OMPRESSDR CCllPRESSOR BLffD 
MOOE SHAFT AIR SPEED FUEL AIR FLOW CALC INLEI DISCHARGE FLDW 

HP HP RPM FLOW LB/SEC FROM TEllP PRESSURE LB/MIN 
NI N2 LB/HR EMISSIONS DEGREES F PSIA 

221 0 40.60 24.JO 58900. 00 -o.oo 69.00 -o.oo 0.020100 97.00 31.00 25. 51 
19122 J0.40 25.H 58900.00 -o.oo 69.00 -o.oo 0.019900 9B.OO 16.40 27. 52 
15119 20.JO 21.00 59000.00 -o.oo 67.50 -o.oo o.019aoo 99.00 H.80 2'9 .. •3 
10115 10.zo 21.19 59000.00 -o.oo 65. 50 -o.oo 0.019500 98.00 35.10 31. IJ 

5110 o.o 2B.62 59000.00 -o.oo 64.00 -o.oo 0.019100 9B.OO 34. 10 32.54 

POWER EXHAUST EXHAUST co en THC ND NO NU ALOEHYOES SMOKE DART ICULA TES 
PERCENT GAS GAS I METI 2 IMETI IWETI 2 x 

RATED TEllP PRESSURE PPMV I WETI PPMV PPMV I WET I IWETI 
SHP DEGRHS F PSU PERCENT v PPNV PP~V 

101 131B.OO -o.oo 101.00 4.01 4.90 41.80 4. 10 45.90 -o.oo -o.oo -o.oo 
75 1320. 00 -o.oo 111.so 4.02 4.90 40.40 J.QO 44.30 -o.oo -o.oo -o.oo 
50 I 320. 00 -o.oo 111. 50 4.00 3.BO 3q.20 1. 50 42. 70 -o.oo -o.oo -o.oo 
25 1320. 00 -o.oo 121.10 3. q4 l.50 31.60 3.10 41. JO -o.oo -o.oo -o.oo 

0 1J20.00 -o.oo 121.qo ]. 88 1.20 16.00 4. JO 40.30 -o.oo -o.oo -o.oo 

POwER llASS EHi HASS E• I •ASS EMI HASS EHi llASS EHi MASS E~ I llASS EMI MASS EH I MASS EHi MASS E~I ~ASS EHi ~ASS E~I 

PERCENT co Ht N02 C02 ND NOX co Ht N02 COl NO NOX 
RATEO LB/IK L8/IK LBllK LBllK LB/ IK LBllK LB/HA L 8/HR LB/I'll LBIH~ l~/HR LB/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL 

101 5.04 o.n -o.oo 1020.00 -o.oo J. 55 o. J5 0.01 -o.oo 20B.1B -o.oo 0.25 
75 5. 12 0.11 -o.oo J020.00 -o.oo 3.41 0.31 0.01 -o.oo 20B.18 -o.oo 0.2' 
50 5.15 0.10 -o.oo 1020.00 -o.oo ). J6 O.lb 0.01 -o.oo 201.85 -o.ryo 0.21 
25 5.91 0.10 -o.oo 1020.00 -o.oo J. JI o.1q 0.01 -o.oo 197.BI -o.oo 0.22 
~ 6.14 o.oq -o.oo JOZ0.00 -o.oo 3. 28 o.1q 0.01 -o.oo l 1B.28 -o. 00 O.ZI 

POWER co co THC NO NO NO 
PERCENT 2 2 • 

RATF.0 L 81 IK HP-+IR LBllK HP-HR LB/I K HP-HR LB/I K HP-HR LR/ lK HP-HR LBllK HP-HQ 

SHP 

101 5.361 ll!0.677 0.1•1 -o.ooo -o.ooo ) .111 
75 6.5H J11Z. 016 O.lbl -o.ooo -o.ooo 4.270 
50 7.6)b 4109. 762 0.150 -0.000 -o.ooo 4. 802 
25 10.195 5206.340 0.111 -o.ooo -o.ooo 5.705 

0 n.ne 6752.922 0.201 -o.ooo -o.ooo 7.])9 
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I 
I 

TUT llllGAMllATIClll AIUSEUtM 

llRHUatll '· 
EM,INE OITA ••• .. ••••eae .. aaeeeea.e..a .... a ... aeaa .. a ... a .. aaa .. a .. a .... ae ..... aaaaaeaaa .... aaa ..... aaaaaa .. a .. aa ....... 

tlL ID llllll!RI l5J Ell"llE Tn! UIO llOOEL 1 UOl~H 

RATED SHAFT HORSEPOWER• •o. 

EllGINE TOTAL Tlll!I o. HllS 

TlllE SlllCE HOT SECTION OVUHAUL• o. HllS 

TlllE SINtEI 

Nl tOll,RESSOR OVERHlULI o. HU 
NZ tDllPRESSOll OVUHlUU o. HRS 
CDllBUSTOR Clll REPLlCEllENT1 o. HRS 
F IUT STAGE llOllLE GUIDE VlNE OVERHAUL I o. HRS '"'-NI TURBINE OVERHAULI o. HRS r 
NZ TURBINE OVERHlUl.1 o. HRS 

FU!LI IV llfRDS FUEL H/C UT ID• l.9ZI 

O~EllTION&l OITA aaaeaaaeaaaaaaaaaaaaeaaeaaaaaaeeaaaaaeaaaaaaaaaaaaeaeeeeeeaaeaaaeaeaaeaeeeaaaeeeaeaaaeeeaaeaeeeaaaeaaae 

INLET AU TEllPEUTl.aE, DECllEES fl 

ATllDSPHERIC PRESSURE• 

INLET AIR HUMIDITY, LBS H2D/L8 AIR: 

RELATIVE HUMIDITY• 

START n.oo 

START 

0.0020 

15.00 PEACENT 

FINISH 

FINISH 

n.oo 

ze.s4 

SAMPLE LINE• TEMPERATURE, DEGREES Cl -o.ao, FLOW RATE. LITERS/NINI 

SAMPLE LINE TRANSPORT TINE, SEC• 

NUllBER OF TES TS I 

-o.oo 

CDllllENTS: 

SHP LOADING ONLY 

TEST POWER ENGINE 
llOOE SHAFT llR SPEED 

HP HP RPll 
NI 

I/ 0 o.o o.o 59200.00 
6/ 1 10.20 o.o 59200.00 
Ill 6 20.40 o.o 59200.00 
16/ I I 30.50 o.o 59000.00 
20/16 40.60 o.o 58900.00 

CORRECTED GAS GEN 
FUEL UR FLOW 
FLOW LB/SEC 

N2 LB/HR 

-o.oo 16.40 -o.oo 
-o.oo )9.40 -o.oo 
-o.oo 42.40 -o.oo 
-o.oo 46.40 -o.oo 
-o.oo 50.30 -o.oo 

-o.oo 

FIA COMPRESSOR COllPRESSOR BLEED 
CUC INLET DISC HUGE FLOW 
FRON TEllP PRESSURE LB/MIN 

EMISSIONS DEGREES F PSIA 

0.008600 B2.00 40.20 o.o 
0.009400 85.00 40.20 o.o 
0.009900 85.00 40.10 o.o 
0.010100 83.00 40.50 o.o 
0.010900 BB.00 40.50 o.o 

PD WEA EXHAUST EXHAUST co CD THC NO ND NO ALOE HY DES SHOKE PART I CUL IT ES 
PERCENT GAS GAS I WETI 2 IWET I I WETI 2 • 

RITED TEMP PRESSURE PPHV I WETI PPllV PPllV IWETI IWETI 
SHP DEGREES F PSIA PERCENT V PPHV PPllY 

0 610.0D -o.oo 214.50 1. 74 T.30 12 .oo '· 20 19. 20 -o.oo -o.oo -o.oo 
25 650.00 -o.oo 257 .10 1.90 5.30 u.10 T.60 20.80 -o.oo -o.oo -o.oo 
50 695.00 -o.oo 271.40 2.01 5.60 14.00 B.oo 22.10 -o.oo -o.oo -o.oo 
76 765.00 -o.oo 309.50 2.oe 1.10 15.90 B.60 24.50 -o.oo -o.oo -o.oo 

IOI 850. 00 -o.oo 332. 80 2.20 6.50 16.60 9.60 26. 20 -o.oo -o.oo -o.oo 

POWER lllSS Elll NISS Elll NlSS Elll llASS ENI lllSS EHi NASS Ell I llASS EH I llASS EHi Ill SS Ell I HASS EHi HASS EH I HASS ENI 
PERCENT CD HC ND2 C02 NO NDX CD HC ND2 C02 NO NDX 

RATED LBllK LA/IK LB/IK LBllK LBflK LB/IK LBfHR LB/HR LB/HR LB/HR L8fHR LB/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LS FUEL 

0 26. IQ 0.47 -a.no 3060.00 -o.oo 3. 52 0.'15 0.02 -o.oo 111.JB -o.oo O. IJ 
25 26. 25 0.31 -o.oo 3050.00 -o.oo J.48 1.01 0.01 -o.oo 120.11 -o.oo 0.14 
50 26.21 0.31 -o.oo 3050.00 -o.oo 3. 50 1.11 0.01 -o.oo 129.32 -o.oo 0.15 
76 28. BT 0.38 -o.oo 3040.00 -o.oo 3. 76 1. 34 0.01. -o.oo 141.06 -o.oo 0.11 

10 I 29.22 0.33 -o.oo 3040.00 -o.oo J. 78 1.47 0.02 -o.oo 152.91 -o.oo 0.19 

POWER co CD THC NO ND NO 
PERCENT 2 2 I 

RAT En LB/IK HP-HR LB/IK HP-HR LB/IK HP-HR LBllK HP-HR LBflK HP-HR LR/lK HP-HA 
SHP 

..... HORSEPOWER-HR BASIS NOT CALCULABLE••••• 
25 101.40'1 11781.367 I. 186 -o.ooo -o.ooo 13.04 
50 54.484 6339.211 0.640 -o.ooo -o.ooo T.279 
76 0.'122 4624.TB5 o. 572 -o.ooo -o.ooo 5. 719 

IOI 36.1'19 H66. 305 0.408 -o.ooo -o.ooo 4.6BB 
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I 
l 

DUEi 5118/ll 

1ES1 0RGlN\ll1\Qlll •lAESE•AtM 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE OAT& • .. •••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••• 

CAL ID NUllBEA• 86 ENGINE TYPE •ND llODEll GTCPJ0-9Z SER UL NUllBEA: P-28194 

RATED SHAFT HORSEPONER 1 40. 

ENGINE 10UL TlllE• o. HRS 

TIME SINCE HOT SEC110N OVERHAUL: o. HRS 

11ME SINtE1 

NI COllPRESSOR OVERHAUL: o. HRS 
NZ COllPRESSOR OVERHAUL I o. HRS 
COll8USTDR CAN REPUCEllENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: o. HRS 

FUH• AV KEROS FUEL Hit RATIO• l.'IZB 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET UR TEllPERATUllE, DEGREES F: START 91.00 FINI SH '13.00 

ATllOSPHERlt PRESSURE: START 28.84 FINISH 28.84 

INLET AIR HUMIDITY, lBS H20/lB AIR: 0.0020 

RF.LAT IVE HUlllOITV: 15.00 PERCENT 

SAllPLE LINE• TEllPERATURE, DEGREES C: o.o 

SAllPLE llNE TRANSPORT TlllE. sec: o.o 

NUllBER OF TESTS: 5 

COH .. ENTS: 

COMB I NAT ION SHP/BLEED LOADING 

TESJ POllFA ENGINE CORRECTED GAS GEN FIA COllPAESSOR CO•PAESSOR BLHO 
~OOF SHAFT AIA SP EEO FUEL AIR HOW CALC INLET OISCHARGF FLOW 

HP HP RPM FLOM LB/SEC FRO• TEMP PRE SS URE LR/MIN 
NI NZ LB/HA ElllSSIONS OfGAEfS F PS I A 

221 0 40.30 1'1.65 58600.00 -o.oo 68,00 -o.oo 0.015100 89.00 lA.30 20.01 
l'l/22 10.10 22.'12 58600.00 -o.oo 6B.OO -o.oo 0.015'100 'II.OD 11.40 24.00 
1511 q 20.20 Z5.S6 58600.00 -o.oo f)7.00 -o.oo 0.011100 Q'5.00 36.SO 11.3q 
10115 10.10 28.14 58600.00 -o.oo 67.00 -o.oo 0.011100 Qb.00 15. 10 10.'15 
5110 o.o 2'1.15 5q600.00 -o.oo 66.00 -o.oo 0.017'100 qs.oo 15.10 12. 82 

POWE1' UHAUST El HAU ST co to THC NO NO NO AlOEl<YOES 5~nu PART 1CUlATH 
PERCF~T GAS GAS IWEJI 2 IWEJI f WETI 2 • RA TEO TEMP PRESSURE PPMV I llETI PPHV PPHY I NETI IWET I 

SHP DEGREES F PS IA PERCENT y PPllY PPHV 

100 lll 5. 00 -o.oo Hl.20 1.11 l.10 28.'IO q,qo 18. RO -o.oo -o.oo -0.00 
15 1120.00 -o.oo 3'5.40 l. 21 2.60 2'1.50 '1.20 18. 10 -o.oo -o.oo -o.oo 
50 1120.00 -o.oo ]42. ]0 l.44 I.AO JI .60 8.'10 40.50 -o.oo -o.oo -o.oo 
25 IH5.00 -o.oo H6.80 3. 56 I. 50 ]4.50 '1.10 43.10 -o.oo -o.oo -o.oo 

0 1130.00 -o.oo 341.10 J.60 1.00 35.30 '1.40 44. 70 -o.oo -o.oo -o.oo 

POWER llASS EHi llASS EHi HASS Ellf ~ASS EHi HASS EHi HASS E•I llASS EHi HASS FHI llASS EH I HA5S E•I HA5S EHi "'ASS FMI 
PERCENT co HC N02 C02 NO NOX co HC N02 C'l7 ~o N11X 

RATED LB/IK LB/IK LB/IK LB/lk LR/lk LB/lk LB/HA lA/HO LB/HP LBI~• t6/ ... P LR/HR 
5HP LB FUEL LB FUEL L 8 FUEL LB FUEL lR FUEL LB FUEL 

100 20.10 0.11 -o.oo 1020.00 -o.oo ]. 81 1 ... 0.111 -o. 00 205. 16 -o.oo 0.26 
1' 20.61 0.0'1 -o.oo 1020.00 -o.oo J.08 1.41 0.01 -o.oo 205.Jb -0.1)0 0.21 
50 1'1.0'1 O.Ob -o.oo 1010.00 -IJ.00 J.11 1.2~ o.oo -o.~o 201.b1 -0 .. 'lO 0.25 
25 18.M 0.05 -o.oo 1010.00 -o.oo J.86 1.25 o.oo -o.oo lOl .'7 -o.oo 0.26 

0 18.15 0.03 -o.oo 1010.00 -o.oo J.90 1.7.0 o.oo -o.oo lqA.bb -o.oo 0.2b 

POWF.R co co THt ~n NO NO 
PFRCENT l 2 • 

OATEO LB/ IK HP-HR LRllK HP-HQ: LB/I K llP-HR LO/ IK HP-HR LBllK HP-HR. LR/IK HP-HR. 
SHP 

100 2).471 3425.412 0.121 -o.ooo -o.oon 'i. l!IR 
15 26.418 JB58. 880 0.11? -o.ooo -n.ooo J. Q16 
50 2J.Q44 4406.688 0.085 -o.ooo -o.ooo 5.47.'I 
25 12. 681 5213.62'1 n.081 -o.ooo -o.ooo b. 117 

0 41. 0'12 6816.168 0.010 -o.ooo -o.ooo 8. 814 
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OAT!I 

TEST OllGAllllATllllll AIR!S!AICN 

.ENGlllE SUPPLIU• AIHHHCN 

!NGINE OlTA ••••••• .... • .. •••••••••••• .. •••• .. ••••-••••••••N••••••••••••M•• .. ••-••••••••••••••••••••••••••••• .. •••• 
CAL 10 ll.IRIER• . 16 ENGINE T'fPI 1110 lllOELI GTCPJ._, 

RITED SHAFT HD•SEP011E•1 160. 

ENGINE TOTM. TlllEI 

TINE SllltE HOT SECTION DYfRHIULI 

TINE SINCEI 

NI CDNPRESSDll OVERHAULS 
NZ COMPRESSOR OVERHAUL• 
CDllBUSlDR CAN REPLACEMENT• 
FIRSl STAGE NDIZLE GUIDE VINE OYERHIUL• 
NI TURBINE DYERHAULI 
NZ TURBINE DYERHIULI 

FUEL H/C RAT IOI 

o. 

o. 

D. 
o. 
o. 
o. 
o. 
D. 

1.111 

NU 

NU 

HRS 
HRS 
HU 
HRS 
Hl!S 
HRS 

SHIAL NURIE .. 1 ,_ ...... 

OPER&TIONAL OATI eeaaeaa .. aaeeeeeeaeae•eeaaeeae••••••••••••••••••••••••••••••••***************************************** 

INlET AIR TENPERATUllE, DEGREES F• START 

ATMOSPHERIC PRESSURE• START 

98.DD 

28.65 

FINISH 99.DO 

FINISH 28.65 

INLET AIR HUMIDITY. LBS HZD/LB AIRI D.DD50 

REllT I YE HUlllDllYI 14.DO PERCENT 

SOPLE LI NEJ TEMPERATURE, DEGREES Cl -O.DO, FLDll RITE, LITERS/lllNI 

SAMPLE LINE TRANSPORT TIME, SEC• 

NUNBEA OF TESTS• 

-0.DD 

COMllENTS: 

SHP LOADING ONLY 

TEST POWER ENGINE 
NOOE SHIFT AIR SPEED 

HP HP RPN 
NI 

II 0 o.o o.o 59200.0D 
6/ I 41.00 o.o 59100.00 
Ill 6 53. 70 O.D ~90DD.DD 

POWER E lOIAUST E IHIUST CD 
PERCENT GAS GAS I llETI 

RITED TEMP PRESSURE PPHV 
SHP DEGREES F PSIA 

0 600.00 -o.oo 145.60 
25 115.DO -o.oo 206.50 
H 750.00 -o.oo 218.80 

CORRECTED GAS GEN 
FUEL AIR FLOW 
FLOW L BIS EC 

NZ LB/HR 

-0.DD 64.50 -O.DD 
-o.oo 6B. 30 -O.OD 
-o.oo 94.ID -D.DD 

CD THC NO 
2 IWETI 1 llETI 

CllETI PPHY PPHY 
PERCENT Y 

1. 52 14.20 ll.3D 
1.96 15.ZO 18.90 
2.12 14.60 20.20 

-D.00 

FIA CONPRESSDR CONPRESSOR BLEED 
CALC INLET DI SCHAAGE FLOW 
FRON TENP PRESSURE LR/HIN 

ENISSIDl'IS DEGREES F PSIA 

o.DDHDD 98.00 53.00 o.o 
o.DD9600 98.DO 53.ZO o.o 
O.OID400 98.DO 53.ZD o.o 

NO NO ALDEHYOES SNO!<E PARTICULATES 
2 I 

C llE Tl IWET l 
PPMV PPMY 

6.80 18.10 -o.oo -o.oo -o.oo 
10. 30 2q.20 -o.no -o.oo -o.oo 
12.10 )2.30 -o.oo -o.oo -o.oo 

POWER NASS EMI MASS ENI MASS EHi NASS ENI NASS EMI HASS EMI MASS ENI MASS EN I MASS EMI NASS EMI MASS EMI MASS ENI 
PERCENT co Ht NOZ C02 NO l'IOX CD HC NOZ coz NO NOX 

RITED LBllK LBllK LBllK LB/IK LBllK LBllK LB/HR LB/HR lB/HR LB/HR LB/HR LBIHR 
SHP LA FUH LB FUEL L 8 FUEL LB FUEL LB FUEL LB FUEL 

0 18. 79 1.05 -0.0D 3090.00 -0.0D 3. B4 1.21 0.01 -o.oo 199.)0 -o.oo o.zs 
25 Z0.56 0.86 -o.oo 3070.00 -o.oo 4. 11 1. 40 0.06 -o.oo 209.68 -o.oo O.H 
H Z0.15 0.11 -o.oo 3070.DO -o.oo 4.89 1.90 0.01 -o.oo 288.89 -o.oo 0.46 

POWER co co THC NO NO NO 
PERCENT z 2 x 

RHED lB/IK HP-ffR lB/IK HP-HR LB/IK HP-HR LB/ 1K HP-HR LAllK HP-HR LAllK HP-HR 
SHP 

•••••HORSEPCNEA-HR 815 IS NOT CALCULABLE••••• 
2~ 14.250 511~.164 1.08 -o.ooo -o.ooo 7.9H 
33 )5. 311 5)19. 641 1.348 -o.ooo -o.ooo 8.565 
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DATE• ,,14/ll 

TEST DRGlNlllTIDNI llRESElRCH 

ENGINE SUPPLIER! llRESElRCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Cll ID NUNBERI Bl ENGINE TYPE lND MODEL I GTCPlb-6 

RATED SHlFT HORSEPOWER: 160. 

ENGINE TOTll TIME• 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL 1 

COHBUSTOR ClN REPLACEMENT: 
FIRST SflGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUEL H/C RlTIO: 1. 811 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SER Ill NUMBER 1' P-H696 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIA TEMPEAATUAE, DEGREES F: STAAT 101.00 FINISH 101.00 

ATMOSPHERIC PRESSURE: START Z8.65 FINISH Z8.65 

INLET AIR HUMIDITY, LBS HZD/LB AIR: 0.0050 

RELATIVE HUMIDITY: 14. 00 PUCE NT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -o.oo, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLF. LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

COMBINATION SHP/BLEEO LOAOING 

TEST POWER ENGINE CORA EC TED GAS GF.N F/A COMPRESSOR COMPRESSOR RUFO 
MOOE SHAFT AIR SP EEO FUEL Al R FLOW CALC INLET DISCHARGE Ft.OW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSURE lRl•IN 
NI NZ LB/HR E~ISSIONS OFGREES F PS I A 

15/ 0 91.10 56.18 58400.00 -o.oo 149.40 -o.oo 0.018100 100.00 50.10 42. 35 
10/15 40.60 H.91 58600.00 -o.oo 111.00 -o.oo 0.011600 101.00 47.00 59.04 

5110 o.o 96.41 59900.00 -o.oo 12 3. 90 -o.oo 0.019000 102.00 44.10 A 1.10 

POWER EXHAUST EXHAUST co en THC NO NO NII Al OEHYOES SMOKE PARTICULATES 
PERCENT GAS CAS I WETI 2 IWET I I WE Tl 2 • 

RATED TEMP PRESSURE PPMV IWETI PPMV PPMV IWHI lwHI 
SHP DEGREES F PS IA PERCENT v PPl'!V PPMV 

•6 1200.00 -o.oo 2H.30 J. 19 3.90 41. 50 12.20 5q.1r. -o.oo -o.oo -o.oo 
25 1195.00 -o.oo 291.90 3. 58 1.20 40.90 13.40 54. 30 -o.oo -o.oo -o.oo 

0 1115.00 -o.oo 259.00 3. 65 9.00 41.10 12.60 5J.90 -o.oo -o.oo -o.oo 

POW EA MASS EM I MASS EMI MASS EMI MASS EMI •ASS EMI MASS fM I •ASS FMC MASS EMI MASS F•I WAS~ F.'U MASS E ... I MASS EM I 
Pf ACE NT co Ht N02 COZ NO NOX co HC N02 crll NO NOX 

kATEO LB/IK l R/ IK l8/IK LB/IK L8/IK l8/IK LR/~R LB/HR LR/HN UHHq LB/HP.. l~/HR 

SHP LR FUEL LB FUEL LB FUEL L8 FUEL LB FUEL LS FUEL 

56 12. ]8 0.11 -o.oo JOJO.OD -o.oo ~.98 1. 8• 0.0? -a.no 4 52. b9 -o.oo 0.14 
25 15. 12 0.22 -o.oo 30JO.OO -o. 00 4.Bl 2.1 • 0.03 -o.oo 41 ~ .11 -n.oo 0.66 

0 13.68 0.21 -o.on J030.00 -o.oo 4.b~ 1. lO 0.03 -o.oo 315.47 -o.oo 0.58 

POWE A co co THC NO NO NO 
PERCFNT 2 1 • 

RATED LH/ IK HP-HR LB/IK HP-HR. l 8/IK HP-HR LR/ IK HP-HA LR/IK HP-HA: l~/ I K HP-HR. 

SHP 

~6 12.540 3069.316 n. 115 -o.ooo -o.ooo 5.050 
2• 18. 910 1624. 521 0.266 -o.ooo -o.~oo 5. 149 

0 11. 588 l8CJ't.060 o. 349 -o.ooo -o.ooo 1"1.0l) 
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,,,.," 
T!IT ORGlllllATIOlll AIR!SEARCM 

EllGlllE SU''Ll!R1 AIRlllARCM 

EN,INE DATA •••••• ..................................................... ••••••• .... •••••• .. ••••••• .. ••••••• .. • .. ••• .. •••• 

CAL 10 llU118ERI n EllGlllE nN AMO llOOB.1 GTC,»-• 

RATED SHAFT MORSEPOllU1 160. 

ENGINE TOTAL TlllEI 

TlllE SlllCE HOT SECTION OVEltMIULI 

TlllE S lllCE• 

NI COll,RESSOlt OVEltMIULI 
NZ tOllPltESSOR OVEltHIULI 
COll8USTOR CAii REPUCEllENT1 
F IUT STAGE llOHLE GUIDE VINE OVERHAULI 
NI TURBINE OVERHAUL• 
N2 TUR81NE OVERHAULI 

FUEL H/C RAT 101 

o. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1.111 • 

HRS 

HU 

HRS 
HRS 
HAS 
HRS 
HRS 
HllS 

OPEaATIONAL DATA •••••••••••eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEllPERITUREo DEGREES Fa START 81.00 FINISH 

ATMOSPHERIC PRESSURE: START 28.70 FINISH 

0.0048 INLET AIR HUHIOITY, L8S H20/LB AIR• 

RELATIVE HUHIOITY• 11. 00 PERCENT 

n.oo 

28.70 

SAllPLE LINEI TEMPERATURE, DEGREES Ca -0.00, FLOll RATE, LITERS/NINI -o.oo 

SAHPLE LINE TRANSPORT TIHE, SEC1 

l(Jll8ER OF TESTS• 

COHllENTS• 

SHP LOADING ONLY 

TEST 
HOOE 

POllER 
SHAFT A IR 

HP HP 

-o.oo 

ENGINE 
SPEED 

RPH 
NI N2 

I/ 0 
bl I 

11/ 6 
16/ I 1 
20/16 

o.o 
39.50 
19.10 

114.00 
118.10 

o.o 
o.o 
o.o 
o.o 
o.o 

29100.00 
58900.00 
58600.00 
58500.00 
28300.00 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

CORRECTED 
FUEL 
FLOW 
LB/HR 

12.60 
90.60 

109.60 
128.10 
1)2.90 

GAS GEN FIA 
AIR FLDll CALC 
LB/SEC FRON 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

EH I SS IONS 

O.OOBOOO 
0.010100 
0.012200 
0.01000 
0.015000 

COMPRESSOR 
INLET 
TEHP 

DEGREES F 

B4.00 
86.00 
BB.00 
89.00 
90.00 

COMPRESSOR 
DISCHARGE 
PRESSURE 

PSIA 

52.9D 
53.40 
54.4D 
54.4D 
54.10 

BLEED 
FLOW 
LB/HIN 

o.o 
o.o 
o.o 
o.o 
o.o 

POWER 
PERCENT 

RATED 
SHP 

E IHAUST 
GAS 

TEHP 
DEGREES F 

EIHAUST 
GAS 

PRESSURE 
PSU 

to 
lllET l 

PPHV 

CD THC 
CWETI 

PPllV 

ND ND 
2 

CllETl 
PPHV 

NO ALDEHYOES SMOKE PARTICULATES 

0 
H 
49 
71 
H 

POllER 
PERCENT 

RATED 
SHP 

0 
24 
49 
71 
1' 

POWER 
PERCENT 

i:t.ATEO 
SHP 

540. 00 
615.00 
140. 00 
860. 00 
905.00 

HASS EHi 
co 

LB/IK 
L8 FUEL 

1).15 
12.11 
10. 21 
8.11 
7.62 

co 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
Ht 

LB/IK 
LB FUEL 

0.24 
0.10 
0.06 
0.02 
0.01 

LB/lK HP-+tR 

uuoHORSEPDllER-HR BISI S NOT 
24 28.189 
49 14. 222 
71 9.226 
14 B.528 

2 
lllETI 

PERCENT V 

114.10 
IJ0.10 
IJ0.10 
122.80 
120.20 

HASS EHi 
N02 

LR/ IK 
LB FUEL 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

co 

HUS EHi 
C02 

LB/IK 
LB FUEL 

3090.00 
JOR0.00 
)070.00 
1060.00 
)060.00 

I .6J 
2.06 
2.50 
2.9J 
J.07 

HASS EHi 
NO 

LB/IK 
LB FUEL 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

THC 
l 

LB/ IK HP-HR LB/IK HP-HR 

CALCULABLE .. •U 
1064.496 
4275.171 
1454.578 
3426.063 

0.225 
0.089 
0.024 
0.011 

1.50 
I.BO 
1.40 
o.5o 
0.10 

C llETI 
PPHV 

16.00 
21.10 
27.40 
11.60 
... 40 

5.20 
8.10 
9.70 
9.20 
8.10 

• 
lllETl 
PPHV 

21.10 
29.20 
H.10 
46.80 
50.00 

-o.oo -o.oo 
-o.oo -o.oo 
-0.DO -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

llASS EH I 
NOX 

LB/ IK 
LB FUEL 

HASS EHi 
co 

LB/HR 

HASS EHi 
Ht 

LB/HR 

HASS EH I 
N02 

LB/HR 

OSS EHi 
C02 

LB/HR 

HASS EHi 
NO 

LB/HR 

4.21 
4.56 
4.76 
5.12 
5.21 

NO 

1.00 
1.12 
1.12 
1.05 
1.01 

LB/IK HP-HR 

-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 

0.02 
0.01 
o. 01 
o.oo 
o.oo 

NO 
2 

LB/IK HP-HR 

-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 

224.H 
219.05 
H6.41 
)9).82 
406.67 

NO 

• LB/ IK HP-HR 

I 0.464 
o.OJO 
5 .111 
5. BJ2 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
NOX 

LB/HR 

O. JI 
0.41 
0.52 
0.66 
0.69 
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DAT61 5114171 

TEST DRGANIZATIDNI AIRESEARCH 

ENGINE SUPPUER1 AIRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBER1 82 ENGINE TYPE AND MODEL: GTCP3ft-b P-H712 

RUED SHAFT HORSEPDWERI 160. 

ENGINE TOTAL TIME! o. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE cu1ne VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL! o. HRS 

FUEL: JP-5 FUEL Hit RATIO: 1.871 

OPERATIONAL OITA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERAfURE, DEGREES F: START FINISH qJ.00 

ATMOSPHERIC PRfSSURE: START 28.ro FINISH 28.70 

INLET AIR HUMIDITY, LBS H2DILB AIR: 0.0048 

RELATIVE HUMIDITY: 17.00 PERCENT 

SAHPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORI llME. sec: -o.oo 

NUMBER OF JESTS: 

COMMENIS: 

CDHBINAllON SHPl~LEED LOAOING 

IFS! POWER ENGINE CORR EC TEO GAS GEN FIA COMPRESSOR CCHPRESSOR BLEED 
Mone SHAFl AIR SPEED FUEL AIR FLOW CALC I NL El DISCHARGE FLOW 

HP HP RPH FLOW LB/SEC FROH lEMP PRESSURE LR/MIN 
NI NZ L BIHR f~ISSIDNS OEGRFES F PS IA 

15/ 0 TB.20 64.63 5B200.00 -o.oo IJq. RO -o.oo O.OIB700 91.00 50. lO 4Q. l6 
10115 39. l 0 BO. ]Q 58100.00 -o.oo 132.90 -o.oo 0.011000 94.00 "· )0 6'.60 

5110 o.o 86.25 5B500.00 -o.oo 122. 70 -o.oo 0.017600 91.00 ••.10 14. 28 

POWER EXHAUST EXHAUSI CD co THC NO NO NO ALDEHYDES SMOKE PARTICULATES 
PfRr.F.r-4J GAS GAS IWET I 2 IWETI I WETI 2 x 

OTEO TEMP PRESSURE PPflltV IWETI PP~V PPMV IWETI IWFTI 
SHP DEGREES F PSIA PERCENT v PPMV PPHV 

•B 1145. 00 -o.oo II b.qo 3.BO 0.40 '7.40 7. 30 54.10 -o.oo -o. 00 -o.oo 
24 1155.00 -o.oo 100.00 l.47 O.bO 54. 70 6.QO 61.50 -o.nn -o.oo -o. 00 

0 1155 .. (10 -o.oo 106.CJO ]. c;q o.so 50.50 b.lO 5<>.80 -o.oo -o.on -o.oo 

POWER HASS EHi HASS EMI MASS fMI HASS EHi HASS EHi HASS F•I HASS EHi MASS EHi MASS FHI .. AliS E~ I MOSS F.HI HASS fMI 
PE RC ENI CD HC N02 C02 NO NOX en HC N02 cnz NO NOX 

RAf ED LB/ IK LB/IK L ~I IK LBllK LBllK LR/ lK LB/HR LR/HR L~/HR LBl"R L6/HR LB/._.I( 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUFL 

48 s.qs 0.01 -o.oo 1040.M -o.oo 4.57 O.Al o.oo -o.oo 4?.4.qQ -o.oo 0.6. 
2• 5.5q 0.02 -o.oo )050.00 -0.00 5.bb o. 74 o.oo -o.oo 405. lit -1.00 0.15 

o 5. 1B 0.01 -o.oo 1050.00 -o.oo 5.04 o. 71 o.~o -o.oo 174.21 -~.00 0.62 

POWER co CD THC NO ~o NO 
PFRCENT 2 2 x 

RATED LB/ IK HP-HR LBllK HP-HR LB/IK HP-HR LAii K HP-HA LB/ IK HP-HQ LR/I K HP-HQ. 
SHP 

48 5.B20 zqrs.•6q 0.010 -o.ooo -u.ooo ••• 11 
H 6.2Zl ))qz.153 0.020 -o.ooo -o.ooo b.201 

0 g.220 .fii]lq.0~1 0.021 -o.ooo -o. noo 1. ·~q 

II I-9 



OATfl 5/H/11 

TEST ORGANllATIONI AllESEARtH 

ENGINE SUPPLl!RI AllESEAltH 

ENGINE DATA ........... •••••••••••••••••••••••••••• .. •••• .. •••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••• 

CAL ID llUIQIEU ENGINE TTPE AND llDOELI GTC,.60-4 

RATED SHAFT HDRSEPDNERI 3DD. 

TINE SINCE HOT SECTIDll OVERHAUL! 

TINE SlllCE1 

NI tOllPRE SSOR OVERHAUL 1 

llZ COMPRESSOR OVERHAUL• 
CON8USTOR CAN REPLACEMENT: 
F IAST STAGE NOZZLE GUIDE VANE OVERHAUL! 
NI TURBINE OVERHAUL• 
NZ TURBINE OVERHAUL! 

FUEL• JP-' FUEL H/C RATIOI 1.877 

D. HRS 

D. HRS 

D. HRS 
D. HRS 
O. HRS 
D. HRS 
D. HRS 
D. HRS 

• 
SUUl NUN8Ell 

QPEA.AflONAl DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES Fl START 

ATllDSPHERIC PRESSURE• START 

a a.DD 

28.69 

INLET AIR lt.INIDITY, LBS H20/L8 AIR: D.DDH 

RHUIVE HUMIDITY: 15.00 PERCENT 

FINISH 

FINISH 

ea.OD 

28.69 

SAllPlE LINE• TEMPERATURE, DEGREES t: -D.OO, FLOW RATE, LITERS/NINI 

SAMPLE LINE TRANSPORT TIME, SEC• 

llUllBER OF TESTS: 

-o.oo 

COllNENTS: 

SHP ONLY, SURGE VALVE OPEN 

TEST POWER ENGINE 
NOOE SHAFT AIR SPEED 

HP HP RPM 
NI 

II 0 O.D o.o 20020.00 
bl I H.'JO o.o 20010.00 

Ill 6 150.10 o.o 20010.00 
16/11 224.90 o.o 20020.00 
20/16 102.10 o.o 20010.00 

POWER EIHAUST EXHAUST co 
PERCENT GAS GAS IWETI 

RATED TEMP PRESSURE PPMV 
SHP DEGREES F PSIA 

0 681.00 -o.oo IU.10 
H 121. 00 -o.oo 114.00 
50 163.00 -o.oo 111.20 ,. 801.00 -o.oo 112. 50 

100 849. 00 -o.oo 111.ao 

CORRECTED GAS GEN 
FUEL AIR FLOW 
FLOW LB/SEC 

NZ LB/HR 

-o.oo 59&.00 -o.oo 
-o.oo 641. 50 -o.oo 
-o.oo 686.00 -o.oo 
-o.oo 725. DO -o.oo 
-0.0D lH.00 -o.oo 

co THC NO 
2 IWETI I WE Tl 

IWETI PPMV PPMV 
PERCENT v 

1.6] 11.20 18.40 
1.12 9.60 20.60 
1.90 'J.40 22.10 
1.<J8 8.50 24.60 
2.16 9.30 21.20 

-o.oo 

FIA COMPRESSOR COMPRESSOR BLEED 
CALC INLET DI SCHARGf FLOW 
FROM TEllP PRESSURE LA/NIN 

EIUSSIONS DEGREES F PSIA 

o.ooBooo B6.00 55.10 o.o 
o.OOB400 Bl.DD 55.10 o.o 
0.009]00 BB.00 56.20 o.o 
0.009100 BB.00 56.80 o.o 
0.010500 B9.00 sr.10 o.o 

NO NO ALDEHYOES SMO~E PARTICULATES 
2 x 

IWETI IWETI 
PPMV PPllV 

5. 20 Zl.50 -o.oo -o.oo -o.oo 
5.40 26.00 -o.oo -o.oo -o.oo 
5.QO 2e.20 -o.oo -o.oo -o.oo 
5.80 30.40 -o.oo -o.oo -o.oo 
6.10 )).40 -o.oo -o.oo -o.oo 

POWER llASS Elll MASS Elll MASS Elll NASS Elll MASS EMI NASS f"I "ASS Ell! llASS E"I "ASS EM I MASS ENI "ASS ENI llASS EMI 
PERCENT co Ht N02 C02 NO NDX co Ht N02 CD2 NO NOK 

UTfO l8/ lk lB/IK L8/IK LB/IK LBllK LBllK LB/HR LB/HR LB/HR LB/HR LO/HR L~IHR 

SHP LB FUEL LB FUEL LB FUfL LB FUEL LB FUEL LB FUEL 

14.0B 0.11 -o.oo 3090.00 -o.oo o\.61 R. )9 0.46 -o.oo I 841.64 -o.oo 2.18 
24 u.04 0.61 -o.oo JOq0.00 -o.oo •· BQ B. 3, 0.40 -o.oo 1982.B -n.oo J. ll 
50 12.12 0.56 -o.oo 3090.00 -o.oo 4.18 8.11 0.]8 -o.oo 2119.T• -o.oo ).18 
14 11.11 0.4B -o.oo )090.00 -o.oo 4.'J5 B.10 0.15 -o.oo 2240.25 -o.oo J.59 

100 10.12 0.48 -o.oo lOB0.00 -o.oo 4.'J'J a.2q o. ]1 -o.oo 2lB0.84 -o.oo J.85 

POWER co co THC NO NO NO 
PERCENT 2 2 • RATED l8/ lk HP-HA. L81 I< HP-HA. LBllK HP-HR l8/IK HP-HR lB/IK HP-HR lAllK HP-HR 

SHP 

•••••HOA.SFPOWER-HA. BA.SIS NOT CALCULABLE••••• 
24 l ll .650 26465.082 5. 153 -o.ooo -o.ooo 41. 84 7 
50 55.114 14122. lh z. 546 -o.ooo -o.ooo 21.B&O 
1• 16.002 Q961.0'JO 1. 563 -o.ooo -o.ooo 15.970 

100 Z7.401 1815.158 1.230 -o.ooo -o.ooo 12.150 
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DATE• SIZ6171 

TEST ORGAIUUT10N1 AIRESURCH 

ENGINE SUPPUER• llRESEARCH 

ENGINE DATA •••••••tt•••••ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~tttttttttttttttttttttttttttttt 

CAL 10 NUNBER: Bl ENGINE TYPE ANO NODEL: GTCP660-4 SER UL NUN BER 1 P-l15Q6 

RATED SHAFT HORSEPOWER: 300. 

ENGINE TOTAL TINE• D. HRS 

TINE SINCE HOT SECTION OVERHAUL: o. HAS 

Tl NE SINCE: 

NI CONPAESSOR OVERHAUL: o. HAS 
NZ CONPRESSDA OVERHAUL: o. HAS 
CO~BUSTOR CAN REPUCFNENT: o. HAS 
FIRST STAGE NOZZLE GUI DE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TUAB I NE OVERHAUL: o. HAS 

FUEL I JP-5 FUEL Hit RATIO: 1.871 

OPERATIONAl DATA tttttttttttttetttttt•ttttttttttttttttttttttttttttttttttttttttttttttt••••••••••••••••••••••••••••••••••• 

INLET AIR TENPERllUAEo DEGREES F: START Ql.00 FINISH QI.DO 

ATNOSPHERIC PRESSURE: START ZB.69 FINISH ZB.69 

INLET UR HUNIDITY, LBS HZOILB AIR: 0.0037 

RELATIVE HUMIDITY: 15.00 PERCENT 

SAMPLE L INf: IEllPEAATURE, OEGREES t: -0.00 0 FLOW RATE, LITERS/MIN: -o.oo 

SAMPlE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

COMBINATION SHPIBLFED LOADING 

res T POWER ENGINE CORR EC IFO GAS GEN FIA COMPRESSOR COHPRE SSOR BL EEO 
HOOE SHAFT A IR SPEEO FUEL AIR FLOW CALC INLET DISCHARGF FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRES SURE L RI HIN 
NI N2 LB/HR ~MISSIONS DEGAEF. S F PSIA 

221 n 302 .40 630.10 zoozo.oo -o.oo Ql0.00 -o.oo O.Olh?OO 89.00 51.10 ltb8.46 
19/22 2l1. 30 611.51 20010.00 -o.oo H2.00 -o.oo 0.016'00 90.00 50.50 4R3.AZ 
15/19 uo.10 651.H 20010.00 -o.oo Ql4.00 -o.oo O.Olh200 90.on 49,4n 504. 98 
10/ I 5 14.90 659.68 20010.00 -o.oo 885. 00 -o.oo O.Olb400 92.00 48.00 5l4. 2J 
HlO o.o 665.ll 20020.00 -o.oo 812.00 -o.oo o.01sqno qz.on 46.90 541.1 z 
11 5 o.o 564 .58 20010.00 -o.oo 151. 00 -o.oo 0.012100 05.00 4Q.b0 4lZ.Ob 

POWER HHAUST EXHAUSJ co co THC NO NO NO ALOEHYOE~ ~HOKF PART ICULAJE'i 
PEACE NJ GAS GAS IWETI 2 C WET I IWETI 1 x 

RATEO TEIOP PRESSURE PPMV CWETI PPHV PPHV C WF TI I Wf TI 
~HP DEGREES F PSIA PERCENT v PPMV PP:'lllV 

100 1209. 00 -o.oo 146.60 3.45 9.00 49.30 e.00 58.10 -o.no -o.oo -o.no 
15 1202.00 -o.oo 146. 10 3. 34 12.30 48.10 0.20 Sb.BO -o.oo -o.oo -o.on 
50 II 94. 00 -o.oo 1'1.50 1.10 10.00 46.50 a.so 55.00 -o.oo -a.on -o.oo 
24 1181.00 -o.oo 154.10 3.34 l].00 41.60 1.90 55.50 -o.oo -o.oo -a.on 

0 1180.00 -o.oo 156.80 3.25 ll.80 45.10 8. 50 53. bO -o.oo -n.oo -a.no 
? 953.00 -o.oo 129.40 2.59 13.40 H.30 6.90 41.30 -a.no -o.oo -o.oo 

POWER ••SS E.•r MASS EIOI HASS E•I .•ASS E•I •ASS F•I "ASS E•I MASS F•I HASS E/41 .•ASS EH I HASS E•I "''s~ f'tu .•ASS E.•f 
PERCENT co HC N02 C02 NO NOX co HC N02 cn2 NO NOX 

RAIEO L8/U LBllK LBllK LB/IK LR/ IK LBl IK L 8/~R LB/HR LB/HR La/HR LB/HA LB/HR 
SHP LB FUEL LB FUH LB FUEL LB FUEL LB •UEL LB FUEL 

100 e. z• o. 2q -o.oo 3050.00 -o.oo 5. 36 a.no 0.2• -o.oo 2Q'ift. 50 -n.oo s.10 
75 8. 53 0.41 -o.oo 3050.00 -o.oo 5.43 3.11 0.18 -a.no I J48.IO -o.oo ].40 

50 B.43 0.34 -o.oo 3050.00 -o.oo 5, 31 1. 10 O. ll -o.oo 27d7.70 -o.oo 4.85 ,. 8. Qb o.•1 -o.oo 3050.00 -0.00 5.30 7 .ql Q,H -o.oo 2bQQ.2'5 -o.oo 4.bq 

0 9. 38 0,40 -o.oo 1050.00 -o.oo 5.26 e. 11 0.1• -o.on 26~9.60 -o.oo •.sq 
0 Q. lb 0.58 -?.00 3010.00 -o.oo 5.11 1. 3• 0.44 -o.oo 7.12 '.QI) -o.oo l .. A 1 

POWER co co THC NO NQ NO 
PF.RC ENT 2 2 x 

AA TEO LB/IK HP-HR LB/ lK HP-HR lA/lK HP-HR L B/IK HP-HR L'HlK H..--HR LR/ I K HP-HQ. 
SHP 

100 B. 514 3112.655 0.301 -0.000 -n.ooo 5. 519 
75 4.lbO 155q, 845 0.208 -o.ooo -o.ooo 2. 11) 
5n 9,609 3418. 325 0.383 -o.ooo -o.ooo 6.057 
24 10.194 3614.553 o.522 -o.ooo -o.ooo 6, 301 

0 12. 288 3997.181 o. 510 -o.noo -o.oon h.qno 
0 13.093 '116. 340 o. 774 -~.ooo -n.ooo 6.859 
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DAT!I 

TEST OIG&lll UTIOlll &llE'SE&lCH 

EllGlllE SU,1'1.lfll &llfSE&lCH 

ENGINE O&TA ............................ eaeeeeeaaeaaaa• .. a .. a .. a .. aeaeeeeeaaaeeaaeeaeeaeaaaeaaaaaeeaaeaaeaaaaaaaaaa•aaaa 

C&l ID NUllBERI J9 ENGlllE JO! AJllD llOD!ll GTCl'fa60-4 

RATED SHAFT HOlSEPOWEIU JOO. 

ENGi NE TOT&l TINE I 

TINE SINCE HOT SECTION OVElHAULI 

TINE SINCE! 

NI CONPRESSOA OVERH&UU 
NZ COMPRESSOR OVERHAUL• 
COllBUSTOA CAN REPUCEllENTI 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVEAHAUl• 
NZ TURBINE OVERH&ULI 

FUEll JP-5 FUEl HIC OTIO• 

o. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1.an 

1115 

HRS 

HRS 
HRS 
HRS 
HRS 
HAS 
HRS 

. 
SEUll NUllBER• P-HT05 

OPERATIONAL DAT A •••••••••••••••aaeaeaaeaaaaaaaeaaaaeaaeaaaeaaeaaaeaaeaaeaaaaaaae••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEMPERATURE, DEGREES Fl START 96,DO FINISH 96.00 

&TNOSPHERlt PRESSURE• START za.58 FINISH Z8.58 

INLET AIR HUMIDITY, LBS HZO/L8 AIR• 0.0011 

RELATIVE HUlllDITY• 9,00 PERCENT 

SAllPlE L INE1 Tf.llPEAArURE, DEGREES Cs -O.OO, FLOW RATE, LITERS/lllN: 

SAllPLE LINE TRANSPORT TlllE, SEC• 

NU118ER OF TESTS• 

-o.oo 

COllllENTS: 

SHP ONLY, SURGE VALVE OPEN 

TEST POWER ENGINE 
MOOE SHAFT AIR SPEED 

HP MP RPM 
NI 

11 0 o.o o.o zoo10.oo 
6/ I 14.90 o.o zoo10.oo 

111 6 151.10 o.o zoooo.oo 
lbll 1 ZZ5.90 o.o zooo.oo 
Z0/16 3QZ. 30 o.o zoo10.oo 

CORR EC TEO GAS GEN 
FUEL AIR FLOW 
Fl OW l8/SEC 

NZ LB/HR 

-o.oo 596. 00 -o.oo 
-o.oo 6)6. 50 -o.oo 
-o.oo 685.00 -o.oo 
-o.oo TZJ,00 -o.oo 
-o.oo 757.00 -o.oo 

-o.oo 

FIA COMPRESSOR COMPRESSOR BLEED 
CALC INLET OISCHARGE FLO• 
FROM TEMP PRESSURE l~/MIN 

ElllSSIONS DEGREES F PSIA 

0.001100 96,00 54. IO o.o 
o.009zoo 96.00 54. 70 o.o 
0.009000 96,00 55.30 o.o 
0.009600 97,00 56. 00 o.o 
0.010100 96.00 56.60 o.o 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMO~E PARTICULATfS 
PERCENT GAS GAS IWETI z IWETI I WETI z x 

RATED TEMP PRESSURE PPMV IWETI PPMV PPMV IWETI IWETI 
SHP DEGREES F PSU PERCENT v PPMV PPNV 

0 681. 00 -o.oo 77.10 1.58 Zl.30 17.00 J. 80 zo.ao -o.oo -o.oo -o.oo 
Z4 719.00 -o.oo B0.40 1.68 10.60 20.50 4.80 Z5.ZO -o.oo -o.oo -o.oo 
50 1&1. 00 -o.oo 81.40 1.85 Z8.50 23.10 5. zo ze. 30 -o.oo -o.oo -o.oo 
75 eoo.oo -o.oo 92.80 1.q6 8.40 25.20 5.90 ll .10 -n.oo -o.oo -o.oo 

100 8ZJ.oo -o.oo 10).80 z.06 19.00 Zl.40 6.JO n.10 -o.oo -o.oo -o.oo 

POWER NASS EMI NASS ENI NASS EMI MASS ENI NASS ENI MlSS ENI NASS ENI MASS E~I MASS ENI MASS ENI NASS ENI NASS ENI 
PERCENT co HC N02 coz NO NOX co HC N02 coz NO NOX 

RlTED Liii lK L8/1K LAllK LB/lK l811K LB/lK l8/HR L81HR L81HR L8/HR LB/HR L8/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEl LB FUEL 

0 9.61 I. 5Z -o.oo 3100.00 -o.oo 4.26 s. n 0.90 -n.oo 1847 .60 -o.oo Z.54 
Z4 Cl.41 0.11 -o.oo 3100.00 -o.oo 4.85 5.99 0.45 -o.oo 1q13,15 -o.on 3.09 
50 Cl. 28 1. 73 -o.oo 3090.00 -o.oo 4.91 6.16 1.18 -o.oo 2116.65 -o.oo J.3B 
75 q, JO 0.48 -n.no 3090.00 -o.oo 5.IZ 6.H O.J5 -o.oo ZZJ4.01 -o.oo J. 70 

100 "· 8T 1.03 -o.oo 3080.00 -o.oo 5.21 1.41 o. 78 -o.oo 2Hl.56 -o.oo J.99 

POWH co co THC NO NO NO 
PERCENT 2 2 x 

RATED L811K HP-+IR LB/lK HP-HR l 811 K HP-Hll lBl lK HP-t-IR L8/ 1K HP-+tA lB/lK HP-HR 
SHP 

oooooHORSEPDVfR-HR BASIS NOT CAlCUlA8LE••••• 
Z4 80.009 Z6J0. 789 6.008 -o.ooo -o.ooo 41.258 
50 u.010 1400B.Z66 7.BJB -o.ooo -o.ooo ZZ.163 
75 Z9 .111 9889.bll 1.549 -o.ooo -o.ooo lb. 390 

100 Z4.7ZJ HIZ. 718 z.579 -o.ooo -o."ooo I J. ICIZ 
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l 

DATE• 

TEST OAGAMIZATIOMI AIRESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE OITA •••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID llU118ER• ENGltjE TYPE AND llDOEll GTCP661>-4 

E"GINE TOTAL TlllE• 

TlllE SINCE HOT SECTION OVERHAUL• 

TlllE SINCE: 

NI COllPRESSOR OVERHAUL: 
N2 COllPRESSOR OVERHAUL: 
COllBUSTOR CAN REPLACEllENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
N2 TUR8 I NE OVERHAUL: 

FUEL: JP-5 FUEL H/C RAT 10: 

100. 

1.871 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SERIAL ljUllBER: P-11705 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••************************************************************* 

INLET AIR TEMPERATURE, DEGREES F: START 98.00 FINISH 98.00 

ATllDSPHERIC PRESSURE: START ze.58 FINISH Z8.58 

INLET AIR HUMIDITY, LBS H20fL8 AIR: 0.0031 

RELATIVE HUlllOITV: 9.00 PERCENT 

SAMPLE LINE: TE•PERATURE, DEGREES C: -0.00, FLOW RATE, LITfRS/HIN: -o.oo 

SA~PlE LINE T~ANSPORT TIME, sec: -o.oo 

NU•8ER OF IESTS• 

cnHHENTS• 

CDHBINATION SHPf8LEED LOADING 

resT POWER ENGINE CIJRRECTEO GAS GEN F/A COMPRESSOR CCHPRESSOR Bl Hll 
MOOE SHAFT Al R SPEED FUEL AIR FLOW CALC INLET 01 SCHARGE FLOW 

HP HP RPH FLOW LR/SFC FROM TE•P PRESSURE l8/,.1N 
NI NZ LB/HR EMI SSlDNS DEGREES F PS I A 

ZZI 0 J02.10 669.65 zoooo.oo -o.oo 96Z.00 -o.oo 0.015900 98. 00 51.00 4qr. .. 2? 
19/J2 Z25.90 676.99 zoooo.oo -o.oo 9)l.00 -o.oo 0.016200 91 .oo 1tiQ.qo 51.1.21 
15/ 19 149.80 685.19 20000.00 -o.oo 901.00 -o.oo 0.016JOO 98.00 H.10 511.06 
10115 14.90 698.22 2000.00 -o.oo 885. 00 -o.oo 0.016700 100.00 It 1. lO 555.0J 

5110 o.o 698.09 zoooo.oo -o.oo 857.00 -o.oo 0.016400 99.00 46.00 511. 89 

PUWER EXHAUST EXHAUST en co THC NO NO NO Al OE HYnE S SMOKE PAPT ICULATES 
PF RC ENT GAS GAS I WET l z IWETI IWHI 2 • RATED TEMP PRESSURE PPMV IWETI PPMV pp,_.y I WE Tl I Wf Tl 

SHP DEGREES F PSIA PERCENT v PPfillV PPMV 

100 1202.00 -o.oo 167.50 J.23 1).90 51.00 9.JO 60.10 -o.on -o.oo -o.oo 
1' 1192. 00 -o.oo I 74.ZO l. JO 26.70 50.40 q.qo 60.ZO -o.oo -o.oo -o.oo 
49 1183.00 -o.oo 111.10 1.11 15.00 5J.90 10.90 "'" .~o -o.oo -11.00 -o.oo 
74 1112.00 -o.oo 191 .40 l.19 28.40 56.80 11.00 67.RO -o.oo -0.00 -o.oo 

0 1162.00 -o.oo 191.10 l.14 Zl.90 54.60 11.40 66.00 -o.oo -o.oo -o.oo 

POWER •ASS EHi HASS EHi HASS fHI HASS E•I •ASS EMI •ASS E•I HASS EMI MASS £"'I "4ASS [I'll I •ASS FM I '"ASS EMI flllASS F•I 
PERCENT en HC N02 cnz NO NOX co HC N02 C~l NO NOW 

RArED lBll• l81 l • LBll • LBllK LR/IK LB/IK LR/HP LR/HR L8/HP LB/HR LB/He LA/HH 
SHP LB FUEL l B FUFL LR FUEL LB FUEL LR FUEL LB FUFL 

100 10. o~ 0.48 -o.oo 1050.00 -n.oo 5.Q. q.lt1 0.46 -o.oo 2934.10 -o.rio 5.n 
H 10.2• 0.90 -o.oo 1050.00 -o.oo 5.81 q.54 o.a4 -o.oo 2842.60 -o.oo 5. 42 
4q 10.1• 0.50 -o.oo 1050.00 -o.oo 6.22 ~.18 0.45 -o.oo 2766.)5 -o.~o 5.h4 
24 10. 91 0.9) -o.oo 1040.00 -o.oo 6.16 Q.bR O.R2 -o.oo 2690.40 -o. 00 5. 6) 

0 11.45 0.19 -o.oo 1040.00 -o.oo b.2q Q.AI 0.6~ -a.on 2605.18 -o.oo 5. 39 

POWER co co THC ND NO NO 
PF RC ENT 2 l ' R ATEO L8/IK HP-HR LR/ I~ t-tP-HR LB/IK HP-HR L8/ IK t-tP-HR L8/ IK HP-t!R lq/I K HP-HH 

SHP 

100 9.952 lOIQ.409 0.471 -o.ooo -n.oon 5.R'4 
75 I0.56Q 1148.3'1 0.921 -o. 000 -o.ooo b.001 
49 11. 2 )6 3312.624 0.544 -o.ooo -o.ooo 6. 756 
2• 12. 511 34Jq.q41 1.061 -o.ooo -o.ono 7.285 

0 14.054 J7l2.0H 0.972 -o.oon -o.ooo 7. 12q 

III-13 



"Ulll 

TEST DRGINlllTID111 llRtSllRCM 

ENGllll! SUPPLIHI llUHIRCM 

ENGIN! DATA ............... ••••••••••••••••• .. ••••••••••• ................... ~ ............ , ............ •••••••••••••••••• 

tlL ID llUllHRI 40 

UIHNI! TDTll TIME• 

TIME S lllCE MOT SECTION OVERMAUll 

TINE SINCfa 

NI COM PAE SSOR OVERHAUL a 
NZ CONPAESSDA DVEAHAULt 
CONBUSTOA CAN REPLACENENTI 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL! 
NI TURBINE OVERHAUL! 
NZ TURBINE OVERMAULI 

FUEla JP-5 fUEl H/C RATIO• 1.an 

O. MRS 

o. HU 

O. MRS 
O. MRS 
O. HRS 
O. MRS 
O. HAS 
O. HAS 

SHUL NUMBER• 

OPERATIO"Al DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TENPEAATUAE, DEGREES Fl START 

ATNOSPHERIC PRESSUAE1 START 

n.oo flNISH 9),00 

FINISH ZB.66 

INLET AIR HUMIDITY, LBS HZO/LB URI 0.0031 

AElATIVE HUlllOITY• 18.00 PERCENT 

SOPLE LINEa TEllPERATURE, DEGREES Cl -0.00, FLOM RATE, LITERS/MINI 

SAMPLE LINE TRANSPORT TIME, HC1 -o.oo 

NUNBER OF TESTSI 6 

CONNENTSa 

SUNDBY NOOE, SHP ONLY, SURGE VALVE OPEN 

TEST PONE A ENGINE COAAECTED GU GEN 
HOOE SHAFT llA SPEED FUEL AIA FLOM 

HP HP AP" FLOM L8/SEC 
NI NZ LS/HR 

11 0 o.o o.o 11680.00 35150.00 2Z5.00 -o.oo 
21 I o.o o.o Z090.00 35950.00 3)1. 00 -o.oo 
bl z )b.00 o.o Z5000.00 35830. 00 311.00 -o.oo 

Ill 6 10.10 o.o 25bOO.OO 35800. 00 394. 00 -o.oo 
16111 104.00 o.o 25900.00 35750.00 411.50 -o.oo 
ZO/lb 141.00 o.o 2b400.00 35b90.00 44Z.OO -o.oo 

-o.oo 

Fil COHPAESSOA CDNPAESSDR RLEED 
CALC INLET DISCHARGE FLOM 
FAON TENP PRESSURE LS/NIN 

EMISSIONS DEGREES F PSU 

0.011300 1B.OO 31.10 o.o 
0.011300 89.00 101.00 o.o 
0.011900 9Z.OO 104.00 o.o 
0.012200 99.00 I Ob.90 o.o 
0.012100 100.00 1OB.90 o.o 
0.013500 9B.00 110.Bo o.o 

POWER EXHAUST EXHAUST CD en THC ND ND NO ALDEHYOES S~OKE PARTICULATES 
PERCENT GAS GAS IMETI 2 IMETI IWET I 2 • 

UTED TEMP PRESSURE PPMV IWETI PPMV PPlllV IWETI ewer 1 
SHP DEGREES F PSU 

0 819.00 -o.oo 
0 111.00 -o.oo 

25 800.00 -o.oo 
49 U3.00 -o.oo 
n B5B. 00 -o.oo 
99 893.00 -o.oo 

POWE A NASS ENI NASS ENI 
PERCENT to Ht 

RUED LB/IK L8/IK 
SHP L8 FUEL LB FUEL 

0 21.33 1. 15 
0 6.64 2.92 

25 4. 52 2.96 
49 3. \ 1 2.40 
n 2.29 2.65 
99 Io 1b 2·44 

POWER CD 
PERCENT 

UTED LB/IK HP-HR 
SHP 

..... HORSEPOWEA-Hll BASIS NOi 
n•UHORSEPOMER-HR BlSI S NOT 

Z5 46.602 
49 17.b44 
J) 9.201 
'19 5.530 

PE RC ENT v PPllV PPMV 

251.10 2.2B 160.00 22.50 12.90 )5.40 -o.oo -o.oo 
1B.10 2. 32 5B.40 52. 60 11.10 b4.30 -o.oo -o.oo 
55.BO 2.41 b3.BO 53.60 8.40 62.00 -o.oo -o.oo 
40.40 2.50 53.60 b2.BO 1.00 69.80 -o.oo -o.oo 
30.50 Z.bO bl .bO 11.20 b.20 71.40 -o.oo -o.oo 
n.oo z.11 60.50 12.Bo 16.50 89.30 -o.oo -o.oo 

NASS ENI NASS ENI MASS EMI NASS EHi HASS EHi NASS EHi HASS ENI NASS E~I NASS ENI 
N02 coz NO 

LB/IK LBllK l8/IK 
lS FUfl lS FUEl L8 FUEL 

-o.oo 3040.00 -o.oo 
-o.oo 3080.00 -o.oo 
-o.oo 3080.00 -o.oo 
-o.oo 30BO.OO -o.oo 
-o.oo 3080.00 -o.oo 
-o.oo 3070.00 -o.oo 

co THC 
2 

LB/IK HP-HR. LB/IK HP-HR 

tAlCUU8LE .... • 
CALClA. IBLE .... . 
31741.105 
111b4.352 
123b4.422 
9623.684 

30.494 
13.369 
10.634 
1.6bl 

NOl en 
l8/IK LB/HR 

LA FUEL 

4.93 4.BO 
B.91 z. 24 
8.2b 1.68 
e.cia 1. 25 
9.56 0.96 

10. lb 0.1B 

NO 

LB/IK HP-HA. 

-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 

Ht N02 
LR/HR lB/HR 

1.14 -o.oo 
0.95 -o.oo 
1.10 -o.oo 
0.95 -o.oo 
1.11 -o.oo 
I. OB -o.oo 

NO 
z 

L8/ IK HP-HA 

-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 

CD2 
L8/HR 

684.00 
1031.96 
1142.68 
1213.52 
1285.90 
135b. 94 

NO 

• LR/IK HP-HR 

85.124 
50.050 
3B.386 
32.4B9 

NO 
LA/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

HASS EHi 
NOl 

LA/HA 

1.11 
3.00 
3.06 
3. 54 
3.'19 
4.58 
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DATE: 5125/ll 

TEST DRGANILATIDNI AIRESEARCH 

ENGINE SUPPLIER• AIRESURCH 

ENCINE DATA ••••••••••••u•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

CAL ID NUllBER1 85 ENGINE TYPE AND llDDELI TSCP701>-~ 

RATED SHAFT HDRSEPDNER: i~z. 

Tl ME SINCE HOT SEC TIDN OVERHAUL 1 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
NZ CDllPRESSOR OVERHAUL: 
COllBUSTDR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUFL: JP-5 FUEL Hit RU 10: 1.en 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SER UL NUllBERI P-901ZZ 

OPERATIONAL OATAi ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: SURT 88.00 FINISH 88.00 

AfMDSPHER IC PRESSURE: START 28.66 FINISH 28.66 

INLET AIR HUMIDITY, LBS H201LA AIR: o.oon 

RELATIVE HUMIDITY: 18.00 PERCEIH 

SAMPLE LINE: TE~PERATURE, DEGREES (: -o.oo, FLOW RATE, LITERSIHIN: -o.oo 

SAMPLE LINE TRANSPORT TIME. sec: -o.oo 

NUMBER DF TESTS: 6 

TEST POWER ENGINE CORRECTFC GAS GfN FIA COMPRESSOR CCHPRESSOR Al EEO 
Hl\l\E SHAFT AIR SPEED FUEL A IR FLOW CAlC INLET DISCHARGE FLOW 

HP HP RPH FLOW LAISFC FROM TFHP PRESSU~E LRIHIN 
NI NZ LBIHR EMISSIONS DFGREES F PS I A 

221 0 13'1.60 1111.8'1 27300.00 15150.0C 4'15. 50 -o.oo 0.015200 '10.00 111. 10 480.26 
I '1122 102.eo 11'11.55 27300.00 15350.00 487.00 -o.oo 0.015200 9q.oo lOq.•o 4Qft. 1"\ 
1511'1 6q.eo 11'18.68 21300.00 15150.00 4n.oo -o.oo 0.015200 81. 00 IOR.50 502.n 
10115 JS.SO 1203.58 21300.00 35350. 00 46q.oo -o.oo 0.015100 R6.00 106.q~ 510.16 

5110 o.o 1191.28 21300.0D 25250.00 46 7 .0D -o.oo 0.015500 e5.oo 104.50 516. l l 
251 5 o.o lOJ3.b2 20100.00 35Ho.oo 467.00 -o.oo o.OllOOO cn.oo 125.10 3'H.OR 

POWER E lHAUSI FlHAUST cu en THC NO NO NO ALCFHYnES SHOK[ PARI ICULATES 
PERCENJ GAS GAS I WETI 2 IWETI I WETI 2 

RAJEC'I IE"P PRESSURE PPJ111V IWETI PPP1V PPHV {WET I IWET J 
SHP OEGREES F PS IA PERCFNT V PPMV PPMV 

'18 1005.00 -o.co 23.80 l.11 65.50 n.so ).80 101.10 -o.oo -n.oo -o.oo 
12 I 005. CO -o.oo 20.40 l.10 75. 30 l oq.10 4. 40 113. 70 -o.oo -a.no -o.oo 
4q I 005. CO -o.oo 20.40 l.10 69.60 qo.so l.50 q4. l0 -o.oo -o.oo -o.no 
25 I 005. 00 -o.oo 12.10 l.12 81.50 qs.10 4.00 QQ.70 -o.oo -o.on -o.oo 

0 I 005. 00 -o.oo 22.60 l.19 62. JO q2.10 J.50 q5.5o -o.oo -o.oo -o.oo 
0 887. 00 -o.oo 26. lC 2.66 74,qc 9.l.20 5. 70 q9.qo -0.00 -o.oo -o.oo 

POWER HASS EHi HASS EHi HASS fHI JO.SS EMI HASS EHi MASS EMI MASS FJlll I MASS E•I HASS F.,. I '1ASS E"1 I llllASS f;MI "41ASS EHi 
PERCENJ co HC N02 C02 NO NOX en HC NO? cn2 Nl"J NOX 

RA TEO LBllK LBllK LRllK LRIU L RllK LBI IK l8/Hll LB/t-tR. L81HR LK/HA. L~IHP LR/HA 
SHP LR FUEL LB FUEL LR FUEL LR FUEL LB FUEL LB FUEL 

qa l .49 2.35 -o.oo 3060.00 -o.oo 10.41 0.14 l." -o. 00 1516.ll -o.oo 5.17 
1Z 1. 28 2.10 -o.oo 3060.00 -o.oo 11.n o. bl 1. lZ -o.oo 14(.f0.22 -o.oo s. 71 
4q l.28 2.50 -o.oo 1060.00 -o.oo 9.13 O.bl 1.19 -o.oo l45Q.62 -o.oo 4.64 
25 1. 41 z.qo -o.oo 1060.00 -o.oo 10.22 0.6~ I. lb -o.oo 1415. 14 -o.oo 4. 7q 

0 1.19 2.18 -o.oo 1oqo.oo -o.oo 9. 67 O.b~ I .oz -o.no 1441.0l -o.oo 4.4q 

1.'12 1.15 -o.co 1070.00 -o.oo I I.Ob c.qo l .4 7 -o.oo 14)1.bq -o.oo 5. 5q 

POWER co co THC NO NU NO 
Pf RC ENT 2 ? 

RAT En LBI lK HP-HR LRllK HP-HA. LBllK HP-HR LBll K HP-HR LBllK HP-HR LRll K HP-HR 

SHP 

98 0.563 1156.111 0.881 -o.ooo -o. 000 l.q•z 
n 0.4'8] 1151.32• 1.n 11 -o.ooo -o.ono 4. 411 
49 o.481 1150.696 o.q1q -o.ooo -o. 000 J.h58 
25 o.n5 1158.ZJl 1.100 -o.noo -o.ooo l.867 

0 o.541 1205.256 0.852 -o.ooo -o. 000 l. 752 
a 0.868 1387.052 l. 474 -o.noo -o .000 5. 404 
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DAT!• 

JEST Dl.GINlllTIDNI lllESEllCH 

ENGINE SUPPLIEll lll!SEllCH 

EMGINE DAT& .............. eeeeeeeeeeeeeeeeee .. eeeeeeeee•eeeeeeeeeeeeeee .. eeeeee .. eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .. aeee 

CIL ID NUllllEll !NGINE TYPE IND llDDEL I Tstnoo-• 

RITED SHAFT HDRSEPDWEl1 

ENGlNE TOTAL TlllEI 

TlllE SINCE HOT SECTION DVEIHAULI 

TlllE SINCE• 

NI COllPIESSOR OVERHAUL• 
NZ COllPRESSOR OVERHAUL• 
COMllUSTOR CAN AEPLICEMENTI 
FIRST SJAGE NOZZLE GUIDE VANE OVERHAULS 
Nl TURBINE OVERHAUL• 
NZ TURBINE OVEIHAULI 

FUEL H/C AATIOI 1.en 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HAS 
O. HRS 
O. HIS 

SEI l&L llUllllEll P-901Zl 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES f 1 START 97.00 FINISH 97.00 

ATMOSPHERIC PRESSURE• START ZB. TZ FINISH zs.12 

INLET UR HUMIDITY, LBS HZO/LB AIRI 

RELATIVE HUMIDITYI 18.00 PERCENT 

SAMPLE LINEI TEMPERATURE, DEGREES C• -O.OO, FLOW RATE, LITERS/MINI -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC• -o.oo 

NUMBER OF TESTSI 6 

COllNENTSI 

STANDBY MOOE, SHP ONLY, SURGE VALVE OPEN 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPRESSOR BLEED 
HOOE SHAFT AIR SPEED FUEL A IA FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSURE LB/HIN 
NI NZ LB/HR EMISSIONS DEGREES F PSIA 

I/ 0 o.o o. 0 17650.00 35440. 00 22B.OO -o.oo 0.011600 BZ.00 59.10 o.o 
21 1 o.o o.o 2BlOO.OO 35000.00 481.00 -o.oo 0.014000 100.00 115. 10 o.o 
6/ 2 H.BO o.o 21BOO.OO 34650.00 4B2.00 -o.oo 0.014600 103.00 114. 00 o.o 

11/ 6 6B.40 o.o 25550. 00 34650.00 409. 00 -o.oo 0.012100 96.00 102.10 o.o 
16/ I I 103.90 o.o 26270.00 35130.00 06.00 -o.oo 0.013300 102.00 106.10 o.o 
20/16 141.10 o.o 26750. 00 35720.00 469. 00 -o.oo 0.01000 100.00 110.!0 o. 0 

POWER EXHAUST EXHAUST CD CD THC ND NO NO ALDfHYOES SHOKF. PARTICULATES 
PERCENT GAS GAS IWETI 2 IWETI I WETI 2 x 

RATEO TEMP PRESSURE PPMV IWETI PPMV PPllV I WETI IWETI 
SHP DEGREES F PSIA 

n B4Z.OO -o.oo 
0 939.00 -o.oo 

24 979.00 -o.oo 
48 B94.00 -o.oo 
13 919.00 -o.oo 
99 "56.00 -o.oo 

POWER MASS EM I MASS ENI 
PERCENT co Ht 

RATEO Lii/ lK LB/IK 
SHP LB FUEL LB FUEL 

0 1'.9B 3.ZB 
0 I. 09 1.20 

24 l.ZJ 2.01 
48 1.67 O.TB 
13 1.n 1.68 
q9 o.99 1.67 

POWER co 
PERCENT 

UTEO LB/ lK HP-HR 
SHP 

•••••HORSEPOWER-HR BASIS NOT 
..... HORSEPOWER-HR BASIS NOT 

24 11.022 
4B 9.99B 
71 5.6B6 
99 3.291 

PERCENT V PPHV PPMV 

193.20 2.35 69.50 20.BO 12.60 33.40 -o.oo -o.oo 
16.00 2. BB 31.00 45.20 1.40 46.50 -o.oo -o.oo 
lB.BO 2.99 55.60 46. 50 2.10 4B.60 -o.oo -o.oo 
22.20 2.61 IB .10 44.60 3.70 48.30 -o.oo -o.oo 
IB.90 2. n 40.90 52.10 2.BO 54.90 -o.oo -o.oo 
14.BO 2.92 0.60 60.40 l. 30 63.70 -o.oo -o.on 

MASS Ell I MASS ENI MASS EM I MASS EHi MASS EMI MASS EMI HASS EHi MASS EH I HASS EMI 
N02 C02 NO 

LB/IK LB/IK LB/IK 
LR FUEL LB FUEL LB FUEL 

-o.oo 3060.00 -o.oo 
-o.oo 3070.00 -o.oo 
-o.oo 1010.00 -o.oo 
-o.oo 30BO.OO -o.oo 
-o.oo ]080.00 -o.oo 
-o.oo 3070.00 -o.oo 

co THC 
2 

LB/ IK HP-HR LB/lK HP-HR 

CALCULABLE••••• 
CALCULABLE••••• 
42521.210 
IB416.957 
12924.134 
10204.320 

2B.140 
4.65B 
7.050 
5. 541 

NOX co 
LB/IK LB/HR 

LB FUEL 

4. 54 3.64 
5.20 o. 52 
5.11 0.59 
5.96 0.6B 
6.48 o. 5q 
6.qq 0.46 

NO 

LB/I K HP-HR 

-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 

HC N02 
LB/HR LB/HR 

o. 75 -o.oo 
o. 5B -o.oo 
1.no -o.oo 
0.32 -o.oo 
o.n -o.oo 
o.1B -o.oo 

NO 
2 

LB/IK HP-HR. 

-o.oon 
-o.ooo 
-o.ono 
-o.ooo 

C02 
LB/HR 

bq1.b8 
IH6.67 
1479.74 
1259.12 
1342.BB 
1439.81 

NO 
x 

LB/lK HP-HR. 

72. 203 
35. 644 
27. IBB 
23.241 

NO 
LA/HR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

NASS EMI 
NDX 

LB/HR 

1.04 
2.50 
2. 51 
2.44 
2.B2 
3. 2B 
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OU,)J 

DATE• 5121/?I 

TEST ORGAN I ZATIONI AIRESURtH 

ENGINE SUPPLIER• AIRESEARtH 

' ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 

CAL ID NUllBER1 96 ENGINE TYPE AND MODEL• TSCPT00-4 

RATED SHAFT HORSEPOWER: 14Z. 

FNGINE TOTAL TIME• 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL! 
CONBUSTOR tAN REPLAtEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TUR91NE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JP-5 FUEL Hit RATIO: 1.BlT 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SERIAL NUMBER: P-90123 

OPEAATIO .... Al DATA••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INLET UR TEMPERATURE, DEGREES F: START B9.00 FINISH B9.00 

ATMOSPHERIC PRESSURE: START 2B.T2 FINISH 2B.T2 

INLET AIR HUMIDITY, LBS H201LB AIR: 0.0041 

RELATIVE HUMIOITY: IB.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES t: -0.00. FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMRER OF TESTS: 6 

COMMF.NTS: 

NORMAL MOOE, tDMRINATION LOAD 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPRESSOR RLHD 
MOOE SHAFI AIR SPEED FUEL A IR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW L Bl SEC FROM TEMP PRESSURE LB/MIN 
NI NZ LR/HR EMISSIONS OFGREES F PSI A 

7.21 0 140.00 1083.H 21100.00 35440.00 497.00 -o.oo 0.015300 89.00 IOQ.~O 448. 74 
IQ/22 101.10 1111.11 27100.00 15440.00 4BQ.QO -o.oo O.Ol4QOO BQ.On 108.60 '964.48 
15/IQ 10.00 1111.67 znoo.oo 35HO.OO 4Bl.OO -o.oo 0.014900 8Q.OO IOT.QO 474. 14 
10/15 llli.60 1117.60 21100.00 35.ftltO.OO Hl.00 -o.oo 0.015100 e 1. oo 104.40 4RA.Q2 
5/10 o.o IOQ1.B5 27140.00 35440.00 460.00 -o.oo 0.015200 B7.00 102.60 •11.]5 

25/ 5 o.o 105B.H 2BIOO.OO 15440.00 471t.OO -o.oo 0.011100 Ql.00 116.50 420.]Q 

PrJWF.R EXHAUST EXHAUST co co THC NO NO NO ALOF.HYOES SMOKE PAPTICULA!ES 
PF.ACF.NT GAS GAS IWETI 2 IWFT I IWET I 2 • 

RA!EO TENP PRESSURE PPNV IWETI PPHV PPHV IWETI 1 we rt 
SHP OCGRHS F PS IA PERCENT V PPMV PPlltV 

QB I 005. OD -o.oo 21.00 1.14 24.50 Bl.TO 0.40 B4. IO -o.oo -o.oo -o.oo 
72 1005.00 -o.oo IQ.40 3.04 11.40 1q.10 3. 4C •z. 5n -o.oo -o.no -o.oo 
4q I 005.00 -o.oo 2 2.10 3.06 2B.BO Tb. I 0 3.60 1q.10 -a.on -a.no -a.no 
25 1005.00 -o.oo 19.10 1.oq 3B.BO 15.BO 1.1tn 1q. 20 -o.oo -n.oo -o.oo 

0 1005.00 -o.oo 4B.60 ] .11 )Q.90 76.60 1. 20 1Q.80 -o.oo -o.oo -o.oo 
0 QOB. 00 -o.oo 21. 10 2.B1 23.60 15.00 4 .10 7q. 10 -a.no -o.oo -o.oo 

POWER HASS EMI MASS EHi HASS EHi MASS ENI MASS E•I HASS EMI ~ASS EHi •ASS EMI MASS [Ml •ASS EHi ."ASS F.MI MASS E•I 
PERCENT co HC N02 C02 NrJ NOX en HC N02 CfJ2 NO NOX 

RATED LB/IK LB/IK LB/ IK LB/IK LB/IK LB/ IK LB/HR LA/HR LB/HR LR/HK LR/HR LR/HR 
SHP LB FUF.L LB FUEL LB FUEL LB FUH LB FUEL LB FUEL 

9• I. 30 o. 81 -o.oo 1010.00 -o.oo 8.58 0.6~ 0.43 -o.oo 1•2•. M -o.oo 4. 2b 
72 1.24 1.15 -o.oo 30TO.OO -o.oo B.6Q 0.61 0.56 -o.oo 1501.ll -o.on 4.25 
49 1.41 1.05 -o.oo JOT0.00 -o.oo B. 36 0.6B o. 51 -o.oo l476.6T -o.no 4.02 
25 I. l2 1.40 -o.oo JOT0.00 -o.oo B.20 0.57 0.66 -a.on 1445.Ql -o.oo 3.B6 

0 1.05 1.H -o.oo 3060.00 -o.oo a.21 1.40 0.66 -o.oo 1401.6~ -o.oo '· 11 
a I. q3 Q.94 -o.oo 1010.00 -o.oo q.os O.QI 0.44 -o.oo 1455.18 -o.oo •.2q 

POWER co co THC NO NO NO 
PERCENT 2 2 • 

RATf.f"I LB/IK HP-HR LR/IK HP-HR L8/IK HP-HR LB/ lK HP-HR LA/ IK HP-HR LA/IK t-IP-HR. 

SHP 

q9 o. 510 1247.206 o. 353 -o.ooo -o.ooo 1.4q4 
12 0.4Q9 1234.12Q 0.463 -o.ooo -o.ooo l.4ql 
49 o.566 122B.B51 0.421 -o.ooo -n.ono ]. 341 
l5 0.4QO 1232.504 0.562 -o.ooo -o.ono 1.202 

a 1.216 12B2.145 0.5QB -o.ooo -c.ooo 3.418 
0 O.B61 I 314.920 0.420 -o.oon -o.noo 4.0'il 
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TEST OIGl•llATIOlll llR!lllRCM 

EllGlllE SU,,LIER1 UHSHllCM 

ENGIN! DATA ......................... ~ ............................................... ..., ................. eeeeeeeee. .. e 

CAL ID -llERI 4Z EllClll! TYtt! MD llCID!LI GTCN~llO SH IAL llUllllfRI .. _,., 
UT!D SMAPT HOHEl'OllEll I 160. 

ENGi NE TOTAL TlllE 1 o. .. , 
TlllE S lllCE HOT SECTION OVUHAULI o. HU 

TIME SINCEI 

NI COMPRESSOR OVERHAUL I o. HU 
NZ COMPRESSOR OVERHAUL• o. HRS 
CDllBUSTOR CAN REPLACEMENT• o. HU 
FIRST STAGE NOZZLE GUIDE VANE OVERHAULI o. HU 
NI TU118INE OVERHAUL• o. HU 
NZ TURlllNE OVERHAUL• o. MIU 

FUEL I AV KEROS FUEL Hit RAT ID• 1.929 

OPERATIONAL DATA ••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES fl START IOI.OD FINISH IOI .DO 

ATMOSPHERIC PRESSURE• STARJ 28.70 

INLET AIR HUMIDITY, LBS H20/L9 AIR1 

RELATIVE HUlllDITYI IZ.00 PUCENT 

SAMPLE LINfl T£19'EltArURE, DEGREES Cl -O.OOt FLOll Alff, LITERS/MINI 

SAMPLE LINE TRANSPORT TIME, SEC1 

NUN9El OF TESTS• 

-o.oo 

CONMENTSI 

SMP LOADING ONLY 

TEST POWER ENGINE CORRECTED GAS GEN 
MODE SHAFT AIR SP EEO FUEL AIR FLOW 

HP HP RPM FLOW LB/SEC 
NI NZ LB/HR 

II O o.o o.o 41700.00 -o.oo 122.80 -o.oo 
6/ I ]9.90 o.o 41600.00 -o.oo IH,00 -o.oo 

ll / 6 18.50 o.o 41400.00 -o.oo 155.00 -o.oo 
16/11 116.90 o.o 4UOO,OO -o.oo 177.00 -o.oo 
Z0/16 154.90 o.o 41100.00 -o.oo 201.00 -o.oo 

POWER EXHAUST E lHAUST co co THC NO 
PERCENT GAS GAS IWETI 2 lllFTI I WET I 

UTED TE"P PRESSURE PPMV IWETI PPMV PPMY 
SHP DEGREES F PSll PERCENT v 

0 515.00 -o.oo 146.80 1.41 26. ]0 IZ.00 
2' 585. 00 -o.oo 160.90 I .6Z 24. 70 14.40 
4q 655 .oo -o.oo 180.80 1.85 20.80 20.10 
n no.oo -o.oo 200.20 2.11 18.20 22.00 
96 815. 00 -o.oo 235. 70 2.42 27. ]0 26.50 

-o.oo 

F/A COMPRESSOR COMPRESSOR BLHO 
cue INLET DISCHARGE FLOW 
FROM TEMP PRESSURE LB/MIN 

EMISSIONS DEGREES F PSIA 

0.006900 95.00 55.60 o.o 
0.007900 100.00 55.10 o.o 
0.009100 102.00 54.80 o.o 
0.010500 102.00 54.40 o.o 
0.011900 104.00 5].60 o.o 

NO NO ALDEHYOES SMOKE PARTICULATES 
2 • 

(WET I IWETI 
PPJlllV PPMV 

6.70 18. 70 -o.oo -o.oo -o.oo 
e.20 22. 70 -o.oo -o.oo -o.oo 
0.40 28.50 -o.oo -o.oo -o.oo 

10.40 32.40 -o.oo -o.oo -o. 00 
ll.60 38.00 -o.oo -a.no -o.oo 

POWER MAU EHi MASS EHi MASS EHi MASS EMI MASS EHi MASS E~I MASS EMI MASS EMI MASS EM I MASS EM! MASS EM! MASS EMI 
PEACENf co HC N02 C02 NO 'COX co HC "402 C02 NO NOX 

RATED L8/U L8/IK LR/IK LB/IK LB/IK LB/ IK LB/HA LB/HA LB/HA LR/HR LB/HR LB/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 20.29 2.07 -o.oo 3070.00 -o.oo 4.25 2,4q 0.25 -o.oo 177.00 -o.oo 0.52 
24 19.42 1.10 -o.oo 3070.00 -o.oo 4.49 2.66 0.23 -o.oo 420.59 -o.oo 0.62 
4q 19.0I 1.25 -o.oo 3060.00 -o.oo 4.q2 2.q5 o.1q -o. 00 414. 30 -o.oo 0. 76 
71 18.]3 0.95 -o.oo 3060.00 -o.oo 4.88 3.24 0.11 -o.oo 541. 62 -o.oo 0.86 
96 18.92 1.25 -o.oo 3050.00 -o.oo 5.0l 3.92 0.26 -o.oo 6H.15 -o.oo 1.04 

POWE A co co THC NO ND NO 
PERCENT 2 2 • 

RATED LB/ IK HP-HA LBllK HP-HA LB/IK HP-HA L8/IK HP-HR LR/lK HP-HR LB/lK HP-Hq 

SHP 

oooo•HORSEPOWER-HA BASIS rear CALCULABLE••••• 
H 66.694 10541.094 5.841 -o.ooo -o. 000 I ~.431 
4q 37.5]8 6042.0H 2.470 -o.ooo -o.ooo 9. 72] 
n Z7. 748 46H.l88 1.444 -o.ooo -o.ooo '· 384 
96 25.278 4075. 854 1.674 -o.ooo -o.ooo 6.702 
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DUE• 6/ H/ll 

TEST ORGlNI UTION: llRESURCH 

ENGINE SUPPLlfRt llRESElRCH 

FNGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••• 

Cll ID NUllBERt 9, ENGINE TYPE lND llDDEL: GTCP85-180 SERIAL NUMSfR 1 P-,67 

RATED SHlFT HORSEPOWER• 160. 

ENGINE TOTlL TIMEt o. HRS 

TIJIE SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COHPRESSOR OVERHAUL• o. HRS 
N2 COMPRESSOR OVERHAUL• o. HRS 
COMBUSTOR CAN REPLACEllENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL H/C RAr 10: 

OPERATIONAL DAfA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 110.00 FINISH 110.00 

ATllOSPHHIC PRESSURE: STARl 28.70 FINISH 28.70 

INLET AIR HUlllDlrY, LBS H20/LB AIR: 0.0050 

RELATIVE HUMIDln: 12.00 PERCENT 

-0.00, FLOW RATE, LITFRS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: 

COllMENTS: 

COMBINATION SHP/BLEED LOADING 

TFS T POWER ENGINE CORR EC TEO GAS GFN FIA COMPRESSOR CO~PRESSOR BLfFO 
MODE SHAFT AIR SP EEO FUEL AIR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM HOW LB/SEC FROH TE~P PQFSSURF. LB/HIN 
NI N2 LS/HP E•ISSIONS DECREES F PSIA 

221 D 154.50 Be.q" 41000.00 -o.oo 21q.50 -o.oo O.OIMOO I 07 .00 50.00 b6. 12 
10122 115.60 114. 77 41000.00 -o.oo 212.50 -o,oo 0.015700 110. on 40. on R6. 54 
15/ I q 11.qo 12q,21 411oo.00 -o.oo 262. 50 -o.oo ~.015600 111.00 41. '50 100. 31 
10115 39.00 l.r.4.10 41200.00 -o.oo 251. 50 -o.oo 0.016200 110.00 46.00 115. 11 

SI I 0 o.o 159.30 .\1200.00 -o.oo 21ftl. 50 -o.oo 0,016700 114.nO 44.10 132.81 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOE HY OE S SMOKE ••• TICULA T(S 
PE RC ENT GAS GAS I WETI z IWETI I WETI 7 x 

RATF.D TFMP PRESSURE PPMV IWFTI pp"y PPMV IWETl IWETI 
SHP DEGREES F PSIA PERCENT v pp111y PPMV 

q6 1150.00 -o.oo 222.90 3 .40 6,80 H.10 10.50 55. I 0 -o.oo -o.oo -o.oo 
12 1150.00 -o.oo 752.10 3.17 7.60 40.30 11.eo 52.10 -o.oo -n .. oo -o.oo 
•e 1150.00 -o.oo 577 .90 1.16 B.50 ]1,30 11. 80 51.50 -o.oo -o.oo -a.no 

2• 1150. 00 -o.oo 261.80 3.?7 6.60 •2.10 11.QO 54.00 -o.oo -o.oo -o.oo 
0 1150,00 -o.oo 248. •O l,38 5. 60 44 .60 11.90 55 .50 -0.00 -o.oo -o.oo 

POWER •ASS EMI llASS EMI llASS EMI MASS EMI MASS FMI MASS E• I MASS FMI MASS E•I HASS EMI MA~s ~·• ~ASS E•I ~ASS EMl 
PERCFNT co HC Nn2 C02 NO NOX co HC Nnl COl NU NO• 

RA TEO LR/ IK LB/IK LR/ IK LR/lK LB/IK LR/ IK LB/.-..q l8/HR LA/HR lq/HR LB/HP LA/HR 
SHP LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL 

Q6 12.M 0.22 -o.oo 30)0.00 -o.oo 5 .14 J. 53 0.06 -o.oo 946.RA -o.oo 1.4" 
72 15,H 0.26 -o.on JOJO.DO -o.oo s. 21 4.18 0.01 -o.oo 825.61 -o.oo 1. 42 
•R l6.q3 0.30 -o.oo 3030.00 -o.oo 5. ll 4.44 O. OR -o.oo 795.31 -o.oo I. 34 
24 15.•0 0.22 -o.oo 3010. 00 -o.oo 5. 22 3. R7 O.Ob -o.oo 767 .O't -0.1'10 1.H 

0 14. ll 0.18 -o.oo 3020.M -o.oo -;. 1q 3. 4) 0.04 -o.oo 1zq. J' -o.oo 1.H 

PnWER co co THC NO NO NO 
PERCENT 2 2 x 
i:uren lR/IK HP-HR LB/ IK HP-HR LR/IK HP-HR LB/I K HP-HR LBllK UP-HQ. lRllK HP-HR 

SHP 

Q6 14. 514 3479.560 0.251 -o.ooo -o.ooo o;.Rq1 

n 18. 132 358•.19q o. 311 -o.ooo -o.ooo 6.161 
48 21.455 3840. 286 Q.316 -o.ooo -o.ooo 6.480 
24 21.156 4161.%5 0.106 -o.ooo -o.ooo 7. ll<tq 

0 21.421 1t578.)12 o. 2 79 -o.ooo -o.ooo 1. 862 
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DAUi 

TEST OllGANIZATICllll AllESEAICH 

ENGINE SUPPLIER• AIRESEAICH 
. . 

ElllGINf OAT& •••-••••"• .. •••••••••••• ... ••******* .. ***** .. ***** .. "****** ... "**********~***************••••••••••••••• 
ClL ID llUNllEll 0 ENGINE TYPE AND llODEL• GTC,15-110 SEI UL NUNllEI 1 P-507 

RATED SHlFT HORSEPOllEI• 160. 

ENGINE TOTAL TINE• o. HIS 

TINE SINCE HOT SECTIOH OVERHAUL I o. HRS 

TINE SINCE! 

NI CONPAESSOA DVERHAULI o. HAS 
N2 CONPRESSOA OVERHAUL: o. HRS 
CDNllUSTOR CAN REPLlCEMENTI o. HAS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL I o. HRS 
NI TURBINE OVERHAUL• o. HRS 
NZ TURBINE OVERHlUL• o. HAS 

FUEL: lV ~EROS FUEL H/C RlT 10: l.'128 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TENPERlTUAE, DEGREES F 1 START 104.DO FINISH 104.DO 

lTNOSPHERIC PRESSURE• START 28.58 f INISH 28.58 

INLET AIR HUNIDITY, LBS H201LB llAI 0.0052 

RELlTIYE HUNIDITYI 12.00 PERCENT 

SAMPLE L INEI TEMPERATURE, DEGREES Cl -0.00, FLOW AlTE, LITERSININI -o.oo 

-o.oo 

NUMBER OF TESTS: 

SHP LOADING ONLY 

TEST POWER ENGINE CORRECTED GAS GEN F/A COMPRESSOR COMPRESSOR BL EEO 
MODE SHlFT AIR SPEED FUEL AIR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSURE LB/MIN 
NI N2 LB/HA EMISSIONS DEGREES F PSIA 

11 O o.o o.o 41700.00 -o.oo 116.00 -o.oo 0.006500 105.00 H.20 o.o 
6/ I l'l.,O o.o 41400.00 -o.oo lH.00 -o.oo o.oonoo 104.00 H.20 o.o 

Ill 6 1'1.00 o.o 41400.00 -o.oo 153.00 -o.oo 0.008700 10~. 00 53.20 o.o 
16/11 11 'l.lO o.o 41100.00 -o.oo IH.00 -o.oo 0.010200 10..00 53. 30 o.o 
20/16 157.80 o.o 41000.00 -o.oo 1'14.00 -o.oo 0.011600 104.00 5l.l0 o.o 

POWER F.XHlUST E XHlUST co co THC NO NO NO ALOEllYOES SMOKE PART IC UL ATES 
PERCENT GAS GlS I WETI 2 IWETI I WETI 2 x 

RATED TEMP PRESSURE PPMV I WETI PPHV PPMV CWHI OIETI 
SHP DEGREES F PSU PERCENT V PPHV PPMV 

0 510.00 -o.oo 12 5. 30 1.n 16.'10 11.•0 5.'10 11. 30 -o.oo -o.oo -o.oo 
24 580. 00 -o.oo IZB.10 1.56 12.40 14.qo 7. 30 zz.20 -o.oo -o.oo -o.oo 
4q 645.QO -o.oo l•0.40 I. 78 ll.50 I 7. 70 8.50 Z6.20 -o.oo -o.oo -o.oo 
H 11 o.oo -o.oo 152. 80 2.01 a. 10 22.40 IO. 30 J2.60 -o.oo -o.oo -o.oo 
'18 1'10. 00 -o.oo 171.lO 2.35 7 .10 21.20 10.90 JB.10 -o.oo -o.oo -o.oo 

POWER NASS EMI MlSS EMI HASS EMI MASS ENI MASS EMI HASS EMI MASS E~I MASS EMI MASS EMI MASS EMI HASS EHi MASS EHi 
PERCENT co HC N02 C02 ND NOX co lit Nnz C02 NO NOX 

AA TEO LB/IK lB/lK LB/IK LB/IK LB/IK LB/ I~ LB/HR LB/HA LB/HA LB/HA l B/HR LB/HA 

! SHP LB FUEL LA FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

I 0 IB.45 1.42 -o.oo lOB0.00 -o.oo •.t9 2.14 0.11 -o.oo 157.28 -o.oo O .. 'tq 

I 24 16.05 0.8'1 -o.oo ]080.00 -o.oo 4. 57 2.15 0.12 -o.oo 412. 72 -o.oo 0.61 
4'1 15.44 0.12 -o.oo 1010.00 -o.oo 4. 73 2.lb 0.11 -o.oo 469.11 -o.oo 0.12 
H 14. lB o.u -o.oo 1010.00 -o.oo 5.04 2. 52 0.08 -o.oo 531.25 -o.oo a.ea 
'18 14.61> O.H -o.oo ]060. 00 -o.oo 5. IT 2.84 0.06 -o.oo 59J.64 -o.oo 1.00 

POWER co to THC NO NO NO 
PERtEIH 2 2 x 

AlTED LB/ IK HP-HA LB/IK HP-HA LRll K HP-HR LB/lK HP-HA LR/IK HP-HA LB/IK llP-llA 
SHP 

•••••HORSEPOWER-HR ffASIS NOT tlLCULABLE••••• 
24 54.4]4 10448.60? 1.012 -o.ooo -o.ooo 15. 507 . ., 29.'103 5945.695 l.)'18 -o.ooo -o.ooo 9.168 
14 21.0'll OOl.152 0.684 -o.ooo -0.000 7.396 
98 18.018 l161.976 0.409 -o.ooo -o.ooo b.]54 
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DATE• 611~111 

TEST ORGAN I UTIONI AIRESElRCH 

ENGINE SUPPLIER• llRESElRCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 llUllBER: 94 ENGINE TYPE ANO llDOEL1 GTCP85-180 SER UL NUll8ER: P-507 

RATED SHAFT HORSEPOWER: 160. 

ENGINE TOTAL TIME• o. HRS 

TIME SINCE HOT SECTION OVERHAUL I o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: o. HAS 
NI TURBINE OVERHAUL: o. HAS 
NZ TURBINE OVERHAUL: o. HAS 

FUEL: AV KEROS FUEL H/C RAT 10: I .9Z8 

OPERATIONAL DATA '''''''''''''''''''''''''''''''''''''''*''***'''******''*********************************************** 
INLET AIR TEMPERATURE, DEGREES F: START 107.00 FINISH 101.00 

ATMOSPHERIC PRESSURE: START ZB.58 FINISH ZB.58 

INLET AIR HUMIOITV, LBS Hl01L8 AIR• 0.0052 

RELATIVE HUMIDITY: 12.00 PERCENT 

SAMPLE LI NE• TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

S4MPLE LINE TRANSPORl Tl~E. set: -o.oo 

NUM8EA OF TESTS: 

COMMENTS: 

COMBINATION SHP/BLEEO LOADING 

TEST POWER ENGINE CORRECTED GAS GEN FIA COHPRESSO• CCHPRESSOA BLEED 
HOOE SHAFT A IR SPEED FUEL Al R FLOW CALC INLET 01 SCH4RGE FLOW 

HP HP RPM FLOW LB/SEC FROH TEMP PRESSURE LB/MIN 
NI NZ Lij/HR EMISSIONS OEr.AEES F P!\ I A 

22/ 0 156.JO 93.41 40600.DO -o.oo 111. 50 -o.oo o.016400 105.00 49.10 TO.OB 
19/22 111.90 11 T .1 T 40600.00 -o.oo z11. 50 -o.oo o. 016300 IOT.00 48.60 89. 54 
15119 77.40 115.59 40600.00 -o.oo Z60.50 -o.oo 0.016200 108.00 4b.QO I OT. 18 
10/ I 5 38.90 15Z. 4 T 40TOO.OO -o.oo 252.50 -o.oo 0.016500 108.00 45.60 174.04 

5110 o.o 161 .62 40800.00 -o.oo 2)5. 00 -o.oo 0.016900 IOT.00 4,.70 l J J. 74 

POWER EXHAUST EXHAUST co co THC NO NO NO 4L0EHVDES SMOKF PART ICULATfS 
PERCENT GAS GAS f WETI 2 IWETI I WET I l x 

RUED TEMP PRESSURE PPH\I I wET I PP"4V PP'4V IWHI I WfT I 
5HP DEGREES F PSIA PERCENT v PPHV PPi"llV 

9T 1150.00 -o.oo IH.30 B.40 1.00 44.40 10.00 54.40 -o.oo -0.00 -o.no 
n 1150.00 -o.oo 194.50 l. 30 2.10 43. 50 Q.40 53.00 -o.oo -o.oo -o.oo 
4A 1150.00 -o.oo IQ4. 60 3.Z9 2.50 41.TO 10.00 51.10 -o.oo -o.oo -o.oo 
24 1150.00 -o.oo !QB.TO 3.H 2.20 43.00 9.10 '7.10 -o.oo -o.oo -o.oo 

0 1150.00 -o.oo 193 .10 3.43 2.00 43.20 9.50 52. TO -o.oo -o.oo -n.oo 

POWER HASS EMI MASS EHi MASS EHi MASS EMI MASS Pt I MASS £•1 "4ASS i:;-.1 MASS EMI HASS FMI MASS f.MI •ASS E•I MASS EMI 
PERCENT co HC NOZ coz NO NOX co HC N02 coz NO NOX 

RATED LB/I K LB/ IK lB/ IK LR/ IK Le/IK LBllK LB/HR Lft/HP LB/t<P LR/HR 1.R/MR L 8/ HR 
SHP LB FUEL LB FUEL LA FUEL LB FUEL LR FUEL LB FUEL 

91 10.00 0.01 -o.oo 1010.00 -o.oo 5 .16 2. 71t 0.01 -o.oo 922.64 -o.oo 1.40 
n 11.10 O.OT -o.oo 3030. 00 -o.oo 5.0S 3.08 0.02 -o.oo 822. ~4 -a.no I. 38 
48 11. •Z 0.08 -o.oo 3010.00 -o.oo 4.'98 2. QS 0.02 -o.oo 1eq. l I -o.oo 1. 30 
24 11. 48 o.oT -o.oo 1030.00 -o.oo 4.q4 l.90 0.02 -o.oo 165.0l -o.oo I. 25 
0 10.85 0.06 -o.oo 1010.00 -o.oo 4.BT 2 .55 0.02 -o.oo 112. 0, -o.oo I. 14 

POWER co co THC NO NO NO 
PERCENT 2 7 • 

RA TEO L8/IK HP-HR L8/ IK HP-HR LR/IK HP-HR LR/IK HP-HR LB/ IK HP-HR LR/IK HP-HR 
SHP 

9T 10.964 12q,_ ... ,,o 0.035 -o.ooo -o.ooo 5.'16 
n 13.124 3501.055 0.081 -o.ooo -o .ooo 5. Rll 
48 13. 911 3105.883 0.10• -o.ooo -o.ooo 6.0qh 

24 15.142 ]QCJf.81j6 0.09R -o.ooo -o .noo o.51' 
0 15. T80 440'i.5R6 0.001 -o.ooo -o.ooo 1.018 
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DAU.• 6/U/11 

TEST DIGANllATIDN1 AllESEAICM 

ENGINE SU,,LIEIU AIRESEAllCM 

E~GINf DATA ••••••••• .. ****•••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••~•••• 
CAL ID llUMUll• 44 EllG I NE TY PE UID MDDELI GT"l,_110 SERIAL NUll9U 1' P-518 

RATED SHAFT HOllSEPDllEAI 160. 

ENGINE TOTAL TIME• o. HRS 

TIME SINCE HOT SECTION OVERHAUL I o. HRS 

TIME SINCE• 

NI COMPRESSOR OYER HAUL: o. HRS 
NZ COMPRESSOR OYERHAUl.1 o. HRS 
CllJllBUSTOR CUI REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVER HAU LI o. HRS 
NI TURBINE OVERHAULI o. HRS 
NZ TURBINE OVERHAUL• o. HRS 

FUELi AY KEROS FUEL H/C RATIO• 

OPERATIONAL DATA ••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES Fl START 9T.OO FINISH 97.00 

ATMOSPHERIC PRESSURE• START ZB.6l FINISH 28.6) 

INLET AIR HUMIDITY, LBS HZOILB AIR: 0.0046 

RELATIVE H~IOITYI 13.00 PERCENT 

SA"PLE LINEI TEMPERATURE, DEGREES Cl -0.00, FLOll RATE, LITERSllllN• -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER Of TESTS• 

COMMENTS I 

SHP LOADING ONLY 

TEST POWER ENGINE CORR EC TEO GAS GEN FIA COMPRESSOR COMPRESSOR BLHO 
MOOE SHAFT A IR SPEED fUEL Al R FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM fLOll L8/SEC FRON TEMP PRESSURE LBIHIN 
NI NZ L8fHR EHISSIONS DEGREES f PSIA 

If 0 o.o o.o H600.00 -o.oo 119.00 -o.oo 0.006800 96.00 54.80 o.o 
61 I 40.BO o.o 41500.00 -o.oo ll8.00 -o.oo 0.007900 96.00 54.60 o.o 

Ill 6 19.30 o.o 41300.00 -o.oo 157. 00 -o.oo 0.009200 98.00 53.90 o.o 
1611 I 11 B.30 o.o 41100.00 -o.oo 176.00 -o.oo 0.010400 98.00 53.50 o.o 
20116 158.JO o.o 41000.00 -o.oo zo1. 50 -o.oo 0.012200 99.00 53.00 o.o 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHVOES SMOKF PARTICULATES 
PERCENT GAS GAS lllETJ z IWETI fllETI 2 x 

RUED TEllP PRESSIJIE PPMV lllETI PPMY PPMV f llETI !WET I 
SHP DEGREES f PSIA PE RC ENT v PPJiitV PPNV 

0 4'10.00 -o.oo 160.80 1. 1'1 4.00 B.40 A.AO 11.20 -o.oo -o.oo -o.oo 
25 565.00 -o.oo 1'1'1.00 1.61 5.10 10.20 11.50 21.10 -o.oo -o.oo -o.oo 

'" 63'.00 -o.oo 255. lO 1.81 6.JO 12.50 12.70 25.20 -o.oo -o.oo -o.oo 
H 110.00 -o.oo 266.10 2 .10 5.10 15.•0 15.50 l0.'10 -o.oo -o.oo -o.oo 
'18 805.00 -o.oo ll 1.50 2.47 4.30 19.50 14.4'0 1•.00 -o.oo -o.oo -o.oo 

POllER MASS ENI MASS ENI MASS EH I MASS ENI MASS ENI MASS EMI MASS E~I NHS ENI MASS EMI MASS EMI MASS ENI MASS EMI 
PERCENT to Ht N02 C02 NO NOW co Ht N02 coz NO NOX 

RATED LBllK LB/IK LBllK L8/IK LBllK LBllK LBIHR L81HR LBIHR LB/HR L81HR LB/HR 
SHP LB FUEL LB FUEL LB FUEL LR FUEL LA fUEL LB FUEL 

0 22.59 0.32 -o.oo 3070.00 -o.oo 3,97 2.69 0.04 -o.oo 365.JJ -o.oo 0.47 
25 H.06 0.15 -o.oo 3060.00 -o.oo 4. JI ). 12 0.05 -o.oo '22.28 -o.no 0.5'1 
49 26.48 0.38 -o.oo 1050.00 -o.oo 4.29 1t. l6 0.06 -o.no 478.85 -o.oo 0.67 
n 24. 53 0.28 -o.oo 1050.00 -o.oo 4.68 4.]2 0.05 -o.oo 516.80 -o.oo 0.82 
98 24.H 0.19 -o.oo 1040.00 -o.oo 4.36 4.'11 0.04 -o.oo 612.56 -o.oo 0.88 

POllER co co THC NO NO NO 
PERCENT 2 2 • 

RATED LBllK HP-HR LBllK HP-HR L 8/ IK HP-HR LBllK HP-HA LBllK HP-HA LB/IK t-1'.P-HR 

S>iP 

•••••HORSEPOWER-HR 9A5 JS NOT CALCULABLE••••• 
25 81.36'1 1014'1.'1'12 1.191 -o.ooo -o. 000 14.581 
4'1 52 .422 6038. 461 o. 744 -o.ooo -o.ooo 8.501 
11 16.496 4H7.611 0.412 -o.ooo -o.ooo 6.%) 
98 ll.015 386'1.614 0.247 -o.ooo -o.ooo 5. 'i'i4 
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f 
I 

DUEi 1>11'/ll 

TE5r DRGANf lATfONa AIRESEAACH 

ENGINE SUPPllERI AfRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NU"BERt 93 ENGINE TYPE AND "DDEL: GTCPB5-IBO SEA IAL NU"BER: P-518 

RATED S14AFT HORSEPOWER: 160. 

ENGINE TOTAL Tl"Ea o. HAS 

""f SINCE HOT SECTION OVEAHAUl• o. HRS 

rt"E SINCE• 

NI CO"PAESSOA OVERHAUL: o. HRS 
N2 CO"PRE SSOR OVEAHAUU o. HAS 
COllBUSTDA CAN REPLACE"ENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HAS 
NI TURBINE OVERHAUL: o. HAS 
N2 JUAB I NE OVERHAUL: o. HRS 

FUEU AV KEROS FUEL H/C RAT IO: 1.928 

OPERAJION•L DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INlET AIR TEMPERATURE, DEGREES F: START 109.00 FINISH 109.00 

ATMOSPHERIC PRESSURE: START 28.63 FINISH 28.63 

INLET UR HUMIDITY, LBS H2D/LB AIR: 0.0046 

RELATIVE HU>llDITY: 13.00 PERCENT 

SA>IPlE llNE: TEMPERATURE, OEGREES C: -o.oo, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TUNSPOIU TIME, sec: -o.oo 

llUMBER OF TESTS: 5 

COMMENTS: 

COMAINATION SHP/BLEED LOADING 

TF.S T POWER ENGINE CORRECTED GAS GEN F/A COMPRESSOR CG•PRFSSOR BL FED 
MOOE SHAFT A IA SPEED FUEL A IA FLOW CALC INLET DI SCHARGF FLOW 

HP HP RPM FLOW LB/SEC FAOlil TEMP PRESSURE LB/~IN 

NI N2 LR/HR EMISSIO'IS DEGREES f PSU 

221 0 156. 80 91.61 40600.00 -o.oo 201.50 -o.oo O.OIR100 10).00 49.80 1'.)5 
11/U 111.20 117.67 40700. 00 -o.oo 268. 50 -o.oo O.OJ6900 110.00 4C). 00 AR. H 
l 5/ l 9 TB. JO 134.40 40800.00 -o.oo 261.50 -o.oo 0.016600 llO .OO 4 7. 1(1 104.0R 
10115 39.10 151.38 40800.00 -o.oo 253.50 -o.oo 0.011000 110.00 46.40 120.55 

5110 o.o 163.84 40900.00 -o.oo 240. 50 -o.oo 0.01 nno 110.00 44. 10 135 .6 I 

POWER EXHAUST FXHAUST CD co THC NO NO NO ALOEHYOES S~OKE PAPI ICULATES 
PFRCENT GAS GAS I WET I 2 IWET I IWETI 2 x 

RA TEO TEMP PRESSURE PP'4V I WETI PPMV PP~V IWETI IWETI 
~HP OEGRf.H F PSIA PERCENT V PPMV PP,.V 

91 1150.00 -o.oo 181.20 3. 10 0.60 •8.30 q.40 51.10 -o.oo -o.oo -o.oo 
H 1150.00 -o.oo 2R2.90 J.41 1.10 1q.eo 10.20 50.00 -o.oo -o.oo -o.oo 
48 1150.00 -o.oo 298. 20 ). 36 9.70 lo.BO 12.40 4q.30 -o.oo -o.oo -o.oo 
2' 1150.00 -o.oo )14.60 l. 42 ll. 10 H.00 12.10 4q.10 -o.on -o.oo -o.oo 

0 1150.00 -o.oo )09.40 3 .•8 9.80 H.80 l l. 50 49.30 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS EHi MASS EHi HASS EMI MASS EHi MASS E~I •ASS E•I HASS F.l"!I .. ASS FMI "ASt:. E."' I "'ASS fMI MASS f Ml 
PERCENT en HC ~oz coz NO NOX co HC N02 C~l NO NO• 

RATED LBllK LBllK LR/ IK L81l K L Bl IK LB/lK LR/HR LA/HP LB/HR LB/~R L 8/~P L8/11R 
SKP U\ FUEL LR FUEL L6 FUEL Lil FUFL L6 FUEL LR FUEL 

91 Q. 74 0.02 -o.oo 3020 .oo -o.oo 4.Q] 2. 74 o.oo -o.oo 6~0. 11 -o.oo I. 3q 
13 1s.q1 0.21 -o.oo 3020.00 -o.oo 4 .tal 4. 28 0.06 -o.oo dl0.87 -o.oo I .?4 
48 11.0• o. 32 -o.oo 3020.00 -o.oo 4.61 4.4ta O.OR -o.oo 1A9. 7·i -o. 00 1.11 
24 l T.6• o. 35 -o.oo 1020.00 -o.oo 4.51 4. 4 7 0.09 -0.M 1hS. 'H -a.no 1.15 

0 11. 05 o. 3l -o.oo 1020. 00 -0.00 4. 4~ 4. 24 o.oe -a.on JljQ.47 -o.oc 1.11 

POWFR en co THC NO NO N~ 

PERCENT z z 
RATEO L81 IK HP-HR LR/I~ HP-HQ. lB/l K HP-HR LBllK MP-HR L ~II K ~P- ... R. LB/I K HP-HR 
~HP 

91 I0. 718 31'1.518 0.019 -o.ooo -o.ooo 5. 4"J~ 
73 18.210 3452.418 0.262 -o.ooo -o .ooo 5.287 
40 20.956 Hl2.8Q5 o. 3qo -o.ooo -o.ooo 5 ·'al 
24 23. 480 4019.110 0.472 -o.~oo -0.00'::' b. 02'i 

0 zs. 855 4r;eo.)qe 0.4bQ -0.000 -0.00C" b. 110 
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onu 611'/ll 

TEST DRGllllZATIDNt AIRfSEARCH 

ENGINE SU,,LIUI AIUSEU.CH 

ENGINE DATA ••• .. •••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID llUllaERI 0 ENGINE TYPE AND llDDEL 1 GTCP85-UO SEA UL NUll8EA1 P-595 

RITED SHAFT HORSEPOWER I 160. 

ENGINE TOTAL TlllEI o. HRS 

TlllE SINCE HOT SECTION OVERHAUL• o. HRS 

TlllE SINCE• 

Iii C OllPRE SSOR OVERHAUL• o. HRS 
NZ CDllPRESSOR OVERHAUL I o. HRS 
COllBUSTOA CAN REPLACEllENTI o. HRS 
FIRST STIGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL! o. HRS 
N2 TUAB INE DYERHAULI o. HRS 

FUEL• IY KEROS FUEL Hit AITIDI I. 'IZB 

OPEIATIONAL DATA •••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEllPERATURE, DEGREES F: START 106.00 FINISH 106.00 

ATllOSPHERIC PAESSUAEI START ZB.64 FINISH ZB.64 

INLET AIR HUNIOITY, LBS H20/LB AIR: o.D046 

RELITIYE HUlllOITY: 9. 00 PERCENT 

SAMPLE LINE• TEllPERATUAE, DEGREES t: -0.00, FLOW RATE, LJTEAS/llJN: -o.oo 

SAllPLE LINE TRANSPORT Tlllf, SEC1 -o.oo 

NUNBER OF TESTS: 

COllllENTS: 

SHP LOADING ONLY 

TEST POWER ENC I NE CORR EC TEO CAS CEN F/A CO!IPAESSOR COllPAESSOA RlEED 
llODE SHAFT AIR SPEED FUEL A IA FLOW CALC INLET 01 SCHARCE FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSURE LB/MIN 
NI NZ L8/HA fN I SS IONS DEGREES F PSI A 

II 0 o.o o.o 41600.00 -o.oo 114.00 -o.oo o.006BOO 105.00 5).40 o.o 
61 I 40. lO o.o 41400.00 -o.oo I JJ.00 -o.oo 0.001100 106.00 52. qo o.o 

Ill 6 1q.10 o.o 41200.00 -o.oo 15 3. 00 -o.oo o.ooq100 101.00 52.60 o.o 
16111 llB.30 o.o 41100.DD -o.oo 114.00 -o.oo O.OIOJOO 101.00 52.40 o.o 
20116 151.qo o.o "oqoo.oo -o.oo 205.00 -o.oo 0.012000 101.00 51.qo o.o 

POWE A HHAUST E lHAUST co co THC NO NO NO Al OE HY DES SMOKE PART I CUL ATES 
PERCENT GAS GAS IWETI 2 IWETI IWETI 2 x 

RATED TEMP PRESSURE PPMV I WETI PPllV PPMV IWfTI l~ETI 
SHP DECREES F PSIA PERCENT v PPMV PPJllV 

0 5BO. 00 -o.oo 1qo.90 1. JB 50.80 0. 10 0.10 11.'tO -o.oo -o.oo -o.oo 
25 580.00 -o.oo 227.30 1. 55 55.50 11.20 11.20 22.40 -o.oo -o.oo -o.oo 
49 660.00 -o.oo zn.oo 1.83 56. 30 13.10 12.50 25.60 -o.oo -o.oo -o.oo 
13 T40. 00 -o.oo 261.20 2.00 49.00 11.JO 14.10 Ji.JO -o.oo -o.oo -o.oo 
9B B~o.oo -o.oo 2B8.JO 2 ... 2 }6.90 21.10 15.30 38.60 -o.oo -o.oo -o.oo 

POWER MASS Elll MASS ENI MASS e111 MASS EMI llASS EMI MASS EHi MASS ENI HASS EMI MASS EH I MASS E•I MASS EMI MASS EMI 
PERCENT co HC NOZ C02 NO NOx co Ht NOZ coz NO NOx 

RATED L8/IK LB/IK lA/IK L8/IK LB/IK LB/IK LB/~R LB/HR LR/HR LB/HR LA/HR LR/HR 
SHP LB FUEL L 8 FUEL LB FUEL L 8 FUEL LB FUEL LB FUEL 

0 zr.oo 4.10 -o.oo 1060.00 -o.oo 4.0J 1.0A O.H -o.oo 148. R4 -o.oo 0.46 
25 28.'t 3.98 -o.oo 3050.00 -o.oo 4. 63 J.7Q 0.51 -o.oo 405.65 -o.oo o.62 
49 28. B8 3.19 -o.oo J040.00 -o.oo 4.44 4 .. 42 0.52 -o.oo 465. ll -o.oo D.68 
n 2".11 2.61 -o.oo 30't0.00 -o.oo 4.80 4.24 0.46 -o.oo 528.q6 -o.oo 0.84 
n 22.9B 1.68 -o.oo 30't0.00 -o.oo 5.06 •.11 0.35 -o.oo 623.ZO -o.oo 1.0. 

POWEP co co THC NO NO NO 
PERCENT 2 2 x 

RATED LBllK HP-HR LB/ lK HP-HR LB/lK HP-HR LB/lK HP-HR L8/IK HP-HR LB/ IK HP-HR 
SHP 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE••••• 
25 9J.169 9966.B20 1z.999 -o.ooo -o.ooo 15.111 
't9 55.856 5880.148 6.567 -o.ooo -o.ooo 8.592 
n 35.8't6 HH.340 3. 8't6 -o.ooo -o.ooo 1.0bb 
98 29.8U 3946. 800 2. IB6 -o.ooo -o.ooo 6.567 
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I 

OATEt 6115/11 

TEST ORGlNIUTION• llRESElRCH 

ENGlllE SUPPLIER• llRESElRCH 

ENGINE DATA •••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

CAL ID NUl!BER• qz ENGINE TYPE lND l!ODEL: GTCP85-l80 SER Ill llUMBER I P-595 

RATED SHAFT HORSEPOWER• 160. 

ENGINE TOTAL TINE• o. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE• 

Nl COMPRESSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
CDMBUSTDR till REPLACEMENT: o. HRS 
FIRST STAGE llOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL• o. HRS 

FUH: AV KEROS FUEL HIC RAT IQ: l.9Z8 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET UR TEMPFRATURE, DEGRHS F: STARl Ill.DO FINISH 11\.00 

ArMDSPHERIC PRESSURE: SlART 28.M FINISH 28.64 

INLET UR HUMIDITY, LBS H2D/l8 AIR: 0.004b 

RELATIVE HUMIDITY: '1.00 PERCENT 

SAMPLE LINE: TEMPfRATURE, DEGREES t: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME. sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

COM~INATION SHP/ALEEO LOADING 

TFS T POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR CO~POESSDR RLEED 
~DOE SHAFT AIR SPHD FUEL AIR FLOW CALC INLET 01 SCHARGF FLOW 

HP HP RPM FLOW LB/SEC FAOP4 TEMP PRFSSUNE LA/MIN 
NI NZ l~/HR E~ISSIONS DEGRFFS F PS IA 

221 0 157.20 85. JB 40700. 00 -o.oo 266.50 -o.oo 0.017600 112.00 4'1.bO 6).40 
1'1122 111.20 116.26 40700.00 -o.oo 2bl. 50 -o.oo O.OlbJOD 112.00 4'1.70 Rh. lb 
1511 q 78.JO 1n. n 40BOO. 00 -o.oo 26'.50 -o.oo o.OlbOOO 110. 00 48.50 104.'ll 
1011 ~ 40.10 14'1. 20 40800.00 -o.oo 251. 50 -o.oo O.OlblOO 110.00 47.ZO 11b.11 
5/10 o.o lb4.'15 40B00.00 -o.oo 241. 50 -o.oo 0.016400 110.00 45. 10 IH.42 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHVOES SMOKE P'RT ICULA TES 
PFRCF.NT GAS GAS I WE I I 2 IWETI IWHI 2 • 
RAlfD TEMP PRESSURE PP"4V IWETI PPMY PPHV IWfTI IW[l I 
SHP DEGREES F PSIA PF RC ENT v PPHV PP .. V 

'IA 1150.00 -o.oo 1'17.JO J. 55 b.JO 51.bO e. eo (.,0.40 -o.oo -o.oo -o.oo 
7l 1150.00 -o.oo 265.70 l. JO 5.•o H.10 11. 10 54. 20 -o.oo -o.oo -o.no 
48 1150.00 -o.oo 26'1.bO J.23 1.'10 H.90 15.00 5, •• 0 -o.oo -o.oo -o.oo 
25 1150.00 -o.oo 32•. ]0 ]. 25 13.00 35. 40 ••• 10 50.10 -c.oo -o.oo -o.on 

0 1150.00 -o.oo Hl.50 l. 32 14.80 J5.b0 lit.bO 50.20 -fl.00 -o.oo -o.oo 

POWER ~ASS EMI MASS EMI MASS E•I •ASS EM I HASS EH I .ass EM I •ASS EHi fll4A'iS HI.I MASS fMI HASS EHi MASS FMI MASS FMI 
Pf.ACF.NI co HC NOl CD2 NO NOX co HC N02 CO? NO NOX 

RATED LBllK LBllK LB/lK LB/IK l R/IK LAllK LB/HR LR/H~ LR/HR LOIH• LH/l-IR LB/HR 
SHP LB FUEl l B FUEL LB FUEL LR FUFL LB FUEL LB FUEL 

'le 10.bB 0.19 -o.oo J020.00 -o.oo 5.Jl z.es o.o~ -o.oo R04. Rl -o.oo I .41 
n 15.4'1 O.l'I -o.oo J020. 00 -o.oo 5.1'1 4.05 0.05 -o.oo 16'1. 13 -o.oo I. lb 
48 17.H 0.21 -o.oo 1020. 00 -o.oo 5.11 4.5b 0.07 -o.oo 19A.Tq -o.oo 1. 31 
25 1q.20 0.44 -o.oo JOZ0.00 -o.oo 4. 87 4. R] 0.11 -o. 00 15•.51 -o.oo I. 22 

0 l'l.20 0.4'1 -o.oo JOZ0.00 -o.oo 4. 7H 4.64 0.12 -o.oo 1zq. :n -o.oo 1. 15 

POWFP co ca THC NO NO NO 
PF RC ENT 2 2 • 

AATEO LB/ lK HP-HR LS/lK HP-HA. LB/I K HP-HR LB/I K HP-HR l S\/ lK ... P-t-tN LB/IK HP-Hq_ 
SHP 

'IA 11. 1lb J3l1.150 0.211 -o.ooo -o.ooo 5. '101 
1J 11. )5) HR?.b68 0.212 -o.ooo -o.coo 5. dl6 
48 21.1oe )bl;n. sqi; o. JZ8 -o.ooo -o.ooo b.125 
25 25. 507 4012.)24 0.58b -o.ooo -0.0M b.466 

0 29. II J 4.C.Zl. it90 o. 111 -o.ooo -o.ooo b.qq-:, 
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OATE• 6/16171 

TEST DllGANl1ATIOll1 AlllESEAllCH 

EllGINE SUPPl.IUI URESEAllCH 

ENGINE DATA ••• .. ••••••* .. **************************************'*'**********************\**''''***'******************** 
CAL ID NUlll8ER1 46 ENGINE TYPE AND lllOOEL1 GTCP85-180 SER UL NUlllBER 1 P-59) 

RATED SHAFT HDllSEPOWERI 160. 

ENGIHE TOTAL TllllE& o. HRS 

TllllE SINCE HOT SECTION OVEllHAULI o. HRS 

TllllE SINCE• 

NI COlllPRESSOR OVERHAULI o. HRS 
Nl COlllPRE SSOR OVERHAUL: o. HRS 
COlllBUSTOR CAN REPLACElllENTI o. HRS 
FIRST STAGE NOZZLE CUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL• o. HRS 
N2 TURBINE OVERHAUL• o. HRS 

FUEL: AV KEROS FUEL H/C RATIO: lo92B 

OPE~ITIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR fElllPERATURE, DEGREES F: START 97.00 FINISH 97.00 

ATlllOSPHERIC PRESSURE: START 28.62 FINISH 28.62 

INLET AIR HUllllDlfY, LBS H20/L8 AIR: 0.0042 

RELATIVE HUHIDITYI 15. 00 PERCENT 

SAlllPLE LINE: TE,..ERATURE, DEGREES c: -0.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TllllE, SEC: -o.oo 

NUMBER OF TESTS I 

COlllHENTS• 

SHP LOADING ONLY 

TEST POWER F.NGINE CORRECTED GAS GEN FIA COMPRESSOR COlllPRESSOA BLEED 
NODE SHAFT AIR SPEED FUEL Al A FLOW CALC INLET DI SCHAAGE FLOW 

HP HP RPN FLOW LB/SEC FROlll TEHP PRESSURE LB/HIN 
NI NZ LB/HA EH I SS IONS DEGREES F PSIA 

II 0 o.o o.o 41600.00 -o.oo 118. 00 -o.oo 0.006700 94.00 55.40 o.o 
6/ I 39.70 o.o 41400.00 -o.oo 139.00 -o.oo 0.008100 95.00 H.40 o.o 

111 6 n.10 o.o 41200.00 -o.oo 156.00 -o.oo 0.009200 98.00 54.10 o.o 
16111 II B.60 o.o 41200.00 -o.oo 180.00 -o.oo 0.010400 98.00 54.20 o.o 
20/16 158.lO o.o 41000.00 -o.oo 208.00 -o.oo 0.012000 98.00 54.00 o.o 

POWER EXHAUST FXHAUST co co THC NO NO NO ALOEHYDES SHOKF PART I CUL ATES 
PERCENT GAS GAS lWETI 2 IWETI I WETI 2 x 

RATED TElllP PRESSURE PP"'Y IWETI PP"Y PPNV IWETJ IWHI 
SHP OEGRHS F PSU PERCENT V PPMV PPMV 

0 500.00 -o.oo 143.50 1.36 25.00 10.10 7.40 11.50 -o.oo -o.oo -o.oo 
24 585.00 -o.oo 164.80 1.64 26.40 14.70 q.Bo 24.50 -o.oo -o.oo -o. 00 
49 655.00 -o.oo 185.70 1.81 24.50 11.10 11.00 2B.70 -o.oo -o.oo -o.oo 
14 140. 00 -o.oo 206.70 2.12 22.40 21.10 12.20 ll.60 -o.oo -o.oo -o.oo 
98 830. 00 -o.oo 236.90 2.45 19.00 25.BO 11.00 38.80 -o.oo -o.oo -o.oo 

POWER MASS E"I MASS ENI IUSS E"I HASS EHi lllASS E" I HASS fM 1 HASS E~I MASS EHi MASS FM I MASS EM I MASS ENI •ASS fHI 
PERCENT co Ht N02 C02 NO NOX co Ht N02 C02 NO NOX 

RATEO LB/IK LB/IK LB/IK LB/IK L8/IK LB/IK LR/HA LB/HR LA/HA LR/HR LB/HR LB/HA 
SHP LB FUEL LB FUEL LB FUEL LB FUEL l8 FUEL lR FUEL 

0 20.58 2.05 -o.oo 3070.00 -o.oo 4.12 2.43 0.24 -o.oo lb2.26 -o.oo 0.4Q 
2• 19.60 1. 79 -o.oo 3070.00 -o.oo •.80 2.12 0.25 -o.oo 42b. H -o.oo 0.67 
49 19. 19 1.46 -o.oo 1060.00 -o.oo 4.92 1.02 0.23 -o.oo 417.36 -o.oo 0.11 
14 U.9b 1.1e -o.oo 3050.00 -o.oo 5.06 l.41 0.21 -o.oo 54Q.O~ -o.oo 0.91 
QB 1 B.15 O.Bb -o.oo 1050.00 -o.oo 5.04 J.QO O. IB -o.oo 614.40 -o.oo 1.05 

POWER co co THC NO NO NO 
PERCENT 2 2 • 

AATEO Lft/IK HP-HR LB/ IK HP-HR LB/IK HP-HR LB/IK HP-HR LB/ lK HP-HR LR/lK HP-HA 
SHP 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE••••• 
24 68.635 1074B.85Q b.281 -o.ooo -o.ooo lb.M9 
4q l8.2H bOH.BQI 2.881 -o.ooo -o.ooo Q.11 l 
14 28.783 4629.000 l. 7B6 -o.ooo -o.ooo 1. b11 
98 24.641 4007.579 1.111 -o.ooo -o.ooo b.625 
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DATEI 6116111 

TEST ORGANIZATIONI AIRESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE DATA •••••••••••• .. ••••••••••••••••••••••••1111111e111111111111111111111111111111e1111111111111111111111111111111 

CAL ID NUl!BERI f)' ENGINE TYPE AND l!ODELI CTCPBS-180 SER Ill NUMBER: P-593 

RATED SHAFT HORSEPOWER: 160. 

ENGINE TOTAL TIME: o. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

Tll!E SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL' o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: o. HRS 

FUfL: AV KEROS FUEL Hit RATIO: l.9Z8 

OPERATIONAL OATA e111111111111111111111111111111111111111111111111111111111111111111111e111111111111111111111e1111111111 

INLET AIR TEMPERATURE, DEGREES F: START 104.00 FINISH 104.00 

ATMOSPHERIC PRESSURE: START 28.t.2 FINISH 28.t.2 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0042 

RELATIVE HUl'llOITY: 15.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPOAT TIME, sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

COMRINATION SHP/BLEED LOADING 

TFS T POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPAESSOA Bl FED 
MOOE SHAFT AIR SPEED FUEl AIR FLOW CALC INLfT 01 SCHARGE FLOW 

HP HP 
··~ 

FLOW LB/SEC FROM TEMP PAESSURE LB/~IN 

NI N2 LB/HR EMISSIONS OfGRfES F PSIA 

221 0 157.50 89.64 •08DO. oo -o.oo 276.50 -o.oo 0.016500 100.00 52.50 hlt .. 40 

l'>lll 117.10 llB.21 •0900.00 -o.oo Z68.50 -o.oo O.Olb300 101.00 51.60 8 .... lb 
15119 7B.50 \]4.60 40900.00 -o.oo 256.50 -o.oo n.016200 108.00 49.90 100.06 
10115 39.30 151.98 41000.00 -o.oo 24A.50 -o.oo 0.01/.000 101>.00 4R.90 \15. b4 

5110 o.o 161.56 4100.00 -o.oo 241. 50 -o.oo 0.016500 105.00 41.10 llZ. ~8 
)/ 5 o.o llZ.95 41300.00 -o.oo 206. 50 -o.oo 0.012100 104.00 ir.Q. 90 qq .. 71 

POWER EXHAUST EXHAUST co co THC NO NO NO AlllE HY Of S S•OKF PAR I ICUL Alf S 
PEACENT GAS GAS I WET I 2 I WET l IWFT I 2 • 
UIEO TEMP PAESSURE PP!'llV I WETJ PPMV PPMV IWETI 1wrT 1 
SHP OEGCl.EES F PSIA PFRCF.NT v PPMV PPMV 

98 1150.00 -o.oo 200.60 1.35 4.20 44.CJO 10.10 55.00 -o.oo -o.oo -o.oo 
11 1150.00 -o.oo 214.]0 1.10 1.10 44.50 q.10 5• .10 -o.oo -o.oo -o.oo 
49 II SO. 00 -o.oo 2'7 .10 l.27 4.80 1q.90 12.10 51. 90 -o.oo -o.oo -o.oo 
24 1150.00 -o.oo 258. 70 ).21 6.40 1q.oo 11.80 50.qO -o.oo -o.oo -o.oo 

0 1150.00 -o.oo 265.10 3.15 8 .10 Je.qo 11.90 50.80 -o.oo -o.oo -o.oo 
0 o~O. 00 -o.oo 300.00 2.56 2•.80 z-.zo 14.00 38. 20 -o.oo -o.oo -o.oo 

POWER •Ass EMI MASS EMI MASS EM I MASS EM I MASS E~I HASS E~I MASS F•I MASS E~I ~ASS E• I MASS f!'lll I ~ASS ".fll I •ASS F•I 
PEACENT co Ht ~02 cn2 NO NOX co HC N01 cn2 NO NOX 

RAIEO LB/I< LB/ I K LB/IK LB/ IK l Bl IK LR/ IK LB/H~ LA/HR LB/HR LB/HR l~/HA LR/HR 
SHP LB FUFL LB FUEL LB FUEL LR FUEL LB FUEL LA FUEL 

98 11. 55 0.14 -o.oo JOJ0.00 -o.oo 5.10 3.1 Q o.o4 -o.oc e11.1q -o. 00 •. "4 
1J 12. 50 0.11 -o.oo 1010.00 -o.oo 5.19 l. lo o.nl -o.no 8 \]. 55 -o.oo 1. )Q 
•Q I•. 59 0.16 -o.oo lOJ0.00 -o.oo 5. 02 J." 0.04 -o.no 111.19 -n.oo 1. 2q 

2• 15.44 0.22 -o.oo 1030.00 -o.oo 4.QB ].84 o.o'> -o.oo 157..Q5 -o.oo •• 24 
0 15.28 0.20 -o.oo 3020.00 -o.oo 4. 80 3.6Q O.Ob -a.no 72q.)) -o.oo I.lb 
0 22 .62 1.11 -n.oo 1010.00 -o.oo 4. IJ 4 .6 I o. 21 -o.oo 625.6Q -o.oo o. 98 

•owe• co cn THC NU NO NO 
PF.RC ENT 2 2 • 

AA TEO LB/ IK HP-HR LA/IK MP-HR LRllK HP-HR LB/IK HP-HR LBllK HP-H't LAI IK HP-Hq 

SHP 

08 12.922 Jl8Q.917 0.151 -n.ooo -o.ooo 5.~7.0 

7) "· 22q )448.b5) 0.126 -o.ooo -o. coo s.qo1 
49 11. 558 J641.12A 0.1% -o.ooo -o. 000 6.044 
24 20. 054 3'Hb. 486 0.283 -o.ooo -o.ooo h. 4 7b 

0 22. 020 4152.lbZ 0.382 -o.ooo -n.ooo 6.9\} 
0 )5. 135 410•.210 1.124 -o.ooo -o.ooo 1. 14 7 
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DATEi ,,, 1111 

TEST DRGINlllTIDN• llRESEIRCH 

EN&INE SUPPLIERI URESEIRCH 

ENGINE OAT• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••••• .. •••••••••• .. ••••••••••••••••••••••• . 
41 ENGINE TYPE IND NDDEL• GTCPl!l-•ICK 

ENGINE TOTAL TINEI 

Tl ME SINCE HOT SECTION DVERHIULI 

TIME SINCE• 

NI COMPRESSOR DVERHIULr 
NZ CONPRESSOR OVERHAUL: 
COHBUSTOR CAN REPLACEMENT: 
FIRST STICE NOZZLE GUIDE VINE OVERHAUL: 
NI TURBINE OVERHAUL• 
NZ TURBINE OVERHAUL• 

FUEll IV KEROS FUEL Hit RATIO: 

160. 

I .'IZ8 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

P-)5641 

OPERATIONAL OITA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DECREES f 1 START 9&.00 FINISH 9&.00 

ATMOSPHERIC PRESSURE: START Z&.&5 FINISH Z&.&5 

INLfT UR HUMIDITY, LBS H20/LB AIR• 0.001'1 

RELATIVE HUMIDITY• &.oo PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES tr -0.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC• -o.oo 

NUMBER OF TES TS: 

COHNENTS: 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPRESSOR AlEEO 
MOOE SHAFT AIR SPEED FUEL AIR HOW CALC INLEI DI SCHAACF. FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSURE LA/HIN 
NI NZ LB/HR EH I SSIONS DEGREES F PSI A 

1/ 0 o.o o.o 41500.00 -D.00 lZZ.00 -o.oo o. 007200 '10.00 5J.'JO o.o 
6/ l 3'1.70 o.o 41400.00 -o.oo 141.&0 -o.oo 0.008400 9J.OO 51.40 o.o 

Ill 6 TB.JO o.o 41300.00 -o.oo 161. BO -o.oo 0.009&00 95.00 5Z.90 o.o 
16111 117.30 o.o 41100.00 -0.DO 184.00 -o.oo 0.010900 98.00 52.40 o.o 
10/16 155.40 o.o 41000.00 -0.DO 214.00 -o.oo 0.013100 104.00 51.90 o.o 

POWER EXHAUST EXHAUST co co THC NO NO NO ALDEHYOES SMOKE PARTICULATES 
PERCENT GAS GAS IWETI 2 IWETI I WETI 2 x 

AA.TED TEMP PRfSSURE PPMV I WETI PPHV PP'4V IWETI IWETI 
SHP DEGREES F PSIA PERCENT v PP'4V PP"4V 

0 560. 00 -o.oo 160.70 1.45 61.10 1.20 b.50 1.10 -o.oo -o.oo -o.oo 
2' 630.00 -o.oo 164.90 1.11 41.50 '1.50 7. 10 17. zo -o.oo -o.oo -o.oo 
48 100. 00 -o.oo 168. 10 1.96 Z'l.ZO IZ. 80 1. 80 Z0.60 -a.no -o.oo -n.oo 
7] 805. 00 -o.oo 11'1. 80 z.zz zz.oo 11.40 8.00 Z5. 40 -n.oo -o.oo -o. 00 
97 'IJO. 00 -o.oo 212.90 2.66 19.60 22.40 e.20 30.60 -o.oo -o.oo -o.oo 

POWER HASS EHi MASS EHi HASS EHi HASS EHi MASS EM I MASS EHi MASS EHi MASS EHi MASS EHi MASS EHi HASS EHi HASS f~I 

PERCENT co HC NOZ coz NO NOX co Ht N02 cn2 NO NOX 
RATED LBllK LB/ IK LB/lK LB/IK LB/IK LBllK LB/HR LA/HR LB/HR LB/HR LA/HR LB/HR 
SHP LA FUEL LB FUEL LB FUEl LA FUEL LB FUEL LB FUEL 

0 21. 55 4.68 -o.oo 3060.00 -o.oo 1.69 2.6] 0.57 -o.oo 373.32 -o.oo 0.21 
24 IB. BJ 2. 71 -o.oo 3060.00 -o.oo 1.zz 2.61 o. JB -o.oo 4)]. 30 -n.oo 0.46 
48 16. Bl 1.66 -o.oo 3060. 00 -o.oo 3. 36 2.12 0.21 -o.oo 495.11 -o. 00 0.5• 
n 15. 78 1.10 -o.oo 3060.00 -o.oo J.66 2.90 0.20 -o.oo 563.04 -o.oo 0.67 
'11 U.53 0.82 -n.oo 3040.00 -o.oo 3.61 3. 32 0.11 -o.oo 650.56 -o.oo 0.18 

POWER co co THC NO NO NO 
PERCENT 2 z x 

UTEO LB/IK HP-HR LB/ IK HP-HA LAllK HP-HR LB/ IK HP-HR LB/IK HP-HR. LBllK HP-HR 
SHP 

•••••HO~SFPOWEM-HR BASIS NOT CALCULABLE••••• 
H 61.180 10'H4.Z46 q.669 -o.ooo -o.ooo 11.418 
4B 34. 728 6323.219 ],4)4 -o.ooo -o.ooo 6.'151 
n 24.150 41qq.qq6 I. 72'1 -0.000 -o.ooo 5,HB 
97 21. 3'12 4186.355 1.124 -o.ooo -o.ooo 5.050 
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l 

DATE• 6/ un 
TEST OltGANllATIONt AIRESEARCH 

ENGINE SUPPLIER! AIRESEARCH 

ENGINE OAIA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••• 

CAL 10 llUNBERI 66 ENGINE TTPE AND NODELI G TCPB5-<iBCK SER UL NUN BERi P-15648 

RATED SHAFT HORSEPOWER: 160. 

ENGINE TOTAL Tll!EI o. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

Tl ME SINCE 1 

NI CllllPRESSOR OVERHAUL: o. HRS 
N2 COl!PRESSOR OVERHAUL: o. HRS 
COllBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOllLF. GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: AV KEROS FUEL H/C RATIO: 1.928 

OPERATIONAL OAT& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

INLET AIR TEMPERATURE, DEGREES F: START 121.00 FINISH 121.00 

ATMOSPHERIC PRESSURE: START 28.65 FINISH 28.65 

INLET AIR HUMIDITY, LBS H20/L8 AIR: 0.0019 

AELATI VE HUMIDITY: 6.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -O.OO, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

COMMENTS: 

COMBINATION SHPIBLEEO LOADING 

TEST POWER ENGINE CORRECTED GAS GEN FIA CO~PAfSSOA C0'4PAESSOA RLECD 
MODE SHAFT AIR SPEED FUEL AIR FLOW CALC INLET DI SC HAAGE FLOW 

HP HP RPM fl(Jlj LB/SEC FROM TF.MP PRESSURE LB/Ml'I 
NI N2 LB/HA EMISSIONS DEGREES F PSIA 

221 0 154.10 51.Ql 40100.00 -o.oo 258.00 -o.oo 0.011800 no.10 48.20 l8.4b 
IQ/22 116.50 1).61 40800.00 -o.oo 2H.OO -o.oo 0.011100 125.0D 41.10 55.56 
15/ I 9 77.10 104.85 40800.00 -o.oo 2H.OO -o.oo 0.011100 12b.OO 4b.50 81.04 
10/ 15 lQ.10 128.15 it.0800.0D -o.oo 242. 00 -o.oo 0.011100 120.00 4b.OO 101. 14 
5110 o.o 144.48 40800.00 -o.oo 214.00 -o.oo 0.016800 114.oo 45.00 111. 92 

POWER EXHAUST EXHAUST co co THC NO NO NO ALDEHYOES SMOK[ PARllCULAIES 
PERCENT GAS GAS C WETI 2 IWETI IWETI 2 • 

AAIED TEMP PRESSURE PPfl!V IWEll PPJ•'1V PPMV C WE II I •f I I 
SHP DEGREES F PSIA PEACENI V PPMV PP/lllV 

Q6 1210.00 -o.oo IQb.20 l. 59 15.10 35.10 6.10 •2.00 -o.oo -a.no -o.oo 
12 1150. 00 -o.oo 21 z.10 1.46 26. 30 11.f>O 1.60 1Q. 20 -o.oo -o.oo -o.oo 
4R 1155.00 -o.oo 216. QO l.49 24.20 10.20 e.5o lA.80 -o.oo -o.oo -o.on 
24 1160.00 -o.oo 216.00 l.50 2•.20 10.50 8.10 38.bO -o.oo -o.oo -o.oo 

0 1160.00 -o.oo ZH.10 3.40 25.bO Z9.30 q.oo 18.10 -o.oo -o.oo -o.oo 

POWER ~ASS EMI ~ASS EMI •ASS EMI MASS EMI MASS F•I MASS fM I MASS £•I •ASS F•I MASS EM I MASS E'I MASS EMI -~ss EMI 
PERCF.NT co HC N02 C02 NO NOX co HC N02 C02 NO NOX 

RAIED LBllK LB/IK LB/IK LB/IK L Al IK LB/ IK LB/HR LB/HR LA/HR LBIHR LO/HP LB/HR 
SHP LB FUEL LB FUEL LA FUEL LB FUfl LA FUEL LR FUEL 

96 10.50 0.48 -o.oo 1020.00 -o.oo l.bQ 2.11 0.12 -o.oo 179. lb -o.oo 0.95 
72 11. 80 o. 84 -o.oo 1020.00 -o.oo 3.58 ? .BS O.?O -o.oo 1)6.8B -o.oo o. 81 
48 11.95 o. 76 -o.oo 1020.00 -o.oo 3. 51 2.qz 0.19 -o.oo 116.RR -o.oo o.eb 
24 11. 8l 0.1b -o.oo 1020.00 -o.oo 1.4Q 2. 87 0.18 -o.oo 130. 84 -c. 00 o.e4 

" n.12 0.81 -o.oo 1020.00 -o.oo ]. 51 l.12 0.19 -o.oo ron.na -o.oo o. 81 

POWEs:t co co THC NO NO NO 
PERCENT 2 2 • 

PATED LB/IK HP-'IA LBl IK HP-HR LBllK HP-HR LB/IK HP-HR LA/ IK HP-Hlit. LR/IK MP-HR: 
SHP 

Qh 11. 13b 3717.188 n.59q -o.ooo -o.ooo "·bl 1 
l2 15. I 4l 3875.601 1.on -o.ooo -o.ooo " .. i;qz 
4R lb.006 4045.115 1.022 -o.ooo -~.ooo •• 700 
24 11.155 4l64.53Q 1.100 -o.ooo -o.ooo 5.0W 

0 21.512 4891.250 1.341 -o.ooo -o.ooo 5. 71' 
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l 

DUEi "l/'1'1 

TEST DRGANIZATIDlll AIRESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE OAT& ••• .. ••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL ID llUlllBER1 ENGINE TYPE AND lllDDELI GTCP85-98D 

RATED SHAFT HDRSEPOllERI 160. 

ENGi NE TOT Al TllllE 1 

TIME SINCE HOT SECTION OYERHAULI 

TIME SINCE• 

NI COMPRESSOR OVERHAUL• 
N2 COMPRESSOR OVERHAUL: 
COMBUSTDR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL• 
N2 TURBINE OVERHAUL: 

FUEL: JP-' FUEL H/C RATIO: 1.817 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

P-21692 

OPEAATIONAL OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••************************** 
INLET AIR TEMPERATURE, DEGREES Fa START 78.00 FINISH TB.OD 

ATMOSPHERIC PRESSURE• START 28. 72 FINISH 28. 72 

INLET UR HUMIDITY, LBS H20/LB AIRI 

RELATIVE HUMIDITY• 

0.0026 

10.00 PERCENT 

SAlllPLE LINE• TElllPERATURE, DEGREES Ca -O.OOo FLOll RATE, L ITERS/llllN• 

SAlllPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUlllBER OF TESTS: 5 

COMMENTS: 

SHP LOADING ONLY 

IEST POWER ENGINE CORRECTED GAS GEN 
MODE SHAFT AIR SPEED FUEL AIR FLOW 

HP HP RP~ FLOW LB/SEC 
NI N2 LB/HR 

I/ 0 o.o o.o 41200.0D -o.oo 125.50 -o.oo 
6/ I 40.40 o.o 41100.00 -o.oo 152.00 -o.oo 

111 6 80.60 o.o 41000.00 -o.oo 112.40 -o.oo 
16/ I I 120.90 o.o 41000.00 -o.oo 1qy. 80 -o.oo 
20/16 141. 70 o.o 40900.00 -o.oo 212.00 -o.oo 

-o.oo 

FIA COMPRESSOR COMPRESSOR BLEED 
CALC INLET 01 SCHARGE FLOW 
FROM TEMP PRESSURE LB/MIN 

E~ISSIONS OEGR EES F PSIA 

o.oonoo q2.00 s1. qo o.o 
O.OOA500 H.00 51.40 o.o 
0.010100 H.oo 51. TO o.o 
0.011900 H.oo 51. 10 o.o 
0.014100 75.00 51.60 o.o 

POWER EXHAUST EXHAUST co co THC NO NO NO AL Of HY DES SlllO•E PARTICULATES 
PERCENT GAS GAS IWETI 2 IWET I I WETI l x 

RAIEO TEMP PRESSURE PPMY I WETI PPll!eV PPHY IWETI IWHI 
SHP OfGREES F PSIA PERCENT Y PPMV PPMV 

0 615.00 -o.oo 212.90 1.49 53.60 8.10 13. 30 21.40 -o.oo -o.oo -o.oo 
25 680.00 -o.oo 229.40 1.11 49.60 10.10 n.eo n.qo -o.oo -o.oo -o.oo 
50 750. 00 -o.oo Z6Z.10 2.06 41.50 14.40 14.AO z9.20 -o.oo -o.oo -o.oo 
75 865.00 -o.oo ZT5.00 2.•1 n.10 ZI .qo llt.00 35.qo -o.oo -o.oo -o.oo 
88 985.00 -o.oo 260.80 2.B6 16.10 32.40 IZ.80 45.ZO -o.oo -o.oo -o.oo 

POWER MlSS EHi HASS EM I MASS EMI HASS EM I ~ASS EMI ~ASS EM I HASS EHi MASS FM! MASS EMI HASS EMI MASS FM! HASS Ellll 
PERCENT ca HC N02 C02 NO NOX ca HC N02 C02 NO NOX 

RATED l8/ IK LB/IK L Al IK LB/IK lS/IK LB/IK LS/HR LS/HR LB/HR l 6/HR l8/MR l8/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 21.85 4.01 -o.oo 3070.00 -o.oo 4.60 J.50 o.5o -o.oo 385.ZB -o.oo o.58 
ZS 25. ez 3.lq -o.oo 3060.00 -o.oo 4.42 1. qz o. 48 -o.oo 465 .12 -o.oo 0.67 
50 Z4.80 2. 35 -o.oo 3060.00 -o.oo 4.54 4.28 0.41 -o.oo 5ZT. 5' -o.oo 0.78 
75 ZZ.16 1.55 -o.oo 3050.00 -o.oo It. 76 4. 38 o. 31 -o.oo 603.Z9 -o.oo 0.94 
BB 11.11 0.63 -o.oo 3050.00 -o.oo 5.04 4.11 0.15 -o.oo 101.60 -o.oo 1. 17 

POWER ca co THC NO NO NO 
PERCENT z 2 x 

RATED LA/IK HP-HR l8/IK HP-HR LB/IK HP-HR LB/ IK HP-HR LAI IK HP-HR LR/IK HP-HR 
SHP 

..... HORSFPOWER-HR BASIS NOT CALCULABLE••••• 
25 97.144 11512.863 11. 9qe -o.ooo -o.ooo 16.626 
50 51. 053 6545.207 5.033 -o.ooo -o.ooo •• 10q 
15 16.2 58 4qeq.9ae 2.HZ -o.ooo -o.oon 1. 183 
88 ze.q91 4qq).M5 I.OH -o.ooo -o:ooo R.252 
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DATE! " Jill 

TEST OAGANllATION1 AIAESEAACH 

ENGINE SUPPUEA1 AIAESEAACH 

ENGINE OATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL I 0 NUllBEIU ENGINE TYPE ANO llODELI GTCP85-980 SERIAL NUllBER• P-Z169Z 

RATED SHAFT HORSEPOWER: 160. 

ENGINE TOTAL TlllE• o. HRS 

JlllE SINCE HOT SECTION OVERHAULS o. HRS 

TIME SINCE: 

HI COllPRESSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TUAB I NE OVERHAUL! o. HRS 

FUEl: JP-5 FUEL H/C RATIO: 1.e11 

OPERATIONAL DATA••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEMPERATURE, DEGREES F: START 98.00 FINISH Q8.00 

AtMOSPH!:RIC PRESSURE: START ze. n FINISH 28.lZ 

INLET AIR HUMIDITY, LBS HZOILB AIR: O.OOZ6 

RELATIVE HUlllOITY: 10.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -o.oo, FLOW RATE, LITERSIMIN: -o.oo 

SVPLE LINE TUNSPORT TIME, sec: -o.oo 

NU•BER OF TESTS: 

COMMENTS: 

COM~INATION SHPl8LEED LOADING 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR C O•PRE SSOR RLHD 
MOE SHAFT AIR SPEEn FUEL A IR FLOW CALC INLET 01 SC HA OGE FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSUU LBIMIN 
NI NZ LBIHR EMISSIONS DEGREES F PSIA 

221 0 81.00 4Q.OI 40700.00 -o.oo 211.so -o.oo O.OIB600 Qb,00 52.10 ]S. 72 
lQ/22 60.00 n. 55 40700.00 -o.oo 258.00 -o.oo 0.019000 Q6.00 50. 70 55.01 
15/IQ 40.10 Q8.04 40800.00 -o.oo 267.00 -o.oo 0.018100 Q8.00 4Q. IO 75.H 
10115 40.00 -o.oo 40700.00 -o.oo 206.00 -o.oo 0.018600 100.00 45.10 -o.oo 

5110 o.o -o.oo 40800.00 -o.oo 201. 00 -o.oo o.01noo 100.00 4].80 -o.oo 

POWER EXHAUST EXHAUST CD co THC NO NO NO Al OEHTOES S•OKE PARTICULATES 
PERCENT GAS GAS IWETI 2 (WETI IWETI 2 x 

RATED TEMP PRESSURE PP".V IWETI PPMV PPMV I WETI IWFT I 
SHP DEGREES F PSIA PHCENT v PPMV PP"V 

50 IZ50.00 -o.oo 11 o. 70 3. 78 I .JO 60.90 B. 'O tJq.-;o -o.oo -o.oo -o.oo 
)l 1250.00 -o.oo 1'2. 50 J.67 2.10 58.90 •.oo 67.90 -o.oo -o.oo -o.oo 
25 1250. 00 -o.oo 146.00 3. 14 1.70 56.50 q. 10 66.20 -o.oo -o.oo -o.oo 
25 1235.00 -o.oo 171.40 3. 79 0.10 55.20 Q.10 64. JO -o.oo -o.oo -o.oo 

0 1200.00 -o.oo 214.60 J. 51 4.70 48.JO 11. 50 SQ.RO -o.oo -o.oo -o.oo 

POWER ~ASS EMI MASS EMI MASS EMI MASS EM I ~ASS EMI MASS F~ I MASS EMI MASS [Ml MASS E•I HAS!\ EHi MASS F.~I MASS £•1 
PERCENT CD HC N02 C02 NO NO~ en HC N02 C~2 Nf) NOX 

RATED LB/IK LB/IK LB/lK LB/IK LB/IK LBllK LB/HR LB/HQ l R/HM t8/HM l R/HP l BIH• 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

50 6.68 o.o• -o.oo )040.00 -o.oo 5.81 1.85 0.01 -o.oo 843.60 -o.oo 1. 62 
17 l.52 o.oi. -o.oo )040.00 -o.oo 5.88 1.94 0.02 -o.oo 78•. 12 -o.oo 1. 52 
25 7.56 0.05 -o.oo )040.00 -o.oo 5.61 2.02 0.01 -o.oo 811 .68 -o.oo 1. 50 
25 8. 74 0.01 -o.oo )0]0.00 -o.oo 5.JQ 1.an a.GO -o.oo 624 .1 a -0.00 1.11 

0 11. 81 0.15 -o.oo )040.00 -o.oo 5.41 z. 17 O. OJ -o.oo 611. 04 -a.on l.OQ 

POWER co co THC ~o NO NO 
PERCENT 2 2 • MATEO LB/IK HP-HR LR/IK HP-HR LB/IK HP-HR LB/IK HP-HR. LR/ IK HP-HR LB/IK HP-Met 

SHP 

50 14.251 64BB.5QO 0.07Q -o. 000 -o.noo l 2. 448 
H H.5Z3 5812.707 O. I 24 -n.ooo -o.noo 11. 165 
75 14.60B 5B75.5Q4 0.09Q -o.ooo -o.ooo I 0.8r4 

•••••HORSFPOWEA-HR. BASIS NOT CALCULABLE••••• 
•••••HOASFPOWEA-HA BASIS NOT CALCULABLE••••• 
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DATE• " 6111 

TEST DRGANIZATIDN1 AIRESEARCH 

EllGINE SUPPLIU• UaESEUCH 

ENGINE DATA ••• .. •••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

CAL ID ll.llllBERI 49 EllGINE TYPE AND lllODELI GTCP85-9BO 

RATED SHAFT HORSEPOWER• 160. 

EllGINE TOTAL TllllEI 

TINE SINCE HOT SECTION OVERHAUL• 

NI COlllPRESSOR OVERHAUL: 
NZ COlllPRESSOR OVERHAUL: 
COlllBUSTOR CAN REPLACElllENTI 
FIRST STAGE NOllLE GUIDE VANE OVERHAUL: 
NI TUR8111E OVERHAUL: 
N2 TUR8111E OVERHAUL! 

FUELi JP-5 FUEL H/C RA Tl 0: 1.877 

O •. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SERIAL NUlllBEai P-Zl857 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 11.00 FINISH 11.00 

ATMOSPHERIC PRESSURE: START 28. 78 FINISH Z8.7B 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0061 

RELATIVE HUMIDITY: 40.00 PERCENT 

-0.00, FLOW RATE, LITERS/llllN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 

COlllllENTS: 

SHP LOADING ONLY 

TEST POWeR ENGINE CORRECTED GAS GEN F(A COlllPAE SSOR COHPRESSDA BLEED 
MOOE SHAFT AIR SPEED FUEL AIR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPll FLOW LB/SEC FROll TEMP PRESSURE LB/MIN 
NI NZ LB/HR EMISSIONS DEGREES F PSIA 

II 0 o.o o.o 41100.00 -o.oo 112. so -o.oo 0.009600 79.00 S7.90 o.o 
bl I ]9,]0 o.o 40950.00 -o.oo ll7.00 -o.oo 0,007900 7B.OO 56.60 o.o 

111 6 77.90 o.o 40850. 00 -o.oo 159, so -o.oo D.009400 77.00 56.90 o.o 
16111 116.70 o.o 40700.00 -o.oo I 84. 50 -o.oo 0.010200 77.00 56.50 o.o 
20/16 155.BO o.o 40600.00 -o.oo 211. 00 -o.oo 0.012700 76.00 56.40 o.o 

POWF.R EKHAUST F.XHAUS T co CD THC NO NO NO ALDEHYDES SMOKE PART I CUL ATES 
PERCENT GAS GAS IWETI 2 IWETI ewer> z x 

RATED TEMP PRESSURE PPMV CWETI PPMV PPMV C WETI IWETI 
SHP DEGREES F PSIA PERCENT v PPMV PPMV 

0 540.00 -o.oo 182.20 1.96 63.60 3. 60 11. 80 15.50 -o.oo -o.oo -o.oo 
24 605. 00 -o.oo 246.90 1.61 84.80 1.00 13.50 Z0.50 -o.oo -o.oo -o.oo 
48 670.00 -o.oo 289.70 1.90 79.40 10.10 14.50 24.60 -o.oo -o.oo -o.oo 
72 7~5. 00 -o.oo 355.20 2.05 71.40 13.30 17.00 30.30 -o.oo -o.oo -o.oo 
97 870.00 -o.oo 3H.30 z.H 41.40 20.90 16.50 37.40 -o.oo -o.oo -o.oo 

POWER MASS EM I MASS EMI MASS EMI MASS EMI MASS EMI MASS EM I MASS EMI MASS ~MI MASS EHi MASS EMI MASS EMI MASS EMI 
PERCENT co HC NOZ C02 NO NOX co HC N02 CD2 NO NOX 

RATED LB/IK L Bl IK LB/IK LB/ IK LBllK LB/IK LB/HA LB/HA LB/~A LB/HR LR/H~ L8/HR 
SHP LB FUEL L8 FUEL LB FUEL LB FUEL LR FUEL LB FUEL 

0 IS. 19 3.63 -o.oo 3070.00 -o.oo 2.5) 2.05 0.41 -o.oo H5.J7 -o.oo 0.29 
24 29. 86 5. 86 -o.oo 3050.00 -o.oo 4.07 4.09 0.80 -o.oo 417. 85 -o. 00 o. 56 
48 29.66 4.63 -o.oo 3050.00 -o.oo 4.12 4. 7J o. 74 -o.oo 486.47 -o.oo 0.66 
72 33.48 3.84 -ll.00 3040.00 -o.oo it..bq b. lq o. 71 -o.oo 560. A8 -o.on 0.81 
97 25.14 I. 76 -o.oo 3040.00 -o.oo 4.62 5.30 0.37 -o.oo 641.44 -o.oo 0.97 

POWER co co THC NO NO NO 
PERCENT 2 2 • 

RATED LB/ IK HP-HA LB/lit HP-HA lB/IK HP-HR LB/ I K HP-HR LR/ IK HP-l<R LA/ I K HP-HR 
SHP 

•••••HORSEPOWER-HR BASIS >IOT CALCULABLE••••• 
24 104.082 10632.309 20.445 -o.ooo -o.ooo 14.198 
48 60.723 6Z44. 863 9.484 -o.ooo -o.ooo 8.44• 
72 52.928 '806.168 6.071 -o.ooo -o.ooo 7.416 
97 34 .046 4117.070 2.390 -o.ooo -o. 000 b.253 
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I 
I 

OATEI 51 6111 

TEST ORGANIZATIONI AIRESEARCH 

ENGINE SUPPLIE•• AIRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••**'*'*'***''''''''''''''''*'**'''***''''*****'''***'*''''''*''''''* . 
CAL ID llUNBERI 68 ENGINE TYPE AND llODfLI GTCP15-980 

RUED SHAFT HORSEPOWER& 160. 

ENGINE TOTAL TIME• 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COHBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JP-S FUEL H/C RAT 10: 1.BH 

O. HAS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SER UL NUNBER I P-Z1BST 

OPERATIONAL DATA •••••••••••••••••1111111a1111e1e11111e11e11ett11111ae1111111111t1t111111e1ee1t1ttt1111e11e11111e1eee1e1 

INLET AIR TI:HPERlTURE, DEGREES F: 

ATMOSPHERIC PRESSURE: 

INLET AIR HUMIDITY, LBS HZO/LB AIR: 

RELATIVE HUMIDITY: 

START 1b.OO 

STlRT 2B.78 

O.ODbl 

40.00 PERCENT 

FINISH 

FINISH 

1b.OO 

28. TB 

SAMPLE LINE: TEMPERATURE, DEGREES C: -o.oo, FLOW RATE, LITERS/HIN: 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

CO•BINATION SHP/BLEED LOADING 

TEST POWER ENGINE CllRRECTED GAS GEN 
MODE SHAFT AIR SPEED FUEL AIR FLOW 

HP HP RPH FLOW LB/SEC 
NI NZ LB/HR 

ZZI 0 153.90 88.03 40100.00 -o.oo 1B4. 50 -o.oo 
19/ 22 115.SO IOb.SB 40300.00 -o.oo zn.oo -o.oo 
15/19 Tb.90 125.0b 40)00.00 -o.oo 21>4.00 -o.oo 
1011 s 38.BO 119.40 40400.00 -a.on 25S.OO -o.oo 
5110 o.o 150.48 40500.00 -o.oo 1J4.00 -o.oo 

-o.oo 

FIA COMPRES SOP CD•PRESSOR KLHO 
CALC INLET 01 SCHARGE FLOW 
FRO• TFHP PRESSU•E LR/,.IN 

EMISSIONS DEGREES f PSIA 

o.01•noo 1B.OO SJ.40 64.19 
o.018400 TS.00 Sl. 10 79. Ab 
n.OIBIOO 14.00 51.10 9S.59 
0.011500 TJ.oo so.so 109. 17 
0.011100 Bl.DO 49.00 II 'l.55 

POWER F.XHAUST EXHAUST co co THC NO NO NII ALOEHYOF.S SMOKF PARTICULAIES 
PfRCFNT GAS GAS IWETI 2 IWETI I WFTI 2 x 

RATED TEMP PRESSURE PPMV IWETI PPHV PPMV IWETI IWHI 
SHP DEGREES f PS IA PE RCEN r v PPHV PPMV 

96 1210. 00 -o.oo IJB.10 4.00 41.40 60.10 9.00 69.)0 -o.oo -o.o~ -o.oo 
12 1195.00 -o.oo 201.00 J.TJ 40.60 Sb.TO 9. 60 66.30 -o.oo -o.oo -o.oo 
48 llB5.00 -o.oo 212.30 1.68 n.10 50.bO 11.90 •2.50 -o.oo -o.oo -o.oo 
H 1115.00 -o.oo 240. 50 3.56 1b.20 47.50 11.10 5q.20 -o.oo -o.oo -o.oo 

0 1110.00 -o.oo 202.BO 3.S9 13.80 42.80 12.Bo 55.60 -o.oo -o.oo -o.oo 

POWER MASS EHi MASS EHi HASS FMI HASS EM I MASS FM I HASS EMI MASS F•I MASS EMI •ASS t•I MASS EM I aitASS FMI •ASS E•I 
PERCFNT co HC ND2 coz NO NOX co Hr. N02 coz NO NOX 
~ATEO L8/IK LB/IK LB/IK LB/IK LR/IK LR/ IK LBfHR LB/HR L8fHR LB/HR l RIHA LB/HR 
SHP LR FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

96 b.b4 1.14 -o.oo 3030.00 -o.oo 5.4R I. B9 o. 12 -o.oo Bb2. 01 -o.co I. Sh 
72 10.40 1.20 -o.oo 1030.00 -o.oo 5.M 2 .B4 O.H -o.oo B21.19 -D.00 I. 54 
4B 11. ll 2.20 -n.oo 30JO.OO -o.oo 5. 38 2.94 O.SA -o.oo JQQ.Q7. -0.00 1.•2 
l4 IJ.04 2.lb -o.oo 3030.00 -n.oo 5.21 3. 33 0.60 -o.oo 172.65 -o.no I. J4 

0 10.90 0.42 -o.oo 3040.00 -o.oo 4.91 2. 55 0.10 -o.oo 111. 36 -o.oo 1.15 

POWER en co THC NO NO NO 
PERr.ENT 2 2 ' RATED LB/IK HP-HR LB/ IK HP-HR LB/IK HP-HR LRf IK HP-HR LB/IK HP-HR LA/ I K HP-HR. 

SHP 

Qb 7.B 1' 3563.224 I.BB -o.ooo -o.ooo 6.~'t2 

12 12. 7BB 37Z4'. 7S8 1.476 -o.ooo -n. non 1>.•n 
4B 14.Hb 3960.TAb 2. 812 -o.ooo -o.ooo 7.DJR 
24 IB.bbJ 4H5 .BO• 1. ne -o.ooo -o.ono 7. ljJff 

0 lb.956 't7Z7 .. 3fH 0.659 -n.oon -a.coo 7. b \I 
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" l/ll 

TEST ORGANIZATIOlll AllESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE DATA ••••••••••••••••• .. •••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL ID NUJ119ER1 50 ENGlltE TYPE ANO llOOEL: CTCP85-98 

RATED SHAFT HORSEPOWER• 160. 

ENGINE TOTAL. TlllE1 

TlllE SIHc:E HOT SECTION OVERHAULS 

TlllE SINCE• 

NI COllPRESSOR OVERHAUL• 
lt2 COllPRESSOR OVERHAULS 
COllBUSTOA CAN REPLACEMENT• 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAULS 
NZ TURBINE OVERHAUL: 

FUEL: JP-S FUEL H/C RATIO: 1.811 

O. HRS 

O. HAS 

O. HRS 
O. HAS 
O. HAS 
O. HRS 
O. HAS 
O. HAS 

SEA UL NUllBEA s P-15454 

OPERATIONAL OAT& •••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET UR TEHPEAUUAE, DECREES F: START aa.oo FINISH aa.oo 
ATMOSPHERIC PRESSURE: START 2B.65 FINISH 28.65 

INLFT AIR HUMIDITY, LBS H2D/LB AIR: 0.0019 

18.00 PERCENT 

SAMPLE L INEI TEMPERATURE, DECREES Cl -O.OO, FUN RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC• -o.oo 
NUMBER OF TESTSI 5 

COMMENTS: 

SHP LOAD I NG ONLY 

TEST POWER ENG INF COAR EC TEO GAS GEN FIA COMPRESSOR COMPRESSOR BLEED 
HOOE SHAFT AIR SPEED FUEL AIR FLOW CALC INLET 01 SCHAACE FLOW 

HP HP RPM FLOW LB/SEC FROM TEllP PRESSURE LA/MIN 
NI N2 LB/HA EMISSIONS DEGREES F PSIA 

II 0 o.o o.o 41000.00 -o.oo 111.00 -o.oo 0.006700 85.00 54.20 o.o 
bl I Je.30 o.o 40900.00 -o.oo 112.00 -o.oo 0.008100 85.00 ~1.90 o.o 

Ill 6 76.40 o.o 40BOO.OO -o.oo 154.00 -o.oo O.OOQ600 88.00 53. 60 o.o 
16111 114. 30 o.o 40700.00 -o.oo 111.00 -o.oo 0.011300 90.00 53. 10 o.o 
20116 IS 1.60 o.o 40500.00 -o.oo 20B.80 -o.oo 0.013BOO 94.00 52.50 o.o 

POWER EXHAUST EXHAUST co CD THC ND NO NO ALOEHYDES SHOKE PARTICULATES 
PERCENT GAS GAS IWET I 2 IWETI IWETI 2 x 

RATED TEMP PRESSURE PPMY IWETI PPMV PPJCV 1 WETI IWET I 
SHP DEGREES F PSIA PERCENT v PPMV PP11Y 

0 550. 00 -o.oo 279.20 1.36 112.10 2.50 9.40 11.90 -o.oo -o.oo -o.oo 
23 600.00 -o.oo 291.90 1.6] Bl .OO 4.90 10.40 15.20 -o.oo -o.oo -o.oo 
H 690.00 -o.oo 29B.OO 1.•5 51.20 B.50 11.10 19.60 -o.oo -o.oo -o.oo 
71 BOO.DO -o.oo 282. 50 2.29 10.10 IJ.60 10.60 24.~0 -o.no -a.no -o.oo 
94 950.00 -o.oo 243. 50 2 .Bl 10. BO 22.50 9.00 Jl.60 -o.oo -o.oo -o.oo 

POWER HASS EMI OSS EMI MASS EMI MASS EMI MASS EHi MASS EHi MASS FHI MASS EHi HASS EHi HASS EHi MASS EHi MASS EMI 
PERCENT co Ht N02 coz NO NOX co Ht N02 C02 NO NOX 

RATED L811K LBllK LBllK L811K LBllK LBllK LB/HR LB/HR LB/HA LB/H~ LB/HR LB/HA 
SHP LB FUEL LB FUEL LB FUEL L 8 FUEL LB FUEL LB FUEL 

0 ]9. 82 q.14 -o.oo 3040.00 -o.oo 2.BO 4.50 1.03 -o.on HJ.52 -o.oo O.J2 
21 34.6B 5.50 -o.oo 30~0.00 -o.oo 2.98 4. 58 o. 73 -o.oo 402.00 -0.00 0.39 
H 2q.11 2.•2 -o.oo 3050.00 -o.oo 3.20 4.58 0.45 -o.oo 469.70 -o.oo 0.49 
11 23.99 1.46 -o.oo 1050.00 -o.oo 3.39 •• 2~ 0.26 -o.oo 51•.B5 -o. 00 0.60 
q4 16. 92 0.41 -o.oo 3050.00 -o.oo 3.5B 1. 51 0.09 -o.oo 630.B• -o.oo 0.1~ 

POWER co co THC NO NO ~o 

PERCENT 2 2 x 
RATEO LRllK HP-HA LBl IK HP-HR L BllK HP-HR LBllK HP-HR LB/IK HP-H~ LAii K HP-H~ 
SHP 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE••••• 
23 119. 527 IO'tl.742 18.949 -o.ooo -0.000 10.257 
47 5q.091 6141.902 s. B7B -o.ooo -o.ooo 6.45B 
71 37. 1'B 4723.094 2.262 -o.ooo -o.ooo s. 245 
94 21.112 4200.7B9 D.5B9 -o.ooo -o.ooo 4.H2 
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I 
I 

DATE• 51 1111 

TEST ORGANIZATIONI AIRESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE DATA ••• .. •••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

UL 10 NLJNBER: ENGINE TYPE AND NODEL 1 GftP85-'18 

RATED SHAFT HORSEPOWER• 160. 

ENGINE TOTAL TINE• 

TINE SINCE HOT SECTION OVERHAUL: 

TINE SINCE: 

NI CONPRESSDR OVERHAUL: 
N2 CONPRESSOR OVERHAUL& 
CONBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUEl Hit RATIO: 1. 877 

O. HRS 

O. HRS 

O. HRS 
o. HRS 
D. HRS 
D. HRS 
O. HRS 
O. HRS 

SERIAL NLINBERI 

OPERATIONAL DAT• •••••••••••••••••••••**'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
INLET AIR l'ENPER&TURE, DEGREES F: START '15.00 FINISH 5'1.00 

ATMOSPHERIC PRESSURE: START 28.65 FINISH 28.65 

INLET AIR HUMIDITY, LBS HZD/LB AIR: O.ODl'I 

RELATIVE HUlllDITY: IB.00 PERCENT 

SOPLE LINE: TENPERlTUREo DEGREES C: -0.00, FLOW RATE, LITERS/lllN: -o.oo 

SAMPLE LINE TRANSPORT TlllE, SEC: -o.oo 

NUMBER OF TESTS: 

CONMENTS: 

COMBINATION SHPIBLEED LOADING 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPRESSOR 8LfFD 
~ODE SHAFT AIR SPEED FUEL AIR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW LB I SEC FR~ TEMP PRESSURE LB/MIN 
Nl N2 LS/HR EOllSSIONS OEGREES F PSIA 

221 0 1'0.50 61 .56 40200.00 -o.oo 261.50 -0.DO D.DIA3DO '16.00 Sl.60 4'1.6'1 
1'1122 113.20 95.10 40300.00 -o.oo 251. 50 -o.oo 0.018200 96.00 50.40 11. 53 
15119 75.50 116.91 40300.00 -o.oo 146.50 -o.oo 0.011900 9~.oo ftq.40 B'l.Bl 
ID/15 31.BO IH.B5 4D40D.OO -D.DD 241. 50 -0.DO 0.011'100 94.0D 41.10 !Ob. 65 
HIO o.o 148.H 40400.00 -o.oo lll. 10 -o.oo 0.011600 '12.00 ltb.40 122.05 

POWER EXHAUST EXHAUST co co THC ND NO NO ALOFHYOES S.•OK F PARTICULATES 
PFRCENT GAS GAS C WETI 2 IWETI I WET I l 

RATED TEMP PRESSURE PPMV CWETI PPMV PPMV CWFTI CWETI 
SHP OFGREES F PS IA PF RC ENT v PPMV PPMV 

q. 1zoo.oo -o.oo 114.00 3.14 2.20 3'1.ZO •• qo 44.10 -o.oo -o.oo -o.oo 
10 IZD0.00 -o.oo l'-4.40 3. 71 3.30 39. 30 5. 10 ""·"o -o.oo -o.oo -o.oo 
41 1200. 00 -o.oo 110.00 3.64 3.60 H.60 5.'10 43.50 -o.oo -o.oo -o.oo 
23 1200.00 -o.oo 111. 80 3.63 3.00 36.40 5 .'10 42.JO -o.oo -o.oo -o.oo 

0 1200.00 -o.oo 214.10 3.51 4.30 14.10 1. 10 41. 10 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS EM I MASS EHi MASS EMI MASS EMI MASS EMI HASS E~I MASS FMI MASS EMI HASS E.~I "4SS EHi •ASS EHi 
PERCENT co HC NOZ CD2 NO NOX co HC NOZ coz NO NOK 

RATED LBl IK LBllK LOI IK L~/ IK LB/IK LBllK LBIHP LA/t-4P LA/HA LB/MR. LB/MP LB/t-tR 
SHP LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL 

'14 6.94 0.06 -o.oo 1040.00 -o.oo 3. 75 1. 81 0.01 -o.oo 7Q4.Qb -o.oo o.q9 
10 1. 53 0.10 -o.oo 3040.00 -o.oo 3.80 1.<1n 0.07 -o.oo 164.Sb -o.oo 0.96 
H 9.04 0.11 -o.oo 3040.00 -o.oo 3.1'1 2.21 0.03 -o.oo 14".16 -o.oo 0.'13 
23 10.20 0.09 -o.oo 3040. 00 -o.oo l. 10 2.•6 o. oz -o.oo 714 .16 -o.on O.B9 

0 11. 5'1 0.13 -o.oo 1040.00 -o.oo 3. 11 2.6'1 0.03 -o.oo 104. 31 -o.oo 0.8b 

POWER co co TH( NO NO NO 
PERCENT 2 2 x 

OTEO LBllK HP-HA L8/IK HP-HR LRllK HP-HR LBllK HP-HR L~/IK 1-fP-IHl LB/lK HP-HR 
SHP 

'14 a. 319 3645.544 0.018 -o.ooo -o.coo "·"q6 
10 q.0'18 3610.501 0.111 -o.ooo -o.ooo 4.5q4 

41 11. 580 3893. HI 0.141 -o.ooo -o.~no 4 .. R'56 

21 14 • .155 4211.020 0.121 -o.ooo -o.~oo 5.204 
0 18. 099 414~.578 o.zoq -o.ooo -o."~oo 5. 1'1• 
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i 
I 

OATEI 5111/ll 

TEST DllGANllATIONI AIR!SEARCH 

ENGINE SUPPllERI AIRESEARCH 

ENGINE DATA ••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••**************** . 
CAL 10 llUlllERI 51 ENGINE TYPE ANO llOOEL• GTCPH-98 SER UL NUllBER 1 P-15257 

RATED SHAFT HORSEPOllER 1 160. 

ENGINE TOTAL TUIEI o. HRS 

TlllE SINCE HOT SECTION OVERHAUL• o. HRS 

TlllE SINCE: 

NI COMPRESSOR OVERHAUL I o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
COMllUSTOR CAN REPLACEllENT• o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL! o. HRS 
NI TURBINE OVERHAUL• o. HRS 
NZ TURBINE OVERHAUL! o. HRS 

FUEL: AV KEROS FUEL H/C RATIO: 1.928 

nPEA•TIONAl DATA ******************************************************************************************************* 
INLET AIR TEllPERATl.llEo DEGREES F: START 86.00 FINISH 86.00 

ATMOSPHERIC PRESSURE• START FINISH 28.84 

INLET AIR HUMIDITY, LBS HZO/LB AIR: 0.001) 

8. 00 PERCENT 

SAMPLE LINE; TEMPERATURE, DEGREES t: 

SAMPLE LINE TRANSPORT TIME, SEC• 

NUllBER OF TESTS: 

-o.oo 

SHP LOADING ONLY 

TEST POllE R ENGi NE 
HOOE SHAFT AIR SPEED 

HP HP RPH 
NI 

II 0 o.o o.o 41000.00 
6/ I 38.30 o.o 40900. 00 

111 6 T6.40 o.o 40800.00 
16111 114.10 o.o 40700.00 
20116 152.00 o.o 40600.00 

-0.00o FLOll RATE, LITERS/MIN: 

CORRECTED GAS GEN 
FUEL AIR FLOW 
FLOW LB/SEC 

NZ LB/HR 

-o.oo 116.BO -o.oo 
-o.oo 136. 50 -o.oo 
-o.oo 15B.80 -o.oo 
-o.oo 18z.oo -o.oo 
-o.oo 219.50 -o.oo 

-o.oo 

FIA COMPRESSOR COHPRESSOR BL EEO 
CALC INLET DI SC HAAGE FLOW 
FROM TEHP PRESSURE LB/~IN 

EMISSIONS DEGREES F PSIA 

o.oonoo 84.00 54.90 o.o 
0.008500 84.00 55.ZO o.o 
0.010000 85.oo s4.qo ~.o 

0.011100 B5.00 54. 60 o.o 
0.011100 'I0.'10 54.00 o.o 

POWER EXHAUST EXHAUST co co THC ND NO NO ALDEHYOES SHOKE PARTICULATES 
PERCENT GAS GAS CWETI 2 IWETI I WET I 2 x 

RATED TEMP PRESSURE PPMV I WETI PPHV PPHV IWETI CWETI 
SHP DEGREES F PS IA PERCENT V PP'1V PP"'V 

0 530.00 -o.oo 28B.60 1.41 158.'IO T.10 IZ.80 l'l.'10 -o.oo -o.oo -o.oo 
23 610.00 -o.oo Z6<1.IO 1.11 8'1.10 '1.30 11. 00 26.40 -o.oo -o.oo -o.oo 
41 6'15.00 -o.oo 26). 50 2.02 31.30 IB.TO 14.10 )2.80 -o.oo -o.on -o.oo 
11 785. 00 -o.oo 253.90 2.n 16.80 26.80 I l. 50 •0.20 -o.oo -o.oo -o.oo 
'14 910.00 -o.oo 21'1.IO 2.18 l.30 36.70 12.20 48.90 -o.oo -o.oo -o.oo 

POWER HASS EHi MlSS EMI HASS EHi HASS EHi HASS El'! I HASS EHi MASS EM I MASS EMI HASS FHI HASS EHi ~ASS EHi HASS E~I 

PERCENT co HC N02 C02 NO NOX co HC N02 C02 NO NOX 
RATED LBllK LB/IK LBllK LBllK LBllK L8/IK LB/HR LB/HR l 9/HR LB/HR LB/HR LB/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEl 

0 31.13 11. 88 -o.oo 1020.00 -o.oo 4.21 4. 41 1. 39 -o.oo 352.1• -o.oo 0.50 
23 30.50 5. 7'1 -o.oo l0•0.00 -o.oo 4.'11 4.16 0.1'1 -o.nn 414.96 -o. on 0.61 
41 25.21 2.0• -o.oo 3050.00 -o.oo 5.16 4.01 0.12 -o.oo 4B4.l4 -o. 00 n.e2 
11 20. 76 0.1'1 -o.oo 3040.00 -o.on 5.40 l. TA 0.14 -o.nn 5 53. 2 B -o.oo 0.'18 
H 15.27 0.13 -o.oo 3040.00 -n.oo 5.bO 3.15 0.03 -o.oo 661.2B -o.oo 1.21 

POWER co co THC NO NO NO 
PERCENT 2 2 x 

RA TEO LB/IK HP-HR LBllK HP-HR l BllK HP-Hq LA/lK HP-HR LB/ IK HP-HA LA/IK HP-HR 
SHP 

•••••HORSE POWE A.-HR BASIS NOT CALCULABLE••••• 
23 IOB.108 10834.461 20.621 -o.ooo -o.ooo IT .4'12 
41 52. 525 633'1.523 4.249 -o.ooo -o.ooo 10.131 
11 13. 050 4A40.5'14 1. 25J -o.ooo -o.ooo 8.606 
'14 22 .05 T 4189.'1'16 0.189 -o.ooo -o.ooo 8.0RB 
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DATE• ""'" 
TEST DRG&llllATIDN• AIRESEARCH 

ENGINE SUPPLIERI AIRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL ID NUll8ER: 70 ENGINE TYPE ANO NODELI GTCP85-'IB SER UL NUNBERI P-15Z57 

RATED SHAFT HDASEPOllERI 160. 

ENGINE TOTAL TINE• o. HAS 

TINE SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE• 

NI CON PRE SSOR OVERHAUL: o. HRS 
NZ CONPRE SSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPUCENENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL! o. HRS 

FUEL: AV KEROS FUEL H/C RAT IQ: l.9ZB 

OP EA.AT IONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••***********'*''''*********'*''''****''******* 
INLET AIR TEMPERATURE, DEGREES F: START 87.00 FINISH 87.00 

ATMOSPHERIC PRESSURE: START ZB.84 FINISH 28 .84 

INLET AIR HUMIDITY, LBS H2D/LB AIR: o.ODl3 

RELATIVE HIJ'llOITY• 8.00 PERCENT 

SAMPLE LINE: TENPEAATURE, DEGREES t: -0.0D, FLOll RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMAER OF TESTS: 

COMMENTS: 

COMBINATION SHP/BLEEO LOADING 

TEST POWER ENGINE CORR EC TED GAS GEN FIA COMPRESSOR COMPRESSOR BLEED 
MOOE SHAFT AIR SPEED FUEL AIR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW LB/SEC FROM lfMP PRESSURE LRl•IN 
NI NZ LB/HR EMISSIONS DEGREES F PSI A 

ZZ/ 0 151.30 62.92 40400.00 -0.00 270.00 -o.oo O.OIB400 85.00 5,. 50 45.b4 
l'l/22 II 1. 50 '15.29 40400.00 -o.oo 270.00 -o.oo 0.019000 86.00 52.00 10. 85 
15/1'1 75.60 63.42 40400.00 -o.oo 214.00 -0.00 0.018600 ea.on 51. 20 45.'l'I 
10115 H.90 109.73 40500.00 -o.oo 262. 00 -0.00 0.01'1100 BR.DO 50.60 81.42 

5110 o.o 146.13 40560. 00 -o.oo 242.00 -o.oo o.n1eqoo ee.oo 48.20 116.4'1 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES S .. OKF. PARTICULATES 
PERCENT GAS GAS IWETI 2 IWETI I WE Tl 2 x 

RA TEO TEMP PRESSURE PPMV I WET I PPMV PPMV IWEll IWHI 
SHP OEGREES F PSIA PHCENT y PP"IV PPMV 

94 1200.00 -o.oo 120.80 3. 14 2.10 59.'IO 5.40 65.JO -o.oo -o.oo -0.00 
10 1200.00 -o.oo 122. 70 3.85 o. 70 58.00 S.40 6J.40 -o.oo -o.oo -o.oo 
41 1200.00 -0.00 125.50 J. 18 1.10 60.10 &.JO 66. 40 -o.oo -o.oo -o.oo 
21 1200.00 -o.oo 117.00 J.81 0.60 59.30 5.40 64.60 -o.oo -o.oo -o.oo 

0 1200.00 -o.oo I 37.10 J. BJ a.so ';4.20 5.00 59.JO -o.oo -o.oo -o.oo 

POWER ~ASS EMI MASS EMI MASS fMI MASS EMI MASS EMI MASS FMI MASS F.~I ~ASS F~I MASS EMI MASS EMI HAS~ fMI '4ASS (Ml 
PERCENT co Ht NOl coz NO NOX co Ht N02 cnz NO NOX 

RATED LB/IK LB/IK L8/ IK LR/ IK LR/ lK LB/IK LB/HR LB/HR LB/HR LB/Hq LR/HR LR/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL l B FUEL LB FUEL 

94 6.22 o.oe -o.oo JOlO. 00 -o.oo 5. 52 1.oe o. 02 -o.oo •lR.10 -a.no l.'9 
70 6.13 0.02 -o.oo 1020.00 -o.oo 5. 20 I. 66 0.01 -o.oo FHt;.40 -o.oo 1.• 1 
41 5. 88 0.01 -o.oo 1020.00 -o.oo 5.55 1.61 0.01 -o.oo H2 7 .4g -n.oo I. 52 
21 5.82 0.02 -o.oo 1020.00 -o.oo 5.28 1. 51 o.oo -o.oo 191.24 -o.oo I.JS 

0 6.'12 0.02 -o.oo 1020.00 -o.on 4.89 1.61 0.01 -o.oo 710.84 -o.oo I. IA 

POWER co co THC NO NO NO 
PERCENT 2 2 ' RATED LB/ I< HP-HR LR/ IK HP-HR. LB/IK HP-HR LB/ I K HP-HR l~/ lt(. HP-HR LR/I K HP-i.tR 

SHP 

'14 7.BJ6 1818.908 0.098 -o.ooo -a .ooo b.Q51 
10 1.921 3'105.2&8 0.021 -o.noo -o.ooo b.1l9 
41 11. 585 5952.0HZ 0.061 -o.ooo -o.ooo I0.'142 
21 ID.HI 5J5'1.111 0.012 -o.ooo -o.ooo 9.HB 

0 11.451 5001.332 O.OJR -o.ooo -o.ooo 8.09R 
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TEST ORGAN I UTIOH 1 AHESEAllCH 

ENGINE SUPPLIERI AIRESEARCH 

ENGINE DATA ••• .. •••••••••••••• .. ••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL 10 NUllBER• 52 ENGINE TYPE ANO llDDEL• GTCP85-'IB SER Ill NUllBERI P-15541 

RUED SHAFT HDaSEPDMER• 160. 

ENGINE TOTAL TlllEI o. HRS 

Tiiie SINCE HOT SECTION OVERHAULI o. HRS 

flllE SINCE• 

NI CONPRESSDR OVERHAULI o. HRS 
NZ CDllPRE SSDR OVERHAUL I o. HRS 
CDllBUSTDR CAN REPLACEllENTI o. HRS 
FIRSf STAGE NDllLE GUIDE VANE OVERHAUL: o. HRS 
Nl TURBINE OVERHAUL• o. HRS 
NZ TURBINE OVERHAUL• o. HRS 

FUEL 1 AV ~EROS FUEL H/C RATIDI I .'IZB 

OPERAflONAL OATa ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TENPERATURE, DEGREES Fl 

ATNDSPHERIC PRESSURE: 

INLET AIR HUlllDITY, LBS H20/LB AIR• 

RELATIVE HUlllDITYI 

START 'll.00 

START 2B.5B 

o.oon 

13.00 PERCENT 

FINISH •n.oo 

FINISH 2B.5B 

SANPlE LINE• TEllPERAfURE, DEGREES c: -o.oo, FLOW RATE, llfERS/NIN• 

SAMPLE LlllE TRAllSPDRT TlllE, Set• 

NUNRER OF TESTS: 

-o.oo 

CDNMENTS1 

SHP LOADING ONLY 

TEST POWER ENGINE 
HOOE SHAFT AIR SPEED 

HP HP APH 
NI 

II O o.o o.o 41000.00 
6/ I lB.10 o.o 401DO. OD 

11/ 6 16.DO o.o 4D600.00 
16/ I 1 113.50 o.o 40400.DD 
20116 150.90 o.o 40JOO.OO 

CORRECTED GAS GEN 
FUEL A IR FLOll 
FLOW LB/SEC 

N2 LB/HR 

-o.oo 111.00 -o.oo 
-o.DD 125.DD -D.DO 
-o.oo 158.DO -0.0D 
-o.OD 182.0D -D.DO 
-o.oo 21J.40 -o.oo 

-o.oo 

F/A COMPRESSOR CD~PRESSOR BLEED 
CALC INLET DISCHARGE FLOW 
FROM TEMP PRESSURE LB/HIN 

FHISSIONS DECREES F PSIA 

0.001000 88.00 51.90 o.o 
o.ODB40D 92.DD 51.4D D.o 
0.009'100 95.00 51.lD o.o 
D.Dl2DDD 96.DO 51.2D O.D 
0.01000 95.00 51.00 o.o 

POWER f.XHAUST EXHAUST co co THC NO ND NO ALOEHYOES S~OKE PARTICULATES 
PERCENT GAS GAS IWETI 2 IWET I lllETI 2 K 

RATED TEMP PRESSURE PPHV lllETI PPHV PPHV I WETI IWfTI 
SHP DFGREES F PS IA PERCENT V PPHV PPMV 

0 550. OD -o.oo 2B2.10 1.18 222.10 B.20 n.10 IB. 30 -o.oo -o.oo -o.oo 
23 615.00 -O.DD 319.90 1.68 16'1.80 9.20 15. 00 z4. 20 -o.oo -o.oo -o.oo 
41 7'0. 00 -o.oo J2B.OO 1.99 121.90 14.JD 15. JO JO.DO -o.oo -o.oo -o.oo 
10 865.0D -o.oo 296.40 2.42 1].60 23.90 13. BO H.10 -o.oo -o.oo -o.oo 
'14 9'15.0D -o.oo 196.10 2.91 54.10 40.40 1.10 48.10 -o.oo -o.oo -o.oo 

POWER MASS EHi NASS EHi HASS fMI HASS EHi HASS fH I NASS EM I HASS EHi MASS EHi NASS FM I MASS EHi ~ASS EHi MASS E~I 

PERCENT to HC ND2 C02 ND NDX co HC NDZ C02 NO NOX 
RATEO LB/ lK LB/ lK LB/IK LB/IK LR/IK LB/IK LBIHR LB/HR LB/HR LB/HR LB/HR LB/HR 
SHP LB FUEL LA FUEL LB FUEL LB FUEL LB FUEL lB FUEL 

0 39.DO 11.55 -O.OD lOOD.00 -0.0D 4.15 4.56 2.05 -D.00 15\ .00 -o.oo 0.4'1 
2l 36. 52 11.oB -o.oo 1010.0D -o.oo 4.54 4.56 I .JB -o.oo 316.25 -o.oo 0.51 ., )l.11 6. 75 -o.oo 1020.00 -0.DD 4.18 5.oz 1.01 -o.oo 411.16 -o.oo 0.15 
10 ZJ.60 3.35 -o.oo lOlD.OD -0.DO ,..en 4.)0 0.61 -o.oo 551.•6 -D.00 0.90 
'14 12.91 2.04 -o.oo 3040.00 -o.oo 5.20 2.111 0.4) -o.oo 648.14 -o.oo 1.11 

POWER co CD THC NO NO NO 
PERCENT 2 1 K 

RlTEO LB/ lK HP-HR LBllK HP~R LB/IK HP~R lBIJ K HP-HR LB/IK HP-HR lB/ lK HP-HR 

SHP 

.... •HORSfPDWER-HR BASIS NOT CALCULABLE ..... 
2) 119.803 '1815.316 36. HB -o.ooo -o.ooo 14.905 
41 66. 056 6218.418 14.,027 -o.ooo -o.ooo •.92'1 
7D l1.B4B 4858.616 5. 312 -o.ooo -o.ooo 1,901 
94 18.264 4299.109 z.9ez -o.ooo -o.ooo 1.H4 
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D&T!I '121/ll 

TEST ORG&NIZATIONI AIRESEARCH 

ENGINE SUPPLIER• &IRESE&RCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••******''***'*'*****'******'***************~******************'***'****'*' 

CAL ID NU"SERI 71 ENGINE TYPE AND "ODEL• GTCP8'>-'18 SERIAL NU"BEA: P-15541 

RATED SHAFT HORSEPOWER I 160. 

ENGi NE TOTAL Tl"E I o. HAS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE I 

NI CO"PAESSOA OVERHAUL: o. HAS 
NZ CO"PRESSOA OVERHAUL: o. HAS 
CO"BUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HAS 
NI TURBINE OVERHAUL: o. HRS 
NZ TUA& I NE OVERHAUL: o. HAS 

FUEL• AV KEROS FUEL H/C RAT IO: 1.928 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLF.T UR TEMPERlTUAEo DECREES F: START n.oo FINISH q7.oo 

ATMOSPHERIC PRESSURE: START 28.58 FINISH 2B,5B 

INLET UR HUIHDITYo LBS H2D/LB AIR: o.oon 

RELATIVE HU"IOITY: 13.00 PERCENT 

SAMPLE LINE: TE"PERATUAEo DEGREES C: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMRER OF TESTS: 5 

COMBINATION SHP/BLEED LOADING 

TEST POWER ENGINE CORRECTED GAS GEN F/A COMPRESSOR COHPRESSOR RLEED 
MODE SHAFT AIR SPFED FUEL AIR FLOW CALC INLET OISC~ARGF FLOW 

HP HP RPH FLOW LA/SEC FROM TEMP PRESSURF. LBl•IN 
NI N2 LB/HR EMISSIONS OEGR EFS F PSI A 

221 0 Hq,Bo 52.05 40000.00 -o.oo 25B. JO -o.oo o.01q500 q6,00 4q.oo 40.24 
1q122 112.10 B3.87 1<1qoo.oo -o.oo 253.40 -o.oo o.01q500 qA.00 48,00 65.~3 
15/I q 74. 70 104.11 3'1900.00 -o.oo 24B. 40 -o.oo o.01q500 9B.OO 4b.q0 B 3. 77 
10/15 37.40 122.03 40000.00 -o.oo 241. 40 -o.oo o.n1q200 q 1 .oo 45. 70 101.01 

5110 o.o 1)4.5] 40000.00 -o.oo 233. 40 -o.oo 0.019100 96,00 44.00 116.01 

POWER EXHAUST EXHAUST ca ca THC NO NO NO ALOEHYDES S~OKE PARTICULATES 
PERCENT GAS GAS IWETI 2 IWETI I WET I 2 x 

RHED TEMP PRESSURE PPMV I WETI PPMV PP~V IWETI IWETI 
SHP DECREES F PSIA PERCENT v PPHV PP"V 

93 1250.00 -o.oo 90.10 ),q6 45.20 61.10 4,90 66.0D -0.DO -o.on -o.oo 
10 IZ50.00 -o.oo 100.qo 3,q5 68. 30 bl.JO 5.10 bb.40 -o.oo -o.oo -o.oo 
46 1250.00 -o.oo 1oq.20 1.94 57.60 59,RO 4.60 64. 40 -o.oo -a.oo -o.ao 
23 1250.00 -o.oo 114. 50 3.89 00.10 59.60 4.10 b3. 10 -o.oo -o.oo -o.oo 

0 1250.00 -o.oo 127.60 ),86 56.60 56.30 4. 60 60,90 -o.oo -o.oo -o.oo 

POWER MASS EHi "ASS EMI MASS EMI MASS EMI MASS E'<I 'IASS EMI MASS f"\I lo\ASS nu MASS fMI MASS f~I fll.ASS fMI MASS E~l 
PERCENT ca Ht N02 C02 NO NOX co HC N02 C01 NO NOX 

RATED LB/IK LB/IK LR/IK LA/IK LR/IK LB/I K LB/HR l 8/HR LR ft-IP LB/HR Le/NA LOfHR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

q3 4.31 1.25 -o.oo 1020.00 -o.oo 5.26 I .I 3 a. 32 -o.oo 180.06 -o.oo I. 36 
10 4. 90 I .90 -o.oo 3020.00 -o.oo 5.30 1.14 o. 48 -c.no 165.21 -a.no I. J4 
46 5, lZ 1.60 -o.oo 3020.00 -o.oo 5.15 L. lZ 0.40 -a.on 150. 11 -1').0Q I. 28 
23 5.65 2.26 -o.oo 3020.00 -D.00 5.16 1.37 0.55 -o.oo 115.01 -a.on L. 26 

0 6. 35 1.61 -o.oo 3020.00 -o.oo 4.99 1.48 0. 3A -o.oo 704. I\ 1 -o.oo t.16 

POWIER. co co THC NO NO NO 
PERCF.NT 2 2 x 

RATED LR/IK HP-HR LR/IK HP-HR LB/IK HP-HR LR/IK HP-HR LAllK HP-HR LR/ IK HP-1-tR 
SHP 

q3 5,5q3 3864.502 1.606 -o. 000 -o.ooo 6.111 
10 6.HJ 3Q05.09J 2.453 -o.ooo -O.ClOO b. B'l 
46 7. 385 4195,363 2. 228 -o.ooo -n.ooo 1.1% 
23 B.619 4610,492 3.44b -o.ooo -o.ooo 7. A 1t. 

0 11.022 5239,453 2. 191 -0.000 -o.ooo 1:1.1'52 
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OAT fl 5/U/ll 

TEST OltGAIOUTION1 UltESURCH 

ENGINE SUPPLIU1 URESURCH 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' 

CAL ID NU118ERI 53 ENGINE TYPE AND llODEL• GTCP85-115 

RATED SHAFT HDRSEPOllERI 160. 

ENGINE TOTAL TINE• 

TIME SINCE HOT SECTION OVERHAUL• 

TIME SINCE• 

NI COllPRESSOR OVERHAUL: 
N2 COllPRESSDR OVERHAUL: 
CDllBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAULS 
NI TURBINE OVERHAUL• 
N2 TURBINE OVERHAUL: 

FUEL: JP-5 FUEL H/C RATIO: l.Bn 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SERIAL NUllBER• P-18725 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERAJURE, DEGREES F: START 9z.oo FINISH 92.00 

ATllOSPHERIC PRESSURE: START 2B. 78 FINISH 28.78 

INLF.r AIR HUMIDlrY, LBS H20/LR AIR: 0.0059 

RELA Tl VE HUlllOITY: 25.DO PERCENT 

SAllPLE LINE: TEMPERATURE, DEGREES t: -O.DO, FLOll RATE, LITERS/HIN: -o.oo 

SAHPLE LINE rRANSPORr TIME, SEC: -o.oo 

NUMBER OF IESTS: 5 

COMMENTS: 

SHP LOADING ONLY 

TEST POWER ENGINE CORRECTF.D GAS GEN F/A tDHPRHSOR COHPRESSOR BL EEO 
MODE SHAFT AIR SPEED FUEL AIR FLOW tALt INLEI DISCHARGE FLOW 

HP HP RPH FLOW LB/SEC FROM IEMP PRESSURE LB/MIN 
NI NZ LB/HR E~I SS IONS DEGREES F PSIA 

II 0 o.o o.o 41100.00 -o.oo 110. 60 -o.oo 0.006400 e2.oo 64.10 o.o 
6/ I 38.20 o.o 40800.00 -o.oo 121.10 -o.oo 0.001100 85.00 62.90 n.o 

II/ 6 76.00 o.o 40600.00 -o.oo 155.90 -o.oo 0.009700 9J.OO 61.00 o.o 
16/ I 1 I U. 70 o.o 40500.00 -o.oo 1B5.30 -o.oo 0.012400 105.00 58.10 o.o 
20116 151.30 o.o 40400.00 -o.oo 215. BO -o.oo 0.014000 96.00 61.90 o.o 

POWER EXHAUST EXHAUST to co I Ht ND NO NO ALDEHVDES SMOKE PAUltULATES 
PERCENI GAS GAS 1wEr1 2 IWETI IWETI 2 x 

RATED TEHP PRESSURE PP14V OIETI PP"V PPHV IWETI IWETI 
SHP DEGREES F PSIA PERCENT v PPMV PPl'W 

0 520.00 -o.oo 196.10 1.10 58.20 5.40 10.Bo 16. lo -o.oo -o.oo -o.oo 
23 615.00 -o.oo 215.90 1. 56 54. 70 B.70 11,90 20.50 -o.oo -o.oo -o.oo 
47 740.00 -o.oo 211. 40 1.9~ 21.00 19.50 9,50 29.10 -o.oo -o.oo -o.oo 
11 900. 00 -o.oo 221.10 2.H 13. 30 32.00 s. 70 40.70 -o.oo -o.oo -o.oo 
94 1010.00 -o.oo 211.20 2.86 6.90 39,BO 4. 70 44.50 -o.oo -o.oo -o.oo 

POWER MASS ENI MASS EHi MASS ENI MASS EM I M4SS EHi MASS fMI MASS E~I MASS EMI MASS EMI MASS FMI MASS EMI MASS Fiii 
PF.Rt ENT co Ht N02 C02 NO NOX co Ht NOZ C02 NO NOX 

RATED L8/IK lB/IK LR/IK LR/IK L8/IK LR/IK LB/HR LR/HA L8/HR L 8/HR lR/HR LB/HR 
SHP LB FUEL LB FUEL l8 FUEL LB FUH LB FUEL LB FUEL 

0 n.42 4,99 -o.oo 3070.00 -o.oo 3,97 3,Z5 0,55 -o.oo ]]9, 54 -o.oo 0.4' 
23 21.00 3. 91 -o.oo 3070.00 -o.oo 4.22 3.29 0.48 -o.oo 313 .62 -o.oo 0.51 
H 20.ez 1. 52 -o.oo 1070,00 -o.oo 4.10 l.25 0.24 -o.oo 478.61 -o.oo o. n 
11 I T.01 0.59 -o.oo 3060.00 -o.oo 5.16 3.16 0.11 -o.oo 567.02 -o.oo 0.96 
94 I 4. 79 0.27 -o.oo 1050.00 -o.oo 4.QA lol9 0,06 -o.oo 650. IQ -o.oo I .OT 

POWER co co THC NO NO NO 
PERtENI 2 1 x 

RATED LR/ IK HP-HR L8/IK HP-HR LB/IK HP-HA l Bil K HP-HR LB/ lK HP-HR LR/IK HP-Hq, 
SHP 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE••••• 
23 86.015 9TR0.594 12.441 -o.ooo -o.ooo 13.444 
47 42. 704 6297. 535 l, 114 -o.ooo -o.ooo q.64Q 
11 27.824 4986.961 0,951 -o.ooo -o.ooo 8.411 
'14 Zl.089 4350.227 0.102 -o.ooo -o.ooo 1.101 
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I 
I 

OITE1 5/IJlll 

TEST ORGANllATION1 AIRESEARCH 

ENGINE SUPPLIER! AIRESEARCH 

ENGINE DATA eeeeeee11e11111111111e111••111111111ee11e11111111111111111111e1111111111111111111111111111111111111111111eee . 
CAL I 0 NUllBERI 1Z ENGINE TYPE ANO llODEL• GTCP85-115 

RATED SHAFT HOASEPDllER: 160. 

ENGINE TOJAL JlllE1 

TlllE SINCE HOT SECTION OVERHAUL• 

TIME SINCE• 

NI CDllPRESSOR OVERHAUL! 
NZ COllPRE SSOR OVEAHAULI 
CDllBUSTOR CAN REPLACEMENT I 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUEl Hit RAT 10: 1.871 

O. HRS 

D. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SER UL NUllBER 1 P-18725 

OPEAATIO~Al OITA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLF.T AIR TEllPERATURE, DEGREES F: SURT 107.00 FINISH 107.00 

ATMOSPHERIC PRESSURE: START ZB. 78 FINISH 28. 78 

INLET AIR HUlllDITY, LBS HlO/LB AIR: 0.0059 

RELATIVE HUMIDITY: 25.00 PERCENT 

SAMPLE LINE: TEllPERATURE, DEGREES C: -O.OO, FLOW RATE, LITERS/NIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUllBER OF TESTS: 

CDMllENTS: 

COllBINATION SHPIBLEED LOADING 

res T POWER ENGINE CORR Et TFD GAS GEN FIA CO•PRESSOR COMPRESSOR PLEfD 
MOOE SHAFT AIR SPEED FUEL AIR HOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW LA/SEC FAOM TEMP PRESSURE LA/MIN 
NI NZ LB/HR EMISSIONS DEGREES F PSI A 

221 D 150.90 49.73 40100.00 -o.oo Z54. 50 -o.oo 0.017600 102.00 56.90 H.OR 
19/22 113.20 71.74 •Ol00.00 -o.oo H6.40 -o.oo o. 017400 102.00 54.ZO 49.86 
1511 q 75.60 q1. 71 40400.00 -o.oo 234.20 -o.oo o.01•qoo 114.00 5l.60 65.58 
10115 n.80 116.13 40400.00 -o.oo 231.20 -o.oo 0.011400 109.00 50.60 85. OJ 
5110 o.o o.o o.o -o.oo -o.oo -o.oo 0.011200 -o.oo -o.oo ~.o 

POWER EXHAUST EXHAUST co co THC NO NO NO Al OEHYOE S SMOKF PA•TICULAfES 
PF.RC ENT GAS GAS I WE Tl 2 IWE Tl I WETI 2 x 

PATED TEMP PRESSURE PPMV IWETI PPMV PPMV C WE Tl IWFTI 
SHP DEGREES F PSIA PERCENT V PPMV PPMV 

q. IZ00.00 -o.oo 161.80 3. 58 J.oo 48. 50 5.70 54.lO -n.oo -o.oo -o.oo 
70 1200.00 -o.oo 200.40 3.54 3.10 4q.qo 5.60 55.50 -o.oo -a.on -o.oo 
47 11q5.oo -o.oo 226. 70 l.41 4.40 46.60 5.90 52.40 -o.oo -~.oo -o.oo 
23 1200.00 -o.oo 241.10 3. 54 5.00 48.40 6.70 55.10 -o.oo -o.oo -o.oo 

0 o.o -o.oo 264. JO J .. 8 0.00 45.10 1. 50 52.60 -o.oo -o.oo -o.oo 

POWER MASS EMI ~ASS EM I MASS EMI MASS EMI MASS FMI MASS EM I MASS fMI •ASS E•l MASS EMI MASS E•I •ASS EMI •ASS FMI 
PERCENT co HC N02 C02 NO NOX CD HC Nnl COl •O Nnx 

RATED LB/IK l B/lK LB/ lK LRllK LAllK LB/ IK LA/l-IR LR/HP LA/HR LR/HR LB/HR LR/HR. 
SHP LB FUEL LB FUEL l 8 FUEL LB FUEL LA FUEL LB FUEL 

q4 e. 74 o.oq -o.oo 3040.00 -o.oo 4.80 2.22 0.02 -a.on 11). 68 -o.oo 1.22 
10 10.qs 0.10 -o.oo 3040.00 -o.oo It.QB 2.10 a.OJ -o.oo 14q.o• -o.oo l.2J 
41 12.80 0.14 -o.oo 1040.00 -o.oo 4.86 l.00 0.01 -o.oo 111. q1 -o.on 1.14 
23 13.l6 0.16 -o.oo 1030.00 -o.oo 4.Q) 1.oq 0.04 -o.o~ 106. hO -o.oo 1.15 

0 14.65 0.25 -o.oo 3030.00 -o.oo "· 7q -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

POWER co co THC NO NO NO 
PERCENf 2 2 x 

RATED LBl l~ HP-HR LB/ IK HP-HR LBllK HP-HR LAI l < HP-HR LB/ IK HP-t-t~ LqllK HP-HR 

S"P 

q4 ll.085 3856.16} o.11q -o.ooo -o.ooo •• on 
70 l".SQit 4050.261 o.13q -o.ooo -o. non 6.bJ8 
41 11.100 4204. 504 o.1qo -o.oo~ -o.ooo b. 17'1. 
2J 20. 084 4sqo. 340 0.236 -o.ooo -o.ooo 1.41'; 

•••••HORSEPOWER-HR BASIS NOT CALCULAF\LE••••• 
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DATEI 6/ 8/ll 

TEST Dl.GANILATI0111 AllESEAICH 

ENGINE SUPPLIER! AIRESURCH 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUNBERI ENGINE TYPE AND NODELI GTCP85-ll5 

RATED SHAFT HDRSEPOWERI 160. 

ENGINE TOTAL TINE• 

TIME SINCE HOT SECTION OVERHAUL• 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL• 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL! 
N2 TURBINE OVERHAUL! 

FUEL: AV KEROS FUEL H/C RATIO: 1.928 

O. HRS 

O. HRS 

D. HRS 
O. HRS 
O. HRS 
D. HRS 
O. HRS 
O. HRS 

SERIAL NUMBER: P-18781 

OPERATIONAL OITA ••••••••••••••••••••••••••••••••••••••••••*********'******************'******************************** 
INLET AIR TEMPERATURE, DEGREES F: START 93.00 FINISH 93.00 

ATMOSPHERIC PRESSURE• START 28. l2 FINISH 28. l2 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0046 

RELATIVE HUMIDITY: 15.00 PERCENT 

SAMPLE LINE: TEHPF.RATURE, OEGRHS C: -O.OO, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

SHP LOADING ONLY 

HST POWER F.NGINE CORRECTED GAS GEN F/ A COMPRESSOR COMPRESSOR BLEED 
HODE SHAFT AIR SP EEO FUEL A IR FLOW CALC INLET DISCHARGE FLOW 

HP HP RP~ FLOW LB/SEC FROM TEMP PRE SSUAF. LB/HIN 
NI N2 LB/HR EHi SSI ONS DEGREES F PS IA 

I/ 0 o.o o.o 41200.00 -o.oo 121.60 -o.oo 0.006600 n.oo 53.50 o.o 
6/ I 38.60 o.o 41200.00 -o.oo 119.00 -o.oo 0.000100 91.00 54.40 o.o 

11 / e n.10 o.o 41200.00 -o.oo 161.00 -o.oo 0.010000 91.00 54.40 o.o 
16/ l l 115.10 o.o 41000.00 -o.oo 186.20 -o.oo 0.011900 94.00 54.10 o.o 
20/16 153.10 o.o 40900.00 -o.oo 216.50 -o.oo O.OD600 96.00 53.90 o.o 

POWER F.XHAUST EXHAUST co co THC NO NO NO ALDfHYOF.S SMOKE PARTICULATES 
PFRCENT GAS GAS IWETI 2 IWET I IWETI 2 

RATED TEMP PRESSURE PPPllV I WETI PPJlllV PPMV IWETI I W[T I 
SHP DEGREES F PSIA PF RC ENT v PPP1V PPJlllV 

0 545. 00 -o.oo 194.60 1.33 62.00 3.70 7. 50 11.10 -o.oo -o.oo -o.oo 
24 620. 00 -o.oo 221.20 1.68 6.45 5.80 8.90 14.70 -o.oo -o.oo -o.oo 
48 71o.00 -o.oo 254.70 2.03 53.80 10.60 11.40 22.00 -o.oo -o.oo -o.oo 
71 820.00 -o.oo 275. 20 2. 38 JB.50 14. 70 10.ao 25.40 -o.oo -o.oo -o.oo 
95 %0.00 -o.oo 259.50 2.76 22.70 22.80 9.5~ 32. 30 -o.oo -o.oo -o.oo 

POWER ~ASS EHi HASS EHi HASS EHi HASS EHi HASS EHi HASS E~I MASS EH I HASS EHi "IASS EH I M.6.SS FHI MASS E"'11 HASS EHi 
PE RC ENT co HC N02 C02 NO NOX co HC N02 C'l2 NO NIJX 

RATEO LA/lK LB/ lK Lq/ lK LB/ lK LB/ lK LB/lK LB/HR LR/HR LR/HR LB/HR LB/ HR LR/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUF.L 

0 28. 33 5.16 -o.oo ]050.00 -o.oo 2. 66 3. 44 0.6] -o.oo 310. 88 -o.oo O.JZ 
24 H.51 4.25 -o.oo 3050.00 -o.oo 2.79 3. 55 o. 59 -o.oo 421. qi; -o.oo o. 39 
48 24.30 2.9] -o.oo 3040.00 -o.oo 3.44 3.91 0.4 7 -o.oo 49q.44 -o.oo 0.55 
71 22.38 l. 79 -o.oo 3040.00 -o.oo 3.40 4.17 0.33 -o.oo 566.05 -o.oo 0.61 
95 18.15 0.91 -o.oo 3040. 00 -o.oo 3. 71 J.91 0.20 -o.oo 658.16 -o.oo o.ao 

PIJWER co en THC NO NO NO 
PERCENr 2 7 x 

RA TEO LR/ lK HP-HR LB/IK HP-HM. LB/lie; HP-HR LB/IK HP-HR LR/lK HP-HR LB/lK HP-HR. 
SHP 

•••••HORSF.POWER-H~ BASIS NOT CALCULABLE••••• 
~4 91.870 10983.148 15. 319 -o.ooo -o.ooo 10.0lb 
48 50. 735 614~.\13 6.127 -o.ooo -o.ooo 7.l8B 
11 16. 2ll 4911.875 2.899 -o.ooo -o.ooo 5.500 
95 25.662 4298. 887 l. 281 -o.ooo -o.ooo 5.246 
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I 
I 

DAT fl 6/ l/ll 

TEST DltGANIZATIDNI AIRESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE DATA ••••••••••••••••••• .. •••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBER• n ENGUIE TYPE AND llDDEL: GTCP85-llS SER JAL NUllBERI P-18781 

RATED SHAFT HORSEPO~ER• 160. 

ENGINE TOTAL TlllE: o. HRS 

TlllE SINCE HOT SECTION OVERHAUL: o. HRS 

TlllE SINCE• 

NI COMPRESSOR OVERHAUL: o. HRS 
NZ COllPRESSOR OVERHAUL: o. HRS 
COllBUSTOR CAN REPLACEllENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: o. HRS 

FUEL: AV KEROS FUEL H/C RATIO: 1.928 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••**''''*'*'''''********************************************* 
INLET AIR TEMPERATURE, DEGREES F: START 107.00 FINISH 107.00 

ATllDSPHERIC PRESSURE: START ZB. 72 FINISH 2B.72 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0046 

RELATIVE HUMIOITY: IS.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NU118ER OF TESTS: 

COMMENTS: 

COMBINATION SHP/BLEEO LOADING 

resr POWER ENGINE CORR EC TEO GAS GEN FIA CO'IPRESSOR CCHPRESSOR RLEEO 
HOOE SHAFT A IR SPEEO FUEL AIR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW LB/SEC FROM HHP PRF SS URE LR/HIN 
NI N2 LB/HR FHISSIONS DEGREES F P~ I A 

221 0 152.40 61.69 40700.00 -o.oo 281. 50 -o.oo O.OIRJOO 100.00 51.90 44. 80 
19/22 114.10 80.08 40700.00 -o.oo 266. 50 -o.oo 0.018000 110. 00 50.20 59.qe 
15/19 76.20 104.51 40700.00 -o.oo 256.50 -o.oo 0.017900 IOR.00 4R. 70 79.58 
10115 3B.20 121.75 40800.00 -o.oo 251. ~o -o.oo 0.017800 108.00 47.00 9h.Ol 
5/10 o.o 136.45 40800.00 -o.oo 241. 50 -o.oo 0.011100 108. 00 

""· 10 
111.11 

POWER BHAUST EXHAUST co co THC NO NO NO ALDEHYOES SMOKE PARTICULATES 
PFRCF.NT GAS GAS I WETI 2 IMF.fl I WETI 2 x 

RATED TfHP PRESSURE PP•V IWETI PPHV PPHV l WET I l WE I I 
SHP DEGREES F PS IA PERCENT v PPHV PPHV 

95 1250.00 -o.oo 144. RO 3. 72 5. ]0 H.50 4.90 42.40 -o.oo -o.oo -o.oo 
71 1250.00 -o.oo 164.60 ).65 12.80 )7.00 5.20 42. )0 -o.oo -o.oo -o.oo 
41 1250.00 -o.oo 181.50 3.63 14.30 35. 10 b.10 41.qo -o.oo -o.oo -o.oo 
21 1250.00 -o.oo 213.70 ). 61 19.00 )4.90 6.70 41.60 -o.oo -o.oo -o.oo 

0 1250.00 -o.oo 261.00 ].5B ZJ.20 12.00 8.10 40.10 -o.oo -o.oo -o.oo 

POWER HASS E•I HASS E'll HASS EHi HASS EHi HASS EH I HASS FHI HASS FHI H~SS EHi HASS (HI "4SS F~I ~ASS FHI MASS EHi 
PERCENT co H[ NOZ coz NO NOX co Ht NOZ ['12 NO NOX 

RATED LB/IK L B/IK LB/ IK L8/IK LB/IK LA/IK LB/HR LR/f-IR LR/HR Lf\/HR LB/HR LH/HR 
SHP LB FUEL LA FUEL lB FUEL LB FUfl LA FUEL LB FUEL 

95 7 .49 0.16 -o.oo 3020.00 -o.oo ).60 2.11 0.04 -o.oo •so.11 -o.oo 1.01 
11 B.69 0.)9 -o.oo 1020.00 -o.oo ).6 7 2. 32 0.10 -o.no 804.•l -'1.00 o.qa 
47 q.61 O.H -o.oo 1020.00 -o.oo 3.65 2 .47 0.11 -o.oo 7 74. bl -o.oo o.q4 
23 11. 38 o.58 -o.oo 3020.00 -o.oo 3. 64 2. 86 0.15 -n. oo 75q.53 -o.oo o.q1 

0 ll.99 0.11 -o.oo 1020.00 -o.oo ).~l l. 38 0.11 -o.oo 1n.n -o.oo O.A5 

POWER co co THC NO NO NO 
PERCENT 2 l • 

RATED LB/lK HP-HR LR/ lK HP-HR. L A/IK HP-HR LB/IK ·HP-HR LR/ lK HP-HR LB/IK HP-HH. 

SHP 

95 q.Bso 3q10.900 0.205 -o.ooo -o.coo 4. 716 
11 11.910 4140.488 o. 5)1 -o.ooo -o.ooo 5.02' 
47 13. 644 4286.059 o.•n -o. 000 -o.ooo s.111 
23 11. 892 4749.660 o.qo1 -o.ono -o.ocn 5. 717 

0 24.753 5144.9)4 1.260 -o. 000 -o:ooo b.24q 
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DUE• 6111/ll 

TEST DRGANIZATIDNI AIRESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

EHGlHE DATA •••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID N11118ER: 55 ENGINE TYPE ANO MODEL: GTCPBS-115 SER IAL NUMB ER: P-18702 

RATED SHAFT HORSEPOWER I 160. 

ENGINE IOTAL TIME: o. HRS 

TI KE SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COM8USTOR CAN REPLACENENTI o. HRS 
FIRSJ SIAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: JP-4 FUEL H/C RAT IO: 

OPER~TIONAL DITI ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 94.00 FINISH 94.00 

ATKOSPHERIC PRESSURE: START 28.00 FINISH ze.oo 

INLET AIR HUMIDITY, LBS H20/L8 AIR: 0.0045 

11. 00 PERCENT 

-0.00, FLOW RATE, LITERS/MIN: -o.oo 

SA•PLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

SHP LOAOING ONLY 

TfST POWER ENGINE CORR EC TED GAS GEN F /A COMPRESSOR COMPRESSOR BL EEO 
MODE SHAFT AIR SP EEO FUEL AIR FLOW CALC INLET DISCHARGE FLOw 

HP HP RPM FLOW LB/SEC FMOM TEMP PRESSURE LB/MIN 
NI NZ LB/HR EMISSIONS OEGAEFS F PSIA 

II 0 o.o o.o 41200.00 -o.oo 116. 40 -o.oo 0.006BOO 87.00 53. 50 o.o 
6/ I 38.60 o.o 41200.00 -o.oo 138.00 -o.oo 0.007900 90.00 51.10 o.o 

I l/ 6 76.90 o.o 41100. 00 -o.oo 158.00 -o.oo 0.009600 94.00 53.00 o.o 
I0/11 115.10 o.o 41000.00 -o.oo 183.20 -D.00 0.011100 Q8.00 52. 60 D.O 
20/16 151.50 o.o 41000.00 -o.oo 212.00 -o.oo 0.01 HOO 101.00 52.10 o.o 

POWER EXHAUST EKHAUST co co THC NO NO NO AL OE HYDE S SMOKE PAATICULAHS 
PERCENT GAS GAS IWETI 2 IWETI I WET I 2 x 

A AT~D TEMP PRESSURE PPMV lwETI PPMV PPMV IWETI IWETI 
SHP DEGREES F PSIA PERCENT v PPNV PP'4V 

D 54D.OO -0.DO lQ5.00 l.H 55.80 1.10 7.AO 15.50 -o.no -o.oo -o.oo 
H 620.0D -o.oo 235.40 l .60 ~4.90 10.80 Q.,RO 20.bO -o.oo -o.oo -o.oo 
48 7D5. 00 -o.oo 27Q.10 1.93 48.10 18.20 8.oo zo. 20 -o.oo -o.oo -o. 00 
11 no.co -o.oo lOl .60 2. 15 )1.20 27.00 b.80 11. eo -o.oo -o.oo -o. 00 
q5 955.00 -o.oo 259.10 2.69 18.10 35.30 b.bO 41.QO -o.oo -o.oo -o.oo 

POWER •ASS E•I MASS E• I •ASS EMI •ASS E•I •ASS E•I MASS EMI MASS FMI MASS EMI ~ASS EM I •ASS E•I MASS F.MI MASS fMI 
PF.RC ENT CD HC NOZ C02 NO NOX co HC N02 coz NO NOX 

RA TEO LB/lK LB/IK LB/ lK LB/l K LB/ IK LB/ lK LB/HA L 8/HR LA/HR LR/HR L"1HA LR/HA 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL 

0 27.•7 4.•9 -o.oo 3040.00 -o.oo 3. 59 3. 20 o. 52 -o.oo 153.86 -o. 00 0.42 
24 28.44 l.79 -o.oo 1010. 00 -o.oo 4.10 1.92 o.52 -o.oo 4lR.l4 -o.oo 0.57 
48 27.84 z. 74 -o.oo 1010.00 -o.oo "· :rn •• 40 o.•1 -o.oo HR. 74 -o.oo 0.68 
11 24.65 1.46 -o.oo 1020.00 -o.oo 4.51 4. 5? O. 27 -o.oo 55). lb -o.oo o. 81 
95 18.57 o. 75 -o.oo 1020. 00 -o.oo 4.9] 1.q. 0.16 -o.oo b40.Z4 -o.oo 1.05 

POWER co co THC NO NO ND 
PERCENT 2 2 x 

RArED LB/ lK HP-HR LAI I• HP-HR LR/ l K HP-HR l8/1K HP-HR LR/lK HP-+1H LR/ lK HP-~R 
SHP 

•••••HORSEPOWER-HR 8ASI S NOT CALCULABLE••••• 
24 101.684 10832.617 11.557 -o.ooo -o. 000 14. b44 
48 5 7. 209 6225.484 5.610 -o.ooo -o.ooo 8. B15 
1l ]9. 236 4806. 809 z .. :uq -o.ooo -o .ooo 1. 7.16 
q5 25.646 •170.941 I.OH -o.ooo -n.ooo h. 814 
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DATEI li/lllll 

TEST ORGANllATIONI AIRESEARCH 

ENGlNE SUPPLIER• AIRESEAACH 

ENGINE DATA .......... ,, .. ,,,,, .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

CAL ID NUMBER• ENGINE TYPE ANO MODEL• GTCPIS-115 

ENGINE TOTAi. TIMEI 

TIME SINCE HOT SECTION OVERHAUL• 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
Nl TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: J.._.., FUEL H/C RATIO: 

160. 

1.990 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

SO UL NUMBER• P-18102 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••***'*****''******************* 
INLET AIR TEMPERATURE, DEGREES F: START 112.00 FINISH 112.00 

ATMOSPHERIC PRESSURE• START 28.00 FINISH 2B.OO 

INLET AIR HUMIDITY, LBS H20/LB AIR: O.OD45 

RELATIVE HUMIDITY: 17.00 PERCENT 

-0.00, FLOW RATE• L lTERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME. sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

COMBINATION SHPIBLEEO LOADING 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPRESSOR BL EEO 
MODE SHAFT AIR SPEED FUEL AIR FLOW CALC INLET DISCHARGE now 

HP HP RPM FLOW LB/SEC FROM TEMP PRFSSURE LB/~IN 

NI N2 LB/HA EMISSIONS OEGR EES F PSI• 

2ZI 0 152.40 56.88 40700.00 -o.oo 266.50 -o.oo 0.018BOO 110.00 50.10 41. 9T 
19122 114. 30 BT.22 40700.00 -o.oo 262. 50 -o.oo 0.018100 112.00 48.60 ~6.07 

15/19 76.40 107.B 40800.00 -o.oo 246. 50 -o.oo 0.018600 I 14.00 46.90 01.80 
10115 38.10 121.16 40700.00 -o.on 241. 50 -o.oo 0.018200 110.00 45. 10 qq.35 
5/10 o.o 1]9.0l 40800.00 -o.oo 212.50 -o.oo 0.018800 114.00 43.70 117.04 

POWER EXHAUST EXHAUST co co THC NO NO Nn ALOEHYOES S•DKE PARTICULUES 
Pf.ACF.NT GAS GAS IWETI 2 IWHI IWETI 2 ( 

RATED TEMP PRESSURE PPMV IWETI PPMll PPMV IWETI I WFT I 
SHP DEGREES F PSI A PERCENT V PP"'V PPMY 

95 1250.00 -o.oo 192.20 l. 78 9,90 58.10 5.~o 63.90 -a.on -o.oo -o. 00 
71 1250.00 -o.oo 206.60 ]. 76 11. 80 56.80 5.M 62.50 -o.oo -o.oo -o.oo 
47 1250.00 -o.oo 245. 50 l. 14 IJ.40 58.10 4.70 62.80 -o.no -o.oo -o.oo 
Zl 1250. 00 -o.oo 243.40 3.66 ll.90 54.40 1.10 61.50 -o.oo -o.oo -o.oo 

0 1248.00 -o.oo 245.60 l. 77 12.50 54.10 6.20 60.10 -o.oo -o.oo -o.oo 

POWER HASS EM I •ASS EHi MASS EMI MASS EHi HASS EM I MASS E•I HASS EHi "'ASS E .. 1 MASS FM! '11\SS F "1 I MA~S Elill'I WJASS F."'' 
PERCENT co Ht N02 C02 ND NOX co Ht Nn? CO? NO NOX 

RATfO LBllK LBl IK LBl IK LRllK LRllK LBllK LB/HM L RI HR LH/Mll Li:\/HQ LB/MR LB/HR 
SHP LB FUfl LO FUEL L 8 FUEL LR FUEL LB FUEL L 8 FUEL 

95 9.70 0.28 -o.oo 3000.00 -o.oo ,, JO 2. ,9 o.oe -o.oo 109. 50 -o.oo 1.41 
11 10.49 0.14 -o.oo lOOn.oo -o.oo 5.22 2. '' o.oo -o.oo 161.•0 -a.on l.H 
41 12.50 0. 39 -o.oo 1000.00 -o.oo 5.25 l.08 0.10 -o.oo no.so -c. 00 I. 30 
23 12.68 0.41 -o.oo 1000.00 -o.oo 5.26 1.06 0.10 -o.oo 17.4. 50 -o.oo 1.21 

0 12. 42 o. 16 -o.oo 1000.00 -o.oo 5.01 2 .so 0.08 -a.on "q1.so -o. 00 1.11 

POWER co CD THC NO Nn Nil 
PERCENT 2 2 x 

RA TEO LBllK HP-HR LBl lK HP-HR L 81 IK HP-HR L~l IK HP-HA L8/IK t<P-HR LR/I K HP-HR 
SHP 

95 12. 157 1820.327 0,162 -o.ooo -o.ooo 6. 744 

71 1).669 3907.790 o.4tt7 -o.ooo -o.ooo b.191 
'1 16. 795 4029.263 o. 525 -o.ooo -o.ooo 7 .058 
21 l'~ .. 216 lt'iltq.221 0.6H -o.ooo -o.ooo 1. q134 

0 20.76.• 5016.887 0,60. -o.ooo -o.ooo e. 1eo 
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OArEr ~128171 

TEST ORGINlllTIONI AIRESEIRCH 

ENGINE SUPPLIER• llRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••*~**********'******************' 

CAL 10 NUMBER' ENGINE TYPE ANO llODEL• GTCP85-IZ9 SER Ill NUll8ER t P-14763 

RATED SHUT HORSEPOWER: 160. 

o. HRS 

TIME SINCE HOT SECTION OVEAHAUU o. HRS 

TlllE SINCE• 

NI COMPRESSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
COll8USTDR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURSI NE OVERHAUU o. HRS 

FUEL: JP-._ FUEL H/C UT 10: 1.990 

OPERATIONAL DATA ******************************************************************************************************* 
INLET AIR TEMPERATURE, DEGREES f: START 85.00 FINISH 85.00 

ATMOSPHERIC PRESSURE: START Z8.68 FINISH 28.68 

INLET AIR HUMIDlfY, LBS HZO/LB AIR: 0.0036 

AELAllVE HUMIDITY: 23.00 PERCFNT 

SAMPLE LINE: TEMPFRATUREo DEGREES C: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS• 

SHP LOAO I NG ONLY 

TEST POWER ENG INF CORR EC TED GAS GEN FIA COMPRESSOR COMPRESSOR BLEED 
MOOE ~AFT AIR SPEED FUEL AIR FLOW CALC INLET DISCHUCE FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSURE LS/HIN 
NI NZ LB/HA FMISSIONS DECREES F PSIA 

II 0 o.o o.o 41400.00 -o.oo 111. 00 -o.oo 0.006100 ez.oo -o.oo a.a 
6/ I 40.80 o.o 41500.00 -o.oo 129.00 -o.oo 0.001500 84.00 -o.oo n.o 

11/ 6 78.50 o.o 41400.00 -o.oo 148.00 -o.oo 0.008700 84.00 -o.oo o.o 
16111 116.90 o.o 41300.00 -o.oo 169.00 -o.oo 0.009900 87.00 -o.oo o.o 
Z0/16 155.2 a o.o 41200.00 -o.oo 203.50 -o.oo n.011800 89.00 -o.oo o.o 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PEACE~T CAS CAS I WETI z IWETI IWETI 2 x 

RAJfl'} TEMP PRES SURF PPHV IWETI PP,llllV PPMV IWfTI IWETI 
SHP DEGREES F PSIA PERCENT v PPllllV PPif'llV 

0 530. 00 -o.oo 149.20 I. 22 43.50 7.50 13. 80 21.30 -a.on -o.oo -o.oo 
25 590.00 -o.oo 112.80 I. 52 37.10 9.10 l3.50 22.50 -o.oo -o.oo -o.oo 
49 655.00 -o.oo 181.00 1. 77 27.80 11.20 14.20 77.40 -o.oo -o.on -n.oo 
13 735.00 -o.oo 1•4.60 t .8n 22.•o 17.30 l 5. 40 32. 10 -o.oo -o.oo -o.oo 
96 850.00 -o.oo IB1.50 2. ]9 ll.10 24.90 15. 20 40.10 -o.oo -o.oo -o.oo 

POWE A •ASS EHi MASS E•I •Ass ENI MASS EHi MASS EM I MASS ENI MASS E.•I MASS EM! MASS [Ml MASS E•I MASS EMI MASS EM! 
PE AC ENT co HC NOZ C02 NO NOX co HC N02 C02 NO NOX 

RATED LBllK L 8/IK LBllK LB/IK L8/IK LB/IK L8/HR LB/HR LA/HR LB/HR LB/HP LB/HR 
SHP L~ FUEL LB FUEL L 8 FUEL LB FUH LB FUEL LB FUEL 

a 23.68 3.94 -o.oo 3050.00 -o.oo 5.56 2.63 Q.44 -o.oo 338. ~5 -o.oo o. 62 
25 22.00 2.10 -o.oo 3050.00 -o.oo 4. 71 z. 84 0.15 -o.oo 391.45 -o.oo 0.61 
49 19.88 I. 74 -o.oo 3050.00 -o.oo 4.q4 z.•4 o. 26 -o.oo 45l .40 -o.oo o. 73 
13 21.01 1.41 -o.oo 3050.00 -o.oo 5.80 3. 55 Q.24 -o.oo 515.45 -o.oo 0.98 
96 15.17 o.59 -o.oo 3040. 00 -o.oo 5. 33 3. 09 0.12 -o.oo 618. 64 -o.oo 1.08 

POWEP co co THC NII NO NO 
PERCENT 2 ' x 

RATED L8/IK HP-HR L8/IK HP-HR L8/IK HP-HR LBllK tiP-HR LB/IK HP-HA. LR/ I K t-IP-HR. 
SHP 

•••••HORSEPOWER-HR BASIS NOT CALCULABLE••••• 
25 69.562 9643.379 8.540 -o.ooo -o.ooo I it. r1qA 

•• 37. 475 5150.313 3.286 -o.ooo -o.ooo 9.308 
13 30. 377 4409. 320 2.046 -o.ooo -o.ooo 8.182 
96 19.886 3986.082 0.768 -o.ooo -o.ooo h.9•o 
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4128/ll 

TEST ORGANlllTIClll& AIRESEAatH 

ENGINE SUPPLIER• AllESEARCH 

ENGINE DATA ••••••••••••••• ... •••••••••••••••••••••••••••• .. •••••••••••••••••~••••••••••••,•••••••• .. •••••••••••••••••••• 

tll ID llUllBER1 ENGINE TYPE AND llODELI GTtP85-l29 

RATED SHAFT HOASEPOllER1 

ENGINE TOUL TINE• 

Tl ME SINCE HOT .SECTION OVEAHAULI 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
NZ COllPAESSOR OVERHAUL: 
tOllBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL• 

FUEL: JP~ FUEL H/C RA Tl 0: 

160. 

O, HAS 

O. HAS 

O. HRS 
O. HRS 
O, HRS 
O, HRS 
O, HRS 
O. HRS 

sea UL NUllBER I 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIA 1EMPERA11.11E, DEGREES F• START BB.00 FINISH BB.OD 

ATMOSPHERIC PRESSURE: STAA1 2B.6B FINISH 28,68 

INLET AIA HUHIOITY, LBS H20/LB AIA• 

RELATIVE HUHI OITY: 

0.0036 

23.00 PERCENT 

SAHPLF. LINE: TEllPERATURE, DEGREES t: -0.00, FLOW RATE, LITERS/HIN: 

SAHPLE LINE TRANSPORT TIHE, SEC• -o.oo 

NUHBER OF TESTS: 

COMHENTS: 

COMBINATION SHP/BLEEO LOADING 

TEST POWER ENGINE CORR EC TEO GAS GEN 
HOOE SHAFT AIR SPEED FUEL AIR FLOW 

HP HP RPM FLOW LB/SEC 
NI NZ LB/HR 

221 0 I 53.40 -o.oo 10700.00 -o.oo 28J. 20 -o.oo 
19/ 22 II 5.50 -o.oo 40800.00 -o.oo 276.20 -o.oo 
15/ 19 7R,50 -o.oo 4oqoo.oo -o.oo 259.40 -o.oo 
9/15 19.20 -o.oo 4oqoo.oo -o.oo 21q. 50 -o.oo 
4/ 9 o.o -o.oo 4oqoo.oo -o.oo 226. 50 -o.oo 

POWER EXHAUST EXHAUST co co THC NO 
PERCENT GAS GAS CWETI 2 CWETI C WETI 

RATEO TEMP PRESSURE PPMV IWETI PPHV PPHV 
SHP DEGll.EES F PSIA PERCENT v 

95 1250.00 -o.oo 130.10 J. 75 2.10 61.RO 
12 1230. 00 -o.oo 138.40 3. 74 3.00 59, 30 
4q 1175.00 -o.oo 160.80 3.50 3.00 51.60 
24 I !JO. 00 -o.oo 201.10 3. 31 5.40 44.50 

a 1100.00 -o.oo 222.20 1.24 5.40 41.50 

-o.oo 

F/A CO_,RESSOR COM PRE SSOM SLFEO 
CALC INLET OISCHARGF FLOW 
FROM TEMP PRF S SURE LA/HIN 

EMISSIONS OEGREFS F PS I A 

O.OIB600 BB.00 -o. 00 5B. 12 
o.01B5oo AB .00 -o.oo 7Q.6R 
0.017400 BB. on -o.oo AB. R4 
0.016400 'IA.00 -o.oo qB. )4 
0.016100 86.00 -o.oo 108.91 

NO NO ALOEHYOES SMOKE PARTICULATES 
2 x 

IWfTI IWET I 
PPHV PP/1"1V 

q,50 11.20 -o.oo -o.oo -o.oo 
9.40 68.60 -o.oo -o.oo -o.oo 

t t.60 6).7.0 -o.oo -o.oo -o.oo 
14.00 5B.40 -o.oo -o.oo -o.oo 
14.90 56,40 -a.on -o.oo -o.oo 

POWER MASS EHi HASS EM I MASS EHi MASS EHi MASS FM I MASS EH I MASS fMI HASS EMI HASS fMI MASS E~I HASS [Ml MASS EHi 
•ERCENT co Ht N02 COl NO NOX co Ht N02 cn2 NO NOX 

RATW LB/IK LB/IK lBllK LB/IK LB/ IK LB/IK LB/HR LB/HR LB/HR LB/HP L8/"4A LB/HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

95 6.61 0.06 -o.oo 1010.00 -o.oo 5.96 I .BR n.02 -o.oo 8~2.41 -o. 00 I .bQ 

17. 7.09 0.09 -o.oo 1010.00 -o.oo 5.17 1.96 0.02 -o.no 811. ]6 -o.oo 1.59 
4q B.BO o.oq -o.oo 3010.00 -o.oo 5.68 2 .2B 0.02 -o.oo 180. 79 -o.oo 1.47 
24 11.11 O. IB -o.oo 1010.00 -o.oo 5.56 2. B2 0.04 -n.oo 77.0.Bq -o.oo 1.H 

0 11. 17 0.18 -o.oo 3010.00 -o.oo 5. 49 2.qa 0.04 -o.oo bBl. 1b -n. oo 1.74 

POWER co co THC NO NO NO 
PERCENT 2 7. x 

RATEO LB/ U •HP-HR LR/IK HP-HA LB/IK HP-HR LR/IK HP-HR LS/ IK HP-HR LR/IK HP-HR 
SHP 

u• .. HORSEPOWfA-HR BASIS NOT CALCULABLE••••• 
•••••HORSEPOWfR....+4R IUSIS NOT C.ALC.ULABLE••••• 
•••••HORSEPOWER-HA BASIS NOT CALCULABLE••••• 
•••••HORSEPOWfR-HR BASIS NOT CALCUUl8LE••••• 
•••••HORSEPOWfR-HA BASIS NOT CALCULABLE••••• 
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DATEI 5/ 111/TI 

TEST ORGANIZATION• AIRESEARCH 

ENGINE SUPPLIER• AIRESEARCH 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUllBER: 57 ENGINE TYPE ANO llOOEL• GTCBS-90 

RATED SHAFT HORSEPONERI 

ENGINE TOTAi. T lllEI 

flllE SINCE HOT SECTION OVERHAUL: 

TlllE SINCE: 

NI COllPRESSOR OVERHAUL: 
NZ COllPRESSOR OVERHAUL• 
COMBUSTOR CAN REPLACEMENT: 
FIRST STACE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL• 
NZ TURBINE OVERHAUL: 

FUEL I JP-5 FUEL H/C RAT 10: I.SH 

o. 

O. HRS 

O. HRS 

O. HRS 
D. HRS 
D. HRS 
D. HRS 
O. HRS 
O. HRS 

SERIAL NUMBER: P-5786 

OPERATIONAL DATA. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DECREES F: START B3.0D FINISH 83.DD 

ATMOSPHERIC PRESSURE: START 28. 79 FINISH 1.B.79 

INLET AIR HUMIDITY, LBS H20/LA AIR: 0.0026 

RELATIVE HUlllOITY: 16.0D PERCENT 

SAMPLE LINE: TEllPERATURE, DECREES C: -D.OO, FLON RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 
NUMBER OF TESTS: 

COMMENTS: 

NO SHP DAU 
PROBE LOCATIONS 1-10 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPRESSOR BLEFD 
MOOE SHAFT AIR SPEED FUEL AIR FLOW CALC INLET DI SCHARCE FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRES SURF LB/HIN 
NI NZ LB/HR EMISSIONS DEGREES F PSIA 

11 0 o.o o.o 41200.00 -o.oo I OT. 90 -o.oo o. 007500 78. 00 51.10 o.o 
21 I o.o 55.84 41100.00 -o.oo 1]9. 20 -o.oo 0.010100 80.00 50.20 43.41 
1/ 2 o.o 85.92 40900.00 -o.oo 164.20 -o.oo 0.012300 80.00 48. 10 6B. BO 
4/ 1 o.o 106.99 40BOO.OO -o.oo IB4. 50 -o.oo 0.014800 85.00 46.80 BR.33 
51 4 o.o 114. 14 40700. 00 -o.oo 216.20 -o.oo 0.018100 92.00 40.20 109.16 

POWER EXHAUST EXHAUST co en THC NO NO NO Al OE HY DES SMOH PARTICULATES 
PERCENT GAS GAS IWET I 2 IWHI I WET I 2 x 

RA TEO TEMP PRESSURE PP111JV IWETI PPMV PPMY IWETI IWETI 
SHP DEGREES F PS IA PERCENT v PPMY PPMV 

0 565. 00 -o.oo 418.90 t.49 144.10 1.50 II. BO 15. 10 -o.oo -o.oo -o.oo 
0 110.00 -o.oo 419.50 2.01 55.60 11. 10 11.10 25.00 -o.oo -o.oo -o.oo 
0 B50. 00 -o.oo 1B9.10 2.49 lB.20 20.20 11.30 13.50 -o.oo -o.oo -o.oo 
0 1000.00 -o.oo 121. BO 1.00 4.40 10.10 11. 50 41. 90 -o.oo -o.oo -o.oo 
0 1110.00 -o.oo 266.90 l.bb 4.50 43.60 B. 50 52. lO -o.oo -o.oo -o.oo 

POWER •ASS E"l MASS EMI MASS EMl MASS EMI MASS F•I "ASS EMI HASS E•I •ASS F• I MASS E"I MASS F.~ I MASS EMl MASS F.MI 
PE QC ENT co Ht N02 (02 NO NO• co Ht N02 C02 NO NO• 
RUED LBllK L BllK LRllK LAllK LSllK LB/lK LB/HR LB/HR lB/>'A LB/HR L8/HR LB/HR 
SHP LA FUEL LB FUEL LB FUF.L LB FUEL lB FUF.L LA FUEL 

0 51.68 10.57 -o.oo 1010.00 -o.oo 1. 21 5, 79 1.14 -o.oo 324.18 -o.oo o.n 
0 19.BO 1.01 -o.oo 1010.00 -o.oo 3.90 5. 54 0,42 -o.oo 421.7B -o.oo 0.54 
0 10. lb o.a1 -o.oo 1040.00 -o.oo 4. 2B 4,QT 0.13 -o. 00 499.11 -o.oo O.M 
0 Zl.10 O. lb -o.oo 1040.00 -o.oo 4.43 l.eq 0.01 -o.on 560. dB -o.oo O.B2 
0 14.05 0.14 -o.oo 1010.00 -o.oo 4.51 1.04 0.01 -o.oo 655.0Q -o.on 0.97 

POW FR co en THC NO NO NO 
PERCENT 2 2 • 

RATED L8/ IK HP-+<R LB/IK HP-HR LB/lK HP-HA LB/lK HP-H~ L8/lK HP-HR LRllK HP-HR 

SHP 

•••••HORSEPOWER-HR RASI S NOT C.ALCULARLE••••• 
0 qq,216 1553.566 r. 514 -o.ooo -o.ooo 9,115 
n 51. BZl 5A09, 855 l .548 -o.ooo -o.ooo 8. lBq 
0 36.387 5242. 527 o.z1q -o.ooo -o.ooo 1.hJb 
0 26. 562 51l9.2H 0.257 -o.ooo -o.ooo a. 5ZZ 

III-48 



DUEi "11111 

TEST ORGANllATION1 AIRESEARtH 

ENGINE SUPPLIER• AIAUEAAtH 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••• 

CAL ID NUllBEAt 16 ENGINE TYPE AND llODEl& GTCB5-90 

RATED SHAFT HOASEPOllEA1 O. 

ENGINE TOTAL TlllE: 

TlllE SINCE HOT SECTION OVERHAUL• 

TlllE SINCE: 

NI COllPAESSOR OVERHAUL: 
NZ tOllPRESSOA OVERHAUL: 
COllBUSTOR CAN AEPLACEllENT: 
FIRST STAGE NOllLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL• 
NZ fURB I NE OVERHAUL: 

FUEL: JP-5 FUEL H/t RATIO: 

o. 

D. 

D. 
o. 
D. 
D. 
D. 
D. 

I.An 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

SEA IAL NUllBER: P-57B6 

OP ER AT IONAl DA f A ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F• START BB.OD 

ATllOSPHERIC PRESSURE• START ZB. 79 

INLET AIR HUMIDITY, LBS H20/L8 AIR• 

RELATIVE HUMIDITY: 

0.0026 

16.00 PERCENT 

FINISH BB.DO 

FINISH ZB.79 

SAllPLE LINE: TEllPERATURE, DEGREES t: -0.00, FLOW RATE, LITERS/MIN• 

SAMPLE LINE TRANSPORT TlllE, SEC: -o.oo 

NUMBER OF TESTS• 

ND SHP DATA 
PROBE LOCATIONS 11-20 

TEST POWER ENGINE CORRECTED GAS GEN 
MODE SHAFT AIR SPEED FUEL AIR FLOW 

HP HP RPM FLOW LR/SEC 
NI NZ LB/HR 

I/ 0 o.o o.o HZ00.00 -o.oo 107.90 -o.oo 
21 I o.o 57.68 41100.00 -o.oo IH.10 -o.oo 
]/ 2 o.o 86.06 40900.00 -o.oo 162. 10 -o.oo 
4/ 1 D.D 10'1.DZ 408DO.DD -o.oo 185.50 -o.oo 
5/ 4 O.D 111. JS 4070D.00 -o.oo 211.00 -o.oo 

POWER EXHAUST EXHAUST ca ca THC NO 
PERCENT GAS GAS IWeT I z CWETI I WETI 

RATED TEMP PRESSURE PPHV CWETI PPHV PPHV 
SHP OEGREES F PSIA PE RC ENI v 

0 565. 00 -o.oo 405. 70 1.40 IH.70 7 .oo 
0 no.oo -o.oo 398.50 1.96 55. 10 11.20 
a 850. OD -o.oo 364.00 2.41 16.60 2 7. 30 
0 1000.oD -o.oo 290.10 2.92 4.eo 37.JO 
0 1110.00 -o.oo 211.00 3. 38 Z.60 44.20 

-o.oo 

F/A COMPRESSOR co•PRF.SSOR BLEFO 
CALC INLET 01 $CHARGE FLOW 
FROM TEMP PRESSURE LR/MIN 

EMISSIONS DEGREES F PSIA 

0.001100 e•.OO 51.70 o.n 
o. 009700 86.00 50.00 ""'· sz 
o.OI MOO 87.00 48. 10 68.59 
0.01•100 'ID.OD 46.RO eo.10 
D.Olb600 92.00 19.70 IOA.44 

NO NO ALOEHYOES SMOK!: PAP TICULA TES 
2 x 

C WE I I IWHI 
PPMV PPHV 

q. 00 16.00 -o.oo -o.oo -o.oo 
0.90 26.10 -o.oo -o.oo -o.oo 
7.90 J5. IO -o.oo -o.oo -0.00 
5.90 '1.20 -o.oo -o.oo -o.oo 
6.JO 50.50 -o.oo -o.oo -o.oo 

POWER •ASS EMI MASS EM I MASS E•I HASS EMI HASS E• I MASS FMI MASS E•I MASS Fiii •ASS F~I "!ASS F•I MASS F•I _.SS EMI 
PERCENT co HC N02 coz NO NOX co HC N02 r.nz NU NOX 

RATED LBllK LB/lk LBllK LB/ lk l Bl IK LB/ II( L0/HR L 0/HR LB/HA l 8/H~ L PIHR LB/HR 
SHP LB FUEL lB FUEL L 8 FUEL LB FUEL LB FUEL LA FUEL 

0 5s.20 12.26 -o.oo 1000.00 -n.oo l. 5 7 5.96 1.12 -n.oo Hl.M -o.oo O. JR 
0 J9. 32 1.12 -o.oo l0•0.00 -o.oo 4.11 5. ]9 0.43 -o.no 416.70 -o.oo 0.58 
0 Z9.2l o. 7b -o.oo 1040.00 -o.oo 4.64 "· 74 

0.12 -o.oo 492. 7B -0.00 O.H 
0 19.ZB o.1B -o.oo 3040.00 -o.oo 4.11 ). 5R 0.01 -o.oo 563.02 -o.oo 0.07 
0 11.26 o.oa -o.oo 1040.00 -o.oo "· 71j z .ea o. oz -o.oo 6•1.44 -o.oo 1.00 

POWER co co THt •U NO Nll 

PERCENT 2 7 x 
RATED lBllK HP-HR lAllK HP-HR L BllK HP-HR. LR/I K HP-1-4R L ~/IX HP-to~ l0/I x HP-H~ 

SHP 

•••••HORSEPOWER-HR BASIS NOT C.ALCULA6LE••••• 
0 cn.46q 7ZZ5.906 7 .411 -0.000 -o.ooo lo. 05Q 

0 55. 056 5725.965 l.4ll -o.ooo -o.ooo R .. 1l2 

0 12.eu 5172.656 0.111 -o.ooo -o.ooo A. 021 
0 25.126 5160.457 0.161 -o.ooo -o.ooo B.005 
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OATEI 6/11>111 

TEST ORGANllATIONI AIAESEAACH 

ENGINE SUPPLIER• AIAESEARCH 

ENGINE DATA •••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL 10 NUllBEAI 59 ENGINE TYPE ANO MOOELI GTC85-90-2 

RATED SHAFT HORSEPOWER• 

ENGINE TOTAi. TIME• 

TINE SINCE HOT SECTION OVERHAUL• 

TIME SINCE• 

NI CONPRESSDR OVERHAUL: 
N2 CDllPRESSDR OVERHAUL• 
COllBUSTOR CAN REPLACEllENT• 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL! 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL• JP-5 FUEL H/C RATIDI 1.928 

o. 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
o. HRS 
O. HRS 
O. HRS 

SER Ill NUMBER 1 P-14271>& 

OPEAlTIONAl DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES FJ START 108.00 FINISH 108,00 

ATMOSPHERIC PRESSURE: START 28. 70 FINISH 28. 70 

INLET AIR HUMIDITY, LBS H20/LB AIR• 0.0046 

RHHIVE Htl'UOHY: 9. 00 PERCEl'IT 

SAMPLE LINE• TEllPERATURE, DEGREES C: -0.00, FLOM RATE, LITERS/NIN• -o.oo 

SAMPLE LINE TRANSPORT TINE, SEC• -o.oo 

NUMBER OF TESTS I 5 

NO SHP DAU 
PROBE LOCATIONS 1-10 

TEST POWER ENGINE CORR EC TEO GAS GEN FIA COMPRESSOR COMPRESSOR ~LEED 

llOOE SHAFT AIR SPEED FUEL Al R FLOW CALC INLET DISCHARGF FLOW 
HP HP RPM FLOW LB/Set FROM TEMP PRESSURE LB/MIN 

NI N2 LB/HR EMISSIONS DEGREES F PSIA 

I/ 0 D.o o.o 41200.00 -o.oo -o.oo 28.00 o.oonoo 109.0D -0.0D n.o 
ZI I o.o 41.1>5 41100.00 -o.oo -o.oo -o.oo 0.009600 101.00 49.20 3S.9A 
l/ 2 o.o 80.90 40800.00 -o.oo -o.oo -o.oo o. Oil 900 108.00 41. JO 61.•0 ., 3 o.o 106. 25 40700. 00 -o.oo -o.oo -o.oo 0.014500 108.00 45.80 A6.05 
5/ • o.o 10. 8B 40500.00 -o.oo -o.oo -o.oo 0.016800 108.00 29. 30 IOI. 01 

POWF.R OHAUST EXHAUST co en THC NO ND ND ALDEHYDES SMOKE PART ICULAT£S 
PERCENT GAS GAS ewer 1 2 IWETI I WET I 2 x 

RATED TEMP PRF.SSURF. PPMV IWETI PPMV PPMV CWETI IWETI 
SHP OEGREES F PS IA PERCENT v PPMV PPMV 

602. 00 -o.oo 381. 60 1.47 22.10 8.40 8. 10 16. 50 -o.oo -o.oo -o.oo 
0 1'5.00 -o.oo 461.10 1.93 11.10 12.10 11.20 21 .90 -D.00 -o.oo -o.oo 
0 900. 00 -o.oo 494.60 Z.3B 4.50 11. 30 11.90 29.20 -o.oo -o.oo -o.oo 
0 1052.00 -o.oo 438.BO 2.93 0.60 25.20 11. 50 36.70 -o.oo -o.oo -o.oo 
0 1110. 00 -o.oo 3B5.50 1.38 o. 50 H.00 9.40 43.40 -o.oo -o.oo -o.oo 

POWF.R MASS EM I MASS EMI •ASS EHi MASS EM I MASS EM I MASS EMI MASS EMI MASS FMI MASS EHi MASS E~ I MASS FMI MASS fMI 
PERCENT co Ht NOZ C02 NO NOX co Ht ND2 coz NO NOX 

RATED LB/ IK L B/IK LB/IK LB/ IK LR/IK LB/U L8/HR LB/HR LB/HR LBIH• LR/HR LB/HR 
S~P L8 FUEL L8 FUEL LR FUEL LB FUEL LB FUEL LB FUEL 

0 ,9.93 1.6'1 -o.oo 1020.00 -o.oo 3. 54 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
0 45.83 0.63 -o.oo JOZ0.00 -o.no 3.90 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
0 3'1.Bl 0.21 -o.oo 3020.00 -o.oo J.Bh -o.oo -o.oo -a.on -o.oo -o.oo -o.oo 
0 28.n 0.02 -o.oo lOZ0.00 -o.oo 3.95 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
0 Z I. AB 0.01 -o.oo 1010.00 -o.oo 4.05 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

POWER co co THC NO NO NO 
PFRCF.NT 7 z x 

RATEO LB/llC.. HP-HR LB/IX HP-HR l R/ lK HP-HR LBllK HP-HM. LB/ lK HP-~R LS/I K HP-~R 
SHP 

•••••HORSEPOWER-HR. SAS IS NOT CALCULABLE••••• 
0 -o.noo -o. 000 -n.ooo -o.ooo -o.ooo -o.ooo 
0 -o.ooo -o.ooo -o.ooo -O.OOD -o.ooo -o.ooo 
0 -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo 
0 -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo 
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DATU 1111'111 

TEST OAGANllATIONI AIRESEARCH 

ENGINE SUPPL IEAI AIRESURCH 

ENGINE DATA ..... •••••••••••.•••••••eeeeeeeeeeeeaeeeeeeee•eeeeeeeeeeeeee•eeeeeeeeeeeeeeeee••••••eeeeeeeeeeeeeeeeeeeeeeeee 

CAL ID NUMBER: l1 ENGINE TTPE AND MODEL 1 GTCl~'I0-2 

AAHD SHAFT HDASEPDWER• O. 

ENGINE TOTAL TIME• 

TINE SINCE HOT SECTION OVERHAUL: 

TINE SINCE: 

NI CDMPRE SSDR OVERHAUL: 
N2 COMPRESSOR DVERHAUll 
CON8USTOR CAN REPLACEMENT: 
FIRST STAGE NDlZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUEL Hit RATIO: 

o. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1. 928 

HAS 

HRS 

HRS 
HRS 
HAS 
HRS 
HRS 
HRS 

SERIAL NUMBER: 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••*************'********************************************* 
INLET AIR TEMPERATURE, DEGREES F: START IDB.OD FINISH 108.00 

ATMOSPHERIC PRESSURE: STlAT ZB.TD FINISH 28.TO 

INLET AIR HUMIDITY, LBS H2D/L8 AIR: 0.0046 

RELATIVE HUMIDITY: 9.00 PERCENT 

SA~PLE LINF: TEMPEUTUAE, DEGREES C: -D.OO, FLOW RATE, LITERS/MIN: -o.oo 

-o.oo 

NUMBER OF TESTS: 

COMMENTS: 

ND SHP DATA 
PAOAf LOCATIONS 11-20 

HST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR CO~PRESSOR Bl EEO 
HOOE SHAFT AIR SP EEO FUEL AIR FLOW CALC INLEI DI SCHARr.E FLOW 

HP HP RPM FLOW LB/SfC FROM TEMP PRESSURE LB/HIN 
NI NZ LB/HR EMISSIONS oecuEs F PSIA 

II 0 0.D o.o 41300.00 -o.oo 101.00 -0.DD D.oonoo IDT.DO -o.oo o.~ 

21 I o.o 48.10 41100.00 -O.DO I Z T. 00 -o.oo o. 009500 108.00 49.20 ]h.15 

]/ z o.o Bl.69 40BDO.OD -D.DO 157.00 -o.oo 0.011900 109.00 47.SO ol. bit 
4/ ~ o.o \OT.09 40600.00 -o.oo ll'l.00 -o.oo 0.014800 108.00 46.00 8lo. l4 

5/ 4 o.o 70.'18 40500.DD -o.oo l'IR.00 -o.oo 0.011100 IOR.00 29. )0 101. 21 

POWER BHAUST EXHAUST co co THC NO NO Nn ALOEHVOES SMOKE PARI I CUL ATES 
PfRCFNT GAS GAS IWETI 2 IWE11 IWETI 2 x 

RATED IENP PRESSURE PPMV IWETI PPHV PPMV I WE Tl IWETI 
SHP DEGAFES F PSIA PERCENT v PPMV PPMV 

0 602.00 -o.oo )98.50 1.41 21.00 IJ.bO 4.50 u.10 -o.oo -o.~o -o. 00 
0 750.00 -o.oo 457.90 1.90 15. 10 11. 80 5.40 21. 20 -o.oo -o.oo -o.~o 

0 900.00 -o.oo 500.)0 2.39 B.60 Z5.l0 4.10 29.60 -o.oo -o.oo -o.oo 

0 1050.00 -o.oo 449.50 Z.99 I.RO }4.10 Z.6n ]6.70 -o.oo -o.oo -o.oo 

0 1167.00 -o.oo lRl .60 ].45 a.BO l'l.BO l,bO 4).50 -o.no -o.oo -o.oo 

POWER HASS EHi MASS EHi HASS EHi MASS E~I HASS EMI MASS EHi HASS E~I HASS ~~I HASS EHi HASS F~I MASS EHi HASS F•I 
PERCENT co HC NOZ coz NO NOX co HC N02 cn2 NO NO• 

RATED LR/IK lRllK LR/ IK LBllK LR/ IK LB/ IK LR/HR LR/HR LB/HR l•IHR l R/HR LR/~R 

SHP LR FUEL LR FUEL LR FUEL LR FUEL LR FUFL LR FUEL 

0 52.15 2 .oz -o.oo 1020.00 -o.oo l.'10 5.29 0.20 -o.o~ 105.a7 -o.ao O.l'I 

0 41>. 2) a.as -o.oo 1020.00 -o.oa ] .85 5. Bl 0.11 -o.ao ] 91. 54 -o.oo 0.49 

0 40.12 0.19 -o.oo 1010.00 -o.oo ].90 6.10 0.06 -o.oo 472.51 -o.oo O.~I 

~ za. 81 a.OT -o.oo 1a10.oo -o.oo l.88 5.16 0.01 -o.oo 51B.lq -a.no O.b9 

0 21.21 0.02 -o.oo ]010.00 -o.oo 1.91 •• 20 n.oa -o.oo 595.98 -a.on O.l'I 

POWER ca co THC NO NO NO 
PERCENT 2 2 

RAfEO LAI IK HP_,.R LB/IK HP-HR LRllK HP-HR LR/ IK HP-fiR LB/ IK HP-HR LA/IK HP-'1Cl 

5HP 

•••••HORSEPOWER-HR BASIS NOT CALCULARLE••••• 
0 IZ2.aTT 7914.418 2.n1 -0.000 -o.ooo 10. 15~ 
0 TT .105 57R4.'102 0.151 -o.ooo -o.ono 7 .497 
0 4R. lf>I 5011.2]0 0.112 -o.ooo -0.DOO 6. 471 

0 59. I 75 8191.004 o.01a -n .. ooo -o.oao 11.a12 
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OATE• 6/16111 

TESl ORGANIZATION: AIRESEARCH 

ENGINE SUPPLIER! Al'RESURCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••-,••••••••••••••••••••••••••••• 

CAL 10 NUNBER: 78 ENGINE TYPE ANO MODEL: GTC85-90-2 SER Ill NUNBER I P-24376C 

RATED SHAFT HORSEPOWER: 0. 

ENGINE TOTAL TIME• o. HRS 

TIMF. SINCE HOT SECTION OVERHAUL: o. HRS 

TINE SINCE: 

NI CONPRESSOR OVERHAUL: o. HRS 
NZ CONPRESSOR OVERHAUL: o. HRS 
CON8USTOR CAN REPLACENENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL• o. HRS 

FUEL: JP-5 FUEL Hit RAT 10: 1.928 

OPEctATtONAL OATA. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ttttt•t••••••••••••••• 
INLET AIR TENPERATUREo DEGREES F: START 105.00 FINISH 105.00 

ATNOSPHERIC PRESSURE: START 28.70 FINISH 28.70 

INLET AIR HUNIDITY, LBS H201LB AIR: 0.0046 

RELATIVE HUNlnlTY: 9.00 PERCENT 

SANPLE LINE: TENPERlTUREo DEGREES c: -0.0D, FLOW RATE, LITERSININ: -o.oo 

SAMPLE LINE TRANSPORT TINE, SEC: -o.oo 

NUMBER Of TESTS: 

COMMENTS: 

NO SHP DATA 
12 POINT FIXED PROBE 

TEST POWER ENGINE CDRREC TED GAS GEN FIA COMPRESSOR COMPRESSOR BLEfD 
MOOE SHAFT A IR SPEED FUEL AIR FLOW CALC INLET DISCHARGE FLOW 

HP HP RPM FLOW LR I SEC FROM TEMP PRESSURE LBIMIN 
NI NZ LBIHR FHI SSI ONS DEGREES F P51A 

ll 0 o.o o.o 4llOO.OO -o.oo 101.50 -o.oo 0.001200 104.00 51.10 c.o 
21 I o.o 47.60 41100.00 -o.oo 12 7. 00 -o.oo 0.009400 106.00 49.40 35.86 
ll 2 o.o 80.]7 40900.00 -o.oo 155.00 -o.oo 0.011800 105. 00 48.00 62.40 
41 J o.o 104.ll 40700.00 -o.oo 179.00 -o.oo 0.014200 105.00 46.50 8J.6l 
51 4 o.o 114.45 40500.00 -o.oo 198.00 -o.oo 0.016700 105.00 4].60 98. IZ 

POWER EXHAUST EXHAUST co co THC NO NO NO ALDEHYDES SMOKE PARTICULATES 
PFRCENT GAS GAS IWETI 2 IWETI IWETI 2 x 

RATED TE"P PRESSURE pppi11y IWETI PPMV PP,..V IWETI IWFTI 
SHP DEGREES F PSIA PERCENT v PPJllllV PPHV 

0 605. 00 -o.oo JH.00 1.45 J0.00 10.60 6.00 16.60 -o.oo -o.oo -o.oo 
0 742. 00 -o.oo 462.JO 1.89 IA.00 17.60 •• 80 22.50 -o.oo -o.oo -o.oo 
0 Q00.00 -o.oo 488.90 2. JS 12.80 IR.10 10.10 28.20 -o.oo -o.oo -o.oo 
0 lD45.DO -o.on 451.60 2.87 5.60 25.ZO -o.oo 15.00 -o.oo -~.oo -o.oo 
0 1156.00 -o.oo 405.40 3.31 5.60 30.90 8.90 l9.8D -o.oo -o.oo -o.oo 

POWE A HASS ENI H4SS EMI MASS EHi M4SS EHi HASS EH I HASS EH I MASS E•I MASS EMI H4SS EHi MASS F~ I MASS EHi ~4SS E•I 
PERCENT co HC N02 C02 NO NOX co HC N02 till Nil NOX 

RATEll LSllK l 811 K LAI IK LBI IK LBllK LBllK LBIHR LRIHR LBIHR l8IHR l ~IHA LBl~R 

SHP LB FUEL LB FUEL LR FUEL LB FUEL l B FUEL LB FUEL 

0 51.oo 2 .29 -ll.00 JDl0.00 -o.oo 3. 63 5.IR 0.23 -o. 00 307.54 -o.oo o. 37 
0 •6.90 1.05 -o. 00 1020.00 -o.oo J.74 5.% O.IJ -o.oo l 8J. 54 -o.oo 0.4A 
0 39.•1 o.59 -o.oo 1010.00 -o.oo J. 74 6.12 0.09 -o.oo 4bb.'iS -o.oo o. 58 
ry 30.24 0.21 -o.oo 1010.00 -o.oo J.RS 5.41 0.04 -o.oo 538.79 -o.oo 0.69 
0 23.05 0.19 -o.oo 3010.00 -o.oo 3. 72 4. 56 0.04 -o.on 595.99 -o.oo o. 74 

POWER co co THC NO NO NO 
Pf.RC.F.NT 2 2 x 

PATEO LAI IK HP-HR l Al IK HP-H5' LAllK HP-H~ l Bl I K MP-HA LR/IK HP-HR LBl IK MP-Hq 

SHP 

•••••HORSEPOWER-HA BASIS NOT CALCULABLE••••• 
0 125.147 R057.625 2.eot -0.1)00 -o.ooo 9.q9z 
0 76.I 29 5 804. 875 l.11t-. -o.ooo -o.ooo 1.217 
0 51. 885 5164.426 O.J67 -o.ooo -o.ooo 6. b5J 
0 19.874 5207.453 o. 315 -o.ooo -a.coo 6.431 
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D&TEI '116/ll 

TEST ORG&lllllTIDNI llRESElRCH 

ENGINE SUPPLIEAI llRESElRCH 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

CU ID NUNBERI 19 ENGINE TYPE &llD NODELI GTC85-90-2 

RATED SHAFT HORSEPOWER• 

ENGINE TOTAL TIHEI 

Tl llE SINCE HOT SECTION OVERHAUL! 

TIME SINCE• 

NI COl.,RESSOR OVERHAUL: 
NZ C OllPRE SSOR OVERHAUL! 
COll8USTOA CAN REPLACEllENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TUR81NE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUEL HIC RAT 10: t .9Z8 

o. 
O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HAS 
O. HAS 
O. HAS 
O. HAS 

SEA UL NU118ERI P-Hlll>O 

OPERAflONAl DATA *''''''''''''''''''''''''''''''''*''''''''''''''''''''''''''''''''''''''''*'''''''''''''''''''''''''''' 
INLET AIR TEMPERATURE. DEGREES F: START 108.00 FINISH 108.00 

ATMOSPHERIC PRESSURE: START Z8.10 FINISH Z8.70 

INLET AIR HUMIDITY, LBS HZOILB AIR: 0.0046 

RELATIVE HUMIDITY: 9.00 PERCENT 

SAMPLE LINE: TEllPERAfUAE, DEGREES C: -O.OO, FLOW RATE, LITERSllllN: 

SAMPLE LINE TRANSPORT TIME. sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

ND SHP 
12 POINT •DVA8LE PRDBEIAVEAAGE OF LOCATIONS 1-ZOI 

EMISSION RATES NOT CALCULATED BY TEST ORGANIZATION 

TEST POWER ENGINE 
MODE SHAFT AIR SPEED 

HP HP RPM 
NI NZ 

II 0 o.o o.o 41300.00 -o.oo 
21 I o.o 4B.t0 41100.00 -o.oo 
ll 2 o.o Bl .69 40BOO.OO -o.oo 
4/ l o.o 101.09 40600.00 -o.oo 
51 4 o.o 10.9a 40500.00 -o.oo 

POWER EXHAUST EXHAUST CD CD 
PERCENT GAS GAS IWET I z 

RATED TEMP PRESSURE PPHV IWETI 
SHP DEGREES F PSIA PERCENT 

0 602.00 -o.oo 390.00 1.41 
0 750.00 -o.oo 459.50 1.91 
0 900. 00 -o.oo 491 .so 2.39 
0 1050.00 -o.oo 443.10 2.% 
0 1167.00 -o.oo )9). 50 l.4Z 

CORRECTED GAS GEN 
FUEL AIR FLOW 
FLOW LB/SEC 
LS/HR 

101.00 -o.oo 
1z1.oo -o.oo 
151. 00 -o.oo 
119.00 -o.oo 
19B.OO -o.oo 

THC NO 
IWETI I WETI 

PPHV PPMV 
v 

Z4.BO 11.00 
11. 50 15.)0 
6.50 21. )0 
1.zo Z9.10 
0.65 )b.90 

-o.oo 

FIA COMPRESSOR CO~P~ESSDR SLEEO 
CALC INLFT DI SCHARG~ FLOW 
FROM TEHP PK ES SURE LB/MIN 

EMISSIONS DEGREES F PSIA 

o.oonno 101.00 11 •• 10 o.o 
0.009500 IOA.00 411.2n lh.25 
0.011900 109.00 41.50 b). b4 
0.014AOO IOB.00 ltb. 00 86. 34 
0.011100 IOR.00 Z9.l0 1n1 .11 

NO NO ALOEHYnES S•OH PART ltULATF.S 
z x 

IWETI IWFT I .,.v PPMV 

b.10 11.10 -o.o~ -o.oo -o.oo 
B. JO 21.50 -o.oo -o.oo -r..oo 
8.10 29.40 -o.oo -o.oo -o.oo 
b.60 )b.10 -o.oo -o.oo -o.oo 
6.50 43.40 -o.oo -o.on -o.oo 

POWER MASS E•I MASS EMI HASS EM I MASS EMI MASS EHi MASS F.HI MASS E•I MASS EHi MASS fMI •A~S E•I '<ASS EMI ••SS EMI 
PERCENT co Ht ND2 t02 NU NOX en HC ND?. t02 NO NO• 

RATEO lBllK LB/ IK LBllK LBllK LRllK LB/ IK LB/HR L~IHR LB/HR LR/HR lBIHH LB/HR 
SHP LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL LR FUEL 

0 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -n.oo 
0 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.on -o.oo -o.oo -o.oo -o.oo 
0 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.on -o.oo -o.oo -o.oo -o.oo -o.oo 
0 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.nn -ll .. '10 -o.oo -o.oo 
0 -o. 00 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.no -o.oo -a.no -o.oo 

POWER co co THC NO NO NO 
PERCENT 2 ? 

RA TEO LRllK HP-HR LatlK HP-HR. LBI IK HP-HR LB/ IK HP-HP LAI IK HP-HR. LR/ l K ~P-HR 

SHP 

.... •HORSEPOWER-HR BASIS NOT CALCULAJ\LE••••• 
0 -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo -o.oon 
0 -o.ooo -o.ooo -o.ooo -o.ooo -n.ooo -o.noo 
0 -o.ooo -o.ooo -o.ooo -o.ooo -0.000 -o. 000 
0 -o.ooo -o.ooo -o.oon -o.ooo -n.ooo -o.ooo 
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DATE• 5/ 5171 

TEST ORGANIZATION• AIRESEARCH 

ENGINE SUPPLIER: AIRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••••• 

CAL ID NUMBER: 58 ENGINE TYPE AND MODEL! GTC85-90-2 

RATED SHAFT HORSEPOWER: 

ENGINE TOTAL TIME• 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL• 
NZ COMPRESSOR OVERHAUL• 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JP-4 FUEL Hit RATIO: 1.990 

o. 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 

P-H504 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 79.00 FINISH 19.00 

ATMOSPHERIC PRESSURE: START 28.54 FINISH o.o 

INLET AIR HUMIDITY, LBS H20/l8 AIR: o.oo•z 

RELATIVE HUMIDITY• 23.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 

CONMENTS: 

TEST POWER ENGINE CORRECTED GAS GEN FIA COMPRESSOR COMPRESSOR BL EEO 
MODE SHAFT AIR SPEED FUEL A IR FLOW CALC INLET 01 SCHARGE FLOW 

HP HP RPM FLOW LB/SEC FROM TEMP PRESSURE LB/MIN 
NI NZ LB/HR EMISSIONS DEGREES F PSIA 

I/ 0 o.o o.o 40850.00 -o.oo -o.oo -o.oo 0.006500 11.00 5),50 o.o 
21 I o.o 42.)1 40160.00 -o.oo -o.oo -o.oo o. 008800 76.00 52.50 ll. 16 
JI 2 o.o 82.57 40660.00 -o.oo -o.oo -o.oo 0.010900 ,1.00 51.ZO 62.87 .. , ) o.o 107.91 40580.00 -o.oo -o.oo -o.oo 0.013400 82.00 50.00 Bl.'15 
5/ " o.o 121.)1 40450.00 -o.oo -o.oo -o.oo o. 017000 11.00 49.10 101.)4 

POWER EXHAUST EXHAUST co co THC NO NO NO ALDEHVDES SMOKE PARTICULATES 
PERCENT GAS GAS I WET I 2 IWET I IWETI z x 

RATED TEMP PRESSURE PPMV I WETI PPMV PPMV IWETI IWETI 
SHP DEGREES F PSIA PERCENT V PPMV PPMV 

0 505. 00 -o.oo HI.SO 1. 10 58. 00 3.10 12.90 16.10 -D.DO -o.oo -o.oo 
0 615.00 -o.oo 42'1.'10 I. 75 46.80 6.20 1'.30 20.60 -o.oo -o.oo -o.oo 
0 825. 00 -o.oo 501.'10 z.11 16.90 12.10 15.30 21.90 -o.oo -o.oo -o.oo 
0 915.00 -o.oo 498.00 2.68 24.50 20.10 11.10 14.40 -o.oo -o.oo -o.oo 
0 1125.00 -o.oo 419.50 3.41 6.10 l0.60 12.60 H.20 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS EHi MASS EHi MASS EMI MASS EMI MASS EMI MASS E~I MASS EM I MASS EM I MASS EMI MASS EMI MASS EMI 
PERCENT co HC N02 C02 NO NOX co HC N02 C02 NO NO~ 

RATED LB/I• LB/ IK LB/IK LB/U LB/ IK LB/ IK LB/HR LR/HR LB/HR L81HR LB/HR LB/ HR 
SHP LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 ~0.12 4.86 -o.oo 3010.00 -o.oo 3. 87 -o.oo -o.oo -o. 00 -o.oo -o.oo -o.oo 
0 41>. 89 2.92 -o.oo 1000.00 -o.oo 1.6q -o.oo -o.oo -o.oo -o.oo -o. 00 -o.oo 
0 41.99 1. 85 -o.oo 2990.00 -o.oo •• 02 -a.on -o.oo -o.oo -a.on -o.oo -o.oo 
0 35. 3'1 0.99 -o.oo 2990.00 -o.oo •• 02 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
0 23. 42 0.20 -o.oo 2990.00 -o.oo 1.96 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

POWER co co THC NO NII NO 
Pf.RC ENT 2 2 ~ 

R ATEO LB/IK HP-HR LB/IK HP-HR LB/IK HP-HR LB/IK HP-HR LR/ IK HP-HR LR/IK HP-HR 
SHP 

•••••HORSF.PONEA-HR BASIS NOi CALCULABLE••••• 
0 -o.ooo -o.ooo -o. 000 -o.ooo -o.nno -o.ooo 
0 -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo 
0 -o.ooo -0.000 -o.ooo -o.ooo -o.ooo -o.ooo 
0 -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo -o.ooo 

I II-54 



IV-2 TO IV-299 

TABLE Ill 

TURBINE/TURBOPROP ENGINES 

(UNWEIGHTED PROCESSING) 

CONTENTS: 

INDIVIDUAL ENGINE RUNS - COMPLETEL V PROCESSED 

IV-300 TO IV-312 MODEL SUMMARIES 

IV-313 TO IV-361 INDIVIDUAL ENGINE RUNS - MASS EMISSION 
CONVERSIONS ONL V 

IV-362 INDIVIDUAL RUN - INPUT DATA REPRODUCED ONL V 

IV-1 



DATU ' 6111/ll 

TEST DIGANIUTIONI S w l I KELLY 

fNCINF. SUP,LIFRa USAF, KELLY AFB 

ENGINE oaTA ........................................................................................................... . 

CAL. ID NUMBER: fNCINf Tf'f AND MODEL I " ... A 19 IUUL NUlllUI 

RATED HOASEPOWfRt 

ENCINf TOT Al I l•E1 

Tl ME SINCE ~nl SFC TION OVEAHAIJlt o. HRS 

TIME SINCE! 

NI CUMPRFSSllR OVERHAUL 1 o. HRS 
NZ C OMPRF SSOR OVERHAUL I -o. HIS 
co•eusroq CAN Rf.PLA(E•ENTI o. HIS 
FIRST STACF. NOZZLE Gurne VANE 0Vf.R'1AULI o. HRS 
NI TURRINE nvF.RHAULI o. HRS 
NZ IURRINE OVFRHAULI -o. HIS 

fUfl I JP-~ FUEL H/C RU rn: 1.995 

OPFAATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLFT AIR TfYPFAATllRE, OFGRfES F: START Bo.oo FINISH so.on 

UMOSPHEOIC PREHUR[I STUT FINISH 

INLET AIR HU•IOllY, LBS HZO/LB AIR: o.oz1~ 

RELATIVE HUMIOllY: 61.00 PERCENT 

SAMPLE LINE: TE•PE••ruAE, OECAFFS (I 150.00, FLOW RUE, Liff.AS/MIN• 

SAMPLE LINF T •ANSPORT I I ME, SEC: 0.50 

NUMqfA OF IEST5: 

COMMFNIS: 

FIA CALCUl A fl ON BA~Fn ON EXHAUSI COMPOSITION FOR LAS! RUN 

FLAPSEO TEST POWF R ENGINE HEASUREO GAS Gf N CALC COMPRf SSDR ENGINf TURBINE 
Tl•F •me fH"UST,lB~ PE•CHH SPFFO FUEL Al A FLOW FH DI SC HAR CE PRESSUU INLET 

OR QATFn APH FLOW LB/SEC TEMP RATIO TE•P 
SHP T.O. NI ~1 LB/HA OFGRHS F F PA QH.RFES 

o.o II 0 ZH5.00 bl 13800.0C -n.oo 1~65.00 10.80 0.011200 -o.oo -o.oo 1505.00 
5. 30 71 I \l07, no 8~ 11son.oo -o.oa IBI0.00 JO.BO 0.016100 -o.oo -o.oo 1110.00 

11.00 J/ 2 l~H.00 •• 1]800. oc -o.oo 1••5.00 10.BO 0.017500 -o.oo -o,M 17BO.OO 
16.lO ., l k05.00 21 I HOO. 00 -o.oo •10.00 1B.1n o.on98oo -o.oo -o.oo 1168.00 
1•.10 v • }h B•. 00 ·~ 14200,00 -o.oo IQB0.00 ll.60 0,016800 -o.oo -o.oo IQ00.00 
11.10 ., ' •65.00 Zl 1!100.00 -o.oo qo5,oo 78.10 o. OOB8no -o.oo -o.oo 1110.'oo 
l•.oo 8/ • n1.oo ' 1)00,00 -o.oo 11~.oo 29,ZO 0.006800 -o.on -o.oo 1046.00 
76.10 11 A 119.00 3 QQA0,00 -o.oo 555.00 15,00 O,OIOlOO -o.oo -o.oo 1128.00 

POWF.R F. Jl:HAUH F XHAUS 1 en co THC NO Nfl NII ALOEHYll~S S•O•E PAAT ICULATFS 
DERCENT CAS GAS I WET I , IWFTI ( W[ TI 2 • 

R. ATFn f[f"IP PRES SURF. PP"'V I WEI I PPHV PPHV I ~El I I WET I 
r.o. l')FCR F F'i ,_ PS IA PEMCE~T v PPHV PPMV 

61 -n. nn -a.on .78. !)I') l .11 o.o -o.oo -o.oo hB.00 -o.oo -o.oo -o.oo 

·~ -o. 00 -o.oo 2b.1}0 3. OB o.o -o.oo -o.oo %.00 -o.oo -o.oo -o.oo 

•• -r..on -o.on 2'.00 J.7B o.o -o.oo -o.oo 102.00 -o.oo -o.oo -o.oo 
1l -o. 00 -o.oo 11.00 l.bb o.n -o.oo -o.oo 12.00 -n.oo -o.oo -a.oo 
q9 -o .no -n.'lo zi.oo J. 54 o.o -o.oo -o.oo 102.on -o.oo -o.oo -n.oo 
11 -o.no -o.on 10,00 1 ••• 5.00 -o.on -o.oo 12.00 -o.oo -o.oo -o.oo 

-o. no -o.oo 27.00 1.11 2.011 -o.no -o.oo )~.oo -o.oo -o.oo -o. 00 
-o.oo -o.oo 171.JO z.01 275,00 -o.oo -o.on 25.00 -11.00 -o.oo -o.oo 

POWFP ~4SS E•I ~•SS £HI HASS £•1 HASS [HI •ASS EHi MASS £HI MASS [Ml _.SS EM I HASS EHi MASS [Ml MASS FHI MASS fHI 
PERCf.Nl en HC •OZ CO/ Nil ~ox en HC N02 (02 NO NOX 

Q AT En '-"'I• l R/ lK l I\/ lll LR/ I K LB/I< LB/I< LR/HR LR/HR L 8/1111 LB/HR L 8/HA LB/HA 

T .'1. LA FIJ£L LA JUEi LA FUEL L~ FUFL LB FUEL L9 FUEL 

hi 2. lh o.o -n.oo JIH.17 -o.oo 9.40 '.45 o.n -o.nn OQJ.07 -o.oo 1).18 
e• l .bij o.n -o.oo llH,22 -o.oo 1n.n J, 05 o.o -n.oo 5676.5<> -o.oo lB.~O 

•• 1. 46 o.o -a.on 31Jb.58 -o.oo 10.70 1.a• o.o -o.nn M00,6" -o.oo IQ.SJ 
ll 3. 2• n.o -o.oo 1133,71 -n.oo 6, 32 2 .05 o.o -o.oo 2851.13 -o.oo 5.75 
•e 1.10 o.o -o.oo 31Jl>,Al -o.no 9.45 1.s1 o.o -o.oo 6ZI0.93 -o.on 18.11 
Zl '. tJ'i 0.15 -o.oo llJl.1• -o.oo b. J9 3, JO 0.32 -0,1)0 ZAH.63 -o.oo 5.7A 

'• .oe o.i 1 -J.00 1111 .Qq -o.on 5.Q5 7 .•2 o.1z -o. Oil 22JQ. H -o.oo 4.2• 

7 '· 54 I 2.15 -o. 00 1065.42 -o.oo ) ,B7 14. I A 6.74 -o.oo 1101.11 -o.on Z.15 

POWf.A rn r.o THC NO •o "" PfRCfNT 2 2 • 
RATFO lP. f lK HP-Hf.I LB/ lK. HP-t-11( L 8/1 K HP-HM. LA/IK HP-1.'fA: Lq/IK HP-HR LB/IK HP-HA 

T.O. 

bl I. 4 A5 1075.4Ql o.o -o.ooo -o.noo s.ns 
85 O.H2 1172.81 ff o.o -o.ooo -o.noo ~.111 

•• rJ.JJOO 1111.01q o.o -o .ooo -o .~oo ~.582 

13 J. 411 129<>.Bn• o.o -o.ooo -o.ooo 6.6'4 

•• n. -,q1 16d5.•1• o.o -o.no~ -o.ooo 5.078 
23 3.Bl5 1217.030 o. )64 -o.oo~ -o.ooo 6.685 

1 1n,,24 •oq•.·iB1 0.4't6 -0.00.1 -o.ooo 15. 16• 
] 11q.i2J l4Z06. 7 I I ~b.b4.\ -o.ooo -o.ooo IB.050 
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.......... ·~--··."":".,.•'' 

CAL ID NUMBEA1 ENGINE TYPE ANO MODEL• T56-A71 SERIAL NUMIERI AE-101141 

TEST ORGAN I UTI ON I W A I KELLY 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LI CD I 
POWER HP UTE RUE WT FAClOR llODE llASS MASS lK LB FUEL HP-HR HP-HR 

LR/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE O.OJO 112.6 20.'106 575. 503 1.000 1'1.00 6.620 182.24 36.326 35.67 0.18558 
TAKEOFF 1.000 3155.0 2.500 2012.360 1.000 0.50 0.021 16.94 t .230 Jl.2'1 o.00067 
CLIMROUT 0.900 3319.5 2.814 U'lt.81'1 1. 000 2.50 0.111 78.83 1.u1 140.81 0.00083 
APPROACH 0.100 1126.5 J.45B 1011.001 1.000 4.50 0.25'1 80.ll J.229 84.49 0.00307 
TUI-IDLE 0.010 112.6 20.'106 575.503 1.000 1.00 2.0'I 67.14 36.326 ll.U 0.18558 

TOTAL FOR CYCLE• '1,456 42 5. 4 7 305.41 
LBS POLLUTANT/IK LB FUEL/CYCLE• 22.226 
LBS POLLUTANTJlK HP-HA/CYCLEI J0.964 
LBS POLLUTANTJIOOOK HP AT T.0.1 0.555 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN Ht FUEL LB Ht J ENERGY LB Ht I 
POWER HP RATE RATE WT FACTOR llOOE llASS MASS IK LB FUEL HP-HR HP-HR 

LB/HA LB/HR MIN, LBS. LBS. 

TUI-IDLE 0.010 112.6 8.481 515.503 1.000 1'1.00 2.688 182.24 14.147 35.67 0.015)4 
TAKEOFF 1.000 3155.0 0.059 2032.160 1.000 0.50 o.ooo 16.94 0.02'1 Jl .2'1 0.00002 
CLIMBOUT 0.'100 ))7'1.5 0,065 1891.8)9 1.000 2.50 O.OOJ 78.BJ 0.03' 140.81 0.00002 
APPROACH 0.100 1126. 5 0.011 1011. 003 1.000 4.50 0.006 80.n a.on 84.49 0.00001 
TAXI-IDLE 0.010 112.6 B.481 515.503 1.000 1.00 0.'1'10 67.14 14.747 ll.14 0.015)4 

TOTAL FOR CYCLEI 3.687 425.U )05.41 
LBS POLLUTANTllK LB FUEL/CYCLE I 8.665 
LBS POLLUTANT/ IK HP-HR/CYCLE I 12.012 
LBS POLLUTANT/IOOOK HP AT T,0.1 a.no 

MOOE FRACTIONAL POWER EMISSION PUEL USAGE TlllE IN NOi FUEL LB NOi/ fNEIGY L8 NOi/ 
POWER HP UTE RATE llT FACTOR llOOE llASS NASS 11 LI FUEL HP-HR HP-HI 

LI/HR L9/HR lllN. LIS. LIS. 

TAXI-IDLE 0.010 112.6 2.084 575.50J 1.000 19.00 o.uo IU.24 J.6l0 n.67 0.01 no 
UKF.OFF 1.000 l 155.0 18.149 ZOU.HO 1.000 0.50 0.151 16.94 8.9JO Jl.29 0.00483 
CLIMBOUT o.<ioo JJ7'.5 l'l.7&6 18'1.81'1 1.000 Z.50 O,H4 n.n 10.448 140.81 0,0058' 
APPROACH a.JOO 1116.' 1.zn 1011.001 1.000 4.50 0,546 80.)J 1 .. 100 14.4. 0.00647 
TUI-IDLE O.OJO 112.6 z.oa. U5.50J l.ooo 1.00 0.20 U.14 J.620 U.14 0.01850 

TOTAL FDR CYCLEI 2.424 05,U 305.41 
LU POLLUTANT/ IK LI FUEL/CYCU1 5.697 
LIS POLLUTANTllK HP-HI/CYCLE• 7.9)1 
LIS POLLUTANT/10001 HP AT T.0.1 40.218 
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DUEi . 6/18/11 .. ------··---~-
TEST OAGANllATIG'l: S WA I KELLY 

ENGINE SUPPLIER: USAF, KELLY AFB 

ENGINE DATA •••••••••••••••••••••••••******************************************************~***********************••••• 
f.NGINE TYPE ANO HODELi 

RATED HORSEPOWER: 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

Tl~E SINCFI 

NI COMPRESSOR UVERHAUL: 
NZ COHPMESSOM OVERHAUL: 
COHBUSToq CAN REPLACE~ENT: 
FIRST STAGE NOlZLE GUIDE VANE OVERHAUL! 
NI TURAINE OVF.AHAUL: 
NZ IURBl~E OVERHAUL: 

FUEL: JP·4 FUEL H/C MAT IOI 

T56·A1A 

3155. 

4865. HRS 

o. HRS 

o. HRS 
-o. HAS 

o. HAS 
o. HAS 
o. HAS 

-o. HAS 

1.qq5 

OPFAATIONAL DATA '**************************************************** 

INLET AIR TE•PEMATURE. OFr.REES F: STAAi q0.00 FINISH BB.DO 

ATMOSPHERIC PRESSURE: START 2q.27 FINISH 

INLFT AID HU•IDllY, LBS H20/LB AIR: 0.0186 

RELAllYF. HUHIOITV: 52.00 PERCENT 

SEA IAL NU~BEA I 

SA•PLF Ll~E: TE•PERATURE, OEGMFFS C: 150.00, FLOW RATE, LITERS/HIN: 42.50 

SA•PLE LINF. T<ANSPOMT Tl~E, S F.C: 0.50 

NUMRF:A OF TESTS: 

C OHHFlll S: 

F/A CALCUl.ATION BASFO ON F.XHAUST COMPOSITION FOR LAST RUN 

ELAPSED TFS I PnwfA ENG INF HE A SURED GAS GEN CALC 
Tl•E HOnE fH~UST ,LBS PF.RC ENI SPFEO FUFL AIR FLOW FIA 

OR 'UTFn MPH FLUW LR/SEC 
SHP T.o. NI N2 LB/HR 

o.o I/ 0 n q1.oo 58 ll780.00 -o.oo 1410.00 10.10 0.011200 
4.00 u I lrl0.00 81 13BOO. 00 -o.oo 1755.00 10.10 o.Ol6ZOO 
q.oo j/ 2 1421.00 q1 llR00.00 -o.oo IB85.00 10.10 0.011400 

15.00 41 l 821.00 21 13280.0C -o.oo 875.00 2B.OO o. 008100 
17.00 5/ 3H08. 00 ICI 14200.00 -o.oo 2055.00 11. 80 0.018000 
18.00 " P21.00 21 llZR0.00 -o.oo PRO.DO 28.00 0.008700 
zo.oo RI 2qq.ao 1 13440. QC -o.oo 705.oo Z8.50 o. oo6qoo 
22.10 11 11q.oo l qq10.oo -o.oo 565.00 15.40 0.010200 

POWE P F ll:HAUSJ F XHAUST en en THC NII NU NO 
PERCENT GA!. GAS IWFTI I WEI! I WFT I 2 x 

RATFn TEMP P•FS~lJRF PP•v IWFTI PPMV PPMV I •FI I I Wf TI 
T.o. ner.RrFS F Pli I A PF Rr.ENT v PPMV PPMV 

58 -o. 00 -o.oo 40.00 2.•2 o.o -o.oo -o.oo 73.00 
81 -o.no -o.oo 3q.oo J.07 1.00 -o.oo -o.oo I OJ.DO 
qi -n.oo -o.oo 3Q.OO ].25 1.00 -0.00 -o.oo n.oo 
ll -o.no -o.oo 4<;.00 1.•0 2. Oil -o.oo -o. 00 H.00 

101 -o.oo -o.oo l•.OO J. 4A n.o -o.oo -o.oo 111.M 
21 -o.oo -o.oo 45.00 1. 1>2 2.00 -0.00 -o.oo 33.00 

1 -n. on -o.oo 45.00 1.10 l.00 -o.or -o.oo 24.00 
-o. '10 -o.oo 287.00 2.05 22A.00 -o. or. -o.oo 26.00 

AE-104886 

COMPRESSOR FNG I NE TUR~INE 

0 ISCHARGE PRESSURE INLET 
TEMP RATIO TEMP 

DEGREES F EPA DEGRFES F 

-o.oo -o.oo 1506.00 
-o.oo -o.oo 1110.00 
-o.oo -o.oo 17BO.OO 
-o.oo -o.oo 1178.00 
-o.oo -o.oo 1q10.oo 
-o.oo -o.oo ll8Z.OO 
-o.oo -o.oo 106Z.OO 
-o.oo -o.oo 11"6.00 

AL OE HYDE S SHO~E PAR llCULA lfS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -1).00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

PnwF..R MASS EM I i"1AS S FHI ••SS EHi ."4SS F• I MASS h"'ll •ASS F~I MA SS [Iii! I ~ASS EMI HASS tMI HASS EHi HASS EMI •ASS F•I 
PFRCENT en HC ~n2 (02 NO NOX cri HC N02 cn2 NO NOX 

P ATEO LI'/ lK LB/ I K LB/ IK LP./ I II' L~/ I K LB/IK LEl/HP LB/HR l ~/HR LB/HR LR/HR LR/HR 
1.0. LR FUEi LB FllEL LR FUEL L• FUFL LR Fll~L L8 FUFL 

,d J. rn o." -o.oo 11 H.6q -o.oo 9.HH 4. 71 o.o -o.oo 4481-18 -o.oo I•. l l 
RI 2. 5J 0.04 -o.oo 3114.19 -o.on I o.qq 4.4~ 0.01 -o.oo 5501.55 -o.oo 1q. 30 
q1 7.1" 0.04 -o.oo JllS.01 -o.on 3. 3l 4. ~I 0.07 -o.ori 5qoq.so -o.oo b.21 
21 5 •!'JO f'.14 -o.oo 312,.b8 -a.on b.7'; 4t.QO 0.1? -o.oo 2738.41 -o.oo 5.qo 

101 7. IR o.o -o.oo llJS.45 -o.oo 10.46 4.4~ o.n -a.no 6441.1' -o.oo ., t .4Q 

21 •.SJ o. 14 -o.oo ll2G. N -n.oo 6."6 4.87 0.17 -o.oo 2 754. 2 2 -o.oo 5.87 
b. 8CJ O.ld -o.oo 3127.57 -o.oo b.04 4. Rb 0.12 -o. 00 2204.q4 -o.no 4-26 

21. l• 12. 41 -o.oo 3061.q5 -o.oo 4.06 15.41 1.0 I -o.oo 1730.00 -o.oo 2.zq 

POWER en co THC Nil NU NO 
PEMCFNT 2 7 • 

R 4 TEO l RI lk 1-4P-HR LB/ IK HP-H~ L 8/IK HP-HQ LD/IK HP-HK LR/IK llP-HR LR/IK HP-HA, 

1.0. 

58 2.150 2043 .400 o.o -o. 000 -o.ooo 6.44t4 
81 1.449 17Q2.0lS 0.021 -o.ooo -o.ooo 6.28S 
q1 I. 311 1117.418 o.01q -o.ooo -o.ooo I.RH 
21 ~.q11 )335.530 o. 157 -o.ooo -o.ooo r.1q2 

IOI I. 11h .,.,Q2.05~ n.o -o. 000 -o.ooo 5. 642 
21 5.Hl )J';4. J('JQ o. 151 -o.ooo -o.ooo 7.144 

7 lh.241'J 7314.lh7 t).414 -o.ooo -o.ooo 14.?JZ 
] llq.5]6 14i;·, 7. 840 58.q\7 -0.or.,1 -o.ooo 1q.zr5 

-----,-·~ 

IV-4 



CAL ID NUKBER: ENGINE TYPE AND MODEL• T56-A7B SERIAL NUllBERI AE-10086 

TEST ORGAN I lATltJU If A I KELLY 

KOOE FRACTIONAL PDllER EKl SSION FUEL USAGE TIKE IN CD FUEL LB CO I ENERGY LB CO I 
POllEA HP RUE RATE llT FACTOR llODE KASS KASS lK LB FUEL HP-HA HP-HA 

LB/HR LB/HR KIN. LBS. LBS. 

TAXI-IDLE 0.010 112.6 15.642 555.406 1.000 19.00 4.95] 175.8B 28.164 35.67 O. IJB86 
TAKEOFF 1.000 3755.0 4.254 2038.633 1.000 0.50 0.035 16.99 2.087 31.29 0.00113 
CL IH80UT 0.900 3379.5 4. 416 IB91.5BI 1.000 2.50 0.184 78.82 2.335 140.81 0.00131 
APPROACH 0.300 1126.5 5.229 1053.412 1.000 4.50 o. 392 79.01 4.964 84.49 0.00464 
TAX I- IDLE 0.030 112.6 15.642 555.406 1.000 1.00 1. B25 64.80 28.164 IJ.14 0.13BB6 

TOTAL FOR CYCLE: 7.390 415.49 305.41 
LBS POLLUTANT/IK LB FUEL/CYCLEI 17. 787 
LBS POLLUUNT/IK HP-HA/CYCLE• 24.197 
LBS PDLLUTANT/IOOOK HP AT T.0.1 0.944 

HODE FA At Tl ONAL POllER EHISSIDN FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POllEA HP RATE RATE llT FACTOR KODE KASS llASS IK LB FUEL HP-HA HP-HA. 

LB/HA LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.030 112. 6 7. 971 555.406 1.000 19.00 2.524 I 75.8B 14. 353 35.67 0.07076 
TAKEOFF 1.000 3755.0 0.065 2038.633 1.000 0.50 0.001 16.99 0.012 31.29 0.00002 
CLl1180UT 0.900 3379. 5 0.087 1n1.581 1.000 2.50 0.004 78.82 o.046 140.81 0.00003 
APPROACH 0.300 1126.5 0.135 1053.412 1.000 4.50 0.010 79.01 0.12B 84.49 0.00012 
TAXI-IDLE 0.030 112.6 7.971 555.406 1.000 1.00 0.930 64.BO 14.353 13, 14 0.07076 

TOTAL FOR CYCLE: 3.469 415.49 305.41 
LBS POLLUTANT/ IK LB FUEL/CYCLE: B.34B 
LBS POLLUTANT/IK HP-HA/CYCLES 11.357 
LBS POLLUTANT/lOOOK HP AT T,0.1 0.144 

HOOE FA ACT IONAL POllEA EMISSION FUEL USAGE TIKE IN NOi FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE llT FACTOR MODE MASS MASS IK LS FUEL HP-HR HP-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TAXI-IDLE 0,030 112.6 2.239 555.406 1.000 19.00 0, 709 175.SB 4.031 35.61 0.01987 
TAKEOFF 1.000 3755.0 21. 551 2038.6)3 1.000 o.5o 0.180 16.99 10.571 31.29 0.00514 
CLIHBOUT 0.900 3379. 5 20.763 1891. 581 1.000 z. 50 o. 865 78.82 10.976 140.81 0.00614 
APPROACH 0.300 1126. 5 7,660 1053.412 1.000 4.50 o.514 19.01 1.212 84.4'1 0.00680 
TAX I-IDLE 0.030 112.6 2.239 555.406 1.000 1.00 0.261 64.80 4.031 IJ.14 0.01987 

TOTAL FOR CYCLE: 2.589 415.4'1 305.41 
LBS POLLUTANT/ IK L8 FUEL/CYCLE: 6,232 
LBS POLLUTANT/ IK HP-HA/CYCLE: 8.478 
LBS POLLUTANT/IOOOK HP AT T.O.: 4 7, 821 

IV-5 



DATE• · 6118111 

TEST ORGANIZATION: SW A I KELLY 

ENGINE SUPPLIER• USAF, KELLY AFB 

f~GINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••• .. •• 

tAL 1n NUMBER: 4 ENGINE TYPE AND MODEL! T'b-ATB 

RU ED HORSE POWE A I 

ENGINE TOTAL T IHE: 

TIME SINCE HUT SFCTION OVERHAUL: 

TIME SINtf: 

NI COHPRF.SSDA OVERHAULS 
NZ COMPRE SSOA OVERHAUL i 
COMBUSTOR tAN AEPLAtEMENTI 
FIRST STAGF NOZZLE GUIDE VANF OVERHAUL: 
NI TUABINF OVERHAUL: 
NZ TURBINF OVERHAUL! 

FUEL I JP-4 FUEL Hit RAT 10: 

O. HRS 

O. HRS 
-0. HRS 

O. HRS 
O. HRS 
O. HAS 

-O. HRS 

OPERATIONAL OAT4 ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATUAF., DEGREES F: START BZ.00 flNISH 81.00 

ATMOSPHERIC PAESSURF: START FINISH 

INLET AIR HUMIOITY, LBS H2D/LB AIRI 0.0187 

RELATIVE HUMIDITY: -0.00 PERCENT 

SEA Ill NU119EA I 

SAMPLE LINE: TEHPERATURf, DFGRFES t: 150.00, FLOW RATF., LITERS/MINI •Z.50 

SAMPLE LINE TRANSPOH Tl"![~ SEC: 0.50 

NUHBFA OF TEST~: 

COMMENTS: 

FIA CALCULATION BASEO ON EXHAUST COMPOSITION FOR LAST RUN 

ELAPSED TEST POWER ENGINE HEASURFD GAS GEN CALC 
Tl MF MnnE THRUSloLBS PERCENT SPEEn FUEL A IA FLOW FIA 

OR RATED APH FLOW LB/SFC 
SHP T .D. NI NZ LB/HR 

D.n l I 0 Z2l4.00 59 11800.00 -o.oo lH0.00 .10. BO 0.011000 
10.50 21 l lOQ2. 00 Al 11900.0D -o.oo l 170.DO l0.80 O.OlbODO 
lb.15 11 l 13qq.oo qo 11800. 00 -o.oo 1q10.oo lO.BO D.011200 
24.20 41 l Bll.00 ZI IH00.00 -o.on Bqo.oo 28.10 o.ooe•oo 
lb.05 51 1'18.00 qb 14240.00 -o.oo zooo.oo lZ. bO 0.011000 
2b.15 41 821. 00 21 11210. 00 -o.oo aq~.oo za.10 O.OOB700 
21. 50 q/ 4 ,~ •• 00 b 11450.00 -o.oo 705.00 2A, 10 O.OOTDOO 
10.50 11 a a1. on 2 9940. 00 -o.oo 555.00 14.90 0.010100 

POWER FXHAUST FXHAUST co co THC NO NO NO 
PERCENT Gfi.S GAS I WET I z IWFTI IWF.TI ' ~ 

RA •En TF "1P PRFSSIJRE PP"V IWETI PPHY PPMV I WET I t WF Tl 
T.n. ner.AFF.S F PSIA PERCENT v PPMV PPlfil1V 

58 -n. oo -o.oo 12.00 2.ze o.o bl .oo 5.00 bb.00 
82 -o.oo -o.oo 20.no 2.98 o.o 89,00 1.00 90.00 
90 -o.oo -o.oo 2~.00 J.21 o.o 98,00 l,00 101.00 
21 -o. no -o.on 12.00 I.bl o.o o.o o.o ll .00 
9b -n.oo -o.oo 26.00 l.60 o.o 95.no a.o o.o 
Z I -o.no -o.oo n.on l .67 o.o Z5.00 5.00 10.00 

b -n. oo -o.oo 34.00 1.ll o.o IA.OD 4.00 22.00 
-o.no -o.no 300.no 2.oe 34R. 00 10.00 o.o o.o 

Af-101154 

COMPRESSOR ENG INF TURBINE 
OISCHAAGE PRESSURE INLET 

TEMP RATIO TFHP 
DEGREES F EPA DEGREES 

-o.oo -o.oo 1510.00 
-n.oo -o.oo 1110.00 
-o.oo -o.oo 1780.00 
-o.oo -o.oo 1180.00 
-o.oo -o.oo 1eqo.0D 
-o.oo -o.oo 1100.on 
-o.oo -o.oo 1052.00 
-o.oo -o.oo 1155.00 

ALOEHYOES S."OKE PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.ou -o.oo -o.oo 

PUWER MA~~ F• 1 •ASS FHI .•ASS E• 1 MASS ~Ml •ASS tMI MASS EMI MASS ••I •ASS fMI HASS EHi MASS F"I HASS EMI HASS fMI 
PERCENT en HC "02 cn2 NO NOX co HC N02 C02 NO NOX 

A AT ED L~/ IK L 0/ I K LAI IK LB/lK LRllK LRllK LR/HR L81HP L0/HR LB/HR LB/HR LR/HA 
T .O. LR FllEL LR FUF.L LB FUH LB FUFL LR FUEL LA FUEL 

58 2,80 o.o n.n l 114. 47 A, 11 q·"q •.OJ o.o 1.01 451).64 12.62 ll.66 
AZ I. RA o.o 0.11 Jl )5. 0 2 Q.7Q q.qo l. )2 o.o o.1q 5550.~B 11.H 11.Sl 
qo I. 5' o.o 0.11 1111,.1,3 10.01 10.12 2.97 o.o o.sq 5q9a.•e 19.12 19.TO 
21 J. 07 o.o n.o Jill.RT n. o 6.08 1.40 o.o n.o nee.25 o.o 5.41 
9b I. 44 o.n n.o ] l )6 ,bl A .6'i n.o z.ed o.o o.o 6211.21 17.H o.o 
11 3. r'f4 o.o O.QH lll2.<·R 4t.QO 5.88 1. 51 o.o O.R~ 2BOJ. 15 4. ]Q s. 21 

6 5.09 o.o o.qA Jll0.U7 4. 4·1 5.41 J.59 o.o O.h9 2207.2b 1.12 l. ez 
77,94 I ff, 56 o.o 1044,04 l. 53 o.o 1•.5 l 10.JO o.o lbR0.44 0.85 o.o 

POWFR en cu THC Nil NO NO 
PO AC ENT 7 2 

'-UEO LOil• HP-HR l H/ I K tlP-Hq_ L All• HP-HA LRllK HP-HR LB/ IK HP-HA L!J/ I K HP-HR 

T .o. 

5R 1." 21 2038.bBO o.o 5.70Z o. 467 6 .169 
q1 1. 074 1795.143 n.o 5. 605 0.061 5.668 
90 o. !i74 I IH.451 o.o 5.6Z~ 0.171 5,1q1 
2 l 4, I 17 JlB7.915 o.o o.o n.n b.574 
9b o. 7q7 llll.~Aq o.o 4.TRJ o.o o.o 
21 4. }Q'i 1415.041 o. 0 5.34~ 1.o•q 6.411 

b 14.0lH B•22.llT o.o I 2. 190 z. 711 14.910 
2 178.756 19418.879 ll8.4Zb 9. 760 o.o o.o 

IV-6 



CAL I 0 NUMBER: ENGINE TYPE ANO MODEL 1 T51>-A7B SERIAL NUMBER• AE-101854 

TEST ORGANIZATION: W R I KELLY 

MOOF FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CD I 
POWER HP RATE RATE WT FACTOR MOOE MASS IUSS IK LB FUEL HP-HR. HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE O.OJO 112.6 12.'131 516.902 1.000 19.00 4.095 182.69 22.414 35.61 0.11419 
TAKEOFF 1.000 3155 .o 2.101 20B3.36B 1.000 0.50 0.023 11.36 1.296 31.29 o. 00012 
CLIMROUT 0.900 3319. 5 3.141 1924.923 1.000 2.50 0.131 B0.21 1.632 140.Bl 0.00093 
APPROACH o. 300 1126.5 3.103 1031.951 1.000 4.50 0.21B 11.40 3.5BB B4.49 0.00329 
TAX 1- IOLF. 0.030 112.6 ·12.931 516.902 1.000 1.00 1.509 61.31 22.414 13.14 0.11419 

TOTAL FOR CYCLE: 6.034 424. 95 305.41 
LBS POLLUTANTllK LB FUEL/CYCLE: 14. 200 
LBS POLLUTANT/IK HP-HR/CYCLE: 19.15B 
LBS POLLUTANT/IOOOK HP AT T.0.1 0.599 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE O.OJO 112. 6 1. 534 516.902 1.000 19.00 2.3B6 182.69 13.060 35.61 0.066BB 
TAKEOFF 1.000 3155.0 0.001 2083. 36B 1.000 0.50 o.ooo 11.36 0.003 31.29 0.00000 
Cl IMBOUT 0.900 3319. 5 o.o 1924.923 1.000 2.50 o.o B0.21 o.o 140.BI o.o 
APPROACH 0.300 1126.5 o.o 1031.951 1.000 4.50 o.o H.40 o.o 84.49 o.o 
TAX 1-IOLE 0.010 112.6 1.534 516.902 1.000 1.00 O.B19 61. 31 13 .060 13.14 0.066BB 

TOTAL FOR CYCLE: 3.265 424.95 305.41 
LBS POLLUTANTllK LB FUEL/CYCLE: 1.6Bl 
LBS POLLUTANT/IK HP-HR/CYCLE: 10.690 
LBS POLLUTANTllOOOK HP AT T.o •• 0.016 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACJOR MOOE HASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE O.OJO 112.6 1.414 516.902 1.000 19.00 0.461 IB2.69 2.555 15.61 0.01308 
TAKEOFF 1.000 3155.0 21.B49 20B3.36B 1.000 o. 50 O. IB2 11.36 10.481 31.29 0.005B2 
CLIM BOUT 0.900 3319.5 19.BBI 1924.923 1.000 2.50 O.B28 80.21 10.328 140.BI o.oos8e 
APPROACH 0.100 1126.5 6.952 1031.951 1.000 4.50 o. 521 H.40 6.131 84.49 0.00611 
TAXI-IDLE O.OJO 112.6 1.414 516.902 1.000 l.oo 0.112 61. 31 2.555 13.14 0.01308 

TOTAL FOR CYCLE: 2.111 424. 95 305. 4l 
LBS POLLUTANT/ IK LB FUELICTCLE 1 5.108 
LBS POLLUTANT/IK HP-HR/CYCLE• 1.101 
LBS POLLUTANT/IOOOK HP AT T .0.1 4B.4B8 

IV-7 



DATU · 6/21111 

TEST DRGINlllTIONI S WR I KELLY 

ENGINE SUPPLIER! USAF, KELLY AFB 

ENGINE oar& •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: FNGINE TYPE ANO HODEL: 

RATED HORSEPOWER• 

ENGINE TOTAL Tl•E: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINr.E: 

NI CD•PRE SSOR OVERHAUL: 
N2 CO•PRESSOR OVERHIULi 
CCIMBUSTOR CAN REPLACEMENT: 
FIRST ST4GE NDLLLE GUIDE VANE OVERHAUL: 
NI TURBINE DVCRHAULI 
N2 TURBINE OVERHAUL: 

FUELi JP-4 FUEL H/C RAT IO: 

T56-11B 

3755. 

1751. HRS 

o. HRS 

o. HRS 
-o. HRS 

o. HAS 
o. HRS 
o. HRS 

-o. HRS 

1.qq5 

OPERATIO~Al DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEOERATllRE 1 DEGREES F: START S3.00 FINISH S3.00 

ATMOSPHERIC P~ESSURE1 START FINISH 

INLET AIR HUMIDITY, LBS H20/LB AIR: o.Ol S4 

RELATIVE HUMll'llTfl 67.00 PERCENT 

$ERllL NUM9ERI 

SAMPLE LINE: TE•PFRATURF, DEGREES C• 150.00, FLOW RATE, LITERS/HIN: 42.50 

SAMPLE LINE TRANSPORT TIME, SEC: 0.50 

NUMRER OF TES TS: 

COMHFNTS: 

FIA CALf.Ul Ar I ON BASED ON F.XHAUST COMPOSITION FDR LAST RUN 

ELAPSFD TFS r POWFR ENG INF HEASURF.0 GAS GEN CALC 
TIMF -~F. T~RUSToLBS Pf.RC ENT SPEED ruEL ~IA FLOW FIA 

OR RATED RPM FLOW LB/SEC 
~HP T .O. Nl NZ LB/HR 

o.o I/ l75Q.OO 60 13S20.00 -o.oo 1450.00 10.60 0.013200 
5.00 21 '1202.00 B5 llB00.00 -o.o~ 17Q5.00 J0.60 0.016300 

10.10 ll 1531.00 q4 lJB00.00 -o.oo IQ25.00 10.60 0.011500 
l 5. JO 4/ S3R.00 22 l 3200. 00 -o.oo qoo.oo 2B.00 O. OORQOO 
IS.JO 5/ 361S.OO Qb 14200.00 -o.oo 2010.00 32.40 0.011200 
lQ,10 4/ SlS.00 22 13110.00 -o.oo SB5.00 2 7.60 o.oosqoo 
21.00 ~' 2 32 .oo 6 13120. 00 -o.oo 6A5,00 ZS.50 0.006700 
23.00 11 Q4,00 2 Q840.00 -o.oo 555.00 ll,40 0.011500 

Pr>WER nHAUST F•HAUST en cu THC NO ND NO 
PERCENT GAS GAS 1wer1 7. IWfTI IWfTl 2 x 

RATf.O TF•P PRESSURF PPMV I WFTI PPMV PPMV IWEfl I WE Tl 
T.O. OEGREFS F PSIA PE.CFNf v pp.-y PPMV 

60 -o.no -o.oo ll .00 2.54 42.DO 62 .oo s.oo 6Q.OO 
85 -o.oo -o.oo 26.00 l .l 1 46.00 q3,oo 2.00 qs.oo ,. -o.ao -o.oo ZJ.on ], 42 44.00 I 02.00 3.00 M5.00 
22 -o. 00 -o.oo 21.00 ) ,'7 31.00 o.o n.o 11.on 
% -o.oo -o.oo 21.00 ), 64 46.00 o.o o.o 105.00 
n -0.00 -o.oo 71.00 l .10 11.00 o.o o.o ll .00 

-o.oo -o.oo 21.00 l.H 46.00 o.o o.o 22.00 
-o. 00 -o.oo 32]. 00 7.. 12 HS.OD o.o o.o 26.00 

IE-IOI 176 

COMPRESSOR ENGINE TURBINE 
DI SC HAR GE PRESSURE INLET 

TEMP RITlr> TEMP 
DEGREES F EPA DEGREES F 

-o.oo -o.oo 1505.00 
-o.oo -o.oo 1705.00 
-o.oo -o.oo l7SO.OO 
-o.oo -o.oo llS0.00 
-o.oo -o.oo lS50.00 
-o.oo -o.oo 1175.00 
-o.oo -o.oo 1040.00 
-o.oo -o.oo 1175.00 

ALOEHYOES SMOKF. PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o. 00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWFA. •ASS F~I ~ASS E•I HlSS EMI •ASS E•I MASS F~l MASS F• I MASS EMI •ASS E~I MASS EHi MASS fH I HASS EMI MASS E~l 

PfKCFNI r.o HC N02 coz NO NO• en HC N02 C02 NO NOX 
R ATFO LR/ l K L Bl l K LOI IK LR/l K L B/IK LBllK LB/HR LB/HR L Bl Hll LB/HK LB/~R LS/HR 
r.n. L~ FUFL LB F~EL LB FUEL LB FUEL Le FUEL L 8 FUEL 

60 2. 43 l. Bq o. hit ll2Q,8S 1.qq e.eq 3. 51 2. 14 o.q1 45lS.12 ll.5S l2.8q 
RS 1. 61 1.66 0.21 llll.16 Q.60 Q,BI 2.q1 2.q1 O. H 5621.50 11.24 l7 .bl 
q4 l. )4 l .41 o.n llH.74 q, 77 l0.05 2.5A 2.Sl o.55 hOJ0.51 10.so lq.]6 
22 3.72 z.n o.o 1126.Sq o. 0 6.07 2 .qo 2.21 o.o 2si..20 o.o 5.•6 
Q6 l .15 1.44 o.o JllJ,ll o.o q.45 2. ll 2.QO o. 0 62q7.~• o.o is.qq 
v 3. lb 2.4R o.o H27.l0 o.o 5.Q6 2.Bo 2.20 o.o 2761.•S o.o 5. 28 

4.03 'J.<14 <>.o 3121.14 o.o 5.40 2. 76 2.70 o.o 213S.3Q o.o l. 70 
>1.01 15 .12 o.o 3054.0b o.o l. 5S 15. 02 B.JQ o.o 16q5.45 o.o 1.qq 

POWF.R co co TH( NO NO NO 
•ER CENT 2 2 • 

RAT EO LFJ/ IK. rlP-~P LP./IK HP-H~ L RI l K .-.P-HQ. L RI I K HP-HA. LB/ IK HD-+!R LS/lK HP-HM 
r.o. 

60 l. ~h l 200A, qq4 l. 211 5.126 o. •13 5.705 
85 o.~1' 1155.623 o.q2q 5.184 0.116 5.500 
q4 0.131 1101.811 o.so1 5.325 0. l 51 5.•s2 
22 l. r+Sb JJ5S.235 2. 712 o.o o.o 6.511 
Q6 0.63q 11 1.0. bl 4 O.R02 o.o o.o 5.H• 
22 3. ll" JJ02.4S7 2.620 o.o o.o 6.2Q6 

6 11.•oq q211.201 11. 620 n.o o.o 15.•Jq 
2 15q, A2 I l SO)b.6ql eq.2b6 o.o o.o 21.131 
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CAL ID NUMBER: s ENGINE rYPE AND MODEL: r56-l7B SERIAL NUMBERI AE-101776 

TEST ORGANIZATION I II R I KELLY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER HP RATE. RATE WT FACTOR MODE MASS MASS lK LB FUEL HP-HA HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 15.0H 564.752 1.000 19.00 4.113 118.84 26.6'H 35.67 O.IH81 
TAKEOFF 1.000 3155.0 2.049 2DB4.544 1.000 o.so 0.011 11.n 0.98) ll.29 D.ODDS5 
CLIM BOUT D.900 3319. s 2.498 IB97.6H 1.000 2.50 0.104 1'1.01 1. 311 140. 81 0.00014 
APPROACH 0.100 1126. s 3.041 100. 322 1.000 4.50 o.22B 7B.25 2.'115 . 84.49 0.00210 
TUI-IDLE 0.010 112.6 15.014 564.152 1.000 1.00 1.15'1 65.89 26.6'11 13.14 0.13381 

TOTAL FOR CYCLEI 6.881 41'1.41 305.41 
LBS POLL UT ANT/ IK LB FUEL/CYCLE I 16.407 
LBS POLlUTANT/IK HP-HR/CYCLEI zz. 532 
LAS POLLUTANT/ IOOOK HP AT T .0.1 o.4'5 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL HP-HA HP-HA 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 6.11 l 564.152 1.000 19.00 2.12' 118.84 11. 882 35.67 0.05'157 
TAKEOFF 1.000 3155.0 2.160 20B4.S44 1.000 o. so 0.023 11.31 l.324 31.29 0.00014 
CLIMBDUT 0.900 3319.5 2.758 1897.624 1.000 2.so 0.115 19.01 1.454 140.81 0.00082 
APPROACH 0.300 1126. 5 2. 383 1043. 322 1.000 4.50 0.11'1 78.25 2.284 H.49 0.00212 
TUI-IDLE 0.030 112.6 6. 711 564.152 1.000 1.00 0. 783 65.8'1 l l.882 11.14 0.05957 

TOTAL FOR CYCLE• 3.225 419.41 305.41 
LBS POLLUTANT /IK LB FUEL/CYCLE• 7.688 
LBS POLLUTANT/ lK HP-HA/CYCLE• I0.558 
LBS POLLUTANT/lOOOK HP AT T.o.: 6.126 

MODE FA ACT IONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOi/ ENERGY LB NOi/ 
POWER HP RATE RATE WT FACTOR MODE MASS NASS IK LB FUEL HP-HR HP-HR 

LB/HR LR/HA MIN. LBS. LBS. 

TUI-IDLE 0.010 112. 6 2. 2'12 564.152 1.000 1'1.00 0.1Z6 118.84 4.059 n.67 0.02035 
TAKEOFF 1.000 !155.0 20. 240 2084.544 1.000 0.50 0.169 11.31 '1.10'1 31.2'1 0.00539 
CLIMBDUT 0.900 331'1.5 18.'188 1897.624 1.000 2.50 o. 791 19.01 10.006 140.81 0.00562 
APPROACH 0.300 1126. 5 6.983 100.322 1. 000 4.50 0.'24 18.25 6.6'13 84.4'1 0.00620 
TUI-IDLE 0.030 112.6 Z.2'12 564.152 1.000 1.00 0.267 65.89 4.059 13.14 0.02035 

TOTAL FDA CYCLE I Z.477 419.41 305.41 
LBS POLLUTANT /IK LB FUEL/CYCLE: 5.905 
LBS POLLUTANT/ IK HP-HR/CYCLE I 8.110 
LBS POLLUTANT/lOOOK HP AT r.o.: 44.911 
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D&TEI ' l>/21/71 

TEST DRGANllATIDN• S W R I kElll 

ENGINE SUPPLIFR1 USAF, KELLY AFB 

ENGl~E OAT• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' CAL ID NUMA ER: ENGINE TYPE AND MODEL: T51>-A1B SER UL NUMBER I AE-ID43U 

RATED HORSEPOWER• 1155. 

ENGINE TOTAL TIME: 6027. HRS 

fl ME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL 1. o. HRS 
N7. COMPRESSOR OVERHAUL I -o. HRS 
COMRUSTOR CAN REPLACEMENT 1 o. HRS 
FIRST STAGE NOZZLE CUIOE VANE OVERHAUL I o. HRS 
~I TURBINE OVERHAUL: o. HRS 
'IZ TURAINE OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL Hit RAT 10 I I .'1'15 

OPERITlO~Al OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLF.T AIR TEMPERATURE, DEGREES F: START 74.oo FINISH 74.oo 

ATMOSPHERIC PRESSURE: START FINISH 

INLFT AIR HUMIDITY, LBS HZO/LB AIR: D.0176 

RELATIVF HU"l'llTY: 66.00 PERCENT 

SAMPLE LINE: TF.MPFRATURE, CEGREES C: 150.00, FLOW RATE, LITERS/MIN: 

SA HP LE LINE fRANSPOR f llHE, SEC: 0.50 

NUMRER OF rF.s rs: 

COMMENTS: 

FIA CALCULATION BASEO ON EKHAUST COMPOSITION FOR LAST RUN 

ELAPSED TEST POWER ENGINF. MEASUUO GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIMF. HOOE THPUST,LBS PERCENT SPEED FU£l AIR FLOW FIA n ISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC TEMP RATIO TEMP 
SHP r.o. NI NZ LA/HR DEGREES F EPR DEGREES F 

o.o 11 0 Z456.DO 65 13800.0C -o.oo 1510.00 11.zo O. OIJ400 -o.oo -o.oo 1850. OD 
6.30 21 I JH5.0D 8'1 11800.00 -o.oo 1865.00 31.ZD 0.016600 -o.oo -o.oo 1112.00 

10.10 ]/ 2 l6b2. 00 '17 ll800. 00 -0 .oo 1'180.00 31.20 0.011600 -o.oo -o.oo 1775.00 
17. ]0 4/ ] A l4 .00 zz 13100.00 -o.oo 8'15. 00 28.10 0.0088~0 -o.oo -o.oo 1146.DD 
1'1.00 5/ 4. 3728.00 qq 14220.00 -o.oo 2045.00 n.oo O.OITZOO -o.oo -o.oo 1860.00 
z 1.00 4/ 5 B40.QO zz IJZOO. 00 -o.oo 870.00 Z8.60 0.008400 -o.oo -o.oo 1132.00 
n.oo B/ 4 241.00 134ZC. 00 -o.oo 720. 00 lY.50 0.006BOO -o.oo -o.oo 1026.00 
24.00 71 8 111.00 'l'IBo.oo -o.oo 550.00 15.'10 D.009600 -o.oo -o.oo IDB4.00 

PUWFR E 'ICl-IAUST FXHAUST co co THC NO NO NO ALOEHVOES SMOKE PARTICULATES 
PERCENT GAS GAS I WETI l I WFTI I WETI 2 • 

RA TEO TFHP PRESSURE PPHV I WET I PPHV PPHV 1 we Tl IWFTI 
r.o. OEGRFFS r PS IA PFP.CFNT v PP"'V PPflllV 

65 -o.oo -o.oo 40.00 2 .52 o.o 63. no 'I.OD 12.00 -o.oo -o.oo -o.oo 
BQ -o.oo -o.oo 26.00 l.10 o.o '10.00 a.oo 'IA.00 -o.oo -o.oo -o.oo 
q7 -n.oo -o.on 21.00 l. 34 o.o '17.00 1.00 104.00 -o.oo -o.oo -o.oo 
27. -o.on -o.oo 25.00 1.60 o.o 24.00 5.00 2'1.00 -a.no -o.oo -o.oo 
qq -o.oo -o.oo 11.00 3. 71t o.o o.o o.o 'lb.OD -o.oo -o.oo -o.oo 
27 -n.oo -o.oo 24.00 l.5B o.o o.o o.o ?'I.On -o.oo -o.oo -o.oo 

-o.oo -o.on 11 .oo 1.26 o.o I 7. 00 6.00 21.00 -o.oo -o.oo -o.oo 
-~.oo -o.oo 211. 00 l.'14 2~0. 00 7. DO 15.00 22.00 -o.oo -o.oo -o.oo 

POW FR •ASS F.•I HASS F•I •ASS EMI MASS EHi MASS fHI HASS £•1 HASS E• I •ASS E•I •ASS E•I MASS EMI MASS EMI MASS fMI 
PERCENT en HC N02 co2 NO NOX co H( N02 C02 NO NOX 

RATED LR/ IK l B/IK I.A/ IK LB/IK LR/IK LB/I K LA/~R LB/HR LA/HR LB/HR LB/HR LB/HR 
r.o. LB FllFI LR fLIFL LR FUFL LB FUFL LP FUEL LR FUEL 

1>5 ] .11 o.~ 1. 17 JIJJ.'10 R.19 '1.36 4. 7B o.o 1.71 4732.IB IZ. H 14. IJ 
R'I l.h7 o.o 0.8S 31)6.24 'I. S2 10.]6 1.12 o.o 1. 58 584Q.Q9 17. 75 19.]] ., I. 76 o.o 0.6'1 1136.QO 9.52 10.21 2.4'1 o.o I. 36 6ZI I. 06 18.B6 zo.2z 
22 3. 12 o.o 1.02 Jl]].Q8 4.,q1 5.94 2.1• o.o o.•2 2804.91 o\.,40 S. JI 
9q o.•1 o.o o.o ]1]1.45 o.n e.42 I. Bh o.o o.o 6416.07 o.o 11.22 
21 l.03 o. 0 n.o 3134.11 o.o 6.01 2.64 o.o o.o Z7Z6.68 o.o 5.ZJ 

] • 12 o.o 1. 51> JllJ.b5 "· 42 5.'18 2.3'1 o.o 1. 12 2256.2] 3. 18 ... ll 
21. B2 14.40 7..48 1065 .OQ I. 16 l.63 IZ.00 7.92 1. 36 1685.BO 0.64 2.00 

Pl)'•ER co r.o THC NO NO NO 
PERCENT ' 7 • 

RATED LR/IK HP-HP LB/IK HP-HR l B/I K HP-HR l R/ I K HP-HR LR/ IK ... P-HR LR/IK tiP-HR 
T .n. 

65 I .Q4o l'llh. 7A4 o.o 5.036 0. 719 5.755 
9q 0.'131 114'1.]95 o.o 5.2'11 0.410 5.162 
QT 0.679 lh%.084 o.o 5. l4q o. 372 5.S21 
22 3.145 l:l"l.lqQ o.o 5. 114 1.0Q9 6.373 
qq 0.4'1B 1121.04Q o.o o.o o.o 4.618 
ll 1.IJH 1246.041 o.o o.o o.o 6.ZZR 

• •• 011 Q]61.945 o.o 13. 205 4.660 17.A65 
2 108.119 151R7.315 71.H'I 5.129 12. 276 IA.00~ 

r 
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CAL ID NU"BERI 6 ENGINE TYPE AND llDDEL: T56-A1B SER UL NUllBERI AE-lDOll 

TEST ORGAN! lATION: W R I KELLY 

llDDE FR ACTIDNAL POWER EHi SS ION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB "co I 
POWER HP RATE RATE WT FACTOR MODE llASS "ASS lK LB FUEL HP-HR HP-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 14.211 516. 819 1.000 19.00 4.506 110.00 26.509 15.67 o. 126)) 
TAKEOFF 1.000 1755.0 l.B63 207'1.l6B 1.000 0.50 0.016 17.H O.B96 ll.29 0.00050 
CL IHBOUT 0.900 ll79.5 1.296 IB95.411 1.000 2.50 0.137 7B.9B 1.739 140.BI 0.00098 
APPROACH 0.100 1126.5 3.189 1016.472 1.000 4.50 o.254 BO. 74 l.148 B4.49 0.00101 
TAXI-IDLE 0.010 112.6 14.231 536.819 1.000 1.00 1.660 62.61 26.509 13.14 0.126ll 

TOTAL FDA CYCLE: 6.514 409.67 105.41 
LBS POLLUTANT llK LB FUEL/CYCLE: 16. 046 
LBS POLLUUNT/lK HP-HR/CYCLE: 21.525 
LBS POLLUTANT llOOOK HP AT T .o.: 0.414 

llODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE WT FACTOR HOOE llASS llASS lK LB FUEL HP-HA HP-H5t 

LB/HA LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 6.377 5l6.Bl9 1.000 19.00 2.019 170.00 11.878 15.67 0.05661 
TAKEOFF 1.000 3755.0 0.064 2079.368 1.000 0.50 0.001 11.ll 0.011 11.29 0.00002 
CLlHAOUT 0.900 1379. 5 0.044 IB'15.411 1.000 2.50 0.002 18.98 0.021 140.81 0.00001 
APPROACH 0.100 1126. 5 o.o 1016, 412 1.000 4.50 o.o B0.74 o.o B4.49 o.o 
TAX I- I OLE 0.010 112.6 6. 31'1 516.819 1.000 1.00 0.744 62.63 11.818 ll. lit 0.05661 

TOTAL FOR CYCLE: 2. 166 409.61 105.41 
LBS PDLLUTANTllK LB FUEL/CYCLE• 6. 751 
LBS POLLUTANTllK HP-HR/CYCLE: 9.056 
LBS POLLUTANT/IOOOK HP AT T.0.1 0.10 

HOOE FRACTIONAL POWER ENI SSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOXI 
POWER HP RATE UTE WT FACTOR llODE HASS llASS IK LB FUEL HP-HR HP..HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXl-IOLF. 0.010 112.6 2.IOB 53b.B39 1.000 19.00 0.66T 110.00 l.926 15.61 0.01811 
TU EOFF 1.000 3155.0 22.790 2019.l6B 1.000 0.50 0.190 17.ll 10.960 ll.29 o. 00601 
CLlllBOUT 0.900 1379.5 20.19B IB95.411 1.000 2.50 0.842 7B.9B 10.656 140.BI 0.00598 
APPROACH 0.100 1126.5 7.0ll 1016.412 1.000 4.50 o. 528 80. 74 6.537 B4.49 D.00625 
TAXI-I OLE 0.010 112. 6 2.108 516. 819 1.000 1.00 0.246 62.61 l.926 ll.14 0.01871 

TOTAL FDA CYCLE: 2.413 409.67 105.41 
LBS POLLUTANT llK LB FUEL/CYCLE 1 6.036 
LBS POLLUTANT/ I K HP-HR/CYCLE: B.096 
LBS POLLUTANTllOOOK HP AT T .o.: 50.511 
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DATE: 6/2Zf71 

TFS! DRGANllAllON: S W R I KELLY 

ENGINE SUPPLIER: USAF, KEllV AFR 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CU ID NU•AEP: ENGINE TVPE AND MODEL• T56-A7A SERIU NUMBER: AE-1018&q 

RATED HORSEPOWER: 3155. 

ENGINE TOTAL ll~E: 8488. HRS 

TIME SINCE HOT SftllON OVfRHAUL: o. HRS 

II ME SINCE: 

NI COMPP.F.SSOR OVERHAUL: o. HRS 
N2 tO•PRF.SSOR OVERHAUL: -o. HRS 
COMBUSIOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOllLE r.u10E VANE OVERHAUL: o. HRS 
NI IURBINF OVERHAUL: o. HRS 
NZ !URBINE OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL H/t RATIO: 1.995 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEHPEPATURE, DEGREES F: START 83.00 FINISH 83.00 

ATMOSPHF.Rlt PRFSSURF: START FINISH 

INLFT AIR HUMIOllV, LBS H20/LB AIR: 0.0100 

R El A II VE HU" ID Ir Y: 11.00 PfRCFNT 

SAMPLF LINF.: IE•PERATURE, OEGRHS t: 150.00, FLOW RATF, LITERS/MIN: 42.50 

SA"PLE LINE TRANSPOPI 11 MF, SEC: 0.50 

NUMBER OF TESTS: 

tO•MENfS: 

F/A CALCULATION RASEO UN EXHAUSI CO~POSITIO~ FOR 2NO LAST RUN 

ELAPSED TFST POWER ENGINE MF.ASUHO GAS GEN CALC COMPRESSOR ENG INF IURAINE 
Tl•F HOOE IHPUSI ,LBS PERCENT SPEfO FUH AIR FLOW F/A OISCHARGE PRFSSURE I NLE I 

OR RATED RPM FlOW LB/SEC TEMP RATIO TEMP 
SHP T.O. NI NZ LA/HR DEGRHS F EPR DEGREES F 

o.o I/ n nB1.oo 60 llB00.00 -o.oo 1480.00 30.60 0.013'00 -a.no -o.oo 1510.00 
7.35 21 I "1180.00 84 11000.no -n.oo 1825.00 J0.60 O.OlbbOO -o.oo -o.oo 1110.00 

13.H ii 2 l4A7.00 92 13BOO.OO -o.oo 1960.00 30.bO 0.011900 -o.oo -o.oo 1780.00 
19.H 4/ l R40.00 22 13240.00 -o.on 890. no 28.20 O.CORAOO -o.oo -o.oo 1164.00 
21.37 5/ 1510.00 91 14260.00 -o.oo 1q15.oo 12.40 O.Olb90n -o.oo -o.oo 1858.00 
22.15 ., 920.00 21 13250.00 -o.oo 895.00 2B.20 0.008800 -o.oo -o.oo 1164.00 
n.15 11 4 118.00 l 9910.00 -o.oo 515.00 14.bO 0.010900 -o.oo -o.oo 1130.00 
24.50 81 7 J?A. 00 B IJ])0.00 -o.oo 745.00 28.bO 0.001200 -o.oo -o.oo 1055.00 

POWER FXHAUST Fl!HAUST en co THC NO NO NO ALOE~VOES SMUKE PAQT ICULATH 
PF.RtENf GAS GAS IWFll 7 IWfT I I WETI 2 ' PA TEO fE ~P rRFSSURF PPMV I WF II PPMV PP"1V I W[ TI IWFTI 
r.n. ~EG•F.F.S < P!\ I A PF AC ENT v PPMV PPllllV 

60 -o. 00 -o.oo n.oo 2.53 43.00 60.00 1. 00 •7.00 -o.oo -o.oo -o.oo 
R4 -o.~o -o.oo lb.00 1.16 41.00 81.00 1.00 90.00 -o.oo -o.oo -o.oo 
n -o.oo -o.oo 24.00 J.•7 4 .10 93.0C •.on 99.00 -o.oo -o.oo -o.oo 
22 -o.oo -n.tlO 2 o. 00 1.11 41.00 o.o o.o 12.no -o.oo -o.oo -o.oo 
01 -o.oo -o.oo 25.00 l.76 42.00 o.o o.o 100.00 -n.oo -o.oo -o.oo 
21 -o.oo -o.oo 29.00 I. 71 •2.00 o.o o.o 11.00 -o.oo -o.oo -o.oo 

3 -o. 00 -o.oo zqq.oo 2.15 2 50. 00 q,.oo lb.00 2~.00 -o.oo -o.oo -n.oo 
8 -o.oo -o.on 12.00 l.40 45.00 o.o o.o 75.00 -o.oo -o.oo -o.oo 

PQWt=R MASS EMI MASS E~I MASS E• 1 MASS E•I •ASS EMI MASS EM I MASS EHi MASS EHi MASS EHi MASS C•I •ASS F.111 MASS EM I 
PERCFNT co Ht 1'102 tfl2 Nil NOX en HC N02 CO? 1'10 NO• 
.aren LR/ IK I R/IK L'JI lK lq/l K LR/I< LR/I K LA/HR LR/HR l HI HR LB/HR LR/HR L8/HR 
T .n. l~ FU[I. LP ruEL LR FUEL LR rllEL LR run l~ FUEL 

bO 7. 13 l .Q4 O.'H 1110.21 7. 1h a. h1 3.15 2.Rl 1. J• 4612.71 ll .40 12.8l 
H4 I .b4 I .4A o. 7J 1112.Zl R.bD 9.33 2. 90 2.10 I. 32 5710.JZ 15.70 17.02 
•2 l. 40 0.14 'l. 5R JI Jb. JO e. 97 Q.4Q 2.75 n.21 1.11 blH.14 11.47 18.bO 
77 J.H 2.n n.o '.\17.h.OR o.o b.12 l.00 2 .4J n.o 27B2.21 o.o S.44 
Q) I.)) 1.2 8 o.n 311L2 1J o.o e.11 2.b2 2.5l o. 0 blRB.H o. 0 17.21 

" J. J7 7. HO n.o 1125.eq o. 0 5.92 1.02 2.50 o.n 2101. b8 o.o 5.30 
l 21. 09 12.q1 2.)8 JObO. 12 I. J4 J.72 I 5. 58 ' .. 4h 1.37 1750.0I o. 77 2.1 ... 
R "· 54 3 ••• o.o 3121. 71 o.o 5.83 3. )8 2.n o. 0 2125.67 o.o 4.H 

POWF.R cu cu THC ~o NP NO 
PERCFNf 2 2 • 

RA TEO LR/IK HP-HP l Rfl K HP-HR I Ii/ IK HP-HR LR/lK MP-HR LR/IK llP-HR LAii K HP-HR 
I .n. 

hO 1. 17Q 2011.000 l. 258 5.035 0.597 5.b2) 
84 o. "141 IHl.585 0.950 4.~36 0.416 5.152 
Q2 o. 7f'7 1762.~71 0.011 5.011 0.121 5.115 
22 ]. 515 3312.153 2. 895 c.o o.o b.480 
OJ o. l4b 17bl.032 O. 71 B o.o o.o 4.901 
21 ·1. hRl 3411.ROO ). 055 o.o o.o 6.466 

) I 32. 000 14914. 51 b bJ.215 b.527 11. 603 I B .110 
B 10. l 15 1090.457 8. 307 o.o o.o 13.23' 

IV-12 



CAL ID NUMBER: ENGINE TYPE AND KDDfL: f56-A7B SERIAL NUKBER1 AE-101889 

TEST DRGANUATIDN: II R I KELLY 

MODE FRACTIONAL PDllER EMISSION FUEL USAGE TIM.E IN CD FUEL LB CO I ENERGY LB CD I 
POllER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112.6 14.101 427.146 1.000 19.00 4.655 115.ll 14.400 15.67 O. ll050 
TAKEOFF 1.000 ]755.0 2.06 2070.004 1.000 0.50 0.020 17.25 1.111 ll.29 0.00065 
CLIM BOUT 0.900 1379. 5 2.152 1920.721 1.000 2.50 0.115 80.0l 1.01 140.81 0.00081 
APPROACH 0.100 1126.5 l.251 1061.044 1.000 4.50 0.244 79.Tl l.OSB . 84.49 0.002B9 
TAXI-IDLE 0.010 112.6 14. 701 421.146 1.000 1.00 1. 715 49.B6 34.400 U.14 o. 11050 

TOTAL FOR CYCLE: 6. 749 162.19 105.41 
LBS POLL UTAN7 ll K LB FUEL/CYCLE: IB.614 
LBS POLLUTANT/ IK HP-HR/CYCLE; 22.099 
LBS POLLUTANT/IOOOK HP AT T.O.: 0.541 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POllER HP RATE RATE Ill FACTOR MODE MASS KASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 6.051 427.)46 1.000 19.00 1.916 135. H 14.160 15.67 0.0'312 
fAKfOFF 1.000 3155.0 1.6)1 2070.004 1.000 0.50 0.014 11.25 0.791 Jl.29 0.00044 
CLIMBOUT 0.900 1379.5 2.091 1920. 723 1.000 2.50 O.OBT BO.Ol I .OB9 140.BI 0.00062 
APPROACH 0.100 1126. 5 2.694 1061.044 1.000 4.50 0.202 19.1] 2.535 B4.49 0.00239 
TAll-lnLE 0.010 112.6 6.051 427. 146 1.000 1.00 0.706 49.B6 14.160 ll.14 0.05172 

TOTAL FOR CYCLE• 2.925 162.19 105.41 
LBS POLLUTANT llK LB FUEL IC YCLE I 8.076 
LBS PDLLUTANTllK HP-HRICYCLEI 9.517 
LBS POLLUTANT/IOOOK HP AT T.D.• l.634 

MODE FR ACT I DNAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE OTE WT FACTOR MODE MASS MASS IK LB FUEL HP-HA HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o. 010 112.6 1.519 427 .346 1.000 19.00 0.4BI 115.3) l.554 35.6T O.OIJ4B 
TAKEOFF 1.000 3155 .o 19.1 lB 2070.004 1.000 o. 50 0.159 17.25 9.245 Jl.29 o. 00510 
CLIKBOUT 0.900 ]]79.5 11.n2 1920.123 1.000 2. 50 Q, 745 80.0l 9.105 140.BI 0.00529 
APPROACH 0.100 1126.5 7.004 1063.044 1.000 4.50 o. 525 79.7) 6.5B9 B4.49 0.00622 
TAXI-I OLE 0.010 112. 6 1.519 427.346 1.000 1.00 0.111 49.B6 ].554 13.14 O.OIHB 

TOTAL FOR CYCLEI 2.oBB 162.19 305.41 
LBS POLL UTAN Tl 1K LB FUEL/CYCLE: 5. 764 
LBS POLLUTANTllK HP-HR/CYCLE: 6. 816 
LBS POLLUTANT/IOOOK HP AT T.O.: 42.471 
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DATE: 6/22171 

TfST ORGANIZATION: S W k I KELLY 

ENGINE SUPPLIER: USAF, KfLLY AFR 

ENGINE DATA ••••••o••••••••••••••••••••••••••••••••••***************************************'*'*******''**************** 

CAL I 0 NUMBER: FNGINF. TYPE ANO MODEL: 

RATED HORSEPOWER: 

ENGINF TOTAL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

TI MF SINCE: 

NI cn••RE SSOR OVERHAUL: 
N2 C O•PRt SSOR OVERHAUL: 
CO•BUSTOr. CAN REPLACEMF.NT: 
FIRST STAGF. NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
N2 TURBINE uVERHAUL: 

FUEL: JP-4 FUEL H/C RATIO: 

T 56-A TA 

3755. 

TOlZ. HRS 

o. HRS 

o. HRS 
-o. HRS 
o. HRS 
o. HRS 
o. HRS 

-o. HRS 

1.qq5 

OPFRATIONAL OATA •••••••••••••tttttttttttttttttttttttttttttttttttttttt 

qo.oo FINISH qo.oo 

ATMOSPHERIC PRESSURE: START FINISH 29.08 

INLFf A.112 t'iU~IOITv, LRS H20fL~ AIR: 0.01 b4 

PELATIVE HUMl;1rrv: 

SA~PLE LINF: TEMPERATURE. OEGPEES C: 150.00. FLOW RAIF, LITERS/MIN: 42.50 

SAMPLF LINE fRANSPOR T Tl "IE, SEC: o.so 

NUMBER OF TES TS: 

COMMENTS: 

F/A CALCULl\TIUN l"ASFO C'N El<HA.UST FOR LAST RUN 

EL APSE 0 rrs T POWER F. NG INE .•EASURfO GAS GEN 
TI MF. ~OOE HIFI UST ,LAS PERC[NT SPEED FUEL A IR FLO• 

OR RATED RP• FLOW LR/SEC 
SHP T .o. NI N7 LA/HR 

n.o II n 21os.oo Sb 13800.0C -o.oo 1410.00 30.10 
7. 00 ?I I lC04.00 7q 13qno.no -o .oo ITSS.00 J0.10 

12.00 31 ? JHS.00 AO 13600. 00 -n.oo 18A0,00 30.10 
15.00 '" J R40. 00 n 13240.00 -o.oo 905.00 21.qo 
I 7. 52 5/ JSll. 00 q4 14000.00 -o.oo 1910.00 10.90 
19. JO 4/ 6 T•. 00 IR 11100. 00 -o.oo 84~.oo 78.00 
21.00 R/ 4 04. 00 10 13400.00 -o.oo 765. on 28. 40 
2J .on 7 / 1•2.00 } qq30.oo -o.oo S8S .oo IS.30 

POW FR FXt~tillSf E )IHl\UST co en Tt<C NU NO 
PFRCIENT GAS GAS I oE TI 2 IWFTI I l<E TI 2 

RATED fF llilllP PR~SSURF PPfil!V IWETI PPl'!V PPMV 1weT1 
T .O. OEC.RFFS F PSIA PfRCFNT v PPMV 

5h -o. 00 -o.oo 34.f)O 2.ls o.o 11.00 8.00 
7q -o.oo -n.oo 34.00 2. J5 o.o 11.00 8.00 
e• -o.oo -o.oo 11.no J.10 o.o 113.00 s. 00 
22 -o. 00 -o.oo 14.00 I .b 7 o.n 2 7. 00 10.00 
q,, -C'.1)0 -o.oo 10.00 l. 60 o.o n.c o.o 
IR -o. 00 -o.oo 11 .no I. 5S o.o o.o o.o 
10 -o.oo -o.oo 1 J. on I. 38 o.o o.o o.o 

l -o.oo -o.oo 2,•.00 l. 14 215.00 12.00 16.00 

AE-101143 

CALC COMPRESSOR ENGINE TURBINE 
r/A DISCHARGE PRESSURE INLET 

TEMP RATIO TEMP 
DEGREES F EPR OEGREES F 

0.013000 -o.oo -o.oo IS05.00 
0.016700 -o.oo -o.oo 1710.00 
0.017300 -o.oo -o.oo IT80.00 
O.OO•DOO -o.oo -o.oo 1206 .no 
0.011200 -o.oo -o.oo 1900.00 
o. 008400 -o.oo -o.oo 1152.00 
o.ocT50o -o.oo -o.oo 1094.00 
O.OIObOO -o.oo -o.oo ll T8.00 

NO ALDEHYOES SMOKE PARTICULATES 
x 

lWFTI 
PPMV 

T•.oo -o.oo -o.on -o.oo 
Tq.oo -o.oo -o.oo -o.oo 

118. 00 -o.oo -o.oo -o.oo 
H.00 -a.on -o.oo -o.oo 

I IQ.00 -o.oo -o.oo -o.oo 
32.00 -o.oo -o.oo -o.oo 
?R.00 -o.oo -o.oo -o.oo 
2R .00 -o.oo -o.oo -o.oo 

PIJWfR MASS E•I ~ASS E.• I MASS F•I MASS HU MASS [Ml MASS E•I MASS E•I MASS E•l MASS EMI MASS EMI •ASS EMI MASS EMI 
PERCFNT cu HC N02 cn2 NO NOX co HC N02 cn2 NO NOX 

RAIEO Lq/ 11< LM 1" 1.iHIK LB/I K l R 11 < LP/I K LB/HR LR/HP LB/"" l R/HR L ij/HR LR/HR 
T .o. l~ l'"lJC:.L L~ FUEL LO FUEL LB fllf'.L L p FIJFL LR FUEL 

5h 7. J;jQ o.o I. 17 3 I J4. 14 q.qo 11. 02 4.07 o.o 1. S7 441q.41 13.96 15.Sl 
1• 7. "" 

o.o I. 12 11 Jlt. \4 o.9o 11.02 5. 07 o.o 1.9• ~500, 76 17. 31 1q.31 
RO o. ~· o.o 0. 51 1117.60 11. SR 12.10 (. 5) o.o O.Qb 58qR.b8 21. TR 22. 74 
22 l. 67 o.o l .96 1l1h. }.4 5. 30 7. 2b 1. 51 o.o 1. 78 283A, 30 4 .. 80 b. ~ 7 
04 c. 55 n.o o.o JI 18.00 o.o IO.A4 I .Ob o.o U.f' 5991.58 o.o 20. 71 
18 I. 67 r.o o.o 31Jh.24 o.o 6.17 1.41 o.o o.n 7bS0.13 o.o 5. 72 
10 I. i:ig o.n 1.0 )135.12 o.c b.6'i 1.44 o.o o.o 239fl.,QA o.o 5.oq 

J 7<. Sb 11. 24 2.40 J069. 45 I.RO 4.20 14. 31 b. 58 I. 40 179S.b3 1.os 2.46 

P11WFR. Cll r.n THC Nl1 NO NO 
P[RCENT 2 2 x 

RAT E0 I.A/ IK i!P-ltP L ti/ I~ HP-HQ. L Rll< HP-HR L8/IK HP-ti~ LR/lK t<IP-HR LB/IK HP-HR 
T.O. 

Sb 1.on zo9q.494 o.o b. 63 I 0. 74 7 7. l 78 
19 I. "Rh 1811.145 o.o 5. 784 0.652 o.'el4i 
qq o. '•'i~ 175K.17S n.o b.4QIJ 0.287 b. 778 
22 1·.ao1 3 J78. 927 o.o 5.711 2. 115 T.82b 
•4 o. 100 16qb.456 o.o o.o o.o 5. 8b? 
I A 7. r}q~ 3920. JOJ o.o o.o o.o 8.461 
10 3. 5b~ sqJ8.063 o.o o.o o.o 12.595 

3 1n 1. 16~ ll645.77J 4b.lOA 7.413 q.88• IT .296 
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CAL ID NUMBER• ENGINE TYPE AND MODELS T56-UB SERIAL NUMBERI AE-lDl 143 

TEST ORGANI UTION: W R I KELLY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CD I 
POWER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 16.145 410.56B I.ODD 19.00 5.116 149.01 14.115 15.61 D.14510 
TAKEOFF 1.000 1155 .o o.o 1960.124 1.000 0.50 o.o 16.]] o.o ]1.29 o.o 
CLIMBOUT 0.900 3119.5 2. 413 I Bl>4. 996 1.000 2.50 0.101 11. 71 1.294 140. Bl 0.00071 
APPROACH 0.30D 1126.5 2.0D1 1039.307 1.000 4.50 0.151 71.95 1.931 B4.49 0.0011B 
TAXI-IDLE 0.030 112.6 16. 345 410.56B 1.000 1.00 l. 907 54.90 34.115 13.14 0.14510 

TOTAL FOR CYCLE• 1. 334 375.90 305.41 
LBS POLL UT ANT/ IK LB FUEL/CYCLE: 19.510 
LBS POLLUTANT/ l K HP-HR/CYCLE: 24.014 
LBS POLLUTANT/IOOOK HP AT T.0.1 o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE WT FACTOR MOOE MASS MASS lK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 7.052 470.56B 1.000 19.00 2.2]] 149.01 14.9B7 15.61 o. 06260 
ruEOFF 1.000 1755.0 o.o 1960.124 1.000 0.50 o.o 16.31 o.o ll.29 o.o 
CLIMBOUT 0.900 ]]79.5 0.009 1864.996 1.000 2.50 o.ooo 11. 71 0.005 140.BI 0.00000 
APPROACH 0.100 1126. 5 0.041 1039. 307 1.000 4.50 0.004 71.95 0.045 B4.49 0.00004 
TAXI-IDLE 0.010 112.6 1.052 410.568 1.000 1.00 o. 823 54.90 14.987 ll.14 o.06260 

TOTAL FOR CYCLE• 3.060 375.90 305. 41 
LBS PDLLUTANT/IK LB FUEL/CYCLE: B.140 
LBS POLLUTANT/ IK HP-HR/CYCLE• I0.019 
LBS PDLLUTANT/IOOOK HP AT T.O.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.010 112. 6 1.652 4 70.568 1.000 19.00 0.523 149.01 1.511 15.61 0.01467 
TAKEOFF 1.000 1755.0 21. 094 1960.124 1.000 0.50 0.116 16.]] 10.761 11.29 0.00562 
Cll MB OUT 0.900 3379.5 20.36B IB64.996 1.000 2. 50 o. 849 11. 71 10.921 140.Bl 0.00603 
APPROACH 0.300 1126.5 B.4B4 1039.307 1.000 4.50 0.636 71.'15 B.163 B4.49 0.00751 
fAXl-IOLE 0.010 112.6 1.652 470.568 1.000 7.00 0.193 54.90 3.511 13.14 0.01467 

TOTAL FOR CYCLE I 2. 311 115.90 305. 41 
LBS POLLUTANT/ IK LB FUEL/CYCLE r 6.323 
LBS POLLUTANT/IK HP-HR/CYCLE• 7. 7B2 
LBS POLLUTANT/ IOOOK HP AT T .O.: 46. B 12 
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DATE: 6121171 

reST CJlGANIZATION: s w R I HLLY 

ENGINE SUPPLIER: USAF, KELLY AFB 

ENGINE OAJA •••••••••••••••••••••••********************************************************~*******************••••••••• 

CAL 10 NUHBEP: ENGINE TYPE AND HODEL: T56-A18 SERIAL NUMBER: AE-1016'15 

RATFO HORSEPOWER: 3755. 

ENGINE TOTAL TIME: 4828. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCF: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 C OHPME SSOR OVERHAUL: -o. HRS 
CO•AUSTOR CAN REPLACEMENT: o. HRS 
FIRS! STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI IURAINE OVERHAUL: o. HRS 
N2 TURAINE OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL H/C RAT 10: o,qq5 

OPERATIONAL DATA ***************************************************** 

INLET AIR IE•PERATllRE, DEGREES F: STAR! 85.DO FINISH A5.0D 

FINISH 

INLET AIR HU•IOITY, LBS H20/LB AIR: O.Dl TO 

RELATIVE HU•IDllY: 58.00 PFRCFNT 

SAMPLE LINE: TE~PERATURE, DEGRFES C: 150.DO, FLOW RATF, LITFRS/HIN: 42.50 

SAHPLF LINF TIUNSPORT TIME, SEC: 0.50 

NUMBF.R OF JESTS: 

COMMENTS: 

FIA CALCULATION A•SEO ON FXHAUST COMPOSlllON FOR L•ST THREE RUNS 

El APSE 0 !EST POWER ENG I NE MEASURED GAS Cf N CALC COMPRESSOR ENGINE TURAINE 
TIHF ~:one THRUST ,LRS PrnCENT SPEED FUEL AIR FLOW FIA DISCHARGE PRESSURE INLET 

OR RA TEO RP• FLOW LR/SEC IEMP RATIO TFHP 
St IP T.O. Nl N2 LP./HA DEGREES F EPR DEGRHS 

D.D l / n 2231.00 59 IJAOO.OC -o.oo 1450.00 JO. 50 o.Ol l2DO -D.DD -o.oo 15D5.00 
•.no 71 I JI 14.00 82 13800.00 -0.00 IM5.DO ·10.50 O.Olb)OO -o.oo -o.oo 1110.0D 

10.00 11 2 3441.0D 91 13800.00 -o.oo 1930.00 10.50 Q.OIThOO -a.DO -o.oo 1115.00 
1'.10 4/ l b51.00 11 11210.00 -0.M 815. OD 28.0D o.0D0100 -o.oo -D.00 1132.00 
11.00 51 4 J548.00 94 13800.00 -o.on 1q45,oo 3D.50 0.011100 -o.oo -0.DO 11b0.00 
I A. JO Al J hJ. 00 q 134)0.00 -o.oo 150. 00 2B,q0 0.001200 -o.oo -o.no 1080.00 
20.JO 11 120.00 ] q,412 -o.oo 5b5. DO 14,qo 0.010500 -o.oo -o.oo 1152 .oo 
22.00 11 120.00 ] q,q1 -o.oo 580.00 15.00 O.OIOTOD -o.oo -o.oo 1150. 00 
20.30 11 l?h.00 9.90 -o.oo 510.00 14,bO o.01oqoo -D.00 -o.oo 1150.00 

POWER E XHAllS T f.k'HAUST co en THC NO NO NO ALOEHYDES SMOKE PART ICULA TfS 
PERCENT GAS GAS IWETI 2 IWETI IWETI 2 ~ 

R.ATEO TEMP PPf-SSUAF PP"1V (WET I PPMV PPMV I WEI I IWEll 
T.O. OEGRF~S r PS I A PF.PCfNT v PPHV PP .. V 

59 -o.oo -o.oo 42. 00 2 .44 4.0D 11.00 1. 00 TA.00 -0.0D -D.00 -o.oo 
82 -o. on -o.oo 35.00 J.OT 4.00 103.00 5.00 108.00 -o.oo -D.00 -o.oo 
q1 -o. Do -a.OD JO.OD J .7q 2.0D 10q.oo 5.DD 114.00 -o.oo -o.oo -D.00 
1 7 -o.oo -o.Dn 10.00 1. bl 3.00 ?B.00 4.00 32.0D -a.no -o.oo -o. 00 
q4 -o.oo -o.oo zq.oo 3.38 J.00 o.o a.a 111.00 -a.OD -o.oo -0.0D 

-a.no -o.oo 11.00 1.46 4.00 23.00 5 .DO 28.00 -o.oo -o.oo -o.oo 
-o.nl"l -o.oo 2bl.OO 2.i2 162.00 13.00 lb.OD 29.00 -0.0D -o.oo -0.DO 
-o.on -0.DO 210.00 2 .16 115. DO 12.00 11. 00 7q,oo -o.oo -o.oo -D.00 
-P.. 00 -o.on 210.00 2-l• 111. 00 12.00 11. 00 2•.00 -o.oo -o.oo -o.oo 

Pl)WEP ~Ac;s (:1.41 ''4ASS FW 1 ,.AS<; E•I "'-ASS [,,..I ""ASS E~I •ASS E•I "ASS [Ml MASS E~I HASS EH I •ASS E•I MASS FHI HASS FHI 
PE RC~~T co Hr N02 wz NO NOX en HC N02 C02 NO NOX 

• aTEO LAllK LCllK LR/ IK LBllK LRllK LBllK L8/HR LB/HR L 6/H< L8/HR L etHH LUHR 
i.n. LR FUFI. l.B fUfl LB FllFL IR FllE L LR FIJE L l R FUEL 

59 '3. 70 D.20 1.01 JJ15.b5 10.77 11. 2A 5. lb o.2q 1.41 48CJ4.6q 14.89 lb.lb 
62 7.. 45 Oolb fl. ~R JJTT. 12 11. 05 12. 42 4.40 o. 2Q l. Ol 60bJ.00 21.21 12. JO 
OI I .en n. n0 0. li4 1116. 17 11. 14 12.28 3. 80 Q.14 I. 04 b520. 92 22.b5 23.b9 
11 J. 66 n. 22 O. A5 1315. l4 ~. Q2 b.16 J.15 O. IB 0.6• 2150.91 4.82 5. 51 
q4 I. R~ r.11 o.o 1378.Rl o. 0 12. Z3 3. 5CJ 0.21 a.a 657L.79 o.o 23.18 

q lo. 5h fl. 14 I. 21 1111.•1 5.5• b. Tb J. 47 o. 25 0.91 2510.45 4.11 5.DT 
1 7 5. "" "· 24 2.h7 l315.K5 2. 13 4.14 14.bA 5.n I. 48 18H.4b 1.20 2. b6 

2". lb Q. 7q 2.13 3311.15 1.•2 4. b':> 15. }.Q 5.68 I. 58 I 921 ,qJ 1.12 2.TD 
~b. 01 "· 44 7.. bq 1315.25 I .'ID •.59 l 4. BJ 5.JK I. 53 1889.TO 1. 08 2.62 

POWEP Cl1 co THC Nll NO NO 
PERCENT 1 • 

RAIED 1.F'/IK HP-•iP l RllK HP-HR LR/lK HP-HA. l R/lk HP-HK LB/IK HP-+<R LB/I K HP-HR 

'.o. 
5• 2. )"7 2198.05• o. lJ l o.6!t6 O.b5b 1. 312 
AZ I. "11 1'141.015 0.092 b.8H O.HI 1. lbO 
'II 1.101 IA93.'lbb 0.047 b.580 o. 3D2 6.882 
1 7 4. All 4225.bbO o. 211 1.•a 1 1.D5A 8.4b5 
q4 1. 0 II IA52.251 0.060 D.O o.o b.103 

q 9.420 •q1a.'17b O.bqb 11.480 1.4Qb IJ,QTO 
3 1lh.504 l4db8. TOJ 41.415 q,532 11.131 21.2bJ 
] I 71.152 1525J. T4b 45.047 a.05q 12.550 21.40• 
l 117. 680 11.qcn.s1a 42.b85 A.591 12.110 20. 7bl 
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CAL ID NUMBER• 9 ENGINE TYPE AND MODEL: T5b-l7B SER UL NUMBER: AE-101695 

TEST ORGANIZATION: II R I KELLY 

MODE FRACTIONAL PDllER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CO I 
POWER HP UTE RATE llT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR Mlli. LBS. Les. 

TAXI-IDLE 0.030 112.6 14. IH 540. 310 1.000 19.00 4.4BO 111.10 26.184 35.61 0.12559 
TAKEOFF 1.000 3155.0 2.6BO 2016. 7H 1.000 o.so 0.022 16. Bl 1.329 31.29 0.00071 
CLIMBOUT 0.900 3379.5 3.626 IB93.BU 1.000 2.50 0.151 U.91 1.915 140.BI 0.00107 
APPROACH o. 300 1126.5 4.214 1046.0H 1.000 4.50 0.316 78.45 4.02B 84.49 0.00314 
TAXI-IDLE 0.010 112. 6 14.147 540.310 1.000 1.00 1.651 63.04 26.IB4 13.14 0.12559 

TOTAL FOR CYCLE: 6.620 40B.30 305.41 
LBS POLLUTANT/II LB FUEL/CYCLE: 16.213 
LBS POLLUTANT/II HP-HR/CYCLE• 21.676 
LBS PDLLUTANT/10001 HP AT T .0.1 0.595 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE llT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR Ml N. LBS. LBS. 

TAXI-IDLE o.D30 112. 6 4.6B5 540.]lD l.DDD 19.DD 1.483 171.10 B.670 35.61 0.04159 
TAKEOFF I.ODO 3155.0 D.139 2016.737 1.000 0.50 0.001 16. Bl 0.069 31.29 O.ODD04 
CLIMBOUT 0.900 3319.5 0.161 IB93.8B4 1.000 2.50 0.007 7B.91 0.085 140.BI 0.00005 
APPROACH 0.300 1126. 5 0.111 1046.024 1.000 4.50 0.011 7B.45 0.10 84.49 0.00015 
TAXI-I OLE 0.010 112.6 4.685 540.310 1.000 1.00 o. 547 63.04 8.670 13.14 0.04159 

TOTAL FDR CYCLE: 2.051 40B.30 305.'1 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 5. 022 
LBS PDLLUrAliT/IK HP-HR/CYCLE• 6.115 
LBS POLLUTANT 110001 HP AT f .O.: 0.309 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOii 
POWER HP RUE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HA HP-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 2.531 540.310 1.000 19.00 O.B03 111.10 4.695 35.61 0.02252 
TAKEOFF 1.000 3155.0 24. 30B 2016.737 1.000 o.5o 0.201 16.BI 12.053 31.29 0.00647 
CLIMBOUT 0.900 3379. 5 23.462 IB93.BB4 1.000 2.50 o. 97B 7B.91 12.3B8 140.BI 0.00694 
APPROACH 0.300 1126.5 B.52B 1046.024 1.000 4.50 0.640 7B.45 B.152 B4.49 o.001s1 
TAXI-IDLE 0.030 112. 6 2.531 540. 310 1.000 1.00 0.296 63.04 4.695 13.14 0.02252 

TOTAL FOR CYCLE: 2.919 40B. 30 305. 41 
LBS POLLUTANT/ l K LB FUEL/CYCLE: 7.149 
LBS POLLUTANT/II HP-HR/CYCLE: 9. 55B 
LBS PDLLUTANT/IOOOK HP AT T.0.1 53.945 

IV-17 



OATF: 6121111 

TEST ORGANIZATION: S W • I KELLY 

FNGINF SUPPLIFR: USAF, KELLY AFS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NU~BFR: In ENGINE TYPE ANO MOOELI T56-A7B 

RATEO HORSEPOWER: 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION OVFRHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMRUSTOR CAN REPLACEMENT: 
FIRST STAGE NUZZLE GUIDE VANE OVERHAUL: 
NI TURBl~E OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUFL: JP-4 FUEL H/C RATIO: 

5l81. HRS 

o. HRS 

O. HRS 
-O. HRS 

O. HRS 
O. HRS 
O. HRS 

-0. HRS 

OPERATIONAL OATl ***''************************************************ 

INLET AIR TEMPERATURE, OEGREES F: START FINISH q4.00 

ATMOSPHFRIC PRESSURE: START 

INLFT AIR HU~IOITY, LBS H20/LB AIR: 0.0121 

RFLATIVF HUMIOITY: 31. 00 PERCENT 

SERIAL NUMBER 1 

SAMPLE LINE: TEMPFPATURF, DEGREES C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRAN SPORT rl HF t SEC: 0.50 

NUMBER OF TESTS: 

COMMENTS: 

FIA CALCULAT!nN HA,FO ON FXHAUST COM•OSlllON FOR LAST •UN 

ELAPSED TEST POWER ENGINE MEASURED GAS GEN CALC 
Tl MF MOOE THRUST oLBS PERCENT SPEED FUEL AIR FLOW F/A 

OR RATFO RPM FLOW LB/SEC 
SHP T .o. NI NZ LR/HR 

o.o I/ 0 zns3.oo 55 13qoo.oo -o.oo 1405.00 zq.qo 0.013100 
5.00 ZI I lq'q· 00 18 IJB80,0C -o.oo 1140, 00 zq,qo O.OlbZOO 

10.00 3/ z 1216.00 85 IH00.00 -o.oo 1860.00 zq.qo o. 01 noo 
15.10 41 l 120.00 t• 13140.00 -o.oo 860.00 28.00 O.OOR500 
17. l 5 " l45R.OO q1 14320.00 -o.oo 1 q90, oo 'JZ. l 0 0.011100 
l A, 45 41 721 .oo 1q IHS0.00 -o.oo 860. 00 l8.00 0,008500 
1q,30 81 lJ6, 00 6 114qo.oo -0.0Q 115.00 28.60 o.oo6qoo 
n.oo 11 6J.OO l qqqo,oo -o.oo 565.00 15,ZQ 0.010300 

POWER F. XHAUST E XllAUS T Cll co THC. NO NO NO 
PERCENT r.As f.AS I WFTI z IWFTI I WET I 2 x 

RUED If.MP P•ESSURF PPMV I ~ETI PPMV PPMV I WET! I WETI 
T .O. OEGPH' F rc;14 PF PC ENT v PPMV PP"1V 

55 -o.oo -{'.00 44.00 z. 3q o.o n.oo 8.oo 81.00 
TA -o. 00 -n.oo zq,oo 1.0Z n.n 110.00 6. 00 116.00 
85 -o. on -o.oo 24.00 3.ZZ o.o llQ.00 I ,00 176.00 
l q -o.oo -o.oo 28.00 l.66 o.o o.o o.o 3q,oo 
qz -o. 00 -o.oo 22.no l .52 o.o o.o o.o 178.00 
1q -n. no -o.oo 20.00 I. ~q o.o o.o o.o l5.00 

-o. 00 -o.oo 24.00 l.)] n.o o.o o.o 2•.00 
-o.oo -o.oo 312.00 1.10 210 .oo o. 0 ~.o 11.00 

Af-104U2 

r.OMPRESSOR ENGINE TURBINE 
Cl SCHANGE PRESSURE INLET 

IEMP RATIO TEMP 
OEGREF.S F F.PR DEGREES 

-o.oo -n.oo 150R.OO 
-o.oo -o.oo 1110.00 
-o.oo -o.oo 1782.00 
-o.oo -o.oo 1180.00 
-o.oo -o.oo 1852.00 
-o.oo -o.oo 1178.00 
-o.oo -o.oo 101b,OO 
-o.oo -o.oo 1110.00 

ALOEHYOES SMOKE PART ICULATFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o. 00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POlllF.'l MASS fMI Mfl.~S E"'I MASS FM! MASS FM! MASS f~I MASS EM! •A~s EM! MASS EMI MASS F•I MASS EM! MASS EM! MASS EM! 
PERCFNT en HC N/12 C02 ~a NO. co Ht N02 cn2 NO NOX 

R ATEO Lei IK l A/ I K LB/IK LR/ I K LBllK L8/IK LR/HR LA/HR lR/HR LB/HR LRIH• LB/HR 
T ,0, LB Fl/FL LR FUEL LR FUEL I. R FUEL LB FUEL l0 FUEL 

55 l. ~7 o.o 1.10 ll JJ.10 10. 00 11.10 5.16 o.o 1. 54 4402. 01 14.06 15.60 
78 1.qz o.o 0.6~ 3135.86 11,q4 IZ. 5Q J. )l o.o 1.13 5456. 3q 20.78 21.q1 
85 I .4q o.o 0.11 H 36. 53 12.12 17.83 z.11 o.o l.B 58n.qs 22.54 21. 86 

'" J. )h n.o n.o JIJJ.i;q o.o 7 .10 2. 89 o.o o.o 76q4.88 o.o b.bZ 
oz l. 25 o.o o.o 3136. CJI o.o 11.n 2 .41 o.o o.o 6211.08 o. 0 23.bl 
I q '. 7.h o.o o.o ll B. 75 o.o 1. 21 2. 80 o.o o.o Zbq5,0Z o.o 6, 20 
6 J. bO o. 0 o.o 3113.7.Z o.o 7.t• 2.57 o.o o.o 2240.25 o. 0 5. ll 
l 2A.RR I 4.3l o.o J054.23 o.o 4.11 16.12 8.oq o.o 1725.64 o.o 2.66 

POW~R en ca THC NO NO NO 
•FRCFNT z 2 

R.ATEO LR/ II( HP-1-4FI LB/lK. HP-HR LB/ lK HP-Hl.f. LR/IK HP-HR LB/ IK HP-HR LR/ l K HP-HR 

1.0. 

55 2.416 2113.302 o.o 6. HB Q,TJQ 1.481 
78 I. l JS IR56.~4R o.o 7. 06q 0.386 T .455 
A5 O.Bbl 1Rl4.040 o.o 7.008 0,417 7.421 
1q 4.018 1142. 9q~ o.o o.o o.o q.1q3 
qz 0.714 l 7?6. l4Q o.o c.o o.o 6.828 
1q 'lo RCJO 3117.Rqs o.o o.o o.o 8.602 

10,qoz qHz,5q9 o.o o.o o.o Zl.638 
zsq,004 znq1.10' 128. 36q o.o o.o 42.270 
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CAL ID NUHBU• 10 ENGINE TYPE AND MDDEL: T5t.-AlB SERIAL NUMBER• AE-104192 

TEST ORGANI ZA Tl ON: W R I KELLY 

MODE FRACTIONAL POWER EHi SUDN FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CO I 
POWER HP RATE RATE WT FACTOR MODE HASS HASS IK LB FUEL HP-HR HP-liR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.030 llZ.6 9.13'1 588.560 I. DOD 19.00 2.8'14 186.38 15.527 35.61 0.08112 
TAKEOFF 1.000 1155.0 1.100 2160.290 1.000 0.50 0.014 18.00 0.181 31.29 0.00045 
CL IHBDUT 0.900 3379.5 2.475 1941.074 1.000 2.50 0.101 80.ee 1.215 140.81 0.00013 
APPROACH 0.300 1126.5 3.811 1068.830 1.000 4.50 0.286 80.16 3.565 84.49 o.oon8 
TAXI-IDLE 0.030 112. 6 '1.139 588.560 1.000 1.00 1.066 68.61 15. 527 13.14 0.08112 

TOTAL FDR CYCLE• 4.363 434.09 305.41 
LBS POLL UT ANT I IK LB FUEL/CYCLE• 10.051 
LBS PDLLUTANTllK HP-HR/CYCLE• 14.286 
LBS PDLLUTANT/IOOOK HP AT T.o.: 0.311 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE T IHE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER HP RATE RATE WT FAtTDR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.030 112. 6 1. l38 588.560 1.000 19.00 0.994 I 86. 18 5.312 15.67 0.027B6 
TAKEOFF 1.000 1155 .o o.o 2160.290 1.000 a.so o.o 18.00 o.o 31.29 o.o 
CLIMBDUT 0.'100 1119.5 0.002 1'141.074 1.000 2.50 o.ooo 80.ee 0.001 140.81 0.00000 
APPROACH 0.100 1126.5 0.01'1 1068.810 1.000 4.50 0.001 80.16 0.018 84.49 0.00002 
TAXI-I OLE 0.010 112.6 1.138 588.560 1.000 1.00 0.166 68.67 5.332 u.14 0.02186 

TOTAL FDR CYCLE: 1.361 434.09 305.41 
LBS POLL UTAN Tl IK LB FUEL/CYCLE• 3.116 
LBS PDLLUTANTllK HP-HR/CYCLE: 4.458 
LBS PDLLUTANT/lOOOK HP AT T.o.: o.o 

MODE FR ACT IDNAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOii ENERGY LB NOii 
POWER HP RATE ure llT FACTOR MODE HASS HASS lK LB FUEL HP-HR HP-HR 

LB/HR LB/HR HIN. LBS. Les. 

TAI I-I OLE 0.010 112. 6 Z.88'1 588.560 1.000 1'1.00 0.915 186. 18 4.90'1 J5.67 0.02565 
TAKEOFF 1.000 1155.0 10.241 2160.2'10 1.000 0.50 O.Z5Z u.oo 13.'1'18 31.Z'I o.OOB05 
CLIHBOUT 0.900 1319.5 Z5. Z68 1'141.014 1.000 2.50 1. 053 so.ea u.018 140.BI 0.00148 
AP PR DACH 0.100 llZ6.5 9.101 1068.830 1.000 4.50 0.683 80.16 8.515 84.49 o.ooeoe 
TAXI-IDLE 0.010 llZ. 6 z. BB'I 588. 560 1.000 1.00 0.317 68.67 4.909 U.14 0.02565 

TOTAL FDR CYCLE: 1.Zl'I 434.0'I 105.41 
LBS POLLUTANTllK LB FUEL/CYCLE 1 7.461 
LBS POLLUTANT/ IK HP-HR/CYCLE I 10.601 
LBS POLLUTANT/ IOOOK HP AT T .O. 1 67.112 
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DATE• 6/H/71 

TEST ORGANIZATION: SW R I KELLY 

ENGINE SUPPLllR: USAF, KFLLY AFB 

ENGINE OATA ••••••••••••••••••••••••••••••••tttttttttttt•tttttttttttttttttttttttttttttttttt~tttttttttttttttttttttttttt•• 

CAL 10 NUMBER: I 1 ENGINE TYPE ANO MODEL: T56-A78 

RATED HORSEPOWER: 

ENGINE TOTAL TIME: 

TIME SINCE HnT SECTION OVERHAUL: 

TIME SINCE: 

NI CCMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COMBUSTnR CAN REPUCEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURRINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JP-4 FUEL H/C RAT 10: 

1155. 

4R79. HRS 

O. HRS 

O. HRS 
-0. HRS 

O. HRS 
O. HAS 
O. HRS 

-0. HRS 

1.995 

OPEqAflONAL nATA •tttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TfNPERATUAE, DEGREES F: START 82 .oo FINISH Bl. 00 

ATMOSPHERIC PRESSURE: STAAi 7.9.12 FINISH 

INLET AIR HUMIOITY, LBS H20/LR AIR: 0.0153 

RELATIVE HUHIDITY: 48.00 PERCENT 

SAMPLE LINF: TE~PERATURE, OEGRE~S t: 150.00, FLOW RATE, LITERS/MIN: 47.50 

SAMPLE LINE IRANSPOR T TIME, sec: o. 50 

NUMA ER OF res rs: 

COMMENTS• 

FIA CALCULAl!nN RA~rn ON FXHAUS r r.OMPOSITION FOR LAST RUN 

ELAPSED TES! POWER FNGINE MEASURED GAS GEN 
TIME HOOE TllAUST,LBS PERCENT SPF.ED FUFL AIR FLOW 

OR KA TEO RPM FLOW LB/SEC 
SHP r .o. NI NZ L 8/HR 

o.o I/ 0 2281.00 60 1119.00 -o.oo 1•65.00 30.10 
4. 30 21 I 1202.00 BS 13800.00 -o.oo 187.0.00 JO. rn 
9.50 11 2 1•65.00 92 11eo~.oo -o.oo 1950.00 30.70 

15. 30 41 1 50•.00 IJ 13240. 00 -o.oo 190. 00 20. 10 
11.00 " 1110.on 98 14250.00 -o.oo 2010.on ll.10 
18.45 ., 442.00 II 112~0.co -a.on 770.00 28. 30 
20.30 B/ 274.00 1 IH00.00 -o.oo 115.00 20. so 
21.10 11 19.00 2 9920.00 -o.oo SS5.00 IS. 30 

POWER E l(HAU5T EXHAUST co co THC NO NO 
PERCENT GAS GAS e WET! 2 ewer 1 I WEI I 7 

OATEO TE~P PRESSURE PPMV e •ET I PPMV PPHV ewf?I 
T.n. OEG• EF S • OSIA PFRCf.NT v PPllllV 

60 -o.oo -o.oo "Q.00 7.53 o.o 7B.OO q.oo 
85 -o.oo -o.oo lH.00 J.11 o.o 1 oq.oo q.oo 
92 -o. 00 -o.oo 12 .oo J. 31 o.o 11 e .on 6.00 
I J -o.on -o.oo Jb. 00 1. SI •.DO o.o o.o 
98 -o.oo -o.oo JI .oo '.\ .45 o.o 1l1.00 o. 0 
ll -n.on -o.oo 35.00 1.43 •• oo 21.00 1.00 

1 -o.no -o.oo 35.00 t.H 4.00 o.o o.o 
2 -o .oo -o.oo z1q.oo 2.0. 212.00 11.00 17.00 

u-1012oz 

CALC COMPRES SOK ENGINE TUA81NE 
r/A DISCHARGE PRESSURE INLET 

TEMP RAJIO TEHP 
OfGREES F EPA DEGREES 

0.01 HOO -o.oo -o.oo 1505.00 
0.016500 -o.oo -o.oo 1110.00 
0.017600 -o.oo -o.oo 1780.00 
o. on1100 -o.oo -o.oo 1100.00 
0.017600 -o.oo -o.oo 1900.00 
0.007600 -o.oo -o.oo 1082.00 
0.007000 -o.oo -o.oo 1040.00 
0.010100 -o.oo -o.oo 1124. 00 

NO ALOEHYOES SHOKE PARTICULATES 
x 

ewer 1 
PPfl4V 

87.00 -o.oo -o.oo -o.oo 
118.00 -o.oo -o.oo -o.oo 
121>.00 -o.oo -o.oo -o.oo 
12.00 -o.oo -o.oo -0.00 
o.o -o.oo -o.oo -o.oo 

10.00 -a.no -o.oo -n.oo 
21.00 -o.oo -o.oo -n.oo 
30.00 -o.oo -o.oo -o.oo 

POWER HASS EMI MASS E•I MA~S FHI MAH EMI HASS F~I MASS E~I HASS EMI MASS fnl ~ASS E• I MASS EMI MASS E~I MASS fMI 
PFRCENT C'J HC N02 C02 NO NOX en Ht N07. C02 NO NOX 

RAIEO LB/ IK LR/ IK LR/ I K LR/ I• L"'IK LB/IK LB/HR L 8/HA l.B/HR LR/HR LB/HO LB/HK 
I .O. LR FUFl LR FUEL L8 FUEL LO fUfL LR FUEL LB FUEL 

60 1. Ab o.o I. 17 3132.BC 10.10 11.26 S.66 o.o 1.11 •589.S5 14. 79 lb.SO 
85 ?.. 44 o. 0 0.9S llJS.O• 11.49 12 ••• 4 .44 o.o 1.n S705. 77 70. q1 22.63 
qz I. 93 o.o o. 79 JIJ5.84 11.69 12.•R J. 76 o.o I. 55 611•.8R 22.19 7•.n 
IJ 4. 1'i 0.10 o.o 1130.SH o.o 6.qlt 3. 75 0.2• o.o 24H.lb o.o 5.•8 
98 1. 7q o.n n.o "JI lb. 05 11.17 o.o 3. 11 o.o o.o 64ql.61 21.0I o.o 
II •.B0 0.12 J .60 JI 30. 34 5. 26 b.Bl ·1. 75 0.25 I. 23 2410.16 4.o5 5.29 

5.2C'I o. v. o.o 112q. 11> o.o 6.5q 3.17 0 .. }4 o.o 2211. 18 o.o .\ .11 
21>. 65 17.69 z.•1 ]01>2. l 7 2. 04 •.11 l4.7<J 7 .05 I .•A 1699.SO 1.13 7.61 

POWF.R CIJ co THC NO NO NO 
PEACF. NT l 2 x 

RA JED LA/ lK HP-HH l Bl lK HP-MK LB/ I• HP-HM LB/ l K HP-HR LR/IK HP-MR. L8/IK HP-HR 

T.o. 

60 2.HO 2017..081 o.o 6.•85 0. 74R 1.233 
85 1. JR6 17Rt.q40 o.o b. 529 O.S39 7 .. 068 
q1 l.OBb 17,,4. 7';7 o.o 6.577 0.4'96 7.023 
13 7.44':1 •001.059 o. 4 74 o.o o.o JO.RH 
qA 1.001 1 r.q. J6b o.o b.2Cl o.o o.o 
II R. 1t95 5'51.297 o.s-;6 9 .16q 2. JQ I 11.q60 

7 I J. 577 RI I> 1. 086 0.8R9 o.o o.o 11.201 
l I H7.H4 21512.723 89. 178 l•.131 18. 741 JJ.013 
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CAL ID NUMBER• ll ENGINE TYPE AND MDDELI T5&-AlB SERIAL NUllBER: AE-IDJZD2 

TEST ORGANI ZATIONI 11 R I KELLY 

llODE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POllER HP RATE RATE llT FACTOR MODE MASS llASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAX I-IDLE D.010 112.6 ll.181 582.6•9 1.aoo 19.aD •• 115 18•.51 22.626 15.67 a. 111a1 
TAKEOFF 1.aaa 3755.a 1.•T2 2a91.aH 1.aDD a.5D D.D29 17.H l.66D 31.2'1 D.DDD'l2 
CLIMBOUT a.'IDa ]]79.5 •• DD6 1916.847 1.aDD 2.5D D.167 7'1.87 2.D'la 14D.81 D.DDll'I 
APPROACH D.lDD 1126.5 4.6D• ID86.378 1.DDD •.5D D.345 81.48 4.238 84.49 D.DD4D9 
TAXI-IDLE a.a10 112,6 ll.18l 582.649 1.aaD 1.aa 1.518 67,98 22.626 U.14 a.111a1 

TOTAL FOR CYCLEI 6.254 01.25 la5.41 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 14. 5DI 
LBS PDLLUTANT/U HP-HR/CYCLE: 2D.477 
LBS POLLUTANT/IDDDK HP AT T.0.1 a. na 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN ' HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE llT FACTOR llOOE MASS IUSS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I- IDLE a.a1a 112. 6 5. 258 582 .649 1.aaa 19.aa '· 665 184.51 9,a2s 15.61 a.a4668 
TAKEOFF 1.aDD 3755.a a.a 2a111.Dll 1.aDD D.5D D.D 17.0 D.D 11.29 a.D 
CLIMBOU7 a.'IDD ]]79.5 D.au 1916.847 l.DDD 2.5D D. DDI 7'1. 87 a.aa7 14a.81 a.ODDao 
APPROACH a.lOD 1126. 5 0.162 IOB6. 378 1.00D 4.50 0.012 81.U 0.14'1 84.49 0.00014 
TAXI-IDLE D.OlD 112.6 5.25B 5B2.64'1 1.000 7.00 0.613 67.'IB '1.025 ll. I• 0.0•668 

TOTAL FOR CYCLEI 2.2111 01.25 1D5. 41 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 5.111 
LBS POLLUTANT/ IK HP-HR/CYCLE I 7. 502 
LBS POLLUTANT/IOOOK HP AT T.0.1 D.O 

MODE FUCTIONAL POWER EMISSION FUEL USAGE Tl ME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR. 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.010 112· 6 2. '1•9 582.6•'1 1.000 Ill.OD 0.'134 IB4. 51 5.062 15.67 D.02618 
TAKEOFF I.DOD 1755.0 26.01 20111 .on 1.000 0.5D 0.220 17.43 12 .641 11.211 0.0070• 
CLIM BOUT a.ciao 337'1.5 21. '169 1'116.841 1.000 2.50 0.'19'1 79.87 12.504 l•0.81 O.OD709 
APPROACH 0.100 1126.5 'l.]]6 1086.378 1.000 4.50 0.700 81.48 8.511• 84.49 0.00829 
TAXI-IDLE 0.010 112. 6 2.'14'1 582.6•9 1.000 7.00 0.1•• 67.98 5.062 11.1• 0.02618 

TOTAL FOR CYCLE: 1.197 01.B 1D5.41 
LBS POLLUTANT/ U LB FUEL/CYCLEI 7.•14 
LBS POLLUTANT/IK HP-HR/CYCLE: I0.•69 
LBS POLLUTANT/ IODOK HP AT T .O.: 58.661 
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DATEI t./Z4171 

TEST DRGANllATION: S ~ R I KELLY 

FNGINE SUPPLIER: USAF, KELLY AFR 

ENGINE DATA •••••••••••••••••••••••••*********************************************************************************** 
CAL ID NUMBER: IZ ENG INF TYPF ANO MOOfL: T56-A7KR SE• IAL NUHBfoR: AF-104Z IS 

RATED HORSEPOWER: 3155. 

FNGINE TOTll_ llME: 5143. HRS 

TIME SINCE HO! SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI CO~PRESSOR OVERHAUL: o. HRS 
NZ CD~PRFSSOR OVERHAUL: -o. HRS 
CDMBUSTOR CAN REPLACEMENT: o. HRS 
FIRS! STAGE NOllL~ GUIDE VANE OVERHAUL: o. HRS 
NI !URBINE ~VfPHAUL: o. HRS 
NZ !URBINE OVFRHAUL: -o. HRS 

FUEL: JP-4 FUEL H/C RATlll: I .QQ~ 

OPERATIONAL nATA •o••················································· 
INLFI AIR IEHOFRAIUPE, OEGOEES F: START Q0.00 FINISH Q0.00 

AIMOSPHER IC PRES SUR•: STAAi FINISH zq .14 

INLET AIR HUMIOITY, LBS HZO/L~ AIR: 0.0141 

OELAllVE HUMIDITY: 43.00 PERCFNT 

SAMPLE LINE: TEMPFRAIURE, DEGREES C: 150.00, FLOW RATE, LITERS/MIN: 4Z.50 

SAMPLE LINE T ~ ANSPnR r T IMF, SEC: 0.50 

NUMAER DF IFSIS: 

COMHFNTS: 

FIA CALCULATION AAS£n ON EXHAUST COMPOSITION •OR LAS! RUN 

ELAPSED !ES I POWF..R ENG I NE MEASURED GAS GEN CAlC COMPRESSOR ENGINE IURAINE 
I IMF "4nl')E IHRUSl,LBS PERCFNT SPEED ruEL AIR FLOW Fl A DISCHARGF PRESSURE INLET 

OR OAIEU RPM FLOW LA/SEC TEMP RATIO TEMP 
SHP r .a. Nl NZ LB/HR OEGREES F EPR OEGREFS F 

o.o II 0 210, .oo % \3810.00 -o.oo 1410.00 10. 10 0.013000 -o.oo -o.oo 1508.00 
~•JO ll l 2n2.~o Jq 11100. 00 -0.M 1140.00 JO. 10 0.016100 -o.oo -o.oo l 110.00 

10.00 31 2 12,A.OO R1 l3R00.00 -o.oo IR50.00 10. 10 0.011000 -o.oo -o.oo 1175.00 
l 6. l ~ 4/ "\ 840. 00 27 13240.00 -o.oo RQ5.00 2 7. 80 O. OOBQOO -o.oo -o.oo lZ04.00 
11. ]0 51 1470.00 Ql 14200.00 -o.oo 2052.00 Jl .R~ 0.017QOO -o.oo -0.DO IQ52.00 
IQ.00 41 840 .oo 22 l 3240. 00 -o.oo 8Q5.00 27.RO 0.00,QOO -o.oo -o.oo IZOB.00 
IQ.45 RI 423.00 11 I ll40.00 -o.oo 765.00 28. JO 0.007500 -o.oo -o.oo II 08 .00 
72.00 11 l 41.00 1 QBQ0.00 -o.oo 585 .oo 15.00 0.010000 -o.oo -o.oo 1202.00 

POWER E Xtl~IJST EXHAUST co en IHC NO ND NO Al OEHYOES SMOKE PARTICULATES 
PEPCENI GAS G•S 1 WETI 2 I WE I I 1 wF TI 2 x 

RATEn f( MP PRESSUQF PP"'lV I WE I I PPMV PPHV I wE I I I WEI I 
T.o. nECR.f rs 1 PSIA PERCENT v PP"'V PPllllV 

'b -o.rm -U.'lO 41.00 l. 38 o.o 6b.OO 7.00 n.oc -o.oo -o.oo -o.oo 
7q -a.no -o.oo 37.00 2. Q] o.o QR.OC 7.00 105.0U -o.oo -o.oo -o.oo 
81 -o. 00 -n.on H.00 3.1• o.o 108.00 5.00 1 ll.00 -o.oo -o.no -o.oo 
22 -o.oo -o.oo 34.00 l. 7l o.o o.o o.o 35.00 -o.oo -o.oo -o.oo 
qz -o.oo -o.oo 1 l .on l. 4b o.o o.o o.o 113.00 -o.oo -o.oo -o.oo 
22 -o. 00 -o.oo H.00 l. 7l o.o o.o o.o 35.00 -o.oo -o.on -o.oo 
ll -o.oo -r.on 32.00 l. 4 3 o.o o.o o.o 78.00 -o.no -o.oo -o.oo 

I -o.oo -o.oo 311.00 2 .l q 228. 00 11.00 18. 00 zq.oo -o.oo -o.oo -o.oo 

POWER ._!\SS ••I . .ass [•I "4SS E•I ••~s 1-:flill MASS foHI MASS F~ I MASS EMI M~SS EMI MASS EMI MASS EMI MASS EMI MASS EHi 
PERCENT r.11 H[ •n2 r.01 NO NOX r.n t<C N02 cnz NO NOX 

RAIEO LAI IK l RI lK l Rll K LAI l K LR/ lK LKll K LR/HA. LR/HR LB/HR LB/HR. L Bf HR LR/HR 
T .O. Ln FtJFI. LR fUfl LR FU[l LR f\lfl LA S:lJEL LA FU~l 

~6 3. 44 n.o O.Qft 3113 • '• 7 o.oe 10. 05 't. R4 o.o l. ]h HlR.20 1l.81 14. 17 
7q 2.57 n.o O. 7A J l 14. i1 I 10.qb 11. 74 4. JH o.o l. ]b 54 5•. 75 lQ.07 20 ... 
R7 7.0S n.n 0.52 3135.oO l l. 70 11. 72 ]. 86 o.o 0.% 5800.85 20. 13 21 .6Q 
22 1. qb o.o o.o 3132.6• o. 0 b. 10 3. 5'i o.o o.o 2801.72 a. a b.OO 
qz l. 7q o.o o.o lllb.06 o.o 10. 71 l .67 o.o o.o 6435.20. o.o 21. Q7 
2? J. 80 o.o ~.o "JlJZ.QO o. n 6.63 '·'•" o.o o.o 2803.Q• o.o 5.Q3 
II 4. 46 o.n a.a 1111.86 c.o h.41 3. 41 o.o o.o 71QS.88 o.o 4.QO 

3 } 1. fJfl \ \ .b, Z.•3 30b3.'tfl. l.'I 4.24 16.20 b.80 1.54 11qz.13 O.Q4 2.48 

POW FR (~ Cll THC NO NO NO 
PERCFNT 2 l x 

RATED lf'i /I K HP-HM l '\/ H< HP-H~ LBl l K HP-H~ L 81 l K HP-HR ls:\/ lK HP-HR LAI lK HP-HA. 
r.n. 

56 2.101 20Q8.QOb o.o 6 .085 0.'45 6.HO 
7Q I. 4 70 197.q. 'll4 o.o b.JQb o.•57 6.AH 
87 l. 180 1115 .ll4b o.o 6. 3'2 o. zq• 6.6]6 
72 4.724 JH7. 757 o.o o.n o.o 7.142 
n l. 057 1854.523 o.o o.o o.o 6.HZ 
22 4. O'i2 1318.0U o.o o.o o.o 1. 060 
11 B.0~7 5bM.008 o.o o.o o.o ll.5Q4 

3 I 14. tt lb l27l0.lb4 48.234 b .674 IO.Q71 l 7 .5Q5 
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CAL ID NUMBER: 12 ENGINE TYPE AND MD DEL 1 T5~A1KB SERIAL NUMBER: AE-ID42 U 

TEST OAGANllATIDNI 11 A I KELLY 

MDDE FRACTIONAL POWE A EMISSION FU El USAGE TIME IN co FUEL LB CO I EN EAGY lB CO I 
PDllEA HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HA HP-HA 

lB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.030 Ill. 6 Zl. 649 609.ZZ2 1.000 19.00 6.B'5 19Z.9Z 35.535 35.67 D.19218 
TAKEOFF 1.000 3755 .o o.o 2256.038 1.000 0.50 o.o 18.80 o.o 31.29 o.o 
Cl IMBOUT 0.900 3379. 5 1.666 1953.967 1.000 2.50 0.06'1 81.42 0.853 140.81 0.0004'1 
APPROACH 0.100 1126.5 3.642 1002.166 1.000 4.50 o. 273 75.16 3.635 84.49 0.00323 
TUI-IDLE 0.010 ll2.6 Zl.6 .. 'I 60'1.ZZZ 1.000 l.oo Z.526 11.oa 15.'B5 11.u 0.1'1218 

TOTAL FDA CYCLE: 9. JZ4 439. 37 305.41 
LBS POLLUTANT/IK LB FUEL/CYCLE: 22.131 
LBS· POllUTANT/IK HP-HA/CYCLE: 31. 83'1 
LBS POLLUTANT/IOOOK HP AT T.o.: o.o 

MOOE FRACTIONAL POWE A EMISSION FU El USAGE TIME IN H( FUEL LB Ht I ENERGY LB Ht I 
POWE A HP RATE RATE VT FACTOR MOOE MASS MASS IK LB FUEL HP-HA HP-HR 

lB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112. 6 7.955 609.222 1.000 1'1.00 2.519 192.92 13.057 35.67 0.07062 
TAKEOFF 1.000 3755 .o o.o 2256.038 1.000 0.50 o.o 1e.eo o.o ll.29 o.o 
CLIMBOUT 0.900 Hl'l.S 0.004 1953.961 1.000 2.so o.ooo Bl.4Z o.ooz 1 .. 0.81 0.00000 
APPROACH 0.300 1126. 5 o.o 1002.166 1.000 4.50 o.o 75.16 o.o 84.49 o.o 
TAX I-IDLE O.DJO 112. 6 7.955 609.222 1.000 1.00 0.9Z8 11.oa 13 .057 ll. l 4> 0.07062 

TOTAL FDA CYCLE: 3.447 439. 37 305.41 
LBS POLlU1ANT /IK L8 FUEl/CYtlE: 7.846 
LBS POLLUrANT/IK HP-HA/CYCLE• 11.281 
LBS POLLUTANT/ IOOOK HP AT T .O.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POllER HP RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL HP-HA HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 112.6 2.021 609.222 1.000 19.00 0.642 l 'IZ • 'IZ 3.327 35.67 0.01799 
TAKEOFF 1.000 3755.0 Z5. 869 2256.0JB 1.000 0.50 O.Zl6 18.80 11.467 Jl.29 o. 00689 
CL IMBOUT 0.900 3379.S 22.194 1953.967 1.000 z. 50 C.950 81.42 11.665 140.81 0.00674 
APPROACH O. JOO 1126. 5 7.169 1002.166 1.000 4.50 0.53B 15.16 7.154 84.49 0.00636 
TUl-IOlE 0.010 112. 6 2.021 609.222 1.000 1.00 0.236 Tl.OB 3.327 13.14 0.01199 

TOTAL FOR CYCLE: 2.581 439. 31 305.41 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 5.875 
LBS POLLUTANT/IK HP-HR/CYCLE• 8.452 
LBS POLLUTANT /IOOOK HP AT T .O.: 57.411 
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DUEi 6/ 24171 

TEST IJRGANIZATION: S W R I KfLLY 

FNGINE SUPPLIER: USAF, ~ELLY AFR 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMAER: II ENGINE TYPF ANO MODEL: T5b-Al5 SERIAL NUMBER: AE-1011634 

RATED HORSEPOWER: 45'11. 

ENG INF TOTAL TIME: 2119, HRS 

TIME SINCE HOT SEC !ION OVFRHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL! -o. HRS 
COMBUSIOR CAN REPLACE"ENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINF OVFRHAUL: o. HRS 
N2 IURRINE OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL H/C RATIO: I .'195 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••********************* 
INLET AIR TE"PERAIURE, DEGREES F: START 7'1.00 FINISH Bo.oo 

AIMOSPHF.R IC PRESSURE: START 2'1.29 FINISH 

INLET AIR HUMIDITY, LBS H20/LB AIR: O.Olb7 

R ElAT I VF. >IUMI DI TY: 7b.OO PERCENT 

SAMPLE LINE: TE"PERATURE, DEGREES C: 150.00, FLOW RATE, LllERS/~IN: 

SAMPLE LINF TRANSPORT TI Mf 1 SEC: 0.50 

NUMBER OF HSTS: I 0 

CO"MENIS: 

F/A CALCULATION RASFO ON FXHAUSI COMPOS II ION FOR ALL RUNS 

ELAPSED IF.SI POWER FNG INE MEASURFO GAS GFN CALC COMPRESSOR ENGINE TURBINE 
I IMF MOOE lltRUSI ,LAS PERCENT SPEED FUF.l AIR FLOW F/ A DISCHARGE PRESSURE INLET 

OR RAIFO RPM FLOW LB/SEC TEMP RATIO TEMP 
SHP I. O. NI N2 LB/HR OEGRF.f S F FPR DEGREES F 

o.o II 0 2610.00 5b llB20. 00 -o.oo 1600.00 H.40 o.01noo -o.oo -o.oo 1605.00 
b.00 21 I lBJR.00 B] l]B00.00 -o.oo 20B5.00 H.'10 0.011100 -o.oo -o.oo IB12.00 

11.00 ]/ 2 41 ?J.OO A'I IJB20.00 -o.oo ZIBO.OD ll. bO o.01Booo -o.oo -o.oo 1'120.00 
lh.]0 bl ] 4] 86. 00 95 IJBOO.OC -o.oo 2215.00 11.40 0.020100 -o.oo -o.oo 19bB.OO 
l'I .oo " b B4R. 00 IB l]]b0.00 -o.oo '1]0.00 11.10 O.OOBJOO -o.oo -o.oo 1212.00 
21.00 5/ • 4452.00 'lb IJBZ0.00 -o.oo l295.00 11.10 0.020100 -o.oo -o.oo 2015.00 
n.oo bl 5 020.00 q4 llBOO. 00 -o.oo 2275.00 Jl.40 0.020100 -o.oo -o.oo 1no.oo 
25.00 41 q 11.00 iq I H50. 00 -o.oo '155.00 11.60 O.OOB400 -o.oo -o.oo 1210.00 
27.00 7/ 127.00 2 qqqo.oo -o.oo 5B5.00 I l.40 0.012100 -o.oo -o.oo 121B.OO 
7B.JO A/ 2.13.00 s 11150.00 -o.oo 750 .oo 10.20 O.OOb'IOO -o.oo -o.oo 112'.00 

POWER EXHAUST FXllAUSI en en THC NO NO NO ALOEHYOES SMOKF PART I CUL ATES 
PERCE,._,T fiAS f.AS I W[ll 2 lWETI I WF I I 2 x 

RAJEO TF MP PRf SSURF PPP1V I WET I PPMV PPMV I WET I IWETI 
l.IJ. UEGR[FS F PSI A ~EPCFNT v PPMV PP14V 

56 -o.oo -o.oo 21.00 2.b'I A,00 bl. 00 1.00 68.00 -o.oo -o.oo -o.oo 
BJ -o.oo -0.00 22.00 ]. 45 B.oo 'll.00 •• oo '17.00 -o.oo -o.oo -o.oo 
B'I -o. 00 -o.oo n.oo 1.t2 'I.CO 9].00 6. 00 qq.oo -o.oo -o.oo -o.oo 
'15 -o.oo -o.oo z 1. 00 4.04 11.00 I 02 .00 9.00 111.00 -o.oo -o.oo -o.oo 
IB -n.oo -o.oo 2'1.00 1. b1 •.oo o.o o.o ll.00 -o.oo -o.oo -o.oo 
9b -o.oo -o.oo ?1.00 4.04 12.no o.o a.a 111.00 -o.no -o.oo -o.oo 
q4 -o. 00 -o.oo 21.00 •• 04 11.00 107 .oo '1.00 111.00 -o.oo -o.oo -o.oo 
l'I -n.on -0.00 2'1.00 1. 70 9.00 o.o o.o 35. 00 -o.oo -o.oo -o.oo 

2 -o. oa -a.oo 17B.aO 2.44 t85.00 q.oo I?. 00 28.0a -o.ao -o.oo -o.aa 
5 -a.oo -o.oo 40.00 1.40 1B.oo o.o o.o 2'1.00 -o.oo -o.oo -o.oo 

POW FR "44SS FMI "'A~~ F.'"11 Iii' A Si FMI HASS fMI !i!ft.SS fMI MAS~ fHI MASS FMI •ASS fMI MASS EMI ~ASS E•I MASS EMI M •SS f"I 
•EMCENI rn "f N02 Cll2 NO NOX co HC Nn2 cn2 Nn NOX 

RUED LA/ IK l RI lK L~/IK L Bil•. IR/ l K LRl IK LO/HR LBl~R LR/HR LR/HR LB/HR LB/H~ 

r .n. LR flJFL L~ FUEL LR FUEL LR FLJFI LH ruEL LA FUFL 

5b I. 71 n. 34 a. R~ 3135.Zb 7. 4] R.2'1 2. 73 a.54 I. Jb so 16.41 11. R'I ll.2b 
Al 1.21 n. 21 O,JH 11 lb. I 5 H. A4 q,72 2. b5 a.55 o. 7q b5JA.Bb I B. 41 19.22 
B'I I .ll o. 78 0.54 JI lb. l? '3.42 A.Q1 2 .h4 a. h2 •• 18 bBlb.AB 18. lb 1'1.55 
'15 I .1)4 o. 31 0.7J 31 lb. _\q "· 2B '1.01 2. lb o. 71 I .bb 7115.ZS IB.Bl 20.4'1 
IB '. 46 O.h2 a.o JI JI. 75 o.o b.41 1.22 o. 57 o.o 2'112.51 a.o b.02 
'lb l .04 r.. ]4 o.o lllb.11 o.o Q.01 7. 18 o. 78 ~.o 7197.B2 o. 0 20.67 
q4 1.04 o. JI o. 7J JI lb. ]Q R. 7R q,01 2. lb o. 71 l .bb 7115.2B IB. 8] 20.49 
IQ 3. 1•0 Cl.60 o.o 31 JI. A7 o.o b. 74 J. 25 0. 5R a.o 2'1'10.'14 o.o b.o\4 

2 10. 01 17. 51 2.4B 104].b? l. I 7 l.b'i I 7. 56 10.24 1.45 17B0.5h O.b9 2.14 
~.b8 I .4b o.n 312''>.'ll o.n b. 11 4 .26 I .10 o.o 2144.4'9 o.a 5.aB 

POWER co co THC Nn NO NO 
P~RCENI 2 2 • 

RATED L•llK HP-HR LHllK HP-HR LR/I K tlP-tlP. LR/ l K HP-HR LR/ lK HP-HR. IR/ I K HP-HQ 

I. O. 

5b I. 04b l'lll.•'lh 0.20R 4.';~6 0.52J 5.07'1 
Bl O.bQI 1703. 716 n. 14 .. 4.801 0.201 5.00B 
R9 0.'41 165R.2JO 0 .150 4.451 0.7B7 4. 74 I 
q5 O. 5~A 1626.RJO 0.161 4,2'14 0.37• 4.673 
IB ] • 7% 1414.584 0.67S o.o o.n 7.0'15 
'lb 0.5)5 lblb.lb2 0.115 o.o o.o ... b ... 4 
94 0.54b lb51.bB5 o. lb4 4.35'1 0. 3R5 4.744 
l'I J.565 12Bl.11'1 0.014 a.o o.a 1.0bb 

2 llB.215 14020.1 b4 AO.blb 5.40~ 11. 41] lb.Bl9 
5 IA .2q7 100hl.?8B 4.Hb o.o a.a 21. rB• 
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CAL ID NUMRER• II ENGINE TYPE AND MODEL: T56-A15 SER Ill NUllBERi AE-106634 

TEST ORGANIZA Tl DN: W R KELLY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER HP RATE RATE WT FACTOR llODE MASS llASS IK LB FUEL HP-HR HP-HR 

LB/HA LB/HR lllN. LBS. LBS. 

TAXI-IDLE O.OJO IH. 7 30.Z55 575.ZH 1.000 19.00 9. 581 182.15 5Z.59B 4].61 o.21967 
TAKEOFF 1.000 4591.0 2.112 2358. 710 1.000 o.5o 0.018 19.66 0.895 JB.26 0.00046 
Cl IHBOUT 0.900 41ll .9 2. l45 2164.557 1.000 2.50 0.098 90.19 1.on 112.16 0.00051 
APPROACH 0.100 I 371.l l.149 11]5.41l 1.000 4.50 o. 236 85.16 2. 774 103.lO 0.00229 
TAXI-IDLE 0.010 111.1 10.255 575.225 1.000 1.00 l.510 61.11 52.598 16.07 0.21'167 

TOTAL FOR CYCLE: ll.462 444. 27 Hl.40 
LBS POLLUTANT/IK LB FUEL/CYCLE: 10.102 
LBS POllUTANT/IK HP-HA/CYCLE• ]6.05l 
LBS POLLUTANT/IOOOK HP AT T.D.: O.l&l 

HOOE FAAC TIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB HC I 
POWER HP RUE RATE WT FACTOR llOOE MASS MASS IK LB FUEL HP-HA HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 IH.7 18. 507 575.225 1.000 19.0D 5.861 182.15 12.114 43.61 0.1Hl7 
rAKFOFF 1.000 4591.0 o. 557 235B.710 1.000 0.50 0.005 19.66 0.2]6 38.26 0.00012 
Cl IMBOUT 0.900 4Ul.9 o. 511 2164.557 1.000 2.50 o. 021 90.19 O.Zl6 172.16 0.00012 
APPROACH 0.100 ll71.] 0.544 1135.413 1.000 4.50 0.041 85.16 0.479 IOl. 30 o. 000)'1 
TAXI-IDLE 0.030 131.1 18. 507 515.225 1.000 1.00 2.15'1 67.11 12.174 16.07 O.ll07 

TOTAL FOR CYCLE• 8.086 444. 27 373.40 
LBS POLLUTANT/IK LB FUEL/CYCLE• 18. 202 
LBS PDLLUTANT/IK HP-HR/CYCLE• 21.656 
LBS POLLUTANT /IOOOK HP AT T .O.: 1.010 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOXI ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MODE MASS MASS 1K LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

lAXl-IDLE 0.010 137. 7 1.1>60 575.225 1.000 19.00 o. 526 1B2. t 5 2.en 0.61 0.01205 
TAKEOFF 1.000 4591.0 21. JZJ 2158.710 1.000 0.50 o.11a 19.66 9.042 )8.26 o. 00465 
CLIMBOUT 0.900 4131.9 19. 560 2164.557 1.000 2.50 0.815 90.19 9.0)6 112.11> 0.00473 
APPROACH 0.100 1371.J B.J98 11)5.41] 1.000 4.50 o.uo 85.11> 7.397 103.JO 0.00610 
TAX 1-1 OLE 0.010 137. 7 1.660 575.225 1.000 1.00 0.194 67.11 2.BB5 16.07 0.01205 

TOTAL FOR CYCLE• 2.342 444. 27 373.40 
LBS POLL UTANTI I K LB FUEL/CYCLE J 5.271 
LAS PDLLUTANT/IK HP-HR/CYCLE• 6.271 
LBS POLLUTANT/IODDK HP AT T.O.t JB. 712 
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OATf: 6/16171 

TEST ORGANIZATION: ALLISON DIVISION 

ENGINE SUPPLIER: ALLISON OIVISIUN 

ENGINE DATA ••••••••••••••••••••••**'*'****'''''''''''''''''''''''''******'***'''*'''''''''''*'*''''''''''''*'**''****'' 
cu ID NUMAH: 18 ENGINE fYP[ ANO •ODfl 1 T56-115 SEA Ill NUMA ER: 8506 

RATEfJ HOASFPOWEA: 45q1. 

ENGINE TOTAL TI •E: o. HRS 

TIME SINCE MfJT SECT ION OVERHAUL: o. HRS 

TIME SINCF: 

NI COM PRE SSDR OVERHAUL• o. HRS 
N2 COMPAfSSOR OVERHAUL: o. HRS 
CfJMRUSTUR CAN RFPlACEMENT: o. HRS 
FIRS I STAGF NO!llE GUIDF. VANF OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE DVF.AHAUL: o. HRS 

FUH: JP-5 FUEL H/C RATIO: 1.no 

OPERATIONAL OATA •••**''''''''''''''''''''''''''''*'''''*'*''''''''''' 
INLET AIR TE•PERATUPE, DEGREES F: SHAT qo.oo FINISH BB.DO 

ATMOSPHFAIC PRESSUPE: START 2A.70 FINISH za.qo 

INLET AIR MU•IDHY, LBS H20/LB AIR: 0.00% 

RELATIVE HUMl~ITV: 10.00 PERCFNT 

SAMPlf LINE I UNSPQRT TIME, SEC: 1.00 

NUMBER OF TES IS: 

COMMFNTS: 

FINAL RUN 

CLOCK HSI POW FR ENG INF •EA SURED GAS GEN CALC COMPRESSOR ENGINE TURBINE 
I I ME •noe IHAIJST,LBS P~ACFIH SPFEO FJJfl AIR FLOW FIA fllSCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC IF.MP RATIO TEMP 
SHP 1.0. NI NZ LB/HR OEGREES F EPR DEGREES F 

-o.oo I/ 0 '-35.60 5 11500.00 -o.oo 121.00 zq.B1 O.OC67nO -a.co -o.oo 1oqo.oo 
-o.oo u I 1.142.qo 51 D~00.00 -o .oo 1521..00 20.1q 0.014200 -o.oo -o.oo 1610.00 
-o.oo )/ ~ 15qo.qo 7B llBOO.CC -o.oo 1q2s.oo 2q12.oo o.011qqo -o.oo -o.oo IB50.00 
-o.oo 5/ I 4160.30 qo DB00.00 -o.oo 2157.00 2q. 12 0.020100 -o.oo -a.on 1q10.oo 
-o.oo bl 5 1081.50 '-' 14200.00 -o.oo 105B.OO 21.11 o.OIOBOO -a.co -a.co 13B5.00 
-o.oo " 6 e 2•. 20 IB IJ200.0C -o.oo qoo.no 2q. 58 o. 008500 -o.oo -o.oo 1175.00 
-o.oo 151 7 2 5 7. 00 5 13500.00 -o.oo no.co lq.q7 O.OOOROO -o.oo -o.oo 1085.00 

POWER EXHAUST FX"AUST Cfl co THC. Nil NO NO Al OE HYDE S SMOKE PARTICULATES 
PERCENT GAS GAS I DRYI 2 IWHI I DRYI 2 • 

RA TEO TFMP PRESSURE pp111y I CRY I PPMV PPMV ID• YI IORYI 
T .a. OEGRE~S F PSIA P[RCENI v PPflllV PPt<IV 

5 -o.on -a.on 50.0n l .42 40.00 -a.no -o.oo 32.00 -n.oo b2.00 -o.oo 
5 l -o.on -o.oo 10.00 l.23 ll.00 -a.on -o.oo q1.oo -o.oo 5Q.nO -o.oo 
78 -n.oo -a.co 12.on •• 10 2.00 -o.oo -o.oo 12q.oo -o.oo oo.oo -o.oo 
qo -o.oo -o.oo )4. 10 4 .4 l 2.no -o.oo· -o.oo 152.00 -n.oo 60.00 -o.oo 
ZJ -o.oo -o.oo 35.00 l.07 3.00 -o.oo -o.oo 120.00 -a.co 51.00 -o.oo 
I B -n. on -o.oo 52.no 2.oB 1.00 -o.oo -o.oo 11.00 -n.on 02.no -o.oo 

5 -n. oo -n. oo 50.00 1.42 Zl.00 -o.no -o.oo JO.OD -0.DO 67.00 -o.oo 

POWEP •ASS EMI r-1AS5 S::,_.I '4A.SS 
~-· 

MASS 1:J11111 MASS >~I MASS FMI MASS fMI MASS E~ I MASS E~ I MAH ~Ml MASS EMI •ASS EMI 
PFRCENT en H( N02 cn2 ~o NOX r.o MC N07 C02 NO NOX 

R.ATEO LA/lK l ~/I K lBll K Let IK LUIK lB/IK LB/HR lSIH• LB/HR lB/HR L~IHP LB/HR 
T .O. LR FUFL LP FUEL LB FUEL LB flJEL LB FUF'l LR FUEL 

5 1. 00 J. 75 -o.oo 3124.bO -a.no 7. )b 5.0~ 2. l~ -0.DO 12 52. B• -o.oo 5. 31 
51 1. ~"' 0.4B -a.no 0Jl 40. '.iO -c.no q.Ab 2.Bl o. 72 -o.oo 417Q.lj.ft -n.oo 15.0 I 
78 I .'ib o.oo -o .co 1141.fll -o.oo 10.H l.00 0.11 -o.oo 6048.lB -o.oo 1q.9q 
qo I. 'il 0.05 -o.oo JI 41. ~7 -o.oo I l.27 J.10 0.12 -o.on 6761.50 -o.oo 2•.25 
2l 2. ,~ 0.12 -o.oo 1140. 6) -1).00 

"· eo 
2.4( 0.12 -o.oo HZZ.78 -0.0f' 1•.00 

IA 4. f)Q a. 11 -~.oo 11 lh.l? -a.no l l. lQ 4.4Q 0.15 -0.00 2827.60 -o.oo 10.07 
~ 1.01 I.EH -o.oo ll2A. l7 -o.oo b.Ql 5 .12 l.37 -o.oo ZZBl. 7l -o.oo 5. 04 

POWER en co THC NO NO NO 
PERCENT 2 2 • 

RA TEO LA/I K HP-lfP LBllK HP-HR L Bil< HP-HR LRll • HP-HR LB/ lK HP-HR. LAii K HP-HR 
r .o. 

5 1.l. <.]q qi;b2. I Zl q. qi;t, -o.ooo -o.ooo zz. 527 
51 1. 200 2040.010 o. 1oq -o.ooo -n.ooo ~.404 

'" o. q37 lbS4. JOA O.OJI -0.000 -o. 000 5.540 
qo o. 7q4 1025.246 0.028 -o.ooo -o.ooo 5.RlO 
2J 2.J2Q J012.l85 0.11 J -o.ooo -o.ooo l) •• q6 
18 i; •• , lb ]404.004 O. IAJ -o.ooo -o.ooo 12.147 

5 I q. "14 RAB6.035 5.110 -0.000 -o.ooo 1'1.620 
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CAL 10 NUllBER: IB ENGINE TVPE ANO MODEL• T56-Al5 SERIAL NUMBER: 8506 

TEST ORGAN I LAT ION: ALLISON DIVIS ION 

MDDE FRACTIONAL POWER EMISSION fUEL USAGE TIME IN C:O FUEL LB C:O I ENERGY LB CD I 
POWER HP RATE RATE WT FACTOR MODE KASS KASS IK LB FUEL HP-HR Hl'-HR 

LB/HR LB/HR KIN. LBS, LBS. 

TAXI-IDLE 0.030 Ul. 7 2,9B7 •06.335 1.000 19.00 Q,9•6 128.67 7.351 •3.61 0.02169 
TAKEOFF 1.000 4591.0 3, 867 23H.892 1.000 0.50 0,032 19,•6 1.656 JB.26 o.oooB• 
CLIM80UT Q,900 4131.9 3, 515 2134,571 1.000 2.50 0.147 BB.94 1.6'1• 172.16 O.OOOB6 
APPROACH O.JOO 1377,3 2.604 1184. J25 1.000 4.50 0.195 88.82 2.198 IOJ,JO Q.OOIB9 
TAXI-IDLE 0.030 137. 7 2,987 •06.335 1.000 1.00 o. )48 41.41 1. J51 16.07 0.0216-i 

TOTAL FOR CYCLE• 1,669 373. JO 373.40 
LBS POLLUTANTllK LB FUEL/CYCLE: ••• 11 
LBS POLLUTANT/IK HP-HR/CYCLE: ••• 10 
LBS POLLUTANT/IOOOK HP AT T.o.: 0.102 

MOOE FAACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER HP UTE RATE WT FACTOR MODE KASS KASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN, LBS. LBS. 

TUl-IOLE 0,030 137. 7 6.425 406.]]5 1.000 1-i.oo 2.0J5 128.67 u.au 43.61 o.0•665 
TAK EOFF 1.000 091.0 o.o•• 2330.892 1.000 0.50 o.ooo 19.•6 0.019 38.26 0.00001 
CLIMBOUT 0.900 4131.9 0.058 21H.571 1.000 2.50 0.002 88.94 0.021 172.16 0.00001 
APPROACH 0.300 1377. 3 0,095 118•, 325 1.000 •• 50 0.001 88.82 0.080 lOJ,JO 0.00001 
TUI-IDLE 0.010 111.1 6.425 406.315 1.000 1.00 Q, 750 41.41 is .au 16.07 Q.04665 

TOTAL FOR CYCLE• 2.794 371. JO JlJ.40 
LBS POLLUTANTllK LB FUEL/CYCLE• 7,485 
LBS POLLUTANTllK HP-HR/CYCLE: 7.481 
LBS POLLUTANT/IOOOK HP AT T.O.: Q,081 

llODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOii ENERGY LB NOi/ 
POWER HP RATE RATE WT FACTOR l<OOE KASS KASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TAI 1-1 OLE O.OJO 137. 7 I .6ll 406.335 1.000 l'J.00 o. 517 128.67 4.020 43.61 0.011&6 
TUE Off 1.000 4591,D JD.015 2))0.B92 1.000 0.50 o. 251 19.46 12.881 JB.26 0.00655 
C:LIM80UT 0.900 4Ul,9 ZJ.183 21)4.571 1.000 2.50 0,991 88.94 11.142 172.16 0.00576 
AP PR DACH O.JOO 1377.J 10. J57 llB4. J25 1.000 4.5D 0.111 8B.82 8. 745 103. JO 0.00752 
TUI-IDLE O.OJO 137. 7 1.6)) 406.335 1.000 1.00 D.191 41.41 4.020 16.07 o.011B6 

TOTAL FDR CYCLE: 2. 726 Jn. 30 JlJ,40 
LBS POLLUTANT/ l K LB FUEL/CYCLE: 7.J03 
LBS POLLUTANT/ IK HP-HR/CYCLE: 7,JOI 
LBS POLLUTANT/lOOOK HP AT T.o.: 54.591 
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DATE• 6121171 

TEST DACANIZATION1 AlllSDN DIVISION 

ENGINE SUPPllFR: AlllSON n1v1SIDN 

ENCl"E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' 

Cll ID NU•AER: 1q ENG INF TYPE ANO MllDEl: TS6-A 15 SER I Al NUMBER: a5oq 

RATED HORSEPOWER: 45q1. 

ENGi NE TOTAL TIM[: o. HRS 

TIME SINCE HOT S~CTION OVERHAUL: o. HRS 

TIME SINCF: 

NI COMPRE ssnR OVFRHAUl: o. HRS 
NZ COMPRESSOR OVERHAUt: o. HRS 
COM~USTUR CAN REPLACEMENT: o. HRS 
FIRST STACE NOlllF GUIDE VANE OVERHAUL: o. HRS 
NI TURAINE OVERHAUL: o. HRS 
NZ TURAINE OVERHAUL: o. HRS 

FUEt: JP-5 FU El H/C RA! IO: 1.no 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INlf.T AIR TEMPERATURE, OEr.RFES F: START qo.oo FINISH 

ATMOSPHERIC PRESSURE: START ZB.70 FINISH 

INLET AIR HUHIOllY, lBS HZU/lR AIR: o.ooq4 

RFlAllVE HU~IOl!Y: zq .OO PERCPIT 

SA•PlE UNF: lEHPERATIJRF, CFGREES C: 154.440 FtO• RATE, LITERS/HIN: 5.00 

SA MPl E llNE IRANSPOPI TI MF, SEC: 1.00 

NUMBER OF TF.STS: 

COMMENTS: 

FI NAl RUN 

Cl!l(K !EST POW CR ENGINE MEASURED GAS GEN CAlC COMPRESSOR ENGINE TURRI NE 
TIME HOOE THRUST,tRS PERCENT SPEfD FU El ~IR HOW FIA DISCHARGE PRESSURE INlEl 

OR RATCD RP~ FlOW l A/SEC TEMP RATIO TfHP 
SHP l.O. ~I NZ t 8/HR OEGRFES F E PR DEGREES 

-o.oo I/ ZJ5.60 5 11500.00 -o.oo 718 .oo zq. n 0.006700 -o.oo -o.oo qqo.oo 
-o.oo 21 zsw.qo 55 11800.00 -o.oo 1544.00 -o.oo 0.014'00 -o.oo -D.00 1610.00 
-o.oo l/ J5q1.oo 7~ 1~800.00 -~.oo 1q40.oo 2q.6z o.01azoo -o.oo -o.oo 1850.00 
-o.oo 4/ l 18<].70 e1 11800.00 -o.oo 2045.00 2q. 12 0.019100 -o.oo -o.oo 1q20.oo 
-o.oo 5/ 4 4]]~. 40 q. 11800.00 -o.on ZIZB.00 2q.6s 0.019900 -0.DO -0.0D 1970.DD 
-0.DO 11 e2q.20 I H 11400.0D -o.oo 908. 00 2q.4a o. 008600 -0.DO -D.00 125D.OO 
-o.oo q/ 411 h.50 9q 11BOD. 00 -o.oo 2150.DO ?9. 58 O.D20200 -o.oo -0.DD 1q1D.oo 
-o.oo 14/ 9 95. 20 2 I ODDO.OD -o.oo 572. 00 20.08 O.OOJBOD -0.DO -D.00 1205.00 

POWER E•HAUST EXHAUST co co THC Nil NO NO AtnFHYOES SMOKE PARTICUlAIES 
PERCENT GAS GAS 1D•v1 2 IWETI I DRY I 2 x 

RATED IEMP PRES SURF PPMV ICRYI PPHV PPMV I ORYI IDRYI 
T .O. OFGPFfS F PSIA PE RC ENI v PPMV PPMV 

5 -o. DD -D.00 52.0D 1.10 12.00 -o.DO -o.oo 4b.OO -o.no 52.0D -o.oo 
55 -o.oo -n.oo 17.no ].46 5.DO -n.oo -o.oo IO?.DO -o.oo 51.00 -o.oo 
78 -o.oo -o.oo 37.00 4.42 ]. 00 -o.oo -o.oo 142.0C -0.0D 51.00 -o.oo 
Al -o.oo -o.oo J 5. 00 4.55 2.00 -o.oo -o.oo 145.00 -o.oo H.00 -0. OD 
94 -o.no -n.oo n.no ". 70 J.OO -o. 00 -o.on 150.00 -o.oo 51.00 -o.oo 
18 -o.oo -o.oo 17 .DO 2. 18 a.oo -n.oo -0.DO 12. OC -o.oo 54.00 -0.DD 
R9 -o.oo -o.oo 15.00 4.90 1.00 -o.oc -o.oo 150.00 -o.oo SJ.DO -o.oo 

2 -o.oo -o.oo 450.00 3.08 lHO. 00 -o.oo -o. 00 7q.oo -0.DO •1.00 -o.oo 

PO~ER •ASS EHi -.ss f HI MASS £~1 MASS [H 1 MASS lM I HASS E~l HASS EM l •ASS FMI MA~S FM I •4SS FM I HASS E~I MASS ~·' 
PFRCF~T en H( N02 CO? NO NO• co HC N02 cn2 NO NOX 

RATED lA/lK l R/lK lB/l K lR/H lB/l K lBll • 1.~/HR tA/HP lB/HR l B/HQ LR/HR lA/HR 
'.o. lA FU[l LP FUEi. t• FUEL lH FllH lA fl/F.l 1.q FU El 

6.00 2 .1 e -o.oo 112A.97 -o.oo R. R5 4.H 1.57 -o.oo 22'6.60 -o.oo b.lh 
55 7.14 0.1 7 -o.oo 1140.70 -o.nn O.hB ].JO O.lh -o. 00 494q.21 -o.oo 14.q4 
78 1. b7 n. o~ -n.oo 3141. b 1 -o.oo 10.55 1.25 0.16 -a.no b09•. 84 -o.oo 20.'7 
RJ I .54 o.os -o.oo 3141. Q,, -o.oo 10.47 ] .15 O.t I -o. 00 6'2•. JI -0.DO 2 I .<Ct I 
q4 l.4rJ O.M -J.00 l141.97 -o.oo 10 .48 ]. 17 O.H• -o.oo 6bRb.12 -o.oo 22. Jl 
18 1. 10 0.4l -o.oo 11 ]8.112 -o.oo 4.82 3.0R 0.10 -o.oo 2849.H -o.oo •• ]7 

89 I• '•l 0.01 -o.oo 1142.0R -o.oo 10.0~ ). 07 O. lt- -o.no 6755.4,, -o.on 21. 67 
l 28 ••• 14. IQ -1).00 lObO. l'lli -o.nn ].01 lb .2• 8.17 -o.oo 1750.Rl -D.00 1. 72 

POWER Cll en THC Nil NU N!J 
PERCENT 2 2 

RATFO LR/IK :1P-11rt LR/ 11( HP-HR LB/ I K HP-H~ l 8/lK HP-HR LR/lK HP-HR LR/ l K HP-.. IR 

r.o. 

5 16.5b4 qs15.b41 6.••1 -o.ooo -o.ooo 26.974 
55 1.290 190Q.22l 0.104 -o.ooo -o.ooo 5.884 
7R o.qo1. 1697.255 O.Olt4 -o.ooo -o .ooo 5.700 
RJ o.q1• l667.109 0.02• -o.oco -o.noo 5.555 
94 o. 711 1542.215 ~.018 -0.001 -o.ooo •.145 
18 1. 712 34lb.2l4 0.470 -o.ooa -o.ooa 5.271 
aq n. 146 1641.070 O.OJB -o.ocn -o. DOO 5.252 

2 111.011 1en1.ooo R5.25J -o.ooo -o.ooo IR.102 

F 
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CAL ID NUMBER: 19 ENGINE TYPE AND MODEL• T56-Al5 SERIAL NUllBERI 8509 

TEST OR CAN I ZA Tl ON 1 ALLISON DIVISION 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN to FUEL LB CD I ENERGY LB CD I 
POWER HP RATE RATE WT FACTOR llODE MASS llASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAii-iDLE 0.010 111.1 4.110 46).900 1.000 19.00 I. 320 146.90 8.988 43.61 0.01021 
TAKEOFF 1.000 4591.0 2.814 2242.194 1.000 0.50 0.024 18.68 1.282 18.26 0.00061 
CLIHBDUT 0.900 4131.9 2.806 2105.092 1.000 2.50 0.111 81.11 I .]]3 112.16 0.00068 
APPROACH 0.100 1371.3 3.122 1106.484 1.000 4.50 0.234 82.99 2.822 IOJ.30 0.00221 
TUI-IDLE 0.010 IH. J 4.110 463.900 1.000 1.00 0.486 54.12 8.988 16.0J 0.01021 

TOTAL FOR CYCLE: 2.182 390.41 313.40 
LBS POLLUTANT/ IK LB FUEL/CYCLE 1 5.589 
LBS POLLUTANT/IK HP-HR/CYCLE: 5.80 
L8S POllUTANT /IOOOK HP AJ T .Q. I o.522 

MODE FAACTI ONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE WT FAtTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS· LBS. 

TAXI-IDLE O.OJO I 11. 7 6.147 461.900 1.000 19.00 1.946 146.90 13.250 43.61 0.04461 
TAK EOFF 1.000 4591.0 o.o 2242.194 1.000 0.50 o.o 18.6B o.o 3B.26 o.o 
CLIMBOUT 0.900 4131.9 0.001 2105.092 1.000 2.50 o.ooo 81.11 0.001 172 .16 0.00000 
APPROACH o. 300 1371.3 0.160 1106.484 1.000 4.50 0.021 az.99 0.325 101. 30 0.00026 
TAXI-IDLE 0.030 131.1 6.10 463.900 1.000 1.00 0.111 54. IZ 13.250 16.0J 0.0446) 

TOTAL FDA CYCLE: 2.691 190.41 313.40 
LBS PDllUTANT/ 1K LB FUEL/CYCLE• 6.B9Z 
LBS POLLUTANT/ IK HP-HA/CYCLE I 7.206 
LBS POLLUTANT/IOOOK HP AT T.Q.1 o.o 

MOOE FRACTIONAL POWER ElllSSIDN FUEL USAGE JIME IN NOX FUEL LB NOX/ ENERGY LB NDXI 
POWER HP UTE UTE NT FACTOR MODE llASS MASS 1K LB FUEL HP-HR HP-HR 

LB/HR LB/HR JllllN,. LBS. LBS. 

TAii-iDLE 0.010 l]J. l 1. 412 463.900 1.000 19.00 0.441 146.90 3.045 43.61 0.01026 
TAKEOFF 1.000 4591.0 ZJ. 554 2242.1'14 1.000 0.50 0.196 18.68 10.505 38.26 0.00513 
CLIMBOUT 0.900 4131.Q zz.161 2105.092 1.000 Z.50 0.924 BJ. 71 10.510 112.16 o.oo5J6 
APPROACH 0.100 1311.l J.015 1106.484 1.000 4.50 0.526 82.99 6.340 103.30 0.0050'1 
TAii-iDLE 0.030 131. 7 1.412 463.'100 1.000 1.00 0.165 54. IZ J.045 16.07 0.01026 

TOTAL FOR CYCLE: 2.258 3'10.41 JU.40 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 5. 784 
LBS PDllUTANTllK HP-HR/CYCLE• 6.041 
LBS PDLLUTANTllOOOK HP AT T.0.1 42. 154 
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DATE: 6/28171 

TEST ORGANIZATION: ALL ISON DIVISION 

ENGINF SUPPLIFR: ALLISON DIVISION 

FNGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' 

CAL ID NU~AER: 20 ENGINF. TYPE ANO MODEL: '56-Al s SF.RI Al NUM8FR: n16 

RATED HORSEPOWER: 4S91, 

ENGINF. TOfAL TIME: o. HRS 

TI ME SINCE Hr.T SECTION OVH'4AUL: o. HRS 

TIME SINCE: 

NI COMPHSSOR OVF.RHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMFNT: o. HRS 
FIRST STAGF NOLLLf GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVFRHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: JP-~ FUEL HIC RAT 10: 1.970 

OPERATIONAL OATA *****'*''*'***'*''*'''**'*'**'''''''''''************* 
INLET AIP TEMPERATURE, DEGREES F: START 02.00 FINISH 7B.OO 

ATMOSPHERIC PRESSUPE: STAPT 28.80 FINISH 

INLET AIR HU•IOITY, LBS HlO/LB AIR: o.011s 

RELATIVE HUMIOlfY: 41,00 PF.ACF.NT 

SAMPLE LINE: TEMPERATURF. DEGREES C• 154,44, FLOW RATE, LITE•SIMIN: 5.00 

SAMPLE LINE UANSPORT TIME, SfC• 1.00 

NUMBER OF TFSTS: 

COMMENTS: 

GREEN RUN 

CLOCK ff ST POW FR ENG INF MF.ASURFn r;as GEN CALC COMP Rf SSOR ENGINE TURBINE 
T IMF MOOE THRUST,LBS P~Rr.FNT SPF.ED FUEL A IR FLOW FIA OISCHARGF. PRESSURE INLET 

OR RATfD RPM FLOW LB/SEC TEMP RATIO TEMP 
SHP T.o. NI NZ LR/HR Ofr.REfS F EPR OEGR EES f 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.ao 
-o.oo 

POWER 
PF.RC ENT 

RAT F.0 
T.o. 

• 56 
80 

5 ., 
17 
91 
17 

2 

P09'FR 
PERCENT 

RATFO 
T ,0, 

4 
Sb 
9n 

5 
•3 
IT 
•1 
17 

2 

POWFR 
PERCENT 

RA TEO 
T.o. 

4 
Sb 
80 

5 
Q] 

17 
•1 
IT 

2 

21 0 212,60 4 IJ4CO.OO -o.oo 714.00 JO, 19 0.006500 -o.oo -o.oo IOT0.00 
JI 2 2605,bO ~6 11800.00 -o.oo 1575,00 J0.96 0.014100 -o.oo -o.oo 1610.00 
4/ l J'78.50 AO 13800. 00 -o.oo 1970.00 JO, TS 0.017800 -o.oo -o.oo 1850.00 

IA/ 4 25T.OO 5 I 3500. 00 -a.co 751. on 10. T8 0.006AOO -a.oo -o.oo 1075.00 
10118 43 IJ. 50 91 IJK00.00 -o.oo 2190.00 JO, T8 0.019800 -o.oo -a.co 1970.00 
12110 A07,90 I 1 13400,00 -a.co 896. 00 30.b8 Q,OQAIOO -o.ao -a.no 1195.00 
bll l 4?.04.00 91 13800.00 -o.oo 2175,00 JO, 78 0.019600 -o.oo -o.oo 1970.00 
A/ b ROT. 90 IT 13400.00 -o.oo 900,00 30.bl 0.008200 -o.oo -o.oo 1195, 00 

I 11 ~ 95.20 2 10000.00 -o.on 560.00 20.16 0.001100 -o.oo -o.oo llR0.00 

EXHAUST FXHAUST co en THC NO NO NO ALOEHYDES SMOKE PARTICULATES 
GAS GAS I ORY I 2 IWfTI IORYI 2 

TFMP PRFSSIJRC: PPMV I ORV) PP"1V PP"'V IORV) COPV) 
OF CREES F PSIA 

-o.oo -o.oo 
-o. 00 -o.oo 
-o.on -o.oo 
-o.oo -o.oo 
-o.no -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

~ASS F'11 
r.n 

LA/ IK 
LB FUEL 

MA~S EMI 
HC 

B. 31 
2. 06 
I. 1h 
8. H 
I. •5 
5. 51 
I, A?. 
5.55 

2•.14 

Cll 

l R/l K 
LA fllEL 

o. 54 
n.11 
o. 09 
0.54 
o.oe 
o. 17 
o.oe 
0.11 

I 6, BA 

LR/ IK 1-tP-HP 

27. Q IJ 
I. 245 
o.q"" 

2'•· t52 o.••1 
6.1 ll 
n.q40 
6, IRI 

111 ... 6 

PFRCENI v PPf'lllV PP"1V 

61.00 I, '1 7,00 -o.ou -o.oo 74.00 -o.oo ~o.oo 

]4.00 ] • 30 l,00 -o. on -0.M 88.0C -o.oo 51>.00 
36. 00 4, 10 3,00 -n.oo -o.oo II~. 00 -o.oo 58.00 
b]. 00 I. 51 T.no -o.oo -o.oo 24.00 -o.oo 50.00 
4'3.00 4.40 3,00 -o.oo -o. 00 lb4. 00 -o.oo 56.00 
58.00 2. 10 l.no -o.oo -o.on 42.00 -n.on 54.00 
40.00 4.40 l,OQ -o.oo -o.oo 138.00 -o.oc 56.00 
57.00 2 ,05 3.00 -o.oo -o. 00 20.00 -o.oo 54.00 

375.00 2.50 310.no -o.oo -a.on 6.00 -a.no 42.00 

~ASS EMI 
~f)2 

L"1 IK 
l~ !=UFL 

-o. co 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.oo 
-o.oo 

en 
2 

LR/IK HP-HR 

M511.8l2 
1898.627 
lbd2 .421 
QI 10. H8 
1594.879 
3•11.320 
1625.211 
J4n.766 

17955.504 

MASS FMI 
C~2 

LB/I K 
LB FUEL 

3129.99 
3140.•• 
3141.51 
1129,9q 
ll 41.23 
1135.41 
3141. 45 
313S.34 
305?.•l 

MASS E•I 
NU 

LA/IK 
LB FUEL 

-o.on 
-o.oo 
-o.nn 
-o.oa 
-n.oo 
-o.oo 
-o.oo 
-a.no 
-n.oo 

THC 

l.R/ l K HP-H~ 

1.803 
o.nt.s 
0.047 
I. 573 
0,041 
o. 185 
0,04? 
o. 19n 

qq. 786 

MASS FMI 
NO> 

LB/IK 
LR FUEL 

s.20 
R. 1b 
9,21 
s.20 

5,91 
3.24 
]. 46 
b. 26 
°"• 2R 
4.94 
J. q5 
4.9<> 

12.24 
6. 56 

10.10 
4.48 
0. 71 16.]2 

NO 

L 0/1 K HP-HR 

-o .one 
-o.ooo 
-n. ono 
-o.oon 
-n.ooo 
-o.ooo 
-o .coo 
-o.ooo 
-n.ono 

MASS FMI 
HC 

LB/HR 

0,3H 
0.11 
0.11 
0.40 
0.18 
0.15 
0.1 A 
0.15 
9.4' 

NO 

MASS EHi 
Nf)2 

LR/t'R 

-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.co 
-o.oo 

MASS E~I 

co2 
LB/HM. 

?214.K2 
4q41.06 
618B.80 
2356.8• 
6879.29 
2809.33 
6832.64 
2821. 81 
1709,]b 

NO 
x 2 

LR/ lK HP-HR LF\/ IK HP-ltA. 

-o.ooo 
-o.oon 
-o.ooo 
-o.ooo 
-o.ooo 
-a.coo 
-o.ooo 
-o.ooo 
-o.ooo 

17.466 
~. 293 
4,9Jl 
l~.238 
b.214 
7.HO 
5.129 
4.Q87 
4.505 

MASS EHi 
NU 

LR/HM 

-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.00 

MASS EMI 
NOl 

LB/HR 

1.11 
I l. 79 
18.15 
J,92 

26.81 
5. 87 

22.40 
4.0l 
0.43 
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CAL ID NUMBERI zo ENGINE TYPE AND HODELi T56-Al5 SERIAL NUMBER! 8516 

TEST ORGAN I ZATIONI ALL ISDN DIVISION 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CD I 
POWER HP RATE RATE WT FACTOR MOOE llASS MASS Ill LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.010 ll7. 7 10.176 61Z.968 1.000 19.00 1.2z2 194.11 16.601 43.61 o.on88 
TAKEOFF 1.000 4591.0 4.51) zz90.a11 1.000 0.50 o. 018 19.01 z.oos 18.Z6 o. 00100 
CLIMBOUT 0.900 4131.9 J.60Z Zl33.054 1.000 Z.50 o.1so 88.88 1.689 17Z .16 0.00081 
APPROACH 0.300 1377.) 4.281 1138.158 1.000 4.50 o. 321 85.36 1.11>1 101. 30 0.00111 
TUl-IDLF 0.010 137. 7 10.176 61Z.968 1.000 1.00 1.187 71.51 16.601 16.07 o.ones 

TOT AL FOR CYCLE: 4.919 458.87 373.40 
LBS POLLUTANT/ I K LB FUEL/CYCLEI I0.1ZO 
LBS POLLUTANT/IK HP-HR/CYCLE: u.1n 
LBS POLLUTANT/ IOOOK HP AT T .O.: o.a10 

MOOE FRACTIONAL POWER ElllSSIDN FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER HP RATE RATE WT FACTOR llODE MASS llASS IK LB FUEL HP-HR HP-HR 

LA/HR LB/HR MIN. LBS. LBS. 

JUI-IDLE 0.010 137. 7 I). 048 61Z.968 1.000 19.00 4.132 194.11 21.ZB7 43.61 o.09414 
TAKEOFF 1.000 4591.0 0.091 Z280.B31 1.000 0.50 0.001 19.01 0.040 38.Z6 0.00002 
CL lllBDUT 0.900 4131.9 o. 085 2U3.054 1.000 2.50 0.004 es.ea 0.040 172.16 0.00002 
APPROACH 0.100 1377.3 0.052 1138.158 1.000 4.50 0.004 85.36 0.046 101.10 O.OOOOlt 
TUI-IDLE 0.030 137.7 13.048 612.968 1.000 1.00 I. 522 11. 51 21.287 16.07 o. 09414 

TOTAL FOR CYCLE: 5.662 458.87 373.40 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 12. 340 
LBS POLLUTANT/Ill HP-HR/CYCLE• 15.164 
LBS PDLLUTANT/IOOOK HP AT T.0.1 0.166 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NDX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.010 137. 7 0.611 612.96B 1.000 19.00 0.194 194.11 0.997 43.61 0.00444 
TAKEOFF 1.000 4591.0 ZB.681 2280.Bll 1.000 0.50 0.239 19.01 12.575 38.26 0.00625 
CLI MA OUT 0.900 4131.9 25 .520 21)3.054 1.000 2. 50 1.063 aa.B8 11.964 112.16 0.00618 
APPROACH 0.300 1377.3 6.4B7 lllB.15B 1.000 4.50 0.4B7 B5.)6 5.700 103. 30 0.00411 
TU I-IDLE 0.010 IH.7 0.611 612.968 1.000 1.00 0.011 71.51 0.997 16.07 o.00444 

TOTAL FOR CYCLE: 2.054 458.87 373.40 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 4.416 
LBS POLLUTANT/ IK HP-HA/CYCLE I '· 500 
LBS PDLLUTANT/IOOOK HP AT T.0.1 52.061 
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DUE: 612'1/7 l 

TEST ORGANIZATION: ALLISnN DIVISION 

ENGINE SUPPLIER: •LLISON DIVISION 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••*******************************************************•*** 
21 ENGINE TYPE ANO MUOEL: T5h-Al5 

RATED HORSEPnWER: 

ENGINE TOTAL TIME: 

TIME SINCF HOT SECTION OVERHAUL: 

TIMF SINCE: 

NI COMPRESSOR nvERHAUL• 
NZ COMPRESSOR OVFRHAUl: 
COM8USTOR CAN RFPLACE~ENT: 
FIRST STA~E NOZZLE f.UIOE VANf OVERHAUL: 
NI ru•qlNE OVERHAUL: 
NZ IURBINF OVERHAUL: 

FUEL: JP-5 FUEL H/C RATIO: l.Q70 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
O. HRS 
O. HRS 
O. HRS 
0. HRS 

OPFRATIONAL nATA ***************************•************************* 

INLET AIR TEMPFRAIURF, OFf.RFES F: START BT.OD FINISH 83.00 

ATMOSPHFR IC PRFSSUR[: START ZB. 70 FINISH 2'1.00 

INLET AIR HUMIOI TY, LRS H70/L3 AIR: 

RELATIVE HUMIOITV: 50.00 PERCFNT 

SERIAL NUMBER: 

SAMPLE LINF: TE~PFRATURF, OEGRFES C: 15•.44, FLOW RAIF, LITFRS/MIN: 5.00 

SAMPLE LI NE TRANSPORT Tl Pl(F, HC: 1.00 

NUMRER OF TFS TS: 11 

COMMENTS: 

G•FEN RUN 

CLOCK TEST POWER ENGl~E •FASURF.n GAS GEN CAL( 
11 ME HOOE r~r:iusr ,Lqs PF~CFNT SP FED FUEL A IR FLOW FIA 

OR AAHO RPM FLOW LB/SEC 
SHP T.o. NI NZ LB/HR 

-o.oo 71 215. 60 5 11500.00 -o.oo HI.CO zq. q4 O. 006ROO 
-o.oo 31 7h1l.l0 58 11800.00 -o.oo 15BQ.QQ zq. 03 0.014700 
-o.oo 41 3h79.50 RO nsoo.no -o.oo lQH0,00 10. no 0.018300 
-o.oo 5/ 4 3qA5, I 0 B6 13BOO.OO -o.oo ZllR.00 zq.01 0.01%00 
-o.oo 10/ 5 476Q. 70 q3 13BOO.OC -o.oo 2260.00 2q. n 0.020000 
-o.oo 12110 7bli.40 16 lHOC.00 -o.oo BQ0.00 lO.Zl O. COB700 
-a.no h/12 4247.1:10 q7 13BOO.OO -n.oo 2241.00 2Q.Q7 o.OlOBOO 
-o.on R/ 6 7h5.40 16 13400.00 -o.oo BBQ,M 10. 14 0.00~200 

-o.oo 14/ B 4747.BO q7 l HOO. DC -a.no 2258.00 30.04 0.070'100 
B .oo 1711 • 05.20 l 10000.00 -n.oo 560.00 Z0.14 o. 007700 

-a.no 18/ I 7 ?J5.60 5 11500.00 -n.oo r.2.nn JO. 12 0.006AOn 

POWER F lOll\ll'il ~XIUUST en en THC NO NO Nn 
PERr.ENT r.A~ r.a c; I ORVI z I WET I CORVI l x 

RATEO HMP PRESSURE PPllllV I O•YI PPMV PPMV IORVI CORY I 
T .o. OEGP.H S • VS I A PE•CFNT v PPMV PPMV 

-n.oo -o.oo 5q .oo 7. 55 l. 00 -n.oo -o. 00 40.00 
5R -0.()0 -o.oo lt..00 '.41 l.00 -o.no -o. on 6R.OO 
BO -o. 00 -n.oo 34.00 4. 32 15.00 -o.oo -o.oo 114.00 
Bh -0.1)(} -o.oo lb.no 4.51 14.00 -o.oo -o.oo llb.00 
0) -o. 00 -0.00 50.0C 4. 10 10 .oo -a.on -o.oo l IB.00 
lb -a.on -r.oo 54.00 l. IR 10. no -a.on -o.oo oo.oo 
qz -o.nn -o.o~ 19.00 4. 70 15.00 -o.oo -o.oo 110.on 
16 -n.oo -n.oo 54.00 2 .15 10.00 -c.oo -o.oo 'Hl.00 

02 -o.oo -0.00 n.on 4.70 5.00 -o.oo -o.oo 112.00 
2 -o.oo -o.on 355.00 7. 7C 100.00 -o.oo -o.oo 10.00 
5 -o.oo -n.oo ~q.Qf) 1.55 1.00 -n.no -o.oo 14.00 

8~18 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLFT 

TEMP RATIO TEMP 
OFGREFS F EPA OEGRFFS 

-n.oo -o.oo 1065.00 
-o.oo -o.oo 1610.00 
-a.no -o.oo 1850.00 
-o.oo -a.no lQZ0.00 
-o.oo -o.oo 1'170.00 
-o.oo -o.oo 1165.00 
-o.oo -n.oo lQ70.00 
-o.oo -o.oo 1165.00 
-o.oo -o.oo 1'170.00 
-o .oo -o.oo llb0.00 
-n.oo -o.oo 1050.0ll 

ALOEHVOES SMOKE PART I CUL ATES 

-o.oo 52.00 -o.oo 
-o.oo 54.00 -o.oo 
-n.oo 55.00 -o.oo 
-o.on 56.00 -o.oo 
-o.oo 5b.OO -o.oo 
-o.oo 54.00 -o.oo 
-o.oo 56.00 -o.oo 
-o.oo 54.QO -o.oo 
-o.oo 5h.OO -o.oo 
-a.no H.00 -o.oo 
-o.oo 52.00 -o.oo 

PORER •AS~ EM I Ml\S c; EM I M•SS EMI MASS [Ml MASS F•I .•ASS F~"I "4SS [Ml MASS E•I •ASS EMI ~ASS EMI ••SS FMI •ASS FMI 
PE RC ENT Cll "c NOZ coz NO NOX cu HC N07 cn2 NO NOY 

RAT EU LFl 11 K I Bl IK L•ll X LVlK LA/lK LB/ lx LB/HM l 8/MM LB/I-IA LB/HR LB/HR LR/HR 
T.O. L• FU El Lij fUJ=L LB FUFL LB f ~JE L LR FUEL Ln FUEL 

1. llib 0.05 - 11. 00 1141.QJ -n.oo l. 74 I .14 0.04 -o.oo 22Q6.75 -o.oo 1.77 
5B I ,09 0.10 -o.no Jl 41.1 l -n. oo b. 5 l l. l ~ O. lb -o.oo 4qq1.25 -a.no 10.34 
80 I. 57 o.• 1 -n.on 1140.qz -o.M R.bh l.12 0.82 -a.on 6Zl0.0l -o.on 17. lh 
Rb } • l)Q O.H -a.on H4l.Ol -o.on ~.41 l. 3b o. TB -a.on bh5l.bb -o.oo 17.81 
01 7. l l 0.25 -o.no "ll40.4B -o.on B. 74 4. Al a.SB -o.nn 7007.4'1 -o.oo IR.•l 
lb 4. q4 n. c;4 -o.no 1115.20 -n.oo 6.01 4.40 0.48 -o. 00 27Q0.41 -o.on 5.]5 
qz I .bh o. ~0 -a.no H40.R7 -n.oo 1.qb l. 72 n.B6 -o.no 70H.bB -o.oo 17. R5 
lb 5. 01 0.54 -o.oo 'H 15. lb -a.on "t.1q 4. 4b 0,40 -a.on 27B7.lb -o.oo 5.15 
qz I. bb o. 1 l -o.oo 3141. 5 7 -o.oo 7.Pl l. 75 0.79 -o.oo 10Q3.bb -o.no l 7. 6 7 

2 25. ,0 I b. 54 -o. 00 lO'>R. q3 -o. 00 l.55 14.H q,.1'(1 -o.oo 1111.00 -o.oo 1.c..iq 

5 7. 50 0.22 -o.M Jl31,qq -n.n1J Z.'16 5 .bl 0.11 -o.oo 7121.0J -o.oo 1.10 

POW FM en co TH[ "l NO NO 
PF.ACF.NT 7 2 • 

RATED 1.~/ IK 'IP-H..-. LB/ IK HP-HR LMIK ~IP-HFI 1.R/JK HP-HR L~/IK HP-HR LB/ lK HP-Hlol: 

T .O. 

5 4. 94'1 Q74R. 521 0. 152 -o.noo -o.ooo 5. 3qq 
5B I • I 7'I lRbB. 471 n.Obl -o.ooo -o.ono 3. a 12 
BO 0.947 l fl)'JQ. b3 7 0.271 -o.ooo -o.ooo 4 .6fl)4 
06 o. q44 lb6q.lB5 O, lqh -o.cno -o.ooo 4.4bQ 
03 1. 12~ l6b2.l'·H 0.115 -o. 000 -o. 000 4. )bl 
lb 5. 74 7 J645.hl=IS n.021 -o.ooo -o.ooo b.'1Ql 
07 0. i 7c; 16~7.020 0.202 -o.ono -o.ooo 4.202 

" 5,q21 1641.440 0.610 -o.ooo -o.ooo 6. 72B 
qz O.RAZ lbbQ.Obl O.ObB -o.ooo -o.oon 4. lbO 

l 150.~TJ 17q93.715 Q7. 7q 2 -o. n~o -o.ooo zo.qo1 
5 21. >\<Jh qab1.eqR 0.707 -o.ono -o.ooo q.)14 

F 
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CAL 10 NUMBER: 21 ENGINE TYPE AND MODEL: T56-Al5 SERIAL NUMBER I B518 

TEST ORGANllATIDN: ALLISON DIVISION 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER HP RUE RATE WT FACTOR MODE MASS MASS 1l LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 131. 7 7.255 H6.l59 1.000 19.00 2.297 78.01 29.lt48 0.61 0,05267 
TAKEOFF 1.000 4591.0 J.981 2428.125 1.000 0.50 o.on 20.23 1.640 38.26 0.00087 
CLIMBOUT 0.900 4131.9 3. 320 2193.454 1.000 2.50 0.138 91.39 1.514 112.16 0.00090 
APPROACH 0.100 1317.1 1. 750 112B.40 1.000 4.50 0.2BI U.63 3.323 101. 30 0.00212 
TAXI-IDLE 0.010 131. 7 1. 255 H6.J5'1 1.000 1.00 o.a.6 28.14 29.08 16.07 o.05267 

TOTAL FOR CYCLE• 1.596 30J.02 311.40 
LBS POLLUTANT/ 1l LB FUEL/CYCLE• 11. B69 
LBS POLLUTANTllK HP-HR/CYCLE: 9.632 
LBS POLLUTANT/ 10001!. HP AT T .O.: o. n1 

MODF FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER HP RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.030 131. 7 4.540 246.359 1.000 19.00 1.u8 78.0 I 18.429 0.61 o.03296 
TAKEOFF 1.000 4591.0 0.756 24l8.125 1.000 o.5o 0.006 Z0.23 o. 311 38.26 0.00016 
CL IMBOUT 0.900 4131.9 0.611 2193.454 1.000 2.50 0.025 91.39 0.278 112. 16 0.00015 
APPROACH 0.100 1317.1 o. 161 l1Z8.44l 1.000 4.50 0.021 84.63 0.120 101.30 0.00026 
TAXI-I OLE 0.030 IH.7 4.540 246.359 1.000 1.00 o.510 2B. 74 18.0'I 16.07 0.0)296 

TOTAL FOR CYCLE: 2.026 303. 02 373.40 
LBS POLLUTANT/IK LB FUELICYCLEI 6.687 
LBS POLLUTANT/ I K HP-HR/CYCLE: 5.426 
LBS POLLUlANT/10001!. HP AT T .o.: 1.372 

MODF FUCT IONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOii ENERGY LB NOXI 
POWER HP RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 131. 7 0. 390 2'6.359 1.000 19.00 0.124 78.01 1.58' 0.61 0.00283 
TAKEOFF 1.000 45•u.o 21.488 2428.125 1.000 0.50 o.n9 20.23 8,850 38.26 o. 0046B 
CLIMB OUT 0.900 4131.9 18.556 2193.454 1.000 2. 50 0,173 91.39 8.460 112.16 0,00449 
APPROACH 0.100 1317.] 4.815 llZB.441 1.000 4.50 0.166 B4.61 4.320 103. 30 0,00154 
TAXI-IDLE 0.010 111.1 o. 390 H6.159 1.000 1.00 0.046 28.14 1.585 11 .. 01 0.00281 

TOTAL FOR CYCLE: 1.481 303.02 173.40 
LBS POLLUTANTllK LB FUEL/CYCLE: 4.907 
LBS POLLUTANT/lk HP-HR/CYCLE: J.982 
LBS POLLUTANT llOOOK HP AT T .o. I )9.004 
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DATE: 6125171 

TEST ORGANILATION: ALLISON DIVISION 

F.NGINE SUPPLIFR: ALLISON n1v1s1nN 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' 

22 ENGINE TYPE ANO MODEL: T56-Al5 

RATED HORSEPOWER: 

ENGi NE !OTAL TIME: 

TIME SINCE HOT SECTION OV[RH•UL: 

TIME SINCE: 

NI COMPPESSOR OVERHAUL: 
N2 cn•PRFSSOP OVERHAUL• 
COMBUSTUR CAN MEPLACf~f.NT: 

FIRST STAGE NO!!LE GUIDE VANE OVERHAUL: 
NI TYRBINF OVFRHAUL: 
NZ TURBINF OVFRHAUL: 

FUEL: JP-5 FUEL H/C RATIO: 

O. HRS 

0. HRS 

D. HRS 
0. HRS 
O. HAS 
D. HAS 
0. HAS 
D, HRS 

OPFRATIONAL DATA ***************************************************** 

FINISH 98,00 

ATMOSPHERIC PMFSSURE: START 28.60 FINISH 29.0D 

INLET AIR HUMIDITY, LBS H20/L8 AIR: o.Dl55 

RFLArlVE HU•lnlrY: 

SER I AL NUMRF.RI 

SAMPLE LINE: TEMPERATURE, DEGPFES C: 154.44, FLOW RATF., LITFRS/MIN: 5.0D 

SAMPLE LINE TRANSPORT TI MF, S f.C: 1.00 

NUMBER OF TESTS: 10 

COMMENTS: 

GREEN RUN 

CLOCK TFS T POW[q ENGINE MEASUMEO GAS GEN CALC 
TI MF. MOnE fH'UJST ,LBS PERCENT SPEEIJ FUFL A IR FLOW FIA 

OP RATED RP• FLOW LR/SEC 
SHP T.o. NI NZ LB/HR 

-o.oo 71 2 15, 60 5 13500.00 -o.oo 71• .oo 29.62 O.D06700 
-o.oo ]/ 2519,00 55 13900.ryQ -0.00 15lD.OO 29. 35 o. 01450ry 
-D.00 41 l 35()3.10 1h 1 JB00.00 -1).00 1000.0D 20.11 o. 018000 
-o.oo IA/ 4 215.60 5 n500.Do -n.oo 112.00 29.42 0.006700 
-o.oo I Oil R 39A5.IO 86 13900.0C -o.oo 211D.OO 20. 11 0.020100 
-o.oo 17.11 n e07.90 11 13400.00 -o.oo 891.00 29.42 o. OOSJDO 
-o.oo "12 lOH5. I 0 86 13800,00 -o.oo 2110.00 20.11 O.OZDIOO 
-o.oo R/ b 18h .60 11 13400.00 -o.oo 812. 00 20.42 O.OCS200 
-o.oo 14/ R JQA5.10 96 I JRO~. 00 -0.00 2110.00 29.17 0.020100 
-o.oo 17114 •5.20 2 10000.00 -0.0J 554.00 7.0.09 o. 001700 

POWF.P F XHAUST Fl'HAUST co en THC ND ~o Nn 
PERCENT GAS r.AS I OR'fl 7. I WET I IORYI ) x 

R AfED rF."1P PllFSSURF. PP~V l OR'f'I PPlllV PP,,V CORVI tORY I 
T .n. OEC.PFF~ c PS I A PERCFNT v PPMV PPMV 

~ -o. on -0.!10 (11,.00 I. 15 1.no -a.on -n.oo ·n.no 
55 -o.ao -a.or. 34 .oo 3 .OJ 1.00 -a.co -o.oo •I .oo 
76 -a.on -11.0'} 17. 00 1,69 3.00 -l1.0l' -o. on 118. 00 

5 -o.oo -o.oo 66.00 I. 55 0.30 -o.on -o.oo IP .00 
Rb -o.~o -r.on 41.00 4. 15 3.00 -o. 00 -o.o:i 106.00 
11 -C.M -o.oo 51. 00 3 .oo 3.00 -o.oo -o.oo 32.00 
R6 -o.oo -o.no lq.oo 4. ls 3.00 -o.o~ -o. 00 110.00 
11 -0. 00 -a.co 55.nn >.no 1.00 -a.en -o.oo 4Z.00 
•o -n.on -o.oo 3q.no 4.l'i l.OO -o.oo -0.0'l SR.DO 

2 -o.no -o.oo 3AO.OO 2. 65 HI .OD -o.oo -o.oo 18.00 

8512 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLET 

TEMP RATIO TEMP 
DEGRFES F EPq DEGREES 

-0.DO -o.oo 1040.00 
-o.oo -o.oo 1610.00 
-0.DO -o.oo 1950.00 
-o.oo -o.oo 1080.DO 
-o.oo -o.oo I 910,00 
-o.oo -o.oo 1205.00 
-o.oo -o.oo 1970.00 
-o.oo -o.oo 1205.00 
-o.oo -o.oo 1970.00 
-o.oo -o.oo 1200.00 

bLOEHYOES SMOKE PART I CUL Al ES 

-o.oo 50.00 -o.co 
-o.oo 54.00 -o.oo 
-a.on 54.00 -o.no 
-o.no 50.00 -o.oo 
-o.oo 51.00 -n.oo 
-o.oo 55. 00 -o.oo 
-o.oo 57.00 -c.oo 
-o.oo 55.00 -o.oo 
-o.oo 57.00 -o.oo 
-o.oo 4 l.00 -o.oo 

PO-ER •.•S~ '"I "'1ASS F."1 I "1!1\S '.) ~·1 ~ASS EHi .~ASS EMI MASS F•I MASS EHi ••~s FMI MASS [Ml MASS FMI MASS FMI MASS E•I 
Pf RC ENT r.0 HC \HJ1 co' NO NOX en Ht N02 r.uz NO NOX 

RAT En LR/ 11( Ln/ l K l~/ 11( LA/IK LB/ IK LA/ I K LR/Hf.I LS/HR LR/ HR LR/HR l R/HR LA/HR 
T .o. LR FUFL LB FUEL L~ FUEL LR Fll(l LB FllFL l 8 FUEL 

5 Q. n o. 26 -·1.00 3128.53 -o. oo A. qb b. 45 0 .1 s -o.oo 2231.17 -o.oo b. 40 
55 2.74 o. 12 -·1.00 H 40. 68 -n.O'} q.eb 1. 43 0.IP -o.oo 4805.14 -o.oo 1s.oq ,. 1.74 0.1 0 -0.0t) 1141. 53 -0.00 12. "!7 3. 30 O. IS -o. 00 ~•oa.qo -o.oo 7),40 

5 8.4q n.o7 -o.no 3131.13 -o.oo 3. HO 6.04 0.02 -o.oo 222•.36 -o.oo 2. 71 
Bb I. BR ll.OA -o.oo 314 l. j4 -c. 00 e.oo J.qff 0.11 -o. 00 bbl8. 22 -o.oo lh.aB 
11 3. 10 0.12 -o.oo 1138.24 -o. 00 3.50 3. 34 0.10 -o.oo 2H4. 79 -o.oo 3.0A 
96 I.RB o.oq -·1.00 3141. ~4 -c.oo 10.n J.qb O.IR -0.00 6629.21 -o.oo 21.11 
11 ~.4q n. 1 7 -0.00 31]~.47. -n.oo h.~R 4. 7q 0.15 -a.on Z7t4.0q -o.oo 6.00 
R6 1. 7q (I. 09 -'l.00 3141. 46 -o.oo h.64 3. TR 0.11 -o. 00 662S.52 -o.oo 14.02 

2 21.q4 I 4. 31 -1.00 3061.11 -C.('lO 2 .11 l 'i. 1tA 7 ,q3 -o.oo lbq6.00 -o.oo 1.20 

POWER r,n co THC NO NII NfJ 
PERCENT l , x 

RA TEO l ~/Li< "'tP-HR lR/ 11<. HP-Hq LR/lK HP-tt~ LB/lK HP-ltR LB/ lK HP-HR lR/ \I~ HP-HR 

T .o. 

5 l•. 501 q4ql. PH3 o. 771-1 -0.000 -o.ooo 77 .165 
5• I. 151 I Bql .O~I 0.010 -o.ooo -o.ooo 5,q40 
76 I) • • .,41 1703.7Q4 0.052 -o.ooo -0.000 6.670 
~ )5.644 •4~7..4"2 0.068 -0.000 -o.ooo I I .48S 

H6 O. qqA lb:) 1. 2'i I 0.044 -o.ooo -o.ooo 4.231 
I 7 o\. I 38 HlZ. l qt 0.128 -o.oor1 -o.ooo ].Bl6 
86 O.'-l"1'i lhhJ.250 o. 04b -o.ooo -o. coo 5.447 
11 6.0FJl 3475.~n• a. IQ4 -o.ooo -o.ooo 7.631 
86 0.14Q 1•~3 • .121 0.044 -o.ooo -o.ooo 1.518 

2 162.58~ I 1Bl5.149 91.258 -o.ooo -o.ooo 12.650 

F 
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tAL 10 NUMBER: zz ENGINE HPE ANO MODEL: H6-AU SER I Al NUMBER I 851Z 

HST ORGANIUTIDN1 ALLISON DIVISION 

MODE FRAtT IONAL POWER EMISSION FUEL USAGE T ll•E IN to FUEL LB CO I EN ER GT LB CD I 
POWER HP RATE RATE WT FAtTOR MODE MASS MASS IK LB FUEL HP-HR HP-HA 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE O.OJO 1]1.1 l].859 5Z4.128 1.000 19.00 4.389 16'.97 26.442 41.61 0.10063 
TAKEOFF 1.000 4591. 0 5.242 Z400.9JO 1.000 0.50 0.044 20.01 2.1n 38. 26 o. 00114 
CL IMBOUT 0.900 4lll o9 4.162 2198.515 1.000 2.50 o.1n 91.60 1.89] 112.16 0.00101 
APPROAtH 0.100 1377.3 4.465 1166.81' 1.000 4.50 o. ]35 81. 51 J.827 103. ]0 O.OOJ24 
TAXI-IDLE o.oJn ll7. 7 IJ. 859 524.128 1.000 1.00 1.611 61.15 26.442 16.07 o.1006J 

TOTAL FOR tTtLE: 6.558 426.25 JH.40 
LBS POLLUTANT/ IK LB FUEL/tTtLE: U.J85 
LBS POLLUTANT /IK HP-HR/tTtLEI 11.562 
LBS POLLUTANT/ lOOOK HP AT T .O. 1 0.951 

MODE FRAtTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER HP RATE RATE WT FAtTOR MODE MASS MASS IK LB FUEL HP-HA HP-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 IH. 7 u.a12 524.128 1.000 19.0D 4.37' 165.91 26.352 43.61 D.10028 
TAKEOFF 1.000 4591.0 0.011 2400.930 1.000 0.50 0.001 20.01 0.010 38.26 o.OOD02 
tllMBOUT 0.900 4131.9 0.019 2198.515 1.000 2.50 0.001 91.60 o.036 112.16 0.00002 
APPROAtH 0.300 1311.3 O. ll8 1166. B15 1.000 4.50 0.010 81.51 o.11a 101. 30 0.00010 
TAXI-IDLE 0.010 131.7 13.812 524.128 1.000 1.00 1.611 61.15 26.352 16.07 0.10028 

TOTAL FOR tYtLE: 5.999 426.25 373.40 
LBS POLLUTANT/ IK LB FUEL /tYtLE: 14. 075 
LBS PDLLUTANT/IK HP-HR/tYtLE: 16.067 
LBS POLLUTANT/IOOOK HP AT T.o.: o. uo 

MODE FRAtT IONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FAtTOR MODE MASS MASS lK LB FUEL HP-HR HP-HA 

LB/HA LB/HR MIN. LBS. L8S. 

TAXI-IDLE 0.030 131.1 0.414 524.128 1.000 19.00 O.Ul 11•5. •17 0.190 4J.61 0.00101 
TAKEOFF 1.000 4591.0 JO. 582 2400.930 1.000 0.50 0.255 20.01 12.737 38.26 0.00666 
Cl IMBOUT 0.900 4131.9 26.629 2198. 515 1.000 2. 50 1.110 91.60 12.112 172.16 0.00644 
APPRDAtH O. JOO 1311.3 6. 709 1166.815 1.000 4.50 0.503 87.51 5. 750 103.30 0.00487 
TUI-IDLE 0.010 u1.1 0.-.1• 524.128 1.000 1.00 0.048 61.15 0.190 16.07 0.00301 

TOTAL FOR tYtL E: z.ou 426.25 373.40 
LBS POLLUTANT/ I K LB fUEl/tYtLE: 4.802 
LBS POLLUTANT/ IK HP-HR/tYCLE: 5.482 
LBS POLLUTANT/IOOOK HP AT T.o.: 55.510 
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DATE: bl 25171 

rFsr ORGANIZAr!ON: •lllSON OIVISION 

FNGINE SUPPLIFR: AlllSON DIVISION 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUM~FR: 2:1 ENGINE rvoF AND MUDEl: f5b-Al5 SER I AL NUMA FR: B513 

RATEO HORSEPOWER: 45q1. 

FNGINE TOT Al T IHE: o. HRS 

TIME SINCF. HOT SFCTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COHPRF.SSOR OVERHAlll1 o. HRS 
COHAUSTOR CAN AEPLACF.HENr: o. HRS 
Fl~ST STAGE NOlZLF GUIDE VANE' OVERHAUL: o. HRS 
NI TURRINF. OVFRHAUll o. HRS 
N2 TURBl~E OVFRHAUL: o. HRS 

FUEL: JP-5 FUEl H/C RAT 10: I.HO 

OPFRATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLFT AIR TFHPfRATUAE, DEGREES F: START %.00 FINISH q1,oo 

AT•OSPHERIC PPESSURF.: START 28.50 FINISH 2B.RO 

INLET AIR t<UHIOITV, LBS H20/LA 4IR: 0.01&1 

RF.LATIVE HUMIDITY: "4.00 PFACENr 

5'MPLE LINE: rF•PfR4fURE, OFGRfFS C: 1>4,H, FLOW RATE, LlrERS/MIN: 5,00 

SA•PLE LINE TRANSPORT TIME, SEC: 1.00 

NUMBER OF TESTS: 10 

COMMENTS: 

GRfF.N RUN 

CLOCK HST POWFR FNGINE MEASURED GAS GEN CAL C COMPRESSOR ENGINE TURBINE 
T IMF •IJOE THWIJS T, LRS PFRCfNT SPEED FUF.L AIR FLOW F /A OISCtURGE PRESSURE INlfT 

II~ IHI.TEO RP~ HOW LR/SEC TEMP RATI 0 TEMP 
SHP T.u. NI N2 LB/HR OEGREFS F FPR OEGHES F 

-o.oo 71 0 214.20 4 11500.00 -o.oo 100. no zq. Jq O.OOb700 -o.oo -o.oo 1070.00 
-o.oo l/ 2 Z4 OR. bO 52 llB00.00 -o.oo 14qo.on 7q,01· 0.014300 -o.oo -o.oo lbl0,00 
-o.oo 4/ l ]]72.00 13 11ROO.OO -o~oo 1Ab7.00 7.B. 87 0.17<>000 -o.oo -o.no lB50.00 
-o.oo 5/ 4 l656. 60 H 1JROO.00 -o.oo 1<>77.00 26.B7 0.019000 -o.oo -o.oo 1970.00 
-o.oo IOI 5 1851.70 HJ 11eoo.oc -o.oo 207'.00 26.B7 o. 020000 -o.aa -a.no IQ70.oa 
-o.ao 17/10 B 7q. zo 18 1 Haa. oa -o.oo 8%.00 19.04 O. aOBbOa -o.no -n.oo tlla.ao 
-o.oo Ol 17 JB5l. 1a 83 11800.0a -o.oo 2a12.ao 28.BO 0.020000 -o.oo -a.oo 1no.oo 
-o.oo Bl ' B 2•. 20 I B 13400.00 -o.oo 902.00 29.nB a.nOBbOO -a.oo -a.oa 1235.00 
-o.ao l 7/ i ld.50 I 1oaoa.oo -o.oo 5h4.00 lO.ae n.001aoo -o.oo -a.aa 121a.ao 
-o.aa I q/ l 7 114.20 I 15ao. 00 -o.n11 111.~o 7q .a2 o.aOb800 -o.aa -o.oo 1010.oa 

POWfP F<H•usr f'OUUST (0 co THC NO NO NO ALOF.HVOES SMOKE PARTICULATES 
PfRCfNT GAS (jA~ (OP'O 2 IWFTI IORVJ 2 • 

RATEO fFMP PR[SSUH pp .. y C CRY J PPllifV PPMV I ORY I I ORVl 
r.n. Of CR FE S F PSIA PfRCfNf v PPMV PPll4V 

4 -c.011 -o.oo 55 .on I. ~q 3 .oo o.o o.o 21.00 -o.oo 5l. 00 -o.oo 
52 -o.oo -o.oo 40.00 l.Oq l.00 o.o o.o 21.00 -o.oo 52.00 -a.no 
7l -a.oo -o.oo 35.0a 4,a5 l. 00 o.n o.o BQ.00 -o.oo 50.00 -o.oo 
57 -~.ao -o.oo lb.DO 4. lb n.oo o.o o.o l Jl,00 -o.oo 55.00 -o.oo 
Bl -0.10 -o.oo 40.00 lt.41 10.00 o.o o.o ll9.00 -o.oo 55,00 -a.on 
l B -o. on -o.oo 51.00 2.08 18.00 o.o o.o ] 1.00 -o.oo 56,00 -o.oo 
83 -o.oo -o.oo 10.00 4.44 lQ.00 o.n o.o 121.00 -o.oo s>.oo -o.oo 
l 8 -o.on -n.tlo ".oo l.08 12.on o.n o.n l7. 00 -o.oo 5b.OO -o.oo 

l -o.oo -o.oo 375. 00 2. 71 l•0.00 o.o o.n 23.00 -o.oo 4'.00 -o. 00 
-o.oo -o.oo lO ,00 l. hO l.00 o.o a.a 20.00 -a.on 52.00 -o.oo 

POWEP "fA55 J:'11 "'l\S~ F•I '1AS~ ['"I I '1ASS F"1 I MASS F."41 ._.ASS [Ml MASS EMI ~·~s E•I MASS FMl ~ASS fMI "I ASS F~I MASS E •I 
PERCENT w t'( \Hll cn1 ~n NOJC en HC N~2 COl NO NOX 

RATED LF\/ lK Ll\/U< Lq/ ll< LF\/ l K Lrl/ l!o. LR/lK LP/HR L R/~k LA/t"P LB/HA LB/Hk LB/HR 
T.n. L~ FU Ft l. R FUS:L I. 8 FUEL L0 FIJ(l LB FUEi. l B FUEL 

4 t •• qo n. Z7 o.o JI B.ri<> o.u 4. ll 4.RR 0.15 o. 0 7218.21 n.o ).Ot> 

52 7. 5- n.11 J.O 3140.15 o. 0 2. 23 l. 85 0.11 o.o ltb 1tt. 82 o.o J.12 
73 1.n o. oq •1. 0 114 l. c;7 o.o 1.n ). 22 O. lb o.n c;1o14q,.sq o.o I '.L44 
57 ",. o. b7 o.o 3140. IB o.o 10. l 7 J. 14 1.22 o.o hZOB.13 o.o 70.1 l 
BJ I. Bl 0.21 o.o 1140.tJJ n.o 10,]5 3. 7b o. ljb o.n 6514.2Q o.o 21.46 
18 4. BQ I .Ol o.o 11)4.07 o.o 4.88 4.lB 0,QO n.o 2B08.ll o.o •• 36 
Ml 1. 7h 0.51 1.a 3140. lb o. 0 o,09 '·bit I ,Oh o.o 6506.83 o.o lA. H" 
lB 4. ~q O.h 7 o,n '114. ·1q n.o 5.81 4. 41 O.bl o.o 2•27,16 n.o 5.2b 

l 7.h. J9 14. -;o J,O JObJ,78 n.o 2.b6 14.8<> 8.IB o.o 1727.hQ n.o 1. 50 
1 .. 74 0.22 o.o H l8. 05 o.o ~- 74 2 .hb 0.1 s o.o 7211.15 o.o 4.0B 

PnwE• r.o co T~C NO NC NO 
PERCE NI 2 2 x 

AAJEO LR/ lK HP-HP LA/ lK HP-HR LRllK HP-HR LR/ l K t-IP-HR LO/lK t-iP-H~ lR/ l K HP-HR 
T .o. 

• n,1q9 l0155,85Q o. 723 o.o o.o l4.2QQ 
52 1.&on lQ42.547 0.011 o.o o.o 1.1no 
73 a. 054 l 734. 755 o.04Q n.o o.o l.985 
51 I. 251 2Hb.R72 0.458 o.o o.n 7.570 
BJ O.ll7ft 1-,qo.J()q 0.146 o.o a.o 5.57a 
l B 5. l85 lJ.lt6. S51 1.090 o.o o.o 5.21b 
83 o. q41. lh~•.463 0.275 o.o o.o •,AQO 
IR 5.122 l4l0.22Q o. 732 o.o o.o b.J4?. 

l 214.47h 27201.690 l2@. 776 o.o o.o 23.617 
12. 4 Jn l04lb.1qq 0.723 o.o o.o 19.0Sb 
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CAL ID NUMBER• ZJ ENGINE TYPE AND MDDELI T51r-A15 SERIAL NUMBER• 8513 

TEST DRGANI UTION: ALL ISDN DIVISION 

MODE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CD I 
PDllER HP RATE RATE llT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.030 137. 1 5.•26 628.115 1.000 u.oo 1.118 199.09 8.630 0.61 0.03939 
TAKEOFF 1.000 '591. D 6.136 2140.584 1.000 0.50 0.051 22.84 2.239 3B.26 D.00134 
CLIMBOUT 0.900 4131.9 5.139 246B. Ill 1.000 1.50 0.214 102.8• l.08l 172 .16 0.00124 
APPROACH 0.300 1317.3 4. 754 1152.463 1.000 4.50 0.151 86.0 4.125 103. 30 0.00345 
TAX I-IDLE 0.010 137. 7 5.426 628.115 1.000 1.00 0.633 13.35 B.630 16.07 0.03939 

TOTAL FOR CYCLE: 2.913 484. 55 313.40 
LBS POLLUTANT /IK LB FUEL /CYCLE I 6.136 
LBS POLLUTANT/lit HP-HR/CYCLE: 7.962 
LRS POLLUTANT/IOOOK HP AT T.o.: 1.114 

MOOE FR ACT IDNAL POllER EMISSION FUEL USAGE TIME IN ' Ht FUEL LB Ht I ENERGY LB Ht I 
POllER HP RUE RlTE llT FACTOR MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.030 137. 1 1.13B 628.115 1.000 19.DO 2.261 199.09 11. 354 4).61 0.05183 
TAKEOFF 1.000 4591.0 1.146 2140.584 1.000 o.so 0.010 22.84 0.418 38.26 0.00025 
CL IMBOUT 0.900 4131.9 1.060 2468.112 1.000 2.so 0.044 102.B4 0.430 172.16 0.00026 
APPROACH 0.]00 1]17.3 0.909 1152.463 1.000 •• so 0.068 86.0 0. 789 103. 30 D.00066 
TAU-IDLE 0.030 131. 7 7.138 628.115 1.000 1.00 o.8n n.35 11.354 16.01 0.05183 

TOTAL FOR CYCLE: 3.215 484.55 313.40 
LOS POLLUTANT/ I K LB FUEL/CYCLE• 6.636 
LBS POLLUTANT/IK HP-HR/CYCLE: 8.611 
LBS POLLUTANT/IOOOK HP AT T.o.: 2.081 

MODE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POllER HP RUE RUE llT FACTOR llOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.030 137. 7 1.698 628.115 1.000 19.00 0.538 199.09 2. 100 41.61 o. 01233 
TAKEOFF 1.000 4591.0 J0.009 2140.584 1.000 0.50 0.250 22.94 10.950 38.26 0.0065' 
CLIM80UT 0.900 • 131.9 25. 761 2•68.112 1.000 2.50 1.014 102.e• 10 ... 0 172.16 0.00624 
AP PRO AC H 0.300 1377. 3 6.562 1152.463 1.000 4.50 0.492 86.43 5.694 103.30 0.00416 
TAXI-I OLE 0.030 131 ·' 1.698 628.115 1.000 1.00 0.198 13.35 2.100 16.07 0.01233 

TOTAL FOR CYCLE: 2.551 484.55 373.40 
LBS POLLUTANT II K LB FUEL/CYCLE I S.266 
LBS POLLUTANT/lit HP-HR/CYCLE: 6.833 
LBS POLLUTANT/IOOOK HP AT T.O.r 54.411 
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DATE: 6/29171 

TEST ORGANIZATION: ALLISON DIVISION 

ENGINE SUPPLIER: ALLISON OIVISION 

E~GINE DATA •••••••••••••••********************************************************************************************* 
CAL IO NUHBeR: 24 ENGINE TYPE ANO HOOEL: T5h-Al5 SERIAL NUMBER: 8517 

RATED HORSEPOWER: 4SQI, 

ENG I NE TOTAL TIME: o. HRS 

Tl"E SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI C QMPRESSOR OVERHAUL: o. HRS 
N2 COHPRFSSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACE"FNT: o. HRS 
FIRST STAG~ NOZZLE GUIDE VAN[ OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ !URBINE OVFRHAUL: D. HRS 

FUH: JP-5 FUH H/C RATIO: I .Q70 

OPERATIO~Al OATA •••••••********************************************** 

INLET AIP IEMPERAlURE, DEGREES F: START Bb.00 FINISH Q4.00 

ATMOSPHERIC PRESSURE: START FINISH 

INLET AIR HUMIDITY, LBS H20/L8 AIR: 0.o1)0 

RELATIVE HUMIDITY: 46.00 PERCENT 

SAMPLE LINF: TFMPF.RATURf, DEGREES C: 154.44, FLOW RATE, LITERS/~IN: 5.00 

SAMPLE llNF TRANSPOR I TIME, SEC: 1.00 

NUMB FR Of TESTS: II 

COMMENTS: 

GREF.N RUN 

CLOCK TFS I POWER F.~GINF. MFA SURED GAS GEN CAL( COMPRESSOR ENG INC TURRI NE 
TIME HOOE THRUST,LRS PERCFNT SPEFD FUEL AIR FLOW F /A DISCHARGE PRFSSURE INLET 

OR RAT FD RP" FLOW LR /SEC TEMP RATIO !FHP 
SHP T .o. NI N2 LB/HR OFr.REES F EPR OF.GRFES 

-o.oo u 0 235.bO 13500.00 -o.oo 12b. 00 20.0Q 0.00b100 -o.oo -o.oo 1010.00 
-o.no ]/ l 7519,qo ~5 11800. 00 -o.oo 1570.00 20.1b 0.014700 -o.oo -o.oo 1610.00 
-o.oo 41 ] 1547.20 71 I lBCO. 00 -o.oo 1950,00 zq. 5q o. 018100 -o.oo -o.oo 1850.00 
-o.oo 5/ • 1R09 ,qo 62 IH00.00 -0.0') 20h5.00 20.H 0.019500 -o.oo -o.oo 1910.00 
-o.oo IOI 5 4028.~0 87 13800.00 -o.oo 2150.00 7q_ 38 0.020100 -o.oo -o.oc 1q1n.oo 
-o.oo t?.' 1 l'J &or.qo 17 IJ4CO.OO -o.oo 9qz.oo 2q.65 0.008400 -o.oo -o.oo 1200. 00 
-o.oo bl 12 4028.qo 87 13800,00 -o .oo 2150,00 2q.18 0.020100 -o.oo -o.oo 1010.00 
-o.on R/ h 820.20 I 8 13400.00 -o.oo ROO. 00 20.b5 o. 008400 -o.oo -o.oo 1200.00 
-o.oo 14/ R 402R,q0 87 IJB00.00 -o.oo 2150.00 20,JR o. 020300 -o.oo -o.oo 1q10.oo 
-o.no 17 /I 4 q5.20 7 10000.00 -o.oo 58b. co 20. lb O,CORIOO -o.oo -o.oo 1140.00 
-o.oo I A/ 17 735.bO 5 13500.00 -o.no 1100.00 7q, b5 0.010100 -o.oo -o.oo 1075.00 

Pni.tE~ f"(HAUST ElCHAIJSf co co IHC NO NO Nil AlOEHYOF.S S•OXf PARTICUL.ATFS 
PERCENT GAS GAS CORVI 2 IWETI i ORV I 7 • RATfO fr'.flllP PPFSSURE PP"4V I OR~ I PPMV PPMV IDRYI lnRYI 

T.o. OF.GP<~S < P~IA PFRCF.NT v PPMV PPMV 

5 -C'. Qfl -o.oo 54. o::> l .40 l.Oa o.o -a.oo 24.oo o.o 51.00 -a.oo 
55 -o.oo -o. 00 34 .oo 2.q" 1.00 o.o -o. 00 bB,00 o.o 58,00 -o.ao 
11 -o.oo -o.oo 12.no •.2) l .On o.o -o.oo 101.00 o.o 56.00 -o.oo 
•2 -n.oo -o.on 10 .on 4. 7q l.00 o.o -o.oo I l4 .. 00 o.o 51 .on -o. 00 
61 -o.oo -o.oo 12 .no 4 .oe 1.00 o.o -o. 00 I ar.oo o.o Sb.00 -o.oa 
17 -o. no -o.oo 4t..CO 2 .35 1.00 o.o -o.oo 17.00 o.a 54,00 -o.oo 
81 -0.00 -a.no 30.00 4 .. q3 J.OO o.o -o. no 111.00 o.o 5b.OO -o.ao 
18 -o. no -o.on 46.00 ?dO l.00 o.o -f'J.on ]4. (10 o.o 54.00 -n.oa 
87 -n.oo -o.oo tH~ .{)Q 4.QO 3 .oo o.o -0.00 102.00 o.o 56.00 -o.oo 

2 -o. no -a.no 370, •JO 1. 18 HO. 00 o.o -o.oo 20.ao o.o 42.f')Q -o.oo 
-o. no -a.no 5">.00 I ol R l.00 o.n -o.on 38. 00 o.o 52.00 -o.oo 

POWFR 11111\SS E• I ••SS FMI M4')5 EHi MASS E•I "'4SS EMI MASS F•I MASS E•I "1ASS E•I MASS F•I MASS F•I MASS E•I •ASS ~•I 
PERCENT r.n HC N02 cn2 NO NDX Cfl HC N02 coz NO NOX 

RATEO I Rf 1 K l RI l K L ~/I< LR/ 11'.. l Bl lK LB/I K LR/HR Ll3/t-IR I_ R/'"4f.I LA ft-flt LB/.-? L E'/HQ. 

T .fl. L~ r:uFL LB FUEi L• FUEL LR FU fl LR FUEL LR FUEL 

5 1. tiq n.2t; -11.00 1111. 11 o.o !:>.bl -;. o;s Q.lb -o. 00 227Lbl, o.n 4.07 
55 2. 7R n. 12 -o. Of' 1140. tt2. o.n 1. 4Q 3.58 o.1q -0.M 493n.7b o.o 11. lb 
11 I. 51 o. 08 -1. 00 l 141. 9 I o. 0 B. 31 2. q5 n.10 -o.oo bl2b.13 n.o lb.20 
82 1. 2 5 a. 08 -n.oo 1142.15 a.a 1. e2 2. 59 o." -a. ao 6488.95 o.a lb.14 
87 i. 2• 0.01 -a.on ll42.ll o.o 1.nb 2. 76 O. lb -o.oo b75S.96 o.o 15. 17 
17 3. q1 0 .15 -n.oo JI 17.97 o.o 4.47 l .4Q 0.13 -o. ao 21qo.o 1 o.o J.98 
61 I. 2> 0.07 -a.on 3147.41 o.o 7 .40 7. bl 0.1• -o.oo b75h.I• 0.1) 15.oo 
18 1. qq 0.15 -o.ao 31'7.Rl o. 0 4. RS J .58 0 .14 -o.oo 2611.50 a. 0 4.34 
87 .... 0.01 -o.oo 3142.46 o.o b. A4 l. 54 0.16 -o.no b15b.n o.o 14. ra 

2 10. 12 I 7. 14 -a.no 3078,50 o.o z.~2 11.i,i; 7 .41 -o.ao 1804,0S o. 0 l. lQ 
s •.26 o.zq -o.oo 1129.14 o. 0 1a.;, IO. 21 o. 32 -o.oo 3'42 .05 o.a I I .SQ 

PO•ER en co THC Nn •a NO 
PERr.rnT 2 2 x 

UTEO LB/ IK HP-H~ L 8/ IK HP-H~ L 8/ I K HP-t-4R LB/IK t-IP-HR LR/IK tlP-t-IR L3/I K 1-'P-Hq, 
T. fl. 

5 7.1. 6Ql qb50.520 o. 7b4 a.o -o.aoa 11 .z•s 
55 1. 410 lq41.J22 0.013 a. o -a. oco 4.bll 
77 a. ~12 I 1Z1.l02 O.Oit7 o.a -o. oaa 4.561 
AZ o. h 71J 1701. IO I 0.041 o.o -o.ooo 4 .238 
87 0.">8,, l61h.874 o.01q a.a -o.ooo ] • 766 
17 4. JI h v.-.4.625 0.165 o.o -0.000 4.HZ 
Al O.h4q lb76.HO o. 01q a.o -a.oon 1.q4 7 

18 4, 11 b ll~0.614 O. lh~ o.o -a. ooo 5,z4a 
~1 0.632 lblb.958 0.039 o.o -o.ooo J .b49 
z 17.1. lbb l'JCJ50.14l 78.431 o.a -o.ooa 12.~5q 

5 43. 140 l460q.7,,?1 I .HO o.o -o.aoa 4q. I 8 4 
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CAL ID NUllBERI 2• ENGINE TYPE AND MDDELI T56-Al5 SER UL NUMBER 1 B511 

TEST ORGAN I UT ION• ALL ISON DIVISION 

llDDE FRACTIONAL PDWEA EMISSION FUEL USAGE TlllE IN co FUEL LB CO f ENERGY LB CO f 
POW EA HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HA HP-HR 

LBfHR LBfHA MIN. LBS. us. 
TUI-IDLE O.OJO 1)1.1 8.492 )79.608 1.000 19.00 2.689 120.21 22.371 43.61 0.06166 
TAKEOFF 1.000 4591. 0 1.631 ZJ94.919 1.000 0.50 0.01• 19.96 0.681 38.26 0.00036 
CLlllBOUT 0.900 4131.9 2.269 2205.268 1.000 2.50 0.095 91.B9 1.029 112 .16 0.00055 
APPROACH 0.300 1317.J 3.876 1154.689 1.000 •• so 0.291 86.60 J.356 IOJ.30 0.00281 
TUI-IDLE 0.010 IJ7. 7 8.492 379.608 1.000 1.00 o.991 0.29 22.HI 16.07 0.06166 

TOTAL FOR CYCLE: 4.079 362.'14 373.40 
LBS POLLUTANT/ IK LB FUELftYtLEI 11.218 
LBS POLLUTANT/IK HP-HRftYtLEI 10.923 
LBS POLLUTANTflOOOK HP AT T.o.: 0.296 

llODE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN Ht FUEL LB Ht f ENERGY LB Ht f 
POWER HP RATE AAlE WT FACTOR llODE llASS MASS IK LB FUEL HP-HA HP-HR 

LBfHR LBf HR lllN. LBS. LBS. 

TUI-IDLE 0.010 137. 7 4.476 )79.608 1.000 19.00 1.417 120.21 11.1•11 43.61 O.OJ250 
TAKEOFF 1.000 4591.0 o.o Z)94.919 1.000 0.50 o.o 19.96 o.o JB.26 o.o 
tLlllBOUT 0.900 4131.9 o. 012 2Z05.26B 1.000 2.50 0.001 91.89 0.015 172.16 0.00001 
APPROACH O.JOO 1377.3 0.161 1154. 689 1.000 4.50 0.012 86.60 0.1]9 103.30 0.00012 
TUI-IDLE 0.010 137. 7 •.476 )79.608 1.000 1.00 0.522 44.29 11. 791 16.07 O.OJ250 

TOTAL FOR CYCLE• 1.953 J62.94 373.40 
LBS POLL UT ANT f IK LB FUELfCYCLEI 5.381 
LBS POLLUTANT/IK HP-HAftYCLEI 5.230 
LBS POLLUTANTflOOOK HP AT r.o.• o.o 

llODE FR At Tl ONAL POW EA ElllSSION FUEL USAGE TlllE Ill NOX FUEL LB NOXf ENERGY LB NOXf 
POWER HP UTE RATE WT FACTOR MODE MASS llASS IK LB FUEL HP-HA HP-HA 

LBfHA LBfHR MIN. LBS. LBS. 

TAXI-IDLE 0.030 137. 7 0.111 ]79.608 1.000 19.00 0.246 120.21 2.048 43.61 0.00564 
TAKEOFF 1.000 4591.0 19.112 2394.919 1.000 0.50 0.164 19.96 B.231 38.26 0.00429 
tLIMBOUT 0.900 •IJl.9 18.118 2205.268 1.000 2. 50 0. 755 91.89 8.216 112.16 0.004]8 
APPROACH 0.300 un. 1 6.666 1154.689 1.000 4.50 0.500 86.60 5.773 103. 30 0.0004 
TUI-IDLE 0.010 131.1 0.111 37'1.608 1.000 1.00 0.091 44.29 2.048 16.07 0.00564 

TOlAL FOR CYCLE• 1.756 362.94 37l.40 
LBS POLLUTANTI lK LB FUELfCYCLE• 4.839 
LBS POLLUTAllTllK HP-HAfCYCLEI •• 703 
LBS POLLUTANTflOOOK HP AT T.0.1 35.780 
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DATE• b/18171 

TEST DRGANILATION: ALLISON OIVISION 

ENGINE SUPPLIER: ALLISON DIVISION 

FNGl~f. DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL I 0 NUHAER: 25 FNGINE TYPE ANO HOOFL: T5b-A 15 

RATED HORSEPOWER: 

F.NGINE IOTAL TIME: 

TIHF. SINCF. HOT SECTION OVERHAUL: 

Tl MF SI NCF: 

NI COMPRESSOR OVERHAUL: 
NZ COHPRFSSOR OVERHAUL: 
COHBUSTOR CAN RfPLACEHFNT: 
FIRST STAGE NOllLE GUIOE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVFRHAUL: 

FUF.L: JP-5 FUEL H/C RATIO: 

O. HRS 

O. HRS 

O. HRS 
O. HRS 
D. HRS 
O. HRS 
O. HRS 
O. HRS 

OPFRATIO~AL DATA ''''''''''''*''''''''''''''''''''''*''*'*'**'**'**'*' 
INLET AIR TFHPFRAIURE, DEGREES F: START 19.00 FINISH ee.oo 

ATHOSPHF.RIC PRESSUR[: STAR! z~ .80 FINISH 

INLET AIR HUMIDITY, LBS H7.0/LR AIR: 

RELATIVE HUHIOITY: 43.00 PERCFNT 

SERIAL NUMBER: 

SAHPLF. LINE: TEHPfRATURE, DEGREES c: 15 .. 44, FLOW RATE, LITERS/HIN: 5.00 

NUHAF.R OF TESTS: 

COMHFNTS: 

FINAL RUN 

CLOCK TEST PO•F.R ENG INF MEASURED GAS GEN CALC 
Tl HF HQOE THRUST.LBS PERCENT SP EEO FUEL AIR FLOW FIA 

OR RATED RPM FLOW LB/SEC 
SHP T.O. NI N2 LA/HR 

-o.oo I/ 0 ?H.00 5 13500.00 -o.oo 117.00 30.60 O.OObbOO 
-o.oo 71 I 2671.JO 58 13800.00 -o.oo 1572.00 10.h't D.014300 
-o.oo II 2 1853. 70 Rl 11800.0D -o.oo 1980.00 30. 21 0.018200 
-n.oo 5/ 4247. 80 9Z 13800.00 -o.oo 2190.00 30.01 0.020200 
-o.oo bl 1157.20 ?.5 14300.00 -o.oo 1080.00 28.13 0.010100 
-o.oo 11 18•. 10 11 IH00.00 -o.oo 916.00 10.H o. 008500 

POWCP EXHAUST EXHAUST ca co THC NO NO NO 
PERCENT t;AS GAS I oqy1 7 I WETI IORYI 2 x 

MATED JF.MP PRESsuqc PP"IV t CRY I PPJltV PPMV I OR"fl tDRYI 
T.O. DEGKf.( S r PSIA PF RC ENT v PP~V PPMV 

5 -o. 00 -o.on 55.00 I. 15 23.00 -o.oo -o. 00 29.00 
58 -o.oo -o.oo 32.00 1. 12 11.00 -o.oo -o.oo 9 .. 00 
83 -o. 00 -o.oo 34.00 3.66 10.00 -o.oc -a.oo 17b .oo 
qz -a.no -o.oo 35.ao 4. I q 10.00 -o.oo -o.oo lb0.00 
25 -o. 00 -o.oo JS.~o 2. 50 10.00 -o.oo -o.oo 16 .oo 
11 -o.oo -a.no 4q.,JO 2.01 10.00 -o.oo -o.oo 47.00 

e~oe 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLET 

TfMP RATIO TfHP 
OE GR HS f EPR DECREES 

-o.oo -o.oo 1075.00 
-o.oo -o.oo 1•10.00 
-o.oo -o.oo 1850.00 
-o.oo -o.oo 1910.00 
-o.oo -o.oo 1315.00 
-o.oo -o.oo 1220.00 

ALOEHYDES SMOKE PAPT I CUL ATES 

-o.oo so.oo -a.on 
-o.oo 60.00 -o.oo 
-o.oo b0.00 -o.oo 
-o.oo ~8.00 -n.oo 
-o.oo 5q.oo -o.oo 
-o.oo 58.00 -o.on 

PO•FR HOSS FM I ••SS FMI MASS C•I Mf\SS rM1 -.ss rHI MASS F~I MA~S FHI MASS E•I MA.SS F.:M I MASS EMI MASS E.111111 MASS Fiii 
PE~CfNT co HC Nl11 CU?. NO NLlX co HC N02 C02 NO NOX 

KAT ED LP./ \I( l 0/ lK L q11< LB/ l K L!J/ l K LR/ IK LR/HM LR/HR L 8/HM LR/Hq LR/HP LR/HR 
T .n. L• FUFL L• FUFL LB FUF.l LH FllFL LB FUF.l LB FUEL 

5 R. 11 l .<J7 -lJ.00 ]126.jq -0. 00 1. 02 5 .93 1.44 -a.no 2289.52 -o. 00 5. 14 
58 2 .05 0.42 -o.oo 1140.lh -c.oo Q.ftQ ). 22 O.b5 -o. on 4Q1b.Jl -o.oo 15.5~ 

Bl I. •b 0.32 -a.on 1140. 72 -o.oo 11. 30 l.•R O.b• -o.oo 621~.62 -o.oo 22.1q 
92 t .6, 0.20 -o.on 31 'tl. I.? -o.oo 12.54 J.h6 0.62 -o.oo 6819.05 -o.oo 27.4b 
25 2. 7q I. 41 -0 .oo 3130.78 -a.on •• q1 3. 02 1. 52 -o. 00 H•l.18 -o.oc 10 .16 
11 4. R2 o. 51 -a.on 1135. JP. -a.on 6.18 4.41 0.53 -o.oo 2R12.0l -o. 00 6. 71 

POWF.A. en en THC NO NO NO 
PERCENT 2 ? x 

RATED l~/ lK HP-HP LB/ IK HP-HI.\ LA/' K HP-HP LB/ IK l-IP-H~ LR/ IK HP-H~ LR/IK t1P-HR 
T .o. 

5 Zl. \18q aqo4. H s '5. 604 -o.ooc -o.~oo I 9.991 
58 I. ?Oh l847.Ql4 0.745 -o.noo -o.ooo 5.820 
81 o. ~i_,4 1613.'15 o. 167 -o.ooo -o.ooo 5.807 
9z n. ttbl l6lQ.i.40 0.141 -o.noo -o.oon 6.ft61j 

25 ?.. hOq 2921.048 I. 117 -o.ooo -o.ooo 9. l02 
11 5. 'OB 1650.703 O.M.,Q -o.oco -o.ooo 1. 89b 
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CAL ID ~MBER: 25 ENGINE TYPE AND MODEL: T56-A15 SERIAL NUMBER t HOB 

TEST ORGAN I ZATIONI ALLISON DIVISION 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TllCE IN CD FUEL LB CO I ENERGY LB CO I 
POWER HP RATE RATE WT FACTOR ICOOE MASS ICASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR ICIN. LBS. LBS. 

TAU-IDLE 0.030 131.1 5.637 648.21! 1.000 19.00 1.185 205.27 8.696 43.61 0.04093 
TAKEOFF 1.000 4591.0 4.140 2401.617 1.000 o. 50 0.034 20.01 1.724 38.26 0.00090 
CLIMBOUT 0.900 4131.9 3.825 2167.244 1.000 2.50 o. 159 90.30 1.765 172.16 0.00093 
APPROACH 0.300 1371.3 2.946 1141.898 1.000 4.50 0.221 85.64 2.580 103.30 0.00214 
TAU-IDLE 0.030 131.1 5.637 648.213 1.000 1.00 0.658 75.62 8.696 16.07 0.04093 

TOTAL FOR CYCLE: 2.857 476.85 373.40 
LBS POLLUTANTllK LB FUEL/CYCLE• 5.992 
LBS POLLUTANTllK HP-HRICYCLEI 7.65] 
LBS POLLUTANT/IOOOK HP AT T.O.: 0. 751 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TllCE IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE 0.030 131.1 1.984 648.213 1.000 19.00 0.628 205.27 3.060 43.61 0.01440 
TAKEOFF 1.000 4591.0 2.211 2401.677 1.000 0.50 0.019 20.01 0.921 38.26 0.00048 
CLIMROUT 0.900 4131.9 1.972 2167.244 1.000 2.50 o.0B2 90.30 0.910 172.16 0.00048 
APPROACH 0.300 1317 .3 0.966 1141.898 1.000 4.50 0.012 85.M 0.846 IOl.30 0.00010 
TUI-IDLE 0.030 131.1 1.984 648.213 1.000 1.00 0.231 75.62 3.060 16.07 0.01440 

TOTAL FOR CYCLE! 1.033 476.85 373.40 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 2.165 
LBS POLLUTANT/ IK HP-HR/CYCLE: 2. 765 
LBS POLLUTANT/IOOOK HP AT T.0.1 4.014 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOi/ ENERGY LB NOi/ 
POWER HP RATE RATE WT FACTOR MOOE ICASS MASS IK LB FUEL HP-HR HP-HA 

LB/HR LB/HR ICIN. LBS. LBS. 

TAii-iDLE 0.030 131.1 2.308 648.213 1.000 19.00 o. 731 205.27 3. 561 43.61 0.01676 
TAK EOFF 1.000 4591.0 61. 740 2401.677 1.000 a.so 0.514 20.01 2'.101 38.26 0.01345 
CLI MBOUT 0.900 4131.9 25.617 2161.244 1.000 2.50 1. 061 90.30 11.820 112.16 0.00620 
APPROACH 0.300 1]17.3 9. 331 1141.898 1.000 4.50 0.100 85.64 8.112 103. 30 o. 00678 
TAii-iDLE 0.030 131.1 2.308 648.213 1.000 1.00 o.269 15.62 3.561 16.07 0.01676 

TOTAL FOR CYCLE: 3.2B2 476.85 373. 40 
LBS POLLUTANT II K LB FUEL/CYCLE: 6.8R3 
LBS POLLUTANT/IK HP-HR/CYCLE: 8. 789 
LBS POLLUTANT/IOOOK HP AT T.o.: 112.067 
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OATF: 6/Hl71 

TEST ORGANIZATION: ALLISON DIVISION 

ENGINF. SUPPLIFP: ALLISON OIVl~IUN 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••***'*'''''''''''''''''''*'''''''''''''''''''''''''''''''''''''' 
C4L 10 NUMER: FNGINF. TYPE ANO MODEL: l5b-Al5 

RATED HOPSEPOWER: 

ENGINE IOIAL llME: 

TIME SINCE HOT SECTION OVERHAUL: 

llME SINCE: 

NI CO•PkOSOP OVERHAUL: 
NZ COMPRESSOP OVERHAUL: 
COMRUSIOR CAN REPLACEMENT: 
FIRSl SlAGE NOZZLE GUIOF. VANF. OVERHAUL: 
NI lUR~i-E 8VERHAUL: 
NZ TUR~INF OVERHAUL: 

FUEL: JP-5 FUF.l HIC RATln: 

o. HRS 

O. HRS 

O. HRS 
O, HRS 
O. HRS 
O. HRS 
O, HRS 
0. HRS 

OPERATIONAL OAT~ ••••**''''''''**''''''''''''''''*''''''''''''''''''** 
INLET AIR IFMPFRAllJRF, Off.RF.ES F: STAR! H2,00 FINISH r,q,oo 

Al•OSPHERIC PRE~SURF: ST4RT 2B.70 FINISH 

INLET AIP HUMIDITY, LBS H201L~ AIR: o.ooq2 

RfLATIVF. HU"tlfllfY: 18,00 PERCE'IT 

SAMPLE LINE: IF.•PFRAIURF, OF.GREFS c: 15•.44, FLOW RATE, LITERS/MIN: 5.no 

SAMPLE LINF 1"ANSPORI llME, SEC: 1.00 

NUMBER Of TFS TS: I 0 

COMMENTS: 

FINAL RUN 

-o.oo 
-o.oo 
-o.on 
-o.oo 
-o.nn 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-o.oo 

TFS f 
MP.OE 

11 0 
21 I 
ll 7 
4/ } 

51 
71 
q/ 

I II q 
14111 
15114 

POWFq, 
fHPUSf, LBS PF. 1t(FN1 

OP, ~ATFD 

~HP r .n. 

2 15. ~JI') 
251q,on 
l5ql,OO 
l&75.b0 
'il lh.'iO 
s7q, 10 

411n.50 
•?q. I 0 

qi;. 20 
7l~ ,bO 

" 78 
84 
HO 

IS 

"' I H 

ENGINE 
SPHO 

NI NZ 

11500.00 
llR00,00 
llSOO.O!l 
IBno.oo 
11soo.oo 
I l400. 00 
llBOO.no 
I i400.00 
10000.00 
11500. oc 

-·1. 00 
-a.no 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.on 
-o.oo 
-o.oo 
-n.no 

•F• su~ro 
fllfL 
FLOW 
LA/HR 

120. 00 
1550.00 
1050.00 
20Ro.oo 
2170.00 
~10.00 

211r.no 
qo8 .oo 
5 76. 00 
7lC,OO 

G>S GFN 
4IM. FLO~ 

LK/SFC 

J0.29 
'j(l, 00 
2~ • .IJh 
~q, 17 
70. h5 
7.q. Ab 
n,b5 
}.q. 96 
20. OH 
79.dO 

t:ALC 
FIA 

0, 00b600 
o. 01440() 
0.018100 
O.Cl9400 
o. 020300 
0.008500 
o. 020300 
o. 008400 
o.oo•ooo 
0.006700 

8501 

COMPqF.SSOR 
DISCHARGE 

TEMP 
DEGREES f 

-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-o.oo 
-o.oo 
-n.oo 
-o.oo 
-a.no 

ENGINE 
PRESSURE 

RATllJ 
EPR 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.0il 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

IURBINF 
INL El 

TFMP 
OEGPEF.S F 

1075,00 
1610.00 
1850.00 
1q20.oo 
1q10.oo 
1225.00 
1q10.oo 
1720.00 
1205.CC 
1000.00 

POWEP 
PF.QCENT 

UTEO 
r .o. 

E Xl .. AtJS T 
C4S 

TEMP 
OF.GRFES I 

lXHAUSI 
C".i\S 

PRFSSURF 
PSJA 

co f.0 THC NO NO NO '\LOFHYnF.s SMOK[ PAPf ICULAH!» 

5 
55 
H 
R4 
Rq 

'" aq 
I B 

2 

POWER 
PERCENI 

A AT FO 
T.n. 

5 
55 
7R 
R4 
aq 
IH 
Hq 

I H 
2 

PrlWFR 
PFRCENT 

llATFO 
T ,Q, 

55 
7R 
R4 
sq 
IR 
sq 
Id 
2 
5 

-o.oo 
-c .on 
-o. no 
-o.oo 
-o. no 
-a.no 
-o.oo 
-o. 00 
-n.oo 
-o. flf) 

'-'l\SS FM I 
en 

LA/ I K 
ll' F!JFL 

5. 'iii 
2. 02 
l. bq 

1.B 
I. 78 

"'· 04 
1. 87 
'i.04 

20. 87 
1. i'Jl 

r:r. 

-o.oo 
-o.oo 
-11.no 
-o.oo 
-/').'JI) 

-o. 00 
-0 .oo 
-n.oo 
-0.0l'l 
-0.00 

·~ASS F'11 
H( 

L H/ IM; 
LB FUFL 

7 ,45 
O. 11 
O.OA 
O.OR 
O.OH 
O. lb 
O.OR 
11.l.., 

If,. 70 
o. 70 

U\/ l K ttP-HR 

l 7. •16 i 
I. 21' 
O.t.J l'i 
O.CJ)O 
o. 'l]t.J 

5.5ZR 
0.%0 
5. 5 Jh 

l6l. '.! 7f> 
ll.l?J 

I DRY) 
PP~V 

h0,00 
:v, .no 
H1.')0 
11.00 
40 .no 
51,. 'JO 
42.00 
54. JO 

3qn. ·10 
n7.00 

2 I ~F.f I 
IORV) PPMV 

Pfl"(l=NT V 

2.14 45.oo 
3o\b J.QO 
4.27 1.00 
4.27 1.00 
4.4q 3.00 
2.14 l.OO 
'-obi l.00 
2 .14 ).00 
2.1n 400.on 
1.7' l,00 

I DR.YI 
PPMV 

-o.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-a.no 
-o.on 
-a.or 
-o.oo 
-o. 00 

IORYI 
PP~V 

-o.oo 
-u.oo 
-o.oo 
-o.oo 
-o. no 
-a.oo 
-o.no 
-o. no 
-o.oo 
-0. 00 

' IORYI 
PPMY 

12 .oo •2. no 
120.00 
IOS,00 
132.00 
51.00 

150,00 
51,00 
37 .oo 
l4,00 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

52.00 
5h.00 
'7.00 
58.00 
5'>.00 
54 .oo 
55.00 
54 .'lO 
43.00 
52.00 

"'IASS P.11 
NQ2 

L~/ lt< 
L~ FUE:L 

... ASS r,. I 
r.o? 

"'-1\S~ fM I 
1<0 

LP/IK 
l tJ FlJl'.L 

MAc;S f"' I 
NOX 

LP.I IK 
LI'.\ FUEL 

~ASS F.MI 
en 

L~/H!-l 

MA~S F 111 I 
HC 

·'"'hSS E"'I 
N02 

MASS FM I 
en? 

,..ASS E Ml 
NO 

ld/HR 

--).0!1 
-o.ou 
- ) • 00 
-o.oo 
-1) 0 Cl"l 
-o.oo 
-1.on 
-o. 00 
-o.cu 
-·1. 00 

co 
2 

Lil/Ir< HP-Hn 

'l'ib2. 41 '1 
10Ib.R1,1 
1705.QRq 
lh•b.051 
165~.035 

~44Z.174 

ln5b.005 
l434.hr.q 

1'1501.RZO 
Q57l.44'J 

LIHll'I 
Lq FUfL 

i12'J.'l3 
3141. 06 
l 141. b'J 
1141.'7 
'141.51 
JI lb.lb 
]141.4~ 

I I lb, I~ 
3057.Qlo 
11) 1. ')Q 

-0.~o 

-n.oo 
-o.on 
-n. oo 
-'l.nn 
-n. nn 
-o.oo 
-n. Ofl 
-o.oo 
-1"1.00 

THC: 

l R/ l!C llP-HM. 

7. 464 
n.Oh4 
0.046 
0.045 
o.n42 
O. IAO 
0.041 
o. 11q 

qR. 016 
0. 608 

4.Rq 
8 .o I 
q. ?l 
R. ll 
q.h5 
7. lil 

10.oq 
1. H l 
l. b I 
b. 36 

4. 07 
·1. 14 
t. zq 
J. io 
l. RI 
4. i:;e 
·1. q5 
4. 'i7 

I 5. 45 
5. 4q 

Lil/ IK tiP-Hk 

-o.ono 
-a.coo 
-o.ooo 
-o.ooo 
-o.non 
-o. 000 
-o.ooo 
-0 ,000 
-0.()00 
-a.non 

l A/MW 

1. 1h 
n. th 
0.1 t. 
o. I 7 
0.1? 
o. I~ 
o. I 7 
o. 15 
"'· 3] o. 14 

1\:(1 

7 
lO/lK llP-H"t 

-O.f)OO 
-a.coo 
-o.ooo 
-0.001"1 
-o.ooo 
-o.ooo 
-o.ooo 
-o.ooo 
-a.non 
-0. ono 

l fJ/ HR 

-o.oo 
-o. nn 
-o.oc 
-o. oo 
-o.no 
-o.oo 
-u.oo 
-o. no 
-0.01"1 
-o. no 

LR/.,_.R 

2252,qo 
4S68.63 
hlZh.ZI 
h534.4b 
bRl7,07 
2R53,ql 
68lb.q4 
2841.63 
I 7bl .31 
22 55, Ol 

NO 

Lll/IK HP-H~ 

t 1 •• q4~ 

4. :t'lO 
5,012 
".4a,a 
5.000 
B.Hb 
5.611 
8,557 

? I .871 
1q.44Q 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c. oc 
-o.oc 
-o.oo 
-o.oo 
-o. 00 
-o.oo 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-c.oo 

"IASS l '11 
NUX 

LB/HR 

] • '2 
12.42 
18. 00 
17. 28 
zn.qs 

1. II 
71. 19 

1.oq 
7.0~ 
4.58 
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CAL ID NUMBER: 26 ENGINE TYPE AND MDDEll T56-Al5 SERIAL NUMBER: 8507 

TEST DAGANIUTIDNI ALL ISDN DIVISION 

MODE FA ACT IONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.030 131.1 8.970 456.065 1.000 19.00 2.B40 144.42 19.668 H.61 0.06513 
TAKEOFF 1.000 4591.0 4.270 24J4.3ZJ 1.000 o.50 0.036 20.29 I. 754 38.26 0.00093 
CLIMBOUT 0.900 4131.9 3.13B 2200. 739 1.000 2.50 0.156 91.70 1.699 112.16 0.00090 
APPROACH 0.100 1377 .3 4.223 1158.112 1.000 4.50 0.111 86.86 3.646 101.10 0.00101 
TAXI-IDLE 0.030 137. 7 8.970 456.065 1.000 1.00 1.046 53.21 19.668 16.07 0.06513 

TOTAL FOR CYCLE• 4.395 396.47 373.40 
LBS POLLUTANTllK LB FUEL/CYCLE: 11. OB5 
LBS PDLLUTANT/IK HP-HR/CYCLE: 11.110 
LBS POLLUTANT/ IOOOK HP AT T .O.: 0.115 

MODE FAlCTI DNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RATE RATE WT FlCTOR MODE NASS MASS IK LB FUEL HP-HR HP-HR 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.010 131. 7 9.176 456.065 1.000 19.00 2.906 144.42 20.120 41.61 0.06662 
TAKEOFF 1.000 4591.0 o.o 2434.323 1.000 0.50 o.o 20.29 o.o 38.26 o.o 
CLIMBOUT 0.900 41 JI .9 0.030 2200. 739 1.000 2.50 0.001 91. 70 0.014 112.16 0.00001 
APPROACH 0.100 1377. 3 0.124 1158.112 1.000 4.50 0.009 86.86 0.101 IOJ.JO 0.00009 
TUI-IDLE 0.010 131.1 9.176 456.065 1.000 1. 00 1.011 53.21 20.120 16.07 0.06662 

TOTAL FOR CYCLE: 3.987 396.47 373.40 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 10.056 
LBS POLLUTANT/IK HP-HA/CYCLE: 10.617 
LBS POLLUTANT/IOOOK HP AT T.o.: o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL HP-HR HP-HR 

LB/HA LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.010 111.1 1.636 456.065 1.000 19.00 0.518 144.42 l.588 H.61 0.01188 
TAKEOFF 1.000 4591.0 21.695 204.323 1.000 0.50 0.197 20.29 9.134 38.26 0.00516 
CLIMBOUT 0.900 4131 .9 21.150 2200. 139 1.000 2.50 o. B81 91.70 9.610 172.16 0.00512 
APPROACH 0.100 1377. 3 6.5B2 1158.112 1.000 4.50 0.494 86.86 5.683 101.10 0.00478 
TAXI-IDLE 0.010 137. 7 1.636 456.065 1.000 1.00 0.191 53.21 3.588 16.07 0.0118B 

TOTAL FDA CYCLE• 2.291 396.47 313.40 
LBS POLLUTANT/IX LB FUEL/CYCLE: 5. 754 
LBS POLLUTANT/ IK HP-HR/CYCLE: 6.110 
LBS POLLUTANT/IOOOK HP AT r.o.: 0.010 
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OATEI 6/21171 

TEST ORGANIZATION: ALLISON DIVISION 

ENGINE SUPPLIFR: ALLISUN OIVISION 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
\ 

CAL ID NUMBEP: 21 FNGINE TYPE ANO MOOFL: T~6-AI~ SER Ill NUMBER: B510 

RATFD HORSEPOWER: 4591. 

ENGINE TOTAL Tl •EI n. HRS 

TIME SINCE HOT sec Tm~ OVFRHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVFRHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMRllSTOR CAN REPLACEME~T: o. HRS 
FIRST STAGE NDllLE GUIDE VANF OVERHAUL: o. HRS 
NI TURBINE OVFRHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: JP-5 •Uol H/C RATIO: I ,Q10 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 16,00 FINISH R4.00 

AfMOSPHEPIC rRESSUPF: START 2R,60 FINISH 2B.90 

INLET AIR HUMIDITY, LBS HlO/Lq AIR: O.OllB 

RELATIVE HUMIDITY: 60, 00 PERCENT 

SAMPLE LINE: TEMP[RATURF, C~C.REES t: 154,44, FLOW RAT~, LITERS/MIN: 5.00 

SAMPLF LINE l~ANSP~RT Tl•F, 5E(: 1.00 

NUMRER OF TESTS: 

COMMENTS: 

FINAL RUN 

CLOCK rrs T POWER ENG INF MEASURFO GAS GEN CALC CD~PRESSOR ENGINE 
TI HF •one THRUST el AS PERCFNT SPEFO FUEL AIR FLOW FIA 01 SCHARGE PRESSURE 

OR UTEO RP~ FLOW LR/SEC TEMP RATIO 

TURBINE 
INLET 

TF•P 
SHP r .o. NI Nl LB/HR OFGRHS F EPR OEGRFFS F 

-o.oo II 0 715. 60 13500.00 -o.oo 120 .on ·10. 60 O.OOb~OO -o.oo -o.oo 1055.00 
-o.oo 21 I 2715.10 5q llB00.00 -o.on 1570.00 10. 51 O. 014lnO -o.oo -o.oo lbl0.00 
-o.oo JI 7 )809,90 82 11goo.oc -o.oo 7000.00 ·10. 12 o. r.19100 -o.oo -o.oo IB50.00 
-o.oo 5/ l 4H5,40 94 13800.00 -o.oo 2210.00 lO. z9 0.020100 -o.oo -o.oo IQ70.00 
-o.oo bl 5 1111. 80 24 1•100',oo -o.oo 1041,00 ZR. 25 0.010200 -o.oo -o.oo 13b5.00 
-o.oo 11 b 8 71. 10 IR 13400 .on -o.oo B99.00 10. 25 o. 008100 -o.oo -o.oo 1210.00 

POWER EXHAUST f- W:HAUS T co en 1 Ht NO NO ND ALO~HYOES SMOKF PARTICULATES 
PERCENT GAS r.AS IORYI 2 IWETI IORVI 2 x 

RATED TEMP P"ESSURE PP"tV ICRYI PPMV PPMV I ORYI IORYI 
T .o. OEGREF S F PSIA P[RCFNT v PPMV PPHV 

-n.oo -o.oo 4q.oo I.bl Zb,00 -o. on -o.oo 31.00 -o.oo 51,00 -c.oo 
59 -o.on -o.oo 34.00 J. 52 11.00 -o.oo· -o.oo 74.00 -o.oo 57. 00 -o.oo 
82 -o.oo -o.oo 15.00 ... 45 ?.00 -o.oo -o.oo 10?.00 -o.oo b0.00 -o.oo 
q4 -o.oo -o.oo B.OO 4. 18 l.OO -o.no -o.oo 100.00 -o.oo 5B.OO -o.oo 
?• -n. no -o.oo l],00 . 1.1" 7.00 -o.oo -o.oo RZ.00 -o.oo 58.00 -o.oo 
18 -o.oo -o.oo 52.00 2.72 1.00 -o.oo -o.oo 31.00 -o.oo 57.00 -o.oo 

PUWER "4AS>S FM I '1ASS EHi ~ASS E•I ~ASS [Ml ~ASS EHi "6SS F~I ••~s [HI HASS F•I MASS F•I M~SS fHI MASS F •I HASS [~I 

PERCENT en Ht ~Ol C07 r.tll NllX co HC NrJl COl NO NOX 
RA TEO l~/ I It. L ~II K Lq/ IK l~/IK LH/IK LR/IK L RIH~ LA/He l H/~P LB/HR LR/t-iJC LH/HR 
T ,0, LR rurt LR FtlF.L LO FUFL LB FllFL LB FUf-L LI\ FUEL 

5 c;. qq I 0 R'; -ry,oo 3130.04 -0.00 6.22 •• 11 l.H -o.oo 2251.bl -o.oo 4.49 
59 I. Ql o. l 7 -0.0'1 H'10.48 -n.oo t..<ilO 3. Ol Q,5H -a.on 49 i0.'S4 -o.oo 10.R4 
87 I. 57 0,05 -o.oo ]141,ql -o.oo 1. ~' 3 .1 s 0.11 -o.on b28J.81 -o.oo l~.o~ 

94 I • 13 11.011 -:l.0() '141.H -c. no 1. 50 ], ~3 0.18 -o.on 6942. 88 -Q.f"I("\ lb. 57 
24 ? • '11 0.07 -1').t)I) 1141.r.6 -o.oo H.4 7 l. lh 0.08 -o.oo 32b9, ~· -r.oo a.Al 

'" "•. 6H o.nr; -·J,00 ll 17.03 -o.oo 4,50 4 .20 o.o~ -o.oo 2R20.IQ -o. oc •• 12 

POW FR r.n co THC ~u N(; NO 
PERCfNT ? 7 x 

RATED l~/ ll( t!P-MP LR/ I< HP-Hl:l l r\/ tic: HP-HM LB/ I K HP-HI!: LR/IK 1-'P-HR LOllK MP-MQ 
1.0. 

IR, 101 qs,~.5oo ~.651 -o.ooo -o.ooo 19.0IB 
59 1. I lb l!Hli.tJ71 o. 714 -0.0M -o.ooo 1.991 
R2 o. ~26 164Q.Jl7 O.OZR -o.ooo -o.onn }.95? 
ry4 o. 884 lbOl .4JCJ 0.()42 -0 .ooo -o.ooo l.RZZ 
2' I. "'•2 2q41,01b 0.070 -o.ooo -n.ooo r.n8 
IA 4.'i13 3Zl5.l7q O.O'i4 -o.ooo -o.ooo •• 721 
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CAL ID NUMBER: 27 ENGINE fYPE AND MDDEll T56-Al5 SERIAL NUMBER• B'10 

TEST ORGAN I LAT ION: ALL ISON DIVISION 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB to I 
POWER HP RATE RAH WT FACTOR MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR lB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.030 137. 7 3.3BO 397.675 1.000 19.00 1.010 12'.93 9.500 43.61 O.OH54 
TAKEOFF 1.000 4591.0 3. 777 2306.B91 1.000 0.50 0.011 19.22 1.6]7 lB.26 o.OOOB2 
tllMBOUT 0.900 4131.9 3. 279 2104.HB 1.000 2.50 o.137 81.69 1.'5B 17 2.16 0.00019 
APPROACH 0.300 1177.] Z.179 I l39.468 1.000 4.50 0.\6] B5.46 1.•112 103. 30 0.00158 
TAX I-IDLE O.OJO 137. 7 3. 380 39T.675 1.000 1.00 0.394 46.40 9.500 16.07 0.02454 

TOTAL FOR CYCLE• 1. 796 364.70 373.40 
LBS POLLUTANT /IK LB FUEl/CYCLE 1 4.925 
LBS POLLUTANT/IK HP-HR/CYCLE: 4.811 
LBS POLLUTANT/IOOOK HP AT T.0.1 0.686 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER HP RATE RATE WT FACTOR MOOE MASS MASS IK L8 FUEL HP-HR HP-HR 

LB/HR lB/HR MIN. LBS. lBS. 

TAXI-IDLE 0.030 137. T 1.112 ]97.675 I.ODO 19.00 0.416 IZ 5.93 lolOD 4].61 0.0095] 
TAKEOFF 1.000 4591.0 O.OB9 U06.B91 1.000 o.5o 0.001 19.22 0.039 38.26 0.00002 
Cl lllBOUT 0.900 4131.9 0.096 2104.478 1.000 2.50 0.004 87.69 o.046 172.16 0.00002 
APPllOACH 0.100 1311.l O.OBI 1139.468 1.000 .,..,o 0.006 B5o46 0.011 101.10 0.00006 
TAXI-IDLE 0.010 131. T 1.112 397.675 1.000 1.00 O. UJ lt6.o\O J.)00 16.07 Q.00953 

TOTAL FOR CYCLE• 0.579 364. 70 373.40 
LBS POLLUTANT/IK LB FUEL/CYCLE• 1. 589 
LBS POLLUTANT/IK HP-HR/CYCLE: 1.552 
LBS POLLUTANT/IOOOK HP AT T.O.: 0.161 

MODE FRACTIONAL POWER EM I SS ION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RAH WT FACTOR llOOE !USS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. l8S. LBS. 

TAXI-IDLE O.DJD 137. T o. 2B2 397.675 1.000 19.00 o.OB9 125.93 o. 710 0.61 0.00205 
TAKEOFF 1.000 4591.0 11. 370 2306. B'll 1.000 0.50 0.145 19.22 7.529 lB.26 0.0037B 
CllMBOUT 0.900 4131.'I 15.906 2104.478 1.000 2.50 0.66] B7.69 7.55B 172.16 0.003B5 
APPROACH O.lOD 1377. l 6.0lB 1139. 468 1.000 4.50 0.453 85.46 5.29'1 103. 30 0.00439 
TAXI-IDLE O.OJD 137. 7 O.ZB2 391.675 1.000 1.00 O.Dll 46.40 0.110 16.07 0.00205 

TOTAL FOR CYCLE: 1. 3B3 364.TO 373.40 
LBS POLLUTANT /IK L8 FUEL/CYCLE: 3.791 
LBS POLLUTANT/ IK HP-HR/CYCLE 1 3.103 
LBS POLLUTANT/IOOOK HP AT T.0.1 ll .52B 
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DATE: 611 B/71 

TEST ORGAN I lATlllN: ALL !SON n!VISl'JN 

ENGINE SUPPLl£P: ALLISON DIVISION 

ENGINF 04TA •••••••••••••••••••••••••••••••••••••••••••••••************************************************************* 
CAL 10 NUMRFR: 2B ENG INF TYPF ANO MODEL• '56-A 15 SER I Al NU MR EA: 8,69 

RATED HORSEPOWER: 4591. 

ENGINE TOTAL TIME: o. HRS 

TIME SINCF HOT SECTION OVERHAUL: o. HAS 

TIME SINCE: 

NI CONPRFSSOA OVERHAUL I o. HRS 
N2 CO~PRESSOR OVERHAUL: o. HRS 
COMSUSTOR CAN RFPLACF.MFNT: o. HRS 
FIRST SIAGE NOllLF GUIO~ VANE OVEAl<AUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL! o. HRS 

FUEL: JP-5 FUEL H/C RATIO: 1.970 

OPERATIO~Al DATA ***************************************************** 

INLET AIR TEMPERATUPE, DEGREES F: START B9.00 FINISH 93.00 

ATMOSPHERIC PRESSURE: START 2B.8D FINISH 29.00 

INLET AIR HUMIDITY, LBS H70/LB AIR: 0.0102 

RELATIVE HUMlnlTY: ]4,00 PFRCENI 

SAMPLE LINE• TF.MHRAIURE, CEGRFES c: 1~4.44, FLOW RATE, LITFRS/MIN• 5.on 

SAMPLE LINF. TRANSPORT J 1 rri.E, SEC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

FINAL RUN 

CLOCK IFSI POWFR FNG I NE MEASURED GAS GEN CAL C COMPRESSOR ENGINE TURBINE 
II MF MOOE IHRUSl,LRS PERCFNT SPFFO FUEL Al R FLOW FIA 01 SCHARGE PRESSURE INLET 

OR RATFO RPM FLOW LR/SEC TEMP RATIO TEMP 
SHP I .o, NI N2 LB/HR DEGREES F EPR DEGREES F 

-o.oo I/ 0 7 s1. ro ~ 13500.00 -o.oo 112.00 79,90 0.006ROO -o.oo -o.no 1105.00 
-o.oo 71 I 24Cl6.20 S4 llROD.00 -o.oo 1512.DO -o.oo 0.01 .. 00 -o.oo -o.oo 1610.00 
-o.oo 3/ 7 3r,zs.10 n 13BOO, 00 -o.o~ l 92S. 00 2q.90 0.011900 -o.oo -o.oo IB50.00 
-o.oo 4/ 17'4. 20 RI IHOll.OC -o.oo 2020.00 29.B l O.OIRROO -o.oo -o.oo 1920.00 
-o.oo SI lQ l'.f.40 B5 I HOO. no -o.oo 20~0.oo l9.1b o.Ol9SOO -o.oo -o.oo 1910.00 
-o.oo bl 975.60 ll 14100.nO -o.oo 1040.00 27.05 0.010100 -o.oo -o.oo 1•10.no 
-o.oo 11 8S0.50 18 1]400.00 -o.oo 918.00 29.6S O.OOR600 -o.oo -o.oo IHS.00 
-o.oo 9/ JQ lQ.'tO B~ llR00.00 -o.oo 2100.00 29.83 o. 01 %00 -o.on -o.oo 1970.00 

POWEP E l(llflUt;f [)(HAUS T r.11 en THC NO NO NO ALOfHYOES SMOKF PARTICULAIFS 
PERCENT GAS GAS I ORYI 2 IWETI lnRYI 2 x 

RA TEO TF~P PRESSURF PPMV IORYI PPMV ppp.iy IURYI I ORY I 
r .o. OEGOEES . PSIA PFR.(.FNT v PPMV PPlllllV 

s -o.on -o.on S5.00 1. S5 IS.00 -o.oo -o.oo 10.00 -o.oo SO.OD -o.oo 
S4 -o.no -o.oo 12. no 3.28 9.00 -o. 00 -o.oo I OB.00 -o.oo 52.00 -o.oo 
76 -o.no -o.oo 14. tin 4. I 0 1.00 -o.oo -o.oo 179.00 -n.oo 54.00 -o.oo 
R l -o.on -o.oo J2,00 '•.h'5 2.no -o.oo -o.oo 12Q.OO -o.no 54.00 -o.oo 
9S -n.no -o.oo 1s .no 4.11 4,00 -o.oo -o.on 151.00 -n.oo S4.00 -o.oo 
71 -o. 00 -o.oo 1s.oo 2.1s 1.00 -o.oo -o.oo 11.00 -o.oo Sl.00 -o.oo 
18 -0.1'}1) -o.on t,Q.'10 2. ll 1.00 -o.oo -n.oo •2.00 -o.oo 52.00 -o.oo 
BS -o.~o -o.oo 38 .oo 4.42 •.oo -o.oo -o.no 151.00 -o.oo S4.00 -o.oo 

POWER •ASS EMI MSS EM I ••SS EMI ••SS E• I MASS FM! MA SS FMI MASS EM I MASS r"' MASS EMI MASS E• I MASS E•I MASS E Ml 
PERCENT co ~c ~'ll r.02 ~n NOX en HC N02 CO? NO NOX 

RA rFn L Bl l• L Bii K LB/ IK LB/ IK lB/lK LB/IK LRi/HA LB/HR LB/HR LR/HR LB/HP. LB/~H 

r.n. LR ~IJFI. L• FUEL l~ FUFL LB FUEL LB FUFL LB FUEL 

1. 07 1.12 -n.on 1130. 34 -o.oo 6.H 5.11 O. R2 -o. 00 22Ql.H -o. 00 4.b4 
S• I. QS 0.12 -n. 00 3140.Sl -o.no 10 .A I l .95 o.«iq -o.oo 4148.54 -o.oo lb.3S 
11o 1.06 o.09 -o.oo JI 41.68 -o.oo IO. ll 1.19 0.11 -n.oo t.0417.73 -a.no lq.eq 
81 I. 18 r..os -o.oo 1142.22 -o.oo Q, 11 2.1. 0.10 -o.oo 6147.28 -o.oo 18. 41 
B5 I. 4q 0.10 -~. 00 31'• • • q1 -o.oo 10.61 ~.I I 0.2 I -o.oo 6566.59 -o.oo zz. 30 
21 ? • ';4 0.11 -o.oo 3140.IR -o.no q.19 l. 65 0.13 -o.oo 326S. 7R -o. 00 9.S6 
18 4. SQ 0.05 -o.oo 1111.16 -o.oo b .41 •• 22 Q.05 -o.oo 2819.91 -o. cc ~- 94 
9S I. 12 0.11 -n.oo 1141. S3 -o.oo 11.11 l. bl o.n -o.oo 6S97.20 -o.oo 7l.B1 

POWER r.r. co THC NO NO NO 
PERCENT 2 2 x 

RATED LR/I I( o.tP-HM LB/ lK HP-Hq l 8/ I K t-iP-HP LB/ l K HP-H~ l RI IK ltP-HR LR/ l K HP-HR. 
T ,O. 

s lO. I lh A9LS.992 3.1"3 -o .ooo -o.ooo lB.040 
S4 1.181 1902.107 n. 196 -o.ooo -o.ooo 6.5'8 
16 O.QO'j 1715.SU 0.04B -o.ono -n.ooo s .643 
BI n. 742 1695, 711. 0.07.B -o .ono -o. 000 4.9lb 
AS o. 792 lb7'i.40h 0.054 -o .ooo -o.ooo 5.689 
21 l,112 '3347.461 O.l:H -o.ooo -o.ono Q. 7QB 
18 4.Q'>B 3386. I lb o. O!i9 -o.ooo -o.ono 6.9AO 
85 0.021 1683.21" 0,05B -o. r.oo -o .ooo b,091 
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CAL ID NUMBER• 2B ENGINE TYPE AND MODEL: T56-Al5 SERIAL NUMBU• 8469 

TEST ORGAN I UT I ON• ALLISON DIVISION 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
PDllER HP RATE RATE llT FACTOR MODE PIASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.010 UT. T 4.215 576.838 1.000 19.00 1. Jl5 IBZ.67 T.307 0.61 0.03060 
TAKEOFF 1.000 4591.0 2.583 2387.815 1.000 0.50 0.022 19.90 1.oe2 38.26 0.00056 
CLIMBOUT 0.900 4131.9 2.823 2186.542 1.000 2.50 0.118 91.11 1.291 172.16 0.00068 
APPROACH 0.300 1317.3 2.52 I 1144.479 1.000 4.50 0.189 B5.84 2.201 103. 30 0.001 n 
TAXI-IDLE 0.030 137. T 4.215 576. 838 1.000 1.00 0.492 67.30 T.307 16.0T 0.03060 

TOTAL FOR CYCLfl 2.155 446.80 lH.40 
LBS POLLUTANT/Ill LB FUfl/CYCLE • 4.B22 
LBS POLLUTANT/ lK HP-HR/CYCLE; 5.170 
LBS POLLUTANT /IOOOK HP lT T .O.: 0.469 

HOOE FRACTIONAL POWER EMISSION FUEL US4GE TIME IN HC FUEL LB Ht I ENERGY LB HC I 
POWER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. Las. 

TAXI-IDLE 0.010 IH.T 2.081 516.UB 1.000 19.00 o. 661 182.67 ).618 43.61 0.015U 
TAKEOFF 1.000 4591.0 0.310 2381.B15 1.000 D.50 0.001 19.90 o.uo 3B.26 0.00001 
CL IHBOUT 0.900 4131.9 0.249 2186.542 1.000 2.50 0.010 91.11 0.114 112.16 0.00006 
APPROACH 0.100 1111.1 Oo IZl l 144. ~ l9 1.000 4.50 0.009 B5.84 0.101 101.10 D.00009 
TUI-IDLE 0.010 1n.1 2.081 576.838 1.000 1.00 o.zo 67.30 ).618 16.01 0.01,.s 

TOTAL FOR CYCLE: 0.921 446.80 373.40 
LBS POLLUTANJllK LB FUEL/CYCLE• 2.014 
LBS POLLUTANT/Ill HP-HR/CYCLE: 2.01 
LBS POLLUTANT/ iOOOK HP AT T .0.1 o.561 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NDXI 
POWER HP RATE RATE WT FACTOR MODE MASS HASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-I OLE 0.010 l]J. 7 1.915 516.838 1.000 19.00 0.625 IBZ.67 ].423 0.61 0.0104 
TAKEOFF 1.000 4591.0 Z6. 544 2381.815 1.000 0.50 0.221 19.90 11.116 38.26 0.005lB 
CLlllBOUT 0.900 4131.9 ll.634 2186.542 1.000 2.so 0.985 91.11 10.809 I lZ.16 0.00512 
APPROACH 0.300 1317.3 8. B56 1144.479 1.000 4.50 0.664 B5.84 7. llB 103. lO 0.0064] 
TAXI-IDLE 0.030 1]7. T 1.915 516. Bl8 1.000 1.00 0.230 67.30 3.423 16.0l 0.01434 

'TOTAL FOR CYCLE: 2.126 446.80 373.40 
LBS POLLUTANT /IK LB FUEL/CYCLE• 6.101 
LBS POLLUTANT/Ill HP-HR/CYCLEI 1. 300 
LBS POLLUTANH IOOOK HP lT T .0.1 48.182 
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OATEI 5/ b/1 I 

TEST ORGANIZATION: AIAESEARCH 

ENGINE SUPPLIER: AIAESEAACH 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeteeeeeeeeeeeeeeeeeeeeettt• 

CAL 10 NUHBFA: ENGINE TYPE AND MODEL: Tlb-G-410 

RATEO HORSEPOWER: 

ENGINE TOTAL TIMF.: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI C OMPRE SSOP OVF.RHAUL: 
NZ COMPRESSOR OVERHAUL: 
COHBUSTOR CAN AEPLACEHFNT: 
FIRST STAGE NOL!LE GUIOF. VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUEL H/C RAT IQ: 

720. 

1. en 

O. HAS 

O. HAS 

O. HRS 
O. HAS 
O. HAS 
o. HAS 
O. HAS 
O. HAS 

OPE~ATIONAL DATA ••••••••••••••••••••••••***************************** 

INLET AIP TE~PERATURE, OF.GREES F: START FINISH 

ATMOSPHERIC P~fSSURE: START ZR.bl FINISH ZS.bl 

INLET AIR HUMIDITY, LBS HlO/LB AIR: O.OObb 

RELATIVE HUMIOITV: ~Z.00 PFACENT 

SEA Ill NUMHR: 

SAMPLE LINE: H~PF•4TllRE, DF.GRns c: -o.on, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLF L i-E IOANSPOAT TI MF, SEC: -0.00 

NUMBER OF TESTS: 

COMMENTS: 

CLOCK TFS I POWER ENG INF MEASURED GAS GEN CALC 
TIHE MOOE THRUST,LBS PERCENT SPEEO FUFL ~IA FLOW r/A 

OR .. reo RPH FLOW LB/SEC 
SHP I .O. Nl NZ LB/HP 

-o.oo l / 0 l.10 27230.00 -o.oo 71.00 2. bB 0.007100 
-n.oo 21 I 142. BO 10 41 no.oo -n .ao 1oz.oo b.50 O.OOBbOO 
-o.oo bl 2 ZB2.40 30 41130.00 -o.ao 238. 00 b. 47 0.010100 
-o.oo 11 / b 431. bO 50 41730.00 -a.oa 203.00 b.45 0.013200 
-n.oo lb/ 11 571.ZO 10 41 no. oo -o.oa 347.00 b. 3R 0.015800 
-o.oo 20/lb bb6.41) 02 41 no. oc -o.oo 38 7. 00 b.13 0.017BOO 

POWFR E KHA UST fXHAUST co en THC NO NO NO 
PERCENT GAS GAS I •E 11 z IWET I I WEii z • 

RAHO TEMP PRESSURE PPfrilV c we 11 PPJ14V PPMV lwHI I WET I 
T .n. OEGRHS F PSIA •ERCENT v PPMV PPMV 

o bll.00 -o.oo •82.70 1. bl 5b4. IO 1.qo 1z.10 14 .oo 
I q b2 2. no -1').'10 l.'l J .10 l. Sb 91.40 12.bO 2•. JO 42.00 
JO IOA. 00 -o.oo 100.20 2.20 30.00 21.50 20. 30 56.BO 
5q RI 5. 00 -o.oo I 5 I, 50 2·'5 0.20 50,7C 2Z. 10 12. BO 
1Q QJO, 00 -o.oo 01.10 1. nq 2. 70 eo.ao 11. 70 oz. 50 
•2 l 010. 00 -a.no J a .•o 3. 44 1.40 •R .10 8. 10 I Ob.BO 

COMPRESSOR ENGINE TURBINE 
OISCHARGF PR ~SSURE INLET 

TFMP RATIO TEMP 
DEGREES F EPA DEGREES F 

-o.oo -o.on -n.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oa -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

AL OE HY OE S SMOKE PART I CUL ATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o. 00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-n.oo -o.oo -a.on 

PO~F.I> HASS F•I MASS o•I "4.\SS F'I HASS FHI MASS F.'•!I MASS FHI HASS FHI MASS lfl41 HASS F• I •ASS F•l •ASS f"I •ASS EHi 
PE~CENT co HC •07 en? •O NO)' r:rJ H( •DZ cuz NO NOX 

• ATED LB/ IK LB/IK LK/ I K LB/ I K liHlK L Bl I K l Al"~ L B/"R LA/t<R LB/HR l~/HR LB/HR 

'.o. l• FUEL L• FUE:l l R FUFL LB FU[l LB Fllfl LB FUEL 

0 5b. ~h 31.% l. 14 2Q72.H 0.11 z.10 4.0Z 2.10 o. 17 Z 11.05 0.03 0.1• 
10 ?l. flj 5 .5A 5.13 3113.11 2.20 7.35 4.5b 1.01 0.98 507. 72 O.H 1.41 
)0 16.57 l .Qq 4. 10 JI H.?4 1.03 0. 11 3.04 0.47 I. OD 145.05 o.•• 1.01 
50 11. 45 0.40 z. 74 H4b.b5 b.1q ().04 3. 35 0.12 o.eo 021 .97 1. B4 2.65 
10 5.02 0.0!\ 1. 25 1156.ZO 8.b) o. 88 2 .Ob 0.03 0.4] 1005.20 z.qq 3.43 
oz 2.28 0.05 0.84 Jlb7.02 9.41 I0.2b o.ae o.oz n. 37 12Zl.70 1. b5 l.07 

POWER en en THC NO NO NO 
P~RCENI z ? • 

PATFn LB/IK llP-HR LB/I' ~P-H~ L Bl IK HP-HR LB/IK HP-ttR LA/ lK HP-H~ LR/I K HP-HR 

T .O. 

0 I q 15. 711 100500.SOC 1283.578 17.3qq 7 8. qbO •n .Jljq 

10 11 •• ,. 418>.b•~ 7.4Q7 7.Q64 h.~Q'J O. B~I ,. ".I.lb;\ 7.~41. 46 I 1. h 78 3.116 l. 5ll b.849 
.. ~ 7. 71) Zl Jb. l 64 o. 270 4.27l I. RbZ 6.135 
70 3. sq~ l'H7.J&8 0 .050 5. 7.4 l o. 75Q 6.000 
n I.Jn IRlb.Z~O o. 027 5 .4 74 0,485 5.%0 
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CAL ID NUMBER: 34 ENGINE TYPE ANO MOOELI T76-G-•IO SERIAL NUMBER• GE00790 

TEST DRGANIUTIONI AIRESURCH 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL L8 CO I ENERGY L8 CO I 
POWER HP RITE RITE WT FACJOR MOOE MISS MASS II L8 FUEL HP-HR HP-Hit 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 0.2 6. HI 150.239 1.000 19.00 2.005 •7.58 •2.136 13.6B 0.1•65• 
TAKEOFF 1.000 720.0 0.2BI '09.537 1.000 o.5o 0.002 J.'1 0.6B7 6.00 O.OOOJ9 
CL IMBOUT 0.900 64B.O 1. 169 380.229 1.000 2.50 o.o•9 15.B• J.075 21.00 O.OOIBO 
APPROACH 0.300 216.0 4.25' Zl6.9'15 1.000 •• so o. 319 16.27 1'1.611' 16.ZO 0.0\969 
TUI-IDLE 0.060 o.z 6.J31 150.239 1.000 1.00 o. 7)9 17.53 o.136 5.o• 0.1'65' 

TOTAL FOR CYCLEI J.113 100.6) 67.'12 
LBS POLLUTANf /IK LB FUEL/CYCLE• J0.9J7 
LBS POLLUTINT/IK HP-tell/CYCLE• '5.BJB 
LBS POLLUTANJ/ IOOOK HP AT T .o. a o.J26 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY L8 Ht I 
POWER HP RITE RITE WT FACTOR MOOE MASS MISS 11 LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 •3.2 2. 56] 150.239 1.000 19.00 O.Bl2 U.5B 17 .058 13.6B 0.059]) 
TAKEOFF 1.000 120.0 o.o •O'l.537 1.000 0.50 o.o J.'1 o.o 6.00 o.o 
CLIMBOUT 0.'100 6•B.O 0.009 3B0.229 1.000 2.50 o.ooo 15.8• 0.025 21.00 0.00001 
APPROACH O.JOO 216.0 o. 1]1 216.995 1.000 4.50 0.055 11>.Zl J.39B 16.ZO 0.003'1 
TUI-IDLE 0.060 •J.2 Z.563 150.239 1.000 1.00 O.Z99 17.53 I 7.05B 5.0, 0.059JZ 

TOTAL FOR CYCLE• 1.166 100.6) 67.'12 
LBS POLLUTANJ/ IK LB FUEL/CYCLE: 11. 589 
LBS POLLUTANT/IK HP-HR/CYCLE: 17. 171 
LBS POLLUTANT/IOOOK HP AT T.D.1 o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY L9 NOi/ 
POWER HP RUE RUE WT f&CTOR MOOE !l&SS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 0.2 0.769 150.2)9 1.000 19.00 o.zu U.58 5.11s 13.68 o.011Bo 
TAKEOFF 1.000 lZO.O '· 2'1' •09.5l7 1.000 o.5o 0.016 J.'1 IO.•H 6.00 o. 00596 
CLIM BOUT 0.900 648.0 3. 863 3B0.229 1.000 2. 50 0.161 15.u 10.160 21.00 0.005'16 
APPROACH 0.300 216.0 l.6BI 216.995 1.000 •• 50 0.126 16.27 1.146 11 .. 20 0.00778 
TAXI-IDLE 0.060 0.2 0. 769 150.219 1.000 1.00 0.090 17.'3 5.118 5.o• 0.01180 

TOTAL FOR CYCLE: 0.656 100.6) 67.92 
LBS POLLUTANJ/ I K LB FUEL/CYCLE• 6.519 
LBS POLLUTANJ/IK HP-HR/CYCLE• 9.U'I 
LBS POLLUTINT/IOOOK HP AT T.0.1 •9.6'16 
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Daffi 5111111 

TEST ORGANILATION: AIRESEARCH 

ENGINE SUPPLIER: AIRESEARCH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: ENGINE TYPE ANO MOOELI TPE l11-4l A 

RATED HORSEPOWER: 575. 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOA OVfRHAULI 
N2 CO•PPESSOR OVERHAUL: 
CO•BUSTOA CAN REPLACE•ENT: 
FIRST SIAGE NOLZLE GUIDE VANE OVERHAUL: 
NI TURAINF OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUFL H/C RATIO: 1.877 

o. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

OPE~ATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIP TE•P~RATUPF, OfGRFFS F: START q1.oo FINISH 91 .oo 

ATMOSPHFPIC PRESSURF: START ZB.76 FINISH 28.76 

INL(T Air. lfU~IOITY, LBS H20/LB AIA: 0.004• 

MELAllVt HU~IUITY: lb.DO PERCEii! 

SERIAL NUM8ERI 

SA~PLE LINE: TEMPFMATURF, DEGRFES C: -O.OOo FLOW RATE, LIT[RS/MIN: -o. 00 

SA•PLE LINF I RAN SPORT Tl MF, SEC: -o.oo 

NUMBER OF TESTS: 

Co•MFNTS: 

CLOCK TFST POWER ENGINE •EA SURED GAS GEN CALC 
Tl•F •ODE THPUST,LE!iS Pr:RCENT SPEED FUEL AIR FLOW FIA 

OR RATEO RP• FLOW LB/SEC 

P-61151 

COMPRESSOR ENGINE 
0 I SCHARGE PRESSURE 

TEMP RATIO 

TURBINE 
INLET 
TE•P 

SHP T.o. NI N2 l B/HR DEGREES F EPR DEGRHS F 

-0.QO II 0 2.10 0 35Sl5.00 -o.oo 101.uo -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 71 I 6.30 I •1 no. oo -o.oo 150.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo " 2 IJQ,60 24 41110.00 -o.oo 1•1.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 11 / 6 266.60 46 41130.00 -Q .oo 246.00 -o.oo -o.ooooon -o.oo -o.oo -o.oo 
-o.oo lb/ 11 )Q),50 6B 41110, 00 -o.oo 2•3.~0 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo ?.Oil b 4q0,20 86 41130.00 -o.~o 338.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 

POWER EXHAUST ~XHAUST r.o co lHC NO NO NO ALOEHYDES SMOKE PAR Tl CUL A TES 
PERCENI GAS GAS 1 oF Tl 2 IWFTI I WETI 2 x 

RATED TFMP rRF.SSURE PP•V I WE Tl PPMV PPMV I WE Tl IWFTI 
T .O. oEr.RFES ~ PSIA Pf RC ENI v PP"'V PPMY 

0 615.00 -o.oo 289.60 1. 54 J6Q.OO 4.6n I l. 20 11.80 -o.oo -o.oo -o.oo 
I b20. no -<:.'lO l2 .-,. 30 • • ,,? 2~ .50 7 I. 30 I Q.bO 40.crn -o.oo -o.oo -o.oo 

24 145. 00 -o.oo 125.40 
l. '" 

12.00 :!17.80 25.50 63.30 -o.oo -o.oo -o.oo 
46 860. on -o.oo 70.50 2.60 2.10 69.M 15.AO B4.90 -n.oo -o .oo -n.oo 
68 915 .no -o.oo 21. 70 7.q) 2.10 •7.10 B.00 105.10 -o.oo -o.oo -o.oo 
Sb 1 OQO. UO -o.no I '.\.bO l. 40 1. bO 11'~. l 0 7.10 126.40 . -o.oo -o.oo -o.oo 

PO~F.R ~•~s E~I •ASS F.~I MASS r" I MASS F•I ~ASS FMI HASS CHI HASS EM I MASS F•I ."6SS fHI MASS FHI •ASS E•I MASS Elfllll 
PERCENT co .. c NOl Cll7 NO NOX en HC N02 CU2 NO NOX 

RATEO LA llK l. R/ I K L•l IK LR/I K t•llK LR/I K LB/t-IP' L B/ttR LB/HR LA/HR LB/HR LB/HR 
I .O. LR FUEL Lil fUEL LR FllFL L H FUEL LR Fll<L LB FUFL 

"lb, ]4 7b. 52 2. 17. JOl~.qo 0.95 3.67 ].67 2.68 o. 27 106.63 0.10 Q,]1 

15 .44 1. 73 1.91 ll)b.12 4.31 B.28 2.12 0.26 O. bO 470.51 o. 65 1.24 
>• l I. 1l O.blo '· ')' 1145.5'3 'i. Bl q.7] 2. 11 0.13 o. n bl q. b 1 1.1• I. Q2 
46 5.45 0.12 2.01 ll5b.R4 B.11 I0.7B 1. )4 0,03 o ••• 716.58 2.16 2.b5 
68 1. 07 O.t"IH O.QO J 1 b1. SJ IC, 9R ll.88 o. 55 0.07 0.26 926.b] 3.22 1. 48 
Rb O. HI o.o" o. 71 JIM.JI 11. 5Q 17. 30 o.n 0.02 0.24 l QhQ. ">4 J.Q,;> 4.lb 

PnWEP cc en THC Nil NO NO 
PFRCF.NT 7 y 

RATEn l8/ ll\ HP-HP LR/IK HP-H~ L Bil K HP-HR LB/ lK t-P-ttR LR/ IK Ht-'-HQ. LB/IK HP-HR 

1.0. 

0 135q,zo~ 11351>4 .875 ••1.874 J'i.4h? I 0 I. 761 137.223 
I 'h7.b42 14hR3.811 41.110 107.6~] Q4.4b0 1•1.114 

74 I~. i:;~~ 44l8.8Ql O.Q07 R. l t, 1 5. 52• I 1. 1?b 

•• 5, 077 2Ql2.•14 0.110 B. OC.J I. R5 l Q. q44 
6R l. ]Ql 2JS4.R45 o.Oh? R. t 7<; 0.617 A. 84 7 
86 0,541 ll4b.805 O.OH 1,Rbl C.482 R.343 
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CAL ID NUMBER• 33 ENGINE TYPE ANO MODEL 1 TPE Jll-0 A SERIAL NUMBER I P-61151 

TEST ORGANllAT I ON: Al RESEARCH 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER HP RATE RATE WT FACTOR MOOE MASS llASS IK l8 FUEL HP-HR HP-HR 

l8/HR lB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 J4.5 4.Z70 151.082 1.000 19.00 1. J52 47.84 2a.26J 10.92 0.12J71 
TAKEOFF 1.000 515.0 D.081 374.446 1.000 o.5o 0.001 J.12 0.216 4.79 0.00014 
CLIM BOUT 0.900 517.5 o. 248 3'9.314 1.000 2.50 0.010 14.56 0.109 21.56 0.00048 
APPROACH 0.300 172.5 2.150 U0.526 1.000 4.50 0.161 15. 79 10.2u 12.94 O.OIZ46 
TAX 1- IDlE 0.060 J4.5 4.270 151.082 1.000 1.00 0.498 17.6J 2a.Z63 4.02 0.12377 

TOTAL FOR CYCLE• 2.021 9B.94 54.24 
LBS POLLUTANT llK LB FUEl/CYCLEI 20.443 
LBS POLLUTANT/ IK HP-HUCYCLE: 31.289 
LBS POLlU7ANT/IOOOK HP AT T.O.: o. 117 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL lB Ht I ENERGY LB Ht I 
POWER HP UTE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 J4.5 1.506 Ul.OB2 1.000 19.DD 0.411 47.84 9.971 10.92 o.o4J67 
TAKEOFF 1.000 575.0 D.043 374.446 1.000 o.so o.ooo 3.12 o.114 4. 79 0.00001 
CLIMBOUT 0.900 517.5 0.040 349.374 1.000 2.50 0.002 14.56 0.114 21. 56 O.OOOOB 
APPROACH O.JOO I 1Z .5 0.106 210. 526 1.000 4.50 o.ooB 15.79 o.501 IZ.'14 0.00061 
TAXI-IDLE 0.060 34.5 1.506 151.082 1.000 1.00 0.176 17.63 9.971 4.02 D.04367 

TOTAL FOR CYCLE: 0.663 98.94 54.24 
LBS POLLUTANT/ IK LB FUEL/CYCLEI 6.6'19 
LBS POLLUTANTllK HP-HR/CYCLE: 12.218 
LBS POLLUTANT/IOOOK HP AT r.o.: 0.619 

MODE FRACTIONAL POWER EMISSION FUEL USAGE T ll!E IN NOi FUEL LB NOi/ ENERGY LB NOXI 
POWER HP RUE RATE WT fACTOR MOOE MASS MASS llf, LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 J4.5 0.9J2 151.0B2 1.000 19.00 0.295 47.B4 6.171 10.92 O.OZ70J 
TAKEOFF 1.000 575.0 4.149 374.446 1.000 o.5o 0.040 J.12 12.682 4. 79 0.00826 
CLIMBOUT o.cioo 517 .5 4.)48 J49.J74 1.000 2.50 0.111 14.56 12 .'444 Zl.56 0.00840 
APPROACH O.JOO 172.5 2.114 210.526 1.000 4.50 0.159 15.79 10.044 IZ.94 0.01226 
TUI-IDLE 0.060 )4.5 0.9J2 151.082 1.000 1.00 0.109 17.63 6.111 4.02 0.02703 

TOTAL FOR CYCLE: o.1n 98.94 54.24 
LBS POLLUTANT/ lK LB FUEL/CYCLE: T.'118 
LBS POLLUTANTllK HP-KR/CYCLEI 14.442 
LBS POLLUTANT/IOOOK HP AT T.0.1 68.B22 
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OA Tf.: 6/ 1171 

rest ORGANIZATION: AIR[SEARCH 

ENGINF SUPPLIFA: AIRESEAACH 

ENG1NE OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••****************** 
)I ENGINE TYPF lNO •ODfL: TPE Hl-151 G SEA I AL NUllBEA: P-41165 

RAren HOASFPOWER: 5QO. 

F.NCINE TOTAL Tt~F• o. HRS 

Tl•E SINCE HOT SECTION OVERHAUi.: o. HRS 

TlllE SINCF.: 

Nl COMPRF.SSOR OVFRHAUL: n. HRS 
NZ COllPR~SSOR OVERHAUL: o. HRS 
CO~Ausro• CAN AF.PLACE•F.NT: o. HRS 
FIRSf ST~GE NOZZLE GUIOF VANE OVERHAUL: o. HRS 
NI fUKBINE OVERHAUL: o. HR~ 
N2 TU~RINE OVFRHAUL: o. HRS 

FUEL: AV KEROS FUEL H/C RATIO: I .Q28 

OPERATIONAL OATA ••••••••••ttttttttttttttttttttttttttttttttttttttttttt 

INLEf AIR TEMPFRATURF., OEGAHS F: SfART QZ.00 FINISH ~z.oo 

ATMOSPH(RIC P~FSSURE: START F l~ISH 28.fl.7 

INLEI AIR HUMIOI TY, LBS H20/Lij AIA: 0.0028 

10,00 PERCENT 

SA~~LE LINE: TE~PERATURE, O~CRFFS C: -0.0Q, FLOW ~ATF, LIT£RS/MIN: -n.oo 

SAMPLE LINE TQA~ISPOR.T Tl ~EI SEC: -o.oo 

NUll8EO OF TESTS: 

CO•MENfS: 

CLOCK TFS T PO•EA FNGINE MEASURED GAS GEN CALC COMPMFSSOR ENGINE TUAAINE 
TI ~F ~nnF THRUST,LBS PFACFNf SPF.~O FUH h IR FLOW F /A 0 I SCHARGE P~F.SSUWf INLET 

OR ~AHO ••• FLOW L6/SFC TEMP IUTIO T E•P 
$HP 1.0. NI N2 LS/HA OfGREES F EPR OE GR HS F 

-o.oo I/ n I .OU 0 17150.00 -o.on 75.00 Z.5Z O.OOQOno -o.oo -o. no -o.oo 
-o.oo 71 I 3. 10 0 41ono.oc -n.oo 117.00 l>.06 o. 006800 -o.oo -o.oo -n.no 
-o.oo bl 2 171.40 2? 41 no.oo -n.no 201.00 6. 12 O.OOQAOn -o.oo -o.no -o.oo 
-o.on l I/ 6 361. BO 61 411·to.on -o.oo 21>5.00 ft .oe 0.013000 -o.oo -0.0? -o.oo 
-o.oo 16/ I I 4 76. 00 ~n 41 l~O.OO -a.no 301. 00 n.l"Jr. 0,015100 -o.oo -o.oo -n.oo 
-o.no 70/lb 5()6. bO IOI 41130.00 -o.no 362.00 5.% 0.018100 -o.oo -o.no -o.oo 

POWER F llHAUST E )l'HAUST co co TttC NO NO NO ALOF."YOE S SMOKE PA~T ICULATFS 
P[RCENf GAS GAS 1wrr1 7 IWF.fl I ~E fl 2 ' A l\f F.0 rf: MP PRFSSURF PPMV t .. [TI PPMV PPHV I WF TI IWHl 

T .n. O[GR[E~ F PSIA PF•CENT v PP,lltV PPMV 

135.00 -n.oo 3R 1. 90 1. 74 549.10 3.10 7. 90 11.00 -o.oo -o.oo -o.oo 
0 -;1~. no -o.oo C!4,. il'l l .,44 I JR. I 0 6.10 1 J. eo 1q.qo -a.no -a.on -o. 00 

n 700. 00 -o.oo I J~. 10 2.06 ~b.80 19.10 I J. I 0 32. 20 -o.on -o.oo -n.oo 
o l R' o. no -a.on ~ l .<JO 2. 5q 11.20 32. IC 9.10 41.90 -o.oc -o.oo -o.oc 
BO ?J~.no -o.no 41. 60 l. 02 8.10 41, RO 6. 30 54,20 -v.oo -o.oo -o. rJO 

101 1050.00 -o.on I ti.lot) ]. J.e'i 5. 90 62. 00 4. 50 tib.50 -o.oo -o.oo -o.oo 

Pf'JWEA ~ASS F• I MA~S F•I ""l\S~ '"' "'65~ FMI MASS F !"11 I MASS F•I MASS E•I MASS EHi MAS.5 [~I MASS [HI MASS F.'I MASS FMI 
PERCF~f en HC "llJZ CO? NO NOY Cl' HC N02 cnz NO NOX 

AAfEO LP /IK L ~/I K L~/ IK LB/I K LR/1" LB/IK IA/"~ LA/HP L R/H~ lRlt-i~ l RIHA L B/"R 
T .O. LR FUFL LB FUFL LA FlH:L 18 FUFL LB FU~L LB FUFL 

0 42.4b 34 .44 I. 47 zq92.Ri. 0.5b 1.98 3.1 A 2.'A 0.11 224.4~ o.04 a. 15 
0 33. SA 10.14 ) • 08 3011.aS 1.16 '•· 44 4 .60 1. 4 l l).lt2 420.84 0.19 0.61 

79 I J. 11 2. 04 ?. oe 1121.01 J.01 5. 11 2 .64 0.41 0.42 628.70 o. 61 1.01 
bl '-. )l a. 50 I .15 '147. !1 4, I~ 5. ll I. 68 0.13 0.31 BlZ.83 1.10 I. 41 
AO 7. 1t<i n. 3 l O.b9 '148.87. ~. Z I ir,.q1 O. H5 0.10 0.21 966.69 l .b') l .Al 

I 01 o. qi; o. zo o. 4 3 3157.03 5. 97 h. l'i o. 35 0.01 0.16 1141. 03 2. 14 2.30 

POWF.R er en THC. NU NO NU 
PFMCFNT 7 2 

•ATEO LP.. It K liP-HR LP/LK H.,-u:.{ l R/ I Ii HP-HJ.I l R/ l K HP-lfM l f\/ IK ._,.P-H~ Len• HP-HQ: 

r.a. 

0 )lq4,l85 7?4464. !SC 25fl2.~44 41. HOh 10b,5)q l'td.J4oj 
n 14Al.8J5 1 'c;1sh.onr: 414. Sti 7 60.11" 136.006 19b.124 

2Q l'i .. He '\bbR. 01, '\ 7. J"' '· ~5 'i ? • 4 '.\Fl 5 .qQ4 

bl .... t- l) 2101.q10 O.Jbl J .r.3., O. A4S l.8 1H 
AO I. 7AO 7030. 0'ih 0.213 3.Jhr) 0.4'- l 3.810 

I 01 0. i; 7Q 1•1z.~~' O. 110 J.1)9'4 O.lbl 1.8';4 
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CAL ID NUllBERI 31 ENGINE TYPE AND "DOELi TPE 331-151 G SERIAL NUMBERI P-'11165 

TEST DRGANIUTIOIU AIRESURCH 

"DDE FRACTIONAL PDllER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CD I 
POWER HP RATE RUE Ill FACTOR "ODE "ASS llASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 35.4 J.214 127.414 1.000 1'1.00 1. 018 40. 35 25.225 11.21 0.09079 
TU EOFF 1.000 590.0 0.398 355.748 1.000 o.5o 0.001 2.'16 1.11B 4.92 0.00067 
CLIMB OUT 0.900 531.0 0.581 328. 656 1.000 2.50 0.024 I 3.6'1 1. 768 22.12 0.0010'1 
APPROACH 0.300 177 .o 2.560 197.618 1.000 4.50 0.192 14.82 12.956 ll.27 0.01446 
TAXI-IDLE 0.060 35.4 3. 214 127.414 1.00D 1.00 0.315 14.B6 25.225 4. ll 0.0907'1 

TOTAL FOR CYCLE: 1. 612 86.6'1 '5.66 
LBS POLLUTANT /I I LB FUEL/CYCLES 18.598 
LBS POLLUTANT/ Ill HP-HR/CYCLEI 28.'16'1 
LBS POLLUTANT/ 10001 HP AT T .O.: 0.562 

MODE FRACTIONAL POllER EMISSION FUEL USAGE T l"E IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER HP RATE RATE WT FACTOR MODE MASS NASS 11 LB FUEL HP-HA HP-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE D.060 35.4 0.164 127.414 1.000 19.00 0.242 40.35 5.99'1 11.21 0.02159 
TAKEOFF 1.000 590.0 0.122 355. 74B 1.000 o.5o o. 001 2.96 0.344 4.92 0.00021 
CLIMBOUT 0.900 531.0 D. llB )2B.656 1.000 2.50 0.005 IJ.69 0.160 22.12 0.00022 
lPPROltK 0.100 177 .o 0.352 197.618 1.000 4.50 0.026 u.B2 1.181 l!.Zl 0.001'19 
TAXI-IDLE 0.060 3S.4 0.164 127.414 1.000 1.00 D.089 U.B6 5.999 •.13 0.02159 

TOTAL FOR CYCLE: 0.364 86.6'1 55.66 
LBS PD\.LUTANT/ IK LB FUEL/CYCLE• 4.194 
LBS POLLUTANT/IK HP-HR/CYCLES 6.532 
LBS POLLUTANT/ IOOOK HP AT T .0.1 1.no 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LR/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 35. 4 0.606 127 .414 1.000 19.00 D.192 40.35 4. 757 11.21 0.01112 
TAKEOFF 1.000 590.0 2.245 355. 748 1.000 o.so 0.019 2.96 6.310 4.92 o.001eo 
tLIMBOUT 0.900 531.0 2.012 )28.656 1.000 2.50 0.084 U.69 6.121 22.12 0.00319 
AP PRO AC II 0.100 111.0 1.009 191.618 1.000 4.50 0.016 14.B2 5.10) IJ.21 O.C057C 
TAll-IOLE 0.060 35.4 0.606 127.414 1.000 1.00 0.011 14.86 4. 757 4. IJ 0.01112 

TOTAL FOR CYCLE: 0.441 B6.69 55.66 
LBS POLLUTANT/II LB FUEL/CYCLE: 5.085 
LBS POLLUTANT/IK HP-HR/CYCLEI 7.920 
LBS POLLUTANT/IOOOK HP AT T.0.1 31. 704 

IV-53 



OATE: 41\0111 

TEST ORGANIZATION: AIRFSEARCH 

ENGINE SUPPLIER: AIRFSEARCH 

ENGINf DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMOEP: J2 ENGINE TYPE ANO MODEL: TPF. JJl-151 G 

RATEn HORSEPOWER: 5qo. 

TIME SINCF HOT SFCTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OV~RHAUL: 
N?. COMPRESSOR OVERHAUL: 
co•euSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: 
NI TURBINF OVERHAUL: 
N2 TURBINE OV~RHAULI 

FUEL: JP-5 FUEL H/C RATIO: 1. q19 

o. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

OPEAATIO~AL DATA ••••••••••••***************************************** 

INLET AIR TEMPFRUURF, OF.GREES F: START FINISH 

ATMOSPHFRIC PRESSURE: START 28.75 FINISH 28.75 

INLET AIR HUMIDITY, L8S H20/LB AIR: 0.0020 

RELATIVf HU~TOTTV: l l, 00 PF.RtFNT 

SERIAL NUMBER: 

SAMPLE LINE: TEMPERATURE, OF.GAFFS (: -0.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINF. TRANSPORT TIME, S FC: -o.oo 

NUMBFR OF TESTS: 

C O•MF NT S: 

tONCEN TRAf ION nATI\ RF.PORTFO WF.T 

CLOCK TES r POWER FNGINF. MEASURED GAS GEN (Alt 
I I ME ~ODE IHPUST ,LBS PERCENT SP EEO FUEL •IR FlOW F/A 

OR RAT FD RP• FLO>I LB/SEC 
SHP T.o. NI N2 LB/HR 

-o.oo II 0 •• 10 0 21200.00 -o.oo 11.00 7.5b o.ooBqoo 
-o.oo u I q,50 I 41710,00 -o.oo 150.00 b.21 o. 007200 
-o.oo hi 2 l5B.70 2• 41710.00 -0.M 1qB.no b.15 o. ooqsoo 
-o.oo 11 / b Jl 7, JO ~3 41710.00 -o.oo 255. 00 b,oq 0.012500 
-o.oo lb/ l l Ob. 00 BO 41730~00 -a.no JI 7. 00 b.00 0.015700 
-o.oo ZOil b 5%.bO IOI 41730.00 -o.oo )bq, 00 i;.q4 Q,01R500 

POWER FXHAUST [XHAUS T cu co THC NO NO NO 
PERCENI GAS GAS 1wer1 2 IWETI I •E 11 2 x 

PAfEO TfMP PRFSSURE PPllllV c weT 1 PPMV PPMV I WETI I WF TI 
T .o. OFGRFES F PSIA P[R(ENT v PPMV PP~V 

0 bq8. 00 -a.on lBO.RO f, bl 10 J7. 40 "· "" 17.. 20 lb.bO 
I 5qn, oo -n. co lbZ.no t .44 53.•0 14,qo ZO.RO JS, 10 

lb 700.00 -o.o~ 140.50 1. B7 2b.20 Jo,qo 21.10 52.00 
53 Bl 5. 00 -o.oo 103.00 2.31 •• 10 4q.qo 21.00 10,qo 
BO qbo. oo -o.oo 't0.00 ], 14 3.00 ~A.JO 10.BO Qq.10 

101 10Bo.io -o.oo )4. 00 3. b4 1.10 111. en 1. 40 11q.20 

_pq1 lb8 

COMPRESSOR ENGINE TURBINF 
DISCHARGE PRESSURE INLFT 

TF.•P RATIO HMP 
OEGREF.S F EPA OEGRHS 

-o.oo -o.oo -o.co 
-o.oo -o.oo -o.oo 
-o.no -o.oo -o.oo 
-o.oo -o.oc -o.oo 
-o.oo -o.oo -o.oo 
-a.no -o.oo -o.oo 

ALOEHVOES SMOKE PARTICULA TFS 

-o.oo -a.co -o.oo 
-n.no -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.co 
-a.no -a.co -o.oo 

POwi;:A •. ,~s E•I ·u~.s EMI ••S~ E•I •ASS [MI "'ASS f.HI ~•SS [Ml MASS F.H I ••SS F•I •ASS E•I •ASS F•I MASS f~I .•ASS FMI 
PERCENT .:u HC Nll2 COl NO NO• (fl H( NOZ C~2 NO NO• 

PAT en LA/IK I. A/ lK 1.t3/lr( LB/ lK LBllK LO/ II( LB/HR l A/Hq l fl/HR Lq/HQ LA/HR LA/HR 
T.n. LB FU[l L" FUEL l~ fUFl LB FUEL LB FUEL IR FUFL 

0 41. lQ h 7. 70 2.2B zqoo.11 o. B7 3. ll J.14 5. 21 o. 18 22J. 31 c.o. 0.24 
l 22.25 4.72 4.69 1107.54 J. lb 9.05 ,.14 o. bl o. 70 4b,,.11 a.so 1. 21 

2h l 4 .15 l .f>O 'l.bQ 11Zb.70 5. 40 q,oq 2 .Qh o. 32 o. n hl 8.QQ 1.01 1.Bo 
53 8 .6R o.2q z,q1 J l Jq, b I b.'H q,e2 z. 71 o. 09 f). 74 HOO.bO I, 1h 2.50 
RO l .l. 0.11 l.11 314A.75 9.Zb Io. JQ 1.01 o. 01 o. 16 •qB, l 5 l.H 3. 7.Q 

IOI l .9? 0.04 n. or Jl5Q,q4 I 0, 12 I 0, 7q o. 71 o.c2 Q.25 11b2.10 ], 73 3. qB 

POWEP (fl co Ill( NO NO Nil 
PEq_r.fNT 2 7 • 

Ml\TFO LP/lK ~P-HR LR/ l< HD-HR LR/I K HIJ-H~ I. r\/ lK Hr-HM LR/IK ~P-Hq Lq/IK HP-HR 
T .o. 

Al4.H44 "j41,f)b.b80 11.71. 151 15,4'5 42.BBO 58. 145 
351.116 4qQ6~. 472 66, 5 17 51.075 74 .OQI 127. 16' ,. lR. '>51 l?10,1'q 1,qqz 6, 1JA 4.t-1)1 ll.lB 

51 h.97Q 2~21.tbQ n. 2 u 5. ')';4 2.H7 1. BQl 
BO l. 125 20lb,Qb7 0.073 b. lh5 o. 754 b,Qlq 

IOI l. l B6 lq48.'172 0.0211 b.Z~B 0.414 b.•12 

F 
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CAL ID NUMBER: 32 ENGINE TYPE ANO MODEL I TPE 311-151 G SERIAL NUMBER• P91168 

TEST OAGANILATION I AIAESEAACH 

MOOE FRACTIONAL POWE A EMISSION FUEL USAGE TIME IN co FUEL LB CO I EN EAGY LB CO I 
POWE A HP RATE RATE WT FACTOR MOOE MASS MASS U LB FUEL HP-HA HP-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 35.4 3.116 159.235 1.000 19.00 0.987 50.0 19.566 11.21 O.OB801 
TU EOFF 1.000 590.0 0.100 366.064 1.000 0.50 0.006 3.05 1.911 4.92 o. 00119 
CLIMBOUT 0.900 531.0 o.BH 339.250 1.000 2.50 0.016 14.14 2.511> 22. IZ 0.0011>5 
APPROACH 0.300 117.0 3.035 210.1u 1.000 4.50 0.228 15.16 14.02 U.27 0.01115 
TAX I-IDLE 0.060 35.4 3.116 159.235 1.000 1.00 0.363 18.58 19. 561> 4.13 0.08801 

TOTAL FDA CYCLE I 1.620 101. 95 55.66 
LBS POLLUTANT/IK LB FUEL/CYCLE• 15.890 
LBS POLLUTANT/lK HP-HA/CYCLE: 29.107 
LBS POLLUTANT/ IOOOK HP AT T .o. I 0.'188 

MODE FfUCTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I fl'IEAGY LB HC I 
POWE A HP RATE RATE WT FACTOR MODE NASS MASS IK LB FUEL HP-HA HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 35.4 0.367 159.2)5 1.000 19.00 0.116 50.42 2.102 11.21 0.01036 
TAKEOFF 1.000 590.0 o.o 366.064 1.000 0.50 o.o 3. 05 o.o 4.92 o.o 
CLIMBOUT 0.900 531.0 o.o 339.250 1.000 2.50 o.o 14.14 o.o 22.12 o.o 
APPROACH 0.300 111.0 0.262 210.146 1.000 4.50 0.020 15. 76 1.249 13.21 o.OOl4B 
TAii-iDLE 0.060 35.4 0.167 159.215 1.000 1.00 0.043 18.58 2.302 4. ll 0.0101& 

TOTAL FDA CYCLE: 0.179 101.95 55.66 
LBS POLLUTANT/ 1K LB FUEL/CYCLE• '· 1'1 
LBS POLLUJANT/IX HP-HA/CYCLE• 3.208 
LBS POLLUTANT/ IODOK HP AT T .O.: o.o 

MODE FRACTIONAL POW EA EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL HP-HR HP-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 35.4 1.325 159.235 1.000 19.0D 0.420 50.42 B. 322 11.21 0.03H3 
TAKEOFF 1.000 590.0 3.922 366.064 1.000 0.50 o.OlJ 3.05 10.115 4.92 0.00665 
CLIMBOUT 0.900 5]1.0 J. 580 JJ9.250 1.000 2.50 0.149 14.14 10. 552 22.12 0.00614 
APPROACH 0.300 111.0 1.9]2 210.146 1.000 4.50 0.145 15. 76 9.193 u.21 0.01091 
TAX I-IOU 0.060 35.4 1. 325 159.235 1.000 1.00 0.155 18.SB B. 322 4. ll 0.0)14] 

TOTAL FOR CYCLE• 0.901 101.95 55.66 
LBS POLLUTANT/ I K L8 FUEL/CYCLE: B.8)1 
L8S POLLUTANT/ IK HP-HR/CYCLE 1 16.IB8 
LBS POLLUTANT/ 100011. HP AT T .O.: 55.)'19 
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DATE: 6/18171 

TfST ORCANILATIQN: AIRESFARCH 

ENGINE SUPPLIER: AIPESFARCH 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL In NU•8FQ: JO ENGINE rYPE ANO •onEL: TSF lll-1 SER I Al NUMBU: 2101-10 

RATEO HORSEPOWER: 4H. 

ENC I NE TOT Al TIME: o. HRS 

TIMF SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI CO•PP ESSIJR OVERHAUL; o. HRS 
N2 C OMPRF. SSOR OVERHAUL: o. HRS 
COMBUSTOR CAN RFPLACFMENT: o. HRS 
FIRST STAGF NOlllf. GUIDF. VANE OVERHAUL: o. HRS 
NI TUQelNE OVFRHAUL: o. HRS 
N2 TUQBINE OVERHAUL: o. HRS 

FUEL: JP-5 FUEL H/C RATIO: I .AH 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLFT AIR IEMPEAATURE, DEGREES F: START 110.00 FINISH 110.00 

ATMOSPHFRIC PRESSURE: START 28.bO FINISH 28.bO 

INLET AIR HUMIOIJY, l~S H10/l~ AIP: 0.00~9 

RELAllVF. HUMIOllY: 14.00 PERCENT 

SAMPLF. LINF.: TE•P[RATURF., DEGREES t: -0.00, FLO• RATE, LITERS/MIN: -o.oo 

SAMPLE LINE IRANSPORT JIME, SEC: -n.oo 

NUM~ER OF TF.Srs: 

COMMENTS: 

CLOCK IES T POWER ENC INF MEASURED GAS GEN OLC CO•PRESSOR fNGINE TURRI NE 
TI •E •oue TH~UST,LRS PERCFNT SPFEO FUFL AIR FLOW FIA DISCHARGE PMESSU•E INLET 

OR RATFO RPM FLOW LB/SEC TEMP RATIO TEMP 
SHP T .O. NI N2 LB/HR OE CREES F FP• OECREES ~ 

-o.oo I/ 0 o.o 0 32001.00 33t.52.00 bB.50 I .bl 0.011000 -o.oo -o.oo -o.oo 
-n.oo u I o.o 0 Jll'th.f'IO 44982 .oo 9J. 50 2.7.0 O.Cl290Q -o.oo -o.oo -n.oo 
-o.oo bl 2 11.10 I~ •19Jb.OO ·~004.00 125.bO 2.12 0.014100 -o.oo -o.oo -o.oo 
-o.oo 111 h 157.80 H 450b5.00 45011.00 164.40 1.1) O.OlbOOO -o.oo -o.oo -o.oo 
-o.oo lb/ 11 l!0.20 44 46517. 00 44967.no 186.50 J. J5 o.011ono -o.oo -o.oo -o.oo 
-o.oo 2011 b 251.90 ~4 41473. co 

0

44Q46 .oo 203.50 1.52 0.01 nno -n.oo -o.oo -o.oo 

POWER F XHA UST FXllAlJST en co THC NO NU NO Al OEHYDES SHOKF PARTICULATES 
PE RC ENI GAS GAS l~Elt ~ CWET I 1 •EI I z x 

PA IFO ff MP PRESSUR[ ppwv I WF.11 PPMV PPMV IWEll I W[ TI 

1.0. DEC• HS r PSIA P[R(F.Nl v PPMV PP~V 

n 91 o. on -o.oo 3• 5. no 7.4h •9.on lb.BO 14.•0 31. 20 -o.oo -o.oo -o.oo 
0 q3c;.110 -0.00 lb 1. 00 Z.50 z 1. 5n 31 .oo 11. 50 .. 2. i;o -o.oo -o.oo -o.oo 

15 qq5.~I") -o.oo 104.10 2. 7q 11. 80 5S. 10 10.10 b5.90 -o.oo -o.oo -o.oo 
]) IC70.00 -o.oo 75.7C l .OS 1.eo RJ.00 B. RO 91.~n -o.oo -o.oo -o.oo 
44 1100 .oo -o.oo 67. 70 3. 25 a. 1 o I 03. or, 8.10 111. 70 -o.on -o.oo -o.oo 
54 11rn.oo -o.oo bl .c.o 3. 50 7 .60 122.10 12.00 lH.10 -o.oo -o.oo -o.oo 

POWER WIAl\S EHi .. ASS f fll I HASS r• I MASS E•I . .oss f.141 •ASS fHI MASS Fl11 MASS EHi MASS EMI "4ASS F~I HASS EHi •Ass E•l 
PF•CF.NT r.o H( NOZ cnz NO NOX co HC N02 (02 NO NOX 

RAT En LRll K L 8/1 ~ l~ll• LB/IX LBllK l~ll~ LB/HP L8/Hk I.A/HR L~/HQ LR/"4R lh/HO 
r.o. l I\ FUF l LI\ FllEL L'\ FUEL l 8 Fllfl LR FurL LB FUFL 

0 21.10 4.5b I .9n 3109.hn 2.22 •• 12 1.•0 O.JI 0.13 213.0 l o. 15 0.28 
n 11. 88 0.90 1. 51 ll 42. ·19 4.07 5.59 1.20 0.09 a.•'- 29J.d5 o. 38 0.52 

15 1.4q 0.49 I. 26 3152.b3 6.51 7. 78 O.Q4 O.Ob 0.10 1•5.97 O.Rl 0.98 
J1 It. qq 0.2• 0 .QS 3157.09 e.9e 9.93 c. 87 0.05 n. tb 519.02 1.48 l .b) .. 3. ~~ o. zq 11 0 8H 315R.85 10.47 11. 35 0.12 0.05 O.tb 589.12 1. qo; 2.t 2 
54 l. 44 o. Z4 1.16 115~.ob 11. 70 12.45 u. 70 0.05 0.2' b47.. qq 2. ]O 2.5] 

POWER en en THC NU NO NO 
PERCE NI l 2 

PATF.n LR/II(. HP-HA LR/ IK .,_.P-t-n. Lq/ I K HP-HR l A/ lK HP-HR l f'/ 11( ... P-HR LR/IK HP-HR 

I .n. 

•••HllRSfPOWFP-HA. rCI THCllJST-HR OAHS NOT CALCULAIJLF••• 
•••H'lP«\E:iln...,E~-1Hl OH ft·H~UST-HR ~•SI~ NnT CALCULA1'LE••• 

I> I). l 15 5'i7.Z. 5'1A n.•~1 II. 40Z ?.214 13.bH 
]' 5. l qb 3zs 1,.1 :n 0.307 q.,57 0 .Qq? lo. 349 .. l.441 ZA07..b~7 0.255 q • 7.A'> Cl. 784 10.010 
54 l. 114 z4ql.17b o. 192 R.90~ 0.015 9. R2 J 
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CAL ID NUMBER: 30 ENGINE JYPE AND MODEL: TSE Z31-I SERIAL NUMBER: 2301-10 

JESJ DAGAN I ZATION: Al RESEARCH 

MOOE FRACJ IONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CD I 
POWER HP RAJE AAJE wJ FACJOR MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 28.4 0.486 49.676 1.000 19.00 o.154 15.13 9.788 9.01 0.01110 
fAKEOFF 1.000 474.0 o.2n 260.JH 1.000 0.50 0.002 2.11 lolOZ 3.95 o. 00061 
CLIMBOUJ 0.900 42l•.6 0.400 241.922 1.000 2.50 0.011 10.n 1.615 11.11 0.00094 
APPROACH 0.100 142 .2 o.853 161.178 1.000 4.50 o.064 12.09 5.Z92 10.66 D.00600 
JAii-iDLE 0.060 28.4 0.486 49.616 1.000 1.00 0.057 5.8o 9.188 3. 12 0.01110 

JOTAL FOR CYCLE: 0.294 46.12 44.7l 
LBS POLLUTANT /IK LB FUEL/CYCLE I 6.HO 
LBS POLLUJANT/IK HP-HR/CYCLE: 6.569 
LBS POUUTANT/IOOOK HP Af J .O.• o.505 

MODE FRACJIONAL POWER EMISSION FUEL USAGE JIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER HP RAH RATE wJ FACJOR MODE MASS MASS IK LB FUEL HP-HR HP-HA 

LB/HR LB/HR MIN. LBS. LBS. 

JAii-iDLE 0.060 28. 4 0.015 49.616 1.000 19.00 0.011 15.13 0. 705 9.01 0.00121 
TAKEOFF 1.000 474.0 0.020 260.134 1.000 0.50 o.ooo 2.11 0.078 l.95 O.DODD4 
CLINBDUJ 0.900 426.6 0.029 247 .922 1.000 2.50 O.ODI 10.n 0.116 11.11 0.00001 
APPROACH o. 300 142.2 0.052 161.178 1.000 4.50 0.004 12.09 0.322 10.66 D.00016 
JUI-IDLE 0.060 2B.4 0.035 49.616 1.000 1.00 0.004 5. 80 0. 705 3.32 o. 00121 

JDTAL FOR CYCLE: 0.020 46.12 44.11 
LBS POLLUT ANTI IK LB FUEL/CYCLE: Q.443 
LBS PDLLUJANT/lK HP-HA/CYCLE: 0.457 
LBS PDLLUTANT/IOOOK HP AT J.O.: o.356 

MOOE FRACTIONAL POwEA EMISSION FUEL USAGE JlllE IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER HP RATE RATE WT FACTOR MODE MASS NASS IK LB FUEL HP-HR HP-HR 

LB/HA LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 28.4 0.148 49.676 1.000 19.00 o.041 15.1) Z.98Z 9.01 0.00521 
JAKE OFF 1.000 414.0 4.514 260.134 1.000 0.50 0.038 2.11 11.314 3.95 0.00952 
Cll NBOUJ 0.900 426.6 4.021 241.922 1.000 Z.50 0.168 10.n 16.24Z 11.11 0.0090 
APPROACH 0.300 142. 2 1. 544 161.178 1.000 4.50 0.116 12.09 9.581 10.66 0.01086 
JAX 1-IOlf 0.060 Z8.4 0.148 49.676 1.000 1.00 0.011 5.80 2.982 3.3Z 0.00521 

TDJAL FOR CYCLEI o.385 46.12 0.11 
LBS POLLUTANT/IK LB FUEL/CYCLE• a.HJ 
LBS POLLUTANT/ IK HP-HR/CYCLE: e.619 
LBS POLLUTANT/IOOOK HP AT T.0.1 19.)65 
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one: 1120111 

TEST ORGANllATIO~: w R I TWA 

ENGINF SUPPLIFR: T W A 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

(AL 10 NUHRFR: 119 FNGINE Tvre AND HODEL• CJ-805-JA GE-161-lOZ 

RATEO IHRUST: 11200. 

FNGl~F. TOTAL TIHE: 19618. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COHPRF.SSOR OVERHAUL: o. HRS 
NZ COHPRESSOP OVERHAUL: -o. HRS 
COMBU~TOR CAN REPLACEMENT: o. HRS 
FIRSI SIAGE NOZZLE GUIDE VANE OVER~AUL: o. HRS 
NI TUR81~E OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: -o. HRS 

FUEL: JP-4 Tf FUEL HIC RAT IQ: 2.020 

OPERATIONAL OAJA *******************'''****'*********************'**** 

INLET Al• TEMPERATURE, DfGqEES F: START 74.00 FINISH 15 .oo 

ATHOSPHFRIC P•ESSURE: SURI FINISH 29.04 

INLET AIR HUHIOllV, LBS H2DILR AIR: D.0111 

RELATIVF. HUMl~lrv: 5b.DO P(RCFNI 

SAMPLE LINF.: Tt•PFRATURE, OEC.REF5 c: 150.00, FLOW RATF., LITFRS/MIN: 

S6"PLE LINF l~ANSPORI TIME, SFC: I.DO 

NUMBER OF IF.SIS: 

FIA AND AIRFLOW CALCULATED FRO• FXHAUSI COHPUSlllUN FOP LAST RUN. N02 
OEIERMINFD qy SUBTRACTION. 

fLAPSED res r PflWfR ENG INF HEASURFO GAS GEN CALC COMPRFSSOR ENG INF TURBINE 
fl •F HOOE THMUST,lBS P(RCFNI SPF.FD FUfL A I• FlOW f IA 01 SCHARGE PRESSURE INL El 

DR <AHO RP• FLOW LB/SEC TF.HP RAT 10 TEMP 
SHP 1.0. NI Nl LB/HR OEGREES F f. PR DEGREES 

o.o II 7720.00 •• 70BO.OO IOR0.00 6390.00 IH.00 0.012200 -o.oo 2.10 -o.oo 
~.DO 21 8h20.00 lb 11 ec. oo 7180.00 1220.00 I 52. BO 0.013100 -o.oo 2.24 -o.oo 

10.no 31 %20.00 B~ 12eo.oo 1780.00 Rl40,00 l~b.50 o. 014500 -o.oo 2.41 -o.oo 
n.on 41 400.00 4490.00 44qo.oo 1090,00 Jb.00 0.008400 -o.oo -o.oo -o.oo 

POllF.R F. Xl-iAUST f:. XH4US T en co THC NO NO ND ALOFHVDES SMOKE PAPI ICULAHS 
PERCENT GAS GAS I WEii 2 I WE II (Wfll z • 
•AIFn TFMP PRESSUR C: PP,._V C oFI I PPMV PP~V I WEI I IWFT I 
I .O. OF.GOEE5 F PSIA OF RC EN I v PPMV PPMV 

6q 95 l. 00 15.bO 51. 00 ? • 51 2.00 53 .DO b.OD 59.00 -o.oo -o.oo -o.oo 
1' l ll74 .no 17. 70 1,e. oo 2.10 a.a bl. OD l.M bQ.00 -n.oo -o.oo -o.oo 
85 11OD.00 ?O, ID 4'5.00 2.eq a.a 74.00 9. 00 02.00 -o.oo -o.oo -o.oo 

J 171. 00 o. 40 4h4.r.O I. bl 102. 00 I .oo e.oo 9.00 -o.oo -o.oo -o.oo 

POllfO MASS E•I •ASS EH I ••~s EMI •ASS EMI ••SS f ·•I ~.U')~ F~I ••SS F•I MASS FM I HASS EHi ... SS EMI •ASS ENI •ASS E"'t I 
PERCENT r.n HC 'n? CO? NO NOY en HC Nn? CU2 NO NOX 

RATED I.Al IK L Pfl K LR/I K LB/ I< L Bl I K L Pfl K L!i/Hlol L 8/Hll LB/HR LR/HR LR/HR LB/HR 
1.n. LB f'J(L LB FUEL Lq FUEL I B ruFL Lq FUEL LB FUEL 

68 4.52 o.OQ I). 78 j 12~. llQ b.qo 1. bB 7. R 0 ~1 0.5R 4.QQ 1QQ14.46 44.0Q 49.0B 
76 1.54 n.o 0.6~ 1121.0~ 1. 51 P.. 36 2 5, 5, 0 .o 6. 17 21581. 85 54.21 bO.H 
85 3. I 0 o.o n.91 ll2A,Jl e. 31 9.2A 25.?4 o.o 1. 3·1 25464.93 b~. lb 75.51 

J 54.22 7n. Z I l. 54 ;i:qi:n.ti1 0.1 q 1.n 5Q. I IJ ZZ.Ol I .b 1 12bl.04 o.n 1.ee 

POW FR rn en IH( ND NO NiJ 
PERCENT 2 2 • 

o A f FD LA/ ll(llTH-H~ l!\/11<.ilTH-Hq l F\/ I I<# TH-HR LR/lKllTt-t-HR l R/ lK llfTH-HR LR/ l K ii TH-HA. 
r .n. 

6A J. 140 z~,1.105 0. 075 '.111 C.h47 b.J5B 
76 2. "164 2blQ.7'}4 o.o b.ZBQ 0.110 6.QQQ 

85 2. ,,7.) 2h4L'1'12 o.o 1. 08h O. IM 1.852 
147.744 Al "i4. R'i5 ~5.071 0.523 4. 184 4. 107 
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CAL ID NUMBER: 119 ENGINE TYPE AND HODELi CJ-B05-3A SERIAL NUllBERI GE-161-3D2 

TEST DRGANIZAT ION: S II R I TllA 

HOOE FRACTI DNAL POWER unss ION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE llT FACTOR llDDE KASS llASS lK LB FUEL t Tt+-HR t TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.040 "8-0 48.149 B80.962 1.000 19.00 1s.2u 278.97 54.6SS 141.87 0.10748 
TAKEOFF 1.000 11200.0 26.IB9 9BOl.9S7 1.000 0.10 0.306 IU.36 2.672 130.67 0.00234 
CLIHBOUT o.Bso 9520.0 2S.8S7 8323.387 1.000 2.20 0.948 305.19 3.107 349.07 0.00212 
APPROACH 0.400 4480.0 40.743 3798.427 1.000 4.00 2. 716 253.23 10. 726 298.67 0.00909 
TUI-IDLE 0.040 44B.O 48.149 880.962 1.000 1.00 S.617 102. 7B 54.65' s2.21 o. t074B 

TOTAL FOR CYCLE: 24. B35 10'4. 52 972. 53 
LBS POLLUTANT/ I K LB FUEL/CYCLE I 23. 5SO 
LBS POLLUTANT/IK LB TH-HR/CYCLE: zs. 536 
LBS PDLLUTANTllOOOK LB TH AT T .o.: 2. 72B 

HOOE FRACTIONAL POllER EMISSION FUEL USAGE TlllE IN HC FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR HOOE HASS MASS IK LB FUEL t TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE o.o4o 44B.O 17.791 880.962 1.000 19.00 S.634 278.97 20.195 141.87 o. 03971 
TAKEOFF 1.000 11200.0 o.so3 9801.957 1.000 o. 10 0.006 114.36 o.ost 130.67 0.00004 
CLIM80UT o.8so 9520.0 1. 243 8323.387 1.000 2.20 0.046 30S.14 0.149 344.07 0.00013 
APPROACH 0.400 4480.0 l.6B8 3798.427 1.000 4.00 0.1 u 253.23 0.444 29B.67 0.00038 
TAXI-I OLE 0.040 448.0 17. 791 880.962 1.000 1.00 2.076 102.18 20.195 52.27 0.03971 

TOTAL FOR CYCLE: 1.8n 1054.52 972.53 
LBS POLL UTAN Tl IK LB FUEL/CYCLE• 7.466 
LBS POLLUTANTllK LB TH-HR/CYCLE• 8.096 
LBS POLLUTANT/IOOOK LB TH AT T.O.: o. 524 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOl FUEL LB NOXI ENERGY LB NOX/ 
POWER t TH RATE RATE llT FACTOR MODE HASS MASS IK LB FUEL I TH-HR • Tt+-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.040 44B.o 1.s21 B8t.9i.2 1.000 19.00 0.482 218.97 1. 726 141. 87 0.00339 
TAKEOFF 1.000 11200.0 104. )9B 9801.957 1.000 o. 70 1.218 114.36 I0.6SI 130.67 0.00932 
CLIH80UT o.850 9520.0 79.004 8323.387 1.000 2.20 2.B97 305.19 9.492 349.07 0.00830 
APPROACH 0.400 4480.0 18.462 3798.427 1.000 4.00 t.231 253.23 4.860 298.67 0.00412 
TAX I-IDLE 0.040 448.0 1.521 880.962 1.000 1.00 0.111 102.78 1. 726 s2.21 Q.00339 

TOTAL FOR CYCLE: 6.004 10'4.52 972.53 
LBS POLLUTANT I IK LB FUEL/CYCLE I S.694 
LAS POLLUTANT/IK LB TH-HA/CYCLE: 6.174 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 108.148 
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DATE• 1/Z0/11 

TEST ORGlNIZATION: W R I TWA 

ENGINE SUPPLIFR: W A 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttt 
CAL IO NUMBER: IZO ENGINE TYPF AND MOflFL: CJ-805-JA SERIAL NUMBER: 

RATF.0 THRUST: I IZOO. 

ENGINE TOTAL TIME: 19618. HRS 

TIME SINCE HO! SECTION OVFRHAUL: o. HAS 

TIME SINCE: 

NI COMPRESSOR llVERHAUL: o. HAS 
NZ COM PRE SSOA OVERHAUL: -o. HRS 
COM8USIOR CAN REPLACEMENT: o. HRS 
Fl•ST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: -o. HRS 

FUEL: JP-4 TF FUEL H/C RAT 10: 2.020 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES F: START 76.00 FINISH 80.00 

ATMOSPHERIC PRESSURE: START FINISH n.oz 

INLET AIR HUMIDITY, L~S H20/L8 AIR: 0.0121 

RELATIVE HUMIDITY: 51.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLF LINE TRANSPORT TIMF, SEC: 0.60 

NUMBER OF TESTS: 

COMMENTS: 

FIA ANO AIRFIOW CALCULATED FROM EXHAUST COMPOSlllON FOR FOURTH RUN. NOZ 
OEIEAMINED BY SUBIRACTION. 

ELAPSFD TFS T POWER FNGINE MEASUREO G~S GEN 
Tl ME MOOE THR.UST,lRS PERCENT SPEEn FUEL A IR FlUW 

OR RATfO if:P~ FLOW LR/SEC 
SHP T. n. NI NZ LR/HA 

o.o 11 0 7170.00 68 1100.00 1100.00 6JQO.OO 144.QO 
5.00 21 I 8600. 00 11 1210.00 1210.00 7480.00 ISJ.00 
a.so \I 2 QROO. 00 81 7650.00 7650.~0 8310.00 160.10 

11.00 4/ l :180.00 l ""qo.oo 44QO.OO 1080.00 JS.OD 

POWEP F. XHAIJST f>HAUSI co co IHC NO NO 
PERCFNI GAS GAS IWEll 2 IWEll I WET I 2 

RATED TE•P PRFSSURE PPPl'V 1wer1 PPMV PPMV IWETI 
T.o. DFGREES F PSIA PERCENT v PP~V 

bR Q5•. 00 l~.50 52.00 2 .14 4.oo sz .no s.oo 
11 104'i.no 17.70 4 ). 00 7. bl o.o h4 .oo 7 .oo 
81 1126.00 20. 70 41.00 2.QI o.o e1.oo b.00 

) 714. 00 0.40 JQ7. ~o 1. 52 153.0C ) .oo 1.00 

CALC 
FIA 

o. 012200 
o. 013600 
0.014500 
O.OOTQOO 

NO 
x 

IWfTl 
PPHV 

57.00 
11.00 
87.00 
e.oo 

GF-161-JOZ 

CC1MPRfSSOR ENG INF TURRI NE 
DISCHARGE PRESSURE INLET 

TFMP RATIO TE•P 
OFGAEES F f PR DEGRFFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oc -a.co 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

ALOE HY OE S SMOKE PARTICULATES 

-o.oo -o.oo -a.co 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER ••SS .. , MASS E•I lrilli'\SS E"i •ASS FMI '4ASS E •I "lll;SS FMI .,ASS [Ml •ASS EMI lllAS~ E:'14 I r.tASS f '4 I "IASS EMI MASS lMI 
PERCENT [O HC ~07 [02 Nn NO~ co HC N02 cn2 NO NOX 

RAIEO L Rll K L RI I K LRllK LC/ IK L Bl IK LOil K LS/HR LB/HR LH/t1R L~/1-tA. l R/HP LB/HR 
I .o. L8 F•JF:l LR FUFL LB FU[L LS ~UH LP FUEL LS FUEL 

b0 4. 41 0.1 Q u.10 JI H. 76 l.2b 1.qb lA.2' I. 24 "·Ith )Qq7J.bl ltb.40 50.86 
11 'j. }.1 o.o 0.87 ll 2R. 11 1.Qq R.8b lit .44 o.o b.~4 23H0.2' sq.1s bb.2q 
81 7. 94 o.o O.b7 3128.62 Q.10 9. 7B 24.63 o.o 5.64 26186.54 76.20 a 1. 84 

) 4Q.bJ 2 s. 28 I .44 zqe5.•1 0.21 I .b4 51. bl 27. JO 1. 55 1224.18 o.n 1.11 

POWER co r.o !Hf NO NO NO 
PERCENT 2 7. x 

RATFO I r!/11<.#TH-HQ LB/11(."TH-H~ L All K# 111-HR l RI 11< MlH-HH l~/ lKdfH-t-IH. LB/ll<•Ht-HA. 
1.0. 

b8 J.o~q 25R1.255 O. lhl •• 010 0.578 b.588 
11 7. •72 2701.875 n.o b.qoa o.755 1.654 
R r Z.5l'\ 2672.0% o." 1.115 0.576 8. 151 

141.067 ~4A6.270 11. R3R o. 584 4.l')flb 4.&69 

F 
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CAL ID NUll8ER: 12D ENGINE TYPE AND llDDELI CJ-8D5-3A SERIAL NUllBER• GE-161-JD2 

TEST ORGAN I UT ION: S II R I TWA 

llODE FRACTIONAL POWER ElllSSION FUEL USAGE TlllE IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE llT FACTOR llDDE llASS MASS lit LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR lllN. Las. us. 

TAXI-IDLE O.O•O .. a.a •6.922 9'2.369 1.000 19.00 1•.an 298. '2 •9.192 .. 1.a1 o.1o•H 
TAKEOFF I.ODO 11200.0 2a. 201 1025•.902 1.000 0.10 0.329 119.6• 2.150 IJ0.67 O.D0252 
Cll 1180UT 0.850 9520.0 25.101 8579.902 1.00D 2.20 0.928 3H.60 2.9•9 1'9.07 0.00266 
APPROACH o •• oo .. ao.o 3'.H2 307.208 1.000 •• oo 2.289 ll9. l5 9.'188 298.67 0.00766 
TAXl--IOLE o.o•o .. a.o •6.922 9•2.369 1.000 1.00 5.•H 109.9• •9.792 52.27 O. IO•H 

TOTAL FOR CYCLEI ZJ.878 1011. H '172. 53 
LBS POLLUTANT/IK LB FUEL/CYCLEI 2Z.28D 
LBS PDLLUTANT/IK LB TH-HR/CYCLE I 2•.5'3 
LBS PDLLUTANTllOOOK LB TH AT T .o.: 2.9J8 

llDOE FRACTIONAL POWER ElllSSIDN FUEL USAGE TlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RATE RATE WT FACTOR llDDE llASS llASS IK LB FUEL I TH-HR I Tl+--HR 

LB/HR LB/HR lllN. LBS. us. 
TAXl--IOLE o.o•o ••8.0 21 .. 02 9•2.169 1.000 19.00 7.•11 298.•2 2'.811 1'1.87 0.052H 
rAKEOFF 1.000 11200.0 0.012 1025 .. 902 I.ODO 0.10 O.ODO ll'loM 0.001 U0.67 0.00000 
CLlllBOUT 0.850 9520.0 0.389 8579.'102 I.DOD 2.20 0.01• n•.60 0.0'5 ]4'1.07 0.0000• 
APPROACH o.•oo .. 80.0 •.175 307.208 1.000 •• oo 0.218 22'1.15 1.215 298.67 0.000111 
TAXI-- IDLE o.o•o ••a.a n.•02 9•2.169 1.000 1.00. 2. 730 109.'I• 2•.8H 52.27 o. 05224 

TOTAL FDR CYCLE: 10 .. n 1071.H '172. 53 
LBS POLLUTANT llK LB FUEL/CYCLE I 'I. 735 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 10.128 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 a.au 

llDDE FRACTIONAL POWER ElllSSION FUEL USAGE T lllE IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR llDDE llASS llASS IK L8 FUEL I TH-HR I TH-HR 

LB/HR LB/HR lllN. Las. LSS. 

IAXl--IDLE 0.040 •• s.o 1. 570 9U.369 1.000 19.00 o.•97 298.•2 1.666 1•1.87 o. 00350 
rAKEOFF 1.000 11200.0 115. 527 10254.902 1.000 0.10 1.10 11'1.6' 11.265 IJ0.67 O.OIOJI 
Cll MB OUT O.B50 9520.0 B4. 56• B579.902 1.000 2.20 3.101 ll•.60 9.856 H9.07 o.oOB88 
APPROACH o.•oo 4480.0 17.023 3'37.20B 1.000 4.00 1.135 229.15 •• 953 298.67 0.00380 
TUl--IOLE 0.040 448.0 1.570 942.)69 1.000 1.00 0.183 109.94 1.666 52.27 0.00350 

TOTAL FDR tYCLEt 6.26• 1011.1• 912.51 
LBS POLLUTANT/ IK LS FUEL It YCLE 1 5.B•• 
LBS POLLUTANT llK LB TH-HR/CYtL EI 6 ... , 
LBS POLLUTANTllOOOK LB TH AT r.o.: 120. 3'0 
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OATE: 1/26171 

TEST ORGANIZATION: W R I TWA 

fNGINE SUPPLIER: w A 

FNGINF OAfA ••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CAL IO NUMREA: 28 l ENCIN~ TYPE ANO llOOFL: CJ-M5-3A SEA IAL NUllBfA: Gf-161-156 

•ATEC !~RUST: 11 zoo. 

ENGi NE IOTAL TIME: o. HAS 

Tl •F SINCE HOT HCTION OVERHAUL: o. HRS 

T 1 llE SINn: 

NI COMPRESSOR OVERHAUL: o. HRS 
NZ C O•PPE SSOA OVERHAUL: o. HRS 
CO•PUSIO~ CAN REPLACFMENT: o. HRS 
FIRS! STAGE NOllLE GUIOE VANE OVERHAUL: o. HAS 
NI TUARINE OVERHAUL: o. HRS 
NZ TURBINF OVERHAUL: o. HRS 

FUEL: JP-4 TF FUEL Hit RAT 10: z.ozo 

OPERATIONAL nATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TF•PERATUPF, OECREES F: START 64.00 FINISH 65.00 

AT•USPHF.RIC PRF.SSURF: STAAi ZQ.01 FINISH ZQ.01 

INLET AIR HUMIDITY, LBS HZOILR AIR: O.OOQQ 

RELATIVE HUMIOllY: 73.00 PFRCENT 

SAMPLE LINE: TEMPfPATURf, DECREES t: 150.00, FLOW RATE, LITFAS/MIN: 

NU MR ER r.F If; ST S: 

COMMENTS: 

FIA ANC AIRFLOW C•LCULAIEO FROM EXHAUST COMPOSITION ON 4TH AUN. N02 
OETFRMINEO RY SURTRACTION. 

EL AP SEO If.~! POWF.R ENC INF MEASURfO GAS GEN CAL( COMPRESSOR FNGINE TUR A INF 
II•~ •nne THRUST ,L~S PERCFNT SPEF.O FUEL A IR fLUW FIA 01 SCHARGE PRES SURF INLET 

OR AA TED •PM FLOW LB/SEC TEMP RA Tl 0 ![MP 
SHP '.o. NI NZ LB/HR DECREES F EPA O~GREES F 

o.o ll 0 Rlh0,00 74 70QO.DO 70QO.OO 67QO.OD 153.60 O.Ol2l00 -o.oo 2.20 -o.no 
Q.OO u l 0100.00 01 7180. 00 7180.00 7480.00 156.80 O.Ol3ZOO -o.oo Z.ZR -o.oo 

lb.DO 31 7. 10120.00 00 7"\JO.t"IO 7370.00 8620.00 1'1.00 o. Ol '700 -o.oo 2.47 -o.oo 
zn.oo ., ) 400.00 4530.00 4530.0~ 1060.00 3Z. 40 0.009100 -o.oo -o.oo -o.oo 

POWER EXHAUST fXHAUST co cc THC NU NO NO AlllEHYOES S•OKF PARTICULATES 
PERCENT GAS GAS 1we11 z I WET l I WET I l x 

RATED TE ~P PP.ESSUIU PPMY CWETI PPMY PP~V CWETl I WETI 

'.u. OECRFFS f PSIA PERCFNT v PPMV PPJllllV 

74 066.00 l 7. 00 60.00 7.. 5R o.o 51.00 z.oo 5).00 -o.oo -o.oo -o.oo 
Al 1011 .on 18.70 51.00 2.01 o.o 55.00 2.00 57.00 -o.oo -o.oo -o.oo 
QO 1110.no 21.00 48. 00 z.qo n.o 01.00 l. 00 84.00 -o.oo -o.oo -o.oo 

) 71h.00 o. so 573.0C 1.17 325.00 3.00 i:1.no l l .00 -o.oo -o.oo -o. 00 

PUWfA ~A.~S !=:~1 M.\SS F~1 ~ASS F-i "'ASS H.\l ~'ASS F~C MASS FM! JllllAS~ f~l "'ASS [Ml MA~S f~l Ill.ASS F~1 ""'A~C, fMI ~ASS EM1 

PFRCENT c~ H( N•l2 CO? NO ~o• co HC N02 cnz NO Nn• 
~ATED LR/lK LR/ l • L~/ I< LR/ l ~ L Bil K LB/lK LOfl-'R. L8/1-4R l 6/HP LR/HA. l !\/HR L R/1-1~ 

i.n. LB FlJFl LB FUFL LR FllE L LS FUFL LP ruEL LB FUEL 

74 4. 63 o.n o.zs HZS.07 6.46 b.71 'l .lt7 o.o l. 72 21225.14 4J.B6 .t.S. ~8 
8 l ] • ib o.~ o.zs J l Z 1. I 8 b.84 7.0Q 2 8. 07 o.o l .86 ZH01 .2a 51.14 53. 00 
QO ] • 30 o.o 0. 34 llZP.06 Q.13 Q.47 ZR. 40 o. 0 2.Q2 Z696l.91 H.H 8 l. 65 

) bl. 44 IQ.Qt> l.ltl zqe1.q5 o. 51 l .Q4 65. l) 2 l." I .4Q ll60.d1 0.5b 2.05 

POWFR r:n r.n f It( NO NO NU 
PfRCENT 7 

R ATF.n Lq/11(11 TH-HP l R/ l K# TH-Hq, l 8/ I KITH-HR l8/ 1Kit1Tt4-HH L.\/IKITH-HR LR/lKfTH-HR. 
i.o. 

74 J. 7'iB ll) Ht .CJl 7 o.n 5.247 0.70, 5.452 
Al l. l 72 2o;1Q.410 o.o !:t.b20 "· 204 5.024 

•o 7.601 26~'~ .4 l ~ o.o 1.180 o. Z88 3.06~ 
l bl. R l 3 1002.112 "lJ. ABC'J l.400 J. 7)4 5. l 34 
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tAL ID NUllBER: 281 ENGINE TYPE AND llDDEL• tJ-BO!i-lA SERIAL NUMBERI GE-161-156 

TEST ORGANllATIDIU S II R I TllA 

llOOE FRACTIONAL POWER ElllSSION FUEL USAGE TlllE IN to FUEL LB to I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR llODE MASS llASS IK LB FUEL I TH-HR I TH-HR 

LB/HA LB/HA lllN. LBS. LBS. 

TAii-iDLE 0.040 448.0 82.466 1115.998 1.000 19.00 26.114 153.40 13.894 141.81 O.IB408 
TAKEOFF 1.000 II 200.0 24.154 10244.111 1.000 o. 70 0.284 119.52 2.377 130.67 0.00217 
tLIMBOUT O.B50 9520.0 29. 241 8469.177 1.000 2.20 1.012 JIO. 56 ).4'3 149.07 0.00307 
APPROACH 0.400 4480.0 48.659 4237.141 1.000 4.00 J.244 282.48 ll.4B4 298.67 0.01086 
TAXI-IDLE 0.040 448.0 82.466 lll5.99B 1.000 1.00 9.6ll 130.20 73.B94 52.27 0.1840B 

TOTAL FDA CYCLE• 40.316 1196.16 972.51 
LBS POLLUTANT/ IK LB FUEL IC YCL E z JJ. 721 
LBS POLLUTANTllK LB TH-HA/CYCLE• 41.415 
LBS POLLUTANT/ 1 OOOK LB TH AT T.0.1 2.531 

MODE FUCTIDNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB HC I 
POWER I TH RATE RATE NT FACTOR llDDE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HA LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.040 448.0 21. 500 1115.998 1.000 19.00 6.80B 353.40 19.265 141.87 0.04799 
TAKEOFF 1.000 11200.0 O.B29 10244. HJ 1.000 o. 70 0.010 119.52 0.081 IJ0.67 0.00001 
CLIMBOUT 0.850 '1520.0 0.615 B469. l71 1.000 2. 20 0.021 110. 56 o.on 349.07 0.00006 
APPROACH 0.400 4480.0 0.418 4237. IH 1.000 4.00 o.02B 2BZ. 4B 0.0'19 29B.67 0.00009 
TAii-iDLE 0.040 448.0 21. 500 1115.998 1.000 1.00 2.508 uo.20 19.265 52.27 0.0..199 

TOTAL FDR CYCLE• 9.Jn 1196.16 972. 53 
LBS POLLUTANT/IK LB FUEL/CYCLE• l.839 
LBS POLLUTANT/ IK LB TH-HA/CYCLE Z 9.641 
LBS POLLUTANT/IOOOK LB TH AT T.o.z o. 863 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN NOi FUEL LB NOi/ ENERGY LB NOi/ 
POWER I TH RATE RATE NT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. Les. 

TAii-iDLE 0.040 448.0 2.042 1115.99B 1.000 l'l.00 0.647 151.40 1.810 141.81 0.00456 
TAKEOFF 1.000 11200. 0 150.025 10244.713 1.000 o. 70 I. 750 119.52 14.644 130.67 0.01140 
CLIM BOUT o. 850 9520.0 n.no B469. 717 1.000 2.20 2.109 310. 56 8.122 349.07 0.00176 
APPROACH 0.400 4480.0 17.655 4217.141 1.000 4.oo 1.111 282.48 4.167 298.67 Q,00394 
TAI 1- IOLf 0.040 448.0 2.042 1115.998 1.000 1.00 0.218 110.20 1.830 52.21 0.00456 

TOTAL FDR CYCLE: 6. 521 1196.16 972.51 
L9S POLLUTANTllK LB FUEL/CYCLE• 5.452 
LBS POLLUTANT/IK LB TH-HA/CYCLE• 6.705 
LBS POLLUTANT/ IOOOK LB TH AT T .O. z 156.216 
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DATE• 81 4111 

TEST ORGANIUTION: W R I TWA 

ENGINE SUPPLIER: W A 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttt••••••••••••••••••••••••••••••••••••••••••• 
CAL 10 NUMBER: 309 ENGINE TYPE ANO MOOEL: CJ-805-lA SERIAL NUMB FR: GE 161 IDB 

RATED IHRUST: I IZOO. 

ENGINE TOIAL TIME: 7273B. HRS 

TIME SINCE HOI SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI CO•PRESSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPLACEMENI: o. HRS 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBl~E OVERHAUL: -o. HRS 

FUEL' JP-4 TF FUEL Hit RATIO: z.ozo 

OPERAflONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPFRATURE, DEGREES F: START 15.00 FINISH 15.00 

ATMOSPHERIC PRESSURE: START FINISH 29.00 

INLFT AIR HUMIOllY, LRS H20/LB AIR: Q,0153 

PFLATIVE HU~IOITY: 12.00 PERCENT 

SAMPLE LINE: TEMPERAIURE, DEGREFS C: 150,0Q, FLOW RATE, LITERS/HIN: U.50 

SAMPLE LIN!' IRANSPORT TIME, SEC: I.DO 

NUMRER OF HSTS: 

COMMENTS: 

FIA AND AIRFLOW CALCULATEO FRO• EXHAUST COMPOSITION FDR FOURTH RUN, ND2 
OETERHINFD qy SUBIRACTION. THIS TfST IS THF FIRST OF FOUR RUN ON THIS FNr.INE 

IHE FUEL USfO OU•ING IHIS TEST CONIAINEO NO Cl-Z, 

ELAPSFD TES I POWER ENr. INE MEASURED GAS GFN C Alt COMPRESSOR FNGINE !URBINE 
II MF. •ODE THRUST ,Li:\S PFRCE NT SPHD FUfl A IR FLOW FIA 01 SCHARGE PRES SURF INLEI 

OR RAIED RPM FLOW LB/SEC Tf HP PATI 0 TEHP 
SHP T .n. NI N2 LB/HR OEGRF.ES F EPA OFGREES F 

o.o II D 8080,00 17 1120.00 1120.00 6610.00 148. zo D.OIZ500 -a.on -o.oo -o.oo 
4,QO ZI l S8ZD.OD 18 1180. DD 1180.00 noo.oo 15Z.30 0.013300 -o.oo -o.oo -o.oo 

10.00 31 2 10000.00 R9 BBQ.OD nen.oo 8590.00 162.50 0.014100 -o.oo -o.oo -o.oo 
15.00 ., l 400.00 3 4510.00 4510,00 1090,00 4),90 0.006900 -o.oo -o.oo -a.on 

POW FR EXHAUST EXHAUST en co THC NO NO NII Al DEHYOE S SHO•E PARrlCULAnS 
PERCl'NT GAS GAS I WET I 2 IWETI I WETI 2 x 

RA TEO IE~P PRfSSURF PPJlllV I WEI I PPMV PPHV I WETI I WE II 
T .O. DEGREES F PS I A PERCENI v PPMV PPMV 

12 %8.00 lb. 50 57.30 2.55 o.n 51 .no 1, 00 60.00 -o.oo -o.oo -o.oo 
78 1022.on 17.QO 48.00 2 .10 o.o 61.00 5, no 66.00 -o.oo -a.no -o.oo 
R9 1l?R.00 20.80 46.00 2.96 o.o 15.00 6,00 Bl .OO -o.oo -a.no -o.oo 

3 71,,00 0.50 •72.00 loll 140,00 1.00 •.oo 1.00 -o.oo -o.oo -o.oo 

POWER MAS~ EHi M•SS EHi ••SS fMI MASS fMI MASS EHi MASS EM I MASS EHi HASS [~I MASS EHi HASS [Ml MASS EHi MASS F~I 

PERCENT Cl! Ht NOZ C02 "" NOX CD Ht N02 CrtZ Nll NO• 
RATED LR/IK l B/ l K LR/ IK LR/I• LR/IK LB/IK L'l/HM LR/HF Le/HP LR/HR LB/HR LRl~R 
T ,n, LR FUfL LR FUH LB FUFL LB FU fl Le FUFL L8 FUEL 

12 4.0b o.o 0.90 3120.87 b.1q 1. 69 21.01 o.o '5.99 20056.19 45. 12 51. lO 
18 '.l. r;4 o.o n.61 HZ1.68 7. )9 7 ,99 25. 83 o.o •.42 Z2BlZ.Ob 53. 9] 5R.l5 
89 l.09 a.a n.06 31 Z8, ]H 0,z9 8. 95 lb.SR o.o ~.69 26812.18 11.18 76. 88 

l b 7. bb 21.q1 o.q4 l950.l1 0.11 1,65 13. 75 10.0 1.01 3215.90 o. 77 1.0n 

POWER co en lHC NO NII NO 
PERCENl 2 2 x 

•UFO l.~/ lK I TH-HP LB/l:<.ITH-HR I 8/llc.ITH-HR LB/IKIJH-HR LR/lKtTt-'-Hlot LR/ l K f TH-HR. 
T .n. 

12 '· 350 "" 1.z11 o.o 5.608 o.741 6.349 
78 7 .9zq 25BB.66q o.o 6.11' 0.501 6.615 
A9 7.o5• Z6•1.218 o.o 7 .118 0.569 7 .hAR 

] l P.4. 363 8019.142 76. 060 1. 925 2.5bb 4.4 1H 
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CAL ID NU"BERI 309 ENGINE fYPE AND "ODELi CJ-805-3A SERIAL NU"BER: GEll>I 108 

TEST ORGANILATIONI S W R I TWA 

"ODE FRACTIONAL POWER E"ISSION FUEL USAGE Tl"E IN co FUEL LB CO I ENERGY LB CO I 
POWER f TH RATE RATE WT FACTOR llDDE llASS NASS IK LB FUEL f TH-HR f TH-HR 

LBIHR LBIHR lllN. LBS. LBS. 

TAXI-IDLE 0.040 44B.O 70. 769 1085.125 1.000 19.00 22.410 343.62 65.217 141.87 0.15797 
TAKEOFF 1.000 11200.0 25. 349 9531.417 1.000 o. 70 0.296 111. 20 2.660 130.67 0.002211 
CLIMBOUT 0.850 9520.0 26. 794 7993.2B5 1.000 2.20 0.9B2 293.09 3.352 349.07 0.00281 
APPROACH 0.400 uso.o 31.84B 3959.430 1.000 4.00 2.123 263.96 8.044 298.67 0.00111 
TUI-IDLE 0.040 448.0 10. 769 1085.125 1.000 1.00 8. 256 126.60 65. 217 52.27 0.15797 

TOTAL FOR CYCLE• 34.068 1138.47 972,53 
LBS POLLUTANfflK LB FUELICYCLEI 29,924 
LBS POLLUTANTllK LB TH-HRICYCL EI 35.030 
LBS POLLUTANfflOOOK LB TH AT T.D.: 2.641 

MODE FRACTIONAL POWER E"ISSION FUEL USAGE TlllE IN HC FUEL LB HC I ENERGY LB HC I 
POWER f TH RATE RATE WT FACTOR llOOE "ASS "ASS IK LB FUEL f TH-HR f TH-HR 

LBIHR LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.040 448.0 !4.269 IOB5.125 1.000 19.00 10.852 343.62 31.581 141.87 0.011>49 
TAK EOFF 1.000 11200.0 0.535 953lo41T 1.000 0.10 0.0011 111.zo a.OSI> 130.!>T D.00005 
CLlllBOUT o.850 9520.0 0.603 7993.285 1.000 2.20 0.022 291.09 0.015 349.07 0.00001> 
APPROACH 0.400 4480.0 I. 867 !95 ... 430 1.000 4.00 OolZ4 Z!>lo96 0.01 Z9B.1>7 0,00042 
TUI-IDLE 0.040 448.0 34.269 1085.125 1.000 r.oo J ... 98 126.60 31.581 52.ZT 0.071>4" 

fOTAL FOR CYCLE: 15.003 1138. 41 912.53 
LBS POLLUTANT/ lK LB FUELICYCLEI 13.118 
LBS POLLUTANT/IK LB TH-HRICYCLE• 15.421> 
LBS POLLUTANT/ IOOOK LB TH AT T.0.J o.557 

"ODE FRACTIONAL POWER E"I SS ION FUEL USAGE Tl"E IN NOX FUEL LB NOX/ ENERGY LB NOXI 
POWER f TH RATE RATE WT FACTOR llODE "ASS NASS IK LB FUEL f fH-HR f TH-HA 

LB/HR LBIHR lllN. LBS. LBS. 

TAXI-I OLE 0.040 44B.O 1.220 lOB5.125 1.000 19.00 0.381> 343.62 1.125 141.87 0.0021Z 
TAKEOFF 1.000 11200.0 100.352 9531.417 1.000 0.10 1.111 111.20 10. 528 1]0.67 O.OOB91> 
CL l"SOUT 0.850 9520.0 70.458 7993.285 1.000 2.20 2. 583 291,09 8.815 349.07 D.OOHO 
APPROACH 0.400 4480.0 18.04 3959.430 1.000 4.00 1.229 2u.911 4.656 298,61 0.00411 
TAXI-IDLE 0.040 448.0 1.220 1085.125 1.000 1.00 Oo 142 1211.110 1.125 s2.21 0.00212 

TOTAL FOR CYCLE• s.51z l IJ8,47 972, 53 
LBS POLLUTANT/ IK LB FUELICYCLE 1 4.842 
LBS POLLUTANT/IK LB TH-HR/CYCL El 5.61>8 
LBS POLLUTANT/ IOOOK LB TH AT T ,0.1 104.533 
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DATE: 81 4111 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIER: W A 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NU~BER: 310 ENG I NE TY Pf AND HOO fl: CJ-80 5-lA 

RATED THRUST: 11200. 

ENGINE TOTAL TIME: 12HB. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HAS 

NI CO•PRESSOA OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: -o. HRS 
CO~BUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE CVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINF OVERHAUL: -o. HRS 

FUEL: JP-• ff FUH H/C AAllO: 2.020 

OPERATIONAL DATA ***************************************************** 
INLET AIR TEMPEqATUAE, DEGREES F: STAR! 11.00 FINISH 17.00 

ATMOSPHERIC PRESSURE: START FINIS~ 2Q.05 

INLET AIA HUMIDITY, LBS H20/LB AIR: 0.0150 

RELATIVE HUHIOITY: 68.00 PERCENT 

SAMPLE LINF.: TEMPERATURE, DEGREES c: 150.0C, FLOW RATE, LITERS/HIN: H.50 

SAMPLE LINF TRANSPORT TIME, sec: 1.00 

NUMBER OF TESTS: 

COHHENTS: 

FIA ANO AIRFLOW CALCULATED 
OFTERMINFO dY su~TRACTION. 

ENGINE. THE FUfL USEO WAS 
HAO PROBLE~S WITH THE Cl-2 

FAOM EXHAUST CO~POSITION FOR FOURTH RUN, N02 

ELAPSED JEST 
Tl •E •one 

o.o II 0 
3.00 21 I 
6.00 31 z 

10.on ., 3 

POWER EXHAUST 
PERCENT r.AS 

RAT FD TFll':P 
T.O. OEGRFFS • 

72 oBz.oo 
7B 102Q.OO 
AQ II 37. 00 

llb. 00 

THIS TEST rs THE SECOND OF FOUR TESTS ON THF SAME 
TO ~ONTAIN THE NCAHAS CONCENTRATION OF cr-2, BUT TWA 
PU~P, SO THE ACJUAL CONCENTRAllON IS NOT KNOWN. 

POWFR ENGINE HEASURFD GAS GEN 
THQUST ,LRS PF.~CENT SPHO FUEL A IR FLOW 

OR HTEO AP~ FLOW LB/SEC 
SHP T.o. NI NZ LB/HR 

8160.00 1Z 7130.00 7130.00 66BO.OO IH.50 
BBZ0.00 18 11 eo. no 1180.00 1no.oo 151.BO 

rnozo.oo SQ HBO, 00 7180.00 86ZO.OO 162.10 
•00.00 3 •5ZO.~O •520.00 IOQ0.00 •4.50 

E lHAUST co co H1C NO NO 
GAS IWETI 2 IWE Tl I ~FT I 2 

PRES SURF PPflllV I •E J l PPMV PP~V I WE Tl 
PSIA PERCENJ v pp,.y 

I b. 10 ,R,00 2.01 o.o 55.00 1.00 
17.QO 67.00 2. 71 o.o 61.00 2.00 
20.QO b0.00 ,,.q7 o.o 75.00 5.00 

o. 50 •54.00 I. 30 ]3 7.00 3.00 5,00 

GE-lbl IOB 

CALC COMPRESSOR ENGINE TURBINE 
F /A DISCHARGE PRESSURE I NLfT 

JEMP RATIO TEMP 
DEGREES F EPR OEGREES 

0.012BOO -o.oo -o.oo -o.oo 
a.or noo -o.oo -o.oo -o.oo 
o. 01•Boo -o.oo -o.oo -o.oo 
0.006BOO -o.oo -o.oo -o.oo 

ND ALDEHYDES S•O<E PAPI I CUL A IFS 

• IWFTI 
PPMV 

58.00 -o.oo -o.oo -o.oo 
bl.00 -o.oo -o.oo -a.on 
80.00 -o.oo -o.oo -o.oo 

R.oo -o.oo -o.oo -o.oc 

POWER ~ASS E•I •ASS E>ll MASS E.•I MASS EMI •ASS (Ml MASS EMI MASS E~I .. ASS F,.1 MASS F>I I HASS EMI MASS EMI •ASS F•I 
PFRCENT co HC NOZ C02 NO NDl co HC N02 coz NO Nfll 

RAfED LBll• l A/ lK L~/IK LB/IK L BllK LP.11 K LB/HR LA/HP. LB/HR LB/HR LA/HM LRl•R 
r.o. LB FUEL LB FUFL LB FUFL LB FUH LB FUEL LB FUEL 

72 5.18 o.o 0.18 3125.10 6.88 7.26 34.62 o.o z. 51 Z0875.b5 '5.QQ 48.50 
re ". ~n o.o 0.2• 3125.51 1. 35 1.bO 15. 85 o.o •• 1b 2Z1B5.00 5 3.1>2 H.37 
SQ •.oz o.o 0.55 ll26.Q2 ~.Z5 B.Bl ]4.66 o.o 4. 74 26Q5•. OB 11. lb 75.QO 

l b~.h5 21.q I I. IQ 2Q5J.53 o. 11 J .Qn 71.5b 30.42 1.2Q JZIQ.35 O. TR 2.01 

POWER r.n co THC NO NO NO 
PfRCFNT 2 z • 

R ATEO Le/lK•Tt-4-ttP LS/ l~IHH-11R LRi/lKITt-4-HA Lq/ l!t#TH-Hlol LA./lK#TH-HR ll3/lKITH-HA. 
r .o. 

72 4 .242 2558.ZQI o.o 5.6]6 0.107 5. Q•3 
7R 4.065 25e3. H3 o.o 6.07Q O. JQQ 6.778 
B• 3.45Q 26Q0.02R o.o 7. J 01 Q.471 r.575 

l 17R.B88 8048.3b3 76.n5o I .Q42 ]. 236 5.178 
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CAL ID NUllBER: 110 ENGINE TYPE AND llDDEL• C.1-805-36 SER UL NUllBER I GE-161 108 

TEST ORGANllATlllH S N R I TWA 

llDDE FRACTIONAL PDNER ElllSSIDN FUEL USAGE TlllE IN co FUEL LB tD I ENERGY LB CD I 
POWER t TH UTE UTE NT FAtTDR llDDE llASS llASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR lllN. LBS. LBS. 

UXl-IDLE 0 .040 ••e.o 12.159 1110. 329 1. 000. 19.00 22.150 357.9• 6J.BJ9 IH.81 0.16101 
TUEDFF 1.000 11200.0 30. 102 98BB.B05 1.000 0.10 0.151 IU.H J.O" IJ0.67 0.00269 
CLlllBOUT 0.850 9520.0 32.194 ·8193.101 1.000 2.20 1.1Bo 100.42 3.929 349.07 o.oonB 
APPROACH O.•OO oBo.o 56.185 396B.813 1.000 4.00 3.786 264. 59 14. 108 29B.n 0.01268 
TAXI-IDLE 0.040 448.0 72.159 I 130.329 1.000 1.00 B.419 Ul.81 63.839 52.27 0.16107 

TOTAL FDR CYCLE• J6, 5B6 1110.19 972.51 
LBS POLLUTANT/ U LB FUEL/CYCLE I Jl.265 
LBS POLLUTANT/IK LB TH-ffR/tYCLEI H.620 
LBS POLLUTANT/ !OOOK LB TH AT T.D.• 3.136 

MDDE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RATE RATE NT FAtTDR llDDE llASS llASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR lllN, LBS, LBS, 

TUI-IDLE 0.040 448.0 29,828 1130.329 1.000 19.00 9.446 351.94 26.389 141.81 0.06658 
TAKEOFF I.ODO 11200.0 o.o 988B.BD5 1.DDO 0.10 o.o 115.31 o.o 130.61 o.o 
CLIMBOUT 0.850 9520.0 o.o BIO.JOI l.OOD 2.20 o.o 300,42 o.o 349.07 o.o 
APPROACH 0.400 ueo.o 6.06B 396B.B13 I.ODO 4.00 0.405 264.59 1.529 298.61 0.00135 
TUI-IDLE O.O•O •48.0 29.B28 llJ0.329 1.000 1.00 l.•80 U!.87 26.389 52.21 0.06658 

TOTAL FOR tYtLE: u.no 1170.19 972.51 
LBS POLLUTANT/lK LB FUEL/CYCLE: 11. 391 
LBS POLLUTANT/IK LB TH-HR/tYtlE: 13.101 
LBS POLLUTANT /IOOOK LB TH AT T,0,1 o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR llDDE MASS MASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN, LBS, LBS. 

TAXI-IDLE 0.040 448,0 2.20• I U0.329 1.000 19.00 0.698 157.94 1.950 1•1.81 0.00492 
TAKEOFF 1.000 11200.0 100. 211 9888. 805 I.ODO 0.10 1.110 1u.n 10.140 U0.67 0.00895 
CLIHBOUT O.B50 9520.0 68.2BI 8191.101 1.000 2.20 2.504 J00,42 8,334 349,07 0.00111 
APPROACH 0.400 ueD.o 20.651 )968, 813 1.000 •• oo 1. 317 264.59 5.203 298.67 0.00•61 
TAXI-IDLE o.o•o ue.o 2,204 I 130,Jl9 1.000 1.00 0.251 u1.n 1.950 52.27 0.00492 

TDTAL FOR tYCL EI 6.005 1110, 19 912. 53 
LBS POLLUTANT/IK LB FUEL/CYCLE• 5.132 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 6.115 
LBS POLLUTANT/IOOOK LB TH AT T ,Q.1 I0•.449 
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DATE: 8/ 4/11 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIER: W A 

ENGINF DATA •••••******************************************************************************************************* 
CAL ID NUMBER: lll ENGINE TYPE AND MODEL: CJ-80~-lA SERIAL NUMRFA: 

RATED THRUST: 11200. 

ENGINE TOTAL TIME: 22n8. HAS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINtE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURRINE OVERHAUL: -o. HRS 

FUFL: JP-4 TF FUEL H/C RAT 10: 2.020 

OPERATIONAL DATA *****'*********************************************** 

INLET AIR TE~PERAIURE, OFGREES F: START 11.00 FINISH 78.oo 

ATMOSPHFRIC PHESSURF: START FINISH 

INLET AIR HU~IOI TY, LBS H20/LB AIR: 0.015• 

RELATIVE HUMIOITY: 66.00 PERCENT 

SAMPLF LINE: TEMPFRAlllRE, OEGRFES C: 150.00, FLOW RATE, LITERS/MIN: 

SAMPLE LINE TqANSPORT TIME, SEC: 1.00 

NUMBER OF TESTS: 

r.OMMENTS: 

FIA ANO AIRFLOW CALCULATED FRO~ EXHAUST COMPOSITION FOR FOURTH HUN. N02 
DETERMINED OY SURTRACTION. THIS IS THE THIRO OF FOUR TESTS ON THIS FNGINE. 
THE Cl-? CONCFNTRATIUN IN THE.FUEL FOR THIS TEST WAS MINIMUM I0.0125i PY 
VOLUME I. 

FlAPSEO TEST POl<ER FNGINE MEASURED GAS GEN 
Tl~[ •ODF IHRUS I, LRS PERCFNT SPHO FUEL A IR FLOW 

OR RHFO RPM FLOW LK/SEC 
SHP 1.0. ~I N2 LB/HP. 

o.o II ~260.00 73 11 so. no 7150.00 6780.00 14Q. 20 
1. no ZI ~eoo.oo 16 1200.no 7200 .oo J)q0.00 152. RO 

60.00 JI 10000.00 Rq 1410.00 7410.00 8620. 00 162.60 
10.00 ., \ •00.00 4510.00 4510.00 1080.00 4 ]. 40 

POWER F XHAUSI FX'1AUST en en THC NO NO 
PFRCENT GAS GAS I WETI 2 IWETI IWETI ? 

RA TEO TFMP PRESSURE PP"1V I •ET 1 PPMV PPMV I WF Tl 
T .U. OEGRFES F PSIA PERCENT v PPMV 

1) qqq .oo 16.QO Sb.00 '· -;6 o.o 56. 00 5.00 
TB I 040. 00 10.00 54.00 2. 15 o.o 01.00 5.00 
ffq 1146. 00 ?O.QO 53. 00 3. 00 o.o 75 .oo 6.00 

l 725. 00 0.50 '71.00 1.4] 345. 00 l.OO 4.00 

CALC 
FIA 

o. 012600 
0.013400 
0.014100 
o. 006QOO 

Nil 

• 
I WFT t 

PPMV 

01.00 
66.00 
91 .oo 

1.00 

GE-161-108 

COMPPESSOR ENGINE TURBINE 
01 SCH AR GE PAFSSURE INLET 

IEMP RATIO TEMP 
DEGREES F EPR DEGREES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

ALDEHYOES SMOKE PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWfR lllJASS E• I llllASS EHi MSS [Ml "'ASS FMI MASS EHi MASS FMI .ass FMI MASS F~I ~ASS FMI MASS EHi MASS EHi lllllA.SS F.., I 
PERCENT co Ii( N02 C02 NO NOX co HC N02 C02 NO Nnx 
a AT en LB/ IK LA/ lk L Al IK LB/I K LR/ I< LBllK LR/HK l R/H~ LB/HR L ~/HR LA/HP LB/"q 
T .IJ. L~ FUEL L• FUFL LR FUFL l S FUFL LB FUF.L LB FUEL 

n 4. 35 o.o o. b4 3126.40 7 .15 1.1q 2Q. 51 o.o 4.33 211Q1.00 48.47 52. AO 
TA J. q1 o.o 0.5Q JIZT.10 7 .25 1.85 2B.8P o.o lt.Jq 2310Q.2• SJ. 5q 57. qs 
SQ 3. 52 o.o 'l. b'i ll27.H 8.17 q.q2 JO. JI o.o 5.64 26Q60.QO 70.46 RS. ltQ 

l 62 .14 ?b.01 n.01 ?%4.10 o.•5 1. 52 67.11 28.15 o.q«.i 1201.21 0.10 1.64 

PO!lllER en co THC NO NO NO 
PFRCENT 2 2 x 

•ATED l B / lK •T~-H~ LR/ll(•TH-HR. L 811 K •Tit-HR LB/lKITH-HR LA/lUITH-ttA. LB/IK•TH-HR 
T .n. 

" l.5H 25b6. ?22 o.o 5. B6B 0.524 b. 3Q2 
18 l. 282 ?6 ~6. 0 52 o.o 6.090 o.4qq b.5RQ 
eq '· 011 ?6%.0?0 o.o 7.046 o. 564 8.54Q 

l lb7.7bb 8003.078 10. JRO I .155 2.340 4.0QS 

IV-68 



CAL ID NUMBER: 311 ENGINE TYPE AND MODEL• C.>-B0~3A SERIAL NUMBER• GE-161-IOB 

TEST ORGANIZATION: S W R I TWA 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tit-HR I Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE 0.040 44B.O 49.689 719.294 1.000 19.00 15. 13' 246.1B 63.161 l41.B1 0.11091 
TAKEOFF 1.000 11200.0 33. 853 9948.217 1.000 o. 10 0.195 116.06 3.40J U0.67 0.00102 
CLIMBOUT o.B50 9520.0 32. 188 Bl95.566 1.000 2.20 1.188 300. 50 J.952 149.07 0.00140 
APPROACH 0.400 44BO.O 28.94 I 38]]. 509 1.000 4.00 1.9H 255. 51 7.56) 298.67 0.00647 
TUI-IDLE 0.040 448.0 49.689 779.294 1.000 1.00 5. 747 90.42 63. 761 52.27 0.11091 

TOTAL FOR CYCLE• 25.047 1009.83 972. '3 
lBS POllUTlNTllK LB FUEL/CYCLE• 24.801 
lBS POLLUJANT/IK LB TH-HR/CYCLE I 25. 754 
LBS POLLUTANT/IDDDK LB TH AT T.O.• l.526 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RAfE WT FACTOR MODE MASS MASS IK LB FUEL t Tit-HR t Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE 0.040 44B.O 21.254 779.294 1.000 19.00 6.HO 246.JB 21.2n 141.BT o.04144 
T AKEnFF 1.000 11200.0 1.134 994B.277 1.000 0.10 0.011 116.06 0.114 U0.67 0.00010 
CL IMBOUT o. B50 9520.0 o. 914 B 145. 566 1.000 2.20 0.014 100.50 0.114 349. 07 0.00010 
APPROACH 0.400 44BO.O 2.698 lB33.509 1.000 4.00 0.180 25'.57 0.104 29B.67 0.00060 
TAXI-IDLE 0.040 448.0 21. 254 719.294 1.000 1.00 2.480 90.42 21.zn 52.27 0.04744 

TOTAL FOR CYClEI 9.437 1009.83 912. 51 
LBS POLLUTANT/IK LB FUEL/CYCLE• 9.146 
LBS POLLUTANT/IK LB Tit-HR/CYCLE: 9.704 
LBS POllUT ANTI IOOOK LB TH AT T.o.: 1. IB I 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t Tit-HR t Tit-HR 

LB/HR LB/HR MIN. lBS. LBS. 

TAXI-IDLE 0.040 448.0 0.866 719.244 1.000 19.00 0.214 246. 78 1.111 141.87 0.00141 
TAKEOFF 1.000 11200.0 104. I 7B 494B.21J 1.000 0.10 1.215 116.06 10.472 U0.67 o.0091D 
CLIMBOUT D.B5D 952D.D 71.D64 Bl95.566 l.DDD 2. 20 2.6D6 300. 50 8.611 10.07 0.00146 
APPROACH 0.4DD 44BD.O 17. OB JB]]. 509 1.DOO 4.00 1.161 255. 51 4.549 298.61 o. ODJ89 
TUI-IDLE 0.040 44B.O 0.866 179.244 l.OOD 1.00 0.101 90.92 1.111 52.ZJ 0.00193 

TOTAL FOR CYCLE: 5.159 1009.83 972. 51 
LBS POLlUT ANT/ IK LB FUEL/CYCLE: 5.107 
LBS POLLUT ANTI IK LB TH-HR/CYCLE: 5.510 
LBS POllUTANTllOOOK LB TH AT T.o.: 108.'14 
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ouE: 81 4171 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIER: W A 

ENGINE OATA ••••••••••••••••••••••••••••******************************************************************************** 
CAL ID NUMBER: 312 ENGINE TYPE AND MOOFL: CJ-80<;-)A SERIAL NUMBERt 

RATED THRUST: 11200. 

ENGINE TOTAL TIME: 22H8. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME S INtE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: -o. HRS 
CO~BUSTOR CAN REPLACE~ENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: -o. HRS 

FUEL: JP-4 TF FUEL Hit RAT 10: 2.020 

OPERATIONAL OAT4 ***************************************************** 

INLET AIR TE•PERATURF, DEGREES F: START 18.00 FINISH 78.00 

ATMOSPHERIC •RESSUAF.: START 

INLET AIR HUMIDITY, LBS H20/L8 AIR: 

RELATIVE HUMIDITY: 66.00 PERCENT 

SAMPLE LINE• TFMPEqATURE, DEGREES c: 150.oo, FLCW RATE, LITERS/MIN: 

SA•PLE LINE TRANSPORT TIME, SEC: 1.00 

NUMREA OF TESTS: 

COMMENTS: 

FIA ANO AIRFLOW CALCULATFn FROM EXHAUST COMPOSITION FOR FOURTH PUN. N02 
OETFPMINFO 8V SUBTRACTION. THIS IS THE LAST OF FOUA TFSTS ON THIS ENGINE. THE 
FUEL USED DURING THIS T~ST CONTAINED T"F. NOPHAL CONCFNTRATION OF Cl-2 10.21 RV 
VOLUME I. 

ELAPSED T[S T POWER ENGINE MEASURED GAS GEN 
Tl MF HOOE THRUST,LBS PERCENT SPEED FUEL AIP FLOW 

OR RATED RPM FLOW L•ISEC 
SHP T .o. Nl N2 LB/HR 

a.o 11 R080.00 12 7140.00 714a.oo 66~C.OO 1'7.80 
l0.00 21 8R20.00 1R 1?.10.00 1210.00 n20.oo 152. 20 

5.00 )I 10000.00 9q 7400.00 7400.00 e5qo. oo 162. oa 
q.oo 41 l 40a.aa ) 4~10.CO 4510.00 1oqo.oo H.50 

PDWF.R EX~AUST F XHAUST CD co THC NO NO 
PF.RC ENT GAS GAS I WETI 2 I WET I 1 •FT I 2 

RATED ff MP PRESSURE PPf'V I •Erl PPl'llV PPMV tWHI 
T .n. DEGREES F PSIA PERCENT v PP•V 

12 qe1.ao 16.40 o5.00 2. i;3 o.a 50.nO 4.00 
7A 1042.00 1 A.no 04. 00 2.10 o.o 57.00 4.00 
9q 1114.00 20.eo 65.00 2.qa n.o 11. 00 4.oa 

) 178. on 0.50 492.00 1.1~ HZ .oo z.oa 6.00 

CALC 
FIA 

0.012500 
a.a1noo 
o. 014100 
o.aa6BOa 

NO 
x 

I WETI 
PPMV 

54.00 
61.00 
75.00 
e.oo 

GE-161-108 

CO~PRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLET 

TEMP RATIO tfMP 
DEGREES F EPA DFGRFES 

-o.oo -o.no -a.aa 
-o.oo -a.no -o.oo 
-a.an -a.no -o.oo 
-a.on -o.oa -a.aa 

ALDEHYOF.S SMOXE PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.on 
-o.oo -o.oo -o.no 
-o.oa -o.oo -o.oa 

PO•F.R ~ASS fM I MAS!) pq ••SS E•I HASS FM I MASS EMI •ASS [HI MASS fMI MASS £~1 ••SS r•I MASS FMI ~ASS F•I HASS fMI 
PERCENT co H( NOZ (02 Nil NO• en HC N02 (02 NO NO> 

RATED LBllK LBll X LBllK LBllK LBllK LPllX LBl~k LA/HA LB/HR LR/HR LBl•k LB/HR 
T .D. LB FUFL LB FUEL LA FUFl LB FUEL LR FUEL LB FUEL 

1Z 5.11 o.o o.52 1125.21 b.4h 6.97 3).98 o.n ].4) 207B2.66 ~l. q4 4b.J7 
18 4.17 a.o ').48 llH.83 6.qo 7.JR 14.52 o.n 3.54 22881.oq 50.5a 54. 04 
9q 4 .14 n.a 0.44 ll 26. 42 1. 7q R.23 H.28 o.o 1.77 26855.q5 bb. H'I 1a.60 

l ""·QI za. <11 I. 34 zq49.6) 0.45 I. 7q 72.q1 ~I.SR l .4b 1214.al C.4q 1.9'> 

POWFA. i:n co THC NO Nil N~ 

PERCENT 7 2 • •ATF.0 LB/lK#IH-HR LB/ 11<.llffH-HR LR/lKtfH-HR LA/lKtJH-H~ L8/ lKtlH-HR LBllKUH-HR 
T.n. 

Tl 4 .706 l51Z.ll2 n.o 5.314 0.425 5. nq 
7B .\ .q 14 25H.l2~ o.o 5. 725 0. 401 •.121 
8'1 l. 12A ?bR5,,q5 o.o 6. bAq O.H7 7 .06b 

lA2.l20 3015.016 79,q51 I. 21 7 3.b5? ~. 86q 
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CU ID NUMBERI ll2 ENGINE TYPE AND MDDELI C.t-B05-JA SER UL NUMBER I GE-161-108 

TEST DRGANIZATIDN1 S II R I TllA 

MDDE FRACTIONAL POllER EMISSION FUEL USAGE TlllE IN co FUEL LB ca I ENERGY LB ca I 
POllER t TH RATE RATE Ill FACTOR MODE MASS II.SS U LB FUEL t TH-HR t TH-HR 

LB/HR LB/HA MIN, LBS. LBS. 

TAXI-IDLE 0.040 448.0 65.005 965.026 1.000 19.00 20.585 305.59 61.361 141.81 0.14510 
TAKEOFF 1.000 11200.0 36. 430 98JB.319 1.00D 0.10 o.425 114.18 3.103 U0.67 0.00325 
CLIMBOUT 0.850 9520.0 36.574 8220,949 1.000 2.20 1. 341 301.43 4,449 349,07 0.00384 
APPROACH 0.400 400.0 31.411 3138.900 1.000 4.oo 2.094 249.26 8.401 298.67 0.00101 
TAXI-IDLE 0.040 448,D 65.005 965.026 1.000 1.00 7.584 112.59 61.361 52.21 0,14510 

TOTAL FOR CYCLE: ]l.029 1083. 65 972.53 
LBS POLLUTANT/ IK LB FUEL/CYCLEI 29. 557 
LBS POLLUTANT/IK LB Tlt-HR/CYCL EI 32 ,9]4 
LBS POLLUTANT /IDDOK LB TH AT T .0,1 J.195 

MODE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN HC FUEL LB IC I ENERGY LB HC I 
POllER t TH RUE RATE llT FACTOR MODE MASS MASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN, LBS. LBS. 

TAXI-IDLE 0,040 448.o 30.098 965.026 1.000 19.00 9.531 305.59 31.IB9 141.87 0.06718 
TAKEOFF 1.000 11200.0 o.o 9838.379 I.ODO 0.10 o.a 114.18 a.o 130,61 a.a 
CL IMBOUT o.no 9S2a.o a.a BZZ0.949 1.000 2.20 o.o 301.43 o.o 349.01 o.a 
APPROACH 0.400 4480.0 I• 86) 3138.900 1.000 4.00 0.124 249.26 0.491 298,61 0.00042 
TAXI-IDLE 0.040 448.a J0.098 965.026 1.000 1.00 J.511 112.59 Jl.189 52.27 0.06718 

TDTAL FOR CYCLEI IJo 167 1083.65 972.53 
LBS POLLUTANT/ IK LB FUEL/CYCLE I 12.150 
LBS PQLLUTANT/IK LB TH-HR/CYCLE• 13.519 
LBS POLLUTANT/IOOOK LB TH AT T .a. a o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POllER t TH RATE RATE llT FACTOR MODE llASS MASS Ill LB FUEL t TH-HR I TH-HA 

LB/HA LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.040 448.0 1.251 965.026 1.000 19.00 a.398 305. 59 l.JOJ 141.81 0.002B I 
TAKEOFF 1.000 II 200,0 93, 440 9838.379 1.000 0.10 1.090 114. 78 9.498 130;;67 0.00834 
CLIM BOUT 0.850 9520.0 66. 583 8220.949 1.000 2.20 2.441 301.43 8.a99 349.07 0.00699 
AP PRO AC II 0.400 4480.0 16.198 373B.900 1.000 4.oo 1.120 249.26 4.493 29B.67 o.aOJT5 
TAXI-IDLE 0.040 448.0 1.257 965.026 1.000 1.00 0.141 112.59 1.3a3 s2.21 0.00281 

TOTAL FOR CYCLE: 5.196 1083.65 912.53 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 4.795 
LBS POLLUTANT/IK LB TH-HR/CYCLEI 5.343 
LBS POLLUTANT/lOOOK LB TH AT T .0.1 97.3H 
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DATE: 1121111 

w R I rwA 

F.NGINE SUPPLIER: W A 

ENGINE DATA •••••••t••t•••••••••ttttttttttttttttettttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CAL ID NUMRF.R: II q ENGINE TYPE AND HOOfL: CJ-805-3A SERIAL NUMBER: 

RATED rHAUSr: llZOO. 

ENGINE roTAL rlHE: Zl 147. HRS 

rrHF SINCf HOr SEtrlON OVERHAUL: o. HAS 

r1HE SINCE: 

NI COHPAESSOA OVERHAUL: o. HRS 
NZ COMPRfSSOA OVERHAUL: -o. HAS 
COHBUSrDR CAN REPLACEMENT: o. HAS 
flRSr STAGF NOlllE GUIDE VANE OVERHAUL: o. HAS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: -o. HAS 

FUFL: JP-4 TF FUEL Hit RA rro: z.ozo 

OPF~ArlONAl DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPf~ATURE, DEGREES f: START 75.00 FINISH 75.00 

ATMOSPHERIC PRESSUAF: START FINISH 28.94 

INLFT AIR HUHIDITV, l~S HZOIL8 AIR: 0.0119 

RELATIVE HUMIDITY: 58.00 PERCENT 

SAMPLE LINF.: TEMPERATURF, CEGAEES t: 150.0C, FLOW RATE, LITERS/HIN: 4Z.50 

SAHPLF. LINE TRANSPORT llHF, SEC: 1.00 

NUHRER OF TESTS: 

COMMENTS: 

A/F ANO AIRFLOW CALCULATED FROM F<HAUST COMPOSITION FOR FOURTH AUN. NOl 
OETfAMINED BY SUBTRACTION, 

ELAPSED TFST POWER ENGINE MEASUAEO GAS GEN 
UHF HOOE THRUST ,LBS PERCENT SPF.ED FUEL AIR FLOW 

OR RAT FD RPH FLOW l H/SEr. 
SHP r .o. NI NZ LB/HR 

o.o 11 0 AU0.00 13 7115.00 7115.00 6550.00 147. 70 
5. 55 ZI I A560,00 76 7165.00 7165,00 6q10.oo l~0.80 

IZ.00 31 2 qq40.oo 
·~ 7330,00 7330.00 8350.00 1~1.10 

15.45 41 J 400,00 ) 4530. co 45)0.00 1060.00 16.40 

POW FR E <HAUST FXHAUST ca co THC NO NO 
Pf.RC EN r GAS GAS I WErl z IWHI IWEll 2 

R Ar ED fEMP PRES SURF PPllllV I •ET I PPHV PPMV IWETI 
T .o. OEG•FFS f PSIA PEOCENr v PPMV 

n 977. 00 165.0~ 57..00 2.54 o.o 54.00 b.00 
76 I OOZ. 00 11. ~() 44.00 2.sq o.o ~'LOO 5.00 
88 1121. on 7.0. AO H.CO 2.qo o.o 11.00 6.~o 

] 72•. 00 0.40 552.00 1. 56 488,00 2.00 6.00 

CALC 
FIA 

o.01z100 
o. 01 nno 
0.014400 
O. 0081M 

NO 
x 

I loE TI 
PP.-.v 

60.00 
64.00 
e1.oo 
8.oo 

161-H5 

CGHPRESSOA ENGINE TUP81NF 
n1 SCHARGE PRFSSUAE I Nlf.T 

HHP RATIO TE•P 
OEGREES F EPR DEGREES F 

-o.oo Z.16 -n.oo 
-o.oo Z.l4 -o.oo 
-o.on 2.46 -o.oo 
-o.oo -o.oo -o.oo 

ALDEHYOES SHOKF PAATICULATFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oc 
-o.oo -o.oo -o.oo 

Pnwf P ••ss E" I ••SS E •I M•SS E.• I .. ASS F~ I "'!ASS E-.1 •A~S F•I ~ASS f:-11 •ASS E•I MASS E.'11. J •ASS EMI •ASS E•I M~SS f~I 

PERCENT co HC N02 (02 NO NO• co H( N02 coz NO NIH 
RATED l.R/IK LR/ IK LO/I K LB/I K LR/I K LB/ IK LP/HR LB/HR L Rf HR LB/HR LR/HP L~/HR 

r.o. LR FUEL l R fU El LB FUEL l B FUF L LB FUEL l R FUF l 

71 ". 07 o.~ 0.77 JI 26. 94 '· 95 7. 7' 26.6Q o.o 5.06 104A0.79 "· 52 50. 59 
16 1. lH o.o 0.01 1121.•1 7 .45 B. 09 21. J7 o.o 4. Jo 2161],qA 51.4 7 55,SJ 
BS 7. 61 o.o n.bR 112~.14 8 .6CJ q.)6 21.1q o.o 5. 65 26128.12 17.. 52 78.18 

] 6~.15 3l.4CJ I. IB Hl7.4? o. J":il I. 51 70. 12 ~5.50 1.25 3111.66 0.42 I .h 1 

POWFR en co THC N•l NO NO 
PERCENT l 2 • 

RATED l~/IUIH-HA LB/10 TH-H~ lllfl KITH-HP LB/I KITtt-HR LB/lKITlt-HA LB/ lK•IH-'1R 
T.o. 

71 3. ''•h l4•t.5PI o.o 5. 5J8 o. 615 6,151 
10 2, I !O 7'il4.'M8 ~.o •• 01] 0.510 11.~2-, 

88 z.1n lb2>i.b04 o.o 1.zcu. 0.56q 1. Bo5 
] 175.JOZ 1784.148 RR, 159 1.041 I .110 4.ITl 
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CAL ID NUMBER• 319 ENGINE TYPE AND llDDEL: CJ-80S-3A, SERIAL NUllBER I 161-255 

TEST OR GAN llA Tl ON 1 S 11 R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL . USAGE TIME IN co FUEL LB CD I ENERGY LB CO I 
POWER f TH RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL f TH-HR f Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE O.O<MI 448.0 74.980 llD6.440 I.DOD 19.00 23.744 350. 31 61.161 141.87 0.16731 
TAKEOFF 1.000 u 200. 0 28.081 I 0169.684 1.000 0.10 0.3ZB 118.65 2.762 1]0.67 0.00251 
CLIM BOUT 0.850 9520.0 22.659 8346.832 1.000 2.20 0.831 306.05 2.115 349.01 0.00238 
APPROACH 0.400 4480.0 69.828 3239.294 1.000 4.00 4.655 215.95 21.551 298.61 0.01559 
TAXl-IOLf 0.040 448.0 14.980 1106.440 1.000 1.00 8.148 129.08 61.161 52.21 0.16131 

TOTAL FOR CYCLE: 38. 105 ll20. ll 972.53 
LBS POLL UTANTI I K LB FUEL/CYCLE• 34.198 
LBS PDLLUTANT/IK LB TH-HR/CYCLE I 39.3B1 
LBS POLLUTANT/ IOOOK LB TH AT T .0.1 2.926 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TINE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RATE RATE WT FACTOR NOOE MASS NASS IK LB FUEL f Tt+-HR t Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.040 448.0 40. 331 1106.440 1.000 19.00 12.112 ]50.31 36.0I 141.81 0.09003 
TAKEOFF 1.000 ll200.0 l.433 10169.684 1.000 0.10 0.011 118.65 0.141 U0.61 0.00013 
CLIMBOUT o. 850 9520.0 o. B84 8346.832 1.000 2.20 0.032 306.05 0.106 349.01 0.00009 
APPROACH 0.400 u8o.o 0.642 3219.294 1.000 4.00 o.oo 215.95 0.198 298.61 0.00014 
TAXI-IDLE 0.040 44B.O 40.331 1106.440 1.000 7.00 4. 705 129.08 36.451 52.27 0.0900} 

TOTAL FOR CYCLE: 17.569 1120. u 972.53 
LBS POLLUTANT/ IK LB FUEL/CYCLE I 15. 685 
LBS POLLUTANT/ IK LB Tl+-HR/CYCLE I IB.065 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 1.493 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NDX/ ENERGY LB NDX/ 
POWER f TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL f Tt+-HR t Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.040 448.0 l.B47 1106.440 1.000 19.00 D. 5B5 350.37 1.669 141. 87 0.00412 
TAKEOFF 1.000 ll200.0 116. 866 10169.6B4 1.000 o. 70 1.363 l IB.65 ll.492 130.67 0.01043 
CLIMBOUT 0.850 9520.0 78.032 8140.832 1.000 2.20 2. 861 306.05 9.349 349.07 0.00820 
APPROACH 0.400 4480.0 16.295 3239.294 1.000 4.00 1. 086 215.95 5.031 298.67 0.00364 
TAXI-IDLE 0.040 448.0 1. 847 1106.440 1.000 1.00 0.215 IZ9.0B 1.669 52.21 0.00412 

TOTAL FOR CYCLE: 6. lll 1120.11 972. 53 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 5.456 
LBS POLLUTANT /IK LB TH-HR/CYCLE I 6.284 
LBS POLLUTANTllOOOK LB TH AT T.O.s 121. 735 
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DATEs 112bl11 

TEST ORGAN I lAT ION: W R I TwA 

ENGINF SUPPLIER: w 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: 321 ENGINE TYPE ANO MODEL: JT~C-b SERIAL NUMA ER I 

RATED TkRUST: 

TIME SINCE HOT SECTION OVERHAUL: 

Tl ME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMRUSTllR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDF. VANE OVERHAUL: 
NI TURBINE OVERHAUL• 
N2 TURBINE OVERHAUL: 

FUEL: JP-4 TF FUF.l Hit RAT 10: 

11000. 

21290. HRS 

5b12. HRS 

5b12, HRS 
5b12. HRS 
5b12. HRS 
5b12. HRS 
5b12. HRS 
5672. HRS 

2.020 

OPERATIONAL OAT~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 15.00 FINISH B2.00 

ATMOSPHERIC PRESSURE: START 2q.01 FINISH 2q.01 

INLFT AIR HUMIDITY, LBS H201LB AIR: 

RELATIVE HUMIDITY: 42.00 PERCENT 

SHPLE LINE: TF.HPERATURE. DEGREES c: 150.oo. FLOW RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME, sec: 1.00 

NUMBER CF TES rs: 

COMMFNTS• 

Alf ANO AIRFLOW CALCULATFO FROM EXHAUST CO•POSITION FOR FOURIH RUN. N02 
DETF.RMINED RY SUATRACTION. 

ELAPSED TEST POWFR ENG INF MEASURED GAS GEN 
Tl~E MOOE THPUST,LRS PERCFNT SPEED FUEL AIR FLOW 

OR RATEO RPM FLOW LB/SEC 
SHP r .n. NI N2 LB/HP 

o.o II 0 bB00.00 bl 5130.00 q120.oo 5130.00 144.00 
12.00 u I 1q20.oo 11 5920. 00 q210.oo MOO.CO 152.10 
lb.50 ll 2 q740.oo BB bH0.00 q520.oo Bl20.00 167.00 
19.00 41 ) 460.00 7120. 00 b22~.oo 1110.00 15.00 

POWER EXHAUST EXHAUST co cc THC NO NO 
PERCFNT GAS GAS I WETI 2 IWFTI l~ETI 2 

RATED TF.MP PRESSURE PPMV IWF.TI PPMV PPHV IWETI 
T .O. OF.G•EES F PS I A PERCENT v PPMV 

bl Bbq. 00 13.40 JB. 00 l.23 o.o 4b.OO b.00 
71 925. 00 15,bO 2A,OO 2. 34 o.o 55.00 ). 00 
AB !OBI .00 20.00 11. 00 2. 1b o.o 73.00 o.o 

541.00 0.70 714. on l. 53 2160.00 2.00 6.00 

CALC 
f IA 

0.011100 
0.011100 
o. or 3700 
o.ocBAr.o 

NO 
x 

I WE Tl 
PPMV 

52.00 
5A.OO 
73.00 
A.00 

CO~PRESSOR FNGINE TURRI NE 
DISCHARGE PRESSURE INLH 

TEMP MATIO HMP 
DEGREES F EPA OEGRFES 

-o.oo 1.qb -o.oo 
-o.oo 2.11 -o.oo 
-o.oo 2.40 -o.oo 

. -o.oo 1.10 -o.oo 

Al OEHYOES SMOKE PARTICULA IFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER MASS FM I MSS EMI MASS E~I MASS FMl MASS r•r MASS FM I MASS FMl MSS F•l •ASS E•I MASS EHi MASS EHi ••SS [Ml 
PHCENI en H( N02 C02 NO NOX en HC N02 cn2 ~o NUX 

RATED LRllK LBllK LRllK LellK l ~llK LPllK LRl"R l 8/HI{ l Bl"R LR/HR LB/HR LR/HR 
I .O. l B FUEL LB FUEL LB FUFL l 8 FUF l LB FUEL LB FUEL 

bl 3. \0 o.o 0,AA 312 7. 0 l 6.75 1. 62 1q,44 o.o 5.04 1 n22.q3 JA.65 '3.bO 
71 2. \B o.o 0.47 3120.50 7.bq B. ll 15.25 o.o 2.68 1002B.77 .q. 21 51.00 
BB o. 7q o.o o.o 3111.qq B. •• B.66 6.45 o.o o.o 254H.77 10.11 70.)2 

4 78. )4 135. 74 l.OA 2b37 .16 0.)6 l. 44 Bb,9b 150.b7 1.20 2q21.q1 0.40 l .bO 

POWER ca co TH( NO NO N•J 
PFRCENT 2 l x 

RAIF.O LR/ IK#IH-HR LBllK#l>+-H~ 1.8/lKllTH-HA lq/ IKMTt-i-HR LR/lK11Ht4-HR LR/lKllfTH-HR 
r .n. 

bl 2.Bsq 2b)5,725 o.o 5.bM o.741 b.425 
H l.q2b 2528.BA~ o.c 6.214 o.11q •• 553 
Be 0,bb2 2"il.Ob5 o.o 7.220 o.o 1.210 

4 1eq,o•b blb5.0ZO J27. 544 0.810 2.boq ] .4 7q 
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CAL ID NUllBER• 121 ENGINE TYPE AND llDDELI JUC-6 SEA Ill NUllBER I 6l089S 

TE SY ORGANIUYION1 S II R I YllA 

llODE FRACYIONAL POWER ElllSSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POllER I TH RAYE RAYE llT FACTOR llODE MASS llASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR lllN. LBS. LBS. 

YAll-IOLE 0.050 550.0 8l.4H 1165.35] 1.000 19.00 26.421 369.0l 71.595 174.17 0.15110 
TAKEOFF 1.000 11000.0 2.812 9352.891 1.000 0.10 o.on 109.12 0.101 128.ll 0.00026 
CLlllBOUT o.no 91so.o 9.641 178T.6Jl 1.000 2.20 0.3S4 28'.55 1.2lB ]42.83 0.00101 
APPROACH 0.400 4400.0 32.132 4054.441 1.000 4.00 2.142 210.10 1.925 293.)) o.oono 
YAll-IOLE o.oso 550.0 8).4)4 1165. 353 1.000 1.00 9. 734 !l5.96 71.595 64.11 0.15110 

TOTAL FOR CYCLE: lB.683 1169.95 1002.8] 
LBS POLLUTANY/IK LB FUEL/CYCLEI ll.064 
LBS POLLUYANT/IK LB TH-HR/CYCLE: lB.514 
LBS POLLUTANY/IOOOK LB TH AT Y.o.• 0.298 

MOOE FR ACY IONAL POWER ElllSSION FUEL USAGE TlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RAYE WT FACTOR MODE llASS llASS IK LB FUEL I TH-HR I Tl+·HR 

LB/HR LB/HR lllN. LBS. LBS. 

YUi-iDLE 0.050 550.0 161.968 1165. J5l 1.000 19.00 53.190 )69.0] 144. !l5 114.11 0.30540 
TAKEOFF 1.000 11000.0 2.647 9352.891 1.000 0.10 0.011 109.12 o.2n 128.)) 0.00024 
CLlllBOUT 0.950 9350.0 1.331 7781.6]] 1.000 2.20 0.049 285.55 0.112 342. 8l 0.00014 
APPROACH 0.400 4400.0 2.222 4054.447 1.000 4.00 Oo l4B ZT0.30 o.54B zn.n O.DDOSO 
YAX I-I OLE 0.050 550.D l6T.96B 1165.353 1.000 1.00 19.596 l35.'ll6 144. I ]5 64.11 o. J0540 

TOTAL FOR CYCLE: 13.014 1169.95 1002.Bl 
LBS POLL UTAN Tl IK LB FUEL/CYCLE 1 62.408 
LBS POLLUYANY/IK LB Tl+-HR/CYCLE: 12. 808 
LBS POLLUTANT/IOOOK LB TH AT T.O.• 2.B07 

llOOE FRACTIONAL POWER Ell I SS ION FUEL USAGE YlllE IN NOi FUEL LB NOX/ ENERGY L 8 NOi/ 
POllER t YH RATE IUTE WY FACYOR llODE llASS llASS IK LB FUEL I TH-HR t YH-HA 

LR/HR LB/HR Ill No LBS. LBS. 

YAXl-IDLE 0.050 550.0 1.151 1165. 35] 1.000 19.00 0.555 ]69.03 1.503 174.11 o. 0031 B 
TAKEOFF 1.000 11000.0 B0.760 9352.891 1.000 0.10 0.942 109.12 8.635 128. ]] 0.00134 
CLlllBOUT O.B50 9350.0 67.122 7781.6]] 1.000 2.20 2. 461 285.55 B.619 )42.Bl 0.0071B 
APPROACH 0.400 4400.0 ZJ.970 4054.44 7 1.000 ... oo l.59B 270.30 5.912 293.]] 0.00545 
TUI-IDLE o.oso 550.0 I. 751 1165. 353 1.000 1.00 D.204 ll5o96 1.503 64.11 0.00118 

TOTAL FOR CYCLE: 5. 760 1169.95 1002.83 
LBS POLLUTANT /IK LB FUEL/CYCLEI 4.92] 
LBS POLLUTANT /IK LB TH-HR/CYCLE• s. 744 
LBS POLLUTANY/ IDODK LB TH AT T .0.1 B5.654 
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DATE: 11131 Tl 

TEST ORGANILATION: S W R I TWA 

ENGINE SUPPll [R: w A 

ENGINE DATA •••••••••••••••********************************************************************************************* 

ENGINE TYPE ANO MUOFL: JT JC - 1 SER I AL NUMBER 1 

RATEO THRUST: 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

NI COMPRESSOR OVFRHAUL: 
NZ CCMPRESSOR OVERHAUL: 
COMSUSTOR CAN REPLACEMENT: 
FIRST STAGE NOllLE GUIDE VANF. OVERHAUL• 
NI TURAINE OVERHAUL: 
NZ TURAINE OVERHAUL: 

FUEL: JP-4 TF FUEL H/C RATIO: 

12000. 

z441q. HRS 

q I JO. HRS 

9130. HRS 
911n. HRS 
q 110. HRS 
9110. HRS 
HJO. HRS 
q130. HRS 

z .ozo 

OPERATIONAL OAT4 ***************************************************** 

INLET AIR IEMPF.RATlJRE, DEGREES F: START 85.00 FINISH 83.00 

ATMOSPHERIC PRESSURE: START FINISH 

INLET AIR HUMIDITY, LBS HZOILA AIR: 

n.oo PERCENT 

SAMPLE LINE: TE~PF.RATUR[, OEGRFFS C: 150.00, FLOW RATE, LITERS/MIN: 4Z.50 

SA•PLE LINF. TRANSPORT TIME, HC: 1.00 

NUMBER OF TEST5: 

COMMF.NTS: 

FIA ANO AIRFLOW CAL(llLATEO FROM FXHAUST COMPOSITION FOR FIRST, THIRO ANO LAS! 
RUNS. N02 nETERMIN~O RY SUBIRACTIO~ 

ELAPSED TFS T POWER FNGINE MEA SUREO GAS GfN 
TI~[ MOOE THHUST,LAS PERCENT SPEED FUEL AIR FLOW 

o~ RATED RPM FLOW LB/SEC 
5HP T.O. NI NZ LA/HR 

1.00 41 0 3 bO. 00 ZI05.00 5180.nn qso.oo 36.JO 
4. 45 51 4 ezzo.oo 68 6010.00 q)40.00 6860.00 152. qo 
6.30 41 5 440.00 3 zzoo.oo 60ZO.OO qqo.oo 31.ZO 

15.00 11 6480.00 53 5110.00 q110.0J 5400.00 140.10 
18.00 ll 1140. 00 5? 58ln.oo q110.oo 6070.00 145.BO 
22. JO 31 9500.00 1? 63C0.00 %ZO.OO 8050.00 161.30 
n.oo 41 I 560.00 1115.00 64ZO.on IZI0.00 41. 10 

POWER FXIMUST FXHAUST co r.o THC NO rm 
PfRCENI GAS GAS 1 oE TI z IWETI I WETI z 

QAIEO TF.MP PRFSSURE ?P~V !OF I I PPMV PPMV I •F. TI 
I .n. nEGJ.!fFC\ F PC\ I I\ ~ERCFNJ v PPMV 

z SAO. 00 0.40 785.00 1.7• 1 no.no z.oo 5. 00 
68 901. on l'.40 n .no z. 15 lb.00 51.00 4.00 

3 555.00 r.4o 61J4.0{) 1.n 1550.no 1.00 6.0n 
5l 870. 00 IZ.bO 45.00 2.1n 1 r.00 33.on Q. QI') 

50 q11. 00 14. I 0 50.00 z. JI 11.00 43.00 6.00 
Jq ioe~.oo IQ.50 2s. no z. 66 11 .on 11 .oo J.00 

507. no 0.60 640.00 1.37 IOZ0.00 1.00 '· 00 

CALC 
FIA 

0.007500 
0.012500 
0.007400 
0.010100 
0.011600 
0.013100 
o. 001100 

NO 

• 
IWFI I 

ppp.1y 

7 .00 
55.0C 
1.00 

•Z.00 
4q.oo 
14 .oo 
1. 00 

T63132'l11 

COMPRESSOR F.Nr.INE TURBINE 
DISCHARGE PRESSURE INLET 

TEMP RATIO TEMP 
OFGREES F F.PR DEGREES F 

-o.oo 1.10 -o.oo 
-u.oo 2.zo -o.oo 
-o.oo 1.10 -o.uo 
-o.on 1.q3 -o.oo 
-o.oo 2.04 -0.00 
-o.oo 2.40 -o.oo 
-n.oo 1.11 -o.oo 

ALOEHYOES SMOKE PART ICULATFS 

-o.oo -o.on -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -a.on 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-a.on -o.oo -o.oo 

POWE~ •ASS FM I .•ASS EMI MASS E~I MASS EMI MASS F•I "ASS FM I f"'lfl'iS E'' I •ASS E• 1 MASS FMI MASS EMI MASS F.MI ~ASS EMI 
PERCENT co H( ~n2 C02 NO NOX en HC Nn2 caz NO ~n• 

RAIEO LP/ IK L H/ I K LBllK L Bii K L Bil• LB/I K LB/HQ: l R/~R LB/HR LR/HR L P./HR LR/HR 
T .O. LR F•JF l LB fUEL L ~ FUEL LB FUEL LP FU[L LR FUEL 

2 lOJ. 'i7 130.17 1.08 2bl l .'10 o. 41 I. ~2 101.4'1 1Z8.10 1. 0' 2550.66 0.•7 1.4q 
68 z. 7q o. 78 0.56 31Z6. 7Z 1.0q 1. f.'i 10.11 5. 3Z 1. ez z144q.11 48. 66 52."8 

3 Q'.:\. ;>~ 11".7h l. 32 Jf-t:;,O.~fl o.n 1.54 07.30 I I H.06 I. JI Z637.9q o. zz I. 53 
53 4.:'_l. 0.02 • ... o 31 '" .cz s.1 ·1 fl. 51 73.01 4.Q8 1. 56 lbt:lbCJ.70 z 1. 11 J5.Z7 
,0 ,.,-,o 0.54 o. 85 ) l 2'- .qq 6. OA 6.9J 26.ll 1. 20 5. 15 I 8968.68 36.ql 42.0b 
7q 2. lO o. "1 0.37 l l 2f'. b'J P.B 9.10 16.87 3.80 2.Q1 Z51B5.66 10.ze 13. Z5 

• 83. 09 75 .R4 1.ze 2194.bl O.ZI 1.49 I 00. ~4 ~l.11 l. 55 HSI.SO 0. 26 1. 81 

POWER en co THC NO NG NO 
PERCENT z z 

PATEO lP/IKlllTH-HP LB/ l<OTH-H~ l I\/ I K #TH-HQ: lq/ lKIH~-HR lq/lKllTH-HR l R/ l Kill TH-HR 
T .O. 

Zal ."30 1110.16B '55. 846 I. I RO z. 050 4.l2Q 
68 2.n2 Hn9.406 o. 648 s.ozo o. 464 6.184 

l z~q.11z 50R4. 059 Z6B.JZ7 0.4Q!\ 2.979 3.415 
53 l.550 Z60l. 349 n. 768 4. 211 1. 166 5 .44 J 
5'1 3.!J60 2656.678 0.461 5.110 0.7ZI 5.801 
1'1 1.116 Z651.IZ3 0.400 1. 3q9 0.313 1.110 

I 1Q. 5 37 bQJq.JBJ lbl.•73 0.461 2. 165 J.225 
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CAL ID NUMBER• 111 ENGINE TYPE AND MDDELI JT lC - 1 SERIAL NUMBER: T6ll32'18 

TEST DAGAN ll A Tl DN I S II R I TWA 

MDDE FRACTIONAL PDllER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE llT FACTOR MODE NASS MASS Ill LB FUEL t n+-HR t Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.0 84.934 1060.352 1.000 19.00 26. 896 335. 18 80.100 190.00 O.IH56 
TAKEOFF 1.000 12000.0 11. B05 10598.488 1.000 0.10 0.208 121.65 1.680 140.00 0.00148 
Cl IMBOUT 0.850 10200.0 I B. 155 B191.3B3 1.000 2.20 0.6H 322.57 2.086 374.00 o.OOIBO 
APPROACH 0.400 4800.0 20.116 4481.520 1.000 4.00 I.HI 29B. 77 4.489 320.00 0.00419 
TAXI-I OLE 0.050 600.0 84.934 1060. 352 1.000 1.00 9.909 123.71 80.100 10.00 0.14156 

TOTAL FDR C YCU: 19.027 1204.H 1094.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: l2. 401 
LBS POLLUTANT/IK LB TH-HR/CYCLE• l5.6H 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 1. 711 

MDOE FA AC! IONAL POWER ENI SS IDN FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HR t Tl+-HA 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE D.050 600.0 109.B96 1060.152 1.000 19.00 14. BOO 315.TB 101.641 190.00 0.18116 
TAKEOFF 1.000 12000.0 2.975 I059B.4B8 1.000 o. 70 0.015 121.65 0.2BI 140.00 0.00025 
CL IMBOUT 0.850 10200.0 0.698 8797. lBl 1.000 2.20 0.026 122.57 0.079 174.00 0.00007 
APPROACH 0.4DO 4BOO.D 3.504 4481. 52D 1.DDD 4.DO o.ZJ4 298. 77 o. 782 120.00 o.ooon 
TAXI-IDLE 0.050 600.0 109. 896 1060.352 1.000 7.00 12. B2 l 123. 71 101.641 70.00 0.18316 

TOTAL FOR CYCLE: 47.915 1204.47 1094.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 39.781 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 41. 798 
LBS POLLUTANT/ I OOOK LB TH AT T.0.1 2. 892 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I Tt+-HA I Tt+-HA 

LB/HR LB/HR MIN. LBS. LBS. 

IAXl-IDLF 0.050 600.0 1. 118 1060.152 1.000 19.00 o.so 3]5. 78 1.620 190.00 0.00286 
TAKEOFF 1.000 12000.0 IJ5. 724 I059B.4BB 1.000 0.10 1. 5B3 123.65 12 .B06 140.00 0.01131 
Cl IMBOUT O.B50 10200.0 B9.414 B197.lB3 1.000 2.20 3. 279 122. 57 10.164 374.00 0.00871 
APPROACH 0.400 4800.0 21. 107 4481.520 1.000 4.00 1.554 298. 77 5.201 120.00 0.00486 
TAXI-IDLE 0.050 600.0 1. 718 1060.352 1.000 7.00 0.200 121. 71 1.620 70.00 0.00286 

TOTAL FOR CYCLE I 7.160 1204.41 1094.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 5.945 
LBS POLLUTANT/IK LB Tl+-HA/CYCLE: 6.545 
LBS POLLUTANT /IOOOK LB TH AT T.O.: 131.954 
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DATE: 1115111 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIER: W A 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TYPE AND MODEL: JT 3C - 1 SER UL NU~BER: 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

NI CC•PRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIOST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINf UVERHAULI 
N2 TURRI NE OVFRHAULI 

FUEL: JP-4 TF FUEL H/C RAT 10: 

12000. 

24419. HRS 

9130. HRS 

91JO. HRS 
9110. HRS 
9130. HRS 
9130. HRS 
9 no. HRS 
9130. HRS 

2.020 

OPERATIONAL DATA ***************************************************** 

INLET AIR TEMPERATURE, DEGREES F: START 86.00 FINISH B6.00 

ATMOSPHERIC PRF.SSLJRF: START 2B.89 FINISH 28.89 

INLFT AIR HU~IOITY, LBS H20/LR AIR: 0.0147 

RELAJIVF. HUMIDITY: 51.00 PERCENT 

SAMPLE LINF.: TEMPERATURE, OEGRFFS C: 150.00, FLO• RATF, LIJERS/MIN: 42.50 

SAMPLE Ll~F JRANS~ORJ JIME, SFC: 1.00 

NUMBER Of TESTS: 

COMMENJS: 

FIA ANO AIRFLOW CALCULATFO FROM F.XHAUSJ CO•POSITlnN FOO FOURJH RUN. N02 
OEJERMINFO RY SURJHACJIUN. 

ElAPSEO JES J POWFR FNGINf MEASUREO GAS GEN 
TIME MODE Y~RUST ,LRS PERCFNJ SPEFn FUEL AIR FLOW 

OR RATED RP• FLOW LB/SFC 
SHP r .o. NI N2 LB/HR 

o.o I/ 0 b<Z0.00 54 5110.00 qoan.oo 55h0.00 139.90 
1.00 ll I 13b0. 00 bl 58b0. 00 qz41) .oo bl60.00 I 4b.50 

20.00 JI 2 05b0.00 7q b290. oc 9bl0.00 RI00.00 lb2 .50 
25.00 4/ ' JbO. 00 2 7300. 00 5R10.00 1120.00 31.50 
30.00 5/ 4 R400. 00 b9 h050.00 9160.00 1070. 00 15 3.50 

POWEP F. '(11AUST F>tHAUST en en JHC Ml NU 
Pf RC ENT GAS GAS I WEJ I ? I WEJI I WFJ l 2 

RATED TEMP PRFSSURE PPMY IWf Ji PP"'IV PPl'tV I WF TI 
T.O. UF r,q f F S F PSIA PERLE NT v PP•v 

'4 bQ2. Ofl l?.80 3Q .oo l. 11 }4.00 4'3.00 o.c 
bl no. oo 14. 60 0.00 l. 38 l<f.00 4 7 .00 1.00 
7q 1011.no IQ.bO 5.00 7.h1 11.00 b9.CO 1.00 

2 531.CO IJ. 50 lbB. JO 1.40 1q30.oo 3 .oo J. 00 
h9 101)';.i')"'.l 11.00 21.no 7.. 4q 11.no ~1. 00 1.on 

CALC 
FIA 

0.011000 
0.011100 
O.OllBOO 
0.008300 
0.012ROO 

NO 
x 

IWETl 
PPHV 

41.00 
48.00 
70. oc 
b.00 

5H.OO 

6JIJ2'18 

COMPRESSOR ENGINf TURBINE 
DISCHARGE PRESSURE INLET 

TF.MP RATIO JEMP 
DEGRHS F EPR DEGREES 

-o.oo 1.95 -o.oo 
-o.oo 2.06 -o.oo 
-o.oo 2.44 -c.oo 
-o.oo 1.10 -o.oo 
-o.oo 2.25 -o.oo 

AL OE HYDE S SMUKF PARJ ICULATES 

-o.oo -n.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

PnwFFI "1ASS E<'"' I "1.\55 E•I :-I ft SS r•I llllA~S t:M I .-..AS~ f•I '11\SS F~ I MASS E"1 I MASS FM I ~A';S FM I 14ASS EM I MSS EMI •ASS FMI 
PERCE NJ co H( N!J7 r.n2 NO NO> co HC N02 CO?. NO NOX 

R ATEO l~ /Ii<; L 1311 K LR/IK L RI I K LRllK LAI IK l ~/ .. Fl LB/t"k LR/HR LBIH• LB/HR lf'/HR 
1.0. L!"I fUFL LR FllfL Lii FUFL l i:\ f-lJFL LB FUEL LR FUEL 

54 l.~1 I. 2b o.o ll24.11 6. 4 7 b .41 l "11. 87 1.00 o.o 11110.3Q )~.98 35.q0 
bl n. 67 O.QI n. I'- 11zq.[l,q b. 4b b.bO 4. 12 5.61 o. si; l927R.89 lq.00 40.b5 
19 n. 31 o. ~b n. I? 31 H. ll M .4h 8.~A l. 02 4.50 c. qq 25lbl.l5 oR.52 b9.51 

2 q1. 72 I'?· 0 l o. 54 7h1.6.q8 o. 50 1.1" 102.12 141. 85 n.hb 2 .. 2.22 c. 66 1. 12 
b9 I. R4 O.bn o. I J 1128.12 1. i.q 1. h2 I J.oo 4. 71 O.OJ 22120.04 52.94 53.8b 

PnwF.R en en THC NO NO NO 
PERCFNT 2 ? x 

RUFO LR/lKllfH-Hk l!\/ IKlllTH-1-1~ LBllKHH-Ho LR/ lKtT.-.-HFI LR/ IKHH-HR LAii KUH-HR 
T .n. 

54 l .0'• 7 2664. I 7C 1. 074 5.519 n.o 5.510 
bl 0.500 2hl9.4l5 n. 1b2 5. 1ona o. 115 5.523 
19 n. I I ti 2b52.q45 0 .411 1. If. 7 0.104 1. 211 

2 ZH';.144 •172.840 410.b~b l. fijl l. R l I 3.hb2 
b9 I. 548 2bJ,.llA 0.501 b. 302 O. l I l b.4 l 2 

F 
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CAL ID NUMBER: Ill ENGINE TYPE AND MODEL: JT 3C - 7 SER UL NUMBER: 631J2'1B 

TEST DRGANUAT ION: S W R I TWA 

MODE FRACTIONAL PON ER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE D.050 600.0 18. 301 1241.862 1.000 19.00 5. 7'17 ]95.16 14.611 190.00 0.03051 
TAKEOFF 1.000 12000.0 o.o ID455.6B4 1.000 o. 70 o.o 121.9B o.o 140.00 o. 0 
CLIMBOUT O.B50 10200.0 o.o B763.449 1.000 2.20 o. 0 321. ]3 o.o 374.00 o.o 
APPROACH 0.400 4BOO.O 22.365 OBB.551 1.000 4.00 1.491 2'12. 57 5.096 320.00 o.oo .. 66 
TAii-iDLE 0.050 600.0 IB. 307 l247.B62 1.000 1.00 2. IJ6 l45.5B 14.671 10.00 0.03051 

TOTAL FOR CYCLE• '1.424 1276.62 1094.00 
LBS POLL UTAN Tl IK LB FUELICYCLEI 1. 3B2 
LBS POLLUTANT/IK LB TH-HRICYCL E: B.614 
LBS POLLUTANTllODOK LB TH AT T .o.: o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE o.oso 600.0 12. 502 1247.862 1.000 19.00 3.959 395.16 10.019 190.00 0.020B4 
TAKEOFF 1.000 12000.0 o.o 10455.6B4 1.000 0.10 o.o 121.9B o.o 140.00 o.o 
CL IMBOUT o.B50 10200.0 1. 6BI 8763.44'1 1.000 2.20 0.062 321.33 0.192 374.00 0.00016 
APPROACH 0.400 4BOO.O 6.920 OBB.551 1.000 4.00 0.461 292.51 1. 571 320.00 0.0010 
TUI-IDLE 0.050 600.0 12. 502 124 7. B62 1.000 1.00 1.459 145.58 10.019 10.00 0.02084 

TOTAL FOR CYCLE: 5.941 1276.62 1094.00 
LBS PDLLUTANTllK LB FUELICYCLEI 4.65] 
LBS POLLUTANTllK LB TH-HR/CYCLE I 5.00 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: o.o 

MODE FUCTIDNAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOii ENERGY LB NOii 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.0 1.679 1241. B62 1.000 1'1.00 0.532 395.16 1.345 190.00 0.002BO 
TAKEOFF 1.000 12000.0 104.248 10455.684 1.000 0.10 1.216 121.9B 9.•no 140.00 O.OOB69 
CLIMBDUT o.B50 10200.0 7B. 200 8763.44'1 1.000 2.20 2.B67 121. ]] 8.'123 314.00 0.00767 
APPROACH 0.400 4800.0 22.579 OB8.551 1.000 4.00 1. 505 292.57 5.145 320.00 0.0000 
TAXI-IDLE o.oso 600.0 1.679 1247.862 1.000 1.00 0.196 l45.5B 1. 345 70.00 0.002BO 

TOTAL FDR CYCLE: 6.316 1276.62 10'14.00 
LBS PDLLUTANTllK LB FUEL/CYCLE: 4.948 
LBS PDLLUTANT/IK LB TH-HR/CYCLE I 5.173 
LBS PDLLUTANTllOOOK LB TH AT T.0.1 101.352 
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DUE: 1116111 

fESr DRGANIZAf ION: UNlfEO/EPA 

ENGINE SUPPLIER: UNlrFO AIRLINFS 

FNGINE DATA ••••••••••••••••••••••••••••••••••************************************************************************** 
CAL 10 NUMAER: 138 ENGINE n PE ANO MDOFL: Jr JC - 1 SERIAL NUMB FR: 

PATED f~RUST: 12000. 

ENGINE TOfAL flME: 19558. HRS 

flME SINCE HOf SECflON OVERHAUL: o. HRS 

flME SINCE: 

NI CC~PRESSOR OVERHAUL: 12975. HRS 
NZ CD•PRESSOP OVERHAUL: qH. HRS 
CO•eusrnR CAN REPLACE•FNr: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI fURBINE OV[RHAUL: 3366. HRS 
N2 fUABINE OVERHAUL: 3867. HRS 

FUEL: Jff - A FUEL H/C RAr IQ: 1.920 

OPFRATIONAL OATA ***************************************************** 

INLET AIR TE•PFPAfUPE, OEGAF.FS F: SfAAf 66.20 FINISH 62 .60 

ATMOSPHFAIC ~RFSSUAF: START 29.98 

INLFT AIR HU"IDITY, LRS H20/LB AIR: 0.0 

RFLATIVE HUMIDITY: 65.00 PERCENI 

SAMPLE LINE: TF.•PERAfURF, DEGRFFS C: 160.00, FLOW RATE, LITERS/MIN: 5.00 

SA•PLE LINE TRANSPORT TIMF, sec: 5.00 

NU•BF• OF TESTS: 

RFPAIAED ENGINE, ~OT CARAO-BLASfFO 
EXHAUST GAS TE•PF.•AfURE IN OEGAEF.S C 

FXHAUST CAS P•FSSUAE IN INCHES HG. 
Jf 3(-7 PAOBF USED 

CLOCK TFH POWf q, 
TI ~F ~nnF THRUST ,LqS PEACFNT 

OR RATED 
SHP r.o. 

1631.00 11 7677.00 63 
1637.00 21 oi n.ryo 75 
1642.00 31 10'18.00 BB 
1121.00 ,, 442.00 3 

POWS:R f; ll:HAUSl F.rnAUST en 
PEACF.Nf GAS GAS I wET I 

RATFO H!MP PRESSURE PP'1V 
T .O. DFGRH~ F PS I A 

6) 466. 00 62.10 so. 00 
75 511.on 68.qo 50.00 
BA i;bQ.00 75. RO 45.00 

l 713. 00 ll.60 81o.00 

ENGINE MEASUR£n 
SP E Ell FUFL 

RP• FLOW 
NI ~2 LR/HR 

5835.00 9223.00 6295.00 
6088.00 q43q.oo 7510. 00 
b381.00 %9K.OO 8951.00 
2294.00 6068. 00 1701.00 

ca THC NO 
7 IWFT I I WET I 

I oETI PP"'V PPMV 
PF.RCF.N I v 

2.42 2.94 58.00 
2.65 2.40 74 .no 
1 .o~ 2.40 92.40 
I. 25 l ')1)0.00 q.40 

GAS GEN CALC 
AIR FLOW FIA 

LR/SEC 

-G.00 -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NrJ NO 
7 x 

I WF TI IWET I 
Plo'MY P'PMV 

-o.oo 62.t,,0 
-o.oo 78 .oo 
-o. 00 98.40 
-a.on 9.RO 

632215 

COMPAESSrJA FNGINE TUA81NF 
01 SCHARGE o•ESSUAE INLH 

TE•P RATIO TE•P 
OEGRFES F EPA DEGREES 

-o.oo 2.13 -o.oo 
-o.oo 2.11 -o.oo 
-o.oo 2.62 -o.oo 
-o.oo -o.oo -o.oo 

ALOEHYOES SMOKE PA•T leULATES 

-o.oo -o.oo -a.co 
-o.oo -a.on -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

PIJWFR "IAS~ l::"tl _.SS FMI MASC) [MI MASS F~I MASS FMI MASS t~I MASS E"41 ~ASS EMI MASS EMI MASS FMI MASS EMI ••SS F•I 
PE q(E NT r~ He N02 COl NO NOX co HC N02 Cll2 NO NOX 

RATF.n Lfll IK I P./ \K l q11 K LR/ I K l fJ:/ 11( LBll K LB/"q Let HR LR/f-IR LB/HR LB/HA LB/Hq 
T.o. u FlJEL l f\ f-UFL l l\ FUEL LB rllEL lf' FUFL LH FUEL 

bl 4. l4 0.14 -n.oo 3149.00 7.RQ 8.49 26.07 O. RR -o.oo 19B22.96 49.67 53.'3 
75 3. 78 0.10 -n.oo 314q.bh Q. lQ 9.69 78. 40 0.78 -o.oo 23716.96 b9.?.lt 77.QJi 

88 ) • 01 0.09 -~.oo 3150.91 10.!5 10.00 ?b.9) O. A2 -a.no 28201. HO 90.81 96. 71 
1 lOQ.41 120. 08 -o.on 2652.90 2.09 2.11 131.40 l44.Q4 -a.on 1186.13 2.50 2. 61 

Powe• rn en THC NO NO NO 
Pf RC ENT 2 2 • 

R ATFO LR/ IK#TH-HP LR/ll<.llt-'-1-'R tP./lKlfl~-H~ l R/ l l(#f H-HQ LE'/ lK#TH-HR· LB/lKiiT,..-1-iA. 
T.n. 

61 3. }95 25~2.174 0. 114 h.470 -o.ooo 6.Q60 
75 3.125 2602. 541 o. 086 1.5q7 -o.ooo 0.ooB 
88 2. 536 7656. 275 0.011 H.551 -o. 000 •.108 

1 Z91.lAq 7208.44<7 37.7. Ql 7 li.M,7 -c .ooo 5.908 

F 
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CAL ID NUMBER: 138 ENGINE TYPE AND MODEL• JT JC - 1 SERIAL NUMBERI 63227' 

TEST ORGANIZATION: UNI TED/EPA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tl+-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.0 125.910 Ul1.390 1.000 19.00 39. 872 411.11 95.515 190.00 0.20985 
TAKEOFF 1.000 12000.0 19.916 10326.199 1.000 0.10 0.232 120.41 1.929 140.00 D.00166 
CllM80UT 0.850 10200.0 23. 257 8612.996 1.000 2.20 D.853 315.81 2.100 374.DD D.00228 
APPROACH 0.400 4800.0 55 .184 4190. 543 1.000 4.00 3.679 279.Jl 13.169 320.DD 0.01150 
TAXI-IDLE 0.050 600.0 125. 910 1317. 390 1.000 1.00 14.690 153. 70 95.515 10.00 0.20985 

TOTAL FOR CYCLE: 59. 32 5 1286.52 1094.00 
LBS POLLUTANT I IK LB FUEL/CYCLE I 46.113 
LBS POLLUTANTllK LB TH-HR/CYCLE: ~-22B 
LBS POLLUTANT/ IOOOK LB TH AT T .O.: 1.936 

MODE FRAC Tl ONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE 'WT FACTOR MODE MASS MASS lK LB FUEL I TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.D 124.146 1317.390 1.000 19.00 39.503 417.11 94.692 190.00 0.20791 
TAKEOFF 1.000 12000.0 o.o 10326.199 1.000 0.10 o.o 120.u o.o 140.00 o.o 
CLIMBOUT 0.850 10200.0 1. 414 8612.996 1.000 2.20 0.052 315.81 0.164 H4.00 D.00014 
APPROACH 0.400 4800.D 20.931 4190.543 1.000 4.00 1. 396 279.31 4.996 120.00 D.00436 
TAXI-IDLE 0.050 600.0 124.146 1)11. 390 1.000 1.00 14.554 153. 70 94.692 10.00 0.20791 

TOTAL FOR CYCLE• 55. 504 1286.52 1094.00 
LBS POLLUTANT 11 K LB FUEL/CYCLE• 43.10 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 50.135 
LBS POLLUTANT/IODOK LB TH AT T.o.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NDX FUEL LB NDX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o.o5o 600.0 2.990 1311. 390 1.000 19.0D 0.947 411.11 2.210 190.DO 0.00499 
TAKEOFF 1.000 12000.0 125.078 10326.199 1.000 0.10 1.459 120. 47 12.113 140.00 0.01042 
CllMBDUT o. 850 10200.0 90. 511 B612.996 1.000 2. 20 3.319 315. 81 ID. 509 314.00 D.00887 
APPROACH 0.400 4BOO.O 24.481 4190. 543 1.000 4.00 1.632 279.31 5.842 320.0D 0.00510 
TAX I-IDLE 0.050 600.D 2.990 1317.390 1.000 1.00 o.349 153.70 2.210 10.00 0.00498 

TOTAL FOR CYCLE• 1.106 1286. 52 1094.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 5.990 
LBS POLLUTAN1/IK LB TH-HR/CYCLF.1 1,044 
LBS POLLUTAN1/IOOOK LB TH AT T.0.2 121.603 
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D&TEI 7121111 

TfST DRGANllATION: IJNITEO/EPA 

ENGINE SUPPLIER: UNITED AIRLINES 

ENGINF DATA ••••••••••************************************************************************************************** 

tAL ID NUMRER: 405 ENGINE TYPE AND MOOEL: JT Jt - 7 

RAT FD T~RUST: 

ENGINE TOTAL TIME: 

TIME SINCE HOT SFCTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
NZ CO•PRESSOR OVERHAUL: 
tOMBUSTUR CAN REPLACEMENT: 
FIASI STAGE NOZLLE GUIDE VANE OVERHAUL: 
NI IURAINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUfl: JET - A FUEL Hit RATln: 

IZOOO. 

16968. HRS 

lb%8. HRS 

llOU. HRS 
I 71Z5. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 

1.920 

OPERAflONAL DATA ***************************************************** 

INLET AIR TEHPERATURF, OFGREF.S F: START 55.40 FINISH 57.02 

ATMOSPHERIC P•FSSURE: START FIN I SH 

INLET AIR HU•IOITY, LAS H20/LB AIR: 

REL AT I VE HUHIOllY: q4.00 PEPCENI 

SER I AL NUMA ER I 

S•~PLE LINE: TE•PfRATURF. DEGREES c: lbO.oo, FLOW RATE, LITEKS/~IN: 5.00 

SAMPLE LINF T•ANSPORT TIME, sec: 5.00 

NUMAER OF TESTS: 

FXHAUST GAS PRESSUAF IN INCHES HG, 
AEGllLAS PROOllCTION E~GINE 

CLUC( TES I POW FR 
Tl MF ~OOF THC{IJST,LDS PERCE NI 

OR RAT FC 
SHP T • 0, 

bl z. 00 II 0 7184.00 h4 

627.00 71 I q120.oo 75 
b)0.00 ]/ 7 10743.00 sq 
7H,00 4/ ) 4 )h. 00 

POWER EXHAUST FXHAUST cu 
PERCENT r,AS GAS I WET I 

RA TF.D re HP PAFSSURE PP"'V 
T.o. DEG• EE~ r PSIA 

" 6b 7. 20 l>2. bO b0.00 
75 q40.ZO bB.70 40.00 
9q 10b7.00 7b, I 0 10. 00 

l 4n,qo ll.bO R00.00 

ENGINE •EASURFD 
SPFFO FUEL 

PPM FL!l'o 
NI NZ LB/HP: 

5616.00 n~q.oo 6307.00 
b05q.oo q4bR.OO 1440.00 
bl84.0C q15],QQ qczo. n~ 
]~hQ.00 6050 .oo 1115. 00 

cc Tllf. NO 
7 I WET I IWEI I 

1wf11 PPMY PP"4V 
PfMC[NT v 

2.2~ I ,q5 ~· .oc 
Z.4~ l. Zb 10.00 
Z.75 1.10 l cz.oo 
1.20 1200.00 7.00 

GAS GEN CALC 
AIR FLOW FIA 

LR/SEC 

-0.00 -0.000000 
-o.oo -0.000000 
-a.no -0.000000 
-o.oo -0.000000 

NO NO 
2 x 

IWFll 1 •EI I 
PPMV PPMV 

-o.oo 64.00 
-o.oo 1q.oo 
-o.oo 110.00 
-o.oo q.bO 

633559 

COMPRESSOR ENG INF TURBINE 
01 SCHAKGE PQESSURE INLET 

TEMP RA Tl 0 TEMP 
OEGRF.FS F EPR DEGREES F 

-o.oo 2. 15 -o.oo 
-o.oo z. )7 -o.oc 
-o.oo 7.64 -o.oo 
-o.oo -o.oo -o.oo 

Al OF HY DES SMOKE PAPllCULAHS 

-o.oo -o.oo -o.on 
-o.oo -o.oo -a.on 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

PUWFR MASS E:< I ·•hSS E•I •ASS f~I MASS E•I MASS ["i .ass FM I f4A:iS FM I MASS (Ml MASS (MI MASS FMI MASS EMI HASS tHI 
P~RCENI en llf .~112 cnz NO NOX en HC NU2 tOZ NO NOX 

RATED LAii K l ~II K LOllK LB/ I K l RI lK LB/ IK LAl"R LR/Hk l H/t-10 LRl"R LB/HP LR/t'H 
r.n. l~ FUEL LR FUEL LB FUEL LR FU(l LB FUFL l" FUFL 

b4 i;.v. n.10 -.i.oo 3141.i'7. 7 .<10 '1. 36 n. bq o. foil -o. 00 lQ84-J.i;4 4Q.RO sq.oz 
75 3. :n 0,0b -o.oo ll~0.58 Q.1tl 10.b? ~·.lb 0.44 -o.oo 2]440.l) 70. 01 7q. 01 
aq 2. IQ 0 .05 -·1.on 1152.30 12. zz l ], IR IQ. 74 0.4Q -o.oo 28431.7& 110.Z't l l 8.QO 

] l l 4. 71 qR,bO -o. 00 1705 .05 I .b5 Z.Zb l lO, 27 11 l .QI -o.oo 3070.23 1.0·1 Z.57 

PnWEP' (U en THC NU NO NU 
PFRCENT z 2 ' AA TED l~/ lKll Tt-t-H~ lA/lKllTH-t~~ l ~I I KHH-H~ LR/IK#IH-llP LR/ IK#Ttt-HR LRllKOIH-HR 

T .'l. 

M 4, lZR ''50.043 C.ORl b. 398 -0.tlOD 7.581 
75 ~. b1\ 2570.717. 0.048 7.677 -o.ooo IJ.664 
Rq l.IBA 2646.7}4 0.046 10.Zbl -Q •• )00 ll.Ob6 

j 7"~. 78Z 7041.ROq Z,b.bH 4.2Q4 -o.ooo '· 889 
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tAL ID NUMBER: 405 ENGINE TYPE AND MODEL: JT Jt - 1 SER I Al NUllBERI 6))559 

TEST DRGANIZAT ION: UNITED/EPA 

MODE FRAtT I DNAL POWER EMISSION FUEL USAGE TIME IN ta FUEL LB tD I ENERGY LB ta I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.0 118.586 1114.9)1 1.000 19.00 n.552 l12.06 100.9)0 190.00 0.19764 
TAKEOFF 1.000 12000.0 5. )62 10l14.938 1.000 0.10 0.063 121.04 0.517 uo.oo 0.00045 
tL IMBDUT O.B50 10200.0 19.603 8646.199 1.000 2.20 0. 719 317.03 2.267 )14.00 0.00192 
APPROACH 0.400 4800.0 76.490 3920.626 1.000 4.00 5. 099 261. 38 19.510 320.00 o. 01594 
TUI-IDLE 0.050 600.0 llB. 5B6 1174.9)1 1.000 1.00 u. 835 131.08 100.9)0 70.00 o. 19764 

TOTAL FOR tYtLE> 57. 268 12oB. 58 1094.00 
LBS POLLUTANT/IK LB FUEL/tYCLEI 41.384 
LBS POLL UT ANT/ IK LB TH-HR/CYCLE: 52.347 
LBS POLLUTANT/ IOOOK LB TH AT T .a.: o.521 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXl-IDlE 0.050 600.0 9b.8lB 1174.931 1.000 19.00 30.61>5 312.0b 82.420 190.00 0.16140 
TAKEOFF 1.000 12000.0 o.o 10374.938 1.000 0.10 o.o 121.04 o.o 140.00 o.o 
tL IMBOUT O.B50 10200.0 o.o 8646.199 1.000 2.20 o.o 31 7.03 o.o 314.00 o.o 
APPROACH 0.400 4800.0 8.134 3920.626 1.000 4.00 o. 542 261.3B 2.075 )20.00 0.00169 
TAXI-IDLE 0.050 600.0 96. B3B 1174.9)7 1.000 1.00 11.298 Ill.OB 82.420 10.00 0.16140 

TOTAL FOR CYtLE: 42.505 1208. 58 1094.00 
LBS PDLLUTANT/IK LB FUEL/CYCLE• 35.110 
LBS POLLUTANT/ IK LB TH-HR/CYtLEr 3B. B53 
LBS POLLUTANT/IOOOK LB TH AT T.O.: o.o 

MOOE FR At Tl DNAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOi/ ENERGY LB NOi/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o.oso 600.0 2.806 1174.931 1.000 19.00 0.8B9 312.06 2.388 190.00 0.0046B 
TAKEOFF 1.000 12000.0 160. 598 10314.938 1.000 0.10 1.874 121.04 15.479 140.DO 0.01))8 
tLIMBDUT o.850 10200.0 106.154 8646.199 1.000 2.20 3.914 317.03 12.347 H4.00 0.0100 
APPROACH 0.400 4800.0 26. 110 3920.626 1.000 4.oo I. 745 261. 38 6.675 320.00 0.00545 
TAX I-IDLE 0.050 600.0 2.806 1114.931 1.000 1.00 0.3Z7 U7.08 2.388 10.00 0.00468 

TOTAL FOR tYtlE: 8.149 1208. 58 1094.00 
LBS PDLLUTANT/IK LB FUEL/tYtLE• 7.239 
LBS PDLLUTANT/IK LB TH-HR/tYtLF.: 7.997 
LBS POLLUTANT/ I OOOK LB TH AT T.0.1 156. llb 
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DATE: 1122111 

TEST ORGANIZATION: UNITFD/EPA 

ENCINF SUPPLIER: UNITED AIRLINES 

ENGINE DATA ••••••••••••••••••••••••*************'********************************************************************** 
CAL ID ~U~~F.R: 407 ENGINE TYPE AND MODEL: JT 3C - 1 SERIAL NUMBER: 

RATED T~RUSTI 12000. 

FNCINE TOTAL flME: 13154. HRS 

TIME SINCE HOT SECTION OVERHAUL: 13154. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: -o. HRS 
Nl CO~PRFSSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN RF.PLACEMENT: -o. HRS 
FIRST STACE NOZZLE CUIOF. VANE OVERHAUL: -o. HRS 
NI TUR91NE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: -o. HRS 

FUEL: JET - FUEL H/C RATIO: 1.qzo 

OPERATIONAL DATA ********************''********'''**********'*'******* 

INLET AIR TEMPEP.ATURF., DEGREES F: START 57.20 FINISH 57.70 

ATMOSPHERIC PRESSURE: START FINISH 

INLET AIR tiUMIOlfY, LBS H211/LR AIR: 0.00% 

RELATIVE HUMIUITY: q4.oo PFRCENf 

SA•PLE LINE• TE~•ERATURF, OECREES c: lbO.oo, FLOW RATE, LllFRS/MIN: 5.00 

SAMPLE LINE fkANSPORf flMF, SF.C: 5.00 

NUMRER OF resrs: 

COMMENTS: 

EXHAUSf ~AS PRF.SSURf IN INCtiES HG. 
F.NCINF CAPRO-BLASrro PRIOR ro EMISSIGN~ RUN. 
HIGH OIL CONSUMPTION. 

CLOCK rrsr POWFR FNGINE HfASURED 
II MF '100E THRUST rlBS PERCFNI SPEFO FUEL 

OR RATED RP• FLOW 
SHP T.O. NI Nl LB/HR 

44q .oo II 7HOQ. 00 b5 ~BlR.nO 9278.00 bl51.00 
454.00 21 QI 11.00 75 b061.00 q41q.on 13Zb. DO 
457.00 JI 10R61.0~ QO b40l.OO Q7r.B.On RQ14.00 
511. 00 41 1 3qq.oo l 2l51.00 5Q6b.OO 1102.00 

POWER EXllAUSI F.XHAUSI co co THC NIJ 
•ERCENT GAS GAS I WET I 2 IWFTI I WF TI 

RATED TfMP PRF SSUR F PPMV I oE Tl PPMV PPHV 
T .o. DfG"l:FFc; F PS IA PE PC ENT v 

b5 H 72. bO 62. sn h0.00 2. 15 l .bO 30.00 
15 q51.20 68.bn 45.no 2.40 ).,,,, 50.00 
qo 1070.bO Tb.SO 40.00 2.b5 l.00 bS.00 

J 527. no ll. 50 5qo. on o.qo 21q.oo "·40 

GAS GEN CALC 
A IR FLOW FIA 

LR/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0. 000000 

NO NO 
2 x 

IWHI IWfTI 
PPMV PPflllV 

-o.oo lR.nO 
-o.oo 52.00 
-o. on 12.00 
-o.oo 8 •• o 

633042 

COMPRESSOR ENGINE IURRINF 
DISCHARGF PRESSURE !NL ET 

TEMP RATIO TEMP 
DEGREES F f.PR OEGRHS F 

-a.on 2.14 -o.oo 
-o.oo 2.1b -o.oo 
-o.oo 2.b5 -o.oo 
-o.oo -o.oo -o.oo 

ALOEHYDES SMOKE PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWF:A MA~S >•I MASS F•I l~ASS F.~I MASS t" I ~ASS ENI ~ASS E•I •ASS E•I MASS E•l MASS E~I HASS EMI •ASS F.MI .•ASS E.•I 
PERCENT en HC N02 r.01 NO NO• cu HC N02 C02 NO NOX 

RA TEO LB/IK l q11 • LB/ IK LR/I K LB/I K LB/ I< L 8/t.R LB/"R LB/HR LB/HR l A/,..R LP./t-IR 
r .o. LR FUEi. LB run LR FUFL L~ FUEL LB FUEL LB FUEL 

b5 5. i;q o.1q -a.on ll4b.5A ~.51 5.81 14. q4 I. 70 -o.oo IQ6bQ.28 34.41 36. )4 
75 l. 1b 0.15 -n.oo ll4Q.58 b. ~6 1. 11 27.5) 1.01 -o.oo 21013. 84 50. 25 52.2b 
QO l. 01 n.IJ -n.o~ 3150. 78 B.45 a. q5 21.16 1. 11 -o.oo 28215.01 75.85 RO.JI 

l IW.•l 7 5. bB -o.on 2sqs.61 ?.91 2.81 142.80 JO. Jb -o.oo 3422. 60 3. 34 3.1' 

POWF.R en co THC NG NO Nn 
PERCENf 7 2 

RA TEO LO/lK.#TH-~tR L~/ lK.lllJt-4-Hq L~/IKlllTH-Hq L8/ lll.111TH-HR LB/ ll'C.lllJH-HA l~/lKITH-1-tR: 

T .n. 

b5 4 ·" 74 i•H R.1'1b o. lli4 4.4oc; -o.ooo 4 .6~4 
15 !.071 25" .o 10 n.11e 5.514 -o.ooo ~.n5 
QO 2.501 2b0l. l5B O. ln7 b.QA'• -o.ooo 7.1Q4 

J )5J.~CJ4 9517,q53 1b. 084 8. HO -o.ooo a.HO 
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CAL ID NUMBER: 407 ENGINE TYPE AND MODEL• JT JC - 1 SERI Al NUMBERI 6))042 

TEST ORGANIZATION: UNITED/EPA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH UTE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.0 129.513 1280.095 1.000 19.00 41. OU 405. 36 101.175 190.00 0.21586 
TAKEOFF 1.000 12000. 0 13.406 10009.320 1.000 0.10 0.156 116. 78 1.))9 140.00 0.00112 
CLIMBOUT O.B50 10200.0 2).547 800.910 1.000 2. 20 o. B6J 309. IJ 2.793 374.00 0.00231 
APPROACH 0.400 4800.0 71.655 JBBB.995 1.000 4.00 4.177 259.27 18. 425 )20.00 0.01493 
TUI-IDLE 0.050 600.0 129.513 IZB0.095 1.000 1.00 15.110 149.)4 101.175 10.00 o. 215B6 

TOTAL FOR CYCLE: 61.919 1239.8B 1094.00 
LBS POLLUUNJ/IK LB FUEL/CYCLE I 49.940 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 56. 599 
LBS POLLUTANT/ IOOOK LB TH AT T .0.1 1.303 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.0 25. 973 IZB0.095 1.000 19.00 B.225 405. 36 20.290 190.00 0.04329 
TAKEOFF 1.000 12000.0 0.361 10009.320 1.000 o. 70 0.004 116. 78 0.036 140.0D o.ooooJ 
CLIMBOUT 0.850 10200.0 o. 601 800.910 1.000 2.20 0.022 309.13 0.011 374.00 0.00006 
APPROACH 0.400 4800.0 3.230 3888.995 1.000 4.00 0.215 259.27 0.831 320.00 0.00067 
UXl-IDLE 0.050 600.0 25.97] lZS0.095 1.000 1.00 3.030 149. 34 20.290 10.00 0.04329 

TOTAL FOR CYCLE: 11.4'17 123'1.88 1094.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: 9.272 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 10. 509 
LBS POLLUTANT/IOOOK LB TH AT T.O.: o. 351 

MODE FR AC Tl ONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL L8 NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LS/HR Ml N. LBS. LBS. 

TAXI-IDLE 0.050 600.0 3. 710 1280.095 1.000 19.00 1.175 405.36 2.899 190.00 0.00618 
TAKEOFF 1.000 12000.0 103. 358 10009.320 1.000 o. 70 1.206 116. 78 10.326 140.00 0.00861 
CLIMBOUT 0.850 10200.0 70.136 800.910 1.000 2.20 2.594 JO'l.13 8.3'10 374. 00 0.006'1) 
APPROACH 0.400 4800.0 17.638 )888.995 1.000 4.00 1.176 259.27 4.535 320.00 0.00367 
TAX I-I OLE 0.050 600.0 3.110 12B0.095 1.000 1.00 o.oJ ~49.34 z.B99 70.00 0.0061B 

TOTAL FOR CYCLE: 6.5BJ 1239.BB 1094.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 5. JIO 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 6.018 
LBS POLLUTANJ/IOOOK LB TH AT T .0.1 100.487 
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DATE: 117.U11 

TES! ORGANIZATION: UNllEO/EPA 

ENGINE SUPPLIER: UNllFO AIRLINES 

FNGINE DATA ••••••••••••*******************'*****************'*'*'**''''''''*'''''''''''''''''''''***''''''''''''''''''' 
CAL ID NU~RFR: 408 ENGINF TYPE ANO MODEL: JT lC - 1 SER I Al NUMBER: 

RATED THRUST: 12000. 

ENGINf TOTAL TIME: 12765. HRS 

TIME Sl~Cf HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI C 0HPR£ SSOR OVERHAUL: 1 lROB. HRS 
NZ COMPRESSOR OVfRHAUL: 15ZBb. HRS 
COH8USTOR CAN REPLACEHfNT: o. HRS 
FIRST STAGE NOlllE GUICE VANE OVERHAUL: o. HRS 
NI IURRINE OVERHAUL: o. HRS 
N2 TURBINF OVERHAUL: o. HRS 

FUEL: JFT - 4 FUEL H/C RATIO: 1.ozo 

OPERATIONAL DATA *''''''*****''''*'*'**''''''''''''''''''''''''''''''' 
INLET AIR TEMPERATURE, DEGREES F: START FINISH 68.00 

AT•OSPHF.~IC PRFSSURf: START 

INLFT AIR HUMIDITY, LAS H10/LA AIR: o.o 

RELATIVE HUMIOITV: o.~ PtRCENT 

SAMPLE LINF.: TEHPfRATURF, DEGREES C: 160.00, FLOW RAIE, LITERS/HIN: 5.00 

SA•PlE LINE TRANSPORI TIME, 5EC: 5.00 

NUMBER OF TESTS: 

COHHENIS: 

EXHAUSI CA5 PRESSU•F I~ INCHFS HG. 
CARRO-RLASllW4LNUTSI PRIOR ro EHISSICNS •UN. 
PROBF SHIFIFO ZO llfGRI ES FROH -VF.All CAL 

CLOCK TFS! PO•ER ~NG I NE HE A SURED 
Tl HF HOOE THRUST ,LBS PERCFNI SPEED FUEL 

OR RAIEO RPH FLOW 
SHP r.o. NI NZ LR/HR 

1404.00 I/ 7A02.00 65 5 8 7•. no OZBl.00 bZ80.00 
1407.00 21 0213.00 7b hi I"· 00 %BR.DO 1441. on 
l•IB.00 H 10743.00 AO b410. 00 07R3.00 R95o.nn 
1457.00 41 411.00 1218.CO bOZ7.00 IObB.00 

POWER FlHAUST E XHAU5 I en en IHC NO 
PERCENT GAS GAS I •Ell 2 IWETI I WF. I I 

RAIEO !FHP PRESSURE PP"tV I WEii PPlll!V PPMV 
r .n. nECREF5 < PSIA PERCE NI v 

65 A70. RO b].40 b0.00 2.30 l. ]8 S4 .oo 
7b 04A. ZD bB.•O •0.00 z. 50 1.10 bB.00 
s• 105•.00 15.eo 30.00 z. 80 1.50 Q4.00 

l -;12.nn ll. 60 hi o. 00 1.20 1410.00 10.00 

GAS r.EN f.4LC 
A IA FLOW FIA 

LR/SFC 

-a.no -o. 000000 
-o.oo -0.000000 
-o.oo -o.onooon 
-o.oo -0.000000 

NU NO 
z x 

IWEll I •Fl I 
PPMV PPHV 

-O.f'.10 5tl.OO 
-o.oo n.oo 
-o.oo 10.00 
-o.oo 10.00 

632283 

COHPRESSOR FNGINE TURSI NF 
01 SCHARGE PkESSURE INLET 

IEHP RATIO IEHP 
DECREES F FPk OFr.REES F 

-o.oo Z.13 -o.oo 
-a.no Z.H -o.oo 
-o.oo 1.bZ -a.on 
-o.oo -o.oo -o.oo 

Al CEHYOFS SMOKE PARTICULATES 

-o.no -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POW EM ~A~S ('<I 'tAS~ f'. .. I MA5S E~I "4ASS t•I MASS F.•I MASS F•I MASS EMI MASS E•I MAH EH I MASS EMI •ASS EHi MASS E~I 

PFRCfNI co Hl NOZ coz NO NOX r.o HC NOZ C!IZ NO NOX 
W ArEO LB/IK l H/ IK l•llK lA/IK lqll K LA/ IK LR/ek L 8/eR ld/l'R LB/HR LB/HR LB/HR 
r. a. LB FU(L LB Fllfl LB FUEL LA FUEL LA FUFL LA FllEL 

65 ~.Zl 0.01 -·).00 H47.4Q 1. 7l A• 10 Jl.Rb 0.41 -o. 00 1•704.51 48. 58 5Z. I B 
1' ). )I O. Db -n.oo 3150.1C 8 .Qh O.bZ z ). B7 0.41 -o.oo 2l't44.11t bb.bb 71.51 
R9 7. 15 n.Ob -o.oo 3152.34 I I .Ob I.IA 1•.2• o. 55 -o.oo 28211.46 QQ.01 10.51 

87. oz 120. 10 -o.oo 2b80.b8 7.H z .34 •2.94 1zB.n -o.oo 2•72.58 z. 50 Z.50 

POWE~ co en IHC NO NO NO 
PF RC ENI l z • RA TFO ll1 / l Ki TH-HM l R / l r<.ti1 Ttl-Hq_ LB/IK#Tt-1-HH. l P,/ lK#TH-HR LR/IK#TH-HR LB/ I K• TH-HR 
r.o. 

b5 4.ll2 2531.115 0.055 b.221 -o.ooo b.b68 
16 2.5"1 1544. 70} n.045 1.11' -o. oon 1. lb8 
BO 1. 1•1 Zh2b.21H 0.051 •• Zl 1 -o .ooo o.•01 

l 27.6.lll ~QB9.ZlB 112.0R5 l.DB9 -o.ooo b.08Q 
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CAL ID NUMBER: 40B ENGINE TYPE AND MODEL• JT Jt - 1 SERIAL NUllBER1 6J22BJ 

TEST ORGAN I ZIT ION• UNITED/EPA 

MOOE FRAtTIONAL POWER EMISSION FUEL USAGE Tll!E IN to FUEL LB tO I ENERGY LB tO I 
POWER I TH RITE RITE MT FltTOR MODE MASS MASS IK LB FUEL I Tit-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.050 600.0 81 .698 llJB.526 1.000 19.00 21.111 )60.5) 11.028 190.00 0.14616 
TAKEOFF 1.000 12000. 0 J.95) 10165.0)5 1.000 0.10 0.046 II 8.59 0.389 140.00 O.OOOH 
CLIMBOUT 0.850 10200.0 11.296 8525. 746 1.000 2.20 0.6)4 Jl2.61 2.029 J74.00 0.00110 
APPROACH 0.400 4800.0 65.166 J88J.257 1.000 4.00 4.)44 258. 88 16. 181 320.00 O.OIJ5B 
TAI I-IDLE 0.050 600.0 87.698 1U8.526 l .ooo 1.00 10.231 IJ2.83 11.028 10.00 0.14616 

TOTAL FDR CYCLE: 0.021 llBJ.45 1094.00 
LBS PDllUUNT/lK LB FUEL/CYCLE• 36.358 
LBS POLLUTANT/ IK LB TH-HR/CYCLE• 39.HO 
LBS POLLUUNT/lOOOK LB TH IT T .0.1 0.384 

MODE FRACTIONU POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE MT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I H+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 600.0 107.406 1138.526 1.000 19.00 34.Dl2 )60.53 94.3)7 190.00 0.11901 
TAKEOFF 1.000 12000.0 o.o 10165.035 1.000 0.10 o.o 118. 59 o.o 140.00 o.o 
CL IMBOUT 0.850 10200.0 o.s21 8525.146 1.000 2.20 0.019 312.61 0.061 3H.OO 0.00005 
APPROACH 0.400 4800.0 12.884 3883.251 1.000 4.00 o.BS9 258. 88 3.J18 120.00 0.00268 
TAii-iDLE 0.050 600.0 101. 406 llJB.526 1.000 1.00 12.531 IJ2. 83 94.])7 10.00 0.11901 

TOTAL FOR CYCLE I 47.420 1183. 45 1094.00 
LBS POLL UT ANT II K LB FUEL/CYCLE• 40.070 
LBS PDllUTANT/lK LB TH-HR/CYCLE: 0.346 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 o.o 

"DOE FRACTIONAL POWER EHISSION FUEL USAGE TIME IN NOi FUEL LB NOi/ ENERGY LB NORI 
POMEA I TH RATE RITE MT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE 0.05D 600.0 2.765 llJB.526 1.000 19.00 0.876 360. 53 2.429 190.00 0.00461 
TAK EOFF 1.000 120DO.O 123. 292 10165.035 1.000 0.10 1.438 118.59 12.129 140.00 0.01021 
CLIMBOUT 0.850 10200.0 89.981 8525. 746 1.000 2.20 J.299 312.61 10. 554 314.00 0.00882 
APPROACH 0.400 4BOO.O 24. 338 3BBJ.257 1.000 4.00 1.623 258.88 6.267 no.oo 0.00507 
TAXI-IDLE 0.050 600.0 2.765 11)8.526 1.000 1.00 o. 323 u2. BJ 2.429 10.00 0.00461 

fDTAL FDR CYtLE: 7.559 1183.45 1094.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 6.381 
LBS POLLUTINT/lK LB TH-HR/CYtlf: 6.909 
LBS PDLLUTANT/IDOOK LB TH AT T.o.: 119.867 
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OATf1 

TESI ORGANIZATION• PRAIT & WHITNEY 

ENGINE SUPPLIFM: PMAll ANO WHllNEY 

ENGINE OATA •••••••••••••••••••••••••••••***************************'*************************************************** 
CAL ID NUMBER: 6Z ENGINE IYPE ANO MODEL: JIJO SERIAL NUMBER: 

RATED IHRUSI: 21000. 

ENGINE TOIAL TIME: -o. HRS 

TIMF SINCE HOI SECllON OVERHAUL: -o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: -o. HRS 
NZ COMPRESSOR OVERHAUL: -o. HRS 
COMBUSIOR CAN REPLACE~ENT: -o. HRS 
FIRS! STAGF NOZZLE GUIOF VANf OVERHAUL: -o. HRS 
NI TURBINF OVERHAUL: -o. HRS 
NZ TURRI NF OVERHAUL: -o. HRS 

FUEL: JP-•C FUEL H/C RATIO: z.ooo 

OPERATIONAL nATA ***************************************************** 

INLEI AIR IEMPERAIURE, O[GRFFS F: SIAR! 68.00 FINISH H.oo 

AIMOSPHERIC PRFSSURE: SIAR! FINISH 30.10 

INLFI AIR HUHIOllY, LBS H?O/LB AIR: 0.0101 

RELAllVF. HUMIOllY: 60. 00 PFRCFNI 

SAHPLF LINE: TEMPFRAIUPE, DEGRF.ES c: 1~0.oc, FLOW AAIE, LllERS/~IN: 2.00 

SAMPLE LINE IRANSPORI Tl ME, s Er.: 1.00 

NUMBER OF TESIS: II 

CO~MENIS: 

BURNFR • 8/M 

CLOCK If SI POWER ENC.I NF HF.ASUREO GAS GEN CALC COMPRESSOR ENGINE IURAINE 
T IMF •nne !HPUST,LBS PERC[NT SPEED FUEL AIR FLOW f/A 01 SC HAR GE PRESSURE INLET 

OP IUTEO RP• FLOW LA/SEC TEMP RA Tl 0 ff MP 
SHP r.o. NI NZ LB/HP OEGRFES F EPA DEGREES F 

1102.00 l/ 756. 00 3 1~25.00 5450,00 1077.00 16,08 o.one1bo 195.00 1.oz 761.00 
1110.00 ll 1177,00 B 2bl0.00 6861.00 1523.00 51. 70 0,0UA330 2 81. 00 I. 05 861.00 
1119.00 l/ 617H, 00 3l 4430.0C P545.00 1517.00 102.10 o. 009770 485.00 I. ZO 1162.00 
11•8.00 4/ l l4'2A.00 b9 5880.00 9'75 .oo 1789. 00 lb l .9l O.Ol3540 660.00 l.5A 1548.00 
1201.00 5/ l9P55.00 94 6590.0C 10095.00 ll255.00 l9J,5l 0.016420 754.00 l.9l 1801.00 
1120.00 6/ 20112.00 98 6 no.oo 102.,.00 1190~.oo 19865,00 0.016920 179. 00 1,98 1852.00 
1517.00 71 6 I AB l l, 00 A9 MSC,OC 10008.00 10421.00 I 85.54 0.015850 141. 00 1. 83 l 7h 1. 00 
l5•2.00 81 10125.00 49 5755.0C 9150.00 541).00 ll2. 89 0.011440 589.00 1.)7 ll6J.OO 
1553. 00 q/ U90,00 10 2855,00 121~.oo l6q2.oo 59.20 o. 008000 118.00 I.Ob B 11. 00 
\602.00 IOI Q 1349.00 2235.00 •no.co IZhJ.00 45. 17 o.on1aJo 748.00 1.04 789. 00 
1703 .oo 11/10 84 7. 00 1815.00 54B.00 IC4B.OO 15. 78 O.OfB2lO 200.00 l .02 762.00 

POWF.R E Xl-fl\UST EXHAUST cu co THC ~m NO NO ALOFHYOES SMOKE PAPT I CUL ATES 
PERCENT GAS GAS t WET I 7 twrr 1 t WET I 2 • 

RATED TE~P PPrSSURF PPil'V I •E Tl PPMV PP"1V I WF TI tWFTI 
T. o. OF.GQfE5 r P5 l A PF RC ENT v PP~V PPlllV 

l 'iq.c..oo 15. l 7 85Q.fln 1. 4• 1221.20 o.o 0.40 b .40 -o.oo -o.oo -o.oo 
8 sn.oo 15. 51 ltY3. 50 l. 51 Bl.IC 1.20 8. bO 15.80 -o.oo -o.oo -o.oo 

12 6 78. 00 l 1.1b 102.20 l. HR lb.90 z1.oo h.90 34. BO -o.oo -0.00 -o. 00 
h9 ~ 76. 00 23. I 8 l8.ZO 2. bO I l .60 A0,50 2.90 83. 40 -o.oo -o.oo -o.oo 
94 ton.co 28. 02 11.bO 3 .42 1.20 144.lO 11.00 l~5.20 -o.oo -o.oo -a.co 
98 I 070. 00 zq. oo 10. 50 J. 4b 1.00 l 6l .40 8.90 170.JO -o.oo -o.oo -o.oo 
R9 1006.00 ?b. 78 11.•o J.05 1.30 o.o 15. 50 l5.50 -o.oo -o.oo -o.on 
•• 778.00 20. lJ 3~ .40 2 .16 Z.40 45,00 B. JO 51. JO -o.oo -o.oo -n.oo 
I 0 60&.on 15. 73 )86.50 l.hO 194.20 l .hO 11.10 l4. 70 -o.oo -o.oo -o.oo 

r;ql .n" ·~-13 hR5.7C t. 46 h4Q. 30 ) • 30 ~. br') ll.QO -o.oo -o.on -o.oo 
5CJ7. 1' I 15. l 4 '>I 1. 10 I .4 7 lllb.BO 4.70 4.ZO 8.•0 -o.no -o.oo -o.oo 

POW FA •ASS ~:"q ~ASS E•I •ASS FM I ~A<;S F•I P'ASS l•I •ASS f •I ~AS'i E•I ."4SS E•I HA55 EMI HASS E•I •ASS EMI ••ss FMI 
PERCENT co HC •n? cn2 NO NOX en HC N02 cuz NO NOX 

RAfEO lBl 11< LB/I K LB/I K L~/l K l ~/ lK LR/IK l A/HR. LB/t'R L 8/HR LB/H'°' LR/HI.( LR/HR. 
r.o. LB F UEI LB FUEL LB FUEL LR FUEL LP. FUEL LR FUEL 

J l04. I J 85.13 I. 21 2740."iQ r..o I. 27 112. l4 QLfQ 1. 37 2Q5l .61 ~.o L J7 
8 61. B>' 21. 92 I. 77 2974.RQ l. 48 l. 25 "'· 24 

16.4) 2. 10 4510.76 7.2b 4.96 
l2 lO. r(i 1.07 1.20 311 J .QQ "i.84 6.0J 38. llj"' l. f5 4. 28 lll5J.05 17, JO 21. 58 
6Q l. 4(1 0.51 o. J7 l lJ4. I !I l0.14 10. 5 l l O. AR 3.'H 2. A5 l1t4ll .Ql 79.nl 8 l. Bb 
q4 O•"-"'- o.~4 1.05 ll16.57 11.Al l 4. P.A. 1.bZ 0.4~ ll.87 15102.ll 155.60 lb 7. 4 7 
qs O.&I 0.0·1 0.84 )l)b.70 l 5. JO lb.14 1.21 o .. 1q 10.04 ]7)42.'tl I Al. lO IQl.14 
89 o. 7d 0.05 I. h 7 Jllb.1• o.o l. b 1 B. I Z o. 5l 17.36 32684. JO o.o l7.)6 

•• 1.2. 0.12 l.15 Jl'2.JJ h. 24 1, 40 I 7. 56 O.l>l b.?J lb9~5.JO H.BO 40.0l 
lO 46.55 l :). 40 z. 20 1027.85 0.11 2.q1 7A. 7b 22. t1 7 1. 72 5l2l.ll I .2 I 4.QZ 

6 ~5.•n 4l •• bO 1.11 lA74.R7 0.68 7 .45 IDR.5J 58. e6 2.2• 1630.96 0.86 l.O~ 

IOB.69 Bl.91 o.a2 ?n6. n C.91 I. 73 l I ).9l 87 .•6 o. 86 2868.0B 0.96 l. 82 

POWER en co THr. Nt:! NO NO 
PERCFNT 2 2 ' RATED l~/ l~.clTH-HR LB/l'<.MTH-HR LR/11<.ITH-HR LR/ 11(.# Tt-1-HM l~/lKIMTH-HM LB/lKlllTH-Hq_ 

r .n. 

l 14~. 331 )q04.250 l 2 I. 282 o.o I. A 14 l. Al 4 
8 53.014 2549.b67 20. 502 1. 27l l. 5l 8 2. 7A9 

J2 S.b'H lb4'i.478 o. 5lQ 2.553 0.6)1 ) • l 84 
69 0. 741 l6bB. 848 o. 2 71 5. 402 0.195 5 .596 
9• 0.184 1111.qqb a.on 1. AH 0,598 8.435 
9A 0.148 1807.q38 O.OlQ e. 1qz 0.485 Q.277 
89 0.4ll l7H.5ll 0.021 o.o o. 921 o.q13 
49 1. 701 l64l.160 0.061 ) .273 0.604 l. AH 
10 34. lQ5 Z2H.17l q.ttQA 0.5Zb 1.622 2.1 •9 

AO. 4 55 l691.597 43.631 O.h3b l. 657 2.2•1 
\ l'•• 4Al Hdb.160 10),848 l. 132 I. Oil 2. 1'3 
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CAL ID NUNBER: 62 ENGINE TYPE AND NDDEL I JUD SERIAL NUllBER: •-315-44 

TEST ORGANIZATION: PRATT & llHHNEY 

NODE FRACTIONAL POWER ElllSSIDN FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER • TH RATE RATE WT FACTOR NODE llASS llASS IK LB FUEL • TH-HR • fl+-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAii-iDLE 0.050 1050.0 69.488 693. 896 1.000 19.00 22.005 219.n IOO.H2 332.50 0.06618 
TAKEOFF 1.000 21000.0 28.644 12006.102 1.000 0.10 O.H4 140.07 2.)86 245.00 o. 00136 
CLIMBDUT 0.850 11850.0 15.851 9972.348 1.000 2.20 o. 581 365.65 1.590 654.50 0.00089 
APPROACH 0.400 8400.0 ]8.032 44B2.105 1.000 4.00 2.535 298.81 B.4B5 560.00 0.004'3 
TUI-IDLE 0.050 1050.0 69.488 693. 896 1.000 1.00 8.101 B0.95 100.142 122.50 0.06618 

TOTAL FOR CYCLE• ]].562 1105.22 1914.50 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 30. 31>7 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 11. 511 
LBS POLLUT ANTI IOOOK LB TH AT T.0.1 1.591 

MODE FRACTIONAL POWER ElllSSION FUEL USAGE T lllE IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RAfE RATE WT FACTOR llODE NASS llASS IK LB FUEL • TH-HR • TH-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAii-iDLE o.oso 1050.0 56. 082 693. 896 1.000 19.00 17.759 219.13 80.822 332.50 0.05341 
TAKEOFF 1.000 21000.D 12.534 12006.102 l.OOD 0.10 0.146 140,07 1.044 245.00 0.00060 
CLIM80UT O.BSO 17850.0 u.410 9912.348 1.000 2.20 0.418 365.65 1.144 654.50 0.00064 
APPROACH 0.400 8400.0 4.679 4482.105 I.ODO 4.00 o. 312 29B.Bl 1.044 56D.DD O.OD056 
TUI-IDLE 0.050 1050.0 51>. 082 69], 896 1.000 1.00 o. 54] 80.95 80. 822 122.50 0.05341 

TOTAL FOR CYCLE• 25.119 1105.22 1914.50 
L8S POLLUTANT/ IK LB FUEL/CYCLE• 22.782 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 13.152 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 6.964 

MOOE FRACTIONAL POWER ENISSION FUEL USAGE TINE IN NOX FUEL LB NOX/ ENERGY LB NOi/ 
POWER f TH RUE RATE WT FACTOR NODE NASS NASS IK LB FUEL f TH-HR f Tt+-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-I OLE 0.050 1050.0 1.306 69]. 896 1.000 19.00 o.413 219.13 1.aa2 3J2.50 0.00124 
TAKEOFF 1.000 21000.0 199.107 12006.102 1.000 0.10 2.121 1°40.07 16.5B4 245.00 0.00948 
CLIHBOUT 0.850 11850.D 126.411 9972.]48 1.000 2.20 4.635 365.65 12.617 654.50 0.00708 
APPROACH 0.400 8400.D 26.152 4492.105 1.000 4.00 1.10 298.81 5.969 560.00 D.00318 
TAI I-IDLE 0.050 1050.0 1. JD6 693. 896 I.ODO 1.00 o.152 80.95 1.882 122.50 0.00124 

TOTAL FOR CYCLE: 9.307 1105.22 1914. 50 
LBS POLLUTANT/IK LB FUEL/CYCLE: 9,421 
LBS POLLUTANT/ IK LB TH-HR/CYCLE I 4. 862 
LBS POLLUTANT/IOOOK LB TH AT T.O,: 110.615 
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OATE: 6/Z9171 

TEST ORGANIZATION: PRATI & WHITNEY 

FNGINE SUPPLIER: PRATT ANO WHITNEY 

E»GiNf OAfA •••••••••••••••••••••••••••********************************************************************************* 

CAL 10 NUM9FR: 29b ENGINE TYPE ANO MODEL: JT1D SERIAL NUMBF.R: 

RATED THRUST: 2100D. 

ENGINE TOTAL TIME: -o. HRS 

TIME SINCE HOT SECTION OVERHAUL: -o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: -o. HRS 
NZ CD•PRESSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
NZ TURBINE OVERHAUL: -o. HRS 

fUFU JP-4C FUEL H/C RATIO: z.ooo 

OPERATIONAL DATA ***************************************************** 

INLFT AIR TEMPERATURF., DEGREES F: START 14.00 FINISH 11.00 

ATMOSPHERIC PRESSURE: START JC.10 FINISH JO.Ob 

INLET AIR HUMIOllY, LBS H20/LB AIR: 0.0118 

RELATIVE HUMIDITY: b7.00 PERCENT 

SAMPLE LINE: TEMPERATUKE, DEGREES c: 150.00, FLOW RATE, lllFRSIMIN: 2.00 

SOP LE LINF TRANSPOKT TIMF, SEC: 1.00 

NUMBER OF TfSTS: q 

COM•ENTS: 

BURNER . RIM 

CLOCK TFS! POWER ENr.JNE MEASURED c~s GEN CALC COMPRESSOR ENG I NF I URBINE 
TIMF. ll!OOE THRUST ,LBS PERCFNI SPHO FUEL AIR FLOW Fl A DISCHARGE PRFSSURE INLET 

UR AATEO RPM FLOll L9/SEC TEMP RATIO TEMP 
SHP T.O. NJ N7 LB/HR OEGRFFS F EPR OECRFFS F 

I 713.00 II 1890.0Q B 2b2T.OO b902.00 157•.00 52.55 0.008150 292.20 J.05 B59.00 
1122.00 21 h40b.OO 10 4431.00 B5B2.00 3540.00 102.00 o. 009730 49].70 1.20 I lbT.00 
I TJI .oo JI 14b1J.OO b9 592 5. 00 9b27.00 7907.00 159.9 I O.OIJQJO 675.20 I.SA 1583.00 
1753.00 41 2oorq.on q5 bb35. 00 IQl52.00 11344.00 192.4b 0.01'650 111.so 1.02 IRJ0.00 
1800.00 " 2n•3J.oo qr 6b75.00 10185.00 11540. 00 194.49 0.016760 111. JO 1.94 1841.00 
1813.00 bl I BAT8.00 B9 6440.00 10011.00 10329.00 185.12 0.015140 753.00 I. 83 ITb0.00 
1810.00 11 ~ I O•bb. 00 49 5217.00 9172.00 5484.00 I 31.22 0.011 •10 591 .50 1.11 1311.00 
1845.00 Bl 2355.00 II 2875.00 12b5. 00 l 706. 00 5B. TO 0.008140 319. 10 1.0b RBR.00 
IR51.0C Of 1301.00 2210.00 b225.00 1247.00 45.27 0.001110 2'4.BO 1.04 780.00 

POWER E WHAUCiT EXHAUST cu en THC NO NO NO ALOEHYOES SMOKE PA•TICUL Al ES 
PERCENT r.A~ f.AS I WFTI l I llETI I WfT I 7 

RATED TP1P PRFS~URF. PPM.V I iiiF TI PP"'1V PPMV C WET I I liiiF TI 
T .o. OF.GR FE S F PSIA PF. FICF.NT v PP"1V PP"'lV 

8 b05 .1n 15.n 47 7 .110 1.57 }34. 00 11 .oo 10. 00 21.00 -a.co -o.oo -o. 00 
30 ht'IO. ao IT. 13 cn.oo 1.95 29.40 17.00 13. 00 25.no -a.co -o.oo -a. co 
•9 913.10 23.20 I 7.t 0 2.91 2. bO a.a 7 .oo T .90 -o.oo -o.oo -a.co 
95 I04Q.~n 28. 0 I 11. JO .". 4q 1.00 1 ;1 .on e.oo 159.00 -o.oo -o.oo -n.oo 
q7 10~8.RO 28.36 11. ;a 3. 50 I. 50 I 5b .oo 9.00 lb5.00 -o.oo -0.00 -o.oo 
BO I 002. HO 26. TO 11. 60 ·1. 2b 1.40 121. 30 e.en I 3b. IO -a.no -o.oo -a.co 

'" 77~.AO 20. 15 3b.b0 2.12 1.50 4~. 70 8.60 57.30 -c.oo -o.oo -o.oo 
11 674.00 15.10 400.60 I. 59 I dT. 10 q .10 11.10 20.40 -a.on -o.oo -o.oo 

5R'1 .10 15. ll t18f...40 L. 40 fo4q. 00 0.20 5.00 14. 20 -o.oo -0.00 -o.oo 

POWER •A~S E•I ••ss F.M.l "'1h~S [MI HASS FM I MASS E•I •ASS (Ml HASS EM I HASS f~I MASS EMI MASS EHi lllfASS E•I MASS FHI 
PERCENT en llC ~07 CC:? NU NO< co Ht N02 C02 NO NOX 

RATED LA/ It< L Rll K LBll K LR/IK l ~/ 1 K LA/IK LA/HR LA/Hi:l LB/HK LA/HR l F!/HM LR/t<R 
r .n. LB FUF L LB FUEL LB FUFL LA FUEL LR FUEL LA fUH 

A '17 .6Q 23.14 1.qq 298~.67 2.10 4. 17 R8. 71 15. ')8 1.04 45b 1.q5 J. 34 b. )8 

30 Q. 137 I. 71 2. I 7 1117.54 2.01 4.1 fl 14. q4 6. 07 1. 69 11036.0• 7. 10 14.Jq 
69 I .lh O. JO O.AA 311i:;. 64 o.o o. 88 Q.21 o. en h.qq 247Q3.46 c. 0 h.QQ 

05 0. 05 O.Ob 0.1; 31 36. 56 14. I 9 14.94 T.H a. 11 A.53 35581.11 160.94 I hQ. 46 
01 n. "ib 0.05 lJ. A4 'I Jh."> H 14.bl 15. 4b 1. 57 o. 57 Q.7J 361Q6.)} lhB.66 I 7A. 3q 
89 o. 71 1"1.01) n. sq )116.4Q 12.80 13. b9 7. 34 0.51 Q.14 32lq6.84 112.25 141. 39 
49 ]. 15 a.or I. 21 31.12.hO b. RT 8.09 11. 25 0.40 6.66 17179.17 37.10 44.31> 
II '•P. 51 13.02 l.Z~ 3075. 7q I .RI 4.0b 87 .11 22.21 1. H4 5lb2.00 l.OQ b. qz 

AQ. lP, 48.4b J.07 28b4.3b J. 97 1. 04 111. 4b h0.4l I. 31 3571.Bb 2.4~ 3. 79 

POllER co en THC NO NO NO 
P£RCFNT 7 x 

RA rm l~/P<.#fH-HR I ~/ll(#fH-HR. LB/lttfiTH-llR L 811 K ~Tit-HR LR/lK~Tt1-HR lB/IKllTH-HA. 
T.n. 

• 4b. fl 71 2<dl.7'7 I 8. 7 l 7 I. 1•8 I .607 J.375 
10 5 .454 1772.713 n. q4 7 I. I OB 1. 201 2. jQQ 

bO O.b2B lb9Q.7]4 0.055 o.n 0.476 l).4 7b 
05 o. Jb5 t 77Z.05b 0.015 B.015 0.475 "· ~40 
q7 o. 310 17 71. 4'ib 0.028 a. 254 'l.476 a. no 
89 O. J AQ 1716.117 O. OZT 7.006 0.484 1. 4qo 
4q I .1>4H l ""4 l. 4}. 7 0.019 l .002 O.b3b 4 .7.38 
II v;. l 4A 21q1.01 I q.417 I. 311 l .62Q 2.940 

85. Ha 2741.260 46.378 1.881 1.023 2.907 
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CAL ID NUMSO.: 291> ENGINE TVPE AND MODEL I JllD SERIAL NUMBER I x-Jl5-H8 

JEST ORGANIUJIDN: PRAJJ g WHITNEY 

MODE FRACTIONAL POWER ElllSS ION FUEL USAGE TIME IN co FUEL LS CO I ENERGY LB CD I 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

JAX I-IDLE 0.050 1050.0 lll.292 991>.449 1.000 19.00 35. 871> 315.54 113.1>91> n2.5o 0.10190 
TAKEOFF 1.000 21000.0 14.1>20 11832.008 1.000 0.10 0.111 138. 04 1.236 245.00 0.00010 
CLIMBOUJ 0.850 17850.0 9.295 9850.836 1.000 2.20 0.341 361. 20 0.944 1>54.50 0.00052 
APPROACH 0.400 8400.0 28.414 4549. 111 1.000 4.00 1.894 303. ll 6.245 560.00 o.oone 
TAXI-IDLE 0.050 1050.0 llJ. 292 996.449 l.000 1.00 IJ.217 Ill>. 25 IU.696 122.50 0.10190 

TOTAL FOR CYCLE: ".499 1234. 35 1914.50 
LBS POLLUUNJ/U LB FUEL/CYCLE• 41. 122 
LBS POLLUJANJ/IK LB TH-HR/CYCLE• 26. 899 
LBS POLLUTANJ/IOOOK LB TH AT T.0.1 o. 812 

MODE FRACTIONAL POWER ENISS ION FUEL USAGE TINE IN . Ht FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RUE RATE wr FACTOR NODE NASS MASS IK LB FUEL t JH-ffR t Jl+-HR 

LBIHR LB/HR NIN. LBS. LBS. 

TAXI-IDLE 0.050 1050. D 105. 495 996.449 1.000 19.00 33.407 315. 54 105.871 332.50 0.10047 
fAKEOFF 1.000 21000.0 3. 504 11832.008 1.000 O. TO 0.041 138.04 0.296 245.00 0.00011 
CLlllBOUJ 0.850 17850.0 l.1B3 9850.831> 1.000 2.20 0.065 361.20 0.181 654.50 0.00010 
APPROACH 0.400 8400.0 5.142 4549. 71 I 1.000 4.00 0.343 303.31 1. uo 560.00 0.00061 
J Aii-iDLE 0.050 1050.0 105.495 996.449 a.ooo 1.00 IZ.308 116.25 105.871 122.50 0.10041 

TOTAL FOR CYCLEI 46.ll>J 1234.3' 1914.50 
LBS POLLUTANT/ IK LB FUEL IC YCL E 1 31.199 
LBS POLLUTANTllK LB TH-HR/CYCLE: 24.112 
LBS POLLUTANJ/IOOOK LB TH AT T.0.1 1.941 

MODE FRACTIONAL POWER ENI SS ION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HR t TH-HR 

LS/HR LB/HR MIN. LSS. us. 

TAXI-IDLE 0.050 1050.0 2.511 CICl6.449 1.000 19.00 0.191 115. 54 2.526 JJ2.50 0.00240 
TAKEnFF 1.000 21000.0 191.981 11832.008 1.000 0.10 z.Zl>J 1)8.04 II>. 395 245.00 0.00924 
CL lllBDUJ 0.850 11850.0 IZZ. 215 9850.831> 1.000 z.zo •• 481 11>1.zo IZ.407 1>54. 50 0.001>85 
APPROACH 0.400 B400.D 27.197 4549. 111 1.000 4.00 I.BU 101.ll 5.978 560.DO D.00124 
fAll-IDLE 0.050 1050.D 2.517 991>.449 1.000 1.00 0.294 116.25 z.526 IZZ.50 0.00240 

TOTAL FOR CYCLE: 9,648 1214.15 1914.50 
LBS POLLUTANT/ IK LB FUEL/CYCLE• T .Bl6 
LBS POLLUTANT/ IK LB TH-HR/CYCLE I 5.040 
LBS POLLUJANJ/IOODK LB TH AT J .o,: IOT. 761 
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DUE: 1>129171 

TEST DRGANILATION: PRATT t WHITNEY 

ENGINF SUPPLIFR: PRATT ANO WHITNEY 

FNGINF OATA •••••••••••••••••••••••••••••••••••••*********************************************************************** 

ENGINE TYPE AND HODELi JTlD SER Ill NUMBER: X-315-44C 

RATED THRUST: 21000. 

ENGINE TOTAL TIHF: -o. HRS 

TIME SINCE HOT SFCTION OVERHAUL: -o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: -o. HRS 
N2 COMPRESSOR OVERHAUL: -o. HRS 
CO~OUSTOR CAN REPLACEHEllT 1 -n. HRS 
FIRST STAGE NOZZLE GUIDF. VANF OVERHAUL: -o. HRS 
NI TURBINE OVF.RHAUL: -o. HRS 
N2 TURBINE OVERHAUL: -o. HRS 

FUEL: JP-5 FUEL Hit RATIO: 1.970 

OPERATIONAL DATA ••••••••••••••*************************************** 

INLET AIR ffMPFRATURF, OEGRF.ES F: START 11.00 FINISH 1>8.00 

ATMOSPHERIC PRESSURE: START 3C.OB FINISH 30.0Q 

INLFT AIR HUMIDITY, LBS H20/LR AIR: 0.0130 

RFLATIVE HUMIDITY: 11. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREF.S t: 150.00, FLOW RATE, LITERS/HIN: 2.on 

SAMPLE LINE IRANSPORT TIMf, SEC: 1.00 

NUMREP OF TESTS: 10 

CO•MENTS: 

BURNER . RIM 

CLOCK TEST POWF.R ENGINE HEASUREO GAS GEN CALC COMPRESSOR ENt:INE TURBINE 
Tl ME •UOE THRUSloLBS PERCFNT SPEED FUFL A IR FLOW FIA 01 SCHARGE PRESSURE INLET 

OR RATFO ~p~ FLOW LB/SEC TEMP RATIO TEMP 
SHP T.O. NI N2 LB/HR OF.CREES F [PR DEGREES F 

2oss.no II 0 A57.00 IBIS.00 S445.00 113h.OO Jb.06 0.008830 I 9S.OO 1.02 797.00 
211 o.no u I I Qll. 00 q 2617.00 68BO.OO 1604. 00 S0.95 o.noBB20 2B5.00 1.05 BQB.00 
217.2.00 l/ 2 64P7. 00 30 4413.00 8SS7.00 3657.00 102.49 0.010010 486.00 1.20 1118 .no 
2124.00 4/ 3 14613.00 6Q 5qo1.oo qseo.oo 8C34 .OO l61.6S 0.014000 bb6.00 1. SB IHQ.00 
2140.00 51 4 I 9723.00 q3 660Q.OO 10108.00 11472.00 192. 75 0.016810 161'.00 1.n 1830.00 
214Q.OO hi s 20114.00 % 6bQ7.00 1011q.oo 11946.00 IQb.18 0.017190 7H.OO 1.96 18b4.00 
2204.QO 11 b 18135.00 8Q M55. 00 10000.00 I06b5.00 187 .7.Q 0.011>010 139.00 1.84 1768.00 
llll .00 8/ I 0480.00 49 S2 70. 00 QIB.00 5b25.00 133.90 o.011Boo 584.00 1.31 1380.00 
222~.oo Q/ n11.oo II 28 70. 00 7240.00 17b9.00 SQ.SO 0.008330 312.00 I .Oh 893.00 
2ll4. 00 10/ 9 IJ07.00 b 2200. 00 bl82.00 1314.00 45.40 0.008110 23b.OO 1.04 79b.OO 

POWER E <HAUS T f<HAUST en co THC NO NO NO ALOEHYOES SMOKE PART tCUlATCS 
PERCENT Gli.S GAS I WF T 1 l IWETI I WET I 2 • 

OATEO nHP rRESSU•E PP"'!V I WE I I PPJllllV PP"V I •ET I IWET I 
r .o. OF.GR(ES < PS I A PE RC ENT V PPMV PPHV 

4 58 3. 00 15.10 980.bO 1. 39 lb74.00 7. AO 1.40 9.20 -o.oo -o.on -o.no 
9 -;qt.. co 15. 43 620. 90 I .b2 510. 10 4.Bo 5. 90 10. 70 -o.oo -o.oo -o.oo 

10 b 1tl. 00 11.10 llb.bO 2.n2 J l. 50 21.00 9.90 lt).Qi') -o.oo -o.oo -c.oo 
bQ 8A2. 00 ll.15 11.00 2 .9J A.co 72. 50 5. 9n 7B .40 -o.oo -o.oo -o.oo 
93 1018.00 77.QO ll.JO 3 .hl 5.40 130.)0 5.30 14 l .bO -o.oo -o.oo -o.oo 
9b 1058.0tl 2A. bO 11.bO 3. 71 3.50 l 50.00 b. 10 15b.10 -o.oo -o.oo -c.oo 
9q 1 ooo. on 26.90 ll.40 3. 16 J.10 1l8. 7C b.40 125.t 0 -o.oo -o.oo -o.on 
4q 1b7. ')0 lO.lO 51.AO 2. J7 5.10 41.90 7. 90 •9.80 -o.oo -o.oo -o. on 
II 5%. 00 l~. 70 4AJ.10 [ .69 ll 3. 10 10.5c "·qo 15.40 -o.oo -o.oo -o.oo 

' 575. 00 1 •.JO 8bl .• 10 I. 51 1159.80 7.20 7. 10 Q.QO -o.oo -o.oo -a.no 

PO.,,FP MASS fMI MASS Eflill "!ASS EM I MAS~ EM I •ASS EMI HA5S EM I MASS F.M I MASS F•l "IA~S F.'4 I MASS EMI MASS EHi MASS EMI 
PERCENT co Ht N02 (02 NO NO• ca Ht N02 COl NO NOX 

D ATEO LE'/ ii': l Al lK L8/ IK LBllK LR/IK Lei IK LP./HR LB/rW. LB/HP LB/HR LR/t-1~ LB/MR 
r.o. LA F UF L LR FUH LB FUH LR FUFL LB FUEL LB FUFL 

4 11e.55 115.90 0.2A 2h4C.29 1.55 1.81 134 .b1 Ill .b7 o. 32 299q.11 1. 76 l. OB 
9 11. 45 '7.59 1.17 2929.14 0.91 2.02 114.bl b0.2Q I. 79 4bQ8.34 I .4b 3. 24 

lO 12.45 I. 71 1.60 3l2C.10 3. )Q 4.qq 45.51 b. 4'l 5.85 11410.22 12. •O 18.25 
bQ 1. 57 0.31 O.b• 3141.20 8.11 e. 1q 12. bl 2. 51 s. 31 2523b.41 bS.28 TO.SQ 
q3 o. ~- o. 17 0.4A 3142.9Q 12.34 12.82 7. 7R l.% 5.50 Jb056.)9 1•1. 53 147.0«t 
Qb 0 .bl 0.11 o. i;q 3143.24 11.n 13. AB 7. 47 1.29 7. 09 37549. I q 158. 7l 105.80 
~q o. 80 0.11 O.b:I 3142.qR 11. 61 12. 23 R. 51 I. l.i b. b1 H5l0.8q 123. 7q 130.47 
4q •• lb o.lS I. n9 313b.90 5.AO b. AQ 74.55 l.JA '. 15 17645.58 l2. b I 38. 1b 
II 54. o'tb 20. 29 o. 91 3007.Qrl 1.95 2.Ab ()(,. bQ JS.Qn I .bl 5ll2.26 3. 45 5.06 

b IOI. 28 7 7 .bl 3.52 2717.45 I. 38 1.qo 133 .OA I 01. qq O.b8 3642. 99 I. Rl 2.50 

POWF.R co co THC: NU NU NO 
PERCENT 2 l • 

RA TEO l R / 11( M Tlt-Hn LR/l-<;~TH-HM 113/ IKi!i'lH-l·n.i l R/ lKITH-HR lq/lK#Tt~-tlR LA/ l KHH-HR 
r.o. 

4 157.140 l4QtiJ.R44 153.631 2.053 O.JbQ 2.422 
9 'iQ. Q7] 2458.575 31. 549 0.1b2 o.q10 I. 69R 

30 1.0lb l 71iR.'Jltt 1.000 1. 912 0.901 2.81'J 
b9 o. 803 I 726.Q83 0.112 4.46 7 o. 364 4. 811 
91 0.1Q4 I B>. .A.140 o. 099 7.176 0.279 7.455 
9• 0. )bq 1848.4-)Q O.Ob4 7 .811 o. ~lt'J 8.\62 
89 o. 454 1789.lbO O.ObO 6.608 0.356 6.%4 
49 2. 142 lb8l. 7JQ o. l 12 J .112 0.587 1.b99 
ll 40. 7 7q 2240.5lb 15.140 1.•55 O.b19 2.134 

h l 01. R2 I 27R7.295 7A.Ol6 I. 389 0.521 1.910 
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CAL ID NUMBER• 297 ENGINE TYPE AND MODEL. J no SERIAL NUMBER• 1-Jl!l-UC 

TEST ORGAN I UT ION: PRATT ' WHITNEY 

MODE FRACTIONAL POW EA EMISSION FUEL USAGE JIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH AATE RATE llT FACTOR NOOE MASS MASS lit LB FUEL t TH-+IA t Tit-HR 

L8/HR LB/HR NIN. LBS. LBS. 

TAKI-IDLE 0.050 1050.0 137.830 1184. 024 1.000 1'1.00 43.646 314.'14 111 .. 409 3J2.50 o. u121 
TAKEOFF 1.000 21000.0 20.'IZB IZ531.859 1.000 0.10 0.20 146.ZD 1.610 245.0D 0.00100 
CllMBDUT 0.850 17850.0 IZ. 097 10131.215 1.000 2.20 0.444 311.48 1.194 654.50 o.ooou 
APPROACH 0.400 8400.0 37 .174 4782.535 1.000 4.00 2.518 318.84 7.198 560.DD 0.0000 
TUI-IDLE 0.050 1050.0 137.830 1184.024 1.000 1.00 16.080 U8.14 116.408 122.50 O. IJl27 

TOTAL FOR CYCLE: 62.932 IJ49.59 1914.50 
LBS POLLUTANT/II( LB FUEL/CYCLE• 46.630 
LBS POLLUTANT/II( LB TH-HR/CYCLE• 32.811 
LBS POLLUTANT llDOOK LB TH AT T.0.1 1.163 

MODE FUCT IONAL POWER EMISSION FUEL USAGE TIME IN . Ht FUEL l8 Ht I ENERGY L8 Ht I 
POWER I TH RATE RATE WT FACTOR NOOE MASS MASS lit LB FUEL t Tit-HR t Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.050 1050. 0 123-160 1184.024 1.000 19.0D 39.001 314.94 104.018 332.50 0.11 no 
TAK EOFF 1.000 21000.0 J. DOB 12531.859 1.000 0.10 0.035 146.20 o.z.o 245.00 0.00014 
CLIMB OUT O.B50 17850.D 2.431 IOUl.215 1.000 2.20 o.OB9 311.4B o. 240 6'4.50 0.00014 
APPROACH 0.400 8400.0 4.155 4782. 53' 1.000 4.oo 0.211 318.84 o.&69 560.00 0.00049 
TUI-IDLE 0.050 1050. 0 1230160 1184.024 1.000 1.00 14.369 138.14 104.018 U2.50 0.11 no 

TOTAL FOR CYCLE: 53.771 IJ49.59 1914.50 
LBS POLLUTANT/IK LB FUEL/CYCLES J9.8U 
LBS POLLUTANT/II( LB TH-HR/CYCLEI 28.086 
LBS POLLUTANT II OODK LB TH AT T .o.: 1.611 

MOOE FRACTIONAL POWER ElllSS ION FUEL USAGE TIME IN NOi FUEL Lii NOK/ ENERGY LB NOi/ 
POWER I TM RATE RATE WT FACTOR MODE MASS MASS lK L8 FUEL t TH-HA I Tit-HA 

LB/HA LB/HA lllN. LBS. LBS. 

TUI-IDLE 0.050 1050.0 2.355 1184.024 1.000 1'1.00 0. 746 374.'14 l.9B9 332.50 o.002a. 
TUEOFF 1.000 21000.0 18'1. 466 12531.859 1.000 0.10 z. 210 146.20 15, 119 zo.oo o. 00902 
CLIMBOUT 0.850 11850.0 114.911 IOIJl.215 1.000 2.20 4.21J 111.48 II ol4Z 654.50 0.00644 
APPROACH 0.400 8400.0 26. 290 4782.535 1.000 4.00 1.153 Jl8.84 5.497 .560.00 O.OOJU 
TAXI-IDLE 0.050 1050.0 2. 355 1184.024 1.000 1.00 0.215 1J8.1•. 1.989 122.50 0.00224 

TOTAL FDR CYCLE• 9.197 IJ0.59 1914.50 
LBS POLLUTANT /1 K LB FUEL/CYCLE• 6.815 
LBS PDLLUTANT/IK LB TH-HA/CYCLE I 4.804 
LBS POLLUTANT /1 OOOK LB TH AT T .0.1 105.259 
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DATE: 6130171 

TFST ORGANIZATION! PRATT & WHITNEY 

ENGINF OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUHRfR: lQB ENGINE TYPE AND HODEL• JT3D SER UL NUNBERI X-315-HD 

RATED THRUST I 21000. 

ENGINE TOTAL TIME: -o. HRS 

TIHF SINCE HOT SECTION OVERHAUL: -o. HRS 

TINF SINCE: 

NI COMPRESSOR OVERHAUL: -o. HRS 
N2'COMPRESSOR OVERHAUL: -o. HRS 
COHBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGF NOZZLE GUICE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
N2 TURBINE OVERHAUL: -o. HRS 

FUEL: JP-5 FUEL H/C RATIO: 1.970 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DFGREES F: START 81.00 FINISH 87.00 

ATMOSPHERIC PRESSURE: STOT FINISH 29.AB 

INLET AIR HllHIDITYo LBS H20fLR AIR: 0.0170 

RFLAT I VE llU• I 0 ITY: 73. DO PFRC ENT 

SA~PLE LINE: TEHPERATURF, CEGREES (: 150.00, HOW RATE, LITERS/HIN: 2.00 

SA HPL E LINE TRANSPORT TI MF, SEC: 1.00 

NUHBFR OF TESTS: 

COHHENTS: 

BURNER . 8/M 

CLOCK TFS T POWER ENGINE HFASURF.O GAS GEN CALC COMPRESSOR ENGINE TURBINE 
T !Ht "ooe HIAUST olSS PERCF.Nl SPHO fUEl A IR HOW f/A 01 SC HAR GE PRESSURE INLET 

OR RA TEO •P• fl OW LB/SEC TFHP RATIO TfHP 
SHP T.o. NI N2 LB/HR DEGREES F EPR OEGAffS 

1010.00 11 0 QIBA.00 43 5124.00 qce5.oo 5083.00 171.91 D.Dll 530 5TB.50 1.12 1359.00 
1212.00 21 I I 86D6.DO BB 6570.DD IDl45.DD 1105Q.OO I 84. 11 D.Ol6QIO 771. TO I. 85 IRH.DD 
1321.00 l/ 2 164 ll. 00 TS 6289.0D 9Q55.00 9444. 00 111.11 0.015510 HT .00 1.12 I T33.0D 
1533.DD 4/ 3 1148. OD IBD6.DO 54'0.DD I ID5.0D H.21 D. DDAAOD 211. TO I .OZ 816.00 

POWEP EXHAUST E•HAUST co en THC NO NO NO Al OE HYDE S SMOKE PART ICllLAHS 
PERCENT G~S GAS I WFT I l CWETI I WETI 2 x 

RAfEO TEHP PRESSURf PPMV 1•F11 PP"'V PPMV 1we11 IWHI 
T .o. DEGRFES F PS I A PERCFNT v PPHV PP~V 

43 rh9. !JO 19.40 01.so '-. 2T 5.40 JT.40 •• oo 41.40 -o.oo -o.oo -o.oo 
BA 1051.JO 21.0T 12.50 1.55 1.10 114.TO •.OD 140.TO -o.oo -o.oo -o.oo 
1• q~Q. AO 24,Q8 14 .I 0 l.40 4.bO o.o J.50 ] • 50 -o.oo -o.oo -o.oo 

A 6?6.10 15.06 4bh.b0 1. 5T 1650.00 •.10 l.10 11.40 -o.oo -o.oo -o.oo 

POWER '4SS E'1 MASS E• I M~SS [Ml HASS E~I HASS FHI MASS E•I MASS (HI HASS fMI MASS CHI HASS EHi -.ss EMI MASS [~I 

PF R.CENT CD H[ NOZ tnz "o NIJX co HC N02 C02 NO NO• 
RAIEO LB/IK l A/ I K L~/ IK lR/IK LB/I K LPllK L8/HA LR/HR LD/HR LB/HR LB/HP LB/HR 
T .n. LR FUEL lP FUEL LB FUEL L~ FUEL LB FllFL l B FUEL 

43 5.5R 0.21 0.87 31)5,01 5.40 6.n 20.H I.le 4. ltO 15"35.25 Z7.45 11. 85 
88 o. rn o. 04 o. Sb 314). 32 12 .4, 13.02 T. 7• o. )Q 6.14 34761.QB IH.RQ 144. CJ 
TB O. BJ 0.15 o. }4 1142.8D o.o 0.34 T. 83 l .4b l. IQ ZQb•0.56 o.D l. IQ 

B 52 .41 106.15 o. 3q ZHO. Q6 1.n 2.10 'j 1.q7 11T.10 0.41 ]061.QI l.QO Z.JZ 

POWER co co THC NO NO NO 
PF~CF.NT 2 2 ~ 

RATF.O LR/\KnH-"Ht LR/ ll(llTH-HI{ LB/I KOTH-HA Lq/ IK#TH-HR LR/lK.ITH-HR: LR/I KITH-HR 
I .a. 

41 J.og• t ri1t.354 0.150 2.qeT o. 4 7q l.466 
BA 0.4 lQ IA68.12Z 0.021 T. 411 0.330 T. T41 
T8 I) .4 77 lAOA.157 o.o•• o.o 0.105 O. IQ5 

B 33. Ill 1151.66) /, 7. 103 I .085 0.145 1.no 
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CAL ID NUMBER• Z98 ENGINE TYPE AND MODEL: JTJD SERIAL NUMBER• X-315-44D 

TEST ORGAN! ZATIDN: PRATT & WHITNEY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE IUSS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE O.D5D I 050. 0 46.640 690.219 1.000 19.DD 14.169 218.57 67.513 332.50 0.04442 
TAKEOFF 1. 000 21000.0 4.155 12101.266 1.000 0.10 o.04B l0.1B D. 327 245.0D 0.00020 
CLIHBOUT o.eso 11850.0 . 11. 552 10464.590 1.000 2.20 D.424 3B3.70 1.104 654. 50 o. 00065 
APPROACH 0.400 B400.0 35.B14 41l1. 398 1.000 4.00 2.3B8 315.16 7.516 560.00 D.00426 
TAXI-IDLE 0.050 1050.0 46.640 690.219 1.000 1.00 5.441 B0.53 67.573 122.50 0.04442 

TOTAL FDA CYCLE> 23.070 1146.14 1914.50 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 20.129 
LBS PDLLUTANT/IK LB TH-HA/CYCLE: 12.oso 
LBS POLL UT ANT/ IOOOK LB TH AT T .a.: O.Z31 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HA I TH-HA 

LB/HA LB/HR MIN. us. LBS. 

TAXI-IDLE 0.050 1050.0 108.854 690.ll 9 1.000 19.00 34.470 218. 57 157.709 332.50 0.10167 
TAKEOFF 1.000 210DO.O Z.794 l27Dl.Z66 l.000 o. 70 o.ou 148.18 0.220 245.00 0.00013 
CLIMBOUT o. 850 11850.0 2. 302 10464.590 1.000 2. 20 0.084 383. 70 0.220 654.50 o.ooou 
APPROACH 0.400 B400.0 9.807 47l7.398 l.000 4.00 0.654 315.16 2.074 560.00 0.00111 
TAXl-IDlE o.oso 1050.0 l08.B54 690.219 1.000 1.00 12.100 B0.53 157.709 122.50 0.10367 

IOTAL FDA CYCLE: 47.941 l 146.14 1914.50 
LBS PDLLUIANT/IK LB FUEL/CYCLE I u.e2e 
LBS POLLUTANT/IX LB TH-HA/CYCLE I ZS.041 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 l. 552 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 1050.0 1.112 690.219 l .000 19.00 o. '52 218.57 1.611 332. 50 0.00106 
TAK EOFF 1.000 21000.0 201.021 12701.266 1.000 0.10 2.3H 148.18 15.827 245.00 0.00957 
CLIM BOUT 0.850 11850.0 128.955 10464.590 l.000 2.20 4.72B 383. 70 12 .323 654.50 0.00122 
APPROACH 0.400 8400.0 27. SIB 4727.19B l.000 4.00 1. 835 315.16 5.821 560.00 0.00128 
TU I-IDLE 0.050 1050.0 I. 112 690.219 1.000 1.00 o.uo 80.53 1.611 122.50 0.00106 

TOTAL FDA CYCLE• 9.390 1146. 14 1914.50 
LBS POLLUTANT/IK LB FUEL/CYCLE: 8.193 
LBS POLL UT ANTI IK LB TH-HA/CYCLE I 4.905 
LBS PDLLUTANT/IOOOK LB TH AT T.O.• 111.678 
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one: 7/2llll 

TEST ORGANIUTION1 U.S. BUREAU OF MINES 

ENGINE SUPPLIEAI AMERICAN AIRLINES 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••***'''''''''''''''''''*''''''''''''•**''' 
CAL ID NUMB EA I 292 ENGINE TYPE AND MODEL: JTlD-1 

AA TED THRUST I 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION DVEAHAUL: 

TIMF SINCE: 

NI COMPRESSOR OVERHAUL• 
N2 COMPAESSOA OVERHAUL: 
COMBUSTOA CAN REPLACEMENT: 
FIAST STACE NOllLE GUIDE VANE OVERHAUL• 
NI TURBINE OVEAHAULI 
NZ TURBINE OYEAHAULI 

FUEL: JET - FUEL H/C RATIO: 

17000. 

Zl605. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1.920 

SEA IAL NUMB EA I 64Z590 

HAS 

HAS 

HAS 
HAS 
HAS 
HAS 
HAS 
HAS 

OPERATIONAL DATA ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

INLET AIA TEMPERATURE, DEGREES F: START 85.00 FINISH 85.00 

ATMOSPHERIC PRESSURE: START Z9.)2 FINISH Z9.3Z 

INLET AIA HUMIDITY, LOS HZD/LB AIR: D.DD8D 

RELATIVE HUMIDITY: Zl. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DECREES C: 134.00, FLOW RATE, LITERS/MINI 16.00 

SAMPLE LINE TRANSPORT TIME, sec: 0.99 

NUMBER OF TESTS: 

H/C IS CAL-ESTIMATfD 
USED SPEY PROBE LOCATED O~E PIPE 0/A 
DOWNSTREAM DllE TO LOCATIO~ OF A.A.SUPPORT STAND. 
SAMPLE LINF TEMP. AVEAACEO 

CLOCK TEST POWER ENC I NE MEASURED 
TIME MOOE THRUST ,LBS PEACE NT SPEED FUEL 

OR RATED AP~ FLOW 
SHP T.o. NI NZ LB/HA 

110.00 5/ 0 B400. 00 •9 5ZIB.00 8947.00 4500.00 
115.00 4/ 5 •no.oo 5 1950.00 5592.00 900.00 
145.00 I/ 4 B750.00 51 5210. 00 B9RO.OO 4<>90.DD 
150.00 21 I 11610.00 68 5B76.00 9410.00 6190.00 
zoo. 00 ]/ 2 14360.00 B4 6370.00 9750.00 Bl10.00 

POWER EXHAUST FXHAUST ca ca THC NO 
PE AC ENT GAS GAS C WETI z IWETI IWETI 

AATEO TEMP PRESSURE PPMV IWETI PPMV PPMV 
T .0. DEGREES F PSI• PERCENT v 

49 740.00 18. "" 55.00 2.ll 5.BO 36.70 
5 HO.OD 14.92 700. 00 1.39 1469.00 o.o 

51 750. 00 IR.6R so.so 2.16 b.30 31.10 
6B 825.00 20.d• 29.,0 2.52 4.10 60.60 
84 900. 00 n.2s 20.00 z.eo 1.00 Bb,80 

CAS GEN CALC 
A IA FLOW F/A 

LB/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NO NO 
2 • 

I WETI I WET I 
PPMV PPMV 

22.00 58.70 
10.00 10.00 
?J.00 60.70 
14.00 74.60 
zo.oo 106.BO 

COMPRESSOR ENGINE TURBINE 
01 SC HAAGE PRES SURF INLET 

TEMP RATIO TEMP 
DEGREES F EPA DEGREES 

-o.oo 1. 1Z -o.oo 
-o.oo 1.04 -o.oo 
-o.oo I. 34 -o.oo 
-o.oo 1.50 -o.oo 
-o.oo 1.10 -o.oo 

ALDf.HYDES SMOKE PARTICULATES 

0.92 -o.oo -o.oo 
1B.40 -o.oo -o.oo 
0.65 -o.oo -c.co 
0.12 -o.ao -o.oo 
O.ll -o.oo -c.oo 

POWfA M•SS EHi HASS EHi M•SS fHI •ASS F.H I MASS tMI MASS tHI MASS EMI HASS EMI HASS EHi ~ASS EM I MASS EMI HASS EHi 
Pf ACENf co Ht ~02 C02 NO NOX co Hr. Nn2 COZ NO NOX 

A A TEO LA/ IK LB/IK LB/IK LA/IK LR/ IK LR/IK LB/HR LB/HR LA/HA LA/HR LB/MR LB/hR 
T .o. LS FUEL LB FUEL LR FUH LB FUEL LB FUFL LB FUEL 

49 4.13 0.29 ]. II 3141.bB 5.IB R .zq 21.zB 1.29 13.QB 14164.54 2l.J2 31.JO 
5 Bl.50 105. lb 2.05 2729.91 o.o 2.05 18.15 94.65 l.B5 2456.9Z c.o 1. BS 

51 4.29 0.11 1.21 3148. JI 5. 26 e.41 zo.11 1.44 15.04 14165.59 24.b6 ]9,70 
bB 2. 12 0.20 I. Bl ]151.70 7.92 9.15 14. B5 1. 25 11.10 ZOl39.36 50. 6] 62. ll 
B4 1.43 o.1z 2. )5 .1151.10 10. 22 12.51 11.11 1.01 19. Z4 25762.44 Al. 4q lOZ.13 

POWER co co THC ND NO NO 
PE•CENT 2 z x 
RAlfO LB/IK#TH-HR LB/ IK• TH-HR LB/ I KITH-HR LB/ IKHH-HR LR/ IK ITH-HR LB/ IKITH-HR 
r.o. 

4q 2.5]] lbB6.254 0.153 2.111 l.6M 4.441 
5 R4.b74 2•41.845 101.110 o.o 1.987 1,987 

51 Z.298 lb81,49b 0.164 2.BIB 1.119 4.511 

•• l .2 7q 1734.657 0.100 •• 361 1.007 5.36B 
B4 O.Blb 1794.042 0.010 5.Bl4 1.340 7.154 
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CAL ID NUMBER: zqz ENGINE TYPE AND HOOELl JT3D-I SERIAL NUMBER: 642590 

TFSf ORGAN I LAY I ON• u.s. BUREAU OF HINES 

~ODE FRAC JIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RAYE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

lAIKR LB/HR l'llN. LBS. LBS. 

UXl-IOLE 0.050 850.0 10. 546 846.197 1.000 19.0D 22. 340 268.0l 81.149 269.IT 0.08100 
f AK EOFF 1.000 17000.D 4.088 9979.613 1.000 0.10 0.04B 116.41 0.410 198.ll D.00024 
CllNBOUf 0.850 14450.0 a.no 82B2.0l2 l.000 2.20 0. 327 101.67 l .077 529. 81 0.00062 
APPROACH 0.400 6800.0 14.147 179T.l9Z 1.000 4.00 2.276 253.15 8.993 451.31 0.00502 
TAXl-IOLF D.050 850.0 70.546 846. 197 l.000 1.00 8.210 98.75 81.349 99.17 0.08300 

TOTAL FOR CYCLE: n.221 1040.02 l 549. Bl 
LBS POLLUTANJI IK LB FUEL/CYCLE• 11. 943 
L8S POLLUTANT/lK LB TH-HR/CYCLE: Zl.415 
Lqs POLLUTANT/lOOOK LB TH AT T.o.: 0.281 

MOOE FOCTIONAL POWER FNISSION FUEL USAGF. TIME IN HC FUFL LB HC I ENERGY L8 Ht I 
POWER • TH RATE RATE wr FACTOR HOOE HASS HASS IK LB FUEL • TH-HR • Tl+-HA 

LB/HR LB/HR HIN. LBS. LBS. 

TUl-IOlF 0.050 850.0 81 .958 846.]97 l.000 19.00 27 .853 268.03 101.921 269.17 O.IOH8 
IAKfOFF l.000 11000.0 1.109 '1'11'1.611 1.000 0.10 a.on 116.43 0.111 198.Jl 0.00007 
Cll "BOUT 0.850 14450.0 l. 546 8282.012 l.000 2. 20 0.051 101.67 0.187 52'1. Bl 0.00011 
APPROACH 0.400 6800.0 U.Hl lT'IT.192 l.000 4.DO 0.958 253.15 l. 785 453.)] o. 00211 
T Al 1- IDLE D.050 850.0 87.'158 846. l'IT l.OOD 1.00 10.262 98.75 101.n1 '1'1.11 0.10148 

TOTAL FOR CYCLE: 39.141 1040.02 1549. Bl 
LBS POLLUTANT 11 K LB FUEL/CYCLE: ]7.617 
LBS POLLUTANTllK LB TH-HR IC YCLE: 25.256 
LBS POLLUTANT/lOOOK LB TH AT T.o.: o.760 

MODE FR AC JI ONAL POWF.A ENI SS ION FUEL USAGE TIME IN NOi FUF.l LB NOii ENERGY LB NOii 
POWER I TH RATE RATE WT FACTOR HOOE MASS "ASS IK LB FUEL I TH-HR I TH-HA 

LB/HA LB/HR HIN. LBS. LBS. 

TUI-IDLE 0.050 a~o.o I. 706 846.197 1.000 111.00 o. 540 268.0l 2.016 26'1. ll 0.00201 
TAKEOFF 1.000 17000.0 141.012 '1'17'1.613 l.OOD 0.10 l .645 116.43 14.130 1'18.13 0.00829 
CLIHSOUT 0.850 14450.0 100. 401 8282.012 1.000 1.lO l.682 303.67 12 .124 52'1.81 0.00645 
APPROACH 0.400 6800.0 21.111 3797.192 1.000 4.00 l.84B 251.15 T.Z'l'I 45].]J 0.00408 
fArl-IDL~ o.o~ B~o.o I. TOb B4b. l97 1.000 1.00 0.19'1 QS.15 2.016 '19.17 0.00201 

TOTAL FOR tYCLEl 7.914 1040. 02 1~4'1.81 

LBS PDLLUTANT/IK LB FUEL/CYCLE: 1.60'1 
LSS PDLLUTANT/IK LB TH-HR/CYCLE I 5.101> 
LBS POLL UTAN fl I ODOK LB TH AT T.o.: '16.Tll 
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OATE: 7/1'1111 

TEST ORGANIZATION: w R I TWA 

F.NGINE SUPPLIER: T W A 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NU~RERI I lb ENGINE TYPE AND "ODELi JTJO -38 SERIAL NU"BEA: 

RATED THRUST: 

ENGINE TOTAL TIME: 

Tl"E SINCF HOT SECTION OVERHAUL: 

Tl"F SINCF: 

NI COMPRESSOR OVERHAUL: 
N2 r.CHPRf SSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT 1 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVFRHAUL: 
N2 TURBINF OVERHAUL: 

FUFU JP-• TF FUEL H/C RU IO: 

18000. 

15372. HRS 

14. HPS 

15~12. HRS 
15372. HRS 

74. HRS 
15372. HRS 
15372. HRS 
15372. HRS 

2.020 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TFHPERATURE, DEGREF.S F: START bJ.00 FINISH •4.00 

ATMOSPHERIC PRESSllRF: START FINISH 28.'15 

INLET AIR HUMIDITY, LRS H20/L6 AIR: 0.0101 

RELATIVE HUHIOITY: 75,00 PERCENT 

SAMPLE LINE: TEMP(RATUREo OF.GAFFS C: 150,QO, FLOW KATE, LITEMS/MIN: 

SAMPLE LINF TRANSPORl TIHE, sec: 1.00 

NUMBER OF TESTS: 

COHHENT S: 

F/A ANO AIRFLOW CALCULATED FRO~ F~HAUST COHPOSlTIUN FOR FOURTH RUN. NOZ 
OETERMINEO BY SUATRACTION. 

ELAPSED res r POW FR ENr.lNE HEASUR~O GAS GEN 
TIHF •noE TH~US T, LBS PE~tENT SPHO FUEL 'lR FLOW 

OM "6HD RPM FLOW LR/SEC 
SHP T .n. NI NZ L 8/HR 

o.o 11 ll~b0.00 •• 5785.00 qzzo.oo bl 10.00 139. 80 
10.no 71 11100.00 n bl AO.DO 7660.00 7500.00 154.20 
25.00 )/ 15400,00 85 6510.CO 'IA50,00 'll'I0.00 171.50 
ll.00 4/ ) IOb0,00 5 Hl0,00 •no.co 1070.00 JB.60 
40,00 5/ 4 1~400.00 q5 ,510.00 QAZO,OO '12)0,00 171. 50 

PnWER E KHA UST [KHAUSI en ca THC NO NO 
PERCENT GAS GAS l•FTI 2 IWETI I WF. TI 2 

RA TEO TE•P PRESSURF. PPl"IV l•fll PPHV PPHV IWETI 
r.n. OEGRfF~ F PSIA PFRCE~T v PP~V 

bl 761. O'l 6. 40 70.00 I .t.O 52 .co 71.00 5.00 
1J A25,00 P. 'iO 20.00 2. 04 h5.00 44.00 6.00 
85 '11' .co 10.dO 14.~0 2. 51 •A.DO 71. 00 4.00 

5 •n• .oo 0.10 650.00 1.1q IOb0.00 o.n 7.00 
•5 QI J, 00 10.60 11.00 }.44 70,00 70.00 5.00 

CALC 
f /A 

0.012300 
0,01'700 
0.014'100 
0.007700 
0.015000 

Ntl 

• 
IWETI 

PPMV 

31.00 
50.00 
1•.00 
1.00 

75.00 

I TWA2304 I 

CIJMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLH 

TEMP RATIO TEMP 
DEGREES F EPA DEGREFS 

-a.co 1.so -o.oo 
-a.no l.b5 -o.oo 
-a.co l. BZ -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -a.co -a.co 

ALO~MYDES S~OKE PARTICULATES 

-o.oo -a.no -o.oo 
-a.co -o.oo -o.oo 
-a.co -o.oo -a.co 
-o.oo -o.oo -o.oo 
-a.co -o.oo -a.co 

POWFP •u~s EM I "-''\SS FMI "A'iS £•! "1ASS fMI ••SS f Ml MASS [HI MASS E•I MASS EWI MASS [,.iii "4ASS f'41 '4ASS [llH MAH £•1 
PE AC ENT en Hf. ~.Jl Cll? Nil NOX Cll HC N02 coz NO NOX 

RAf(U I. ~/IK L Rll K L"''" l~/ l K LP./IK L P./I K LHIHR L B/ .. R L Pl"R LS/HR LB/HR l RIHA 
1.0. L• FUEi L• FUEL L q FUEL L~ FUFL LA FUEL LA FUEL 

•I 3. 22 '· bQ 1.02 JI 18.04 5.50 6. 52 19.•0 n. 7'1 6.28 1'1238. JI )),'14 40.22 
7' I .<.J5 1.62 O.Qo 1120.z4 7. 04 1. qq 14. 78 27.51 7. 28 23682.63 51. 40 bO.bB 
R5 1.11 J,OH i.~2 )12),04 q,74 Q. 76 10.1• JS. 34 4.78 26700.71 84. 87 89.65 

5 !i4 .01 17.51 l. 47 2788.58 o. 0 I. 4 7 8Q,QQ 92.Q4 I. 57 2QR).7R o.o 1. 57 
85 n. QO 1,27 0 .h 7 JI 22. 8 7 9,)7 10.01 8.27 :rn.1" b, 17 28824.t I Bb.4!> 92,62 

POWF.A (il Cll IHC NU Nll NU 
PEACENT 2 1 x 

AATF.O LOttK,,rH-HR lH/lK#fH-HM LA/l~HH-H~ LR/lK~TH-HR Lq/1Ki1JlfH-t-tR LB/ l K HH-HA 
r.o. 

61 I.Mo 171'1.44'1 2.0hl .1. Ob'I 0.5h8 ] ,611 
1J l.tlQ 17fl4.llQ 2.M4 4.Cl .. ., o. 552 4.5'17 
AS n. hbl lRhJ,682 l.R40 5.5\ I n. 110 •.en 

5 ~4. ~rn 2Rl4.RtiCJ 18 .14h a.o 1.482 I ,482 
85 o. 517 lq71.bQh I. Q'i1 5.~lj 0.401 b.Ol'r 

F 
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CAL ID NUMBER: 116 ENGINE TYPE AND MODEL: JTJD -JB SERIAL NUMBER• ITllA2J041 

TEST ORGANIZATION: S II R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR llODE llASS MASS lK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-I OLE 0.050 900.0 292. 230 991.115 1.000 19.00 qz. 539 313. 85 294. 850 285.00 0.32470 
TAKEOFF 1.000 18000.0 o.o 11218.996 1.000 0.10 o.o IJ0.8'1 o.o 210.00 o.o 
CLIM80UT 0.850 lSJOO.O 6.702 '1176.582 1.000 2.20 o. 246 JJl>.47 o. no 561.00 0.00044 
APPROACH 0.400 1200.0 17. 412 O'IS.'153 1.000 4.00 1. 161 2'1J.06 J.'161 490.00 0.00242 
TAXI-IDLE 0.050 900.0 292.230 991.115 1.000 1.00 J4.09J 115.6) 294.850 105.00 0. 32470 

TOTAL FOR CYCLE: 128.0J'I 118'1.'ll 1641.00 
LBS POLLUTANT/lK LB FUEL/CYCLE• 107.604 
LBS POLLUTANT/lK LB TH-HR/CYCLE I 78. 025 
LBS POLLUTANT/lOOOK LB TH AT T .0.1 o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. Les. 

TAXI-IDLE 0.050 900.0 214.801 991.115 1.000 19.00 68. 020 JIJ. 85 216.726 285.00 0.23867 
TAKEOFF 1.000 18000.0 27. 784 1121B.996 1.000 0.10 o. 324 130. 89 2.477 210.00 0.00154 
CLIMBOur 0.850 15300.0 27.207 9176.582 1.000 2.20 0.998 336.47 2.965 561.00 0.00178 
APPROACH 0.400 1200.0 19.179 4395.95) 1.000 4.00 1.219 293.06 4.J6J 480.00 0.00266 
TAX I-IDLE 0.050 900.0 214.801 991.115 1.000 1.00 25.060 115.63 216. 726 IDS.OD o. 23867 

TOTAL FOR CYCLE: 95.681 1189.91 1641.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 80.410 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 58. JOI> 
LAS POLLUTANT/ I OOOK LB TH AT T.O.• 18.008 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-I OLE 0.050 900.0 I. IJJ 991.115 1.000 1'1.00 o.J59 JIJ.85 1.144 285.00 0.00126 
TAKEOFF 1.000 18000.0 146.115 11218.996 1.000 0.10 1. 705 IJ0.89 IJ.024 210.00 o.ooa12 
CLIMBOUT O.B50 15300.0 89. 862 9176.592 1.000 2.20 3.295 JJ6.47 9. 79J 561.00 0.00597 
APPROACH 0.400 7200.0 19.761 4395.95) 1.000 4.00 1. JI 1 293.06 4.495 480.00 0.00214 
TAXI-I OLE 0.050 900.0 1.1n 991.115 1.000 1.00 o. u2 115. 6) 1.144 105.00 0.00126 

JOTAL FOR CYCLE• 6.808 1199.91 1641.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 5.122 
LBS POLLUTANT/lK LB TH-HR/CYCLE• 4.149 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 94. 704 
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OATE: 7/IQ/71 

T£ST QRC'.AN(l1'1TlllN: 1>o RI TWA 

ENr.INF SUPPLIFW: I > • 

f.AL 10 NU'll!~f11: 117 FNf.t~i: IY'IJf A~O ~aor.L: JTln -10 SEW I llil NU~P.flJ: 

TIM[ Sl~(F ~~f SFCTIC~ OVFRH~UL: 

Nl C0"1P~FSS~P f"JVFRHAUL: 
~2 (.('<tPf'i:-S!illi~ OVFRHAIJL: 
C'1'111U51:1< CA~ q~PLAC~•E~I: 
FH~SJ STl\r.F rllJllLE GUIOF V!t\F CVF.i.tH.AUL: 
"'11 TIJRRINF f"JVFRliAUL: 
Nl TUR~ I~~ '1Vf~HAIJL: 

FUEL: .111-t. 1 r f\J[L Hit PAii~: 

l.-iO:'tO. 

q'4~3. ttPS 
9463. H~S 

'146~. HRc; 
q1o,;,3. HPS 
'l't~3. HRS 
'lt.1,' 0 HMS 

>. n20 

INLEI Al!> TF"Pf.~\IU"f.:, r>LGR(t:S F: Sf.\'1f 75,00 FINISH 

ATflilOSPHE!flC P?.t-SSIJRf:: START 

INLFT \II' HIJ-.0:1111 rv, L~S H1'1/LS AIP.: 

1~ .oo 

SllJll'PLF LINF: T["Pf~ATllPF, OEGIUFS r.: 151"1.l'lr;, FLO .. RATE, LIT[RS/MIN: 

"''U~t\F !=I or 'F~ Tc;: 

F/A ANC 4TRFLll,., C1\LCoJl 6TC:O Fi:'.1"1 !=(H'\JST C'J"°~flSIJ lll.'I ftll-t cnulHH PUN. NUi' 
IJFTFR"41N[ll HY Sll~TQACT Ill"'· 

o.o 
4. 30 
I• JO 

?Z. JO 
27.JO 
Jl.lO 

TFc;, T 
~QIJ( 

bl , 

II ' 

I/ 
4/ 1 

"' '• 

P'lftl=Q 

T~~USJ,LHS r(q((~T 

r.~ '{AfFO 
SltP T .o. 

oi2n.oo 
11200.00 
1 n?n.oo 
15500.0C 

PflU. l')I"! 
I '·140.00 

p.,t;JNt: 
SPFFO 

'1h0.CO 
c:; :vo. Of) 

hlHC.CC 
M1~. OC 
1•00.00 
hl70, 00 

'1l I 0.')0 
91,;>l}.OO 

'lh30.00 
q<HO.!lf'l 
~rnn.oo 
17'•0.f)Q 

~EASU?[n 

FUFL 
FLC• 
t P./HJ.! 

~110.00 

~)50.00 

111r.oo 
?l,c.cn 

QH(l,00 

R'>r.o.rn 
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CAL ID NUMBER: Ill ENGINE fYPE AND MODEL: JTlD -lB SER UL NUMBER: ITWAllD21 

TEST ORGAN I UT ION: S II R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE llT FACJOA MODE MASS MASS IK LB FUEL I TH-HR ' n+-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.050 900.0 ll]o89) 818.4)5 1.000 19.00 )6.066 Z18. 17 129.654 Z85.00 O.IZ655 
TAKEOFF 1.000 18000.0 ].828 llOH.12l 1.000 0.10 0.045 128.1) O.H1 210.00 0.00021 
CLIMBOUT 0.850 15300.0 2o42B 9180.453 1.000 2.zo O.OB9 336.62 0.264 561.00 0.00016 
APPROACH 0.400 1200.0 10.914 4160.602 1.000 4.00 o. n2 277.31 2.638 480.00 0.00152 
TAXI-I OLE 0.050 900.0 113. 893 878.435 1.000 1.00 13.2B1 102.4B 129 .654 105.00 0.12655 

TOTAL FOR CYCLE: 50.219 1123. 31 1641.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 44. 704 
l BS POLLUTANT llK LB Tt+-HR/CYCLE: 30.603 
l8 S POLLUTANT llOOOK LB TH AT T.0.1 0.24B 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE llT FACTOR MODE MASS MASS ll LB FUEL I Tt+-HR I Tt+-HA 

LA/HR LB/HR MIN. LBS. LBS. 

TU 1-1 OLE 0.050 900.0 98.843 818.4)5 1.000 19.00 31.JDO 278.17 112.521 285.00 0.1098) 
TAKEOFF 1.000 IBOOo.o )6.046 llOH.123 1.000 0.10 0.421 12B. 7l 3.267 210.00 o. 00200 
Cl IMBOUT O.B50 15300.0 34. 569 9180.453 1.000 2. 20 1.268 ))6.62 3.765 561.00 0.00226 
APPROACH 0.400 1200.0 Z4.18l 4160.602 1.000 4.00 1. 612 211. n 5.Bl2 4BO.OO O.OQ))f) 
TUI-IDLE 0.050 900.0 98.843 878.435 1.000 1.00 11. 532 102.48 112.521 105.00 0.1098) 

TOTAL FOR CYCLE: 46.132 llH.37 1641.DO 
LBS POLlUTAHT /\J. LB fUEL/tYtl£1 41 .066 
LBS POLLUTANT/ll LB TH-HR/CYCLE: 2B.112 
LBS POLLUTANT/ IOOOK LB TH AT T .a.: 23. 36) 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NO• FUEL LB NOX/ ENERGY LB NO., 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tl+-HR I Tt+-HR 

LB/HR LB/HA Ill N. LBS. LBS. 

TAXI-IDLE 0.050 900.0 1.z99 B78.4)5 1.000 19.00 0.411 Z7B.17 t .478 ZB5.00 0.00144 
TAKEOFF 1.000 18000.0 114.146 llOH.723 1.000 0.10 2.039 IZB.73 ts.an 210.00 0.00911 
tLIMAOUT 0.850 15100.0 108.525 9180.0) 1.000 2.20 l.979 ))6.62 11.BZI 561. 00 o. 00109 
APPROACH 0.400 1200.0 19. 5BO 060. 602 1.000 4.00 1.305 277 .37 4.106 480.00 0.00212 
TUI-IDLE 0.050 900.0 1.299 878.4)5 1.000 1. 00 0.152 102.48 1.478 105.00 0.00144 

TOTAL FOR CYCLE: 1.886 1123.37 1641.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 1.020 
LBS POLLUTANTllK LB Tt+-HR/CYCLE: 4.806 
LBS POLLUTANT /1 OOOK LB TH AT T.o.: 113.261 
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06. TE: 11 1171 

TEST QQ(iANllA.Tl(IN: •JNIH.0/l:PA 

FNGlNF SllOPLl[R: IJNITFn AIRLINF.~ 

ENC.l,_,F 0AlA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

r:Al 10 -'llll"'lAFO; 124 SERIAL NUMBER: 

RATFC rt·RUST: ldOQn. 

lZ467. HRS 
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~PF.RATIONAL 06.TA ~•••••••••••••••••••••••••••••••••••••••••••••••••••• 
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CAL ID NUMBER: 124 ENGINE rYPE AND MODEL: JUD -lB SERIAL NUM8ERI 645715 

TEST ORCANIZAT ION: UNITED/EPA 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL L8 CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK L8 FUEL I Tl+-HR ' Tt+-HR 

LB/HR L8/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 161.292 714.560 1.000 19.00 51.076 226.2B 225.722 285.00 0.1192 I 
TAKEnFF 1.000 IBOOO.D 18.161 10211.152 1.000 0.10 0.212 !l'J.83 1.16B 210.00 0.00101 
CLIHBOUT O.B50 15100.0 30.252 85)8.96'J 1.000 2.20 I. IO'J 113.10 3.54) 561.00 0.0019B 
APPROACH 0.400 1200.0 49.445 3992.905 1.000 4.00 3. 2<i6 266.19 12.3B3 480.00 0.00681 
TAXI-IDLE 0.050 900.0 161.292 714.560 1.000 1.00 IB. Bl1 83.37 225.122 IDS.OD 0.17921 

TOTAL FDA CYCLE: 14. 'II 1008.76 1641.0D 
LBS POllUTANT/IK LB FUEL/CYCLE• 13.863 
LBS POLLUTANT/ IK LB TH-HR/CYCLE• 45.406 
LBS POLLUTANT/lOOOK LB TH AT T .o.: 1.111 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE T IHE IN HC FUEL LB Ht I ENERGY L8 Ht I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL ' TH-HR ' Tt+-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE o.oso 900.0 165. 350 714.560 1.000 19.00 52.361 226. 28 Zll.401 2B5.00 0.18J72 
TAKf.OFF 1.000 18000.0 o.o 10171.152 1.000 0.10 o.o 119.83 o.o 210.00 o.o 
CLIHBOUT O.B50 15300.0 2. 242 8538.969 1.000 2.20 0.082 313.10 0.263 561.00 0.00015 
APPROACH 0.400 1200.0 5.495 3992.905 1.000 4.00 0.366 266.19 1.)76 480.00 0.00076 
TUI-IDLE 0.050 900.0 165. 350 714.560 1.000 1.00 19.291 83.31 231.401 105.00 0.18312 

TOTAL FOR CYCLE: 12.100 1008.76 1641.00 
LBS PDLLUTANT/IK LB FUEL/CYCLE: 11.474 
LBS POLLUTANT/IK LB Tl+-HR IC YC LE : o. 931 
LBS POLLUTANT/ IOOOK LB TH AT T .O.: o.o 

HOOE FRACTIONAL POWER EHi SS ION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR HOOE HASS HASS IA LB FUEL I TH-HR ' Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o.oso 900.0 1. 221 ll4.5b0 1.000 19.00 0.387 226.28 1.109 285.00 0.00136 
raxEnFF 1.000 18000.0 123.605 10211.152 1.000 0.10 1.442 119. 83 12.034 210.00 0.00687 
CLIH80Uf o.eso 15300.0 85. 236 85 )8. 969 1.000 2.20 3. 125 313.10 9.9B2 561.00 0.00557 
APPROACH 0.400 7200.0 21.435 3992.905 1.000 4.00 1.429 266.19 5.368 480.00 0.00298 
TAXI-IDLE 0.050 900.0 I. 221 714.560 1.000 1.00 0.142 Rl. )1 1.109 105.00 0.00136 

TOTAL FOR CYCLE: 6. 526 1008.76 1641.00 
LBS POLL UT ANT/ IK LB FUEL/CYCLE: 6.469 
LBS POLLUTANT /IK L8 TH-HR/CYCLE: 3.917 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 80.1,14 

IV-103 



OHF: Tl 1111 

TEH URG4NllhTION: UNI TFn/EPA 

lNGINE SUPPLIER: UNITFD AIRLIN~S 

ENCINF O&fA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••t•••••••••••••••••••••••••••• 
C4L I~ Nll~1EO: 125 ENGINE IVPF 4NO •llOFL: Jl1~ -JP. SEkl4L NUMRER: 

RAHO THPUST: 1qooo. 

ENGINE ror •L TI ME: 12024. HRS 

JI "E SINCF HUI SECT lllN OV£~H4UL: 7'1 o. HRS 

TIME SINCE: 

Nl C O•PRE SSIJR OVEHHAtJL: 1~9%. HRS 
N7 ro•PRF.SSm OVFM.HAUL: I 3660. HRS 
CO•Rusrno CAN REPLACF.•F~T: o. HRS 
F i.sr SI AGE NOZZLE Gll I DE VANF. OV[RHAUL: JnH. HRS 
Nl TUt.tQ. T "'fF OV FPH AUL: 7'10. ~•s 
N2 TllR81 ""E OVE:RHAIJL: o. HRS 

FUEL: JFT - • FUEL H/C p 6' 10: 1. 920 

nPF~ATIONAl nATh ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INL FT UP IEHPERHURE, OFGREES r: S14kT Fl'<! SH 61. ~2 

ATMOSPHFRI( Pi:iEc;.sw~f.: START FIN I SH 30.)0 

INLFT o\IR HUMIOI TY 1 LBS H70/LR AIR: n.0005 

OfLATIVF ~lJ~IOITY: 

SA•PLE LINE: TF•PFPAIUR(, O~r.REFS C: 160.00, FLOW RATE, LITFRSl•I•: 1.50 

SA~PlF Ll~f T~~NSPn~J TIME, s~c: ~.oo 

COMMENTS: 

EXHAUSJ ~A~ P~F~~:J~F IN INCHES HG. 

CLOCK IFS T POwtR f Nr. I ~f MEASURFO GAS GEN CALC COMPRESSOR ENG INF Tu•DINE 
II •E ,..CnF H~PU5T ti.RS llFRCENT SP EEO FUEL Al• FLOW FIA QI ~C~APr.E PRESSURE INLET 

D• R:ATFn RP."' FLOo LR/SH lf~P RATIO Jf .,P 
SHP r .o. 

~· N2 LO/HR orr.•EES F FPR OEGRffS F 

lhl t .on II 0 tl}hQ. ru ~2 5130.00 qori~.oo Sf"l1h.OO -o.oo -o.cooooo -o.oo 1.lA -o.oo 
lbl6.00 ll I I lJPQ.Ofl 74 S474.00 Q48 1 •• 0Q 7281.nc -o.oo -o.oonooo -o.oo l .61 -o.no 
lbZZ.00 ll 2 164G2.nO q1 6443.00 9A4~.oo 0425. oo -o.oo -0.000000 -o.oo I.Al -n.oo 
1702.00 41 } 9R5.00 ?023.00 5ei>.oo 1187 .00 -a.on -0.000000 -o.oo o.o -a.no 

POWER EXHAU~T ( XHf\US T er. en THC NO NO NO ALOE HY OE S S•OKF PART l(llLATES 
PFRCENT GAS C·•S I WFT I 7 I WE I I IWfTI 2 x 

•A TEO TFMP PPESSURE ppuy I Wf II PPMV PPMV C.F II IWETI 
t.n. OFGRfF~ c PS I A Pf PC ENT v PPMV PP.,.V 

57 IOI. CO 1eo.qo l:i.50 2. "0 '·A~ 40 .oc -a.co '+1 .0('1 -o.oo -n.no -c.oo 
74 Rl 1. 1,0 li1. 70 45.00 l. ~2 0.45 11.00 -~.on 1Z .oc -o.oo -o.oo -o.oo 
qr q71. 2fl ')4. 20 vi.oo 1. 110 0.42 l (J4.00 -o. co 104.00 -o.oo -o.oo -o.oo 

5 i;2r;. )I) JO.BO A40.QO I. 18 l q4':J. <'O q. ')('I -o.oo 10."" -o.oo -o.oo -a.no 

POW[ll "'!ASS Elriil I '-11\S!\ lHI ~.\~S ""' ~ASS ,., "'ASS '"' MASS EM! ""'A~ S t• I ~ASS fro! I MASS F."1 I "ASS F"i "ASS f •I .'4A~S t • 1 
PFRCFNI ro fl( '<107 (f:l NO NUX Cfl HC N07. en> ,.., NOX 

R 4TFO LR/ II<.. L Bii K L '\/ l tc Lnl I< l Ml lK LBllK L6/HR LF\04R Let HR L6/H~ Lli/HR l R/t-R 
r.n. LO FUfL Lq FUEL LU fUf- L IR FU(l L~ FUEL L~ FUEL 

52 "· b6 1'.27 -o .oo 11'4.0o r;. 7~ 6. 70 3 .44 1. 35 -c. 00 15~,J.?3 2 b. ,1 ·11. n 
14 3. ~4 0.02 -o.oo 3150. 42 s. Ql q.os 75.07 0. l 4 -o.oo 22HB.2l t:>4.qe 65.00 
01 7. 01 o.n2 -o.oo 31'l·" l l. ,, ) 11. 41 I~. q1 0.15 -c. 00 Z'Hl4.ll I 07. ,.'> 10 7. bq 

l ('1.7. -~ 'j 12 "'· ,., - 11.0il ](il.J. 137 I. 00 2. 10 ll I. 40 152.82 -o.oo 3115. oo 2.26 2. 4? 

Pn..,FP ((l r.n fHf. NI? NC N!l 

PF.MCF.~H 2 7 x 
P Af EO L~ll~ftTH-Hlol LB/ l '<..tHH-~Q L 8/ l l(lfll-'-f..!.I: l.l!/ ll'.1HH-HR. LR/ 11<.lilfH-H? lC\/lK¥fH-HA 
T .O. 

52 (') .. ,,.., lbq5.171 O.lt.5 2. B:\h -c. 000 i.) ll 
74 t. ~ 7 i 1711.215 o.~ 11 4 •A':>,\ -o.ooo .... q~l 
qi l. 14 7 1001.no '1.<'0IJ h. ~31) -o. 000 ~. 510 

5 121. n,., H :\3.h'l1 155. l•O ?.701 -C.f')OO z. <;37 
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CAL ID NUN BER I IZS ENGINE TYPE AND NDDEL I JT3D -3B SERIAL NUllBERI 644691 

TE Sf DRGANILATION: UNlfED/EPA 

NODE FRACTIONAL POWER ENISSION FUEL USAGE TINE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS NASS IK LB FUEL I TH-HR ' Tit-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-IDLE D.050 900.D 129.777 663.317 1.000 19.00 41.096 210.01 195.631 2B5.00 O. IH20 
T AKF.OFF 1.000 IBOOO.O 7.140 1000B.262 1.000 0.10 0.083 116.16 0.113 210.00 0.00040 
CLIMBOUT O.B50 15300.0 21.211 B56B.125 1.000 2.20 0.1BO 314.16 2. 4B3 561.00 o.oo 139 
APPROACH 0.400 1200.0 3.9B5 3870.219 1.000 4.00 0.266 25B.OI 1.030 4BO.OO 0.00055 
TAXI-IDLE 0.050 900.D 129.111 663. 311 1.000 1.00 15.141 11. 39 195.631 105.0D D.14420 

TOTAL FOR CYCLE: 57. 366 '176.41 1641.DO 
LBS POLL UT ANT/ IK LB FUEL/CYCLE 1 5B. 752 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 34.95B 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 0.463 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RATE wr FACTOR MODE MASS MASS IK LB FUEL I Tit-HR ' Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 230.501 663.317 1.000 19.00 72. 992 210.07 341. 467 2B5.00 0.25611 
TAKEOFF 1.000 IBOOO.O o.o IOOOB.262 1.000 0.10 o.o 116. 76 o.o 210.00 o.o 
CLINBOUT O.B50 15300.D o.o B56B.125 1.000 2.20 o.o 314.16 o.o 561.00 o.o 
APPROACH 0.400 1200.0 o.o 3870.219 1.000 4.00 o.o 25B.OI o.o 480.00 o.o 
TAXI-IDLE 0.050 900.0 230. 501 663.317 1.000 1.00 26.B92 17.39 Hl.467 105.00 0.25611 

TOTAL FOR CYCLE• 99. BB4 976.41 1641.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 102.298 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 60. 86B 
LBS POLLUTANT/ IOOOK LB TH AT T .0.1 o.o 

MOOE FRACTIONAL POWER ENI SS ION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS NASS IK LB FUEL I TH-HR f Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.050 900.0 1.128 663.317 1.000 19.00 o. 351 210.01 1.100 2B5.00 0.00125 
TAKEOFF 1.000 IBOOO.O 124.387 10008.262 1.000 0.10 I. 451 I If>. 76 12.428 210.00 0.00691 
CLIMBOUT o.Bso 15300.0 89.156 856B.125 1.000 2.20 3.269 314.16 10.406 561.00 o. 0058) 
APPROACH 0.400 1200.0 18.189 3810.219 1.000 4.00 1.253 25B.Ol 4.855 4BO.OO 0.00261 
TAXI-IDLE 0.050 900.0 1.128 663.377 1.000 1.00 0.132 77.39 1.100 I 05.00 0.00125 

TOTAL FOR CYCLE' 6.462 976.41 1641.DO 
LBS POLLUrANT /IK LB FUEL/CYCLE: 6.618 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: ].9]8 
LBS PDLLUTANT/lOOOK LB TH AT T.o.: 80.621 
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DAT(: 11 6171 

TFST ORGANIZATION: U~l TFD/EPA 

ENGINE SUPPLIER: UNIT[D AIRLINES 

ENGINE OhTA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••• 

ENGINE TYP[ AND MOOEL: JTln -JR SERIAL NU~RFR: 669507 

RATEO THRUST: I AOOO. 

ENGINF. TOTAL TIMF: 8308. HRS 

TIMF SINCE HOT SECTION OVERHAUL: 8108. HRS 

TIME S INr.F: 

NI CO•PRESSOR OVERHAUL: 8308. HRS 
NZ c OMPP.E ssnR OVERHAUL: 14347. HMS 
COMBUSTflR CAN RFPLACEMENT: a 1oe. HRS 
FIRST STACE NOZZLF. C.UIOE V•NF. OVERHAUL: R10R. HMS 
NI TURBINE OVERHAUL: o. HRS 
Nl TURAINE OVERHAUL: H1ne. HRS 

FUFL: JET - • FUEL H/C RATIO: 1.920 

OPF.R4TIONAL ~ATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIO TE~PFRATURf, DEGREES F: START FINISH 66.20 

ATMOSPHERIC PRESSURE: START FINIS~ 

INLET AIR HU~IDITY, LAS H20/LR AIR: o. 0085 

65,00 PF.RCFNT 

SA•PLF. LlNF TRANSPORT TIMF, SEC: 5.00 

NUMAER OF TFSTS: 

COMMFNTS: 

EXHAUST GAS PRESSURE IN INCHFS HG, 

CLOCK T[ ST POWE q ENf. INF •EASURFP G.~S GEN CALC COMPRFSSCR FNGINE TURRI NE 
T !ME •OOF. THRUST, L 9 S PFRCFNT SP[EO FUFL AIR FLOW F/A DISCHARGE PRESSURE INLET 

OR I{ A TE:D PPM Fl.0\1' LS/SEC TEMP RAT IO TEMP 
SHP T ,n, NI N7 LA/HR DEGREES F EPR OFGRFFS F 

1040.00 l / 0 9775.00 'l 51q1.oc qr6l.OO 9436.00 -o.oo -0.000000 -o.oo I. lH -o.oo 
1050.00 ll I I j I 00. 00 17 ,.17.00 9535.00 7091.00 -o.oo -o.ooonon -o.oo 1.60 -o.oo 
1055.00 " 7 lbJ5n.oo oo •4C9. CO 9913.00 9283.0C -o.oo -o.nooono -o.oo I.Al -o.oo 
1225.00 4/ j 10,0.00 5 7010.00 5796.00 11•2.oo -~.oo -o.onoooo -o.oo -a.on -o.oo 

POWFM F. '(tlAUSl FltHAUST en r.n THC. NO NO NO ALOEHYOES S~PKf PA11T ICULATF.S 
PERCENT GA~ r.ti.s 1 l<F II 2 l W[ I I I hET 1 2 x 

RATED T(MP PRFSSURF PPMV I •E II PPMV PPMV 1 oET I IWETI 
r.n. ~EGPEFS ' PSIA PE PCfNT v PPMV PPM\f 

51 705. 20 4n.an 110.00 2. I 0 •.no 33.00 -o. 00 3Q.OO -o.nn -a.no -o.nn 
72 8~b. 00 4 7 .10 55.00 2.-~ 1. 50 54.00 -o.oo 5d.OO -o.oo -o.on -o.oo 
•O q1q.40 i,1. 70 31:i. or. 2.AP 1.70 PO .00 -o.oo 84.00 -0.00 -o.oo -o.oo 

5 5l b. 00 lo,qa 'ib0.00 l. 42 2130.CO ". r.o -o. 00 4.00 -o.oo -o.oo -o.nn 

POWf P ""J\~S E"'l I ..,,'\SS rn1 ,..,\S <; ["'II M"SS ["I ~ASS ["' MASS [Ml ""ASS F•I ••SS EM I MASS FMI .~ASS E•I "6SS E•I M•SS EM I 
PERCFNI (0 HC ~d2 C02 NfJ NIU co HC N02 C02 NO Nr)'( 

RU En I.RI I< LR/ I< LR/I K LB/I K l P./IK LR/I K L~/t-4R l8/~P LB/HR LB/HR Le/HR LB/HR 
T .IJ. LA FUFL LB FUEL l~ FUF l lg FUf-L LH fUEL LR FUEL 

51 10. 08 0 ,4 7 - 11.00 1130.76 4. '" 
5.87 Q5, I I 4.4b ·0.00 29611.10 46.87 55. 39 

12 4. 41 0.07 -o.oo l 148.11 7.1 l 7. '14 31. 76 0.49 -o.oo 22121.q1, 50. 42 114. I 5 
•O 7. 44 o. 05 -o.no ll51.9l q .15 q.1i1 ?7.63 0.44 -o.oo 29l5Q. l4 ~4. q1 Hq.z1 

5 hb. 1'-10 l'.5.07 -o.oo 2"'11. 26 n. 7• C. 7B 7g, 3R 17?.92 -n.oo 3l62.6Q n. ?3 0,9·1 

POWER Cr> en THC NO N~ NO 
Pf RC ENT l 2 x 

RAT F.O LH/(K,.,TH-llP LR/ ll<.ltTH-Hq l'1/ll(lffH-t·ll~. l'l/lK•lH-HR l TY l K If TH-HR. LBllK#TH-HR. 
r .n. 

51 10. 255 JlQl.240 0.4Rl 5 .051 -o.ooo 5.Q77 
12 2. lA 1 1704.423 0.037 ].840 -0.000 4.134 
•o I. t94 17qq,5b3 o.n21 ':>. 1q1 -n.ooo r;. 45 7 

5 JS. hOl 1012.0a1 lD4.f>90 0. 8P7 -o.onn O.BBJ 
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CAL ID tlll"BER: IZB ENGINE TYPE AND NDDELI JTlD -lB SERIAL NUN BER: 6695D7 

JESf ORGANIZATION: UNI JED/EPA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR MODE MASS llASS IK LB FUEL I Tl+-HR t Tl+HR 

LB/HR LB/HR MIN. LBS, LBS. 

TAXI-IDLE 0.050 900.0 159.059 1000.640 1.000 19.00 50.169 116. 81 158.958 Z85.oo 0.17673 
TAKEOFF 1.000 18000.0 21. 524 9855.155 I.ODO o. 10 0.251 114.98 2.184 210.00 0.00120 
CLIMBOUT 0.850 15300.0 25.454 8722.555 1.000 2.20 0.9]3 319.83 2.918 561.00 0.00166 
APPROACH 0.400 1200.0 53.969 4295.113 1.000 4.00 l.598 286. 34 12.565 480.00 0.00750 
TAll-IOLE 0.050 900.0 159.059 1000.640 1.000 1.00 18. 55 7 116. 74 158.958 105.00 0.11673 

TOTAL FOR CYCLE: 73. 708 1154.76 1641.00 
LBS POLLUTANTllK LB FUEL/CYCLE I 61.830 
LBS POLLUTANT/ lK LB TH-HR/CYCLE: 44.917 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: 1.395 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RUE WT FACTOR MOOE llASS MASS IK LB FUEL I Tl+-HR I TH-t<R 

LR/HR LB/HR MIN, LBS. LBS. 

TAKI-IDLE 0.050 900.0 220.6• I 1000.640 I.ODO 19.00 69. B70 316. 87 220.500 285.00 0.24516 
TAKEOFF 1.000 18000.0 o.o 9855. 355 1.000 0.70 o.o 114.98 O.D 210.DO o.o 
CLIMBOUT 0,850 15300.0 o.o 8722.555 1.000 2.20 o.o 319, Bl o.o 561.00 o.o 
APPROACH 0.400 1200.0 7.60• 4295. 113 1.000 4.00 0.507 2B6.l4 1.110 480.00 0.00106 
TUI-IDLE 0.050 900.0 220.641 1000.640 1.000 1.00 25. 741 116.14 220.500 105.00 0.24516 

TOTAL FDR CYCLE: 96. 11 B 1154. 76 1641.00 
LBS POLLUTANT/ lK LB FUEL/CYCLE• B3.2J7 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 58. 513 
LBS POLLUTANT/ I OOOK LB TH AT r .a.• o.o 

MODF FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LS NOX/ ENERGY LB NOX/ 
POWER • TH RATE RATE wr FACTOR MODE MASS llASS IK LB FUEL t Tt+-HR f Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0,050 900.0 0.629 1000.640 1.000 19.00 0.199 316.87 0.629 285.00 0.00010 
TAKEOFF I .DOD 18000.0 104.940 9B55. 355 1.000 0.10 1.224 114,9B ID.64B 210.00 0.00583 
CLI M80UT 0.850 15300.0 76.08 8122.555 1.000 2.20 2.901 319. BJ 8.763 561.00 0.00500 
APPROACH 0.400 7200.0 20. 175 4295.113 1.000 4.00 1.345 286,)4 4.697 480.00 0.00290 
TUI-IDLE 0.050 900.0 0.62'J IOOC.640 1.000 1.00 o.on 116.14 0.62'J 105.00 0.00010 

TOTAL FOR CYCLE: 5.645 1154.76 1641.00 
LBS POLLUTANT llK LB FUEL/CYCLE• 4.888 
L8S POLLUTANT/IK LB TH-HR/CYCLE: 3 ... o 
LBS POLLUTANT/ I OOOK LB TH AT T.0.1 l>B.016 
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DAH: D/1CI 71 

IESI ORGANllAllON: UNllEO/FPA 

ENGIN[ SUPPLIER: UNl1£0 AIRLINFS 

ENGINE OAtA •••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NU•~qrp: 130 FNGINE TYPF ANO MODFL: JTln -18 SERIAL NUMBER: 

R AIEO reRUH: 18000. 

IZ660. HRS 

TIME SINCF HO! SECTION OVERHAUi: -o. HRS 

!IMF SINr.F: 

NI COMPRESSOR OVERHAUL: -o. H• S 
NZ COMPPFSSOH OVERHAUL: -o. HRS 
CO•BUSTOR CAN REPLACEMENT: -o. HRS 
FIPST STAGE NOlllF GUIOE VANF OVEReAUL: -o. HRS 
NI TUQBINE ~VERHAUL: -o. HRS 
NZ !URBINE OVERHAUL: -o. HRS 

FUFL: JET - A FUEL Hit PATIO: I .070 

OPERATION~l DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TF.•PERATURE, DEGREES F: SIART FINISH 59, 7C 

Al•OSPH(RIC PRFSSURF: START FINISH JO.OD 

INLET AIR HUMIDITY, LAS ~20/LB ~JP: 0.0068 

RELATIVF HU"IDllY: 60.00 PERCENT 

SAMPLE LINF.: TF.•PFRATURE, DEGRFES C: 1600.00, FLOW RATE, LITFPS/MIN: 1.50 

SA•PLE LINF l•ANSPORI llM[, SFC: 5.00 

NUMBER OF TF.STS: 

BHAUST GAS PRESSURE IS IN INCHES HG. 

TF. s r 
~nni: 

POWf R 
fti~UST,LRS PERCFNT 

OR •ATrn 

W llH C 1-2 FUF.l 

ENGINE 
SPErn 

RP• 

AOOlllVE 

ME A SUR fa GAS GFN CALC 
FUFL AIR FlUW F /A 
FLOW l~/S~C 

669ZIO 

COMPRESSOR ENGINF' 
DI SCH AR GE PHESSURF. 

TF'°'P MATIO 

IUR~INE 

INLET 
TEMP 

SHP T .o. ~I NZ l t'/HP OFGREES F EPR OEGRFES F 

I IOZ.00 
1715.00 
1719.M 
1841.00 

PfJWE~ 

PERCENT 
"41EO 
T .11. 

49 

" 90 
~ 

POW!:FI 
P(RCENI 

H 6TFO 
r.n. 

49 
13 
90 

PrJWEP 
PF.RC~NT 

RAT ED 
T ,0, 

•• 
1'I 
qo 

II 
ll 
JI 
'•I 

EXHAtJH 
r.AS 

TEMP 
OEGPHS 

)75.00 
43.::.. no 
4QO. on 
vo. 10 

r 

~987,00 

11202.00 
lblbl. 00 

1085,00 

F. JHA.USl 
GAS 

PRESSURE 
PS I A 

4n.50 
47,50 
54. la 
10. 90 

r'l 
I WET I 
PP~V 

ZIO.~O 

85.00 
50. ~o 

•W'l.'10 

5153.00 A820.00 
5901. on 9115,00 
6422.CO %65.00 
Z09],QO 5801.00 

co IHC 
l '"[Tl 

I aET I PPMV 
PEl<CF.NT v 

2 .l R 12.10 
2.00 15.00 
), 02 4.PO 
I. 71 1200.00 

5002.00 -o.oo -o. ooonon -o.oo 1.36 -a.no 
7387.00 -0.00 -o.oonooo -o.oo 1.61 -o.oo 
9518,CO -o.oo -0.000000 -o.oo I. 83 -o.oo 
1409.00 -a.co -0.000000 -o.oo -o.oo -o.oo 

NO NO NO Al OF HVDE S SMCKF. PAR Tl CUL AlfS 
I of TI 2 x 

PP'4Y I oE TI IOETI 
PPMV PPMV 

14.00 -o.oo 17.00 -o.oo -o.oo -o.oo 
t>4 .on -0.00 66.00 -a.no -o.oo -o.on 
QR.on -o.oo 100.00 -n.oo -o.oo -o.oo 
10.00 -o.oo 12.00 -o.oo -o.oo -o.o~ 

... ,,,c;.s ... "'t.\SS E"I '-'~'lS F-~I MASS fMI '<ASS E"I "'ASS E'i "Vis E~tl MA ~S flol I MASS '="'' "ASS FMI •ASS E •I .-e.ss F•I 
Ctl HC •OZ r.07 NO NOX co Ht N07 C02 •n NO• 

LP/ Ii<. LR/ l i<. L 13/ ll( l ~/ l K l ~/II( L ~/ IK l R/.,.f.I. LB/UR LB/HR ll\/HR L 8/HR LB/ HR 
LA F;Jl=L L• ·~~l L• i=uet LU FUH LP l:lJtl l.R FUEL 

l<J. Llj O.h4 -'l.01".' 3124.0l 5.oq 5. 54 CJ'i.&O :1. 21 -n.no. 15'20.41 7 5, 48 27, 73 
h.'i4 O.bb -o.oo l141.~0 8. 04 P.. 34 4 e. "" 4.qe -o.oo 23207.52 ~q. 72 61.sq 
) • 17 n.1s -fl.Ofl 1150.17 1 o,oq 1 c,qo JI. 5" I. 74 -n.oo 7.998).15 101. 7l IOJ.N 

Q('I. ::i1 ~q. '" -n .Ot1 lA21.~Q I. b 1 2.M 12 7. Qh Q8.2b -o.oo )q76.0l 2. 15 7. AZ 

Cll en n1r "' NO Nil 
7 2 x 

LI\/ lK., Ht-!IP LA/ 1i-.;i.T1t-H·l l~/IK.,lH-tl..t L'\/ lK~TH-tlR LR/IKllTH-HFI tn/lKtTH-HR 

10 .... hh )7J9.74H ('I. :•5~ ; • B3 7 -0.f'IC'O J.087 
'Lh'iR t 71\7.enq n.' 1n 4. 152'1 -o.noc •• 665 
I, OJ I 1~32,,12 0.100 b.Zl7 -0.000 b.344 

I l 7 .Q]J 'hh4."i5l qQ.560 7. I ti4 -f'.000 2.597 
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CAL ID NUMBER: 130 ENGINE TYPE AND MODEL: JTJD -lB SER UL NUMBER: 669210 

TESf ORGANIZATION: UNI TEO/EPA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TINE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MOOE MASS NASS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN, LBS. LBS. 

TAXI-IDLE 0.050 'lOO.O IOJ,'l46 1131.910 1.000 l'l.00 32, 'll6 )58.46 91.828 285.00 0.11550 
TAKEOFF 1.000 IBODO.O 11.913 10141.891 1.000 0.10 0,209 125.ll 1.668 210.00 0.00100 
CLIMBOUT O.B50 15100.0 )),581 BB41.145 1.000 2. 20 1.212 124.18 ),199 561. 00 0.00220 
APPROACH 0.400 1200.0 114. 785 4114.469 1.000 4.00 1. 652 218.10 21.491 480.00 0.01594 
TAXI-IDLE 0.050 'lOO.O 101.946 1131.910 1.000 1.00 12.121 132.06 91. B28 105.00 0.11550 

TOTAL FOR CYCLE 1 54. 136 1218.11 1641.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE I 44,415 
LBS POLLUTANT/IK LB TH-HR/CYCLE: lZ .990 
LAS POLLUTANT/ IOOOK LB TH AT T,Q,1 1.161 

MODE FRACTI DNAL POWER EMISSION FUEL USAGE flME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN, LBS. LBS, 

TAX I-IDLE o.050 'lOO.O 81.221 11)1.910 1.000 19.00 27.621 )58.46 71.054 2B5.00 0.096'll 
TAKEOFF 1.000 18000.0 o.o 10741.891 1.000 0.10 o.o !Z5.ll o.o 210.00 o.o 
CLIMBOUT O.B50 15100,0 2.260 8841.145 I.ODO 2.20 a.on 124.18 0.256 561.00 0.00015 
APPROACH 0.400 1200.0 6.13'l 4174.469 1.000 4.00 0.409 278.30 1,471 480,00 0.00085 
TAXI-IDLE D.050 900.0 Bl.223 1131.970 1.000 1.00 10. I 76 132.06 17.054 105.00 O.O'l6'll 

TOTAL FOR CYCLE: J8,2B'l 1218.31 1641.00 
LBS POLLUTANT/IK LB FUEL /CYCLE I 31. 42 8 
LBS PDLLUTANT/IK LB TH-HR/CYCLE I 21. ))) 
LBS POLLUTANT/IOOOK LB TH AT T ,Q,: o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN, LBS. LBS. 

TAXI-IDLE 0,050 'lOO.O lo'll5 1111.'170 1.000 19.00 0.606 JSB.46 1.692 285.00 0.0021) 
TAKEOFF 1.000 18000.0 I H.162 10141.891 1.000 0.10 1.561 125.12 12.452 210.00 0.0014) 
CLIMBOUT 0.850 15100.0 B'l,151 8841.145 1.000 2.20 3.269 124.18 10.084 561. 00 0.00581 
APPROACH 0.400 1200.0 20.411 4114. 46'l 1.000 4.00 1.161 218. 10 4,B'lO 480.00 0.00281 
TAXI-IDLE 0.050 900.0 1,915 II l I. 910 1.000 1.00 0.221 132.06 1.692 105,00 0,0021) 

TOTAL FDR CYCLE: 1.020 1218.)1 1641,00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 5.162 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 4.218 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 86.698 
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OATE: 7/16171 

TfST ORGANIZATION: U•llH:J/EPA 

ENGINE SUPPLl[R: U"ITFO AIRLINES 

ENGINE OATA •••••••••••••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••~•••••••••••••••••••••••••••• 

FNGl'lE TVPE ANO M!lOEL: JDO -lB 

MATEO TMRUST: 

FNCINE TOTAL TIME: 

!IMF SINCE ~ur SECTION OVEKHAUL: 

TIME SINCE: 

NI CO•PRF.SSOK OVERHAUL: 
NZ COMPRESSUP OVE•HAUL: 
COMRUSTOR C4N REPLACE.•F"l: 
FIMST SIA~F NOllLE GUIOE VANF OVERHAUL: 
NI TURAINE nvERttAUL: 
~2 TUR~l~E nvERHAUL: 

FllFU JET - A FUfl H/C RATIO: 

IAOOO, 

BO I 6, HRS 

zqqz. HRS 

zqn. HRS 
IZ5l7. HRS 

o. HRS 
o. HRS 

IZB5. HP S 
o. HRS 

1,q70 

OPE~ATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPFRATURE, OFGREF.S F: START 'iS.22 

ATMOSPHFRIC P~FSSllRt: START 

INLFT 410 HU•I DI IV, LBS H2J/LR A IR: 

NUMREP OF TFSIS: 

EXHAUST GAS P•F.SSll•F IN INCHFS HG. 
PRE-REPAIR !VP~ ENGINF.. 

0.0082 

BB.00 PER(.FNT 

FINISH 5R,2B 

FINISH n.B 1 

r.LOCK TFS r PUWFR ENGINE MEASURED 
II ME •noE JH:.rus r, u~s PF RC ENT SPFFO FUEL 

OR tU,TF1J RP• FLOt1111 
SHP I .O. NI N7 l t3/~Q 

• io. on 11 0 "745.00 48 504h.OC BB4h. 00 4')67. on 
842.00 21 I 13107.00 12 5Bl•.OO •35• .oo 6q2J,CC 
R4 7. 00 31 z 11,511. 00 •I Mn4.00 q17q .oo q21,q.00 
Q4h .oo '" l 1010.00 5 7017. 00 S~'°Jl. 00 11 qi .QC 

POWER E.:HAUST EXHAUSI C'I co THC Nil 
PERCENT r,45 GAS I "'F.T) 2 IWE!I I Wf TI 

PAT[O Tf t'P P•ESSllRl PPfr'V I oET I PP~V PPMV 

T .o. DEG•HS f PSIA ~FPr.ENT v 

4H 11,1\J • R'l 40.1'0 qs.oo 2.l5 10. i;o )2.00 
1Z 17l. illO 47. l fl b0.(10 7. 5 L \,Rn h6. co 
•I tl83. 40 ~4.30 42.00 l.10 1.50 QQ.00 

5 ~· •• 80 JO. f,O qq"'>.00 1. 51 1200.00 Q.{,0 

GAS GEN CALC COMPRESSOR ENGINE TURB!r<E 
A IR FLOW F /A Pl SCHARGE PRr SSURF. INLET 

LR/SEC T E:~.P RATIO TEJlllP 
OEGRHS F EPR DFGRE£S F 

-o.oo -o.ooonoo -o.oo 1.35 -o.oo 
-o.oo -0.000000 -o.oo 1.60 -o.oo 
-o.no -o. 000000 -o.oo l.R5 -o.~o 

-('1.00 -o.oonooo -o.oo -o.oo -o.oo 

NO NO •LOE HVDF S SMOKF PAPTICULAHS 
2 x 

IWETI I Wf TI 
PP~V PP~y 

-o.oo 4J.OO -o.oo -o.oc -o. 00 
-11.00 h2.00 -a.no -o .. oo -c.on 
-u. 00 104.00 -o.oo -o.oo -o.oo 
-o.oo 10.00 -n.oo -o.oo -o.oo 

POWE~ "'IA.SS r•I "ASS ~Ml MSS E~ I "\I.SS F Ml ·"'h~S f•I MASS F"I M~SS F•I ~•SS EHi -.ss F~I "ASS FHI ~ASS E"1 "1 &.SS F•I 
Pf RC ENT en t<t 'nl rc2 ~~" t~.) :i co HC N07 C02 NO NOX 

RA TEO lilt lK l ~/ lK L~/IK LP./IK ll'/ 11( LP.II K LR/t-R L !!/ 1-'M l 01 HR LB/HR LR/HP l~/HR 

r.o. L• l=UFL LA Fll(l LP F11f L LB flJfl I~ run LR FllFL 

4H ff. Pl o. 5h -o.nn J 140. MJ ".aq l. 57 4o.zq 7. s~ -f!.00 14326.86 n. zq }Q.'i'; 

72 '·. 7q o.oe -n.oo 314~. 14 8,Q2 B. 13 '1. lb 0.57 -a.o~ l ( Jq1 • • 'i6 ~I. 7l i;b. 2H 
QI 2. 17 ('l.l")h -~.oo l 151." 7 IO. 52 11.ns 7.5. I q 0.52 -n.oo 29210.'4 07.52 102.4~ 

5 l "· 5' 1q. 92 -a.no 71"'>~. ·H .. I. RJ I ,q I 137.bJ 95.0b -n.oo 3281.~J 2.IH 2. Z7 

POW FR C~· ca THf. NO '" NU 
PERCENT 2 7 x 

R4TEO LM./IKllTll-•tO 11\/ l".•TH-l-iR. L ~/ 11(• H<t-HR LB/I I< II Tt..-HR LR/ ll<#T~-1-Hl LB/ I tt..#TH-HA 

1.0. 

49 4. ,.,c, l f1 \H. 2q7 n. l•1 2.54q -o.~nn 1. 1.')"i 
7 2 7. 5 'I lhf;.l. 4')"\ 0.04'.' 4. 7\ \ -o.ooo 4.zqi;, 
•I I. 52~ L H,<'J.1.\2 'J.(lll "i .~(lb -o. r~e 6. Z05 

5 I tf'l. lh \ \.7 <,q, I 41 q4. 170 2. 1.,q -o.ooo 7.24<) 
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CAL ID NUMBER: 133 ENGINE fYPE AND MODEL• JT30 -JB SERIAL NUMBER• 1>001>4 

TEST ORGAN I UTIDN: UNITED/EPA 

MODE FRACUDNAL POWER ElllSSIDN FUEL USAGE TlllE IN CD FUEL LB CD I ENERGY LB CD I 
POWER t fH RATE RATE llT FACfDR MODE llASS llASS ll LB FUEL t Tit-HR t Tit-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAX I-IDLE 0.050 900.0 Z53.7ZI 971.948 1.000 19.DD 80.]45 301.18 Zl>loOH 285.00 0.28191 
TAKEOFF 1.000 18000.0 18.871> 10223.217 1.000 0.10 0.220 119.27 1.841> 210.00 0.00105 
CLIMBDUf O.B50 15300.0 23.414 834B.531 1.000 2.20 O. 81> I 301>.ll 2.B12 51>1.00 0.0015] 
APPROACH 0.400 1200.0 42.979 3881.598 1.000 4.00 2. 81>5 259. 11 ll 0055 480.00 0.00597 
TAXI-IDLE 0.050 900.0 253.121 971.948 1.000 1.00 29.1>01 I llo ]9 21>1.044 105.00 0.28191 

JDTAL FDR CYCLE• I !lo B92 1105.13 11>41.00 
LBS POLLUTANT/ I l LB FUEL/CYCLE: 101.001 
LBS PDLLUTANT/IK LB Tl+-HR/CYCLEI 69.404 
LBS POLLU1ANT/IOOOK LB TH AT T.o.: 1.223 

llOOE FRACTI DNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RUE RATE WT FACTOR llODE llASS llASS ll LB FUEL t H+-HR t Tit-HR 

L8/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 95.]01> 971.~8 1.000 19.00 30.180 ]07.7B 98.051 285.00 0.10590 
TAKEOFF 1.000 18000.0 o.o 10221.211 1.000 0.10 o.o 119.21 o.o 210.00 o.o 
CLIMBOUT o.850 15300.0 o.o 8348.531 1.000 2.20 o.o 301>. I I o.o 51>1.00 o.o 
APPROACH 0.400 1200.0 ).1>49 )8B7.59B 1.000 4.00 0.20 259.17 0.'1)9 480.00 0.00051 
TAXI-IDLE 0.050 900.0 95. 301> 971.948 1.000 1.00 11.119 113. 39 98.057 105.00 0.10590 

TOTAL FDR CYCLE: 41.54] ll05.13 l641.00 
LBS PDLLUTANf/ IK LB FUEL/CYCLE: 31.570 
LBS PDLLUTANT/IK LB Tit-HR/CYCLE: 25.315 
LBS PDLLUTANJ/IOOOK LB TH AT T.0.1 o.o 

MOOE FR ACT IDNAL POWER ENI SS ION FUEL USAGE TIME IN NDK FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS ll LB FUEL t Tit-HR t Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o.oso 900.0 1.1>15 911.948 1.000 19.00 0.510 ]07. 7B 1.723 285.00 0.00186 
TAKEOFF 1.000 IBOOO.o 129. 334 10221.211 1.000 0.10 1.509 119. 27 l2.1>51 210.00 0.00719 
CLIMBOUT 0.850 15300.0 80.931> B348.5ll 1.000 2.20 2.91>8 301>. ll 9.1>95 51> 1.00 0.00529 
AP PAO AC H 0.400 1200.0 22. 503 3881. 598 1.000 4.00 1. 500 259.17 5.188 480.00 O.OOlll 
TAX I-IDLE 0.050 900.0 1.1>75 911.948 1.000 1.00 0.195 1ll.39 1.121 105.00 0.00186 

rOTAL FDR CYCLE: 6.702 1105.13 11>41.00 
LBS POLLUTANT /IK LB FUEL/CYCLE: 6.062 
LBS POLLUTANf/ IK LB Tl+-HR/CYCL EI 4.084 
LBS POLLUTANT/IOOOK LB TH AT r.o.: 83.821 
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OATF: 7nH71 

resr ORG•NI l•llO~: IJNI fFO/EP• 

ENGINF SUPPLIFR: llNITEO •IRLINES 

FNGINF nATA ••••••••••••••••••••••••••••••••••••••••ooooooooooooooooooooooooooooooooooooooopoooooooooooooooooooooooooooo 

FNGINF rvPF A"D MOOFL: JTJO -)A SFRIAL NUMBFR: 

'f.ATEn T>•RLSI: I BOO.n. 

ENG I NE rorAL TI"" qQb4. HRS 

rl•E S l~CF H~ T SEU ION OVFMHAUL: 1131. HRS 

flHE SIN(f: 

NI CCMV~ESS~R OVERHAUL: -o. HRS 
NZ COMP• ES SOR OVERHAUL: -o. HRS 
COMBUSfUR r.AN REPLACFM"~T: -o. HP S 
FIRST STAr.F NOZlLE GUIOE VANF OVERHAUL: -o. HRS 
NI TURij!NE !JV fR HAUL: o. HRS 
NZ TURRI NE UVFRHAUL: -o. HRS 

FUEL: JF T - • FUFL H/C RAT I~: 1.qzo 

OPERATIONAL llAT~ 00000000000000000000000000000000000000000000000000000 

ol.bO FINISH sq.oo 

29.n 

o.011n 

•FLATIVE HU•l~ITV: n.oo Pf~CF.NT 

SAMPLE LINF: TFMPfWATURF, C~GRHS (: lbO.CO, FLOW •AIF, LITERS/HIN: 5.00 

COMMENTS: 

FX~AIJST C.4S Tf~PF~ATU~~ IN OFGRF~~ 

fl(HAUST GAS PltF.;,\dRt- IN l"ICHFS Hr.. 

CLOCK rrsr POWFR 
T IMF '-'flfll; THRUST,LRS PtRCFNT 

nR Rl\TEU 
SHP r .o. 

-o.oo I/ ~Q63.00 4'• 
-o.no 71 llRl5.00 71 
-n.oo l/ lb767.00 90 
-n.oo 4/ ~qo.oo 

POWER F '(HAtJCjl [)'HAUSJ (II 

PERCENT GAS GAS I WF TI 
.. TEO IF•r PRFSSURF 1-'P"IV 
r.n. ~FG•FFS r PS IA 

4q l 7'>. 00 40.40 110.0r" 
71 4l B.110 46.QO A0.00 
qo 4R(•. 00 'i3. qn 4() •. 10 , 210. ~o 3n.eo q·rn.oo 

f P\G l~f MF.ASUHD GAS GF N CALC 
Sl'EEO FUEL AIR FLOiil FIA 

RP"1 FLOW LR/SFC 
NI NZ LA/HR 

5116. 00 8q51.oo 4018.00 -o.oo -o. nonooo 
5146.0C q417.00 b%'J,00 -a.no -0.000000 
blbl.00 qetz.oo qnz.oo -o.oo -o.oonooo 
2014,0D 5R4~.oo 120B.OO -n. oo -o. 000000 

r.o THf. NO ND NO 
2 l•ETI I oET I z x 

1 o[ II PP.'1V PP'°'V I 'oETI I WFT I 
PHUNT v PP~V PPMV 

l. 10 0.10 ]4. 00 -o.oo 44.0C'I 
7. S5 1. 20 57. bf! -o.oo hl.60 
z. 6~ 11.66 R8.00 -a.on 93.00 
I. 42 IP60.00 q.40 -o.oo 10.zo 

bbHOl 

COMPRESSOR ENG I NF IURAINE 
n I SCHARGE PRF.SSURE I NL ET 

TEMP PAllO TF"4P 
OEGRFES F EPR DEGPlES 

-o.oo I. lb -o.oo 
-o.oo 1. 5q -o.oo 
-o.oo 1.83 -o.oo 
-o.oo -o.oo -o.oo 

ALDEHVDES SMOKE PAPllCllLAIFS 

-a.co -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-a.on -o.oo -o.oo 
-o.on -o.oo -o.oc 

PnwE P .,.ASS E•I ."AAS5 F •I ~~SS F ~~ I "ASS F,,. I MAS'} E'! I ,"'IA~S F.• I •.ASS F• I MASS EM I MASS f:!'JI MASS F.·'41 ~ASS E~I •ASS F •I 
PERCENT co It(. ·~07 CM N•1 NOX CD HC N02 en ~o NOK 

RA TEO l f\11 K I RI I K l >\/I K Ln/ ll< l B/ IK LR/ IK LB/HM. LA/HR l ~/HR LR/HI( LR/HM. L 8/H~ 
T .n. LR FUF I LP FUEL L~ FllE'L LR ruEL Le FUEL l" FUFL 

4q Q. lib 0.01") -o.oo H4Q.R<; 4.8~ b. 2~ 46. ?l'.i 0.07 -o.oo 15lq5.4S 23.48 )Q. )'I 

71 4. 71 "· 05 -1.on 314R.ll 1. 43 e.21 l?. SJ 0. 38 -o. 00 llqzl.R5 51. 77 >1. 16 
QQ l. Ol n. 01 - l. o·~ H ':>l.O~ 10.<g I!.% 2 R.OT 0.27 -o.oo ZQZl6.!>7 101. 43 I 07. Ill 

5 l'llJ .ll'1 I Z ,,q4 -o .on 2b31. hi) 1.tn 1.qe I IZ. di 152. I l -n. oo 31%.Zd z.20 z. )0 

POWFR. C8 r.r. TH( '(I NO ~o 
PERCFNT 2 z ' RATEO Lf'/ lKlll fH-~HI: Le/lKllJH-H':I,. L ll/ l I<. dTll-HR LR/lKlffH-H~ l 9/lKtfTH-t-'R L~/IKHH-H• 

T.n. 

4q 5. I b1 1•q>.J54 o. no1 z. 1,zo -o.oon 3. J•>t 
II z. 'ib7 1710.640 f').t)?Q ,, • r.1q -o.ooo 4.4h0 
qn I. TZ'l 17'lb.064 ll.'lll1 6. l3C'j -o.noo b.5ftQ 

1n .. 1M ll!IZ.~h7 l'Z.415 z. 20'1 -a.nor. z.1n 

F 
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CAL ID NUMBER: 136 ENGINE TYPE AND MODELO JUD -3B SERIAL NUMBER: 669303 

TEST ORGANIZATION: UNI TED/EPA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE NASS NASS IK LB FUEL I Tt+-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.050 '100.0 IH.306 1133.015 1.000 1'1.00 39. 364 358. 79 109. 713 285.00 0.13Bl2 
TAKEOFF 1.000 18000.0 21.156 10517.30'1 1.000 0.10 0.247 122. 70 2.011 210.00 0.00118 
CLIMBOUT 0.850 15300.0 25. J72 8653.250 1.000 2.20 0.930 317.29 2.932 561.00 0.0011>6 
APPROACH 0.400 7200.0 61. 594 4028.169 1.000 4.00 4.240 26B. 54 15. 787 480.00 0.0088) 
TUI-IDLE 0.050 '100.0 124.306 1133.015 1.000 1.00 14. 502 132.IB 109.713 105.00 0.13812 

TOTAL FOR CYCLE: 5'1. 281 11'19.50 1641. 00 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 4'1.423 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 36.126 
LBS POLLUTANT/IOOOK. LB TH AT T .O.: 1.111 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MOOE NASS NASS IK LB FUEL I TH-HR f TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.050 900.0 145.806 llll.015 1.000 1'1.00 46.172 158. 7'1 128.68'1 285.00 0.16201 
TUE OFF 1.000 18000.0 o.o 10517.309 1.000 0.10 o.o 122.10 o.o 210.00 o.o 
CLIMBOUT o. 850 15300.0 o.o 8653.250 1.000 2.20 o.o 317. 29 o.o 561. 00 o.o 
APPROACH 0.400 7200.0 I0.'169 402B.169 1.000 4.00 o. 7ll 268.54 2. 723 480.00 0.00152 
TAXI-I OLE 0.050 900.0 145.806 1133.015 1.000 1.00 17 .011 1)2.18 128.689 105.00 0.16201 

TOTAL FOR CYCLE: 63.914 1199.SO 1641.00 
LRS POLLUTANT/IK LB FUEL/CYCLE I 53.284 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 38.948 
LBS POLLUTANT/IOOOK LB TH AT T.o.: o.o 

MOOE FRACI IONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER • TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR • TH-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o.oso '100.0 2.12<1 1131.015 1.000 l'J.00 0.614 358. 79 l .BT'I 285.00 0.00237 
TAKEOFF 1.000 18000.0 144.115 10517.109 1.000 0.10 1.681 122.10 13. 701 210.00 0.00801 
CLIMBOUT o. 850 15100.0 91.37) 8653.250 1.000 2.20 3.150 317.29 10.559 561.00 0.00597 
APPROACH 0.400 7200.0 22.221 4028.169 1.000 4.00 1.492 268.54 5.518 480.00 0.00109 
IUl-IOLE 0.050 900.0 2.129 1131.015 1.000 1.00 0.249 132. IB 1.879 105.00 0.00237 

TOTAL FOR CYCLE: 7.436 1199.50 1641.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: 6.199 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 4.531 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 93.408 
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OATE: 1121171 

TEST ORCANllhTION: W ~ I TWA 

fNCINE SUPPLIER: W A 

FNGINF OAT~ ••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

E~GINE TYPE AND •OOFL: JTlO -JR SERIAL NU•BFR: Pb43 B49B 

IAOOO. 

II 5b4. HRS 

I 5b4. HRS 

TIME SINCE: 

NI CnMPRfSSOR OVFRHAUL: 593b. HAS 
NZ CC•P-ESSOR OVERHAIJL: 5H6. HRS 
COMRUSTnR CAN REPLACE~ENT: 59Jb. HAS 
FIRS! STACF NOLILE CUIOE VANE OVER~AUL: 5936. HRS 
NI TURHINF llVfRHAUL: 5916. HRS 
N2 !URBINE OVERHAUL: 59lb. HRS 

FUEL: JP-4 TF Fun H/C RAT 111: 1.07.0 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLF.T AIR HMPERATURE, OEGREFS F: START 75. 00 FINISH 75.00 

ATHOSPHfRJC PRFSSURF: SIART 2A.9B FINISH 2B.9B 

INLtl AIR HU•IOITV, LBS H20/LR AIR: o. 0094 

42.50 

SAMPL( LI ~E TRANSPOPT TI ME, SEC: 1.00 

NUMBER OF IFSTS: 

COMMENTS: 

Ff A ANO AIRFLO~ CALCllLAIEO FRO• FXHAUSI COMPOS II ION FUR FIFIH RUN. N02 
O~T~DM)NfO RY SUHIRACT ION. 

FL AP SEO TES l IJOWFR fNCINF. ME A SUR FD CAS GEN CALC COMPRESSOR ENGINE TURBINF. 
TI MF •OnF fHRUST ,UiS PE~CFNT SP CEO FUEL A IA FLOW FIA DISCHARGE PRESSURE INLET 

OR RATEr. RPM FLOW LBISF.t IEHP RAT 10 rF•P 
SHP T .O. NI N2 LB/HA DEGREES F EPR DEGREES F 

o.o ~' 0 QI00.00 50 5440.00 qlb0.00 5110.00 12b.OO 0.011300 -o.oo l.H -o.oo 
4. 30 II 11200.00 bl 5B60.00 Q460.00 6320.00 142.30 0.012300 -o.oo -o.oo -o.oo 

11.00 u 11700.00 " b2HO.OO ~no. oo 7650.00 157. 60 O.OIHOO -o.oo -o.oo -o.oo 
2A.OQ j/ 15420.00 ~5 6680.00 1ooao.oo Q400.00 I 7J.90 0.015000 -o.oo -o.oo -o.oo 
v •. oo ,,, 3 11 oo.oo 6 2100.no 6150.00 1110.00 14.70 0.000000 -o.oo -o.oo -o.oo 
16.30 51 4 14900.00 Bl 656C. CO 9B90.00 RQ40.00 170.00 0.014600 -o.oo -o.oo -o.oo 

Pf)WFA nHAUSI EXHMJST C•l en THC NO NO NO ALOEHYOES S.•OKE PAoTICULAIFS 
PF.RCENT GAS GAS l WE I I 2 l•ETI I WF TI ? x 

RUED TFMP PR[SSURF. PP"V I ;.F II PPMV PPMV C WET I C Hf I I 
T .O. ~FG•r.es r PS I A PrRCFNI v PPMV PPHV 

50 1n. oo 4.AO C.J.1)0 J.OQ 1.00 16. 00 2.00 18.0(\ -o.oo -o.oo -o. 00 
62 191. oo 6.50 20.00 2.21 12.00 41. 00 2. 00 i.·~ .oc -o.on -o.oo -n.on 
H H62. on q. 50 q.oo 2.49 3.00 14 .oo 1.00 1~ .no -o.oo -o.oo -o.oo 
RS %1 .oo ti:i.qo ~.QI) 2.11 o.o 91. co o.o 91.00 -o.oo -o.oo -0.00 

6 554. 00 o. 30 1,4q .oo l .44 1025.00 2 .oo 1. 00 9.00 -o.oo -o.oo -o. 00 
R2 Q4 l ,O() 10.20 1 2. 00 2.fQ 7.0.00 so.on 1.no e1 .oo -o.on -o.no -o.oo 

POWEP ~ASS f~ I ,.l\SS EHi •ASS FMI "6SS [Ml •ASS E• I ~ASS F•I "ASS E• I ••SS F~I MASS EM I MASS F"1 MASS FMI •ASS F•I 
PERCENT en HC ~02 CO? NO NOX co Ht ND2 C02 NO NUX 

o Areo LA/IK LP/IK L'l/ ll'I LA/I llC. LH/IK tPllK Let"1R L B/H? LR/~ LB/HQ L8/HP Lll/f-IR: 
1.0. LR F=IJfl LO FUFL LR FUH LA FIJ(l LA f. 1JFL LR FUH 

•o '-.'19 o.oo; n. 11 1126.66 5 .h3 i;.q4 70.Q2 O. ?8 l.bO I 5Q 11. 2l ? a. 11 JO. 31 
61 t. 75 0.110 n. 2<.1 11~8.8) fl. 11 7.06 11.0• l .HI I. R2 19774.?.·1 •2.~0 44. "'" 
73 o. 12 0.14 0. 13 3111. 11 Q. 73 q.86 5. 51 1.0, 1.01 23"51. 15 14. 43 7~ .44 
RS n. c;~ n.o ~.o 3132.34 Io. 16 10.76 5.41 o.o o.o 29'41.96 l 01. ll 10 l. 12 

' BO. •l 7 2. '!l l. 4' 280b.Q4 0. 1,1 I. Bl 9•. 31 qn. B4 I. 5q 3115.70 0.4~ 2.04 
q2 O. HrJ o. 85 o. l? ·11l.•.52 •• 73 Q.Ac; 7. 94 1. St 1.09 2H71.Bq 8b.9R dH.01 

PUWER r.n co TH( NU N~ NO 
PFKCEtH 2 2 x 
~ATFn lP./lKJTH-'"tR LA/ l"-1 TH-HJI li1/IK.tlTH-H't LR/lK#TH-~R LR/ll<llH-HQ LR/ l Kiii TH-H"-
T.O. 

50 ?. .2Q') l 7-;c;. 740 0 .011 3. lh2 O. l 76 3.317 
62 o. ~qn 11,5.554 o. '40 3.822 0. lh1 3.984 
73 0. 41 A 1~14.QBl O.OAO 5. h19 o.Olb 5. 715 
BS n. J 51 lQJQ.'r6i'J n.n h. '51)8 o.o 6.55R 

6 RI .241 IR l2. 4 53 1',4QO n.411 1. 'tl" l .B51 
82 'l. ';)) 1877. 710 0.509 5.8)8 n.01·.• 5 .9 II 
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CAL ID NUllBER: 282 ENGINE TYPE AND MODEL: JTJD -lB SER I AL NUllBER • Pf>0849B 

TEST DRGANI ZA Tl DN • S II R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE llASS llASS lK LB FUEL I Tl+-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.050 900.0 80.]0] 901.on 1.000 19.00 25.429 287.24 88.530 285.00 D. 08923 
TAKEOFF 1.000 18000.D 3.952 llBlO.ODD l. 000 o. 70 o. 041> 1)7.18 0.335 210.00 0.00022 
CllHBOUT 0.850 15100.0 Q,]]7 9419.021 1.000 2.20 0. 342 345. Jf> 0,991 51> 1.00 0.0001>1 
APPROACH 0.400 7200.0 41.424 4212.951 1.000 4.00 2. 71>2 280.81> q,.8]2 480.00 0.00575 
TAXI-IDLE 0.050 900.0 80.101 907 .011 1.000 1.00 9.31>9 105.Rl 88.510 105.00 0.08923 

TOTAL FOR CYCLE: 37 .948 1157.0B 11>41.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 32. 797 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 21.125 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.256 

MOOE FRACrlONAL POWER ElllSSIDN FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MOOE llASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR lllN. L8S. LBS. 

TAXI-IDLE 0.050 900.0 80.978 907.073 1.000 19.00 25.f>O 287. 24 89.274 285.00 0.08998 
TAKEOFF 1.000 18000.0 I. 77 I LL810.000 1.000 0.10 0.021 137.78 0.150 210.00 0.00010 
CLIMBOUT o.850 15300.0 2.459 Q419.02) 1.000 2.20 0.090 345.36 0.261 51>1.00 0.00016 
APPROACH 0.400 7200.0 0.2B5 4212.953 1.000 4.00 O.OIQ 280.86 0.01>8 480.00 0.0000• 
TAXI-IDLE o.oso 900.0 80.978 907.071 1.000 1.00 9.447 105.83 B9.214 105.00 0.08998 

TOTAL FOR CYCLE: 35. 220 LL57.0B 1641.00 
LBS POLLUTANT /IK LB FUEL/CYCLE: 10.439 
LBS POLLUTANT/IK LB TH-HR/CYCLF.1 21. 463 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 1.148 

MOOE FRACTIONAL POWER ElllSSION FUEL USAGE TIME IN NOX FUEL LB NOXI ENERGY LB NOXI 
POWER I TH RUE RATE llT FACTOR MOOE llASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 1.445 907 .011 1.000 19.00 0.458 281. 24 1.59] 285.00 0.00161 
TAKEOFF 1.000 IBOOO.o 151.117 llBI0.000 1.000 o. 70 1.763 137.7B 12. 796 210.DD O.OOB40 
Cl IMBOUT O.B50 15300.0 I00. 314 9419.02) 1.000 2.20 J.67B 345. 16 10.650 561.00 0.00656 
APPROACH 0.400 7200.0 19. 344 4212.951 1.000 4.00 1.290 280. 86 4. 592 480.00 0.00269 
TAXl-IDlE 0.050 900.0 l.44S Q07.07l 1.000 1.00 o. 169 105.81 l. 5q3 105.00 0.0011>1 

TOTAL FOR CYCLE: 7.157 LL57.0B 11>41.00 
LBS POllUTANTllK LB FUEL/CYCLE: 6.158 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 4.4Bl 
LBS PDLLUTANT/IOOOK LB TH AT T.O.: '17. 946 
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OAfE: 1110111 

TEST ORGANILAllON: • • 1 r •A 

FNG I NE SUPPL! ER: • A 

ENGINF OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttt•ttttttttttttttttttttttttttttttttt 

CAL 10 NUM~H: 101 ENGINE TYPE ANO MUOFL: JT)D -JR 

RATFO JHQUST: 

FNGINE TnHL TIMF.: 

TIME SINCE HUI SFCTION OVERHAUL: 

TIMF. SINCF: 

Nl r.r.~PAESSOR OVE~HAUL: 

N2 COMPRF.SSUR OVERHAUL: 
CD~BUSIOR CAN REPLACEMFNT: 
FIRST STAGf NOZZLF GUIOE VANE OVEPHAUL! 
Nl TURRINF OVF.RHAUL: 
N?. TURRINE OVERHAUL: 

FUF.L: JP-4 TF fUEl H/C RATIO: 

I BOOD. 

l0b1). HRS 

HW. HRS 

Jq)q, HRS 
)q)q. HRS 
Jq)q, HRS 
3q39. HRS 
)-)q. HRS 
JHq. HRS 

2.020 

OPERATIONAL OATA ''''''''''''''''''''''''''''''''''''''''''*'''''''''' 
INLEI AIR TfMPERATUPE, OF.GRFES F: START bl .oo FINISH b0.00 

ATMOSPHERIC PaESSUPE: START FINISH zq.10 

INLET AIP HUMIUITY, LBS H2UIL~ AIH: 0.0014 

RELATIVE HUMtntTY: 05.00 PERCENT 

SER JAL NUMB FR: 

S'"PLF LINE: TEMPHATIJRF, OfGREES C: 150.0C, FLOW RATE, LITERS/MIN: 

SAMPLF. LINE TRANSPORT TIME, SEC: l.00 

(OMMENTS: 

FIA AND AIRFLOW CALCULATF.O FROM F~HAUSI COMPOSITION FhR FIFTH RUN. NOl 
OFTER!!/ NED RY SlJ~TRACT ION. 

FL APSEO TFS T Pn~e ~ FNG l~F ME A SUR EU GAS GEN CALC 
TI HE •UnF THPUST,LSS PF.RCENT SPHD FUEL AIR t=LUW FIA 

OR ~ATFO •PH fLOW LB/SEC 
SHP r .n. NI NZ LB/HR 

o.o bl 8%0.00 49 5HO.OO 9000.00 4q50.oo 127.40 O.OIOQOO 
5.00 II 10Bb0.00 '" ~soo.oo qno.oo 001r.no 14 ).00 0.(11 l BOO 

15.00 u IJOb0.00 1l bll0.00 qs40.oo 1JQO. 00 158.50 o. 01 )000 
32.00 )/ 15120. 00 B5 b5AO. 00 nbn.oo q1ao.oo 175 .oo 0.014600 
15.)0 41 1040.00 ' 2050.0r. 5q50.oo %0.00 10.bO O. C08100 
•0.00 51 ' 14440. f')O 80 64·10. no %50.00 %10.00 l6q.20 0.014200 

pnwfR EXHAUST EXHAUST en [[ THC NO NO NO 
PERCfNT l'iAS GAS I WET I 7 IWET I I Wt Tl z x 

•ATFD Ti:,,_P PRf SSURf .,PP'V I WET I PPHV PPMV I WET I I WE 11 
r .n. OEG~LES F PS I A PEPCF.NT v PPMV PP'4V 

.q lO'i. 00 4. Al) '1.00 7. I f.l 4.00 30 .oo e.oo 18.00 
bO 1'7. 00 b. 50 1 ~.oo J.,H o.o 1.1.00 b.OO 4Q,OC 
17 ~11.00 R. 4() Q.f')O l.5B o.o ,1.00 4. 00 b5. 00 
H5 qo1. rm 11. 10 5. 00 l.d8 o.o RQ .OO 4. 00 qj. 00 

5 541. nn 0.40 ~~).00 1. eu QI0.00 J.00 1. 00 10.00 
AO 8b4. t"IO 10. I !l 6.00 :? • qo o.o 76. on 5. 00 Al .00 

I TWAlllOI 

CCMPRESSOR fNG I NE TURBIN( 
OISCHARGE PRF.SSURE INLET 

TEMP RA TIU HMP 
OEGRH S F EPR DEGREES 

-o.oo I.JI -o.oo 
-o.oo -o.oo -0.00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -0.00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

AL DE HY OF S s•n•e PAQTICULAYFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o. 00 
-o.oo -o.oo -o. 00 
-o.oo -o.oo -c.oo 

PO•EP •ASS FMJ '1A~ S EM I '4ASc; HU YASS ["' MASS [Ml MASS l~ I .. S5 fMI MA SS £•I MASS FM I MASS EMI MASS F~I ~ASS f.• I 
PERUN! en Hr. NUZ CO? NO NQ)' co HC NOZ C02 NO Nf1' 

RA f El" LR/ lK l All K L ~/ IK LP/ t ir; LR/ LK Let IK LB/~M LA/HR LB/MR lA/HA. lq/~~ lB/.,.R 
T.O. L~ FUfL LO ruF.L LR FUfL L~ FU(L LP Fll[L LB fUEL 

4q l . • ,,, 0.21 1. l I llH,44 4,54 ~.75 IQ.bl I. C4 5.QQ 15475.BB lZ.41 ]8.46 

60 I. 51 0.1 o. 84 3130.Hl 6.01 b .85 q. JO o.o 5 .oq 1qoo4.15 36. 51 41.bO 
17 O.M o.J n. 51 J L l?. 15 1. 74 ~. 25 5.( 4 o.n ). 1~ l314b.51 57.ll 60.Q6 

B5 o. J5 o.o Q.45 31 I?. 10 10. 12 I0.5B J. I B o.n 4.lB ZR75B.15 Q2.Ql 97.0B 
5 ~Q.64 5 J. ll I, I" lHCl'.t. 26 0.50 1.hB 5 7. Zb 5L. LB 1. ll 2177.5) O. 4A I .bl 

~o 0.43 o.o ~.5, Jll?,57 A.HQ c;. 4 7 '· 10 o.o 5.07 2715Q.]b 11.01 B?.14 

POW FR en en THC NO NO NO 
PfRCf NT l 7 

RA TEO lH/IKlffH-t-iP LR/11(.lffH-HR LR/1K•1'1-HR l RI 11".ff t+-H~ lq/ lK llTH-HR LRllKllffti-HR 

T .O. 

4q 2, I qa l727.}l~ o. l I 7 2.50• o. tibq '. l 77 
bO 0. R'; 1 111,1 .Q21 o.o ).)b2 0.4tiq J.HI 
1Z n. 1q3 117l.J2b o.o 4. JB I 0.287 4 .66R 
A5 o.~01 IAl1.lb4 o.o b.Obit C.113 6. 3) 1 

5 s.-,. !'153 2b10.10,.. '•ll. 21 b 0.4b5 I .08b 1.551 
BO O. Z51 IABO.RC.Z o.o 5.3'.\7 o. J51 5.b•A 

F 
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CAL ID NUMBER• 301 ENGINE TYPE AND llODEL: JUD -lB SERIAL NUMBER: ITWA31301 

TfST ORGANIZATION: S W R I TWA 

llODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR MODE MASS llASS IK LB FUEL t Tit-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 46.291 758. 395 1.000 19.00 14.659 240.16 61.038 285.00 0.0510 
TAKEOFF 1.000 18000.0 7.413 10680.215 1.000 0.10 0.081 124.60 0.696 210.00 0.00041 
CLIMBOUT o.8so 15300.0 6.136 9007.215 1.000 2.20 0.212 130.26 0.101 561.00 0.00041 
APPROACH 0.400 1200.0 11.120 4052.942 1.000 4.00 2.015 270. 20 1.618 480.00 0.00432 
TAXI-IDLE 0.050 900.0 46.291 758.395 1.000 1.00 5.401 88.48 61.018 105.00 0.05143 

TOTAL FOR CYCLE: 22. 453 1053.70 1641.00 
LBS POLLUTANT /1 K LB FUEL/CYCLE: 21.309 
LBS POLLUTANT/IK LB TH-HR/CYCLE: I) .683 
LBS POLLUTANT /IOOOK LB TH AT T.o.: 0.482 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB l<C I 
POWER ' TH RATE RATE llT FACTOR MODE llASS llASS IK LB FUEL t Tit-HA ' Tit-HR 

LR/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 45.653 758. 395 1.000 19.00 14.451 240.16 60.197 2B5.00 0.050H 
TAK EOFF 1.000 18000.0 1.014 106BO. 215 1.000 0.10 0.013 124.60 0.101 210.00 0.00006 
CLIM8DUT 0.850 15300.0 I. 362 9007.215 1.000 2.20 0.050 130.26 0.151 561.00 0.00009 
APPROACH 0.400 7200.0 4.011 4052. 942 1.000 4.00 0.261 210.20 0.990 480.00 0.00056 
TAXI-I OLE 0.050 900.0 0.653 75B.395 1.000 1.00 5. 326 88."8 60.197 105.00 o.o5on 

TOTAL FOR CYCLE: 20.111 I 053. 70 1641.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: I 9. 088 
LBS POLLUTANTllK LB TH-HR/CYCLE• 12.256 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 0.696 

HOOE FRACTIONAL POWER ElllSSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOi/ 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I Tt+-HA t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 0.912 75B.395 1.000 19.00 0.2B9 240.16 1.202 285.00 0.00101 
TAKEOFF 1.000 IBOOO.O 146.154 106B0.215 1.000 0.10 1.101 124. 60 13.103 210.00 o.ooB 13 
CLIMBOUT 0.850 15300.0 93.930 9007.215 1.000 2.20 ].444 130.26 10.428 561.00 0.00614 
APPROACH 0.400 1200.0 19. 268 4052.942 1.000 4.00 1.2es 210.20 4.154 480.00 0.00268 
TUl-IOLE 0.050 900.0 0.912 75B.J95 1.000 1.00 0.106 88.48 1.202 105.00 0.00101 

TOTAL FOR CYCLE: 6.831 1053. 70 1641.00 
LBS POLLUTANT II K LB FUEL/CYCLE: 6.481 
LBS POLLUTANT/IK LB Tt+-HA/CYCLE: 4.163 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 94. 859 
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OAIE: 8/ 2171 

!EST nRCANl!HION: W R l TWA 

ENCi NE SUPPL! FR: W A 

F.NGINF DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL 10 NUMRFR: 107 ENGl~E TY•E ANO MOOEL: JllD -18 SERIAL NUMBER: b•l558 

•ATEO THRUSI: 18000. 

ENGINE TnUL llHF: 4158. HRS 

TIME SINCF HOI SECTION OVERHAUL: 4158. HRS 

Tl HE S l NCF: 

NI COMPRESSOR OVERHAUL: 4 l 5R. HRS 
NZ CCMPRFSSOR OVERHAUL: 4158. HRS 
CO~DUS!OR CAN RFPLACF~FN!: 4158. HRS 
FIKSI SIACE NOllLE GUIOE VANE OVERHAUL: • 158. HRS 
NI TURBINE OVFRHAUL: 4158. HRS 
N2 !URRl~f OVERHAUL: 4158. HRS 

FUEL: JP-4 IF FUEL H/C RAJ 10: 2.020 

OPERATIONAL nATA tttttttttttttttttt•••••tttttttttttttttttttttttttttttt 

INLET AIR IEMPFRHURf, DEGREES F: SIU! 12.00 FINISH 12.00 

AIH05PHF•IC PRESSURE: SIAR! FINISH 

INLF! AIR HUMIOllY, LBS ~20/l~ AIR: 0.0120 

RELATIVE HU•l~llY: b8.00 P~RCENI 

SA~PLE LINE: !E•PERATURF., CEGRF.F.S C: 150,00, FLOW RAIE, LITEPS/MIN: 42. 5n 

SAMPLE t. INE IRANSPORI llME, sec: 1.oc 

NUHAER OF !ESIS: 

COMMENTS: 

F/A ANO AIRFLOW CALCllLAIED FRO• F.XHAUSI CO•PUSlllON ~OR FIFTH RUN. N02 
OEIFRHINEO BY SUHIRACTION. 

ElAPSEO TE SI POW FR FNGINE HF.A SURED GAS GEN CALC COMPPESSOR F.Nr.I NE TIUIBINE 
Tl MF. •one THRUST ,LSS PE•CFNT SPEF.~ FUEL AIR FLOW F/A OISCHARf.E P•FSSURE lNLF! 

OR RATFO RPM FLOW LB/SFC IFMP KAT IO TEMP 
SHP T.o. NI N2 L 8/HR OEGRF.ES F F.PR nEGREFS 

o.o bl 0 'J040.00 50 5420.00 9130.00 50)0.00 126.00 0.011100 -o.oo 1.17 -o.oo 
•.15 11 lllB0.00 62 5840.00 9420.QO 6790.00 142.)0 o. 0173~0 -o.oo 1. so -o.oo 
9.30 21 1noo.oo 73 b2l0.00 <J6RO.OO 7630.00 158.50 0.01)400 -o.oo 1.66 -o.oo 

14.45 l I 15440.00 BS 6670.00 9980.00 9)60.00 171.90 o. 014900 -o.oo 1.84 -o.no 
72.00 41 1 960. 00 5 2010.~0 5870.00 1020.00 12.00 o. 008900 -o.oo -o.oo -o.oo 
~6.00 51 4 15000.00 Bl 6550.00 9900 .oo 8950.00 111.00 0.014500 -o.oo -o.oo -o.on 

PUWEP F XHAUSf EXH~US T (() r.n THC NO NO NO ALOEHYOES S•OKE PAPT ICULArFS 
PERCENT GA5 f.AS I wF TI 2 IWE Tl I WFTI 7 x 

• Al F.n TEMP PRISSURF PPMV I WF. I I PPflllV PPfllV I Wf f I I •FT I 
T .o. DFGREFS F PSIA PE RC ENI v PPfllV PPMV 

~o no. on 4. 80 ~1.no 2. 71 17.00 34.00 1.00 31.00 -o.on -n.no -o.oo 
~2 IQQ,00 i..so lb.no 2 ,.44 2.00 45.00 5.00 •o.oo -o.oo -o.oo -n.oo 
n 856.110 A. 60 I 5. 00 2. '5 o.o 62.00 3 .oo 65.00 -o.oo -o.oo -o. 00 
R5 qi:;Q.'}0 11 .oo zc;.oo z. R9 o.o 85.110 2.00 87 .oo -o.oo -o.no -o.on 

5 5l b. on o. 30 t>45.1)0 l. HO no.no 4,.00 4,00 B.oo -n.oo -o.oo -a.no 
83 910 .oo Io. JO 7n. oo 2. RI o.o 7b.OO J,On n.oo -a.no -o.oo -o.oc 

POWEP HASS FMI "4SS FHl •ASS (,-.,I "4A5S EHi ~ASS ... MA~S EHi MAS~ E.•l 111 ASS F.Ml .•ASS EMI MASS F•l HASS FMI ••SS l •l 
Pf PC ENT co Hr. 11,102 C02 NO •u• r.u HC. NUZ C02 ''° NU> 

RAT(O LRllK L 911 K L=t./111. L •11 • t.91 lK Le/l K Lll/t'R L Rl"R L RIHA LR/Hf' l f!/t-fM LBl"R 
T.u. L8 FUFL LR fllEL LR FUFL LR rurL LR FUEL L~ FUFL 

•o 4.MI 0.6} 0.44 ll24.l9 s.02 5.4 7 n. 51 3.11 2. 21 15114.70 75.27 2'1. 'n 
62 2 .12 0.09 0.61 ll29.b5 "· 0) h.70 I J. l, 0,.5ll 4.22 1%85.5n l 7. q~ 47 .11 
7l I.I·\ o.n ·1. )I t I .I 1. 4 7 1. 66 R.OJ e .61 o.o 2. 8) 238•1.ll SA. 44 61.27 
H5 I. 1l o.n o.n JIJO.Sl <J.b.\ Q,.85 18.11 o. 0 2.1} 29101. 78 QO.OQ 97.21 

5 l)b. 1•5 4 l .<IQ O.bo 2013.RO O.bB 1.35 ~1.18 4?. 73 n.69 2972.17 0.6Q 1. )~ 
81 I. 42 n.o n.JS 'ti) 1. 01 H • ~i:; 0,70 12.69 n.o ).! ] 2R022.55 I0.23 82.)b 

POWER en r.o IHC NO NO NO 
Pf.~CENT 2 2 ' HA TEO L•l/lKtlHf-HI( LR/ I i<IH~t-H•{ l li/l'UTH-HR I.~/ I KllH+-HFI LP/ lKITH-HR L~/lKHH-HR 

T.O. 

50 2 0 f_JIH lHR.151 o. )44 7. 196 0.747 ) • 042 
67 I. I 94 1760.JJR 0.05) ) .305 0.)77 3.172 
H 0. 64 7 11Qb.47'• n.o 4.394 0.211 4.f»Ob 
85 1.n45 lRH.783 o.o >.8l5 0.137 s. q12 

5 10.1,nt-t v1qb. 001 44. ';14 0. 71 q n.119 I .41R 
81 0.846 l ~08 .1 tr. o.o ~. 2~2 o. 209 5' .4Ql 

F 
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CAL ID NUMBER: 302 ENGINE TYPE AND MDDEL: JUD -3B SER I Al NUMBER t 6055B 

TEST ORGANIZATION• S W R I TWA 

KDDE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS KASS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TAXl-IOlE 0.050 900.0 52.197 766.0ll 1.000 19.00 16.119 242. 57 6B.924 2B5.00 0.05B66 
TAKEOFF 1.000 IBOOO.O 11. 397 10620.641 1.000 0.10 0.201 123.91 1.638 210.00 0.00091 
CL IKBDUT o. B50 15300.0 15.0]6 91 7'1.4B8 1.000 2.20 0.551 336.58 1.638 561. 00 0.00098 
APPROACH 0.400 1200.0 41.626 4140.949 1.000 4.00 2.115 276.06 10.052 480.00 0.00578 
TUI-IDLE 0.050 900.0 52.197 766.0U 1.000 1.00 6.160 89.31 68.924 105.00 0.05866 

TOTAL FOR CYCLE: 26.408 1068.49 1641.00 
LBS POllUTANT llK LB FUEL/CYCLE: 24.115 
LBS POLLUTANT/IK LS Tt+-HR/CYCLE: lf>.093 
LBS POLLUTANT llOOOK LB TH AT r.o.: 1.128 

KDDE FRACTIONAL POWER EKI SS IDN FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER • TH RUE RATE WT FlCTDR KDDE KASS MASS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 31.69B 766.0U 1.000 19.00 11.9]8 242. 57 49.214 285.00 0.041B9 
TAKEOFF 1.000 IBOOO.O o. B58 10620.641 1.000 0.10 0.010 123_.H 0.081 210.00 0.00005 
Cll MB OUT 0.850 15300.0 1.449 9179.48B 1.000 2.20 0.053 336.58 0.158 561.00 0.00009 
APPROACH 0.400 1200.0 4.860 4140.949 1.000 4.00 0.324 211 •• 011 1.174 480.DD D.00068 
TAX I-I OLE 0.050 900.0 l1.6Q8 166.0ll 1.000 1.00 4.398 89.31 49.214 105.00 0.04189 

TOTAL FOR CYCLE: 16.123 1068.49 1641.00 
LBS POLLUTAN7 /IK LB FUEL/CYCLE• 15.651 
LBS PDLLUTANT/IK LB Tt+-HRICYCL E• 10.191 
LBS POLLUTANTllOOOK LB TH AT T.O.• 0.556 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR KODE KASS MASS 1K LB FUEL I Tt+-HR • Tt+-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TA xi-IDLE 0.050 900.0 0.75B 766.013 1.000 19.00 0.240 242. 57 0.989 2B5.00 0.00084 
TAKEOFF 1.000 18000.0 ll2. 511 10620.641 1.000 O. TO 1.546 123.'H 12.411 210.00 o.oon6 
Cll KB OUT o.B50 15300.0 BT.860 9179.488 1.000 2.20 3. 222 336.58 9.511 561.00 0.00574 
APPROACH 0.400 1200.0 IB.624 4140.949 1.000 4.00 1.241 276. 06 4.498 480.00 0.00259 
TAXl-IOLE 0.050 900.0 0.75B 766. 013 1.000 1.00 o.oBa 89.11 0.989 105.00 O.OOOB4 

TOTAL FOR CYCLE: 6.331 1068.49 1641.00 
LBS POLLUTANT llK LB FUEL/CYCLE: 5.931 
LBS POLLUTANT/IK LB Tt+-HR/CYCLE: 3.862 
LBS PDLLUTANT/IOOOK LB TH AT T .o.: 85. ~81 
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DATE: 7/Zl/71 

TEST ORGANIZ•TION: PRrTT t WHITNEY 

ENGINF SUPPLIER: PR•IT ANO WHllNEY 

ENGlNE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••f•••••••••••••••••••••••••••• 
CAL 10 NUM~fo: ll7 FNGINE TYPE ANO MOOFL: JTJO -JR SEPIAL NUMREP: P-bh8815 

IROOO. 

ENGINE TOTAL llMf: -o. HRS 

TIME SINCE HnT SECTION OVERH•UL: -o. HRS 

TIMF SINCE: 

NI COMPOfS~1R OVFRHAUL: -o. HRS 
NZ ( O•P•E S3.JR OVERHAUL: -o. HRS 
COM~uSIOR CAN REPLACEMENT: -o. HRS 
FIRSI SIAGF NOZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI TUR81NF OVERHAUL: -o. HRS 
NZ TURBIN( OVFRHAUL: -o. HPS 

FUEL: JP-4 P.IEL H/C RATIO: z.ooo 

OPF.RATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLFT AIO IF~PER4TUPf, OtGUES F: Sr.RT 78.00 FINISH az. oo 

ATMOSPHERIC PRESSURF: SIAPT 

INLET •IP HU•IDllY, L8S HZO/LB AIR: 0.0171 

-r.oo PERCENT 

SAMPLE LINF: IE"PEMATU•F, O[CRFES (: 150.CO, FLOW RAJ~, LITERS/MIN: 2.00 

S A•PL E LI NE TRANSPORT TIMF, SEC: 1.00 

NUM8EP OF IF.SIS: 

COMMENTS: 

SMOKF DENSITY IS VCN Bi:>A~O "1( ASIJR.E P4RT ICUl.4T[~ AP F IN '4GIH••3 

CLOr.K TF.S T POwFR f.~GINF ~EASUREO G4S GF N r.~1 r. COMPRESSO~ ENGINE TURBllfE 
TI MF \llOOF'. fHi;IUSr,t~S PERCFNT SPE£0 FUFL A IR FLOW r /A DI SCHARCE PRESSURE INLET 

OP RAIFO g._i!ot FLOW LR/SEC TEMP PATI U H~P 
SHP T .Cl. NI N2 l ~/HR DECREES F EPR OFCREES F 

I O•Z. 00 I I n e 50.00 4 o.o ~4b5.00 q15.oo -o.oo -0.000000 -a.on -o.oo -o.oo 
1102.00 ?I Qb75.nO •l 52ZO.OO aqq•.no 4705.00 12 8.1/ O.OIOOPO -o.oo 1.34 -o.oo 
11 zo .on JI 11' 1q.oo b4 5•eo.oo •230.00 5770.00 I 4Z. 01 o.01oq50 -o.oo 1.43 -a.co 
1118. 00 '•I 'l I H5A.OO 10 59ZO.OO •455.00 hAl0.00 158.H O.Ol lh80 -o.oo ••• 5 -o.oo 
11 •J.oo ~I 15715.00 A7 b2b0.00 %qo.oo 0120.00 lbn.•9 0.01 Jb60 -o.oo L .bq -o.oo 
1n5.oo "' 11111.00 9H bbb0.00 qqao.oo q100.oo I R5. 40 0.01•140 -o.oo I.Bl -n.oo 

PO'li'F.A E~HAUST r Xttrt.US T (I] en THC". NO NO NO ALDE"YDES ~"401<.E PART ICULATFS 
PFRCENT GAS GAS C WE I I z IWE TI 1•F11 z x 

R41En TE,..P PRFSSllRF ppwv I wE 1 I PPMV PPMV 1 liE TI I WFll 
1.0. ner.•EFS r P~I• PE Rf.ENT v PPll'V Pl'MV 

4 -n.oo -o.oo CJt5.RO I. 35 I ~lj4. ?C I. 7!') 5.00 ft. 70 4R.OO 14.00 -o.oo 
'J 7(\0 • .,,, I q. 51 5b.l0 7.0• 5.00 n.2n I0.50 47.70 -o.oo 44 .no -o.oo 
04 1i;o. nr zo.a~ Jb. 00 /.ll 't.60 o.o 10.bO 10.bO -o.oo 4J.OO -r.. on 
1b 431')0. 00 27. 41 24.40 2. 39 1. IC hJ. -:.n I O.bO 74. I 0 -o.oo 44.00 20.00 
R1 I Qqb. fJO 24. V1 I b. 00 l. 61 2.1c £l). 40 o. JO P.q. 70 -n.oo 4 t .oo }h.00 

•• CJ"l'°I. 00 Zb. l 7 I 2. 50 7.89 14.60 o.o 4. 70 4.70 -o.oo 41.00 Z4.00 

PllWFA ll!A~S E•I ~ASS E•I "4SS t• I •ASS F,~ I MASS r•1 MASS f.~ I M/\S~ EMI 1'411 SS on ~ASS EM I ••SS EMI ~HS E•I MASS F•I 
PC: IH:FNT rn HC "07 C07 N'l NIJX Cil HC NOZ Cfl7 ~n NOX 

Q ATEr> LA./ I II.. L l'/ l K I.~/ lK U\/l~ LR/lK LB/I K L H/.-.,1' l B/t-H LB/HR LA/~K LeNHl LB/ ... ~ 
T.11. L~ F•Jf-l LA FUFL LA FUEL LB fUH LB FllFL 18 FUF:I 

4 115. 97 98.n 1.04 lhAh.tl'I 0. 15 I. J9 !Oh.II aq. P.7 c. 95 2451.77 o. Jl I. ?H 
'1 5. 4 7 n. 2/i I .hl1 H2B.H •• 91 7. bl lb. Ob l.:B 7 .CJR l4QOb. HJ 28. Z8 30.20 
M l.2• n.24 1. •1 llll.qq o.o I. •7 I e. 71, 1. J7 ?.Ob 18071.5? o.o <;.Qh 

1b 2. 04 o. 15 l. ,,., 31 14. 14 a. 11 10. lb l l .•Jl 1.01 q.qz Zl40h.IO r,q. 41) 6q.39 
•1 I. 21• 0 .1 > !) • 7'1 1 IJ'J. "" 10.n 11. I B 10.7' a.~~ o. J8 2545q.1? 'tli.l,IJ qo. 713 
QA o. ~b 0. 5H '). 'il 1114. Al n.o c. 53 a.37 5. bO "· l 7 30407.bl o.o 5, I 7 

PflWER t;fJ co P·4f. ~c Nfl NU 
PFA.CENf 7 2 

R4TEO L•3/IKlifH-HF1 L 'd/ 1 Kill T ~t-H:~ Ll1/lt<_,fH-H~ l!'l/l~.lllTH-~H LR/l~IW IH-t~f( Lf\/ll(.flfH-l-IR 

T.fl. 

4 I l4 .H)Y 2aq1 .4q7 1n5. 12~ O. JB I 1. 120 I .500 
53 2.,01 1540.7~7 n.111 2 .?>l 0.82' J. 748 
04 I.' 17 1555.34• O. 118 o.c o. 780 0.180 
1b 1.011 155•.?0b 0.074 4. J22 n.121 5 .041 
R7 n. &51 lbJ0.0115 0.0~1 5. 371 o. 4Qb 5. 71b 
qa '1. '• 1Z 1114.q42 o. ll b o.r. o. 2q7 o.zqz 
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CAL 10 NUMBER: 327 ENGINE TYPE ANO MODEL: JTlO -3B SERIAL NUMBER: P-668815 

TEST ORGANI LAT ION: PRATT l WHITNEY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS Ill LB FUEL t Tt+-HR t Tt+-HR 

LB/HR LB/HR MIN •. LBS. LBS. 

TAXI-IDLE 0.050 900.0 84.190 789. 804 1.000 19.00 26.660 250.10 106. 596 285.00 0.09354 
TAKEOFF 1.000 18000.0 l4.B63 9872. 771 1.000 0.10 o.1n 115.18 1. 505 210.00 0.00083 
Cl IMBOUT 0.850 15300.0 17.244 7893. I 76 1.000 2.20 0.632 2B9.42 2.185 561.00 0.00113 
APPROACH 0.400 1200.0 )9. 719 3703.266 1.000 4.00 2.652 246.88 10.741 480.00 0.00552 
TAXI-IDLE 0.050 900.0 84.190 789.B04 1.000 1.00 9. B22 92.14 106.596 105.00 0.09)54 

TOTAL FOR CYCLE! )9. 940 991.n 164 l .OO 
LBS POLLUTANT/Ill LB FUEL/CYCLE: 40.192 
LBS POLLUTANT/Ill LB TH-HR/CYCLE: 24.339 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 0.963 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RATE RATE WT FACTOR MODE MASS MASS Ill LB FUEL t TH-HR • Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 62. lB9 789. 804 1.000 19.00 19. 757 250.10 78.993 285.00 0.06932 
TAKEOFF 1.000 18000.0 3.536 9872. 771 1.000 o. 70 0.041 115. 18 O.J58 210.00 0.00020 
CLIMBOUT 0.850 15300.0 3.824 7893.176 1.000 2. 20 0.140 289.42 0.484 561. 00 0.00025 
APPROACH 0.400 1200.0 6.168 3703.266 1.000 4.00 0.411 246.88 1.666 480.00 0.00086 
TAXI-IDLE 0.050 900.0 62.3B9 189. B04 1.000 1.00 7.279 92.14 78.993 I 05.00 0.06932 

TOTAL FOR CYCLE: 27.628 993. 73 1641.00 
LBS POLLUTANT /Ill LB FUEL/CYCLE: 27.802 
LBS POLLUTANT/ Ill LB Tt+-HR/CYCLE: 16.836 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: 2.292 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER • TH RATE RATE WT FACTOR MOOE MASS MASS Ill LB FUEL t Tt+-HR t Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 O.B46 789.B04 1.000 19.00 0.268 250.10 1.011 285.00 0.00094 
TAil EOFF 1.000 18000.0 134. 745 9872. 717 1.000 o. 70 1.572 115.18 13.648 210.00 0.00749 
CLIM80UT o. 850 15300.0 88.478 7893.176 1.000 2. 20 3.244 289.42 11.209 561.00 0.00578 
APPROACH 0.400 7200.0 20.121 l703. 266 1.000 4.00 1. 341 246.88 5.433 480.00 0.00279 
TUI-IDLE 0.050 900.0 0.846 789. 804 1.000 1.00 0.099 92.14 1.011 105.00 0.00094 

TOTAL FOR CYCLE I 6.524 993.73 1641.00 
LBS POLLUTANT/ Ill LB FUEL/CYCLE: 6.565 
LBS POLLUTANT/Ill LB TH-HR/CYCLE: 3.976 
LBS POLLUTANT/IOOOll LB TH AT T.O.: 87.334 
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OATE: 1112111 

TEST ORGANllATION: PKHI & WHITNEY 

ENGINE SUPPLIER: PRAIT ANO WHllNFY 

ENCINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

FNr.INF. IYPF ANO •nnEL: Jl\O -JP SERIAL NUMB(R: PbbHQ1 

I BOOO. 

ENGINE IOTAL ll~E: -o. HRS 

llME SINCE HOT SECTION OVERHAUL: -o. HRS 

!IMF SINCE: 

NI COMPRF.SSOR OVERHAUL: -o. HRS 
N2 CO~PRFSSOP OVERHAUL: -o. HRS 
COMSUSTOR CAN REPLACEMENT: -o. HRS 
FIRST SIAGE NO/lLF GUIOF VANE OVERHAUL: -o. HRS 
NI TURB INf OVERHAUL: -o. HRS 
Nl !URBINE OVERHAUL: -o. HRS 

FUEL: JP-• FU~L H/C RATIO: 2.000 

OPF.~ATIONAL nATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

JNL'.:T AIR TEMPEi:\ATURF, DF.f,RFES F: START R2.00 FIN I SH 11.00 

AIMOSPH~RIC PKESSUR[: SIAR! Jo.no FINISH 2Q.20 

INLFT A.IR HU~IOITY, LHS H2n/L8 AIR: 0.01 OB 

RELAllVF HUMl~ITY: -0.00 PFRCENT 

S~•PLE LINE: TFMP[RATURE, OFGRFES C: 150.00, FLOW RATE, LITERS/MIN: 2.00 

SA•PLE LI NF TR~NSPOKT TIME, SFC: 1.00 

NU~RER OF TESTS: 

CO•MFNT S: 

S•OH OENS!IY IS VCN KRA~n ~FASURE PARTICUl.ATES AR F IN MG/M••l 

CLOCK TFS T P1WFR ENGINE MEASURED GAS GFN CAL( COMPRESSOR FNGINF IURBINF 
Tl~E "'fJDE THRUST,LRS PERCE NI SPF.En FUEL A IR fl Uk F/ A 01 S(HARGE PRESSURE INLET 

OR RAT FD PPM FLOW LB/SEC TFMP PA II C T F.''P 
SllP T .O. NI N2 LB/HR OFr.REES F EPR OEGREES F 

16•0.00 II 860.00 4 IH85.00 5550.00 9.50 H.~2 0.007600 -o.oo 1.02 -o.oo 
I H5.00 ll l lhl5.00 b• 5600.00 q710.00 5710.00 141.05 0.010910 -o.oo l. 44 -o.oo 
!BOD.OD JI l \6'0.00 rs 5%0.00 q.-o.oo hGl0.00 l ~Q.QB 0.011120 -o.oo 1. 5b -o.oo 
IR1'.00 41 \ 1"17.00 B7 h2 70. 00 964n .. no 8050.00 171. 35 O.Ol2bl0 -o.oo I .h9 -o. 00 
1825.00 5/ I 7h53.00 Q8 6690.00 9940.00 ono.oo !Rb. 25 0.01•110 -o.oo 1. 8• -o.oo 
1725.00 6/ SQ00.00 4Q sno.oo f1Q8{).00 4715.00 121.22 0.010030 -o.oo 1.3' -o.oo 

POWER E XHAUH FXHAUST en co THC NO NO NO ALOEHYOES S•OKE •ARTICULATES 
PE•CENI r",flc; r.AS I WET I l CWE Tl (Wf.T I 2 x 

R ATf:O T(,.,.P PRFSSURE PP.,.V I •E Tl PPMV PP,MV I WF I I I WF Tl 
J .o. OEr.HFS F PSIA Vf HCFNT v PPMV PPMiV 

• 5". 00 15.12 8R1. l 0 1. '7 1741. :>O i.. ao o.o •• so -o.oo 14.00 -o.oo 
M 75'5. 00 70. fPJ H. lo l. 7,3 4. 10 '51. IO 6.60 57. 70 -o.oo 3q.oo -o.oo 
75 805. 00 ')'). 5q 7.0. 70 2.~o •• oo 67. 70 b.20 73.90 -o.oo '3.00 76.CO 
81 tl'J0.00 24.)0 1 4. eo l.1~ .,. 50 ~4. ~o 5. JO BG. 80 -o.oo 411.00 n.oo 
46 q1io. oo ')fi. 'jQ IO. qo J. 13 1.40 I IR .~o 4. 30 1n.•o -o.oo 'Jb. 00 20.00 
•9 1nr;;.oo )'),.47 4Q,. •}'.) 7.. OR b.20 39, 7C 6,50 't6.20 -o.oo H.00 -n. oo 

POWER MASS F'I "'ASS E•I MASS [~I MASS i:_•q ~ASS EMI ."4ASS L•I "'fl.SS ""I ·••ss HI "°H F~I MA~S FMI "1ASS l;'W1 MASS E"i 
PERCENT CfJ t<C rm7 COl N" N:JX c~ Hr. NO? C02 •a NO' 

RAT ED LR/ II<. LR/ lK l~/lK Lt\/ I K LBll< LR/I K ll.!/HR LB/HR l P./HP LR/HR l P/HP LR/t-ol( 
r.o. l~ FUEL LR FU fl LB FUEi. LO FtlFL L~ FUEL L~ FUFl 

4 115.51 '17. 61 o.o 21oz.oe LO~ I .Ol 1.10 O.HP, o.o ZS.bl o. 01 0.01 

"' 2. 7q 0.71 0 .97 JI Ji'. 7q 1. 'iO £1. 41 lh.10 1. 21 5. 5Q 18~76.lR •J. JO C.8. t;q 

75 l. b5 C. I B O.RI 31 14.b'; h. '17 q,i,q 11. •I 1.n 5.62 Zlbb0.41 bl. '7 bb.ql 

81 l .17 0.15 ~). b 1 l l 35. "b l n. 07 10.10 8 .b5 1.17 s.09 252•2.0• 81. o~ 86. I 7 
Q~ o. 70 O. ll 1.45 'H lt.. l1 12. '•I 12. A6 t:;. 11-:. I. 21 •.JB )0484.9'; l?0.65 ll5.0l 

•• 4. 7H 11. t4 I. 07 11 zq.1c (.,. 71, 1.71 z 2. 51 l.bD 4.B? 14154. r,t, 2Q.44 34.76 

POWE~ Cl en THf. Nil Nil N~ 

P(RCFNT 2 2 x 
RATFO LR/lK.-TH-1-Hl lF\llKdTH-H{ LB/lKMTlt-Hl.f LR/ U'.l,ITH-H1l LBllK~TH-HR LB/I K*TH-H~ 
T .n. 

• I • /77 zq.~4A I. 02 l C.CI I {l.O 0.011 

"' I. lA5 155t,.q40 o. lll4 '. 17'5 0.481 ..206 
75 o.rt36 1585.681 o.oq2 4. 48''1 0. • 11 4 ,qoo 
87 o. 55' ltd0.64b n.()75 'i.17' 0.375 5 .•~B 
•B 0.1Hl 17'6.qoo o.otirt 6. 03 5 O.Z•B I. 063 
.q 2. '31 lb57.8l6 0. lAO l.'H'!l o. 5'2 J.H4q 
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CAL ID NUMBER: )28 ENGINE TYPE AND MODEL: JUD -JS SERIAL NUllBER1 P669797 

TEST DRGANIUTION: PRATT G WHITNEY 

llDDE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH UTE RATE WT FACTOR MODE llASS MASS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.050 900.0 22. 788 205.820 I.ODD 19.DD 1. 216 65.18 110.116 285.00 0.02532 
TAKEOFF 1.000 18000.0 9.H9 9927.949 l.000 0.10 0.109 US.Bl 0.94~ 210.00 0.00052 
CLlllBOUT 0.850 l5JOD.O 12.102 7946.180 1.000 2.20 0.466 291.36 1.599 561.00 0.00083 
AP PR DACH 0.400 1200.0 31.8)0 )318.823 1.000 4.00 2.122 221.25 9.591 480.00 0.00442 
TAXI-IDLE o.oso 900.0 22.188 205.820 1.000 1.00 2.659 24.01 110.116 105.00 0.02532 

TOTAL FOR CTCL E: 12. 572 111. 63 1641.DO 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 11. 518 
LBS POLLUTANT/ I K LB Tt+-HR/CYCLE: 7.661 
LBS POLLUHNT/ IOOOK LB TH AT T .o.: 0.60B 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-I OLE 0.050 900.0 20.179 205. 820 1.000 19.00 6.580 65.18 IOD.959 285.00 0.02309 
TAKEOFF I.DOD 18000 .o 1.468 9927.949 I.ODD 0.10 0.011 115. 83 0.148 210.00 o.ooooa 
CL lllBOUT 0.850 15)00.0 2.655 7946.180 1.000 2.20 0.097 291. ]6 0.334 561. 00 D.00017 
APPROACH 0.400 7200.D 6.4D8 3318. 823 1.DDO 4.DO 0.421 221.25 1.931 480.DD O.OD089 
TAXI-IDLE O.D50 900.0 2D.179 205.820 l.DDD 7.DD 2.424 24.Dl IOD.959 ID5.DD D.D21D9 

TOTAL FOR CYCLE: 9.546 117.63 1641.DD 
Las POLLUTANT/ IK LB FUEL/CYCLE: u. lD2 
LBS POLLUTANT/IK LB Tt+-HR/CYCLE: 5.811 
LBS POLLUTANT/IDDDK LB TH AT T.O.: D.952 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tt+-HR I TH-HR 

LB/HR LB/HR Ill N. LBS. LBS. 

TAXI-IDLE D.050 900.0 0.589 205.820 1.000 19.00 0.186 65.18 2.860 285.00 0.00065 
TAKEOFF I.DOD 18000.0 112. 810 9927.949 1.000 0.10 1.549 115.83 13.317 210.00 o.oona 
CL IMBOUT o.aso 15300.0 86.100 7946.180 1.000 2.20 3.157 291.36 10.8]5 561. 00 0.00563 
APPROACH 0.400 1200.0 20.685 lllB.823 1.000 4.00 1.119 221.25 6.233 480.00 0.00281 
TAXI-IDLE o.oso 900.0 0.589 205.820 1.000 1.00 0.069 24.01 2.860 105.00 0.00065 

TOTAL FDR CYCLE: 6. 341 117.63 1641.DD 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 8.835 
LBS POLLUTANT/ IK LB Tt+-HR/CYCLE: 3. 864 
LBS POLLUTANT/IODOK LB TH AT T.O.: 86. D80 
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DATE: 7/21171 

TEST URGANIZhlln~: PRAil & WHllNEY 

ENGINE SUPPLl[R: PRATT ANO WHITNEY 

ENGINE DATA •••••••••••••••••••••••ooooeooooooooooooooooooooooooooooooooooooooooooooooooooof•Oooooooooooooeoooooooooooet 

f.Al 10 NUMRFR: 37q fNGINF TYPE ANI') ,_flllll: JT30 -10 

t!ATFI') THP.UST: 

FNGl~F TOHL ll~F: 

TlflllF SINCE HOT SFCTllJN OVFRHAUL: 

TIMF SINCE: 

NI r.n•PRES~OR nVFRHAUL: 
N2 cn•P•ESSnR OVERHAUL: 
cnMBUSTCR CAN REPLACEME•T: 
FIRSI SIAGE NOZZLE GUIOE VANE OVERHAUL: 
NI TURRI NE OVFRHAUL: 
N2 TURBINF OVERHAUL: 

FUH: JP-4 FUEL H/C RATIO: 

lROOO. 

-0. HRS 

-0. 1-4R.S 

-0. HRS 
-0, HRS 
-0. HRS 
-0, HRS 
-0, HRS 
-0, HRS 

1.000 

OPFR.ATIONAL OATA oooooooooooooooooooooooooototoottoooooooooooooooooooo 

INLET AIR TF.MPFRATURF., OFGREES F: START l>H,00 FINISH 78 .oo 

ATMOSPHERIC PRfSSURE: START 30. 00 FINISH 2q.2c 

INLET AIR ~U~IOITY, LBS H20/L~ AIR: o. ooqo 

Q.El6. Tl VE HUM Pll t Y: -0.00 PEPCHH 

SER I Al NUMRFR: 

SAMPLE LINE: TE•PF.RATURF, OEGREFS C: 150.0C, HOW RATF, lllf.RS/•I" 2.00 

SAMPlF. LINE TRA~SPORI TIME, ~FC: l.00 

COMMENTS: 

SlllllUKE OENSllY IS I/ON RRAND "'fhSUQF. PAIHICULATFS AR[ IN Mf,/M••1 

CLOCK 
II ME 

q7s.oo 
q3R .00 

1070.00 
1252.00 
lJl 5.00 
llH.00 
l14R.OO 
1405.00 

TFS T 
·rnnF 

l / 
21 
31 

'•' 
~I 
hi 
1 / 6 
8/ 1 

PllWf P. 
THRUST,LRS PF.RCFNT 

OR. t-thTF.n 
~HP l 0 (1 0 

H 'tO. 00 
5535.00 
880.00 

qbsq. oo 
l l 717..00 
13174.00 
15651.00 
l 7"53.00 

4 
3n 

NI N? 

1850.nO 
4lq5.00 
ins.no 
5220,00 
51>10.no 
5q40.oo 
62 ,o, no 
~"o· co 

5440 .01 
R260.00 
5'>l5.0f) 
5qq5,00 
•230.00 
q450.01 
qt>bt).1)0 
qq50.oo 

MFASUREO 
ruFL 
FLOW 
lfl/HR 

1nAn.oo 
2H15.00 
950. 00 

4745.00 
5835.00 
6085.00 
eo5n.oo 
9820.on 

GA~ GEN 
f\IR flOW 

L ti/SEC 

17. 40 
93. '] 
12. 11 

P6.4Q 
143 .14 
158.54 
170. Q6 
IR5 ,, l 

CAL( 
F/A 

0.00•110 
o.0091qo 
0.001910 
o.n10110 
0.011010 
0.011110 
o.n1n5o 
o.n l 4320 

Ph68Rl7 

COMPRESSOR 
lllSCHARGE 

TEMP 
OFGREES F 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

ENGINE 
PRESSURE 

kA Tl 0 
EPR 

1.02 
l .t 7 
l. 02 
l. 34 
l.45 
l .56 
I. hP 
l • R5 

IURBINE 
INl~T 
TE~P 

DEGRFES < 

-0.00 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-'l.00 

POWER 
PFKCENT 

R ATEO 

E XllAUST 
r.tis 

~ XHAU~ T 
r.&.s 

PO.ESSURt= 
"~I A 

(.1) 

liHTI 
l'P11V 

co THC 
Ill f I I 

PPMV 

NO NO 
2 

I WET! 

NO S"10KE PA~ 1 IClJLA TE~ 

r.n. 

4 

10 
4 

51 

" " Ab 
qR 

PnwER 
PERCENT 

q,AfEll 
T .o. 

POW FR 
PERCENT 

RATFO 
T .O. 

4 

lO 
4 

53 
6~ 

76 
A6 
q5 

TF ~,p 
ner.Q.E-F.li i: 

5,n. co 
tiL0.01') 
541). 'lO 

71 ~- 00 
170.')I') 

82 0. 00 
~ 15. no 
q 15. no 

'11\SS J:M I 
r.n 

l~ /I K 
L 0 F•JFI 

I lh. I 1t 

11. 17. 
11n,7.q 

~- .,i:; 
1. 24 
I ,r11 
I • l 7 
0 .11q 

r.0 

15. l l 
17. 17 
I'>. 10 
I q.46 
7r.. '17 
72. 51 
?4. I 4 
}(J. 'l4 

•A~S [Ml 
H[ 

LA./ I K 
LA fllfl 

10•. 12 
2. 15 

C)4.50 
n.H 
ri.10 
n.01> 
f),l)q 

0.1<1 

LI} I U< 11 JH-H~ 

I 11 7. -;,t.2 
P. 0 FPrn 

11 Q. O'i5 
} • 171 
l. 6 I b 
f). ·1~q 

c.10' 

n. '""'~ 

, 
I WEii 

PFRCl:NT V 

( W[ I I 
PPMV 

PPl.4V 

Hqh. llO 
1 1d.~0 

db4.rW 

5~.lC 

~5. 10 
74. 10 
I 7. 110 
17..t>O 

M•S~ [MI 
~112 

Lr\/ 11( 
LA FU[ L 

1.66 
l. 56 
l. I 1 
I. 5 11 

1.37 
l. 4R 
I. 2n 
l. 1 R 

r.n 

LP./ I K 
l "" Fllf l 

2b-.5. ") j 

'tlfJ'-·'•o 
l7C'>. 20 
HlH.l) 
H 12. 31'1 
JI 14.~1 
ii 35. :n 
:1135.~I 

1. 11 
l, /.~ 
l. l5 
I .q~ 
2. l 7 
2. 5 l 
l. ~3 
l. HI 

I 47'> .~o 
v •. 50 

P<l'LIJQ 
4. 40 
l .QO 

I .40 
7.. tn 
4.7C 

t.. I 0 
18. 20 
l. bO 

16.60 
4 7. '10 
ol. 50 
nO.lO 

I 18. 70 

]. 10 
a. oo 
5. 60 
q. 30 
•.10 

l l. JO 
q, 30 

10. 10 

~~<;S 1::'1 I 
NO 

LI\/ I K 

MA>S ~•I 
NDJI' 

LF'./ lK 

~•~S E'<I 
(1) 

LP.IHI' 
l R FUl l 

C. tH 
1. ~(., 
c. 15 
..... n'> 
., • l 7 

ll, OJ 
I £1.40 
13.05 

THC 

I ~ FUEL 

l. SJ 
3 .95 
I .Q 1 
1. 58 
P.. 54 
q, oO 

11.t,1 
l5.C1 

17. ~. 4.1 
4G. 71 

104. 7A 
l.h. 34 
19,q2 
13. 30 
11.ni; 

H. /q 

x 
(WFI I 

PPMV 

1.20 
lO, 20 
q. 70 

4'l.QO 
'lb.60 
71.RO 
f:IQ.60 

17g,50 

-r..oo 
-n.oo 
JR ,00 
-n.oo 
-o.oo 
-o.oo 
-o.oo 
-o.o.o 

11.00 
·11.on 
15.00 
40.00 
47.00 
42 .co 
42:.00 
3q. on 

•ASS FMI 
NO? 

~a.ss e~1 

CO? 
,lilASS F.,.I 

Nil 

114. I 0 
b. ,,, 

FIGI. 1~ 
t. lO 
o.s~ 

o. 4:, 
c. 7£, 
1. fl,~ 

Nll 
? 

L8/liR 

o." 
4. 50 
1.11 
7. 2Q 
A. 0 I 

10.16 
Q. 70 

11. 01 

LP.IHil 

zar~.45 

H925.l5 
256Q. 'l4 

14843.')l 
I R2 71. 41 
llBl.21 
i:'.52.\Q. )"I 
307•3.~• 

NO 

l P./.,_.M 

o. q4 
10.n 
n. 12 

~ H. folH 

41. 87 
5,,2e 
IB. 74 

13~ .... 

2 
Lei lKlll T~-H"'\ LR/ l lc: If fti-HR L~/\l(lllh-hR 

x 
LO/lK1HH-""lA. 

3ll\b.40A 
I ht 7 •'' q4 
7'1l0. \H] 

l5lb.7qb 
lSb0.571 
t517..52n 
1612.637 
1744.::\CfO 

l Vi. )lO 
1. 72? 

102.010 
0. 17.4 
o. 050 
o.Ol2 
n.r4'1 
O. I Ob 

1. 1 on 
I • H48 
C.Hl4 
7 .cH·J 
3. 511 
4. f'?q 

5. 351 
1, 10' 

r,. ll JR 
Q,Rl? 
I. 7tdi 
o. 755 
O.Ml4 
0.740 
o.;20 
O. t-.S'l 

l.q4b 
2. 05 l 
7.. OR l 
3, 724 
4 .zi:;5 
4. 1bB 

5 .•10 
8. 15q 

-r.. on 
-t'.00 
-r..nn 
-c.oo 
-n.!'JO 
24. 00 
24.00 
22. 00 

••SS E•l 
Nil" 

l l:i/t-A. 

l. 65 
l l. 35 
I. 83 

l5.Q7 
4q.i:;4 
~5.44 

ql.44 
l 41, 55 
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CAL ID NUMBER: 329 ENGINE TYPE IND MODEL: JUD -lB SERIAL NUMBER I P668817 

TEST ORGANIZATION: PAAJT & WHITNEY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MISS MISS IK LB FUEL I TH-HA I Tt+-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TAX I- IDLE 0.050 900.0 80.545 B74. 719 1.000 19.00 25. 506 216.99 92.0BI 2B5.DO O.OB949 
TAKEOFF 1.000 IBOOO.O 14. 233 9995.381 1.000 0.10 0.166 116.61 1.424 210.00 0.00019 
Cl IMBOUT O.B50 15300.0 17. 440 1901.129 1.000 2.20 0.6]9 2B9.93 2.206 561.00 D.00114 
APPROACH 0.400 1200.0 o. 745 3115.425 1.000 4.00 2.916 251.69 11. 581 4BO.OO 0.0060B 
TA XI-IDLE 0.050 900.0 B0.545 B14.1l 9 1.000 1.00 9.391 102.05 92.0BI 105.00 O.OB949 

TOTAL FOR CYCLE: lB.62' IOH.2B 1641.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: 31.236 
LBS POLLUTANT/ IK LB TH-HA/CYCLE: 23. 531 
LBS POLL UT ANT/ IOODK LB TH AT T.o.: 0.923 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MODE MISS MASS IK LB FUEL I Tt+-HA I Tl+-HA 

LB/HA LB/HR MIN. LBS. LBS. 

TAX I-IDLE D.050 900.0 B4. 342 B74.719 1.000 19.00 26. 70B 276.99 96.422 2B5.00 0.09371 
TAKEOFF 1.000 IBODO.O 4.11B 9995.387 1.000 0.10 0.049 116.61 D.418 210.00 0.00021 
CLIMBDUT 0.850 15300.0 3. 305 7907 .129 1.000 2.20 0.121 289.93 0.418 561. 00 0.00022 
APPROACH 0.400 7200.0 6. 730 3775. 425 1.000 4.0D 0.449 251.69 1.782 4BO.OO 0.00093 
TAX I- IDLE 0.050 900.0 84.342 874.719 1.000 1.00 9.840 102. 05 96.422 105.0D 0.09371 

TOTAL FDA CYCLE• 37. 167 1037. 2B 1641.00 
LBS POLLUTANTllK LB FUEL /CYCLE: 35. Bl I 
LBS POLLUTANT/IK LB TH-HA/CYCLE: 22.649 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 2.708 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER • TH RATE RATE WT FACTOR MODE MISS MISS IK LB FUEL f TH-HA f Tt+-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 1.560 874.719 1.000 19.DO 0.494 276.99 1. 7B4 2B5.0D 0.00113 
T AKEDFF 1.000 IBOOO.O 15q. 271 Q995.387 1.000 o. 70 J.B5B 116.61 15.934 210.00 o.OOB85 
CLIMBOUT O.B50 15300.0 91.570 7907.129 1.000 2.20 3.358 2B9.93 11. 5BI 561.00 o.oo59B 
APPROACH 0.400 7200.0 19.lDB 3775. 425 1.000 4.00 1.297 251.69 5.114 480.DO 0.00268 
TAXI-IDLE 0.050 QOO.O 1.560 814.119 1.000 1.00 O. IB2 102.05 1.784 105.00 D.00173 

TOTAL FOR CYCLE: 7. \79 1037.2B 11>'1.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 6.921 
LBS POLLUTANT/IK LB TH-HA/CYCLE: 4.375 
LBS POLLUUNT/IOOOK LB TH AT T.o.: 103.231 

IV-125 



DATE: et 5111 

TEST ORGANllATION: W A I TWA 

ENG I NE SUPPLI FR: W A 

FNGINF DATA •••••ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

FNGINE TYPE ANO MODEL: JTJD -JR 

RATFO Tt1RUST: 

ENGINE TOTAL TIME: 

TIME SINCF HOT SFCTION OVERHAUL: 

TIME SINCE: 

Nl CCMPPFSSOP OVERHAUL: 
•1 COMPRESSOR OVERHAUL: 
COMBUSTllR CAN REPLACE•E·~T: 

Fl•ST STAGE NOllLE GUIDE VAN[ OVERHAUL: 
Nl TUQRI•• OVERHAUL: 
N2 TURAIN( OVEPHAUL: 

FUFL: JP-4 TF- FUEL H/C RATIO: 

18000. 

16564. HRS 

1651\4. URS 

16564. HRS 
lb564. HRS 
7bq4. HRS 

lb5b4. HPS 
16564. HRS 
lb564. HRS 

l. 727 

OPFRATIONAL OAfA •••••~ttttttttttttttttttttttttttttttttttttttttttttttt 

l,_,LET AIR l[flo'PFRATUA.E, DFGRFES F: START 11.00 FINISH 77 .oo 

ATMOSPHFPIC PRESSURE: START FINIS~ 

INLET AIR HU•IOITY, LBS H20/LR AIR: O.Ol 3Q 

RFLATIVF HUMIOlTV: b3.00 PEPCENT 

SERIAL NUMBER: 

SAMPLE LINF: TFMPERATURF, ~EGRFES C: 150.0C, FLOW RATE, LITFRS/MlN: 

SAMPLE LINE T•ANSPllRT TIME, s~c: 1.co 

NUMRER OF TESTS: 

COMMHHS: 

N01 OETERMINFO RY SURTPACTION. 

ELAPSFO 
Tl MF 

o.o 
4.00 
b.OO 

10.00 
11.00 
1,.00 
1q.oo 
22. 00 
24.00 

IFS T 
MIJOE 

bl 0 
l/ 
11 .., 
4/ 
~I 

11 
q/ 
~I 

Pnwrn 
TH~UST,LRS P~RCFNT 

OR RATFU 
SHD r .o. 

SR20. 00 
11040.00 
13310.00 
15410.00 

q')l).00 
15410.00 

7040.00 
')000.00 
2050.00 

4A 
bl 
7l 
85 

5 
65 
]? 

21 
lb 

ENG I NE 
SP EFD 

Nl N7 

5460. 00 
5840.00 
f12'lO.OO 
"60. 00 
7050.0C 
bb'•O. 00 
>000.00 
4lA0.:10 
3490. 00 

qi 70.00 
9410.00 
%AO.OO 
0970.00 
5870.00 
9?10.00 
Aqoo.oo 
A4BO.OO 
1A20. 00 

MFASUREn 
FUFL 
r:LOW 
LR/HR 

5120.00 
6320.00 
7800.00 
q4qo.oo 

oAO.oO 
6540.00 
1tC'lC.OC 
nAo.oo 
IQQ0.00 

G•S GFN 
A Ill F'LOW 
L~/SEC 

124 ·'•0 
l'• l. 70 
150. qo 
173.20 

JO. bO 
17 J. 20 
11 o.oo 

Aq. 00 
b}.20 

CALC 
F/A 

0.011400 
O. Cl 2400 
o. 013300 
O.Cl5200 
o.oosooo 
o.r.15100 
0.010100 
o.ooq100 
0.008700 

P6~J4HB 

COMPRESSOR 
01 SCHARGE 

TEMP 
nfGREES F 

-o.oo 
-o.oo 
-o.oo 
-a.on 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 

FNGINF. 
PRES SURF 

RAT I rJ 
FP~ 

l. JR 
l. 50 
l .66 
1. 84 

-o.oo 
-o.oc 
-o. 00 
-o.oo 
-o.oo 

TUPRINE 
INLET 

TE•P 
DEGPr,fS F 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.0J 
-o.oo 

POWER 
PFRCENT 

A I\ TEO 
T.O. 

EXHAUST 
GAS 

PRFSSURF 
PS I A 

co en THC NO Nr. 
2 

I \olF TI 
PP"1V 

NO AL OEHYnE s PAPTICULATFS 

48 
bl 
7J 
K5 

5 
A5 
lq 

27 
lb 

Plliii!FP 
PFRCFNT 

A. ATF:D 
T .O. 

POWFR 
PERCENT 

A. 4 TEO 
T .O. 

4e 
61 
73 
R5 

5 
R5 
lq 

27 
16 

G<S 
H~P 

OF(";QF.ES F 

74 1. no 
aoti. 11: 
1:174. Ql) 
qs 1. no 
557. 00 
q..i,4. on 
681. nn 
&19. no 
'J'}4. Q(J 

.'".i\~S Fi-ii I 

cu 
LP/ I!<. 

L(' r1JF1. 

3. 7 I 
2. 10 
I • 4' 
2. J,' 

1 J. lli 
l. h1 

fl. 27 
9. 7~ 

27. !)1 

r.n 

5.00 
ho .,Q 

1:1.bO 
10. 00 
o. 3() 

l l. 00 
2. 20 
2.10 
1. 10 

"""SS t~I 
HC 

l P./l K 
Lr FUEL 

2 ·'• ~ 
l.1h 
l. l 7 
n.'J4 

71. I b 
I .03 
7.. 76 
2. b 1 
b.h5 

L~/ li<,HTH-HP 

? • J f>5 
I. 20 l 
n. fl39 
l. 4,i!9 

r· •. 510 
n.110 
'.'.:\ .boq 
,.ROR 

l "· 2 J2 

( wFT I 
PP"1V 

'• 1.0'l 
76.JO 
lQ.00 
31, • Ot: 

675.00 
2 5. 00 
65. 00 
02.00 

z1, 7.. oo 

2 
(WET I 

PFRCF.NT V 

I ~FT I 
PP~V 

50 .oo 
lA. 00 
lb. (\{'I 
24.00 

lOb0.00 
27 .oo 
50. 00 
41,. 00 

l 04 .01'} 

I WET I 
PP~IJ 

15. r.c 
4H. (le) 

t,4. 00 
ee .Pn 
z. 00 

!=! 1 .oo 
Jo .oo 
n.oo 
14.01) 

4.nn 
1. 00 
?.. 00 
LOO 
7. 00 
2.00 
1.00 
1. 00 
l.On 

' I Rf f I 
PP"4V 

JG. 00 
~o.oo 
bti.00 
q I. 00 
q.oo 

9J. 00 
} 1.00 
n.oo 
16 .oo 

-n.no -o.oo 
-o.oo -o.oo 
-o.oo -0.'10 
-o.oo -a.on 
-o.oo -o.oo 
-o.o~ -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 
-o.oo -o.oo 

,.AS i ~,..I 

"12 
L'3/ I" 

l~ FUFL 

.'1ASS C:~ I 
r.rz 

LH/ lK 
U\ FUEL 

'"'"S. s f lill I 
NO 

M,AC)S f"t I 

NOJC 
LI?/ IK 

i\1/1.~S F.~ I 
en 

"4A~S f ."11 
HC 

lB/H!J 

~ASS F"1 I 
N01 

'"lflSS f"' I 
('J7. 

... uc;s F'tl 

NO 

LP/'"'P 

f}. 57 
/'}. 26 
O.?'l 
'1. 14 
l. ·15 
0. 27 
'.l. 16 
) • l 7 
o.·H 

r.o 
2 

I B/l'(,,TH-H~ 

1851.21.1 
1A2R.220 
lB7J.lb2 
lQh7.A'l2 
2QH2.ti'lA 
I 3'i"t. 4 t:l'i 
LAll .Rb2 
tB:H. 7lq 
ll 1B.P42 

3lAQ.04 
:ncn.hO 
Jl%.38 
11q5.4q 
7f1Cfl.19 
llqb.24 
J l R'•. 2 7 
H 19. OR 
314 \ .l'}tJ 

l 1\/ lK 
L q ruE1. 

THC 

LP./ li<.lt TH-IN 

1. 442 
I. rin5 
ll.h'57 
0.578 

73 ·'·05 
n. 414 
I. 5qo 
l. 50 I 
4.4R7 

l ~ FUFL 

5. 56 
;.1-2 
8.1 7 

Io. 20 
l. 71 
q. 12 
4.Ql 
4.00 

z. "" 

l ~/HH 

l 0.10 
I 3. 2<; 
11. 11 
n.02 
11. 79 
1 c. qt, 

2 5. 4 l 
2<f.04 
., 3. 10 

LR/11<._Tt'-H~ 

1. P"5 
3 .f-.40 
4. 647. 
b. ()1'i 
n. 3q7 
:'\. 11A 
2. 736 
2.?Rl 
l .137 

12. 1l 
11.00 

0.15 
~.qo 

bq.11 
6. 11 

11.1q 
1.cH, 

1 '.\. 74 

NU 
2 

LB/ lKMTH-llP 

o.u1 
c. 157 
o. 145 
c.101 
l. 190 
O.OQl 
('l.OQI 
0.104 
0.747 

l A/HP 

2.q2 
1.67 
I• QJ 
J. IQ 
I. J2 
1. 44 
c. b4 
0.52 
o. 7l 

LR/HR 

l h 47. 7. H7 
201~'-'5 
741lJ l. ,,, 

30375.ll 
7~JJ.'ib 

70'10l .'' j 
l2H% •. ll 
Qt,7l.b4 

h?50.5A 

N•l 

' LR/lK•TH-ttf< 

J.U5 
J. 7q2 
4.7~7 

b .2A2 
I • 1 ~ 7 
1. A72 
2. '3J.1 
2. JP5 
1. qqo 

).5. ~] 
4C.14 
61. 7H 
')J. IJ7 
c. le 

5~. l3 
1<;.2h 
I I. 4 I 
~. 11 

-c. 00 
-c.oo 
-o.oc 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 

'4ASS F'-1 I 
~o• 

LA/I-'~ 

28.45 
41. Sb 
b]. 71 
Qb.AI 
l. 70 

')q.61, 
t q.qo 
l I .Ql 

"1. 84 
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CAL ID NUNBERI HI ENGINE TYPE AND MODEL: JT30 -38 SERIAL NUNBER• P643434B 

TEST DRGANllATION: S II R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGT LB CD I 
POWER • TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL • Tl+-HR • Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 62.882 831.320 1.000 19.00 19.913 2U.25 15.642 285.00 0.06981 
TAKEOFF 1. 000 18000.0 19.945 11339.656 1.000 0.10 0.233 132.30 1.159 210.00 0.00111 
CLIMBDUT O.B50 15300.0 13. 575 9236.012 1.000 2.20 0.49B 3l8.65 1.470 561.00 O.OOOB9 
APPROACH 0.400 1200.0 25.659 4184.395 1.000 4.00 1. 711 27B.96 6.132 4BO.OO o.00356 
TAXI-IDLE 0.050 900.0 62. BB2 BH.320 1.000 1.00 7.336 96.99 75.642 105.00 0.069B7 

TOTAL FOR CTCLE: 29.690 1110.15 1641.00 
LBS POLLUTANT/ I K LB FUEL/CTCLE• 26. 744 
LBS PDLLUTANT/IK LB TH-HR/CTCLE• lB.093 
LBS POLLUTANT/ IOOOK LB TH AT T.O.• 1.293 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGT LB HC I 
POWER • TH RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL • TN-HR • Tl+-HR 

LR/HR LB/HR MIN. LBS. LBS. 

TAXI- IDLE 0.050 900.0 61. 345 831.320 1.000 19.00 19.426 263.25 n. 793 2B5.00 0.06Bl6 
TAKEOFF 1.000 IBOOO.O 11.110 I 1339.656 1.000 a. 10 0.132 132. 30 0.997 210.00 0.0000 
CLIMB OUT O.B50 15300.0 11. 176 9236.012 1.000 2. 20 0.410 nB.65 1. 210 561.0D o.ooon 
APPROACH 0.400 7200.0 14.401 41B4.395 1.000 4.oo 0.960 278.96 3.442 480.00 0.00200 
TAX I-IDLE 0.050 900.0 61. 345 Bll.320 1.000 1.00 7.157 96.99 73. 793 105.00 0.06Bl6 

TOTAL FOR CTCLEI 28.0B5 1110.15 1641.00 
LBS POLLUTANT/ IK LB FUEL /C TC LE: 25.298 
LBS POLLUTANT/lK LB Tlf-HR/CTCLE: 17.114 
LBS POLLUTANT /IOOOK LB TH AT T.O.: 1. 330 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOi/ ENERGT LB NOii 
POWER ' TH RATE RATE WT FACTOR NODE MASS MASS lK LB FUEL I TN-HR • TN-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-IDLE o.050 900.0 1.201 831.320 1.000 19.00 a.no 263. 25 1.445 285.00 0.00133 
TAKEOFF 1.000 18000.0 1)5. 739 11339. 656 1.000 a. 10 1. 584 132.30 11.970 210.00 0.00754 
CLIMBOUT O.B50 15300.0 B6.023 92)6, 012 1.000 2.20 3.154 llB.65 9.314 561.00 0.00562 
APPROACH 0.400 7200.0 19.B21 4IB4.395 1.000 4.00 1. 321 27B.96 4. 7)7 4BO.OO 0.00275 
TAXI-IDLE o.o5o 900.0 1.201 BH.320 1.000 1.00 0.140 96.99 1.445 105.00 o.001n 

TOTAL FOR CTCL E: 6.5BO 1110.15 1641.00 
LBS PDLLUTANT/IK LB FUEL/CTCLE• 5.927 
LBS PDLLUTANT/IK LB Tlf-HR/CTCLE: 4.010 
LBS POLLUTANT II OOOK LB TH AT T .a,: B7. 979 

IV-127 



DATE: 81 4171 

rEsr ORGANllAllON: u.s. •u•EAU OF MINES 

ENGJ~F. OAT4 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••••••••• 

CAL IU NU•AFR: lJ 1 FNGINE TYPF ANO MOOEL: JTJn -lA SF.RIAL NUMB FR: 645 361 

RATED IHRUSI: lROOO. 

FNGINE TOTAL TIME: 11283. HRS 

TIME SIN(f HOT SFCTIUN ~VfPHAUL: !%ff. HMS 

TIME SINCE: 

NI CO•PRESSnP OVF.MHAUL: 1%8. HRS 
N2 CO•PRESSn• OVERHAUL: 1%8. HRS 
COMBUSTOR CAN P.EPLACE•FNT: lq6R. HRS 
FIRS! STAGE NOllLE GUIDE VANF OVERHAUL: 1q68. HRS 
NI TURBl~E OVFRHAUL: 1%8. HRS 
N2 TUR61NE OVFRHAUL: lq6R, HRS 

FUEL: JH - A FUEL ~IC •AT IQ: 1.q7q 

OPFRATION~L OAT4 ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TE•PEQATIJM(, OEGREES F: START 8~ .oo FINl5H qo,oo 

ATMOSPHFRI( P~ESSURF: STANT zq, 05 FINISH 

INLFT ~IR HU~IOITY, LRS ~20/L~ AIR: 

•ELAllVF HU•1n11v: 42,00 PF.RCFNT 

S4"Pt E LINF: H•PFPATU•f, P~GRHS C: IJA,OC, HOW RATE, LITERS/MIN: 16.00 

NUMBER Of IE~IS: 

H/C CAL fSll•ATEn 
5AlrilPLC LINE TFJ1P. AV~AA(F.,0 

PRO~F CONFIG, ANr LOCATION SAMF AS USEO FOP SPFY ON OR-02-71 

(LOCK Tf ST POi..f.Q ENG IN( MEASURF.O GAS GEN CALC COHPRES50M ENG INF fllFl e I NF 
Tl•F "lO'lF TYPUST ,LqS PE MC ENT SPEFO FU(l AIR HOW FIA 01 SCHARGE PRFS.SUPi: INLET 

UR -.no RPM FLOW Lll ISEC TFMP PA Tl C TEMP 
SHP r .n. NI N2 LR/HR oer.REF.S F EPR OFr.RFF~ F 

•DO.On ., •20.00 5 2020.00 57•o.no 11zc.nn -o.oo -0.000000 -o.oo 1.02 -f'J.f"JO 
60~.oo II 4 10P5n.nn 60 5760.00 ~360.00 6070 .oo 157.00 -0.000000 -o.oo I. 47 -o.oo 
610.00 u I 114~0.00 74 61QQ,QO %~0.0C 73QO.no l 75.00 -0.000000 -o.oo 1.62 -o.oo 
6JO,OO 51 ~ 10600,00 5R 5710.00 QJZ0.00 58~0.00 1~5.00 -o.oooono -o.on l .4~ -o.oo 
615,00 41 5 1QO, 00 4 18'•0.0C Sc.ho.on pqo,co -o.oo -o.ooonno -n.oo I. 07 -o.oo 
045 .oo ]/ 4 t<P00.00 81 J 70C. 00 •no.co q110.oo -o.oo -0.000000 -o.oo 1. 04 -o.oo 

POW FR EXHAllSf Ell'HAUST Cll co THC ~n NO NO ALOEHYOES SM<F PART ICULATfS 
PF r.r. HIT CtS (,AS , .,.er I 7 IWF II I wE 11 2 • 

l(ATHI fl:~ ... ... ~t:c;suri: r PP'1V I wE II PP~V PP"'V loETI IWET l 
r .o. (JfGRFFS ' PS I A t>FPt:F.Nr v PP~V DP/14V 

5 01 !"i. on 14.61 855,00 1.]] I Q4J .00 0.10 6.56 6.RO -o.oo -o.oo -O.nlJ 
60 A~5. no 70. lb JR. 10 7. ]5 ~.JO 46.F!O 11. 00 bJ,HO 0.62 -n.oo -c.no 
14 •>o. on 22. 2 I l I. lO 2.65 b.lO 42.20 1 s.on M.20 0.51 -o.oo -n.oo 
58 q4 ~. 00 70.01 l l. 20 z.15 •• oo 45. I 0 n.oo flA.10 n.1q -o.oo -o.oo 

4 !1~5 .t)O J 4.b) 1h5.110 1.2• IR7H.00 2.10 1 o. no 12.JO 40. 10 -o.oo -a.on 
81 1010. no 75. 07 2 o. 00 7.qq a.10 101.20 24. 50 125. 10 0.4b -o.oc -o.oo 

PUWFR "'SS ~"1 J "1A~ S ~."ti "1~Sc; F•I •ASS f •I ."hSS 
f ·"' 

"1tiSS ""' Mr.SS E•I •ASS (•I -.~s pq "41tc;s E ~I ."1Ac;S E •1 MASS r ·• 1 
PERC~NT en HC ~fl7 co~ Na N(l)' cu HC Nl'.1l C02 NO N1> 

PA fFO LA II< L "1 l < L'll I< LBll • l Pl I• LP/ l< Let HR L~/"P LA/HP Lq/H~ LO/"R LB/~0 

T.O. LR •un L~ HJFL LO FIJF l LR FUEi. LP fUE"l L• FUl=L 

IOh.bq 118. ll l. 14 z-,1)1 .hq O.fif'J I. li 119,50 155, ]7 I. ~I 2~20.bl •). 01 1.~h 

60 7.45 o. l l 2. lq '1151.2C 6. 5(1 fl .1'>4 , ,, • 7c; I, KS 14. Jlj IW110,l0 JQ. 4<; 5 J. R4 

"' J .'I 0.], z. 74 11'2.61 5. 25 1. 1oq 1 r .n 2. 02 lb. 54 23Zf17. lb 1~.78 55. 3 i 
58 2. ,,, o. )Q '· 72 31 SC:.Gr. '. 37 G.~5 15 .5~ 1. 77 18.86 I 84J2. 77 lb. qfl s5.e4 

• QB. Bh 13 R. 'q 7. 12 761•.?5 0.4Q 7. 61 <11. "ilft 17 l. 70 I. RQ 7Hl.ll o. 4) 7, 32 
87 I. J4 n. JZ l. 111 1157.•2 11.16 I J, Pb 12. ,,,, z.qz 25.04 lQZZ1,,"\? l n •· 41 I }d .. 4"i 

Pn"FR. r.n en fH( NU NO NO 
PfRr.FNT 7 2 x 

R. Al Efl lP/llC.llf,_.-HA LR/ (1{'4 fll-Hi1 LD/IKiTH-""lA l q/ l" tlHi-Hq l~/ lKMTlt-~R LR/IKillTi.t-1..fR. 
T ,O. 

5 l2Q,.iRb ll 74 .. 57b I h8. P. 76 o. C75 I .h]I 
l ·"' 60 l. J5q 17'8.405 n. 111 ' .. fi40 1. 122 4.Qbl 

74 o,q8b 1732.175 tl. 150 '}. ee4 l. ?JO 4.1 l'• 
58 I .4bQ I' lR .Q4 I n. 162 ) .. 413q l. 77~ 'i .Zb.~ 

4 Ill.HI l•5G,80C l 5h.5fH, n. s~o l. JQ I }.~41 

81 <J. fqA lec,q.e41 O. IR5 6.54~ I. ~.8'5 8.11~ 
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CAL ID NUMBER: 337 ENGINE TYPE AND llODEL: JT3D -3B 

TEST ORGANIZATION: u. s. BUREAU DF Ml NES 

MDDE FRACTIONAL POWER ElllSSIDN FUEL USAGE TlllE IN 
POWER I TH RUE RATE WT FACTOR llODE 

LB/HA LBIHA MIN. 

TUI-IDLE 0.05D 900.0 102.025 927.499 1.000 19.00 
TAKEOFF 1.000 18000.0 2.558 10945.402 1.000 0.70 
CLlllBOUT O.B50 15300.0 11. 40B 901B.008 1.000 2. 20 
APPROACH 0.400 7200.0 46.814 4275. 543 1.000 4.00 
TAXI-IDLE 0.050 900.0 102.025 927.499 1.000 1.00 

TOTAL FOR CYCLE: 
US POlLUTANT/IK LB FUEL/CYCLE: 
LBS POLLUTANT /IK LB TH-HA/CYCLE: 
LBS POLLUTANT /IOOOK LB TH AT T.0.1 

llDOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN 
POWER I TH RATE RATE WT FACTOR llODE 

LB/HA LBIHR lllN. 

TAXI-IDLE 0.050 900.0 129.850 927.499 1.000 19.00 
TAKEOFF 1.000 18000.0 O.D 10945.402 1.000 0.10 
CLIHBDUT O.B50 15300.0 o.o 9018.008 1.000 2.20 
APPROACH 0.400 7200.0 18. 501 4275. 543 1.000 4.00 
TAXI-IDLE 0.050 900.0 129.850 927.499 1.000 1.00 

TOTAL FOR CYCLE: 
LBS POLL UT AN7f1K LB FUEL/CYCLE: 
LBS POllUTANTflK lB TH-HR/CYCLE: 
LBS POLLUTANT /IOOOK lB TH AT T.O.: 

HOOE FA ACT IONAL POWER EMISSION FUEL USAGE T lllE IN 
POWER I TH RATE RATE WT FACTOR MOOE 

L8/HR LB/HA lllN. 

TAXI-I OLE 0.050 900.0 2.00] 921.499 1.000 19.00 
TAK ED FF 1.000 18000.D 167.596 10'145.402 1.000 D.70 
CLIMBDUT o.e5o 15100.0 112.112 9018.008 1.000 2.20 
APPROACH 0.400 1200.0 24.9ZO 4215.543 1.000 4.00 
TAXI-IDLE 0.050 900.0 2.003 '127.4'1'1 1.000 1.00 

TOTAL FDA CYCLE: 
LBS POLLUTANT/ IK lB FUEL/CYClE: 
LBS PDLLUTANT/IK LB TH-HA/CYCLE I 
LBS POLLUTANT/ IDODK LB TH AT T.D.: 

SERIAL NUMBER I 

CD FUEL 
HASS llASS 
LBS. LBS. 

32. 308 293. 71 
0.030 1Z 1. 10 
0.418 330.66 
1.121 285.04 

11.903 108.21 

47. 780 1145. l1 
41. 718 
29.116 
0.166 

HC FUEL 
HASS llASS 
LBS. LBS. 

41.119 293. 71 
O.D 121. 70 
o.o 330.66 
1.233 285.04 

15 .149 108. 21 

57.502 1145. l1 
50.206 
35.041 
o.o 

NOX FUEL 
MASS llASS 
l8S. LBS. 

0.634 293. 71 
1.955 121.10 
4.111 H0.66 
1.661 285.04 
D.234 108.21 

8.596 1145. 31 
7.505 
5.238 

108.621 

60361 

LB CO I 
IK LB FUEL 

110.000 
0.234 
1.265 

10.949 
110.000 

LB Ht I 
lK LB FUEL 

140.000 
o.o 
o.o 
4.327 

140.000 

LB NOX/ 
lK LB FUEL 

2.160 
15.312 
12.432 
5.829 
2.16D 

ENERGY 
I TH-HA 

285.00 
210.00 
561.00 
480.00 
105.00 

1641.00 

ENERGY 
I TH-HR 

285.00 
210.00 
561.00 
480.00 
105.00 

1641.00 

ENERGY 
I TH-HA 

285.00 
210.00 
561.0D 
480.00 
ID5.00 

1641.00 

LB CO f 
I H+·HR 

0.11336 
0.00014 
0.00075 
0.00650 
0.11 JJ6 

LB Ht I 
I TH-HA 

0.144Z8 
o.o 
o.o 
0.00257 
0.14428 

LB NOX/ 
I TH-HR 

0.00223 
o.D0931 
D.D01H 
0.00346 
0.00223 
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OATE: Bl 11171 

TEST ORGANIZATION: SW I TWA 

ENGINE SUPPLIER: W A 

ENGINE OAfA •••••••••••••••••••••••••••••••••••••••••••••••••••••••ttttttttttttttt•••••••••••••••••••••••••••••••••••••• 
Cll ID NUMRfR: 140 FNr.INE TYPE ANO MOOFL: JTlD -3B SER UL NUMBER: ITWA25HI 

RATED THRUST: 18000. 

ENGINE TOTAL TIME: 17359. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 17359. HRS 
N2 COMPRESSOR OVERHAUL: 17359. HRS 
COMRUSTOR CAN REPLACEMENT: 11359. HRS 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: 17359. HRS 
NI TURBINE OVERHAUL: 11359. HRS 
N2 TURBINE OVERHAUL: 11359. HRS 

FUEL: JP-4 TF FUFL H/C RAT 10: 2.020 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLEf AIR Tfl<PERATURE, DEGREES r: SlART 81.00 F Ull SH 83.00 

ATMOSPHfRIC PRESSURE: STAR! 28.9b FINISH 28.% 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0137 

RELATIVF HUMIOITY: 49.00 PERCENT 

SA~PLE LINE: TfMPERATURE, OEGREFS C: 150.00, FLOW RATE, LITERS/MIN: 

SA •PLE LINE TR AN SPORT TIMF. SEC: 1.00 

NUMBER OF JESTS: 12 

COMMENIS: 

N02 OETERMINEO BY SUBTRACT ION. ~AINTFNANCF OATA ARE NOT LOGICAL, RUT ARE 
LISTED AS GIVEN •Y TWA. 

EL AP SEO TEST POWER ENGINF. MEHUREO GAS GEN CALC COMPRESSOR ENGINE TURSI NE 
TI ME MOO! THRUST ,LBS PERCFNI SPfEO FUEL AIR FLOW F/A 01 SCHARGE PRESSURE INLfT 

OR RATED RPM FLOW LR/SEC TEMP RATIO THP 
SHP T.o. NI N2 LB/HR DEGREFS F FPR DEGR EH F 

o.o bl 8910.00 4q ~410.00 •no.no 5100.00 124.00 0.011400 -o.oo 1.11 -o.oo 
7 .oo II 10860.00 60 5850.nO 9480.00 bJIO. 00 IJ•.20 0.012b00 -o.oo 1.50 -o.oo 

lb.DO 21 11000.00 72 6230.00 0770.00 7590.00 154.40 o. 013700 -o.oo I .b5 -o.oo 
47.00 3/ ) 15280.00 84 bb70.00 10040.00 9440.00 171.10 0.015300 -o.oo I. 84 -o.oo 
52.00 4/ l eeo.oo I 740. 00 57qo.oo •00.00 29.40 0.008500 -o.oo -a.no -o.oo 
57.00 11 1240.00 ZH0.00 b470.00 1200.00 36.00 0.009300 -o.oo -o.oo -a.no 
5•.10 81 1500.00 7550.00 6770.00 IH0.00 4 7. 70 o.on9100 -o.oo -o.oo -o.oc 
62.00 4/ " 1750.00 q 2750.00 1010.00 1470.00 44.50 0.009100 -o.oo -o.oo -o.oo 
64.00 10/ 4 2000.00 II nzo. oc 7000.00 15•0.CO 48. 30 0.009100 -o.oo -o.oc -o.oo 
67.00 11110 2500.00 13 1220.00 7bAO.OO 1840.00 55 .90 0.009100 -o.oo -o.oo -o.oo 
b9.10 12111 4000.00 22 3Q80.0C B210.00 2470.00 12.00 0.()09500 -o.oo -o.oo -o.oo 
74.00 11/12 1000.00 JR 5020.00 8920.00 40•0.00 IOB.90 0.010400 -o.oo -o.oo -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO AL OE HY OE S SMOKE PARl ICULAIES 
PERCENT GAS GAS I WE Tl 2 I WET! I ~ET I 2 

RATED TFMP P~ESSU•E PP"IY I WFT I PP"'V PPM'f CWFTI OllFTI 
I .n. OEGRfF.S r PS I A PERCENT v PPMV ioJPMV 

.q 
7bS .. 00 4. 80 40.00 2.10 90.00 42.00 1.00 4) .. 00 -o.oo -o.oo -o.oo 

bO Al5.no 6.40 ZR.JO 2.54 54.00 52.or. 1.on 51.00 -o.oo -o.oo -o.oo 
7l BBl. 00 8.40 2 o. 00 2.H 16.nO 66.no J.On 6•.oo -o.oo -o.oo -o.oo 
B• qq7 .oo IO.•O 2 5. 00 3. 01 14.00 •1 .oo 3.00 ••.OO -o.oo -o.oo -o.oo 

4 517. 00 0.10 7') .oo I. 73 q<n.on 1 .r.o 6.00 q.oo -o.oo -o.oo -o.oo 
5 74. 00 0.40 6'-Z.110 I.AB ~ae.oo h.OO •.on 10.00 -o.oo -o.oo -o.oo 
5A] • 00 o. 50 56b. 00 I. B5 5b2.00 7.00 J. 00 10.00 -o.oo -o.oo -o.oo 
590. no 0.60 577 .00 I. B 7 49b.OO 7.00 4.00 11.00 -o.oo -o.oo -o.oo 

II 5qq. 00 O.bO 457.00 I. Bl 360.00 Q.00 3.00 12.00 -0.00 -o.oo -a.on 
13 bl7. 00 O.qo 3b0 .oo 1. Bl 25b.OO 10.00 4.CO 14.00 -o.oo -o.oo -o.oo 
22 b22. 00 I. hO 162.00 1.q4 02.00 14.00 6.00 IQ.CO -o.oo -o.oo -o.oo 
JB 100. 00 3.50 bh.00 2.tl 5h.r.O 30.00 2.on n.oo -o.oo -o.oo -o.oo 

POWER MASS EMI HASS FHI MSS EH I HASS f"1 ~ASS l-MI MASS F•I HASS fMI HASS (HI MASS EHi MASS E.•I HASS J:f'll MASS EHi 
PERCENI co Ht ~02 (0) NO ~01 r.o H( N02 C02 NO NOX 

RATED L0/ IK L ~/It<. l~/ lK LA/lK LR/IK LR/ IK l R/t-R LA/HR L 0/HR LB/HR l~/HP LB/HA 
T.o. LR FUFL LR FllFL LR FUFL l B FUEL LS FUF.L LB FUEL 

•• J.•~ 4.44 '1.tc. 3115.t.] 5. q5 b.OCJ l 7. ~q 22.66 o. 72 I 5RB9. 11 n.n 31. 06 
bO 7.1• z.•2 0.11 Jt2J.16 "· 6B 6.01 11.83 15. 71 o. Bl \Q707.12 42. IR 4'2.Qq 
72 I .45 O.bh 0.16 JI ZQ.15 7.B5 R. 21 10.qq 5 .. r.4 2. 71 23150.21 5q,.ljq 62.30 
B• l .. 67 o. 52 n. 12 112•.77 •• 10 10.07 I 5. 11 4.QI 3.02 2Q540.26 q l. 54 Q4ii .. Sb 

4 77.R4 5Q. 52 I. OJ 2e47.b5 o. 52 1.55 7C. 05 51.57 o. q3 2 562. J:tq 0.46 l .. JQ 

6 til. ~o lQ.OJ v. n5 2•2h.23 O.QR l .f.3 76 .12 46. 84 0.7B 1511.47 1. 17 1.•5 

• c; 7. 50 12. 70 IJ.50 7'1S3.18 1.11 I .t.7 11. 05 43.A2 O.b1 H57.26 1.57 2.24 
q 5J.2A 2B.72 O.bb 2910. n 1.16 I.Bl 7B.H 42.22 c.•8 4366.96 I. 71 ).6Q 

II 47. 41 21. b:l o. 5) 2•q•. 42 1. 55 2.07 75. lR 14. )q 0.82 47b9.07 2.H l.2Q 
13 l 7. 'lli 15.46 O.bq 101 I .21 l. 71 2. •2 be;. HJ 28 • .,., 1.71 5577.42 1.1• 4.4b 

22 lb.44 5. l5 1.00 10•2. 75 2 .31 3.17 40.60 13. 20 2.4 7 7639.0Q 5. 76 7. A2 
18 b.20 3.01 o. 31 3115.23 4. bl 4.q4 25. H I 2 .Jl 1.26 12741.2• I 8.Q4 20.20 

POWFR 0 co THC NO NO NO 
PfMCE NT 2 2 ~ 

RATEO LO/ lK.•fH-HR Ll\/lKilfH-H'( lB/lKIT~-HM. lR/lK#T .. t-HR. lR/IKlllTH-HR LB/IKHH-HR 
T .o. 

4q 1. q70 177~.Jt:l 2.51B 3. 39 7 C..OAI ] ·" 78 
60 1. 271 lfU 4.t."12 l.40h J. fl8" o. 075 l.•sB 
72 0.94b 1Bl6.•IQ n.3~1 4. St!" n. 208 •• 792 
B• 1.002 IQH.'261 o. 321 5.9QI n.1•1 b .! 88 

4 7q. ~07 Z'H?..373 b0.872 o.~2B 1.056 I .5B4 
6 61.547 2Bll .All 31. 775 o.••~ 0.630 I. 575 
8 51.170 7.61B. I 73 2•. 213 1.044 0.4.\ 1 1.491 

• 44. 758 24Q5.410 24. 126 o.q11 0.55B 1.535 
II l7 .691 23A4.5'8 17. l q1 1.231 o.•11 1.64' 
ll 27 .932 2210 •• 68 11.316 1.274 o.510 1. 78• 
22 10.150 I qnq. 172 l.101 ··""' O.bl7 1.q55 IV-130 
18 1.624 1820.1 B4 I. 761 2.705 0.1•0 1.BA6 



CAL ID NUMBER I 340 ENGINE TYPE AND MDDEL: JUD -3B SER l&L NUMBER a ITWAZ5311 

TEST DR GAN IZA Tl ON: S W R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HA I Tt+-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 11. B05 B42. 7B4 1.000 19.00 22.13B 266.BB B5.200 2B5.00 0.07918 
TAKEOFF 1.000 IBOOO.O IB.151 ll409.559 1.000 0.10 0.212 133.11 1.591 210.00 0.00101 
CLIMBDUT O.B50 15300.0 16.321 9444.996 1.000 2.20 0.59B 346.32 l.12B 561.00 0.00101 
APPROACH 0.400 7200.0 32.603 4547.926 1.000 4.00 2.114 303.19 7.169 4BO.OD 0.00453 
TAXI-IDLE 0.050 900.0 11. B05 B42.7B4 1.000 1.00 B. 317 9B. 32 B5.200 105.00 0.0797B 

TOTAL FDA CYCLE• 34. 099 1147. 83 1641.00 
LBS POLLUTANT /IK LB FUEL/CYCLE: 29.708 
LBS POLLUTANT/I< LB TH-HA/CYCLE: 20.780 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 1.176 

HOOE FR At Tl ONAl POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RATE RATE WT FACTOR MODE MASS NASS IK L8 FUEL I Tt+-HR I T 14-Hll 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.D 50. 561 B42.T84 1.000 19.0D 16.013 266.88 60.000 285.0D 0.05619 
TAKEOFF 1.000 IBDDD.D 3.B2B ll409. 559 1.000 0.10 o.oo 133, II 0.335 210.00 0.00021 
CLIMBOUT D.B50 15300.0 11.212 9444,996 1.000 2.20 0.411 346. 32 1.181 561. DO o.ooon 
APPROACH 0.400 1200.0 16.660 4541.926 1.000 4.00 1.111 303.19 3.663 480.00 0.00231 
TAXI-IDLE 0.050 900.D 50,567 B42. TB4 1.000 T.00 5.899 98.32 60.DDD 105.00 0.05619 

TOTAL FDR CYCLE: 23.479 l147.B3 1641.00 
LBS POLL UT ANT/ lK LB FUEL/CYCLE: 20.455 
LBS PDLLUTANTllK LB Tl+-HR/tYCLE: 14. 308 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 2.481 

HOOE FR ACT IDNAL POWER EH I SS ION FUEL USAGE TIME IN NOX FUEL LS NOX/ ENERGY LB NOXI 
POWER I TH RATE RATE WT FACTOR MOOE MASS HASS IK LS FUEL t TH-HA I Tt+-HR 

L8/HR LS/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 1.259 842.184 1.000 19.0D 0.399 266. 88 1.4'13 285.00 0.00140 
TAKEOFF 1.000 IBODO.o 146. 401 11409.55'1 1.000 0.10 1.108 I JJ. ll 12.832 210.00 D.OD81J 
Cl IHBDUT 0.850 15300.D 95.080 9444.'1'16 1.000 2.20 3.486 346. 32 ID.06T 561.DD 0.00621 
APPROACH o.4DD 1200.0 24. II 8 4541.926 1.000 4.00 1.608 301.1'1 5.303 480.0D 0.00135 
TAXI-IDLE D.050 900.0 1.259 H2. TB4 1.000 1.00 0.147 98.32 1.493 105.00 0.00140 

TOTAL FOR tYtL E: 7.348 1141.83 1641.0D 
LBS POLLUTANT/ 1K LS FUEL/CYCLE: 6.401 
LBS POLLUTANT/ IK LB Tt+-HAltYCLE: 4.47B 
LBS POLLUTANT/ IOOOK L8 TH AT T .O.: 94.894 

IV-131 
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DATE: 

TEST ORGANIZATION: PRATT & WHITNEY 

ENGINE SUPPLIER: PRATT AND WHllNEY 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBE~: J58 ENGINE TYPE ANO MOOEL: JTJO -JR SEA IAL NUMBER: P-668820 

RATED THRUST: 18000. 

ENGINE TOTAL TIME: -o. HAS 

TIME SINCE HOT SF.CTION OVF.RHAUL: -o. HAS 

TIME SINCE: 

N l COMPRF. SSOA OVERHAUL: -o. HAS 
N2 COMP•ESSOR OVFRHAUL: -o. HRS 
COMBUSIOA CAN REPLACEMENT: -o. HAS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI TURRINE OVERHAUL: -o. HAS 
N2 TURBINE OVERHAUL: -o. HRS 

FUFL: JP-4 FUF.l H/t RATIO: 2.000 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, OFGRffS F: START 14.00 FINISH 79.00 

ATMOSPHERIC PRESSURE: START 29.75 F !NISH 

INlET AIR HUMIDITY, LBS H20/l8 AIR: 0.01]) 

RFLATIVF. HIJ•l'>ITY: -0.00 PFRCENT 

SAMPLE LINE: TE•PERATURE, OEGREFS C: 150.00, FLOW RATE, LITEqS/MIN: 2.00 

SAMPLE LINE TR AN SPORT TIMF:, ~Et: 1.00 

NUMBER OF TEHS: 

CCMMENTS: 

CLOCK TEST POWH FNGINE MFASURFO GAS GEN CALC COMPRESSOR ENGINE TURSI NE 
TI MF. MOnE THRUST,LBS PF.RCFNT SP EEO FUEL AIR FLOW FIA DISCHARGE PRFSSURE INLET 

OR RATED ••• FLOW LB/SEC TEMP RATIO TEMP 
SHP r .o. NI ~l LB/HP DEGREES F f PA OEGRHS F 

1208.00 I/ 0 51100.00 21 41~5.0C 8245.00 7736.00 91 .41 0.008310 -o.oo 1.16 -o.oo 
102q.oo 21 I 840.00 ld55.00 SH0.00 qJe.oo 2q.11 o.ooeqsn -o.oo 1.02 -o.oo 
125q.oc 3/ 2 9qoo.oo 49 5215.00 eq6o.oo 4574.00 121.46 o.ooqno -o.oo 1.14 -o.oo 
II OK.00 41 1 10800.00 5q 5600.00 q160.oo 5606.00 143.97 0.010870 -o.oo 1.45 -o.oo 
IJZ0.00 5/ 12750.00 70 5q10.oo q420.oo 6747.00 160.04 0.011110 -o.oo 1.57 -o.oo 
1111.00 hi l4h00.00 Al 6no.oo q650.00 7882.00 l 7J.4l 0.012630 -o.oo I .6q -o.oo 
11'0.00 11 • 16400.00 q1 bbqo.no qq30.oo q1q1.oo l •5. 74 0.014150 -o.oo l .84 -o.oo 

POWER F. WHA UST FWHAUST co co TllC NO NO NO ALOEHYOES SMOKE PARTltULATfS 
PF ACEN T GAS G•S IWETI 2 IWETl 1 •EI I 2 x 

RAT En TtHP PRESSURE PP~V l•HI PPMV PP ... V I WE Tl I •FYI 
1.n. nEGqF.FS F PS IA PHCrnT v PPfi'IV PPHV 

71 610.00 11.no l 55. 70 l .AO l'l .10 lll.40 l J.40 31.80 -o.oo -o.no -o.oo 
4 555.00 l 5. 07 qo B. bO 1. Z1 512. 20 4.6(\ 4.qo 9.50 -o.oo -o.oo -o.oo 

4q 700.00 iq.44 hQ .10 2. l q l. 50 lb. )0 ). 20 3q.50 -o.oo -o.oo -o.oo 
5q 150, ~o 20. q l )8.80 7.. Zl 1.qo 40.80 2.QO 4).70 -o.oo -o.oo -o.oo 
70 R05. 00 27.57 20.10 7.. J2 O. 2C 60. lO o. 40 60.50 -o.oo -o.oo -o.oo 
Bl Ab5, 00 24, 33 I 7. 40 2. ,~ \.BO 73. 70 I. 40 75. I 0 -o.oo -o.oo -o.oo 
qi q55. nn 26. 38 q.10 2.05 3. 70 112 .10 O.hO l 12. 10 -o.oo -o.oo -o.oo 

POWER. ~l\SS J'."11 M•~S F;"I MASS EMI "°SS F•I "4SS • ·n ~ASS E'4 I ~ASS F.."i MASS f"'I ~ASS EHi MASS EHi MASS f~I HASS EHi 
PEACf.NT en HC NO? toz NO NO> to Ht N02 t02 NO NO• 

AATFO lB/IK l R/IK LBI lK LR/I K LH/IK LP./ lK lB/"R l R/~R L R/H~ LR/HR LB/HA lB/HR 
r.o. LB FUEL lR FUEl LR FUE l l R FUEL l 8 FUFL LB FUfl 

21 l 7. II 1. 2 l 2.•z 3107.55 3. 32 5. 74 4h. ~I J.31 b.62 8502.25 q.oq l 5. 70 
4 128. 12 4 3 .05 l.14 201~.o• 1. 07 l.70 120. 36 40. 38 l.07 26H.32 1.00 2.01 

4q t;. 1.b O.IR n .4R l llR .66 5. 42 5.90 24. qq 0.81 1.1q 14310.48 24.BO 26.98 
5q l. 50 0.10 0.41 31Jl.qH 6.!')4 ti. 47 I q ,h2 o. 55 .2.41 17557.86 ::n.eq 36. 19 
70 I. 18 0.01 ~.Ob 1134.n e. 4q B. 55 12. 01 0.01 o. 38 21151. )I 57.28 51.bb 
Bl I. 2h O. lb 0 .11 llJ5.JJ A. 78 e.q5 Q.q~ I. 24 l. l? 247 l 2. 65 bq.24 70.55 
QI 0.64 O. l 3 o. 07 111•. n 12.qo 12.~7 5,9Q l.?l 0.65 2q472.b7 121.1 q 121. 84 

POWER co en Htr. NO NO NO 
PERCENT 2 2 

MATF.0 LA/ lK,,TH-H~ l R/ lK..tl TH-H-< LI:'/ I K•TH-HR LR/ lKlllTt-4-HA. l ~/ \K •TH-HR LB/lKffH-HA. 
T .~. 

27 q • .Jbl 1100.i.s 1 0.061 I. Bl 7 1. 12 3 3.141 
14J.J95 Jl4b.814 48.067 I. IQ2 I. 26Q 2 .461 

4q 2.•0R lb'll.q ltl o. oq• 2.78• o. 2•• ).0)2 
5q l. Al 7 1625. 728 0.051 l. IJR 0.221 l.lbl 
70 o.q•? lb5R.q27 0.005 4.4q) 0.030 4.522 
81 o. oBZ lbql.b41 O.OR5 •• 142 o.oqo 4.832 
q1 ~.lh5 1797.115 o. 074 1.1qo 0.040 1.42q 

i :JV-.132 



CAL 10 NUMBER: 358 ENGINE TYPE ANO MODEL: JTJO -3B SERIAL NUMBER• P-668820 

TEST ORGANIZATION: PRATT & WHITNEY 

MOOE FRACTIONAL POWER EMISS IDN FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CD I 
POWER t TH RATE RATE WT FACTOR MOOE IUSS MASS IK lB FUEL t T,._HR t T,._HR 

LB/HR lBIHR MIN. LBS. LBS. 

TAXI-IDLE 0.050 '100.0 1 l'l.5B8 1040.101 1.000 1'1.00 31. 86'1 32'1.56 114.'llO 285.00 0.13288 
TAKEOFF 1.000 IBOOO.O o.o 105B3.215 1.000 0.10 o.o 123.41 o.o 210.00 o.o 
CLIM80UT 0.850 15300.0 8.851 8846.021 1.000 2.20 0.325 324. 35 1.001 561.00 o.0005B 
APPROACH 0.400 1200.0 30.6'11 36'1'1. 8'1'1 1.000 4.00 2.046 241>.66 8.2'11 480.00 0.00426 
TAXl-IOLE 0.050 '100.0 119 .588 1040.101 1.000 1.00 13. 952 121.42 114.910 105.00 0.13288 

TOTAL FOR CYCLE: 54.1'12 1145.46 1641.00 
L8S PDLLUTANTllK LB FUELIC YCLE: 41. 311 
LBS POLLUTANT /IK LB T,._HRICYCLE: 33.024 
LBS PDLLUTANTllOOOK LB TH AT T.O.: o.o 

MOOE FRACTIONAL POWER EM I SS ION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR HOOE MASS HASS IK LB FUEL t T,._HR t T,._HR 

LB/HR LB/HR MIN. Les. LBS. 

TAXl-IOlE 0.050 '100.0 40.454 1040.101 1.000 1'1.00 12. 810 32'1. 56 38.811 285.00 0.044'15 
TAKEOFF 1.000 18000.0 o.o 10583.215 1.000 0.10 o.o 123.41 o.o 210.00 o. 0 
CllM80UT 0.850 15300.0 o.o 8846.021 1.000 2.20 o.o 324.35 o.o 561.00 o.o 
APPROACH 0.400 1200.0 1.146 36'1'1.8'1'1 1.000 4.00 0.116 246.66 0.412 480.00 0.00024 
TAXI-I OLE 0.050 '100.0 40.454 1040.101 1.000 1.00 4.120 121.42 38.811 105.00 0.044'15 

TOTAL FOR CYCLE: 11.646 1145.46 1641.00 
LBS POLLUTANT II K LB FUEL/CYCLE: 15.405 
LBS PDLLUTANTllK LB T,._HR/CYCLE: 10.153 
LAS PDLLUTANT/IOOOK LB TH AT r.o.: o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POWER I TH RUE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR I T,._HR 

LB/HR LB/HR MIN. , LBS. LBS. 

TAXI-IDLE 0.050 '100.0 2.288 1040.101 1.000 1'1.00 0.124 32'1. 56 2.198 285.00 0.00254 
TAKEOFF 1.000 18000.0 15'1.101 10583.215 1.000 0.10 I. 856 12).41 15.033 210.00 o.00884 
CLIMBOUT 0.850 15300.0 '18. 363 8846.021 1.000 2. 20 3.601 324.35 11.11'1 561.00 0.00643 
APPROACH 0.400 1200.0 1'1.018 36'1'1.8'1'1 1.000 4.oo 1.268 246.66 5.140 480.00 0.00264 
TAXI-IDLE 0.050 '100.0 2.288 1040.101 1.000 1.00 0.261 121.42 2.1'18 105.00 0.00254 

TOTAL FDR CYCLE: 1.122 1145.46 1641. 00 
LBS POLLUTANT/ 1K LB FUEL/CYCLE: 6.141 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 4.106 
LBS POLLUTANT/IOOOK LB TH AT T.D.: 101.121 

IV-133 



OITE: 8/20171 

TEST ORGANIZATION: PKATT & WHITNEY 

ENGINE SUPPLIFA: PRATT ANO WHITNEY 

F~GINF DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMAfR: J59 ENGINE TYPE AND MnnEL• JTJO -38 

RATED T~RUST: 

ENGINE TOTAL TIME: 

TIMf SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 C O•PR[ SSOA OVERHAUL i 
COMBUSTO• CAN REPLACE•fNT: 
FIRST STAGE NOZZLE GUIOF. VANE OVERHAUL: 
NI TURBINF OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUFL: JP-4 FUEL H/C RATIO: 

1•ono. 

-o. HRS 

-o. HRS 

-o. HRS 
-o. HRS 
-o. HRS 
-o. HRS 
-o. HAS 
-o. HRS 

2.000 

OPERATIONAL OATA •••••••••••****************************************** 

INLET AIA H•PERATURE, OF.GA HS F: SURT 16.00 FINISH 82.00 

ATMOSPHERIC PRESSURf: START FINISH 

INLET AIR HU•IDITY, LBS H20/L9 AIR: o. 0145 

RfLATIVF. HUMIDITY: -0.00 PERCENT 

SAMPLE LINE: TEMPERATURE, OEGAFES C: 150.00, FLOW RATE, LITERS/MIN: 2.00 

SAMPLE LINE TRANSPOKT TI ME, S Ee: 1.00 

NUMBER OF IESTS: 

COM•ENT S: 

B/N BURNE A CIJ,FIGllRATION SMOKE DENSITY IS VCN ARAN M•ASURE 

CLOCK !EST POWER ENG INF MEASURED GAS GEN 
TI •F •ODE Tl-fP.UST ,Les PERCFNT SPffD FUEL AIR FLOW 

U"- RATED AP• FLOW LS/SEC 
SHP r .o. NI N7 LB/HR 

1000.00 II ~ 5020.00 27 4180.00 BZ25.00 2112.00 91.78 
l Z?9. 00 21 B40.00 4 18,0.00 54BO.OO q51 .oo 32.29 
1100.00 3/ A77C.OO 48 520~.oc B950.00 45~6.00 12 5. 48 
1120.00 4/ 10720.00 59 5610.00 9IBO.OO 5612.00 141.91 
IJZJ.00 5/ 12600.00 69 sqro.oo 9420.00 6703.00 157.AO 
1131.00 " 14500.00 BO h30C.OC 9655.o~ 7912.00 171.07 
1153.00 1/ • 17492.00 97 6 7)0. 00 9925.00 q499.00 IAJ. 86 

POWER F. XHAUST FXHAUST co co f HC NO NO 
PERCENT GAS G•S I WEI I 2 I WETI I •ET I 2 

RATED TEMP PRESS UR£ pp.iiy I WETI PPP'IV Pt'MV I WE Tl 
T.a. OF=GR.l=ES • PSIA Pf RC ENT v PPflllV 

u bl0.00 lb.cu, 149. 20 1. 59 19.10 11.60 •• 50 
550. 00 15.00 90B. 50 1.11 744.90 5.30 1. 50 

48 105. on I 9. 2 5 60. 40 I. el R.10 35.00 0.10 
59 1b'l .. 00 21. 7 5 37.00 z. 20 J.QO 50.50 b.40 
69 815. 00 22. 31 21. 00 2.7C 2.10 SQ.JO 5.BO 
80 R95. 00 24. IR 11. 40 2 .9) 5.40 16.90 5. 50 
q7 981'). ".)0 lb. 3 ') I J.60 j. l:\ 5.BO 109.50 5. I 0 

P-668822 

CAL( COMPRESSOR FNGINE TURBINE 
F/A DISCHARGE PRESSURE INUT 

TEMP RATIO fEllP 
OEGPEES F EPR UEGREFS 

0.008Jqo -o.oo 1.1 7 -o.oo 
o.ore1qo -o.oo I. 02 -o.oo 
0.010020 -o.oo 1.31 -o.oo 
0.010540 -o.oo 1.48 -o.oo 
0.01 IAOO -o.oo I. 56 -o.oc 
O.OIZB50 -o.oo 1.69 -0.00 
0.013450 -o.oo I. B5 -o.oo 

NO Al OE HYOE s SMOKF PARTICULATES 
x 

IWETI 
PPMY 

26.10 -o.oo 21.00 -o.oo 
6.80 -o.oo 10.00 -o.oo 

JS.TO -o.oo 36.00 -o.oo 
Sb.QC -o.oo 37 .oo -o. 00 
65 .10 -o.oo 38 .. 00 -o.oo 
AZ .40 -o.oo 36.00 -o.oo 

114.bO -o.oo 3b.OO -o.oo 

Pnwi;:R M4SS FM I MASS FMI MASS E•I HASS FM I "'ASS E:~I "!ASS FMI ~ASS f"4 I HASS EMI MASS EHi MASS f'41 HASS EHi MASS EMI 
PFRCFNT co HC ~02 coz NO NOX co Hf. N02 coz ~a NUX 

RATFO LR/ lK LAI l K LfUlK Lei lK L B/IK LB/ lK l B/11M LB/H~ l~/HR LR/HR LB/HR LR/HR. 
T.O. LB FUEL LB FUEL L0 FUEL l 8 F UF L LR FUJ:L LR FUEL 

27 IA.54 I. lb l. 74 1104.ae 3. i;q 5.)) 51. 40 J.11 4.81 860,,.7) Q.96 14.17 
llZ.15 I B. Bb 0.33 2894.Qq 1.11 I. 50 116.16 17.93 0.32 27~2. 28 1.11 1.41 

4R 6.60 0.51 0.13 112~.9B 6.2B b.41 ?9. BS 2.30 o. 51 1414B.18 2R. 44 n.01 
59 1. 35 0.15 o.qs 3112.06 7.52 A. 4 7 I B. Bl o. 84 5. 15 17517.14 42.IR 47. 52 
69 1. 55 0.09 o. 70 313~. 06 7.20 7 .90 10.40 0.60 4. 72 21014.31 48.Z~ 57.q7 
B1 l. lQ 0.21 0.62 311'.3C R. 60 9.22 <;. J!i 1.67 4.87 24806.52 68. 06 72.Ql 
97 o. 82 o. 20 0.50 31J5.9? 10.78 11. 2B 7. 74 I. A1 4. 77 n18B.01 IOZ. 40 I 0 I. 11 

POWER co cc THC NU NO NO 
PERCENT 7 7 x 

R4TEO LB/lK•TH-1-tR LR/li<.WTH-H~ Ll1/1K•Ttt-l-"A L?J/lKITH-HR. LS/ lKiTli-HR LB/\KIHH-HR 
r .o. 

27 lfl.?V) l714.4!H o. 751 I. qB4 C. qljR 2 .942 
4 IJR.?86 17.76.527 71. 350 I. 32 ~ n.n5 I.MO 

4B 3.407 l6IJ.74A o. 262 1. 243 o. 065 3.10B 
59 I. 755 16H.65q o. 07<;1 1.q3~ o.49q 4.4Jl 
69 a.en 1667.003 o. 04 7 J.821 o. 375 4.204 
BO 0.647 1710.195 0. 115 4 .hq4 0.336 5.030 
97 o.•43 1702.955 O. IOA 5.854 o. 273 6.177 

IV-134 



CAL ID NUMBER: 159 ENGINE TYPE AND MODEL: JTlD -3B SER IAl NUMBER: P-668B22 

TEST ORGANIUTIONI PRATT & WHITNEY 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CO I 
POWER • TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 102.838 985.083 1.000 19.00 32. 565 311.9• I0•.395 285.00 o.11426 
TAKEOFF 1.000 18000.0 o.o 10226.559 1.000 0.10 o.o 119. 31 o.o 210.00 o.o 
CLIMBOUT o. 850 15300.0 3. B•9 B602.055 1.000 2.20 0.1•1 315.41 0 ... 1 561.00 0.00025 
APPROACH 0.400 1200.0 39. 066 3B03.•05 1.000 •• oo 2.60• 253.56 10.211 •80.00 0.00543 
TAXI-IDLE 0.050 900.0 102.B3B 985.083 1.000 1.00 11. 99B 11•.93 I0•.395 105.00 0.11426 

TOTAL FOR CYCLE: 47.309 1115.15 1641. 00 
LBS POll UTANT / IK LB FUEL/CYCLE 1 •2. 424 
LBS POLLUTANT /IK LB TH-HR/CYCLE: 28. B29 
LBS POllUTANT/lOOOK LB TH AT T.o.: o.o 

HOOE FRAC Tl ON Al POWER EMISSION FUEL USAGE TIME IN HC FUEL l8 HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HA • TH-HR 

lB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 900.0 16.•63 985.08] 1.000 19.00 5.213 311. 9• 16.113 285.0D D.01829 
TAKEOFF 1.000 IBOOO.O o.12B 10226.559 I.ODD 0.10 o.ooB 119.31 0.011 210.00 0.0000• 
Cll MB OUT O.B50 15300.0 0.912 B602.055 1.000 2.20 0.033 315.41 O.IOb 561.00 O.OOOOb 
APPROACH 0.400 1200.0 3.031 3803.•05 1.000 •• oo 0.202 253.56 0.191 .ao.oo 0.000•2 
TAX I-IDLE 0.05D 9DD.O lb •• b3 985.D83 I.ODD 1. DD 1.921 11•.93 lb .113 ID5.0D 0.01829 

TOTAL FOR CYCLE: 1.31B 111,.15 lb41.0D 
LBS POllUTANT/IK LB FUEL/CYCLE: 6.blb 
LBS POlLUTANT/IK LB TH-HR/CYCLE: 4.49b 
LBS POLLUTANT/ lOODK LB TH AT T .o.: 0.412 

MODE FR ACT IONAl POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR lB/HR MIN. LBS. LBS. 

TUI-IDLE 0.050 900.0 1.n4 9B5.081 1.000 19.0D 0.05 311.9• 1.395 2B5.00 0.00153 
TAKEOFF 1.000 18000.0 120.B12 1022b.559 I.ODD D.1D 1.409 119. 31 11. B 14 21D.OD O.OOb11 
Cl IMBOUT O.B5D 15300.0 B2. 910 B602. 055 1.000 2.20 3.040 ]15.41 9.63B 5bl.OO 0.00542 
APPROACH o.•oo 1200.0 21. 132 3B03.•05 1.000 4.00 1.409 253. 5b 5.556 •80.00 0.00294 
TAX I-IDLE 0.050 900.D 1.31• 9B5.0B3 1.000 1.00 O.lbO 114.93 1.395 105.00 D.DDl5l 

TOTAL FOR CYCLE: b.454 1115.15 lb•l.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE 1 5.181 
LBS POllUTANT/IK lB TH-HR/CYCLE: 3.933 
LBS POLLUTANT/ IDOOK LB TH AT r.n.: 18. 10• 
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oue: 11 6171 

TEST ORGANILATION: UNITfOfEPA 

ENGINE SUPPLIEP: UNITED URLINES 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' 

CAL IO NUMSF.R: 12Q ENGINF. TYPE ANO "OOEL: JTll>-1 SER UL NU"BER I 

RATED THRUST: 1•000. 

ENGi NE TOTAL TIME: o. HRS 

""E SINCF HOT sec rioN OVERHAUL: o. HRS 

TIME SINCF: 

NI C CM PRE SSOR OVERHAUL: o. HRS 
N2 CO~PMFSSOR OVERHAUL: o. HPS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINF OVERHAUL: o. HRS 

FUEL: JF T - A fllfl HfC RATIO: 1.•20 

OPEAAflONAL 0AT4 '''*'''**''***'***'''**'*******'*''****''************ 

INLFT AIR TF•PERATURE, DEGREES F: STaRT SQ.On FINISH 57.20 

ATMOSPHERIC PRESSURE: STARI 2~.7B FINISH 29.B6 

INLET AIR HUMIDITY, LBS H20fLR AIR: 0.0069 

RELATIVE ~UMIOITY: 65.00 PERCENT 

SAMPLF LINF.: IEMPERATURE, DEGREES c: 160.00, FLOW RATE, LITERS/MIN: 1.50 

5A~PLE LINE IRANSPORT TIME. sec: 5.00 

NUMBER OF TESTS: 

COMMENTS: 

NEW ENGINE - DATA QUESTIONABLE. SA•PLE 
PROBE LOCATEO l~.75 IN. FROM TAILPIPE 

CLOCK 
Tl~F 

1•10.00 
1•2s.oo 
1•10.00 
2040.00 

POWER 
PERtfNT 

RATED 
T .rJ. 

52 
•9 

"' 6 

HST 
"ODE 

11 
21 
]/ 

41 

F ~~AUST 
GAS 

TEMP 
OEGREFS r 

7')0.40 
7CJ8. RO 
q10.4n 
478. 41'l 

POWER 
THRUST,LAS PFMCENT 

OR Rh TED 
SHP T.O. 

•925.00 
11150.00 
114CO.OO 

1150.00 

EXl<AUST co 
GAS IWFTI 

PRESSURE PP"4Y 
PS I A 

41.00 10 .. 00 
45. 80 50.QO 
51. 80 15.1)0 
11.00 15. 00 

LI NE BROKEN AFTER TEST. 

ENGINE MEASURED 
SPEFO FUEL 

RPM FLOW 
NI N2 LA/HR 

5130.0C BQJ,. 00 505].00 
5634.00 •1no.oo 6821.00 
6231.00 9130.00 94)7.00 
2026. 00 sec•.nn 1162.00 

co THr:': NO 
2 IWFTl I WFT I 

1wer1 PP"1Y PPMV 
PE KC ENT v 

I. ~1 1.80 21.00 
2.61 4.20 5•.oo 
2.97 l.BO 92.00 
0.11 ttt. .. on 1.00 

GAS GEN CALC 
AIR HO• FIA 

LOIS EC 

-n.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NO NO 
2 x 

IWHI IWHI 
PP"1Y PPMV 

-o.oo n.oo 
-o .. 00 63.00 
-o.oo 95.00 
-o.oo 1.00 

COMPRESSOR ENG INF TURBINE 
DISCHARGE PRESSURE INLET 

TE•P RATIO TEMP 
DECREES F EPR OEGRFES 

-o.oo l.)B -o.oo 
-o.oo I. 54 -0.M 
-o.oo I. R2 -o.ao 
-o.oo -o.oo -o.oo 

ALOEHYDES S•OKE PART TCULATES 

-o.oo -o.oo -o. 00 
-o.oo -o.oo -o.no 
-o.on -n.oo -o.oo 
-o.oo -o.oo -o.on 

PllWEP ••ss F•I "I ASS E•I "4AS~ EMI ••SS [•I "6SS E•T •ASS FMI MASS E~I MASS EHi ••~s fMI M•Ss ~-I HASS fvl MASS E•T 
PERCENT CO HC Nll2 co2 NO NOX en HC N02 coz NO NOW 

KAT ED LP/ lK Lq/IK L~/IK L P.11• I.Bil< LB/ IK LR/HP LB/HP LB/HR LB/HR LB/HP LR/~~ 

T .n. LR Fll~I LB FU El LA FUEL LB FUEL LP FUEL LB FUEL 

52 q.?.n o.5q -~.oo ll10.H2 4. q7 6.26 46. 50 2.91 -o.oo 15865. 50 25. 10 ll. b4 
6'• '·'n o. 18 -o.oo )14q. 11 7 .41 1. •2 26. oq 1.26 -o.oo 214Bl.BA 50.51 54.00 
•I z. lf\ n. 15 -o.oo 3151.11 10.21 10.54 2?.. 31 1. ]Q -o.oo zcnit.1.21 qb. 32 QQ.46 

b 8 I. OJ ~I .QB -n.oo 2A85.q7 1.11 1.11 94. (6 60.40 -o.oo H53.4Q 2.06 7.06 

POWER cc en TH( NO NO NO 
PERCENT 2 2 • 

PATED LP./11<.rJTH-HP l~/11(.MfH-HCI. Lt\/ lKlll TH-Hq l~/llt'illlH-HR LB/lKfTH-HR. LHllUTH-HR 
T.o. 

52 4. ,.,95 15Q8.,540 o. 7qq 2.s2q -o.ooo 3.188 
6• 1.q54 16 ll.601 0.0•5 3.£'4h -o.ooo 4. IO• 

•• I. 282 110~.1•4 O.ORO !> .. !i3S -o.noo 5. 116 
q1.s1q 2916.081 52.521 I. 7q3 -o.ooo 1.791 
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CAL 10 NUMBER: 129 ENGINE TYPE ANO MODEL: JTlD-7 SERIAL NUMBER: 67B995 

TEST DRGANIZAT ION: UNITED/EPA 

MODE FR ACT IDNAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER • TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HR • Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 950.0 120.410 B29.864 1.000 19.00 38. I 30 262. 79 145.096 300.BJ 0.12675 
TAKEOFF 1.000 19000.0 24.053 10370.813 1.000 0.10 o. 2B1 120.99 2. 319 221.61 0.00121 
CLIM80UT O.B50 16150.0 IB.772 B655. I 76 1.000 2. 20 0.688 317.36 2.169 592.17 0.00116 
APPROACH 0.400 7600.0 50. 786 4216.137 1.000 4.00 3. 3B6 2B I. OB 12.046 506.67 0.0066B 
TAXI-I OLE 0.050 950.0 120. 410 829. B64 1.000 1.00 14.048 96.B2 10.096 llO.B3 0.12675 

TOTAL FOR CYCLE• 56.532 1079. 03 I 732.17 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 52. 392 
LBS POLLUTANT/IK LB TH-HRIC YCL EI 32.637 
LBS POLLUTANT/ IOOOK LB TH AT T .o.: 1.477 

MOOE FRAC Tl ONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR I Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 950.0 '12. 377 B29. B64 1.000 i9.00 29.253 262. 79 111.316 300.BJ 0.0'1724 
TAKF.OFF 1.000 19000.0 o.o 10370.Bll 1.000 0.10 o.o 120.99 o.o 221.67 o.o 
CLIMBDUT O.B50 161'0.0 o.o B655. I 76 1.000 2.20 o.o JI 7. 36 o.o 592.17 o.o 
APPROACH 0.400 7600.0 3.526 Ul6.137 1.000 4.00 0.215 2Bl.OB 0.836 506.67 0.00046 
TAXI-IDLE 0.050 950.0 '12.377 829. B64 1.000 1.00 10.111 96.B2 111.316 110.n 0.09724 

TOTAL FOR CYCLE: 40.265 1079.03 I 732.11 
LBS POLLUTANT/ lK LB FUEL/CYCLE• 31.316 
LBS POLLUTANT/ IK LB Tt+-HA/CYCLEI 23.245 
LBS POLLUTANT/IOOOK LB TH AT T.O.: o.o 

MOOE FA ACT IDNAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t Tt+-HR t Tt+-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.050 950.0 1.106 B2'1. B64 1.000 1'1.00 o. 350 262. 79 loll] 300. 83 0.00116 
TAKEOFF 1.000 19000.0 118.164 10370.813 1.000 0.10 1.386 120.99 11.452 221.61 0.00625 
CL IMBOUT O.B50 16150.0 81.489 B655.176 1.000 2.20 3.061 317. 36 9.646 592.11 0.00511 
APPROACH 0.400 7600.0 21.133 4216.1]7 1.000 4.00 1.449 281.0B 5.155 506.67 0.00286 
TAXl-IDLf 0.050 950.0 1.106 B29. 864 1.000 1.00 0.129 '16.B2 1.n1 110.83 0.00116 

TOTAL FOR CYCLE: 6.375 1079.0l I 112.11 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 5.'108 
LBS POLLUTANT/ IK LB Tt+-HA/CYCLE: J.680 
LBS POLLUTANT/ IOOOK LB TH AT r.o.: 72.926 
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DlTEI 1/IQ/11 

TEST ORGANIZATION: UNIHO/EPA 

ENGlllE SUPPLIER: UNITED AIRLlllH 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
CAL ID NUHBFA: 114 ENGINE TYPE AND MODEL: JTll>-7 

RATED THRUST: 

ENGINE TOTAL TIME: 

TIME SINCF HnT SECTION OVERHAUL: 

TI ME S INr.F: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL i 
COMRUSTOR CAN REPLACE•ENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

fUfl: JET - A FUfl H/C RATIO: 

IQOOO. 

b207. 

6107. 

b107. 
b207. 

o. 
o. 

b207. 
b207. 

1.920 

HAS 

HAS 

HAS 
HAS 
HRS 
HAS 
HRS 
HRS 

OPERATIONAL OAJA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TE•PERATUAE, DEGREES F: START 72.50 FINISH bA.DO 

AT•OSPHERIC PAFSSUAE: START FINISH 

INLET AIR HUMIDITY, LAS H70/LR AIR: 0.0102 

RELATIVE HUHIOITY: 58.00 PEACF.NT 

SER UL NUMB EA: 

SA•PLE LINE: TfMPFRATURE, CEGRHS c: lbO.oo, FLOW RATE, LITEKS/MIN: 5.on 

SAMPLE LINF. TRANSPORT TIHF, sec: 5.00 

NU•~ER OF TESTS: 

co••ENTS: 

EXHAUST C•S PRESSURE IN INCHES HG 
ALL BY-PASS AIR IS OUCTfD ANO NOT MIXEO WITH EXHAUST. 

REPAIR ENGINE - METAL IN OIL. 
PROBE LOCATED 15.25 IN, FROM TAILPIPE. 

CLOC• TE ST POWFR ENGINE MF.A SUR ED GAS GFN CALC 
Tl•f HOOF THRUC)f tLA!=. PERC:FNT SPHO FUEL >\IR FLOW FIA 

QA AAlfO RPM FL Ow LB/SEC 
SHP T .o. NI ~2 L 8/HR. 

1230.00 II 0 10000.00 57 525A.OO QJ!i0.00 5440. 00 -o.oo -0.000000 
1245.00 71 I 14076.00 1'. "i13h4.nO 9'0"1.00 1hQb. 00 -a.on -0.000000 
1250.00 II 2 I 7'50.00 •I b'3~8. C)Q QQ44.00 QR73.00 -o.oo -0.~00000 

1422.00 41 J 1000.00 5 IQ55.nO 5B24.00 llH.00 -o.oo -0.000000 

POWE• F.WH/IUST EXHAUST r.o r.o THC NO NO NO 
PF.RC ENT Gl\S CA S I WET I 7 IWETI IWETI ~ • 

AATFO T F "4P POF.SSURF. PP'4V I loET I PPMV PPMV I WET I 1 lff I I 
T .O. OECRF.E5 F PSIA PF RC ENT v PPMV PPMV 

52 7bl. 00 40. 10 80.00 Z.35 o. 81,i 38. 00 -o.oo 4Z.OO 
H Rb5. 40 4 T. zo 51).00 1.1R 1.50 H.60 -o.oo Tb.QC 
•I %7.bO 54. 10 I 0.00 1. I~ 1. 50 I 05.bO -o.oo IOb.00 

5 546. RO 30, 70 8Afl.()Q l.4Z 1zoo.no 10 .oo -o.oo 11.00 

b7l 2bl 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PKESSUAF INLET 

TEMP RATIO TfMP 
OECREES F EPR OEGAEES 

-o.oo I. lb -o.oo 
-o.oo 1.~B -o.oo 
-o.oo l.B2 -o.oo 
-o.oo -o.oo -o.oo 

AL OE HYOE S SMOKE PART ICULATFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWF.A "'41\S'l;j F• I ~•SS ENI MASS F.~ I MASS EM I ~ASS E~I MASS FM I MASS EMI MASS FMI MASS E~I ."6SS E•l >!ASS EHi ~ASS E•I 
PERCENT en HC "41)2 i:oz NO NOX co HC N07 CU2 NO NOX 

RATED LAii K LAii K L~llK L A/IK LB/I K LBll< LB/MM LB/HR LB/HA LR/HR LB/HR LB/HA 
T.O. LR FlJf l LR FUEL LB FUEL LB FU£L LB run LR FUH 

51 b.91 n.01.t -o.nn 11~5.07 5. 32 5. BR l 7. 07 n.a -o.oo 1110•. IR 2 "· •z 31."1 
74 J. bl O.Db -o.oo llS0.05 A.72 Q.01) 27. 15 O.t..R -o.oo 24242.BI b 1. I 0 b•.ZR 
QI n.o4 o.n'i -o.oo 1154. 7'1 11.Qh 11. If) 6.7,'l o.~• -a.on 3114b.73 IOQ.lb 10•. 57 

' IOR. 51 A4.7Q -l'l.00 275l.b5 l.03 2. 2l I 24.10 Qb.'1? -0. OD 114h.ll 2. 37 Z.55 

POWER Cll en T llC •n NO NO 
PF RC ENT 7 2 x 

RATED ti,/ll(IHH-'i!{ L ~II~ Ht+-H~ l I\/ I Kill TH-HR I. R/ I K# TH-t-tr.t I.A/ ll(llllH-HR LR/I KITH-HA 
T .O. 

52 1.701 1110.•1B 0.022 z. e•2 -o.ooo 1.1 q7 
74 l. '171 1772.290 0.014 4. 1b 1 -a. ooo 4.•2z 
•I t). •bl 1784.<HJ D.Oll h.255 -o.ooo b.27• 

5 J}4.'l'llt 3146.114 %.•IB 2. 316 -0.01)0 z. 548 
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CAL ID NUMBER: IH ENGINE TYPE AND MODEL: JflD-7 SERIAL NUN BER: 611261 

nsr ORGANIZUION• UNI fED/EPl 

MODE FRACrtONAL POWER EMISSION FUEL USAGE rt NE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE llT FACTOR NODE MASS MASS IK LB FUEL I TH-HR I n+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I- IDLE 0.050 '150.0 114. ]60 1015.865 1.000 19.00 ]6.214 321.69 112.574 l00.8] Do 120]8 
TU EOFF 1.000 1'1000.0 5.987 11015.152 1.000 0.10 0.010 128.51 0.544 221.6 7 0.000]2 
CllMBOUT 0.850 16150.0 20. 751 8'166.469 1.000 2.20 0. 761 328. 77 2 .ll4 592.17 0.00128 
APPROACH 0.400 7600.0 45.167 4501.012 1.000 4.00 l. DI I 100.07 10.015 506.67 D.00594 
TAXI-IDLE 0.050 950.0 114.]60 1015. 865 1.000 1.00 ll.342 118.52 112.574 110.83 0.12018 

TOTAL FOR CYCLE: 5l. l'l8 11'17.56 1732.17 
LBS POUUUNT/IK LB FUEL/CYCLE: '"·'8'1 LBS POLLUTANT/IK LB TH-HR/CYCLE: JO. 821 
LBS POLLUTANT/ lOOOK LB TH AT T .o.: 0.168 

HDDE FAlC rt ONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POllER ' fH RATE RATE lit FACTOR MOOE MASS MASS lit LB FUEL I TH-HR I TH-MR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.050 950.0 101.818 1015.865 1.000 19.00 32.242 121.69 100.228 l00.83 0.10118 
TAKEOFF 1.000 19000.0 5.468 11015.152 1.000 0.10 0.064 12B. 51 0.496 221.67 0.00029 
CLIMBOUT 0.850 16150.0 l.687 8966.469 1.000 2. 20 0.115 328.17 0.411 592.17 o.ooon 
APPROACH 0.400 7600.0 2.tB9 4501.012 1.000 4.00 0.146 lD0.07 D.486 506.67 0.00029 
TUI-IDLE o.050 950.0 101.818 1015.865 1.000 1.00 11. 87'1 118.52 I00.228 110.Sl o. 1071B 

TOTAL FOR CYCLE: 44.466 1197.56 1732.17 
LBS POLLUTANT/ 1 K LB FUEL/CYCLE• Ho Ill 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 25.671 
LBS PDLLUTANT/IOOOK LB TH AT T.o.: 3.]57 

MOOF FRACTIONAL POWER EMISSION FUEL USAGE TIME IN ~ox FUEL LB NDX/ ENERGY LB NDX/ 
POWER I TH RAfE RATE WT FACTOR MODE MASS MASS IK LB FUEL ' TH-HR ' TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 '150.0 I. 789 1015.865 1.000 19.00 0.566 321.6'1 1.161 300.81 0.00188 
TAKEOFF 1.000 19000.0 140. 03 11015.152 1.000 0.10 1.6}8 128.51 12. 749 221.67 0.0073• 
CLIMBOUf o.eso 16150.0 •1. 866 8966.46'1 1.000 2.20 J. 368 328.17 10.245 592.17 D.00560 
APPROACH 0.400 7600.0 17.'1]6 4501.012 1.000 4.00 1.196 100.01 ].985 506.67 0.00236 
TAXI-IDLE 0.050 950.D I. 7B9 1015.865 1.000 1.00 0.209 llB.52 1.761 110.8] D.00188 

TOTAL FDR CYCLE: 6.978 1197.56 1 n2.11 
LBS PDLLUUNf /IK LB FUEL/CYCLE: 5. 827 
LBS PDLLUTANT/IK L8 TH-HR/CYCLE: 4.028 
LBS POLLUTANrt IDOOK LB TH AT T .o.: 86.lll 
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DATE: 7116171 

fES r DR GAN I LAT I ON: W R I TWA 

ENGi NE SUPPLIER: W A 

ENGl~E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ttttttttttttttttt 
CAL ID NU~~ER: 115 ENC.INE TYPE AND KODEL: Jl4A -II 

ENGINE fOfAL llME: 

flME SINCE HOT SECllON OVERHAUL: 

llKE SINCE: 

NI COMPRF SSOR OVERHAUL: 
N?. COMPRESSOR OVERHAUL i 
COMBUSIOR CAN REPLACEMF.NI: 
FIRST SIAGE NOlllE GUIOE VANF. OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURRINE OVF.RHAUL: 

FUEL: JP-4 fF FUEL H/C RATIO: 

11SOO. 

26195. HRS 

299). HRS 

ll2B6. HRS 
ll2B6. HRS 
299). HRS 

ll2B6. HRS 
132B6. HRS 
132B6. HRS 

2.020 

OPfRATIONAL OATA tt•tttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR IEHPERATURE, OEGR[ES F: STAR! 89.00 FINISH 89.00 

AIKOSPHEPIC PRES~IRE: SIAR! FINISH 28.Bl 

INLEI AIR HUMIOllY, LBS HZOILB AIR: 0.0151 

RELATIVE HUHlnlTY: 50.aO PERCFNI 

SER Ill NUN BER: 

SA•PLE LINE: IEMPFRATURf, OEGRFES C: 150.00, FLOW RATE, LllERSIHIN: 4Z.50 

SAMPLE LINE IRANSPORI llME, ~F.C: 1.oc 

NUHRF.R OF TF.STS: 

COMMENTS: 

FIA ANO AIRFLOW CALCUl.Alrn FROM FKHAUSI COHPnSlllON Fl'l• FOURIH RUN. N02 
OEIFRHINFO RV SUBTRACTION. 

ELAPSFO IE ST POWER F.NGINE MEASURED 
I I ME MOOE THRUSl,L~S PFRCENI SPEEn FUF.l 

OR RAIEO RPM FLOW 
SHP T .o. Nl NZ l B/HP 

o.a II 0 1ooza.oo 51 51B5.00 At.40.00 85BO.OO 
5.00 21 I 122 BO. oa 10 6l40.00 87311.00 la610.00 

10.00 JI 2 I H00.00 1B 6450.0C Aql 1l.OO 12200.00 
I J.00 41 ) 5BO.OO ) 2115.00 5750.0~ 1360.00 
11.00 ,, • 12600.ao 11 613a.oo B150.00 1111a.oo 

POWER fKMAUST FKHAUSI co co THC NO 
PERCENT GAS GAS I WE II 2 I WE II I Wf I I 

RAIEO IEMP PRFSSURE PPMV I WET I PPHV PPHV 
1.0. OF.GREES r PS IA PFRCENT v 

57 917. an 11. 70 a.ao 2 ,4) 1.00 54 .oa 
70 11a1. 00 11.2a 19.0a 7 .16 a.a 15.ao 
18 11q4.oo 1e.qo 11.oa 2.e7 o.o 95,00 

_l 623.aO n.6a 453.0a 1.25 aoo.ao ~.oa 

11 1121.oa 17 .90 16.00 2. 69 2.00 1t •• 00 

GAS GEN CALC 
AIR FLOW FIA 

LR/SEC 

2as. zo o. 011600 
22a. BO a.013400 
211.00 o. 014 700 
59.0a o. OOMOa 

220. 20 o.a1.aoo 

NO NO 
2 K 

I WE I I IWETI 
PPfillV PPHV 

] , 00 Sl,Oa 
z.ao 11.00 
2.oa 91.00 
5.oa u.oo 
2.00 7B .oo 

I f~A22HI 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLET 

IEMP RArlO IEMP 
DEGREES F EPP DEGREES 

-o.oa -o.ao -a.oo 
-o.oa -a.oa -o.~o 

-o.oa -a.oa -a.on 
-a.oa -o.oo -o.ao 
-o.oo -o.oo -o.oa 

ALDFHVOES SMUKF PARTICULATES 

-o.ao -o.aa -a.ao 
-a.oo -a.oo -o.oo 
-o.oo -o.oo -o.oa 
-0.00 -o.ao -o.oo 
-a.oo -o.oo -a.on 

PUWeR ~ASS F•I ._SS E•I •ASS EHi MASS EHi HASS E_, ·~ss EMI MA~S EHi HASS EH I HASS EHi MASS EMI MASS EMI MASS ["i 

PERCENT rn HC ~07 r.o2 NO NOX co HC N02 co2 NO NO• 
RAIEO UHlK L ~II< LBll< Lli/ I K LAii < LBllK LB/HP l BIHR LB/ ... R LB/HR L BIHM LRl~R 

1.0. LR fUF.l LB FUFL LR FUEL LB FUEL LB FUEL LR FUEi 

51 1. qa n.o5 a.4a ll30.7A 1. 71 1.69 15.4H a.40 3. 41 26B51.19 62.19 65.B6 
10 1.H o.o 0.24 3131.09 8,89 9.IJ 14. 64 o.o 2.5) JHaB.69 Qlt.ql <H.41t 
7R I. 20 n.o ~.71 lilt.JS 11 ,OJ 11. 26 '"·''" a.o 2. BJ 3BZaZ.51 IH.54 IH.31 

1 6S.6R bb.4" I. IQ le41.1B a.11 1.91 99.13 10.35 t.67 3B72.98 0.91 2.59 
11 1.1 Q o.ne ~.24 3131.15 9,75 q.49 I 3.17 o.q,. 2.10 34181.03 I 02. 15 105.45 

POWER co r.o THC ~o NO NO 
PERCENT 2 7 x 

RATFO LR/IKffH-HR l R/ l 1UI TH-HQ L D/ lK•TH-ttR l O/ l~ tTtl-HR LR/11<.ITH-HR LRll KffH-HR 
r.o. 

51 1.r;44 26q0.41R a.040 6.277 O.H6 6 .5 73 
1a 1.192 llZ0.576 a.o 1.17Q 0.7a6 7.9l'i 
78 1.010 2H9.505 o.o 9.e2a 0.701 1a.021 

3 154.a11 Mt17.55i; 155. 117 1. 61~ 2. 197 4 .46B 
71 1.a45 216a.B15 0 .o 75 8 .t 54 O.ll> B.369 

F 
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CAL ID NUMBER: IU ENGINE TYPE AND HODEL: JT4A -11 SERI Al. NUMBER: ITWA223JI 

TEST ORGANIZATION: S W R I TWA 

MODE FA ACT IONAL POWER EHISSION FUEL USAGE TIME IN co FUEL LB CO"/ ENERGY LB CO I 
POWER t TH RATE UTE WT FACTOR HOOE HASS HASS IK LB FUEL t TH-HA t TH-HA 

LB/HA LB/HA HIN. LBS. LBS. 

TAXI-IDLE 0.050 875.0 27.930 1448.22) 1.000 19.00 a.so 458.60 19.285 211.08 0.03192 
TAKEOFF 1.000 11500.0 10.583 15554.047 1.000 0.10 0.121 181.46 0.680 204.17 0.00060 
CLIH80UT 0.850 14815.0 u.no 13161.859 1.000 2.20 0.430 482.60 o.891 545.42 0.00079 
APPROACH 0.400 1000.0 9.054 5130.918 1.000 4.00 0.604 382.06 1.5BO 466.61 0.00129 
TAXI-IDLE 0.050 B15. 0 27.930 1448.223 1.000 1.00 J.258 168.96 19.285 102.oe 0.03192 

TOTAL FOR CYCLE: u. 260 1673.69 1595. 42 
LBS POLLUTANT/ IK LB FUEL IC YtlE: 7.923 
LBS POLLUTANT llK LB TH-HA/CYCLE• 8. Jll 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: 0.706 

MODE FRACTIONAL POWER EHISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE AATE WT FACTOR HOOE HASS MASS 1K LS FUEL I TH-HA I TH-HA 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 815.0 51.016 1448.223 1.000 19.00 16.155 45B.60 )5.226 211.08 0.05BJO 
TAKEOFF 1.000 11500.0 o.o 15554.041 1.000 0.10 o.o 181. 46 o.o 204.11 o.o 
CL IHBOUT O.A50 14B15.0 o.o 13161.859 1.000 2.20 o.o 482.60 o.o 545.42 o.o 
APPROACH 0.400 1000.0 o.eo2 51l0.91B 1.000 4.00 0.053 JB2.06 0.140 466.61 0.00011 
T A.'t1- tOlE 0.050 815.0 'i\.Olb l".lt8.22l 1.000 1.00 5.'152 \b8.9b 35.2Zb 102.08 0.05830 

TOTAL FOR CYCLE• 22.160 1613.6'1 15'15. 42 
LBS POLLUTANT/IK LB FUEL/CYCLE: 13.240 
LBS POLLUTANT/IK LB TH-HA/CYCLE: 13.890 
LAS POLLUTANT/IOOOK LB TH AT T.o.: o.o 

HOOE FRACTIONAL POWER EHISS ION FUEL USAGE T IHE IN NOX FUEL LB NOXI ENERGY LB NOXI 
POWER I TH RATE RATE WT FACTOR MOOE HASS HASS IK LB FUEL I T~HR I TH-HA 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.050 875.0 1.022 1448.223 1.000 19.00 0.'157 458.60 2.0B1 211. 08 0.00145 
TAK EOFF 1.000 17500.0 289.414 15554.04 7 1.000 0.10 J.JH 181. 46 18.bl I 204.17 0.01654 
CLIHBOUT O.B50 14B75.0 115.049 IJl61.B59 1.000 2.20 6.41B 482. 60 13. JOO 545.42 0.01111 
APPROACH 0.400 1000.0 34.168 5130. 'llB 1.000 4.00 2.218 JBZ.06 5.962 466.61 0.00488 
TUI-IDLE 0.050 875.0 1.022 144B.2ZJ 1.000 1.00 o. )5) 16B.'16 2.0B1 102.oe 0.00345 

TOTAL FOR CYCLEI u. )BJ l61l.69 l 595.42 
LBS POLLUTANT llK LB FUEL/CYCLE: 1. 996 
LBS POLLUTANT/IK LB TH-HAICYCL E: 8.389 
LBS POLLUTANT llOOOK LB TH AT T.o.: 192.983 
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DATE: 1/IQ/71 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIER: W A 

ENGINF: DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 118 ENGINE TYPF AND MODEL: JT4A -II SERIAL NUMBER: 

RUED THRUST: I 7500. 

ENGINE TOTAL TIME: zzq11. HRS 

TIME SINCE HOT SECTION OVERHAUL: 10505. HRS 

TIME SINCE: 

NI COMPRESSOR OVFRHAUL: 10505. HRS 
NZ COMPRESSOR OVERHAUL: 10505. HRS 
COMBUSTOR CAN REPLACEMENT: 10505. HRS 
FIRST STAGF. NOZZLE GUIDE VANE OVERHAUL: 10505. HRS 
NI TURBINE OVERHAUL: 10505. HRS 
NZ TURnlNE OVERHAUL: 10505. HRS 

FUEL: JP-4 TF FUEL H/( RATIO: z.010 

OPERATIONAL OATA ***************************************************** 

INLET AIR TEMPERATURE, Of.GRFF.S F: STAAi n.oo FINISH n.oo 

ATMOSPHERIC PRESSURE: SlART 2A.97 FINISH 28.98 

INLET AIR HUHIOITV, L~S H20/LB AIR: O.OOQJ 

RELATIVf. HUMIOITY: so.no PE•CfNT 

SAMPLE LINF.: TE•PERATURE, DEGREES C: 150.0C, FLOW RATE, LITERS/HIN: 

NUMBER OF TfSTS: 

FIA ANO AIRFLOW CALCULATED FPOH FXHAUST COMPOSITICN FOR FOURTH RUN. N02 
nETF.RHINEO av SURTRACl ION. ENGINE EOUl••En •ITH SMOKELESS CO•BUSTO~ CANS. 

ELAPSED TFST POW FR ENGINE •EASURFO GAS Gf.N 
Tl HE MOOE TH?lJST,LBS PERCENT SPEED FUEL A IR FLOW 

OR RA TEO RPM FLOW LB/SEC 
SHP r.n. NI NZ LB/HR 

o.o 11 0 9980.oo 57 5670.00 BJI0.00 8280.00 20h. BO 
11.00 ~I I 12100.00 69 6020.0C 8610.00 10350.00 223. 00 
21.00 l/ 2 14460. 00 81 h520.00 9000.00 12860.00 nB.00 
24.00 4/ 3 660.00 3 2240.00 5410.00 1250.00 54.30 
30.30 51 4 1~240,00 75 h22C.OO "750.00 11400.00 no.1.0 

POWER E JUtrillST J:. XHAUS T co en TH( NO NO 
Pf PC ENT r.AS GAS I WF TI 2 I WET I I W[ TI 2 

RATED TE~P PRESSURE PP"1V I WET I PPMV PPMY I WE Tl 
T.n. nEGqEES ~ PSIA PERCE"T v PPJlllV 

" qo-; .no I J.90 79.00 2. I A l .00 1,1. 00 s.oo 
69 1040.00 I 7. 20 2 5.00 2.53 o.o h5.00 5.CO 
87 120 I. 00 20. 80 25.00 2. 94 o.o 95.00 5.00 

] 4qA. 00 o. 70 JR4.00 l. lq 1'15. 00 l. 00 6. 00 
75 I IOA.00 1s.qo 13 .oo 2. 11 o.o 16.00 5 .oo 

CALC 
F /A 

0.011100 
o.01noo 
0,015000 
o. 006400 
0.013700 

NO 
x 

I WETI 
PPMV 

52.00 
70.00 

100.00 
8.00 

Bl.00 

611081 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLET 

TEMP RATIO TEMP 
DEGREES F EPA DEGREES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

ALOf.HYDES SMOKE PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -0.0D 
-o.oo -o.oo -o.ao 
-o.oo -o.oo -o.oo 

POWF.R .. ss E• I ~ASS EMI MASS EMI lillASS H11 MASS FMI HASS fHI •ASS E• I HASS [Ml MASS EHi HASS EMI HASS EM! ~ASS fMI 
PFRCENT c~ HC Nl2 CUl NO Nnx (I) HC N02 C02 NO NOX 

RATfO LR/l K L6/IK Lli/ I K L•ll K Le/ IK LA/IK LR/HR LB/HR L~/HR LR/HR LB/HR LA/t'IR 
r.o. L F\ FUEL LR FUf:L L• FUFL LB FUEL LR FUFL LI! FlJE l 

57 ] • ,i,5 0.05 0.75 112~.q4 7. 05 7. •O 21. 03 o. 4] 6. 21 25907.61 58. 3q b".bO 
69 I. 01 o.o o. 65 3110.15 8. 41 9.05 20.37 o.o 6.69 12197.04 B7. 0 l 93.71 
•z l. ~q o.o 0,56 JIJO.~e I0.5H 11. I J 21. 79 o.o 7 ••• 40259.24 136.00 14]. 15 

l 58. 82 b4.4A I. 51 7. A6:\.Q4 o. 50 l.01 13. 5l BO. 60 1. eq 3579.92 0.63 2.~2 

75 7.43 o.o o. 60 1120.41 0.11 0, 78 2 7.1>5 o.o 6.8A 15675.49 104.50 111. 4 7 

Pnwf R en. en THC NO NO NO 
PERCENT 2 7 x 

RATF.0 LR/ IK#TH-HR LR II~ fTH-HR LB/IK#TH-HR LR/ I K"T~-HR LB/ lK ITH-HR LB/ !Kl Ht-HR 
r.o. 

57 2. I 98 2595,953 0,043 5.851 0.022 6.473 
69 1. 't84 2677.441 o.o 7.101 0.5~3 1. 744 
B2 I. 507 2784, I AO n.o 9. 405 0.405 9.900 

3 111. l9H 5't24. 1 Z I 122. 11 7 0.953 2.850 3.Bl2 
75 2.089 2h~4.5~ti o. 0 1.qco 0.520 8.419 

F 
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CAL ID NUMBER: llB ENGINE rYPE AND MODEL I JTO -ll SERIAL NUMBER I 611081 

TEST ORGAN I UT ION: S II R Tiil 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY L8 CD I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS lK LB FUEL I Tt+-HR I Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o.o5o 815.0 60.002 1431.050 1.000 19.00 19.001 453.11 41.929 211.oB o. 06B51 
TAKEOFF 1.000 11500. 0 IB. 521 160Bl.234 1.000 0.10 0.216 lBl.61 l .152 204.11 0.00106 
Cl IMBOUT O.B50 l4B15.0 19. 443 13324.449 1.000 2.20 0.113 4BB.56 l .459 545.42 0.00131 
APPROACH 0.400 1000.0 IB. 325 630B.16B 1.000 4.00 1. 222 420.54 2.905 466.61 0.00262 
TAXI-IDLE 0.050 B15.0 60.002 101.050 1.000 1.00 1. 000 166.96 41.929 102.oB 0.06B51 

TOTAL FOR CYCLE: 2B. 151 1116. 84 1595.42 
LBS PDLLUTANT/IK LB FUEL/CYCLE• 16.391 
LBS POLLUTANT/IK LB Tt+-HR/C YCL E: 11.645 
l8S POLLUTANT/ IOOOK LB TH AT T .a.: 1.235 

MODE FR ACT IDNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POllER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 B15. 0 16.838 101.050 1.000 19.00 24. 3)2 03.11 53.693 211.oB 0.08181 
TAKEOFF 1.000 11500.0 o.o 160Bl.234 1.000 0.10 o.o 181.61 o.o 204.11 o.o 
CL IMBOUT O.B50 14815.0 o.o 13324.449 1.000 2.20 o.o 4BB.56 o.o 545.42 o.o 
APPROACH 0.400 1000.0 l.66B 630B.16B 1.000 4.00 0.111 420. 54 0.264 466.61 0.00024 
TAX 1-IOLE 0.050 B15. 0 16.B3B 1431.050 1.000 1.00 8.964 166.96 53.6'U I 02. 08 0.08181 

TOTAL FOR CYCLE: H.40B 1116. B4 1595.42 
LBS POLLUTANT/IK LB FUEL/CYCLE: 19.459 
LAS POLLUTANT/IK LB TH-HR/CYCLE: 20.940 
LBS PDLLUTANT/IOOOK LB TH AT T.o.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER • TH RAH RATE WT FACTOR MOOE MASS MASS IK LB FUEL I Tt+-HA I Tt+-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-I OLE 0.050 815.0 3.054 IOJ.050 1.000 19.00 0.961 453.11 2.114 211.08 0.00349 
T AKF.nFF 1.000 11500.D 251.460 160Bl.234 1.000 0.10 2.'134 181.61 15.631 204.11 0.0101 
Cl lllBOUT 0.850 14815.0 155.0'14 11324.449 1.000 2.20 5.681 UB.56 11.640 545.42 0.01043 
APPROACH 0.400 1000.0 JB.101 630B.16B 1.000 4.00 2.580 420.54 6.136 466.61 0.00553 
TAXI-I OLE 0.050 815.0 3.054 1431.050 1.000 1.00 o. 356 166.96 2.134 102.oB 0.00349 

TOTAL FOR CYCLE: 12.524 1116.84 1595.42 
LBS POLLUTANT /IK LB FUEL/CYCLE: 1.295 
LBS POLLUTANT/IK LB Tl+-HR/CYCLE: 1.B50 
LBS POLLUTANT/IOOOK LB TH AT T.a.: 161.MO 
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OUE: 1/)0/11 

TEST ORGANIZATION: W A I TVA 

ENGINE SUPPLlfA: W A 

E~GINE OAfA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUHRfR: ZB'I ENGINE TYPE AND HODELi JT4A -II SEA IAL NUMREAI P6106l08 · 

RATEO THRUST: 11500. 

ENGINE TOTAL TIME: 265'15. HAS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI CO•PRESSOR OVERHAUL: 14'14. HAS 
N2 COMPRESSOR OVERHAUL: 14'14. HRS 
COMBUSTOR CAN REPLACEMENT: 7ltCJ4i. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: JOH. HRS 
NI TURBINE OVERHAUL: 7494. HRS 
NZ TURBINE OVERHAUL: o. HRS 

run: JP-4 TF FUH H/C RAT 10: 2.020 

OPERATIONAL DATA ***************************************************** 

INLET AIR TF.M•ERATURE, DEGREES F: START 66.00 FINISH 61.00 

ATHOSP~ERIC P~ESSURE: START FINISH 29.0'I 

INLET AIR HUMIDITY, LBS H20/LB AIR: O.DOBO 

RELATIVE HU~IOITY: 50.00 PERCFNT 

SAMPLE LINE: TEMPERATURE, r.eGREES c: 150.oo. FLOW RATE, LITERS/HIN: 42.50 

H•PLE LINE TRANSPORT JI "'E' sec: 1.00 

NUHAER OF TESTS: 

COMMENTS: 

N02 OEfERHINEO •• SUdTRACTIDN. 

ELAPSED TES 1 POWF R ENGINE HEASUREll GAS GEN CALC COHPRF.SSOR ENGINE TURBINE 
TIME HOOE THRUST,LRS PEqcENT SP ECO FUEL A IR FLOW F/A DISCHARGE PRESSURE INLET 

OR RAT FD RPM FLOW LB/SEC TEMP RATIO TEMP 
SHP T. o. NI NZ 18/HR DEGREES F EPA OEGRffS F 

o.o I/ n '1120.00 5~ 55Bn.oo 8110.00 B050.00 205.10 0.010900 -o.oo 2.01 -o.oo 
12.10 ll 11500.00 65 5B40.00 B400.00 '1530.00 218.BO 0.012100 -o.oo z.zz -o.oo 
21.10 l/ 14620.00 R.l 6450.00 8830.00 12'120.00 240.50 0.014900 -o.oo l.h I -o.oo 
7.4.00 4/ b20.00 J 2240.~0 521 o.oo 1300.00 61. JO 0.005'100 ~o.oo -o.oo -o.oo 
11. 50 5/ 4 14000.00 1'1 6280.00 R6QO.OO 12700.00 736.10 0.01.ioo -o.oo -o.oo -o.oo 

POWER F'C.HAUST F.KHAUST en co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PF RC ENT GAS GAS IWFTI 2 IWF. Tl I WE 11 l x 

RATEO TEMP PRESSURE PP~V I WFTI PPMV PPMV IWETJ I WET I 
T.o. OEGAfES F PS I A PERCENT v PP"1V PPHV 

55 A40. :JO I 1. bO JZ.OO 2.22 o.o 'il .co 4.00 55.0C -o.oo -o.oo -o.oo 
65 q77. on lb. 40 2'1. oo 2. 4b o.o b4 .oo 4.00 68.00 -o.oo -o. 00 -o.oo 
Al 1184.00 21 .20 26.00 J.00 o.o 101.00 1.00 I 06.00 -o.oo -o.oo -o.oo 

l 543.CO 0.60 4\l.00 I. 22 850. 00 J.00 6.00 '1.00 -o.oo -o.oo -o.oo 
1Q 1131.00 20.JO 2lf.00 2.RA l .00 •0.00 •• 00 94.00 -o.oo -o.oo -o.oo 

POWfR :'41\SS F."41 MASS EMI MJ\SS [MI MASS F:~ I MASS EM! MASS FMI JlllAS S EJlll I J111A.SS EM I MASS EH I MASS F.HJ ll'ASS E .. I '4ASS EHi 
PERCENT c Ll H( NUl coz NO NOX co HC NOl coz ND NOi 

RAIFO LR/ IK LB/ IK L~/IK LA/IK LR/IK LB/IK Le/MR LR/HR LA/HR LB/HR LA/"R LB/HR 
T .n. LR FUEL LB FUEL L fl FUEL LB FUEL LA FUEL LA FUEL 

55 l. K7 o.o ~. 5q JIZA. n 1. 51 A.10 z J.11 o.o 4.14 251 Bb.zq bQ.4q •5.ZJ 
•5 z. 35 o.o o. ")] Jl2Q.5') •• 51 9.04 22. 38 o.o 5 .07 29824.bl RI. IZ 86. I 8 
Al 1. n o.o O.JJ 1130.51 11.24 11. 56 zz. JI o.o 4.23 40446.42 145. l 1 )4'1.40 

6 J .rn 12.11 l.4b 283'1. 57 o. 71 2.1• 1'1. H '13. 1~ l.'10 16'11 .H o.q5 Z.85 
10 z. 01 o. 04 0.45 H 29.98 10.23 10.68 74.47 0.48 lj. 54 38185.11 124. 75 110. ?9 

POW FR (0 co THC: NO Nn NO 
PFRCENT 2 z x 

RAT E0 lfa/ I K,, Ht-HR LB/ \!(,iflH-H~ LA/lK1HH-HQ. LR/lKfTH-HH LR/lt<.ilTH-H~ lq/lKifTH-HR 
T .n. 

55 2.H7 25'11.1~2 o.n 6. ZZ 3 0.488 6.711 
65 l. 046 Z593.446 o.o 7.053 0.44) 1.4q4 
83 l. 'Jlb Z76b.<;ll o.o q.q:rn o. 28'1 10.71'1 

} 121.qbb 5•51.BZO 1 1H.204 I. 53 I l. 061 4.~•2 

7q l. 74B Z7?7.555 o.o'.\i; 1L'Hl 0.396 <1.101 

I' 
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CAL ID NUMBER: 2B'I ENGINE TYPE AND MDDEU JTO -II SER UL NUMBER l P610610B 

TEST ORGANIZATION: S W R I TWA 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I n+-HR I Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 B15.0 65.255 IH2.410 1.000 19.00 20.664 456.77 45.240 277.0B O.OH5B 
TAKEOFF 1.000 17500.0 zo. 322 156)2.250 1.000 o. 70 0.2)7 182.38 1. 300 204.17 0.00116 
CLINBOUT o.B50 14B75.0 21. 792 13012. 324 l.ooo 2.20 o. 79'1 477.12 1.675 545.42 0.00146 
APPROACH 0.400 7000.0 31. 566 6255.691 1.000 4.00 2.104 417. 05 5.046 466.67 0.00451 
TUI-IDLE 0.050 875.0 65.255 1442.430 1.000 1.00 7.61) 16B.2B 45.240 102.oB O.OH5B 

TOTAL FOR CYCLE• 31.418 1701.59 15'15. 42 
L9S POLLUTANT II K LB FUELICYCLEI IB.464 
L9S POLLUTANTllK LB Tit-HR/CYCLE l 1'1.693 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 1.355 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER • 1H RATE RATE WT FACTOR MODE MASS MASS 1K LB FUEL I Tit-HR • Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 B75. 0 74. 538 1442.410 1.000 19.00 23.604 456. 77 51.6 75 277.0B O.OBSl'I 
TUEOFF 1.000 17500.0 o.o 156)2.250 1.000 0.10 o.o 182.)B o.o 204.17 o.o 
CLIM BOUT O.B50 14B75.0 o.o 11012.324 1.000 2.20 o.o 477.12 o.o 545.42 o.o 
APPROACH o.•oo 7000.0 6.106 6255.6'11 1.000 4.oo 0.401 417.05 0.976 466.67 O.OOOB7 
TAXI-IDLE 0.050 875.0 74.53B 1442.<JtJO 1.000 1.00 B.696 16B.2B 51.675 102.0B O.OB51'1 

TOTAL FOR CYCLE• )2. 707 1701.59 1595.42 
LBS POLLUTANT/ IK LB FUEL/CYCLE l I 'I. 221 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 20. 500 
LBS POLLUTANT/IOOOK LB TH AT T.o.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOXI ENERGY LB NOii 
POWER • TH RATE RATE WT FACTOR MODE MASS NASS 1K LB FUEL f TH-HR t Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAKl-IOLE 0.050 875.0 ). \B6 1442.410 1.000 1'1.00 1. 00'1 456. 77 2.20'1 211 .oB 0.00364 
TAKEOFF 1.000 17500.0 215. 725 156)2.250 1.000 o. 70 2.511 182.JB u.eoo 204.17 O.OIZll 
CLIMBOUT 0.850 14B75.0 156.05'1 13012.324 1.000 2.20 5. 722 411.12 11.'1'1) 545.42 0.0104'1 
APPROACH 0.400 1000.0 JT.466 6255.691 1.000 4.00 2.498 411.05 5.98'1 466.61 0.00535 
TAXl-IOLE 0.050 875.o 1. IB6 1442.410 1.000 1.00 0.312 168.28 2.209 102.0B 0.00364 

TOTAL FOR CYCLE: 12.117 1101.5'1 15'15.42 
LBS POLLUTANT/ I K LB FUEL It YCL E: 1.121 
LBS POLLUTANT llK LB TH-HR/CYCLE• 7.595 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: IO.Bl7 

I 

l 
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one: 8/ 1171 

TEST OAGANI UT ION: S W I TWA 

ENGINf SUPPLIER: W A 

ENGINE DATA •••••••••••*********'*************************************************************************************** 

CAL ID NU~BER: 106 ENGINF TYPF AND MDDfL: JT4A -II SF.A I U NUMBER: 'TWA222oa·1 

AAHD T~RUST: 17500. 

ENGi NE TOTAL TIME: 27124. HAS 

TIME SINCE HOT SECTION OVERHAUL: 129. HRS 

TIME SINCE: 

NI CO~PRF.SSOR OVERHAUL: 7619. HRS 
N2 COMPRESSOR OVERHAUL: 1619. HRS 
COMBUSTOR CAN REPLACEMENT: 129. HRS 
FIRST STACF NOllLE CUIDF. VANE OVERHAUL: 129. HRS 
NI TURBINE OVERHAUL: 1619. HAS 
N2 TURAINE OVERHAUL: 7619. HAS 

FUEL: JP-4 TF FUEl H/C RAf 10: 2.020 

OPERATIONAL OATA ****************************************************' 

INLET AIR TFMPERATURE, DEGRFES f: START 75.00 FINISH n.oo 

ATMOSPHERIC PRESSURE: START 28.95 FINISH 28.95 

INLET AIR HUMIDITY, LBS H20/LA AIR: 0.0116 

RELATIVE HUMIOITY: 6 l .00 PERCENT 

SAMPLE LINF: TEMPERATURE, OEGRFFS t: 150.00, FLOW RATF, LITERS/HIN: H.50 

SAMPLE LINE TRA~SPORT T 1 P'IE, sec: l.00 

NU•BFR OF TFS JS: 

COMMENTS: 

NO' OETERHINEO BY SIJATRACT ION. TIHS JEST IS T~E FIRST OF 3 SUCCESS I VF TESTS 
ON THIS ENGINE. THF. FUEL USEO FO• THIS JEST CClllTAINFD NO Cl-2. 

ELAPSFO TEST POWER FNGINE HEASURFO GAS GEN CALC COMPRESSOR ENGINF. TURAINE 
TIME MOOE THRUST 0 LBS PF.RCFNT SPEED FUFL AIR FLOW f/A DISCHARGE PRESSURE INLET 

DR •AHO RPM FLOW LA/SEC TEMP RATIO TEMP 
SHP T .o. Nl N2 LR/HR DEGREES F FPR DEG•F.FS 

o.o l / q~R0.00 54 5550.00 8100.00 8100.00 199.10 0.011300 -o.oo 1.98 -o.oo 
8. 30 21 11040.00 bl 5800.00 8520.00 q360.00 212.50 0.012200 -o.oo 2.1e -o.oo 

18.45 31 14380.00 82 6390.00 8980.00 12840.00 235. 00 0.015200 -o.oo 2.61 -o.oo 
?3. JO 4/ ] 600.00 3 2090.00 5250.00 1360. 00 56.10 0.006100 -o.oo -o.oo -o.oo 
29.00 5/ 4 11760. 00 18 6250.00 8900.00 12100.00 211. 50 0.014800 -o.oo -o.oo -o.oo 

POWER EXHAUST F.XHAUST co en THC NO NO NO ALDEHYOES SMOKE PARTICULATtS 
PERCENT GAS GAS I WETI 2 IWET I I WET I 2 x 

RATFO TFMP PRF.SSU•E PP~V I WEii PPHV PPMV IWfTI IWFTI 
T .o. DEGREES f PSIA PERCfNI v PPMV PPHV 

54 qo9. on I l. 20 25.0C 2.10 1.00 50.00 4.00 54.00 -o.oo -o.oo -o. 00 
bl 981.00 15. qo 22.00 2.•q o.o 62.00 l. 00 b5.00 -o.oo -o.oo -o. 00 
8, 11•8.00 21. 20 22.00 1.M o.o 100.00 2.00 102.00 -o.oo -o.oo -o.oo 

l 514 .oo 0.10 404.00 1.35 810. 00 l.00 6.00 9.00 -o.oo -o.oo -o. 00 
78 1151.00 20.40 a.oo 2.H 2.00 91.00 z.oo Q5.00 -o.oo -o.oo -o.oo 

POWER MA~S E-~ I MASS EHi HASS EM I ~ASS F.•I MASS EMI MASS [Ml •ASS E1'1 ~ASS E~I MASS FMI MASS EHi HASS EHi MASS E~I 

PERCENT co HC ~02 cm NO Nnx co t<C N02 C02 NU ""' RATED LR/IK L •II< L8/IK LP./ l K LB/IK L•llK L0/J4R l A/HR LB/HR LB/HR l B/"4P LB/~R 

T .o. LA fUF.L LR FUEL LR fUFL l A FUEL LB FUF.L L 8 FUEL 

54 2. I 7 0.05 0.51 ll2Q.10 7. II 7.6B I 7. 54 0.40 4.61 25350.60 51.61 b2.72 
63 I. 1b o.o '1. }'I JllC.47 B. 15 B. 54 16.4• o.o 3.69 29301.24 16.21 19.% 

B2 I. 42 o.o 0.21 ]J 31.01 10.61 IC. 84 18.2~ o.o 2.11 40202.10 ll6. 45 139. I a 
\ 62.lB bb.q8 I. 32 2851.41 0.66 l.9Q 84.81 q1.10 I. BO 3818.00 o.qo 2. 70 

18 J. 4A O.OB 0.21 ll 10.11 10.25 10.41 I A .15 O.Q5 2.11 \8501.75 126.05 12A. 16 

POW[CI r.n co THC Nil NO NU 
Pf RC ENT z 2 x 

RA fEO LB/11(.lllfH-H" l~/ lKtilfH-HR LC/lK•TH-HR l8/lK#TH-Hq, LA/lK•fH-HR LB/IKITH-Hj( 
T.o. 

54 1. ~ 31 2646.ZOI 0.042 o.014 o. 48 I 6.495 
63 I. 4qz 2654.098 n.o n.qoq Q.134 7 .2'1 
82 1.lll z1•p;.b9b n.o 'l. 489 o. 100 CJ.679 

) 14 l. 3R5 blthl.340 151.827 I. 502 l. 00) 4.505 
TB I. 3 I 9 2198.529 o. 069 q.1 bl O. IQ7 q.158 
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CAL ID NUHBER: 306 ENGINE TYPE AND HODEL= JT4A -11 SERIAL NUHBERI ITWA2220AI 

JESJ ORGANIZAJIDN: S W R I JWA 

HOOE FRACJIONAL POWER EHISSIDN FUEL USAGE JIHE IN co FUEL LB CO I ENERGY LB CO I 
POWER I JH RAJE RAJE WT FACJDR HOOE HASS HASS IK LB FUEL I TH-HR I JH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE o.o5o 815.0 7<J.518 1388. 586 1.000 19.00 25.181 O'J.72 57. 266 277.0B 0.09088 
TAKEOFF 1.000 17500.0 16. 858 15191.160 1.000 o. 70 0.197 177.23 1.110 204.17 0.00096 
CL IHBOUT 0.850 14875.0 IB.710 13068. 754 1.000 2.20 0.686 479.19 1.432 545.42 0.00126 
APPROACH 0.400 7000.0 29.203 6079. 773 1.000 4.00 1.'J47 •05.32 4.803 466.67 0.00417 
TAXI-IDLE 0.050 875.0 79.518 1388. 586 1.000 1.00 9.277 162.00 57.266 102.oe O.O'JOBB 

TOTAL FOR CYCLE: l7. 288 1663.•6 15<J5.42 
LBS POLLUTANT/ IK LB FUEL/CYCLE I 22.416 
LBS POLLUTANT/IK LB T-R/CYCLE: 23. 372 
LBS POLLUJ ANJ / IOOOK LB JH AT r.o.: 1.124 

HOOE FRACTIONAL POWER EHISSIDN FUEL USAGE JIHE IN HC FUEL LB HC I ENERGY LB HC I 
POWER • TH RATE RATE WT FACTOR MODE MASS KASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

JAXl-IDLE o.o5o 875.0 53.413 1388.586 1.000 19.00 16.<JU 439. 72 38.•66 277 .0B 0.06104 
TAKEOFF 1.000 17500.0 1. 723 151 'JI .160 1.000 o. 70 0.020 177.23 0.113 204.17 0.00010 
CLIMBOUT o. 850 14875.0 3. 4qz 13068. 75• 1.000 2.20 0.128 47<J. l'J 0.267 545.42 0.00023 
APPROACH 0.400 1000.0 6. 420 607'J. 773 1.000 4.DO 0.428 405.32 1.056 466.67 o.ooon 
TAXI-IDLE 0.050 875.0 53.413 1388.586 1.000 1.00 6.232 102.00 38.466 102.08 D.0610• 

TOTAL FOR CYCLE: 23. 722 1663.46 1595.42 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 14.261 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 14.869 
LBS POLLUTANT/IOOOK LB TH AT T .o. • 1.148 

HOOE FRACJI ONAL POWER EMISSION FUEL USAGE JIME IN ~OX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RAJE WT FACTOR MODE HASS HASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR HIN. LBS. Les. 

TAXI-IDLE 0.050 875.0 2.144 l3BB.5B6 1.000 l'J.00 0.86'J O<J. 72 l.'J76 211.oe 0.00314 
TAKEOFF 1.000 17500.0 244.106 151<Jl.160 1.000 0.10 2.848 177.23 16.06'J 204.17 O.Ol3<J5 
CLIMBDUT 0.850 14875.0 156. 802 13068. 754 1.000 2.20 5. 74'J 479. l'J 11.9'J8 545.42 0.0105• 
APPROACH 0.400 7000.0 34. 578 6079.173 1.000 •• oo 2.305 405. 32 5.687 466.67 o. 004'J4 
TAXl-lOLE o.oso 875.0 2.144 1388. 586 1.000 1.00 o. 320 162.00 1.'J76 102.oe 0.00114 

TOTAL FOR CYCLE I 12.on 1663.46 1595.42 
LBS POLLUTANT/IK LB FUEL/CYCLE• 7.26'J 
LBS POLLUTANT/IK LB H+-HR/CYCLE: 7. 57'J 
LBS POLLUJANJ/IOOOK LB J H AT J .O .: 162.737 
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OATF.• 81 1171 

TEST ORGANIZATION: W R I TWA 

FNGINE SUPPLIER: W A 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••ttttttttttttttttttttttttttttt••••tttttttttttttttttttttttttttttttttttt 

CAL ID NUMER: JOT ENGINE TYPE AND MOnEL: JT4A -II SERIAL NUMA ER: 

RATED THRUST: 11500. 

ENGINF. TOTAL TIME: ZHH. HRS 

TIMF. SINCE HOT SECTION OVERHAUL: 32q. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 161q. HRS 
N2 COMPRESSOR OVERHAUL: 161q. HRS 
COHBUSTOR CAN REPLACEMENT: 12'1. HRS 
FIRST STAGE NOZZLE GUlnE VANE OVERHAUL: 3zq. HRS 
NI TURBINF OVERHAUL: 161'1. HRS 
NZ TURBINE OVER HAUL: 161q. HRS 

FUEL: JP-4 Tf FUEL H/C RATIO: 2.020 

OPERATIONAL OATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES f: START 14.00 FINISH n.oo 

ATMOSPHERIC PRESSURE: START FINISH 

INLEI AIR HUHIOllV, LBS H20/LB AIR: 0.0111 

RELATIVF HUHIOITV: 61.00 PF.RCENT 

SA~PLE LINE: IEHPERATURE, OEGRFFS C: 150.QO, FLOW RAif, LITERS/HIN: H.50 

SAMPLE LINF. IRANSPORT TIME, SEC: I.CO 

NUMBER OF IESIS: 

COMMFNTS: 

N02 nETERHINF.0 RY SURIRACllON THIS TEST IS IHE SF.COND·OF THREE RUN ON THIS 
ENGINE. THF. FUEL USF.n FOR THIS resr CONIAINFO !HE NORMAL CONCFNTRATION OF Cl-Z 
10.11 BY VOLUHF.I. 

ELAPSED res r POWER ENGINE HFASUREO GAS GEN 
T IMF HOOE IHPUS I, L q5 PERCF.NT SPE£0 FUEL AIR FLOW 

OR RAHO RPH FLOW LR/SEC 
SHP T.O. NI NZ LR/HR 

o.o I/ 0 94~0.00 54 5550.00 Bzqo.oo Booe.co 199.10 
4.15 21 1 11020.00 bl 5790.00 BSZ0.00 9)]0.00 212.•o 

10.15 3/ z 14460.00 82 b4l0.00 B9'10.00 12q50.oo Zl6.?.0 
15.00 41 3 600.00 3 2100.00 sno. no llB0.00 51.ZO 
24.00 5/ 4 14060.00 BO 6340. 00 BR50.00 12640.00 ZH.20 

POWER EXHAUST (XHAUST co co THC NO NO 
PERCENT GAS GAS 1wer1 z IWFll I •HI 2 

RAIEO !FHP PRF~SUQF pp~y I WET I PPMV PPMV 1 we Tl 
'.n. DEGREES F PS I A PERCENT v PPMV 

54 RR<J. r)Q I 3.10 lq.oo 2.zs 1.00 46.00 2.00 
62 •11. 00 1s.qo n.oo ?.41 n.o SB.DO 4.00 
R2 11q1.oo 21. 40 ZJ.00 1.oq o.o q1.oo 3 .co 

' 556. 00 0.70 491.00 1. JS qzq.oo 3.00 6.00 
RO 111q. 00 21.00 2 e.oo }.qb 2.00 q4.00 l.00 

CALC 
F/A 

0.011200 
o. 012200 
o.01s200 
0.006100 
0.015000 

NO 
x 

IWET I 
PPMV 

48.00 
62.00 

100.00 
q.oo 

%.00 

I TWA22208 I 

COMPRESSOR ENGINE TURBINE 
OISCHARGE PRESSURE INLET 

TEMP RATIO IEMP 
OFGREES F EPA nEGR EES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

ALDEHYOES SMOKE PART ICULATFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POMIEQ: HASS EM I ~ASS ~·I ~.\Sli F~I "1AS~ E•I MASS fMI MASS EM I MASS [Ml HASS E• I MASS EHi HASS ~Ml HASS EHi MASS EHi 
PERCENT en HC ~oz CD2 NO NOX CD HC NO? C02 NO NOX 

RHED LBll• LA/I K Lf\/ l K LR/ I< LB/I K LR/IK LB/HR LB/HO LB/HA LB/HR LB/"R LB/"R 
T.O. LB FUEL LB FUEL LR FUEL L~ FUEL l f\ FUEL LB FUEL 

54 ].45 0.05 0.2• 3127.bB 6.6B 6.QB 27.60 0.41 l.ll 25021 .45 lj].48 55.BO 
62 7. 1l o.o o. 54 112~.Qb 7.B7 e. •2 25.'t4 o.o 5. 07 zq1•3.16 71. ,.~ 18.51 
R2 I. 53 o.o o.n 313C.R3 10.62 10.q5 I q. B5 o.o 4.25 40544.2B 111.50 l 41. 76 

3 6.ft.ljq 11. 15 1.v 2836.56 0.66 1.q0 eq.11 9B. 1q I. 82 Hl4.45 0.91 2. 73 
RO I. BA o.oB .1. 22 31]0.07 I O.Jq 10.61 2 ~- B2 o.q1 7. 7q H564.01 Ill. 35 11•. I• 

POW EM en r.n THC NO NO NO 
rERCF.NT 2 2 x 

RATfO lq/ll(lilfH-HR Lf'/ ll<.•Ht-Hq L8/ti-;.iTt-'-HR LBllK#TH-HR LIJ/ llCillf.,._HR LBllKOfH-HR 
T.O. 

5• 2.•12 l&Jq.,q) 0.043 5.641 0 .245 5. 886 
t.7 2 .JO• 2'4q.101 o.o 6.665 0.460 1.17.5 
~z 1.H3 2~03.B•Z o.o q .5oq o. zq4 q.803 

] 148.558 65H. ORZ lb]. f,4 7 1.sr. 3.0, I 4.547 
RO 1.e,q4 281'.945 o. o•q Q. Jc,z o.1qq q .541 

F 
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CAL ID NUMBER: 307 ENGINE TYPE AND MODEL: JT4A -II SERIAL NUMBER: CTllA2220BI 

TEST DAGANILATIDN: S II A I TWA 

MODE FAACTI DNAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR llDDE MASS MASS IK LB FUEL I Tl+-HA I Tl+-HA 

LB/HA LB/HA lllN. LBS. LBS. 

TUI-IDLE 0.050 875.0 52.229 1168.591 1.000 19.00 16.539 ]70.05 4.\.694 211 .08 0.05969 
TAKEOFF 1.000 17500.0 19. 325 15B79. 750 1.000 0.10 0.225 185.26 1. 217 204.17 0.00110 
CLlllBOUT o.Bso l4B75.0 21.154 13296. 273 1.000 2.20 o. 776 487.53 1.591 545.42 0.00142 
APPROACH 0.400 7000.0 37. 756 5973.191 1.000 4.00 2. 517 39B. 21 6.321 466.67 0.00539 
TAXI-IDLE 0.050 875.0 52.229 I 16B.591 1.000 1.00 6.093 136.34 44.694 102.oe 0.05969 

TOTAL FOR CYCLE: 26.150 1577.40 1595.42 
LBS POLLUTANT/ I K LB FUEL/CYCLE: l6.57B 
LBS POLLUTANT/IK LB Tit-HA/CYCLE: 16. 391 
LBS POLLUTANT/IOOOK LB TH AT T.O.: l.2BB 

llODE FRACf I ONAL POWER ElllSSION FUEL USAGE TlllE IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR llODE MASS MASS IX LB FUEL I Tl+-HA I Tl+-HR 

LB/HR LB/HA lllN. LBS. LBS. 

TAXI-IDLE 0.050 875.o 66.201 1168. 591 1.000 19.00 20.964 370.05 56.651 211.oe 0.07566 
TAKEOFF 1.000 17500.0 1.668 15879.150 1.000 o. 70 0.019 185.26 0.105 204.17 0.00010 
CLIMBOUT O.B50 14875.0 5.564 13296.273 I.ODO 2. 20 0.204 4B7. 53 0.418 545.42 0.00037 
APPROACH 0.400 1000.0 3.617 5973.191 1.000 4.00 0.2 .. )98.21 0.606 466.67 0.00052 
TAXI-IDLE 0.050 815.0 66.201 116B.591 1.000 7. 00 7. 72' 136. 34 56.651 102.oB 0.07566 

TOTAL FOR C YtlE: 29.152 1511. 40 1595.42 
LBS POLLUTANT llK LB FUEL/CYCLE• IB.481 
LBS POLLUTANT/IK LB Tit-HA/CYCLE: IB. 272 
LBS PDLLUTANT/IOOOK LB TH AT T .O.: 1.112 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NDX/ 
POWER I TH RATE RATE WT FACTOR llOOE llASS llASS IK LB FUEL I Tl+-HA I Tt+-HA 

LB/HA LB/HA lllN. LBS. LBS. 

TAXI-IDLE 0.050 875.0 1.996 I 16B.5'11 1.000 19.00 0.632 370.05 1. 70B 277.0B 0.0022B 
TAKEOFF 1.000 17500.0 250.650 15879. 750 1.000 0.10 2.924 IB5.26 15. 7B4 204.17 0.01432 
CLIMBOUT o.e5o 14875.0 158.907 13296.273 1.000 2.20 5. 827 487.53 11.951 545.42 0.0106B 
APPROACH 0.400 7000.0 33.300 5973.191 1.000 4.00 2.220 39B.21 5.575 466.67 0.00476 
TAKI-IDLE 0.050 875.0 1.996 1168.591 1.000 1.00 o.2n 1)6. 34 1.708 I OZ.OB 0.00228 

TOTAL FDA CYCLE: 11. B36 1517.40 1595.42 
L8S POLLUTANT II K LB FUEL/CYCLE: 7.503 
LBS POLLUTANT/IK LB Tit-HA/CYCLE: 7.419 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: 167.100 
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DUE: 8/ 3/11 

TEST DRGANllAllON: W R I TWA 

FNGINE SUPPL! ER: W A 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
' 

CAL ID NUH8FA: 30A F.NGINE TYPE ANO MODEL: Jl4A -II SER !Al NU"BEA: 

RATED THRUST: 

ENGINE TOTAL TIME: 

TIME SINCE HOI SECTION OVERHAUL• 

Tl•E SINCE: 

NI CCMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
CO~BUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: 
NI IUABINF OVERHAUL: 
N2 TUR81NF. OVERHAUL: 

FUEL: JP-4 IF FUEL H/C RATIO: 

17500. 

21324. HAS 

329. HRS 

7619. HRS 
7619. HRS 

3zq. HAS 
329. HAS 

1blq. HRS 
1blq. HRS 

2.020 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR IF~PERAIUAF, DFGREES F: START 74.00 FINISH 12.00 

FINISH 

INLEI AIR HUHIOllY, LqS H20/LB AIR: 0.0116 

RELATIVE ttUMIOITV: 63.00 PERCFNI 

SAMPLE LINE: TEMPERATURE, DEGREFS C: 150.00, HOW RAH, LITERSt•IN: 

SA•PLF LINF. IRANSPO~I Tl~E. sec: 1.00 

NUMBER OF TESTS: 

r.OMMFNTS: 

N02 DETERHINF.O RY suqTRACTION. THIS IF.ST IS '"E THIRD OF THREE RUNS ON IHIS 
FNGINf. IHF. FUEL usen FOR THIS IF.SI CONTAINED IHF HINIHUH CONCENIRAllON OF 
Cl-l {0.0125~ qy VOLUME!. 

ELAPSED If SI PO•F R tNGINE MEASUAFO GAS GEN 
T l .. F ~one THRUST.LBS PERCENT SPFFD FU El A IA HOW 

OR orro RP~ FLOW LB I SEC 
SHP T .o. NI Nl L8/HR 

o.o If 0500.00 54 5550.CC 8350.00 8000.00 200. 30 
4.00 21 1oqbo.oo bl 5770.00 8520.00 1010.00 211. 90 
9.30 JI 14440.00 82 640C.OC 8970.00 12890.00 23b.OO 

"· 30 
41 b00.00 3 1100.00 57)0.00 llbO.O~ 5 7. 20 

18.30 ~' ' l4Ho.oo 81 6l10.0C 8950.00 llBb0.00 235.7.0 

POWfA EXHAUSr c x.-.AuS T co co IHC NO NO 
Pf RCENT GAS r.as I WFrl 7 IWHI I Wf 11 l 

RA IED IF HP PRESSURl PPMV IWfrl PPMV PPHV f WE II 
1.0. OEGRFFS f PSIA PERCENT v PPMV 

54 ~94. 00 13. 40 30. 00 l. 30 1.00 46.00 4.00 
bl 973. OD 15. qo 2b.OO 2. 5l o.o '>1.00 5.00 
Al 1188.00 ll.30 l 5 .oo 3 .05 o.o 95.00 3.00 

3 558.00 o. 70 4'1. OD I .45 774.00 3.00 b.00 
81 11A1 .ao ll. 30 n.oo l.05 1.00 q4.00 l. 00 

CAlC 
F/A 

0.011100 
0.011200 
0.015100 
O.OObbOO 
0.01520D 

NO 

• 
I WEii 

PP"'V 

50.00 
bl.OD 
q9.oo 
9.00 

•n.oo 

ITllA2220C I 

CO"PRESSOA FNGl~E ruRBINE 
DI SC HAR GE PRFSSUAE I NLF.T 

rF•P RArtQ fEMP 
OEGHES F EPR OFGAEES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -0.00 -o.oo 
-o.oo -o.oo -D.DO 
-o.oo -o.oo -o.oo 

ALOEHYOES ~•OKE PAArlClllArES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -0.00 
-o.oo -o.oo -D.00 
-o.oo -o.oo -0. 00 

POWER MA!;S F•I MASS EMI HASS E•I •ASS F•I HASS EMI ~ASS FMI MASS FHI •ASS EMI HASS E• I MASS EMI MASS E•I •ASS E•I 
PFRCENI r.n Hf. NOl CO?. NO NOX en HC NUl C'll NO NOX 

RATED lP/lK L RllK LR/ IK LB/ IK L AllK LBllK LP.f"R lB/HR LB/HR LA/HR LRIHR l~/HM. 

r .o. L~ FIJEL LB FUEL LB FUEL LB FllfL I. R FUEL LB FUEL 

54 7.. bO 0.05 0.57 11zq.o' h .. 'i4 7 .11 20. 78 0.40 4.55 25012.lO 51.14 5b. 8• 
bl 2.05 o.o O.b5 3130.lll 7. 37 A. Ol b .10 o.o 1.•5 94H.31 V.1" l4.14 
82 I, b3 o.o 0. 37. 3130.bB IO. 1q 10. 52 ll .05 o.o 4, 15 401S4.40 131.4C 135.55 

3 58. ,1 5b.17 1.1' 28H6.q~ O.bl I. B7 1q. 7q 1b. 39 1. 70 3926.Zb o. 85 2.55 
81 I. 76 0.04 0.12 1110.17 1 c.oq 10.41 lZ.b• 0.4A "'· l 4 4025b.51 119.70 13J.R4 

POWE fl en co fH( NO NCI NO 
PF.RCENr 7. l x 

RA TEO LS!/ lKMTH-HP L 'l/ IKf TH-Hq LBllKUH-HQ LB/ IKtTH-HR l A/ II<• r ... -HR l All UIH-HR 
r .n. 

54 2. l R7 2bJ4.qfiQ 0.04l 5.50• 0.479 5.988 
bl n. 'ib2 95q .. 6l4 o.o z. 025 0.1 78 l.lOl 
82 I .4'i8 ZM4.h7.6 o.o q.100 D. 287 •• 187 

J 112 .~85 b54}. lb2 12 7.123 1.415 2 .831 •• 246 
Bl l. 'iR2 7.807.~qQ D.Ol4 9.0ltS O.lB• •.HJ 
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CAL ID NUMBER& 30B ENGINE TYPE ANO MDDELl JTO -11 SERUL NUNBER2 ITWA2220CI 

TEST DRGANllUIONI S W R I TWA 

MDDE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MlSS 1K LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 875.0 59.24) 1301.562 1.000 19.00 I e. 760 412.79 45.07 211.oe 0.06711 
TAKEOFF 1.000 11500.0 24. 555 15797.061 1.000 0.10 0.2B6 IB4.l0 1.554 204.11 0.00140 
CLIMBOUT O.B50 14B75.0 l'l.Oll 13215.137 1.000 2.20 0.698 4B4.55 1.440 545.42 O.OOl2B 
APPROACH 0.400 1000.0 31.630 6032.602 1.000 4.00 2.109 402.11 5.24) 466.67 0.00452 
TAXI-IDLE 0.050 B75.0 59.20 1303. 562 1.000 1.00 6.'112 152.0B 45.441 102.oB 0.06171 

TOTAL FOR CYCLE I 2B. 765 1635. 90 1595.42 
LBS POLLUTANT /IK LB FUEL/CYCLE: 11. 583 
L8S POLLUTANT/IK LB TH-HR/CYCLE: 18.010 
L8S POLLUTANT/ IOOOK LB TH AT r.o.: 1.6]1 

MODE FRACT I DNAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAll-IOLE 0.050 875.0 4'1. B50 1301. 562 1.000 19.00 15.186 412. 79 38.241 271.0B 0.05697 
TAKEOFF 1.000 17500.0 1.999 15797.063 1.000 0.10 0.023 I 84.30 0.121 204.11 o. 00011 
CL IMBDUT o.B50 14B75.0 1.133 13215.131 1.000 2.20 0.042 4B4.55 O.OB6 545.42 o.oooDB 
APPROACH 0.400 1000.0 ... 666 6032.602 1.000 4.00 o. 311 402.11 0.114 466.61 0.00061 
TAXI-IDLE o.oso 815.0 49.850 1)03.562 1.000 T.OO 5. 816 152.08 38.241 102.08 0.05697 

TOTAL FOR CYCLE: 21.917 1615.90 1595. 42 
LBS POLLUTANT/ IK LB FUEL/CYCLE: IJ. 434 
LBS POLLUTANT/IK LB TH-HR/CYCLF.: 13. 115 
LBS POLLUTANT/IOOOK L8 TH AT T.0.1 I.HZ 

MOOF FRACTIONAL POWER EMISSIO~ FUEL USAGE TIME IN ~ox FUEL LB NOX/ ENERGY LB NOX/ 
PnWF.R I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LS/HR LB/HR MIN. L8S. L8S. 

TAXI-IDLE 0.050 B15.0 2.296 1301.562 1.000 1'1.00 0.121 412. 7'1 I. 761 Z 11. OB 0.00262 
TAKEnFF 1.000 17500.0 210. 544 15791.061 1.000 0.10 2.690 184. 30 14. 594 204.11 0.01311 
CLIHBOUT 0.850 14815.0 152.140 11215.137 1.000 2.20 5.600 484. 55 11.558 545.42 0.01021 
APPROACH 0.400 1000.0 32. 502 6012.602 1.000 4.00 2.161 402.11 5.388 466.61 D.00464 
TAXI-IDLE 0.050 B15.0 2.296 IJ03.562 1.000 1.00 0.26B 152.08 1.161 102 .oB 0.00262 

TOTAL FOR CYCLE: 11. 452 1635.90 15'15.42 
LBS POLLUTANYI IK LB FUEL /CYCLE: 1.000 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 1.118 
LBS POLLUTANT/IOOOK LB TH AT T .O.: 151.696 

IV-151 
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DUE: 1/ZZ/71 

TEST OAGANI UTION: w I TWA 

ENGINE SUPPLIER: W A 

ENGINE OATA ••••••••*******************''*'''*'****************'*''*''*''*''**''''''*'****'**'*******''''**''''****'***' 
CAL ID NUMAEA: 120 ENGINE TYPE ANC MODEL: Jl4A -II SEA IAL NUMBER: PblllHB · 

RATED IHRUSI: I 1SOO. 

FNGINE TDTAl TIME: 2H81. HAS 

TIME SINCE HOT SECTION OVERHAUL: 284. HAS 

TIMF SINCE: 

NI COMPRESSOR OVERHAUL: 8050. HRS 
NZ COMPRESSOR OVERHAUL: 8050. HAS 
CO•BUSTOR CAN REPLACE•FNT: 284. HRS 
FIRST STACE NOZZLE CUIOE VANE OVERHAUL: 284. HRS 
NI TURBINE OVERHAUL: 8050. HRS 
N2 TURBINE OVERHAUL: 8050. HRS 

FUEl: JP-4 TF FUEL H/C RATIO: 2.020 

OPERATIONAL OAT~ ************'''********''*'************************** 

INLET AIR TFMPERATURE, OFCAEES F: STlRT lb.CO f!MISH TB.CO 

ATMOSPHERIC PRESSURE: SIART ZR.91 FINISH 2B.91 

IMLET UR HUMIDITY, LBS HZO/LB AIR: 

RELATIVE HUHIOITY: n.oo PERCENT 

SAMPLE LINF: TEMPFAATURf, DECREES C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLE llNE TRANSPORT TIME, SfC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

F/A ANO AIRFLOW CALCULATED FROM EXHAUST COMPOSITION FOR FOURTH RUN. NOZ 
DETEAMINFO BY SUBTRACTION. 

El APSEO TEST POWFR ENC I NE MEASURED GAS GEN CALC COMPRESSOR fNCINE TUA Bl NF 
TI ME •DOE THRUST ,LBS PERCENT SPEED FUEL Al~ HOW f/A 01 SCH ARCE PRESSURE INLET 

OR RA TEO AP• HOW LR/SEC TEMP AA Tl 0 IF.HP 
SHP r .D. NI NZ LA/HA DFGRFFS F f PR OFGREES 

o.o II 0 10040.00 51 56bC.OO B400.00 B040.00 201.00 O.DllOOO -o.oo z.o• -o.oo 
6.10 }/ I lllb0.00 b7 5q50.oo Bb50.00 9480.00 218. 00 0.012100 -o.oo 2 .zs -o.oo 

10.50 1/ 2 14180.00 81 6'30. 00 90)0.00 12000.00 215. 00 o. 014200 -o.oo 2.56 -o.oo 
lb.00 4/ ) 520.00 2 1020.00 5100.00 IZb0.00 52.00 0.00"800 -o.oo -o.oo -o.oo 
18.00 5/ • 14200.00 81 6420.CO 9010.00 IZC•0.00 214.00 0.014100 -o.oo -o.oo -o.oo 

POWER F •HAU ST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PERCENT GAS CAS IWETI 7 IWETI I WETI 2 x 

RATED TEMP PRESSURE PPMV I •ET I PPMV PPHV IWETI IWET I 
T.O. OEGRfES F PS I A PERCENT v PP•V PPMV 

57 q11t.OO 14.00 27.00 2.18 4.00 49.00 2.00 51.00 -n.oo -o.oo -o.oo 
61 1011.00 lb.TO 22.00 2.49 1.00 bl .oo 3.00 b4.00 -o.oo -o.oo -u.on 
81 1202.00 20.50 11.00 2.e1 o.o Re.no 2.00 qo.oo -o.oo -o.oo -o.oo 

2 5"7. 00 0.50 413. 00 1.26 136. 00 1.00 4.00 1.00 -o.oo -o.oo -o. 00 
81 l}.04.00 20.50 21.00 2.83 2.00 86.0C •.oo 90.00 -o.oo -o.oo -o.oo 

POWER MASS f"' I .. SS fMI ~ASS E•I lllA'\S FH I MASS E•I MASS FM I MASS EMI MASS FM! HASS EMI MASS EMI MASS F.MI ••SS EHi 
PERCENT co HC NnZ ccz NO NO• co HC N02 · CU2 NO "o' 

RATEO LB/IK LB/I K LB/ IK LB/ IK LB/IK Lfl/ IK L8/1-4A LB/HA LR/HR LA/MA 1.B/HR LA/1-4R. 
T .O. Lq FUEL LR FUEL LB FUFL LB FUEL l B FUEL LS FUEL 

51 2.47 o. 21 r). 30 JIZR. Jq 7. 35 1.05 I~ .dJ 1.68 z. 41 25155.50 59. I I 61. 52 
61 I. 76 o.o~ n. 3q H 30. J5 R .02 R.41 lb.b9 0.43 1. 74 2%75. 72 76.00 1Q.14 

81 1. 20 o.o o.n 31 )I. 36 I 0.18 10.41 14.31 o.o 2. 78 11576.32 122.15 124. 9) 
7 oe. '1 b0.81 0.95 ~e50.q2 o. 71 1.66 8b .Ob 76. 10 I .lO 3b02 .24 0.90 2.09 

81 1. 48 Q.08 0.4b 31M.70 Q.Q5 10.41 17.HO 0.97 5. 57 11691 .5• II 9. 75 125. 32 

POWER co co THC NO NO NO 
PERCF.NT 2 2 • 
RATE~ LA/lKIHH-H~ L~/lK#H+-Hq, LO/lktH+-HR. LB/lKITH-ltR. L8/lKITH-HM. Lq/I KU><-H~ 
T .o. 

51 I .HS 2505.528 0.168 5. 887 0.240 b.12B 
b1 1. 419 2523.446 0.031 b.4bJ 0.318 b. 180 
81 1.013 z&r.q.qsz o.o 8.bl4 O. lqb A .810 

2 lb5.50q 6•27.JRJ l47 .. 4Q7 1.124 2. zqo 4.0ll 
81 •• 754 2b54. 4 78 O.ObR 8.4JJ 0.1•2 8.825 
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CAL ID NUMBER: 32D ENGINE TY PE IND MD DEL: JTU -11 SERIAL NUMBER: P611 ll5B 

TEST DRGINlllTIDN: S W R I fWI 

MDDE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
PDWER I TH RATE RITE WT FACTOR MDDE llASS MASS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.050 B75.0 75.342 1454.479 1.000 19.00 23. B5B 460.5B 51.BOO 211.oB o.OB611 
TAKEOFF 1.000 17500. 0 20. 761 14829.39B 1.000 0.10 0.242 1n.01 1.400 204 .11 0.00119 
CLIMBOUT O.B50 l4B75.0 "17.6B4 126ll. IB4 1.000 2.20 0.648 463.14 1.400 545.42 0.00119 
APPROACH 0.400 1000.0 12.B06 5334.313 1.000 4.00 2.101 355.62 6.150 466.67 0.00469 
TAXI-IDLE 0.050 B75.0 75. 342 1454.479 1.000 1.00 B.190 169.69 51.BOO 102.oB O.OB611 

TOTAL FOR CYCLE: 35.726 1622.05 1595.42 
LBS POLLUTANT/IK LB FUEL/CYCLE• 22.025 
LBS POLLUTINT/IK LB Tt+-HA/CYCLE: 22.393 
LBS POLLUTANT/ IOOOK LB TM AT t.0.1 1. 384 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I IH RATE RATE WT FACTOR MODE MASS MISS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 875.0 62.941 1454.479 1.000 19.00 19.911 460.5B 43. 274 211.08 0.07193 
TAKEOFF 1.000 11500.0 o.o 14829.398 1.000 0.10 O.D 113.01 o.o 204.17 o.o 
CLIMBDUT 0.850 14875.0 o. 0 1201.184 1.000 2.20 o.o 463.14 o.o 545.42 o.o 
APPROACH 0.400 1000.0 6. 271 5334.313 1.000 4.00 0.418 355.62 1.116 466.67 0.00090 
TAXI-IDLE o.oso 875.0 62.941 1454.479 1.000 1.00 7.343 169.69 43.274 102.oB 0.01193 

TDTAL FOR CYCLE 1 27.692 1622.05 1595.42 
LBS POLLUTANT/ 1K LB FUEL/CYCLE: 11.012 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 11. 357 
LBS POLLUTANT/IOOOK LB TH AT T.O.I o.o 

NOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RUE RATE WT FACTOR MODE MASS MISS 1K LB FUEL I Tt+-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

JUI-IDLE 0.050 815.0 1.111 1454.479 1.000 19.00 0.563 460.58 1.221 217.0B 0.00203 
I AK EOFF 1.000 17500.0 209.984 14B29. 3'1B 1.000 0.10 2.00 111.01 14.160 204.11 0.01200 
CLIHBOUT O.B50 14875.0 l43.5B5 12631.184 1.000 2.20 5. 265 463.14 11.367 545.42 0.00965 
APPROACH 0.400 7000.D 11.120 5314.313 1.000 4.00 2.115 355.62 5.946 466.67 0.0001 
TAXI-IDLE 0.050 B75.D 1.111 1454.47'1 1.000 1.00 0.201 169.69 1.221 102.oB 0.00203 

TOTAL FOR CYCLE: 10.599 1622.05 1595.42 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 6. 534 
LBS PDLLUIANT/IK LB lt+-HR/CYCLE: 6.643 
LBS POLLUTANl/IOOOK LB TH AT T .o.: 139.989 
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DATE: 8111111 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIFR: W A 

fNCINE DATA •••••••••••••••********************************************************************************************* . 
CAL ID NUMRER: J]q ENGINE TYPE AND MODF.L: JT•A -II SER IAl NUM8FR 1 ITWA22601 

IT500. 

8055. HRS 

TIME SINCE HOT SE,TION OVERHAUL: 31•5. HRS 

TIME SINCE: 

NI CO~PRESSOR OVERHAUL: 8055. HRS 
NZ COM PRE SSIJR OVERHAUL: 8055. HRS 
COllBUSTOR CAN REPLACEMENT: 11•5. HRS 
FIRST STAGE NOZZLE GUIOF. VANF. OVERHAUL: 8055. HRS 
NI TURBINE OVERHAUL: 8055. HRS 
NZ TURBINE OVERHAUL: 8055. HRS 

FUEl: JP-• Tf FUEl Hf( RAT 10: 2.020 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEHPfRATURF., DEGREES F: START Tb.DO FINISH Bl .OO 

ATMOSPHERIC PRESSUR£: START ZB.n FINISH ZB.QB 

INLET AIR HUMIDITY, LBS HZOILB AIR: 0.0110 

RELATIVE HUMIDITY: 56.00 PFRCFNT 

SAMPLF. LINE: TFMPFRATURf, OEGRtES (: 150.00, HOW RATE, LITfRSIMIN: 

SAMPLE LIN~ TRANSPORT TIME, SEC: 1.00 

NUMBER Of TESTS: 10 

COMMENTS: 

NOZ OE !ER "i NFO BY SURTPACT ION. 

[LAPSFO TEST POWER ENGINE MfASUREO G.\S GEN CALC COMPRESSOR ENGi ~F TURRI NE 
TIME ~ODE THRUST rlBS PF.RCENI SPEfO FUEL AIR FLOW Fl A DISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LHISEC TEMP RATIO TEMP 
SHP T .o. NI N1 L61HR DFGREES F EPA OF.GREE S F 

o.o II 0 Q]b0.00 53 5660.00 B2B?.00 TR50.00 204 .on 0.010100 -o.oo 1. QT -o.oo 
14.00 71 l 10840.00 ~l 5BQO.OO B5ZO.OO q110.oo 2 l 5 .oo o.011eoo -n.oo 2.1• -o.oo 
ZB.00 31 l 14220.00 Bl 6500. DC eno .no 12510.00 211.00 0.014100 -o.oo Z.5H -o.no 
35.00 4/ I 620.M ) 2150.00 5740.00 I JOO .no 58.00 0.006200 -o.oo -o.oo -o.oo 
41.00 T/ 4 1500.00 8 3160. 00 6500.00 2000.00 85.10 0.006500 -o.oo -o.oo -o.oo 
4T.OO 81 1 lH0.00 q HT0.00 6700.00 2lTO.OO Q2.TO o. oobsoo -o.oo -o.oo -o.oo 
57.10 Q/ ~ 2000.00 ll 1540.00 6Q50.00 n•o. no QB.90 o. OObbOO -o.oo -o.oo -o.oo 
57 .00 10/ Q >son.on 14 3820.00 1100.00 Zbbo.oo l l l .BO o. 001400 -o.oo -o.oo -o.oo 
5Q.OO I l/l D 3500.nO IQ 41)0.00 14Jo.no )400.00 114.00 0.001000 -o.oo -o.oo -o.oo 
65.00 12111 5000.00 28 4~10.00 1110.no 4410.00 l 5T .OO o. 001800 -o.oo -o.oo -o.oo 

POWER EXHAUST E )t'ttAUS T co co THC NO NO NO ALOEHYOES SMOKF Pl\A.TICULAf~S 

PERCENT GAS GAS l11i1Fn 7 ( .tE r I I WET I 2 x 
RATED IF ~p PRFSSURF PPfotlV c •F. fl P~~w PPMV IWETI I oET I 
T .o. Of.Gq,~~~ ~ PSIA PERCfNT v PPMV PPMV 

51 89H. 00 l ]. l 0 z~ .no 2 .14 4.00 45.on 2.00 4T.OO -o.oo -o.oo -o.oo 
bl 012. 00 15.40 24.00 2.11 1.00 Sh.oo 4.00 60.00 -o.oo -o.oo -o.oo 
Bl l 184. no 20.60 zo .no J. 00 2.no 05.00 z.oo QT. 00 -o.oo -o.oo ·0.00 

J 540. ~n o. 10 4J5.0C 1. 28 Q 12.00 1.00 r.oo 10.00 -o.oo -o.oo -~.oo 

R 538.00 I .AO 210.00 1.)) 244.00 b.00 b.00 12.00 -o.oo -o.oo -o.oo 
q 550. 00 7.10 11" .no l .JJ 140.00 10.00 J. 00 l 1.00 -o.oo -o.oo -o.oo 

ll 561 .oo 2.10 14.,.00 l.Jb QB.00 12.00 7..00 14.00 -o.oo -o.oo -o.oo 
l 4 5RJ.nn 1.no 110.00 1. 45 bR.00 15.00 z. 00 lT.00 -o.oo -o.oo -o.oo 
IQ 628. 00 4.20 h 1.00 l .40 l.2.00 18.00 1.00 21.00 -o.oo -o.oo -o.oo 
ZB bBQ .no b.20 JI.DO I. 51 ll .00 21.00 1.00 ?B.oo -o.oo -o.oo -o.oo 

POWER •ASS EMI ... ss 
~·· •~s~ EHi HASS fHI •ASS r.i MAC')S fM I HASS tHI MASS FMI MASS fMl •ASS E•I MASS E~I ~ASS [Ml 

PE MCENT (II HC ~nz cr.2 NO NO> en HC N02 Cfl2 NO NOX 
R.ATEO LOf) I( l I\/ \K lUf\K Ll~/lK lRI IK LBl I K LA/t-R t 8/Ha LR/HR LB/HR LR/HR lR/H~ 

T .n. LO FUEL LB FUFL LD FUEL LB FUEL Li:t FUFL l R F UFL 

53 z. hl 0.21 o. ll ll2R.'ib b.RB I. l 8 20.45 l.bT 7. 40 24550.Zl 53. qq 56. }q 

bl 2 .oz 0.14 0.55 JlZ0.6H T. B A.2B l 8. JB l. 12 5.0) 28511.15 T0.43 75. 46 
8 l 1.)] O.OR 0.22 1110.q4 10.36 l0.58 l b.62 c. q5 7.13 lQl69.lZ 1n.bb 137.JQ 

b I. l7. 13. 03 l. bl 2 83•. OI O.bq 2. )2 fQ. ll Q5.7l 2.11 ]685.lB O.QO l.Ol 
A 30.45 70.Zb l. 43 1020. 82 l. 4] z. Sh bO. AQ 40. 52 l. Sb 6050.b] 2.Bb ~. 12 
q lb.OT 11. T4 0.12 1060. OB z. 4 l l. l) Sb. ~b 25. 4H l. 5 T bb40.Jb 5. Z2 b. 7q 

ll 20. ~q 8. oo fl.41 lOTB.24 2.84 ). Jl 4 8. AB lH.92 1.11 1201.0R b.b4 T.75 
14 l4.Q4 ~ .zo f).(.,lj JOCl5.25 J.35 ]. 7q l<f. 15 14.0T l. IQ B2JJ.l5 s.oo 10.oQ 
l'I ~- h4 1. ra u. TO l1l4.l8 4. \"I 4.P.8 ,c; .11 l\.<"1 7..31 l05Q0.24 l 1t. 2) lb.bl 
28 4.hQ o. ~o 0.21 Jll).bQ ~.oz 5.82 70.M ) .52 o. Q} 11115.48 2'•. 11 25.bB 

POWER co ~o THC NO NO NO 
PERCENT 7 2 • 

RATED lA/lK'1TH-HR lti/ lt(llllfH-HR lB/lKllt!-HR LA/lK#Tt-1-1-iR. LB/ lK•Tt•-Hq l~/IK#JH-HR. 

1.n. 

51 l.t 85 261.l. 84A O. l 1Q 5. Tbe 0.256 6.024 
•l 1.6qr; ZblO.lOA o. 171 6.c,q7 O.ltb4 6.961 
Al 1.1 bq 27Sc,,.43q O .. Ob7 Q. 11 e D. lQ2 9.110 

l l2A.~6A IJQ1t1t. lbH 154.377 l.4~6 l.lQB 4.855 
8 40.5% 40l~.T5• 77.015 l .Q05 l.Q05 J.810 
Q 17. 121 3714.4qlj l4.55Q 2 ,QA J 0.8Q5 3. BH 

ll 24. '•)q lhOl.54) Q. 460 3. J?Z o. i;i:;" J.BTb 
14 15.QOl 1201.3'2 5.6"0 3. ">h2 0.4T5 "·Olb 
l'I B. Jo 1 1025. T84 l. T3' 4.Ob1 O.hTB 4. 14'; 

28 4. l 12 2T55.0Q6 o. T04 4.q~J o. I Bl 5. l 31 



CAL ID NUMBER: 339 ENGINE TYPE AND MODEL: JHA -11 SEA IAL NUMBER: ITllA226DI 

TEST ORGANIZATION: S If A I TllA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
PDllEA t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HA I n+-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.050 875.0 82.714 1413.194 1.000 19.00 26.212 466. 51 56.187 211.oe o.09460 
TU EOFF 1.000 11500.0 19. 662 15124.185 1.000 0.10 0.229 176.46 1.300 204.11 o. 00112 
CllMBOUT 0.850 14875.0 16.669 12822.031 1.000 2.20 0.611 410.14 1.300 545. 42 0.00112 
APPROACH 0.400 1000.0 20.265 6235.242 1.000 4.oo 1. 151 415.68 3.250 466.67 0.00289 
TAXI-I OLE 0.050 875.0 82.114 1411.194 1.000 1.00 9.657 111.81 56.187 102.08 0.09460 

TOTAL FOR CYCLE: 38. 060 1700.66 1595.42 
LBS POLLUTANT /1 K LB FUEL/CYCLE• 22. 3BO 
LBS POLLUTANTllK LB TH-HA/CYCLE• 23.856 
LBS POLLUTANT llOOOK LB TH AT T .o.: 1. 311 

MOOE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POllER t TH RATE RATE Ill FACTOR MOOE MASS MASS IK LB FUEL t TH-HA t Tl+-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.050 875.0 83. 825 1413.194 1.000 19.00 26.544 466. 51 56.900 211.oe o. 09580 
TAKEOFF 1.000 11500.0 o.o 15124.185 1.000 0.10 o.o 176.46 o.o 204.11 o.o 
CLIMBOUT o.e50 14875.0 o.o 12822.031 1.000 2.20 o.o 410.14 o.o 545.42 o.o 
APPROACH 0.400 1000.0 1.122 6235.242 1.000 4.00 0.015 415.68 0.180 466.67 0.00016 
TAXI-IDLE 0.050 875.0 81.825 1413.194 1.000 1.00 9.780 111.81 56.900 102.oe 0.09580 

TOTAL FOR CYCLE: 36.399 1700.66 1595.42 
LBS PDlLUTANT llK LB FUEL IC YCLE I 21. 403 
LBS POLLUTANTllK LB TH-HR/CYCLE: 22.815 
LBS POLLUTANT llOOOK LB TH AT T.0.1 o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOXI ENERGY LB NOXI 
POllER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL • TH-HR • TH-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.050 875.0 3. 587 1413.194 1.000 19.00 1.136 466.51 2.435 217.08 0.00410 
TAKEOFF 1.000 17500.0 198.140 15124. 785 1.000 0.10 2. 319 116.46 13.140 204.11 o. 01136 
CLIMBOUT O.B50 14875.0 144.152 12822.031 1.000 2.20 5.286 410.14 11.242 545.42 0.00969 
APPROACH 0.400 1000.0 44.432 6235.242 1.000 4.oo 2.962 415.68 7.126 466.67 0.00615 
TAXI-IDLE 0.050 875.0 3.581 1413.194 1.000 1.00 0.418 111.81 2.435 102.oe D.00410 

TOTAL FOR CYCLE: 12.121 1100.66 1595.42 
LBS POLLUfANT II K LB FUEL/CYCLE: 1.121 
LBS POLLUTANTllK LB TH-HRICYCL E: 1.597 
LBS POLLUTANTllOOOK LB TH AT r.o.: 132 .493 

IV-155 



OATEI B/ 2171 

TEST ORGANIZATION: S w I TWA 

ENGINF SUPPLIFA: W A 

ENGINE OAT• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 2'10 ENGINE TYPE AND MODFU JT80-I SEA IAL NUMREA: P64'11258 · 

RATEO T~Rusr: l4DOO. 

ENGINE TOTAL flME: 1•28'1. HRS 

TIME SINCE Hor SECTION OVERHAUL• 303. HAS 

NI COMPRESSOR OVERHAUL: 8841. HRS 
N2 r.OMPRESSOR OVERHAUL: 8843. HRS 
CO~BUSTOR CAN REPLACEMENT: 8843. HRS 
FIRST STAGE NOllLE GUIDE VANE OVERHAUL: 884). HRS 
NI TURBINE OVERHAUL: 8843. HRS 
N2 TURBINE OVERHAUL: 8843. HRS 

FUEL: JP-4 TF FUEL H/C RATIO: 2.020 

OPFqAflONAL OATA •••••••••••••••••tttttttttttttttttttttttttttttttttttt 

INLET AIR fEMPEAATUAE, DEGREES F: START 8) .00 FINISH 83.00 

ATMOSPHERIC PRESSURE: START FINISH 28.'lb 

INLET AIR HUMIDITY, LAS H2D/LB AIR: 0.0121 

AELAllVF HUMIOHY: 4'1.00 PERCENT 

SAMPLE LINE: TE>IPEPATURE, CEGREES C: ISO.DO, FLOW RATE, LITERSfHINl u.5o 

SAMPLE LINF r.ANSPORT TI HE, SEC: 1.00 

NU HAER CF TESTS: 

COHMFNTS: 

N02 OETF. .. INEO BY SUBTRACTION. 

ELAPSED TE ST POWER FNGINE MEASUREO GAS GEN CALC COMPRESSOR FNGINE TUJl~INE 

TIME MODE THPUST ,LBS PERCENT SPFF.Q FUFL AIR FLOW f/A DISCHARGE PRESSURE INLET 
OR R•HO RPM FLOW LB IS EC TEMP RATIO T[MP 
s~• r .D. NI N2 LB/HA OFGAEES F EPA DEGREFS F 

o.o If 0 %bD.OO b6 1110.00 llCB0.00 5b40.00 114.bO o. 011700 -o.oo I .b5 -o.oo 
11.00 u I 11480.DO A I 1120. 00 11400.00 6780.00 127.BO o. 014700 -o.oo 1. rq -o.oo 
30.00 31 l 12HO.OO 9q 7'1'10.00 11~10.oc 75'10.00 133.50 0.015800 -o.oo l.'10 -o.oo 
35.00 41 ) BOO.OD 5 25BO.OO 6770.00 000. oo 32. zo 0.007600 -o.oo -o.oo -o.oo 
47.00 51 4 12420.00 BA 7'150.DO 114'10.00 75'10.00 134.40 0.015700 -o.oo -o.oo -o.oo 

POWER EXHAUSf EXHAUSI en er THC NO NO NO ALDEHYOES SMOKE PART ICULA IES 
PERCENT GAS GAS lwETI 2 I WFT I lwETI 7 • 

RATED HHP PRFSSURE PPMV IWET I PPMV PPJl\V I we 11 l•ETI 
T.O. OEGR FFS F PSIA PERCENT v PPHV PPHV 

b8 '11'1. 00 '1.10 lb.CO 2.eo 1.00 bl .co 5.00 6b.OO -a.co -o.oo -o.oo 
Al qAb.00 11.20 I J. 00 2.% o.o B4.00 s.oo Aq.oo -o.oo -o.oo -o.oo 
9q 102b.OQ 12.bO 12.00 ) .07 o.o 10s. co ~.co 110.00 -a.co -o.oo -o.oo 

5 741.00 o. 5D )q4.00 I. 5q 202.00 4.00 7.00 11.00 -a.co -a.co -0.00 
88 IOlR.00 12.50 11.00 1.12 1. 00 104.00 5.on 10'1.00 -o.oo -o.oo -o.oo 

PnWER MASS F~I MASS EP11 HAS~ EMI ~ASS EHi MASS EMI MASS EMI HASS F.~I ~ASS E>ll MASS E~I ~ASS FMI •.\H E~I '"I /\SS EMI 
PEACF~I CD HC NOZ C02 NO N01 co HC N02 CD2 NO NUK 

RAIEO LA flK L Bf I K LqflK LBfl K L ~flK LBllK LB/HQ LBf HR LR/HR LBfHR LRf HR L61H• 
T.o. LA Fun LB FUEL LA FUEL LB FllE L 1. P FUFL LB FUEL 

•B 1.14 c. 04 o. 5q ll 31. l'• 7.13 1.1l o.42 0.21 l.30 I 1bb0. lb 4C. 27 • l. 52 
A I O.RB n.o 0.55 1111.86 q.zq '1.84 5.'14 o.o ). 75 21234.04 b2.qq b6.74 
qq o. 1B n.o n.5l 31 Jl.02 11 .20 11. 7l S.'11 o. 0 4. OS 23772.00 0~.00 ~q.04 

5 41. ,3 ll.'l'I I. 30 l02C. 04 o. 7q 2.18 41 .'II 12 .11 I. 22 2b57.61 o.rn 1.92 
BB n.~1 o.n4 0.52 11 3 I. R4 I O.'I I 11 ... b. 30 O. 2H 3.'18 23170.bl B2. q] 8b.AI 

POWER Cll co THC NO NO NO 
OFRC~NT l 2 

PAI ED LA/lt<flfH-H~ LBf IK#TH-HR L f\ / 1K1 fH-tlR L Bf I K# 11'-HR L8/IKtTH-HR LB/lKllTH-HR 
T .n. 

•8 O.bb'i 187B.ZJb 0.0}4 4. lf-4 o.v.1 4.505 
81 o. 517 18't'l.'t5b o.o 5 .•8 7 o. 1'7 

5. "" 
8'1 o. 412 IAQA.722 o. n b. 78q n. 121 1. 112 

s 5z.1qz 3'27..0•2 I~. 3q4 0. ~l'4 I. 52• 2 .403 
eq D.~OH 1iH1.Hqq n.ov b .. bbq 0.121 6.QQO 

IV-156 



CAL 10 NU>IBER 1 2'10 ENGINE TYPE ANO >IOOEL: JT8D-I SERIAL NU>IBER1 P6491Z5B 

TEST ORGANILAT ION: S II R I TVA 

>tOOE FRACTIONAL POWER E>tlSSION FUEL USAGE Tl>tE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE llT FACTOR >tODE >tASS llASS IK LB FUEL I TH-HA I Tl+-HR 

LB/HA LB/HR >llN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 44. 812 892.665 1.000 1'1.00 14.20'1 282.6B 50.267 266.00 0.05142 
TAKEOFF 1.000 14000.0 T.696 B81Z.ZOT 1.000 O. TO 0.090 101.04 0.811 161.Jl o. 00055 
CL IMBOUT o. 850 11900. 0 T.501 TZ61.25B 1.000 z.zo 0.2T5 266.12 I .OJ] 416.H 0.00061 
APPROACH 0.400 5600.0 IB.4'15 1516. 526 1.000 4.00 l. 2JJ Zl5. TT 5.210 lTl. JJ o.oono 
TAXI-IDLE 0.060 B40.0 44. 8T2 892.665 1.000 T.oo 5.215 104.14 50.26T 9B.OO 0.05142 

TOTAL FOR CYCLE: 21.042 991.95 IJlT.00 
LBS POLLUJANTllK LB FUEL/CYCLE: 21.21J 
LBS POLLUTANT/IX LB TH-HR/CYCLE: 15. 719 
LAS POLLUTANT/ I OOOK LB TH AT T.O.: 0.641 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER ' TH RArE RAFE WT FACTOR MODE HASS HASS IK LB FUEl I Tl+-HR I Tl+-HR 

LB/HR LB/HR >llN. LBS. LBS. 

fAXl-IOLE 0.060 840.0 IJ. 141 B92.665 1.000 19.00 4.225 2B2.68 14.946 266.00 0.01588 
TAKEOFF 1.000 14000.0 o.T68 B812.20T 1.000 o.To 0.009 101.04 o.oBT 163.ll 0.00005 
Cl IMBOUT 0.850 11900.0 0.632 T261.258 1.000 2.20 0.021 266.32 0.087 436.Jl 0.00005 
APPROACH 0.400 5600.0 0.858 '536.526 1.000 4.00 o.05T 235.TT 0.242 113.JJ o.ooou 
TAXI-IDLE 0.060 840.0 IJ.141 892.665 1.000 1.00 1. 556 104.14 14.'146 '18.00 0.01588 

TOTAL FOR CYCLE: 5. 871 991.95 lJlT.00 
LBS POLL UT ANT II K LB FUEL/CYCLE• 5.918 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 4.l'll 
LBS POLLUTANT llOOOK LB TH AT T.o.: 0.640 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE Tl>IE IN NOX FUEL LB NOXI ENERGY LB NOX/ 
POWER ' TH RAH RAH WT FACTOR MODE HASS HASS IK LB FUEL ' TH-HR I TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-I OLE D.060 840.0 1. T80 892.665 1.000 1'1.00 0.564 ZB2.6B 1.'194 266.00 0.00212 
TAKEOFF 1.000 14000.0 122. 59T B812.20T 1.000 O.TO 1.00 103.04 IJ.881 163.33 o. OOBT6 
CL 1MBOUT 0.850 11900.0 78.2H T26l.25B 1.000 2.20 2. 868 266.32 I0.76B 436.33 0.0065T 
APPROACH 0.400 5600.0 IJ. 520 '536.526 1.000 4.00 0.'101 Zl5. TT l.823 lTl.ll o. 0024\ 
TAXI-IDLE 0.060 840.0 1. T80 892.665 1.000 T.oo 0.208 104.14 1.994 98.00 0.00212 

TOTAL FOR CYCLE• 5.971 991.95 IJJT.OO 
LBS POLLUTANT llK LB FUEL/CYCLE: 6.019 
LBS POLLUTANT/IX LB TH-HR/CYCLE: 4.466 
LBS POLLUTANT/ IOOOK LB TH lT T .o.: 102.164 

IV-15 7 



DATE: 1115171 

TeST ORGANIZATION: WR I TWA 

ENGINE SOPPllER: T W A 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••t•tt•ttttttt•ttttttttttt 
CAL ID NUMBER: 300 ENGIN~ TYPE ANO MODEL: JTBD-1 SERIAL NUMBER: 

RATED l~RUSI: 14000. 

ENGINE TOTAL TIME: 8514. HRS 

TIME SINCE HOT SECTION OVERHAUL: 2789. HRS 

TIME SINCF.: 

NI COMPRESSOR OVERHAUL: 8514. HRS 
NZ COMPRESSOR OVERHAUL: 8514. HRS 
CUMBUSTOR CAN REPLACEMENT: 1789. HP.S 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: 2789. HRS 
NI TURBINE OVFRHAUL: 857•. HRS 
NZ TURBINE OVERHAUL: 8574. HRS 

FUEL: JP-4 IF FUEL H/C RAT 10: 2.020 

OPERATIONAL llATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES F: START 12.00 FINISH 12.00 

ATMOSPHERIC PRESSURE: SIAAT 28.81 FINIS~ lB.81 

INLET AIR HllHIOITY, LBS HZO/LR AIR: 0.0141 

RFLATIVE HUMl~ITY: B2.00 PERCENT 

SAMPLE LINE: TFMPF.RATURF, DEGREFS C: 150.00, FLOW RATE, Liff.RS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIMF, sec: 1.00 

NU~RER OF TESTS: 

COMMENTS: 

F/A ANO AIRFLOW CALCULATED FRO~ EXHAUST COMPOSITION FDR FOURTH AUN. N02 
OETFRMINEO RY SUBTRACTION. 

tl AP SEO THT POWER ENGINE MEASURED GAS GE'I CALC COMPRESSOR ENGINE TURBINE 
Tl ME •noe THRUST, LAS PERCENT SP EEO FUEL A IR FLOW F/A 01 SCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC IFMP RATIO TElllP 
SHP T .O. NI NZ LB/HR DECREES F EPA DEGREES F 

o.o l / 0 %00.00 68 JZT0.00 11140 .oo 5•30.00 115. 30 O. 01 HOO -o.oo 1.65 -o.oo 
4 .oo 21 l l IJJ0.~0 BO 76BO.OO 11410.00 66ZO.OO 111.10 0.014400 -o.oo 1.eo -o.oo 
1.10 3/ 2 11040.00 93 BOA0.00 11150.00 1160. 00 140.10 0.015400 -o.oo 1.94 -o.oo 

12.10 4/ 3 6B0.00 4 2•20.no 6620.00 950. 00 26.40 0.010000 -o.oo -o.oo -o.oo 
14.50 5/ 4 11040.00 93 8100.00 11780.00 7810.00 140.10 0.01~500 -o.oo 1.90 -o.oo 

POWt:R F. XH4US I FXH4UST co co THC Nr. NO NO ALOFHYOES SMOKE PART ICULAIES 
PERCENT G4S r.•s I WF TI 2 I WFTI ( wETI 2 x 

R4TEO TE~P pqeSSUKF PP'1V ( WF.11 PPMV PP~V 1we11 1wn1 
T .o. OEGRtES F PS I• PERCENT v PPlllV PPMV 

•B B•2. 00 Q. lO 37..00 2. b) 4.00 50.f'IO t..00 ~b.00 -o.oo -o.oo -o.oo 
en 915.00 11.20 15.00 2.12 4.00 bl. no 4.00 01. 00 -o.oo -o.oo -o.oo 
ql qqo.oo 11. JO 6.00 2.qa 5.00 Al .00 1.00 84.00 -o.oo -o.oo -o.oo 

4 687 .oo 0.40 414.00 1.q~ 152.00 1. no e.oo 11.00 -o.oo -o.oo -o.oo 
q3 9QO. 00 l.'-30 ll.00 3.1 Q 10.00 eo.oo 1.00 AJ.00 -o.oo -o.oo -o.oo 

POWER lril.ASS F.~I MASS EMI ri-ASS FMI MASS F.MI "'ASS fMI MASS FMI •ASS EMI MASS EMI M4SS F.MI MASS FMI MASS EMI M4SS EMI 
PERCENT en HC NO? coz NO NOX co H( N02 C02 NO NOX 

R4TED LR/I K L B/IK LA/IK LRll K L A/l K LB/ IK l R/H~ LB/HR LR/t-tR LB/H~ LB/HR LP/HR 
r.n~ L" FUEL LA FUEL LA FUF.L LR fUFL LA FU EL LA FUEL 

68 7. 42 0.1 7 Ll. 75 112a.Q6 6.22 6.qb 1 ].40 o.q6 '-· 13 17303.13 14. JQ 18.~7 

RO 1.10 0.11 O. 4A 3131.0b 7. 58 8. 06 1. 21 1.11 3. 19 2012J.5Q 50.19 5). 31 
91 0.40 0.10 O.H 31 J?. 08 R. QO Q.23 ) .11 1.49 2.56 24304.96 h?. Ob 11. 62 

4 """· q1 A.bl 1. 1n JO I>- 19 0.49 1.19 44 .67 8.19 I. 24 2884.00 0.46 1.10 
Q3 1.H 0.3b n. 17 3110.10 A.21 a.qz 10.n 2. 7q 5.61 Z444b. oq 64.oq 6Q.10 

POWf.:R cu co Hif. NU NO NU 
PE•CENT 2 ? • 

•ATEO LR/lKdTH-HR LP./lKllTH-H~ L~/IKNTH-HP. LH/ lKMTH-HR LB/ lK llH-Hq LR/ !KOTH-HR 
T.O. 

68 1.1% I ff02. 410 0.100 3.5R2 0.4]0 4.012 
RO O.b4Z tezq.443 O.QQA 4.4'.'0 o. 28 l 4. 1l l 
93 0.239 \863.877 0.114 5.?96 o. 1qt:i "·"qz 

4 65. 61 l 4241.168 IZ.050 O.f>82 l.81Q Z.501 
n O.AZl 1874.TCO 0.214 4.Ql5 0.430 5.145 

IV-158 



CAL ID NUMBER: 300 ENGINE TYPE AND "DDELJ JT81>-I SERIAL NUN BER I 6•9L31B 

TEST ORGANIZATION: S W R I TWA 

NODE FRACTIONAL POWER ENI SS ION FUEL USAGE TINE IN CD FUEL LB CD I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR "ooE NASS NASS IA LB FUEL I TK-HR I TK-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-IDLE 0.060 8•0.0 O.'JJ• 10•9.U• 1.000 19.00 15.•96 ll2. 32 •6.629 266.00 0.05825 
TAKEOFF 1.000 1'000.0 10. 863 8•6•.215 1.000 0.10 0.121 98.15 1.28) 163.)) 0.00018 
CLIHBOUT 0.850 11900.0 12.603 6n5. H6 1.000 2.20 o.•62 255.16 I .B01 •36.)) 0.00106 
APPROACH o.•OO 5600.0 21.331 llBB.150 1.000 •• oo 1.•22 225. 88 6.291 313.ll 0.00181 
TAXI-IDLE 0.060 e•o. o •B.9H 10•9.•2' 1.000 1.00 5.109 122.0 •6.629 98.00 0.05825 

TOTAL FOR CYCLE• 23.216 1035.1• un.oo 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 22.ua 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 11. 36• 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.905 

NODE FRACTIONAL POWER ENI SS ION FUEL USAGE TINE IN HC FUEL LB HC I ENERGY LB HC I 
POWER • TH RATE RATE WT FACTOR MOOE MASS NASS IA LB FUEL I TH-HR • TK-HR 

LS/HR LB/HR MIN. LBS. LBS. 

TAI I-I OLE 0.060 e•o.o e.on 10•9.•2' 1.000 19.00 2. 551 332.32 1.69) 266.00 0.00961 
TAKEOFF 1.000 1'000.0 1.•90 8•64.215 1.000 0.10 0.011 98.15 0.116 163.33 0.00011 
CLIHBDUT o. B50 11900.0 1. 228 6915.336 1.000 2.20 o.o•5 255.16 0.116 06.33 0.00010 
APPROACH o.•OO 5600.0 1.276 ))88.150 1.000 •.oo 0.085 225.88 0.111 )1).)) 0.00023 
TAXI-I OLE 0.060 a•o.o a.on 10•9.•2' 1.000 1.00 0.9•2 122.0 7.69) 9B.OO 0.00961 

TOTAL FOR CYCLE: 3.6•6 1035.1' 1331.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: 3.522 
LBS POLLUTANT/IK L8 TH-HR/CYCLE: 2.121 
LBS POLLUTANT/ 10001 LB TH AT T.O.: 1.2•1 

HOOE FRACTIONAL POWER EH I SS ION FUEL USAGE TINE IN NOi FUEL LB NOX/ ENERGY LB NOi/ 
POWER I TH RATE RATE WT FACTOR HOOE NASS NASS IK LB FUEL • TK-HR I TH-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-I OLE o.060 e•o.o 1.H• 10•9.•2' 1.000 19.00 o. 552 ))2. 32 1.662 266.00 0.00208 
TAKEOFF 1.000 1'000.0 85.298 e•6•.215 1.000 0.10 0.995 98.15 10.018 161. ll 0.00609 
CLINBOUT 0.850 11900.0 58.012 6915.336 1.000 2.20 2.129 255. 76 8.125 •16.)) o.oo•ee 
APPROACH 0.400 5600.0 15.198 )388.150 1.000 •• oo 1.013 225.88 •• '85 lll.)) 0.00211 
TAX I-IDLE 0.060 B•O.O 1.1 .. 10•9.•2' 1.000 1.00 0.20• 122.0 1.662 98.00 0.00208 

TOTAL FOR CYCLE: •• 89• 1015." llH.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: •• 121 
LBS POLLUTANT/IK LB TK-HR/CYCLE: 3.660 
LBS POLLUTANT/ IOOOK LB TH AT T .o.: 11. 082 
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DATE: 81 5111 

TEST OACANILATION: WR I TWA 

fNCINE SUPPLIER: T w 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBFR: 316 FNGINE TYPE ANO MODEL: JTAD-l SER UL NUMBER: 

RATED THRUST: 14000. 

ENGINE TOTAL TIME: 15H5. HRS 

TIME SINCE HOT SECTION OVERHAUL: 2685. HRS 

TIME SINCf: 

Nl CO•PRESSOR OVERHAUL: II q45. HRS 
N2 CO•PRESSOR OVERHAUL: II q45. HRS 
CO•BUSTOR CAN REPLACE•ENT: 2685. HRS 
FIRST STACE NOZZLE GUIDE VANE OVERHAUL: I l q45. HRS 
NI TURBl~E OVERHAUL: 11q45. HRS 
NZ TURBINF OVERHAUL: II q45. HRS 

FUEL: JP-4 TF FUEL H/C RAT Jn: 2.020 

OPERATIONAL DATA ****************************************'************ 

INLET AIR TEMHRATU•E, DECREES F: START 11.00 FINISH 10.00 

ATMOSPHEPIC PRfSSURE: STAAi zq.1D FINISH zq.11 

INLET AIR HUMIDITY, LBS H20/LB AIR: O.OlZT 

RELATIVE HUMIDITY: 72. 00 PERr.HIT 

SAMPLE LINE: TEMPERATURE, DECREFS C: 150.00, FLOW RATE, LITERS/HIN: •2.sn 

SAHPLE LINF T•ANSPCRI TIME, sec: 1.00 

NUMBER OF TESTS: 

COHMfNIS: 

N02 nETEPMINfn BY SURTR,CTION. THIS TEST IS THE FIRS~ OF THREF HUN ON THIS 
FNGlNE. THE FUEL USfD CONTAINED NO Cl-2. 

ELAPSED TEST POWfR FNCINF HEASURFO GAS GFN 
TIME •noe THRUST ,LBS PERCFNT SP EEO FUEL AIR FLOW 

OR RATfO •PH FLOW LB/SEC 
SHP T .o. NI NZ LB/HR 

o.o I/ 0 q560.00 68 noo.no 11000.00 5610.00 115. 60 
1.00 21 I 11500.00 82 7150.00 11340.00 6810.00 130.00 

I J. 20 JI 2 11100.00 q] 8140.00 116]0.00 7q40.oo 141.10 
19.10 '•I J 1050.00 1 2•10.00 1l50. 00 1060.00 l7. l0 
24.45 11 1520.00 10 H•0.00 9n10.oo 1400.00 42.40 
71.45 H/ zsno.oo 11 41<10.00 9q10.oo 2010.00 54.qQ 
zo.40 q/ R 5020.no l~ 5e,.o. oo "1 11<);).00 1020.00 80.40 
32. JO I 0/ q 1120.00 so "'600.00 10530.00 4oqo.oo q1.80 

CALC 
f/A 

o. 01)500 
0.014500 
0.015600 
o. 001qoo 
o.ooqzoo 
n.01a700 
0.010400 
0.011400 

COHPRF SSOR f.NGINE TURRI NF 
DISCHARGE PRESSURE INLET 

TEMP RATIO IEHP 
DEGREES F EPR DfGRHS 

-o.oo 1.65 -0.00 
-a.on 1.80 -o.oo 
-o.oo 1.95 -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.~o 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER EXHAUST EXHAUST CIJ co TH( ND NO NO ALOEHYOES S•OKE PARTICULATES 
PERCfNT GAS GAS I WfTI 2 IWFI I IWFTI 2 x 

PATED TE,..P PRf.SSUR( PPMV (hf f I PPfl!V PPHV IWETI C Wfll 
T .O. Of CREES F PSIA PHCENT v PPHV PPMV 

68 Rl>S.00 q.4n 2 •• co 2 .15 o.n 51.00 5.00 58 .oo -o.~o -a.on 
82 q25.oo 11. 50 ?O. ()('! z.q5 o.o 6q.oo 5. 00 1~. 00 -o.oo -o.oo 
q1 qAe.on I J. 50 16.00 3. lti o.o fl7 .00 ti.no QJ. 00 -o.oo -o.oo 

1 MQ.00 0.10 JAR. •lO I. f.4 84.00 1. r.o 9.00 IS .00 -o.oo -o.oo 
l 0 b~4 ·"" 1.111 ~00. nr> l. ~q 57.00 11.nn 1. 011 Lq.oo -o.oo -o.oo 
11 71.?. r:::n 1 0 •1') I '•7. •IQ I • i)t~ }'/.'lO I 4 .or, H. nr, n.oo -ll.'ln -n.no 
Jr; i'-,')4. ')'' 4. !(") 'ii,, 1)1') l. I; "1. ~r, n.•OO l. no ~'1.t)I) -0.'10 -o.oo 
r,O 7""H. ''Hl 6.70 Fl •. )0 l. 3 '.\ 1.00 "i'· •CO ".or. ·~. 00 -n.oo -f'LOO 

r11weR 
PF RC ENT 

RATEO 
r.o. 

"'6SS [""I ~11\)S F"'I ,..,A~') (,..I 
en 11c 'l.17 

"lA~S F"tl '1AC.~ F'11 •"A\S £'11 
C02 N1 ~a~ 

"AS 5 f;"'1 I 
rn 

·~I\~ S Fr- I 
ec 

MJ\S~ l,.. I 
.-.,riz 

~AS~. c '11 
C.Jl 

LQ/HR 

o\4.\SS F' ,..I 
N.l 

Lell-M 

68 
82 
•1 

1 
10 
11 
35 
5n 

POWER 
PERCENT 

RATED 
1.0. 

68 
82 
OJ 

T 
10 
11 
15 
50 

L~/lK l~/IK L~/lK 

L~ Fllfl l~ FUEL LA FUFL 

7.10 
I. t~ 
1.01 

45. Bfl 
31. 07 
15. '2 
5. ll 
3.H 

C•J 

LB I lK II Tli-HR: 

I. 231 
o.~oo 

0.612 
4;.2q5 
28.621 
17. JI• 
). 14' 
1.q 14 

o.o 
o.o 
o.o 
o; .69 
J.06 
1.1q 
0.12 
0.05 

o.5q 
0.55 
0.62 
I. 55 
1.1• 
1.2• 
o.1s 
0.56 

co 
l 

LR/IK•TH-HR 

1836.112 
1854.11>6 
1~•8.118 
J074.5q] 
2Rl3.ll4 
z4q1.t4l 
1810.466 
l 7qb. 76q 

LR/IK Lf'/IK Lfl/lK 
L Ii FUEL l H FUEL Li FUEL 

Hlq.q4 
JI JI .12 
H 31. 66 
J045.5q 
JC!5.q5 
1105.qo 
JI 2• .15 
3127.87 

THC 

b.ll 
7.66 
q.QI 
1.36 
2 .04 
z. 11 
4 .14 
4. 11 

h.QO 
8. 21 
9. •1 
l. q I 
l.ZJ 
J.42 
4.2Q 

S.33 

L "\/I-'~ 

11. 18 
q.zo 
8 .01 

48. 61 
4]. 50 
JO. 80 
15. 7q 
IJ.61 

NO 

l tUlKtfH-HR: LR/LKITH-HP 

o.o 
o.o 
o.o 
s. 740 
2.841 
0.9'>8 
o. I QJ 
0.020 

J.101 
4.534 
5.46] 
1.Hl 
I. ~80 
I. 74q 
7.4Ql 
2. 741 

L B/Hlo( I t-l/HR 

o.c 3. 34 I 1558. % JS.16 
o.o J. 78 ll 122.ql 52. 14 
o.o 4.q1. 24865.JS 11. 57 
6.01 I. 65 1228.JZ 1.44 
4.12 1.67 4106.lJ z. 86 
.2.40 2.50 6242. 86 4.J7 
o.q1 0.46 q414.92 12.so 
0.20 2. 10 121qz.qq 1q.5z 

ND NO 
2 • 

l8/ 1Klt '"'-HR. LR/ lK ITH-HR 

o. 34q 4.050 
O. ln 4. 862 
0.371 S.~•O 
1. 568 z. q4() 
1.ncn z.q11 
o.qqq 2.148 
a.on 2.581 
o. 3?1 J.%J 

-o. 00 
-c.oo 
-o.oo 
-n. oo 
-n. oo 
-a.on 
- n. co 
-o. no 

~ASS ~'-'I 

Ni11 
lfj/HR 

18.71 
55.QZ 
1b .. "iO 
J.M 
4.51 
b .. A1 

l 7 .. Cl7 
21.81 
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CAL ID NUHBER: 316 ENGINE TYPE AND llDDEL 1 JTBD-1 SERIAL NUMBER: P6491B5B 

TEST ORGAIHUTIOIO S W R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR llDOE HASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.060 B4o.o 51.645 746.851 1.000 19.00 16. 354 236. 50 69.151 266.00 0.06148 
TAKEOFF 1.000 1400D.O 5.374 8484.348 I.DOD 0.10 0.063 9B. 98 0.633 163.33 0.00038 
CLlllBDUT 0.850 11900.0 9. 512 7148.559 1.000 2. 20 0.350 262.11 1.333 4)6.33 0.00080 
APPROACH 0.400 5600.0 ll .154 )492.050 1.000 4.00 1.10 n2.80 4.91Z JH.33 0.00106 
TAXI-IDLE 0.060 840.0 51.645 746.851 1.000 1.00 6.025 87 .13 69.151 9B.OO 0.06148 

TOTAL FOR CYCLE: 23.935 917.54 1337.00 
L8 S POLLUTANT llK LB FUEL/CYCLE: 26. 087 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 17.902 
LBS POLLUTANT llOOOK LB TH AT T .o.: 0.448 

MOOE FRAC Tl ONAL POWER EIH SS ION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXl-IOLE 0.060 840.0 5.938 746. 851 1.000 19.00 1.880 236. 50 7.950 266.00 0.00101 
TAKEOFF 1.000 14000.0 o.o B484.348 1.000 0. 70 o.o 98.98 o.o 163. 33 o.o 
CLIMBDUT o.850 11900.0 o.o 7148.559 1.000 2.20 o.o 262.11 o.o 4)6. 33 o.o 
APPROACH 0.400 5600.0 0.8)5 3492.050 1.000 4.00 0.051> 212.80 0.239 373.JJ 0.00015 
TAXI-IDLE 0.060 840.0 5.938 746.851 1.000 1.00 0.69) 87. l3 7.950 '98.00 0.00101 

TOTAL FOR CYCLE: 2.629 917. 54 1337. 00 
LBS POLLUTANT II K LB FUEL/CYCLE: 2.865 
LBS POLLUTANT llK LB TH-HR/CYCLE: 1.966 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 o.o 

MOOE FRACTIONAL POWER ElllSS ION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH UTE UTE WT FACTOR MOOE HASS MASS IK LS FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 1.910 746.851 1.000 19.00 0.605 236.50 2. 558 266.00 0.00221 
TAKEOFF 1.000 14000.0 94.082 8484.J4B 1.000 0.10 1.098 98.98 11.089 16). 33 0.00672 
Cll MBOUT o.oo 11900.0 61. 555 1148. 559 1.000 2.20 2.257 262.11 8.611 436.)) 0.00517 
APPROACH 0.400 5600.0 16.9BO )492.050 1.000 4.0o 1.132 232. BO 4.863 373.n 0.00101 
TAXI-IDLE 0.060 840.0 1.910 746. 851 1.000 1.00 0.223 87.13 2.558 98.00 o.0022T 

TOTAL FOR CYCLE: 5. 314 917.54 1317. 00 
LBS POLLUTANT llK LB FUEL/CYCLE• 5. 792 
LBS POLLUTANT/IK LB TH-HR/CYCLE: J.975 
LBS POLLUTANJI IOOOK LB TH AT r.o.: 18.401 
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DATE: 81 5171 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIER: W A 

ENCl~E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMREM: 317 ENGINE TYPE ANO MOOEL: JTA0-1 SERIAL NUMBER: P6~'H858. 

RA TEO rnRUS T: 14000. 

ENGINE TOTAL TIME: 15745. HRS 

TIME SINCE HOT SEr.TION OVERHAUL• 2685. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 11q45. HRS 
N2 COMPRESSOR OVFRHAUL: II q45. HRS 
CO~BUSTOR CAN REPLACEMENT: 2685. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 11q45. HRS 
NI TURAINE OVERHAUL: II q45. HRS 
N2 TURRINF. OVERHAUL: 11q45. HRS 

FUEL: JP-~ TF FU fl HIC RAT ID: 2.020 

OPERATIONAL DATA ***************************************************** 

INLET AIR TEMPERATURE, DEGREES F: START FINISH 

ATMOSPHERIC PRESSURF: START FINISH 

INLFT AIR HUMIDITY, LAS H20/L8 AIR: 0.0121 

RELATIVF HUMIDITY: 

SA~PLE LINF.: TFMPERATURF, DfGREFS C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SOPLE LINE TRANSPORT TI ME, SEC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

N02 OETERMINEO AV SUATRACTION. THIS TF.ST IS T"E SECOND OF THREE RUN ON THIS 
ENGINE. THE FUF.L USED CONTAINFO THE NORMAL CONCENTRATION OF Cl-2 10.1i RY 
VOLUME I. 

EL APSE 0 THI POWFR ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGINE I URBINE 
TIME MOOE THRUSf,L8S PERCF. NT SP EEO FUEL AIR HOW FIA 01 SCH AR GE PRESSURE INLET 

OR RATFn RPM FLOll LB/SEC TEHP RATIO TEMP 
SHP T.O. ~I N2 LB/HR DEGREES F EPR O~GREES F 

o.o II 0 ~540.00 68 1250.0C 10940.00 5590. co 115. 20 0.01 HOO -a.co -o.oo -o.oo 
6. 30 21 I 11460.00 81 1140.00 llJ20.00 6780.00 129.70 0.014500 -o.no -a.co -o.oo 
•.15 31 2 I 1060. 00 93 8110.00 11580.00 1P40.00 140.20 0.01~500 -a.co -o.oo -a.co 

12.00 41 l 1080.00 1 3020.00 1350.00 1010.00 36.60 0.008100 -o.oo -o.oo -o.oo 

POWER EXHAUSI FXHAUST co co THC NG NO NO ALOEHYOES SMOKE PART ICIJLATES 
PERCENT GAS r.As I WET I 2 I WET I IWETJ 2 x 

RATED IEMP PRESSURE PPflllV I WE I I PPMV PPHV I WEii I W[ II 
I .n. OF.GREES F PS I A PERCENT v PP"V PPHY 

•a Bo\2. 00 9. 30 43.00 2.11 o.o 50.00 1.00 53.00 -o.oo -o.oo -o.oo 
RI 919.00 11. 50 31.00 7. 01 a.a 67 .no 3.00 70,.00 -o.oo -o.oo -o.oo 
q} ~11. 00 13.40 21.00 1.10 o.o 83.00 5.0~ 88.00 -o.oo -o.oo -o.oo 

1 649.00 0.10 301. 00 1. 68 110.00 9.00 5.0D 14.00 -o.oo -0.DD -o.oo 

PO•ER MASS E~ I ••SS E•I ••SS fH I HASS EH I 'ASS EHi HASS EHi •ASS EMI :<ASS EMI MASS [HI •ASS EHi MASS FHI "4SS F•I 
PERCENT co t<C N02 CO? NO NOX en HC N02 cn2 NO NOX 

RA TEO LB/IX LR/ IK L Bl IX LR/ lf(. LB/ IX LBllK L~/Mt LBl•R LB/~R LB/HR L0/~11 LB/HR 
T .a. LR FUEL LR FUEL Le FUEL LU FUH L 8 FUfL LB FUFL 

68 3. I 6 o.o O.lb llH.18 h.03 b. 40 l 7 .b6 o.o 2 .02 17487.07 ll.13 J5.15 
81 2. 53 o.o 0.34 1129.26 1. 5J 1.87 11.11 o.o 2. 29 21216.40 51.01 51. 35 
q1 I. 48 o.o o.51 3130.92 8.16 'I. 2q 11. 50 o. a 4 .14 24546.40 hq.10 12. 94 

1 45. 74 7 .26 0.95 1041. 46 1.10 l.65 48.94 1. 11 1.01 3154.36 I. 82 2. 84 

POWFP en en THC ~a NO NO 
PERCENT l 2 x 

RATED lq/ 1Kli1TH-HR lR/lKllTH-Hl'l l 8/ l K• TH-HR LR/lK~TH-HR. LB/lKtlH-HH l 8/ Ii<; tHt-HR 
T .O. 

68 I. 851 1911.026 o.o 3. 5lh 0.212 ] • 74.IJ 
Bl I . 1.98 1851.144 a.a 4. 4~"' 0.100 4.656 
01 o.888 1810.510 o. D 5.261 0.317 5.51H 

C.5. )l q )OIJ.203 7. I 07 1.68• 0.'H~ 2 .62 ~ 
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CAL ID NUMBER: 317 ENGINE TYPE AND llODEL: JTBD-1 SERIAL NUMBER: P6491B5B 

TEST ORGAN I LAT ION: S II R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HR t Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 52.051 Bll.B67 1.000 19.00 16.4B3 25B.99 63.642 266.00 0.06197 
TAKEOFF I.ODO 14000.0 B.724 B500.332 1.000 0.10 0.102 99.17 1.026 163. ll D.00062 
CLIM BOUT D.B50 11900.0 16. 712 1100.111 1.000 2.20 0.61l 260.34 2.354 436.)) 0.00140 
APPROACH 0.400 5600.0 16 .477 3417.406 1.000 4.00 1. 09B 227.83 4.B22 J71.ll 0.00294 
TAXI-IDLE 0.060 B40. 0 52.051 Bll.B67 1.000 1.00 6.07) 95.42 61.642 9B.OO 0.06197 

TOTAL FOR CYCLE: 24. 36B 941.74 1337.00 
LBS POLL UTANTI I K LB FUEL/CYCLE I 25. 876 
LBS POLLUTANTllK LB TH-HR/CYCLE I 18.226 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 0.121 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL t T>+-HR t Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE D.060 B40.0 7.905 Bil. B67 1.000 19.00 2. 501 25B.99 9.665 266.00 0.00941 
TAKEOFF 1.000 14000.0 0.110 B500. JJ2 1.000 0.10 0.002 99.17 0.020 161.)) 0.00001 
CLIMBOUT O.B50 11900.0 0.142 1100.111 1.000 2.20 0.005 260.34 0.020 436. l] 0.00001 
APPROACH 0.400 5600.0 0.243 3417.406 1.000 4.00 0.016 22 7.83 0.011 313.)) 0.00004 
TAXI-IDLE 0.060 840.0 7.905 817.867 1.000 7.0D o.u2 95.42 9.665 98.00 0.00941 

TOTAL FOR CYCLE: 3.449 941. 74 1317.00 
LBS POLL UTAN Tl IK LB FUEL /CYCLE: 3.662 
LBS POLLUTANTllK LB Tt+-HRICYCLE: 2.579 
LBS POLLUTANTllOOOK LB TH AT T .O.: 0.1'2 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NDX FUEL LB NOXI ENERGY LB NOXI 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HR • Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

JAX I-IDLE 0.060 B40.0 2.001 Bl7.B67 1.000 19.00 0.635 25B.99 2.454 266.00 0.00239 
TAKEOFF 1.000 14000.0 90.146 B500. JJ2 1.000 0.10 1.052 99.17 10.605 163. 33 0.00644 
r.L IMBOUT 0.850 11900.0 60.243 1100. 111 1.000 2.20 2.209 260.14 B.4B5 436.33 0.00506 
APPROACH 0.400 5600.0 15.679 3417.406 1.000 4.oo 1.045 227.Bl 4.58B 373.33 0.00280 
TUI-IDLE 0.060 B40.0 2.001 Bl7. B67 1.000 1.00 0.234 95.42 2.454 98.00 0.00219 

TOTAL FOR CYCLE: 5.175 941. 74 1337.00 
LBS POLLUTANT llK LB FUEL/CYCLE: 5.496 
LBS POLLUTANTllK LB T>+-HRICYCLE: 3.B71 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 75.121 
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DATE: 81 5171 

TEST ORGAN I LAT ION: W R I TWA 

ENG I NE SUPPL! FR: W A 

F.NGINE OATA •••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt• 

CAL ID NUMAER: 118 ENGINE rYPE AND MODEL: JTSD-1 SERIAL NUMBER: P64'1185B 

RATED THRUST: 14000. 

ENGINE TOTAL TIME: 15145. HRS 

TIME SINCE HOT SECTION OVERHAUL: Z685. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: I 1'145. HAS 
NZ CO'<PRESSOR OVERKAUL: 11"45. KRS 
CD'<BUSTOR CAN REPLACEMENT: Z6A5. KRS 
FIRST STACE NOLLLE CUIOF. VANF OVERHAUL: I 1'145. HRS 
NI TURBINE OVERHAUL: I 1'145. HAS 
NZ TURBINE OVERHAUL: 11'145. HRS 

FUEL: JP-4 TF FUEL HIC RATIO: z.ozo 

OPERATIONAL OATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, Of.CREES F: START 

ATMOSPHERIC PRESSURE: START 

INLET AIR HUMIDITY, LBS HZOILA AIR: O.Oll9 

RELATIVE HUMIDITY: 66.00 PERCFNT 

SAMPLE LINE: TE'<PERATURE, DEGREES C: 150.00, FLOW RATE, LITFRS/MIN: 4Z.50 

SAMPLE LINE TRANSPORT TIME, SEC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

M07. OETERMINFD BY SUBIRACTION. THIS TEST IS T"E LAST OF THREE RUN ON THIS 
ENGINE. THE FUEL USEn CONTAINED THE MINl'<UM CONCENTRATION OF Cl-Z IO.OIZ5~ 
RY VDLUMf. I. 

fLAPSEO TFS T POWER fNC INF MUSURFO CU GEN CALC COMPRESSOR ENGINE IUA81Nf 
TIMF '<DOE THRUSI o LBS PE AC ENI SPEED FUEL AIR FLOW FIA n I SCHAACE PRESSURE INLEI 

OR RAT FD RPM FLOW L BISEC rEMP RATIO llMP 
SHP T .O. Nl NZ LB/HR DECREES F EPA ner.REES F 

o.o l I 0 %80 .oo 6'1 noo. oo 11010.00 5660.00 116. 70 0.013500 -n.oo -o.oo -o.oo 
l.35 21 l 11480.00 81 7730.00 1110.00 6790.00 12'1. 70 0.014500 -o.oo -o.oo -o.oo 
6000 ll 2 12'180.00 qz R090.00 11570.00 1810.00 l•0.40 0.015600 -o.oo -o.oo -o.oo 
'I.OD ., l 1040.00 1 2990.00 noo.oo 1r60.oo 35. 70 o.noe200 -o.oo -o.oo -o.oo 

POWER EXHAUSI f. XHAUS T co co IHC NO NO NO ALOEHYOES SMOKF PARI I CUL ATES 
Pf.RC ENI GAS GAS I WEii 7 IWF.11 I WET I 2 • 

RA TEO TE'<P PRESSURE PP~\/ l WETI PPMV PP~V l WETI IWEll 
T .n. OEGRF.ES F PS I A PERCFNI v PPMV PPMV 

b'I ~58.00 q.eo 42.00 2.7b o.o !>It.OD J.00 51.00 -o.oo -o.oo -o.oo 
81 QI 9.00 11. 50 35.00 z.•6 o.o ,q.oo 5.00 74.00 -o.oo -o.oo -o.oo 
92 075. 00 13. 40 ll .00 l.17 o.o 86.00 •• oo 90.00 -o.oo -o.oo -o.oo 

1 65A. 00 o. 10 ]68.00 1. 1a 8~.00 1.00 9.00 16.00 -o.oo -o.oo -o.oo 

POWE• ••SS E• I MASS FMI M•SS F•I MASS EMI MASS f"i •ASS [Ml ~ASS EMI MHS C•I MASS EMI MASS FMI MASS EMI •ASS E•I 
PERCENI r.o Hr. .~~l C02 NO NOX en Ht N02 C02 NO NOK 
.. Tf.O LA/ lK L RI lK LBllK L8/I K l B/IK LPll K LHIH• LB/HA. LB/HR LR/HR LBIH• L8/HR 
1.n. L• FUEL LR FUEL L q FU[ L L H FUEL LB FUEL L 8 FUEL 

bO 1.rn o.o O.Jb 3178.48 b.40 6. 75 l 7 .15 o.o z.01 11101.1q lb.7.l lR.ZJ 
81 2. lb o.o 0.55 112•.5• 1.bl B.IR is..qq o.o l. T5 ZIZ•Q.5T 51. 7h 55.~• 
qz l.95 o. 0 0.41 llJ0.18 B. BB 9.29 15.33 o.o 3. Z5 Z4bH. 5Z 69. 81 n.1z 

1 "". zq 5.ll 1. bQ l04q. 10 I. 31 3. 00 '•b.q'i 5. 54 •• 7q l2JZ.Z5 I. 39 3.1 A 

POWfA co co IHC NO N~ NO 
PF RC ENT l 2 x 

i;i Af f.O LR/ lK•TH-HR LR/ lKI TH-t4R LB/lK#lH-HR L8/1K•TH-HR l P../ lK MTH-HR LB/ I KUH-HR 
1.n. 

b• I. 112 I BZ"l. 2 'i'> o.o 3. 741 0.208 3.q4q 
Al I. l9l 1051.ooe o.o •• 511 0.]21 4.1118 
92 I. lRI IRQ7.88J a.a 5.JBl o.z5a 5.bJJ 

7 45. l4b 3107.'118 5. HI 1. ne 1.120 1. 058 
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CAl ID NUMBER: 118 ENGINE fYPE AND MDDElr JfBD-1 SER !Al NUMBER 1 P649185B 

TEST ORGANIUTION• S li R I TliA 

MOOE FRACTIONAL POliER EMISSION FUEL USAGE rtME IN co FUEL lB CO I ENERGY lB CO I 
POllER I fH RATE RITE llf FltrOR MOOE MISS MISS IK lB FUEL t fH-HR t Tl+-HR 

lB/HR lB/HR MIN, lBS, lBS. 

TAll-IOlE 0.060 840.0 ]1,916 750.110 1.000 19.00 12. 001 231. 51 50.548 266,00 0.04514 
TAKEOFF 1.000 14000.0 13.041 B619.195 1.000 0.10 0.152 100.56 1.513 161.n o. 00091 
Cl IMBOUT 0.850 11900.0 15. 219 7198.500 1.000 2.20 o. 558 263.94 2.114 436.33 0.00128 
APPROACH 0.400 5600.0 11.525 14'10.320 1.000 4.00 lol6B 232,M S.OZ\ ]1),]] O.OOHl 
TAll-IDlE 0.060 840.0 H,916 750.110 1.000 1.00 4.424 81.51 50.548 98.00 0.04514 

TOTAL FOR CYCLE• 18.109 922. 24 UJ1.00 
l8S POLLUTANT/ IK LB FUEL/CYCLE I 19.85] 
LBS POllUTINT/ IK lB TH-HR/CYCLE• l3olt'l4 
LBS POllUTINT/IOOOK LB TH AT r .o.• 1.081 

MOOE FRACTIONAL POllER EMISSION FUH USAGE TIME IN HC FUEl lB HC I ENERGY lB Ht I 
POWER I TH RITE RITE WT FACTOR MOOE MISS MASS IK lB FUEL I Tl+-HR t T ... HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAll-IOlE 0,060 840.0 6.098 150.110 1.000 19.00 I 0931 231.53 e.uo 266.00 0.00726 
TAKEOFF 1.000 14000.0 O.IBI 8619.195 I.DOD 0.10 0.002 100.56 0.021 163. ll 0.00001 
CllMBOUT 0,850 11900.0 0.059 1198.500 1.000 2.20 0.002 263.94 o.ooe 416. 33 0.00000 
APPROACK 0.400 5600.0 0.431 ]4'10.120 1.000 4,00 0.029 232.69 0.125 ]1),]] o.ooooe 
TAX I-IDLE 0.060 840.0 6,098 no.11 o 1.000 1.00 0.111 81. 51 e.uo '18,00 0,00726 

TOTAL FOR CYCLE• z,676 9ZZ.Z4 UH.CO 
LBS POllUT ANTI I K lB FUEL /CYCLE I z,902 
lBS POllUTINT/IK lB T ... HR/CYClE: 2.001 
LBS POllUTANT/IOOOK LB TH AT T.O.: 0.151 

MOOf FRACTIONAL POWER EMISSION FU El USAGE TIME IN NOX FUEL lB NOi/ ENERGY lB NOX/ 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK lB FUEL t T ... HR t TH-HR 

lB/HR lB/HR MIN. LBS. lBS. 

TAXI-IDLE 0.060 840.0 2.051 750.110 1.000 1'1,00 0.650 211. 53 2.n4 266.00 0.00244 
TAKEOFF 1.000 14000.0 q],047 8619.195 1.000 0.10 1.086 100.56 10.795 161.33 0.00665 
CllMBOUT 0.850 11900.0 61.150 11'18.500 1.000 2. zo z. 242 261.94 8.4'15 436.ll 0.00514 
APPROACH 0.400 5600,0 11.10 )490. 320 1.000 4.00 1.14) 232.69 4.912 ]l),]) o. 00306 
TAXI-IDLE 0.060 840.0 2.051 150.110 1.000 1.00 0.239 87.51 2.134 98.00 0.00244 

TOTAL FOR CYCLE: 5,359 922.24 1311.00 
l8S POLLUTANT/ IK lB FUEL/CYClEI 5.811 
LBS POLLUTANT/ IK lB TH-HR/CYCl E• 4.009 
LBS POLLUTINT/IOOOK LB TH AT f,O,: 17,539 
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DATE: 7/21/11 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPL! ER: W A 

FNGINF DATA •••••••••••••••****************'********************************************.******************************* 

ENG I NE TYPE ANO MOOEL: JTRO-T SERIAL NUMRER: P~54S648. 

RATEO T~RUST: 14000. 

ENGINE TOUL TIME: o. HRS 

TIME SINCE HOT SECTION OVEq;HA.ULt o. HRS 

TI ME SINCF: 

NI CO•PPFSSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMENT: n. HRS 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURRINE OVERHAUL: o. HRS 

FUEL: JP-4 TF FUEL H/C RATIO: 1.020 

OPERATIONAL OATA ***************************************************** 

INLET <IR TEMPERATURE, DEGREES F: START 12.00 FINISH 10.00 

ATMOSPHERIC PRFSSURE: START FINISH 1B.Q1 

INLET AIR HUMIDITY, LBS HZO/LB AIR: 0.0121 

RELATIVE HUMIDITY: 5R. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIMF, sec: I.OD 

NUMBER OF TESTS: 

f.OMMFNTS: 

NOZ DETER•INEU BY SUBTRACTION. 

FLAP5FO TFS T POWfR ENG I NE MEASURFO G>S GEN CALC COMPRESSOR ENG I NE IURRINE 
TI ME MOOE THRUST ,LBS PERCENT SPffO FUFL AIR FLOW f-/A DISCHARGE PRESSURE INLET 

OR RA!EO RPM FLOW L~/SEC TEMP RAllO TFMP 
SHP T.o. NI NZ LB/HR DEGREES F EPR OfGRHS F 

o.o l / 0 9600. 00 b8 1210.00 IOQJ0.00 5550.00 IZ.50 0.013700 -o.oo 1.64 -o.oo 
4. 30 21 I 11360.00 RI 1610.00 l 1210.00 66ZC.OO 12~.oo 0.01'100 -o.oo 1.1q -o.oo 

11.00 3/ z noon. oo qz eooo.oo 11400.00 nzo.oo 116. 50 o.01s100 -o.oa 1.q4 -o.oo 
Z0.30 4/ 3 1040.00 4140.~0 72AO.OO 1020.00 3b. 50 o. 008000 -o.oo -o.oo -o.oo 

PUWER EXHAUST F XH11U5T co co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PFRCENT ras GAS IWETI 2 1weT1 1we11 2 x 

PATED TE•P PRtSSURE PP"4V I WET I PPMV PPMV (WET I IWETI 
T.n. OEGREFS F PSI• PERCENT v PPMV PPMV 

68 Q07. 00 q.20 21.00 z. 72 1.00 R3.00 6.CO eq.oo -o.oo -o.oo -o.oo 
81 q6o.oo II. 20 I 7 .oo ).q'l o.o 104.00 6.00 110.00 -o.oo -o.oo -0. 00 
02 ICZ0.00 I 3.20 I 1.00 3. l 1 n.o 121.00 z. 00 121.00 -n.oo -o.oo -o.oo 

7 606.00 o. 10 102.00 1.61 140.00 4.00 q.oo 11.00 -o.oo -o.oo -o.oo 

POWEP '<•SS E'<I 1111\\SS f"11 M.\SS EM I ~ASS S:"t1 "'\AS~ f'I I "'-ASS FMI f"IASS IE~ I lllllASS E~t •ASS E•I 'IASS E"i MASS E!'l41 lflllASS E "i 
PERCENT en HC NO? CIJZ NO ~ox co HC N02 cn2 N!l ~o• 
.. TED LR/ lK LB/ l K L R/lK LR/ l K l ~/11( LB/ IK LP.f HR. LB/HK LR/HP LB/HR LH/Hlil L9/HK 
1.n. L~ FUFL LR FUEL LR FUEL l IJ FIJFL LR FUEL LB FUFL 

68 I. 54 o. 04 J. 7l 1130. 7l q .q~ 10. 71 8.54 o. ?3 4.01 17315.41 55.43 SQ. 43 

"I 1.1~ o.o O.b1 3131. 42 11. 62 12.zq 7 .65 o.o 
4 ·"" 

zono.oz 1b.q7 Bl.lb 
qz 0. R3 o.o 1.21 _'HJl.,CH 12.10 12.q1 ~.41 o.o 1. bl 24178.H oe. 03 90.65 

1 36. 41 q. b 1 l. 7R l04Q. 52 o. 7q 2.57 37.IJ Q.8~ I. 82 3110.51 c. 81 2. bl 

POWER CQ co IHC NO NO NO 
PERCENT 7 2 x 

RATED lO/lKHTH-l·Hl LB/ l K1' TH-H"" l RI J 1(# fH-H~ LR/lK#ft-t-t·Hl LR/ IKiffH-t"R L~/lK¥fH-HR 

T .. O. 

OR o. seq IHOq.941 n. 024 5. 174 o. 41 T b.101 

"' 0. b 14 1824.826 o. 0 b.,771 o. JO I 7. I hl 
oz 0.403 1esq.eee o.o 1. 540 0. 115 1.665 

)''ii. 70h 2090.880 q. 4AO 0. 777 1. 71tA l. 525 
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CAL ID NUMBER: 276 ENGINE TYPE AND HODEL: JTSD-7 SERIAL NUMBER I P6545648 

TEST ORGANIZATION: S W R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CD I 
POWE A t TH RATE RATE WT FACTOR MODE MASS NASS IK LB FUEL t TH-HA t TH-HA 

LB/HA LB/HR NIN. Las. LBS. 

TUI-IDLE 0.060 S40.0 31.126 764.511 1.000 19.00 10. 041 242.11 41.495 266.00 0.03111 
TAKEOFF 1.000 14000.0 7.199 S402.617 1.000 0.10 O.OS4 98. Ol O.S57 163.33 0.00051 
CL IMBOUT O.S50 11900.0 S.193 1011. 039 1.000 2.20 0.100 259.49 l .15S 436.33 0.00069 
APPROACH 0.400 5600.0 16.576 3102.496 1.000 4.00 1.105 206.83 5.341 313.H 0.00296 
TAXI-IDLE 0.060 S40.0 ll.126 764.571 1.000 1.00 1.101 89.20 41.495 9S.OO 0.03111 

TOTAL FDR CYCLE: 15. 23S S95.67 1331.00 
LSS POLLUTANT/ I K lS FUEl/CYCLEI 11. 012 
lSS POLLUTANT/IK lB TH-HA/CYCLE I 11.397 
LSS POLLUT ANTI IOOOK LB TH AT T .a.: 0.600 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TINE IN HC FUEL LS HC I ENERGY LS HC I 
POWER t TH RATE RATE NT FACTOR NODE NASS NASS IK LB FUEL t TH-HR t Tt+-HR 

LB/HR LB/HA MIN. LBS. LSS. 

TAXI-IDLE 0.060 S40.0 11.451 764.571 1.000 19.00 3.626 242.11 14.917 266.00 0.01361 
TAKEOFF 1.000 14000.0 o.o 8402.617 1.000 0.10 o.o 9S.OJ o.o 163.ll o.o 
CLlllSOUT o. S50 11900.0 0.130 1011.039 1.000 2.20 0.005 259.49 o.o IS 06.]] 0.00001 
APPROACH 0.400 5600.0 0.41S 3102.496 1.000 4.00 o.02s 206.83 O.ll5 313.ll 0.00001 
TAXI-I OLE 0.060 S40.0 ll.451 764.571 1.000 1.00 1.116 89.20 14.q17 9S.OO 0.01161 

TOTAL FDA CYCLE: 4.995 S95.67 1331.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 5.576 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: J.136 
LBS POLLUTANT/IOOOK LB TH AT T.O.: o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE T lllE IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER • TH RATE RATE WT FACTOR MODE NASS NASS IK LB FUEL • TH-HR • TH-HR 

LB/HR LB/HA NIN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 1. 365 764.571 1.000 19.00 0.02 242.11 l.7S5 266.00 0.00162 
TAKEOFF 1.000 14000.0 lll.S85 8402.617 1.000 0.10 1.305 98.03 13.315 161. 33 0.00799 
CLIMBDUT o.s50 11900.0 ss.112 1011.039 1.000 2.20 3.233 259.49 12 .459 436.33 0.00141 
APPROACH 0.400 5600.0 22.662 3102.496 1.000 4.00 1. 511 206.83 7.305 313.H 0.00405 
TAXI-I OLE 0.060 S40.0 1.365 764.571 1.000 1.00 0.159 n.20 1.185 98.00 0.00162 

TOTAL FOR CYCLE• 6.640 895.67 1]l1.00 
LBS POLLUTANT/IK lB FUEL/CYCLE• 7.414 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 4.967 
LBS POLLUTANT/ IOOOK LB TH AT T .O.: 93.231 
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DATE: 7/28171 

TEST DAGANILATION: S II I TWA 

ENGINF SUPPLIER: 11 

ENGINF DATA •••t•••ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CAL ID NUMBER: 2B5 E~INE TYPE AND MODEL: JTBl>-1 SER UL NUMBER: 

RATEO THRUST: 14000. 

ENGINE TOTAL llME: B438. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI CO~PRESSOR OVERHAUL: B43B. HRS 
N2 COMPRESSOR OVERHAUL: B•3B. HRS 
COMRUSTOA CAN REPLACEMENT: o. HRS 
FIRST STAGE NUllLE GUIDE VANE OVERHAUL: o. HRS 
NI TURRINE OVERHAUL: 808. HRS 
N2 TURRINE OVERHAUL: A43B. HRS 

FUEL: JP-• TF FUEL H/C RAT ID: 1.020 

OPERlJIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES F: START 1b.OO FINISH 1b.OO 

ATMOSPHERIC PAESSURF: ST6RT FINISH 

INLET AIR HUMIDITY, LBS H20/LB 6IR: o.ooqo 

RELATIVE HU•IOlfY: U.00 PERCENT 

SAMPLE LINF: TEHPFAAIURE, OEGREES t: 150.00, FLOW RATE, LITERS/HIN: 42.50 

SAMPLE LINE TRANSPORT TIME, sec: 1.00 

COMMENTS: 

IOLE H~OE OAl4 FO~ THF JTAO WFRE NORMALLY HFASUREO WITH A SINGLE, AXIAL PROBE 
TO PRECFOE OILUllON PROBLEMS IDUE TU EXHAUST PIPE MIXING!. FOR THIS TEST A 
FULL-SIZF PROBE w•s USED ANO A CORRECTION FACTOR WAS APPLIFO TO AUN •• 
CONCENTRATIONS AS CALCULATED F~llH A CAReON RALANCF. N02 DEIEAMINEO RY 
SUBTRACTION. 

fl APSED TEH POWE A ENG INF ME A SUR FD GAS GFN 
TI HE HOOE TH~UST,LDS PEACE NI SPEED FUEL A IA FLOW 

OR RAl(O RPM FLOW LB/SEC 
SHP T.o. NI NZ LR/HR 

o.o II q5oo.oo bB 1210.00 1oqBo.oo 5020.00 114. 30 
o.oo 21 11•00.00 BI 1030.00 I 12BO.OO 0750.00 128.50 

12 .oo ]/ l?RA0.00 q1 1%0.00 11~80.00 1bqo.oo llB. 50 
lb.OD 4/ l RB0.00 2010.00 bq10.oo ABo.oo 32.80 

POWER FXHAUST F XHAUST co ca THC NO NO 
PERCENT r,AS GAS f we r 1 2 f WEI I f WE I I 7 

RA TEO TE MP PRESSURE PP"'V f •Ell PPMV PPMV {;<Ell 
T .O. OFG"-f:F.S F PSl4 PEFICENr v PP,..V 

OH 919. 00 q.10 11.on 2.12 5.00 57.00 3. 00 
BI q1q.nn 11. 40 11. no 2.95 1.00 15.00 4.on ., 1013.nO 13.10 B.oo 3.05 o.o . 95.00 5.0n 

101. 00 0.50 231.00 l. 5t. 91.00 s.oo o.oo 

CALC 
F/A 

O.UIHOO 
0.014000 
0.015400 
0.007500 

NO 
x 

fWETI 
PPMV 

oo.no 
19.00 

100.00 
11.00 

Pb~4014B · 

COMPRESSOR ENGINE TURSl~E 

DISCHARGE PRES SURF INl.EI 
TE~P RATIO TEMP 

OFGREFS F EPA OEGRHS F 

-o.oo l.b5 -o.oo 
-o.oo 1.80 -o.oo 
-o.oo 1.q4 -o.oo 
-o.oo -o.oo -o.oo 

ALOEHYOES SHOKF PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.no -a.no 
-o.oo -o.oo -0.00 

POWER •ASS E~I MASS EHi HASS E •I HASS F•I ••SS ~HI HASS E•I HASS EHi MASS EHi •ASS EHi HASS FHI HASS EHi '4ASS E.~I 

PFRCENI en HC Naz coz NO NOX en HC N02 coz NO NO> 
RA TEO LAil!<. LB/I• ll\/ l K LS/I K LR/ IK LR/ IK l~/HR LR/HR LR/HR LB/HR LB/HR LG/f-IR 

T.o. LR FUEL LB FUFL LB FUfL LB FllFL L0 FUEL LB FUEL 

oa I .z~ o. 21 ~. 36 3130.11 b. B6 1.n 7.00 1.1 B 2.0, 175q4. 59 ]8. 54 40.')7 

81 O.H o.o• 0.44 1131.91 A. 32 B. n ~.Ol O.lo 3.00 21140.18 50.1• 5q.1B 
•I 0.52 o.o 0.54 1112.41 1n.20 10." 4. 02 o.o 4.13 7'088. 31 18.44 82.50 

2•. 2• 7. 04 1.7' 30b7.90 1.04 1.1• }';. 11 b.lO 1.1n 26qQ.75 o.n 2.02 

POWEP co ca THC NO ~m NO 
PERCf.NT 7 2 x 
RHEO Ll\/lK"TH-HP LO/ I Kiii rtt-HR l B/ l Kiii TH-HR L!\/lKlfH-HR L"/ ll(•TH-HH. LB/ I KITH-HR 
r.n. 

OA 0.1]2 IB4n.41B 0.123 4.032 o. 212 4 .2"4 
01 o. 4 lf! 1844.7'15 n.023 4 .903 ".lb l 5.1•• 
91 0.112 1010.210 o.o b. 0'10 0.321 6.410 
~ 29. 7. AA lO• 1. qoo 1 .o''" 1.041 I. 250 2. 2•1 
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CAL ID NUMBF.A: 2B5 ENGINE TYPE AND MODEL• JTBD-7 SERIAL NUMBER: P654074B 

TEST DAGANIZUIDN: S W A I TWA 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CO I 
POWER f TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL f TH-HR f TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 840.0 22.619 141.444 1.000 19.00 7.16) 214. 79 J0.507 266.00 0.0269) 
TAKEOFF 1.000 14000.0 2.927 8321.195 1.000 0.10 0.014 97.08 o. 352 163.33 0.00021 
CLIMBDUT O.B50 11900.0 4.5BB 7053. 270 1.000 2.20 0.168 25B.62 0.650 436.33 O.OOOH 
APPROACH 0.400 5600.0 17 .B7B )6'10. 958 1.000 4.00 1.192 246.06 4.844 )73.33 0.00319 
TUI-IDLE 0.060 840.0 22. 619 741.444 1.000 1.00 2. 6)9 86.50 30.507 9B.OO 0.02693 

TOTAL FOR CYCLE: 11. 196 92).06 1337.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: 12. IH 
LBS POLLUTANT/IK LB TH-HA/CYCLE: B.374 
LBS POLL UT ANT/ IOOOK LB TH AT T.o.: 0.244 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB HC I 
POWER ' TH RUE RATE WT FACTOR MOOE MlSS MlSS lK LB FUEL f TH-HR f TH-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.060 B40.0 5.450 141.444 1.000 19.0D 1.726 214. 79 7.351 266.00 0.00649 
TAKEOFF 1.000 14000.0 o.o 8321.195 1.000 0.10 o.o 97.0B o.o 16). 33 o.o 
CLIMBDUT o.B50 11900.0 o.o 7053.270 1.000 2.20 o.o 25B.62 o.o 436. 33 o.o 
APPROACH 0.400 5600.0 4.188 3690.958 1.000 4.00 0.219 246.06 1.135 )73. 33 0.00075 
TAll-IOLE 0.060 B40.0 5.450 741.444 1.000 1.00 0.636 86.50 7.351 98.00 o.oo6~q 

TOTAL FOR CYCLE: 2.641 923. 06 13J7.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 2. B61 
LBS POLLUTANT/ I K LB TH-HR/CYCLE I 1.975 
LBS POLLUTANT/IOOOK LB TH AT T .O.: o.o 

MODE FRAC Tl ONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL f TH-HR • TH-HR 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-I OLE 0.060 ft40.0 1.496 741.444 1.000 19.00 0.474 214. 79 2.011 266.00 O.OOl7B 
TAKEOFF 1.000 14000.0 114.401 8321.195 1.000 0.10 1.335 97.08 13. 74B 163. 33 o. 00817 
CLIMBDUT 0.850 11900.0 66. 817 7053. 270 1.000 2.20 2.450 25B.62 9.473 436.33 0.00561 
APPROACH 0.400 5600.0 11.4B4 3690.95B 1.000 4.00 1.166 246.06 4.737 )73. 33 0.00312 
TAXI-IDLE 0.060 B40.0 1.496 741.444 1.000 1.00 0.175 86.50 2.011 9B.OO 0.0017B 

TOTAL FOR cYCLE: 5.598 92).06 1337.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 6.065 
LBS PDLLUTANT/IK LB Tl+-HR/CYtLE: 4.187 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 95.334 
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OATf: 7112171 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLI EA: W A 

ENGINE OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttt•••••••••••••••••••••••••••ttt 
CAL ID NUMREP: 110 F.NGINF. TYPE AND MODfL: JTSO-q SERIAL NUMA FR: P665l448 · 

~ATED fHRUSI: l4SOO. 

ENGi NE IOTAL TIMf: 6144. HRS 

TIME SINCE HOT SECTION OVFRHAUL: blft4. HRS 

TIME S INCF.: 

NI COMPRESSOR OVERHAUL: 6144. HRS 
N2 COHPPE SSOR OVERHAUL: bl44. HRS 
COHBU~TO~ CAN REPLACE"IENT: o. HRS 
FIRST sur.F. NOZZLE GUIOE vANE OVERHAUL: 6144. HRS 
NI TURAINE OVERHAUL: b 144. HRS 
NZ TURAINF OvFRHAUL: bl44. HRS 

FUEL: JP-4 TF FUEL H/C RATIO: l.nzn 

OPERATIONAL OAT~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, OFGRfFS F: STARl AO.CO FINISH ea.no 

ATMOSPHERIC PRFSSURf: START l8.A l FINISH 28.81 

INLET AIR HUMIOllY, L~S H20/LA AIR: 0.0111 

RHATlvf HUMIDITY: 11.00 PFRCENT 

SAMPLE LINF.: TE•PERATURF, OEGREES C: 150.00, FLOW RATF., LITERS/MIN: 42.50 

SA~PLE LINE fQANSPORT TIME, SEC: t.00 

NUHAER OF TESTS: 

FNGINE fOUIPPFO WITH SHnKELESS BURNE• CANS 

ELAPSED IF~ I POWFR FNGINF. HEASURfO GAS GFN CALC f.OHPRESSOR ENGINf TURBINE 
Tl"IF "lnoe THRUST,l9S PERCFNT SPEFO fUFL A IR FLOW F/A 01 SCHARGE PRFSSURE INLEI 

OR ~AHO RPM FLOW LB/SEC TE"IP RATIO TEMP 
SHP T .n. NI N2 LB/HO DECREES F f PR DECREES F 

1.00 l/ 0 q420.oo 64 77.20.00 111on.no 5400. on 114, bO 0.011100 -o.oo 1.65 -o.oo 
15.10 ll I 11qno.oo AZ 7740.00 l l4b0.00 6%0. 00 1)2.~0 0.014600 -o.oo I.Sb -o.no 
lb. JO l/ 2 IJhQ0.00 q4 8120.00 llbl0.00 A210.00 145.70 0.015700 -o.oo 2.01 -o.oo 
31.00 41 J ~<10.00 b 4qso.oo 1110.no 1230.00 41. 20 o. 001'100 -o.oo -a.no -o.oo 

POWER EXHAUST fXt-4&.UST co en THC NO NO NO AL Of HYDE S SMOKE PART ICULATFS 
•EACENT GAS GAS I •ET, l I wE Tl 1 •ET I 2 x 

AAHO fF.~P P~FSSURE PP"'.V I Wf II PP~V PPMV I WE 11 l•Efl 
T.o. nFG•~ES F PSIA PF1H:e~u v PPMV PP"'IV 

64 qz 1.no q.oo 11.00 2. 12 1.00 bl .oo 1. 00 64.00 -a.on -o.oo -o.oo 
82 QQ].1)0 12.00 14.00 z. 75 2.00 Q4.00 5.00 qq.oo -o.oo -o.oo -o.oo 
q4 1065.00 14. 40 12.00 3a 1')5 1.00 124. 0(\ 8.00 112 .oo -o.oo -o.oo -o. 00 

6 i)Q4.1")0 O.bO lbl .oo l.b7 so.no l.O~ 5.00 A.CO -o.oo -o.oo -o.oo 

POWfA ... A~S .:Ml "'\A~5 fM1 MA'i(\ 

·~· 
,.ASS FMI MASS EMI MA'iS Et.II I MA~S Elli! I .•ASS FMI MASS FMI MASS E•I MASS EMI MASS FMI 

PE~CENT co HC ~n? C02 NO NOX co HC Nil? C02 NO NOX 
• Al [[l L B/l K LB/IK L~ll K LB/I• L A/IK LCllK LS/'1R LB/HR L~IHR LB/HR L~'"" ll.\/H~ 

T.o. LO flJJ: l LB f'Uf.l LA FUfl L 1:t FllFL L ~ FU(l L• f:UEL 

b4 0.<14 0.15 11. 4l 11J1.n 8.bl q, 03 5. 10 O.An ?.2q lbqM.lO 4b.48 4R. 7b 
AZ 1.01 0,0B J.bO llll.42 II. IO 11. 78 7. o ... o. 58 "· 14 2 l 7Q4 .hf:t 11. BA 87.0Z 
q4 o. 78 n.o4 Q. R~ 3131.q1 I l. ll 14 .11 "·'•" 0.11 1.0~ 2571Z.Q5 1oq.29 I lb. 11 

b IE!..QQ 3.)8 Q.97 ]QQ4.15 ri. 58 1.55 ll. l5 4.15 1.1q 1905.80 n. 11 1.q1 

POWER en Cf' THC NO NO NO 
PEACFNT l 2 • 

JlAT(O L8/ll(HfH-~iP l 'fJ./ ll(lflH-t-i~ LH/ l 1<.iV TH-HR LA/ lKlfHl-HM. LR/lK#TH-HR LA/I K HH-HR 
T .'l. 

04 Q.'j47 17'5.0•? o. 08' 4 .Q34 O.l4l 5 .I 11 
82 0. ')QJ PHl.4~'J o. Q4q 6. 54 5 o. 148 b.8q) 
q4 o. 4 70 lal~.2'9. n.on f .QRj o.~1s R.4Q8 

73. ~Al 'R4·L745 4. t 'l') 0.172 1. 201 I .9J5 
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CAL 10 NUMBER• 110 ENGINE TYPE ANO HODELi JTBO-'I SERIAL NUMBER: P665244B 

TEST ORGANllAT ION: S 11 R I TWA 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACJOR MOOE MASS MASS IK LB FUEL t TH-HR • TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B70.0 5B.225 1015.2'18 1.000 1'1.00 18.438 321. 51 57. 348 275.50 o. 066'13 
TAKf.OFF 1.000 14500.0 6.633 '1006.500 1.000 o. 70 0.011 105.08 o. 736 16'1.17 0.00046 
CL IHBOUT 0.850 12325.0 7.0'14 70'18.2'17 1.000 2.20 0.260 260.27 O.'l'l'I 451.'12 0.00058 
APPA.OAC H o.•oo 5800.0 3.360 3854.013 1.000 4.00 0.224 256.'13 0.872 386.67 0.00058 
TAXI-IDLE 0.060 870.0 58. 225 1015.2'18 1.000 1.00 6.7'13 118.45 51.348 101.50 0.066'1] 

IOTAL FOR CYCLE: 25. 7'12 1062. 24 1384. 75 
LBS POLLUTANT /IK LB FUEL/CYCLE• 24.281 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 18.626 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 0.534 

HOOF FRACTIONAL POWER EMISSION FUEL US ACE TIHE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR t TH-HR 

lBf HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 2'1.431 1015.2'1B 1.000 19.00 9. 320 321. 51 2 e. '188 275.50 0.03'83 
TAKEOFF 1.000 14500.0 D.076 9006.500 1.000 0.10 0.001 105.08 0.008 16'1. l 7 0.00001 
CL IHBOUT 0.850 12125.0 0.413 70'18.2'17 1.000 2.20 0.011 260.27 o.067 451.92 0.00004 
APPROACH 0.400 5800.0 0.657 3854.013 1.000 4.00 o.o .. 256.93 0.111 186.67 0.00011 
TAXI-IDLE D.060 870.0 zq,"11 1015.298 1.000 1.00 Jeo\)4 118.45 28.'188 I DI. 50 O.OH83 

TOTAL FOR CYCLE: 12. 816 1062.24 1384. 7~ 
LBS POLLUTANTf 1K LB FUEL/CYCLE: 12. 065 
LBS POLLUTANTflK LB TH-HR/CYCLE• 9.255 
LBS POLLUTANT/IOOOK LB TH AT T.o.: D.061 

MOOE FRACTIONAL POWER EMISSION FUEL US ACE TIME IN NOX FUEL LB NOX/ ENERCY LB NOX/ 
POWER • TH RATE RATE WT FACTOR HOOE MASS MASS IK LB FUEL t TH-HR • TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 870.0 1.1n 1015.2'18 1.000 1'1.00 0.440 321. 51 1.368 275.50 0.00160 
TAKEOFF 1.000 14500. 0 136.0'16 '1006.500 1.000 0.10 1.588 105.08 15.111 16'1.17 0.0093'1 
CLIMBDUT 0.850 12325.0 87. 427 7098.2'17 1.000 2.20 3.206 260.27 12.317 451.'12 0.00709 
APPROACH 0.400 5BOO.O 22. 224 3854. Oil 1.000 •• oo 1.482 256.'13 5.767 186.67 0.00]83 
TAXI-IDLE 0.060 870.0 1. 399 1015.2'18 1.000 1.00 0.162 118. 45 1.368 I 01. 50 0.00160 

TOTAL FOR CYCLE: 6.871 1062.24 1384. 75 
LBS POlLUTANT/IK LB FUEL/CYCLE: 6.474 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 4.966 
LBS POLLUTANT/IOOOK LB TH AT T.o.: IO'l.503 
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DATE: 111~111 

TEST ORGANIZATION: WR I TWA 

ENGINE SUPPLIEP: T w A 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMRER: Ill ENGINF TYPE ANO MOOFL: JTBD-Q SER I Al NUMHR: P6653l8B · 

RATED THRUST: 14500. 

ENGINE TOTAL TIMF: 5839. HRS 

TIME SINCE HOT SECTION OVERHAUL: 3143. HRS 

TIME SINCf: 

NI COMPRESSOR OVERHAUL: ~839. HRS 
NZ r.OMPRf'SSOR OVERHAUL: 5839. HRS 
CO•RUSllJR CAN REPL4f.EMENT: o. HRS 
FIRST SIAGF NUllLE GUIDE VAN[ OVERHAUL: 3343. HRS 
NI TURBINE OVERHAUL: 5839. HRS 
N7 TURBINE OVERHAUL: 5839. HRS 

FUEL: JP-4 IF FUEL H/C RATIO: 7.020 

OPERATIONAL OAfh •••••••••••••••••••••••••••••••••••~••••••••••••••••• 

INLFT AIR TEMPERATURE, DEGREES F: STA•! 70.00 FINISH 75.00 

ATMOSPHERIC pqESSURE: START 28.92 FIN I SH 

INLFT AIR HUMIDITY, LBS Hln/LB AIR: 0.0131 

RELATIVE HUHIOITY: 14.00 PERCENT 

SAMPLE LINF: TEMPERATURE, DEGREES C: 150.00, FLO• RATF, LITERS/HIN: 

SAMPLE LINE TRANSPO~T TIMF, SEC: 1.00 

NUMBER OF IESVi: 

r.OMMFNTS: 

F/A ANO AIRFLOW C•LCULAIED FRO~ EXHAUST COHPOSITION F~P FOURTH RUN. N02 
OETEPHINFO •V SUhlRACTlnN. (N~INf EQUIPPED WITH SHOKfLESS BURNER CANS. 

ELAPSED TFS I POWfR ENGINE MFA SUREO GAS GEN r.ALC COMPRESSOR f.NGINE TU•RINE 
TIME HOOE THRUST ,L~S PFRr.ENT SPEED FU[L A IR FLOW F/A n I SC HAR GE PRESSURE INLFT 

UR RAT EU RP~ FLOW L~/SEC TF~P RATIO TE"P 
S~P T.O. NI Ni I B/HR DEGREES F EPA DEGREES F 

o.o I/ {) 9350.00 '4 7110.00 10830.0~ ~350.00 115.00 0.012QOO -o.oo 1.04 -o.oo 
11.00 71 I 11320.00 1• H?0.00 11240.0Q 052C.OO 119. 30 o.c11400 -o.oo I. 8l -o.oo 
26.00 JI 2 11140.00 94 8090.00 11030.0·1 82~0.00 IC. 1.40 0.015600 -o.oo 2.04 -o.oo 
31. 30 " \ A4Q.QO 5 2010.00 hR70.00 1c10.oo J5. 50 o.oMqoo -o.oo -o.oo -o.oo 
H.lO "' 4 I ll?O.OO 91 7q40.oo 115qo.o~ 7800. co 144. 50 0.015000 -o.oo -o.oo -o.oo 

POWER E'(HAUST FX:HAUST co co THC NO NO ~(1 ALOEHVOES S"OKE PARTICULATES 
PERCENT GAS GH I WFT I 7 IWHI I WET I 2 • 

•ATFO ff.MP l'IHSSURF PPMV 1 •f fl PPMV p1.u.•v I WET I I Wf TI 
T.O. OEljPf:f S r PS I A PE•CF.NT v PPMV PP~V .. lift I .JO O. I 0 b.!".10 l .Q<l l. Ofl' bJ. no h.OO t.Q.00 -o.oo -0.'10 -o.oo 

16 qn .. no l I. 10 I 7. ·10 Z.1 l o.o A'5 .on o.oo 91 .oo -0.1)0 -o.oo -o.oo .. 1017.00 l'-· an 9. 00 7.1B o.o 121 .on 1. 00 128.00 -o.oo -o.oo -o.oo 
5 659. 00 o.~o 260 .no 1. 57 ~o.oo l.00 9.00 17.00 -o.oo -o.oo -o.oo 

91 I 017.00 14.20 12.00 2. 3' 2 .no 111.00 b.00 117 .oo -0.00 -o.oo -o.oo 

POW'FR ~4SS F•I "4SS E•I '44S'i E.• I "ASS [HI HASS [,..I MASS FHI HASS E• 1 ~ASS EHi HASS F•I ~ASS ["I ~ASS 1'.:~I "ASS EHi 
PERCENT co Hf. ~nz f.02 Nn N01 en HC N02 coz NO NOK 

RAIEO L~ llK l All 1<. LIJ/ lK LP/ IK l Pl I K L Pl IK LO/HQ LB/Hk L8/HR LR/HA LR/t-'R LR/HP 
T.n. LR fUFl LP FUEL LR Flffl l~ FU[ l LR FUFl LR FUEL 

64 o. ~o o.o, o.~q 1112.14 IO. :i 7 11. 3; J.U 0. JI 5. l8 l67S6.QS ~S.4f> b0.1~ 

78 l. ll o.o 0.97 llll.48 1.1.011 l).9Q 1.12 o.o 0.01 20417.21 A5.18 91 .10 
94 o. 75 c.o 0.% 3132.0b lt.6~ 17. 61 6.22 o.o 7.94 25819.47 lH.13 145. 2A 

5 12. v ~. 10 l. P4 31"1~b.tt3 O.hl 2 .4'> 3 2 .65 5. 75 I .Ah 30Q7. 4q 0.62 7.41 
91 1. 01 0.1 n O.Bl 3131 .30 15.40 10.21 7.?0 o. 15 6. 4q 24424.80 120.09 llb."q 

POW FR r:~ co JHr: NO Nl, NO 
PF.RC ENT 2 2 • 11Ar en LAI l~lllT14-HP. l ~I l•UI Tt+-1..tQ: LCll"-#TM-Hlo< Lq/ ll<..lllH+-HR l:)/11(.illfH-HR LB/I KITH-HQ 

T .o. 

04 0. 144 1702.IP7 O.OB 5. 93 I 0.'65 6.4Q6 
7A n. &'- 1 ld'Jl.MI o.o. 1. 524 o. 531 A .056 
94 0.4~1 I q~O.bf"J7- n.o <l. C)Q5 fl. 'l1R 10.513 

5 Jd. 8bh 36~1.1,q) b.R4'7 0. 711 2. 710 2 .940 
91 o.~91 1qH.b94 0. 0'o 1 q.Olt': 0.481 9.50) 
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CAL ID NUMBER• 112 ENGINE TYPE AND MDDEL: JTBD-9 SERIAL NUMBER I P665)38B 

TEST DRGANIZATIDN: S W R I TWA 

MDDE FRACTIONAL PDWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR ' TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 3).973 1052.542 1.000 19.00 10. 758 313.30 32.211 275.50 0.0)905 
TAKEOFF 1.000 14500.0 2.290 8850. 086 1.000 o. 70 0.021 10).25 0.259 169.17 0.00016 
CLIMBOUT 0.850 12)25.0 8.284 7225.609 1.000 2.20 o. )04 264.94 1.146 451.92 0.00067 
APPROACH 0.400 5800.0 2.076 )802.475 1.000 4.00 0.138 253.50 0.546 386.67 0.00036 
TAX 1-IDlE 0.060 870.0 H.973 1052.542 1.000 1.00 ).964 122.80 32 .277 101.50 0.03905 

TOTAL FOR CYCLE: 15.190 1071.79 1384. 75 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 14.094 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 10.970 
LBS POLLUTANT/ IOOOK LB TH AT T .o.: 0.184 

MODE FR ACT IDNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I Tl+·HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 7.929 1052. 542 1.000 19.00 2. 511 H).30 7.5)) 275.50 0.00911 
TAKEOFF 1.000 14500.0 o.o 8850.086 1.000 o. 70 o.o 103.25 o.o 169.17 o.o 
Cl IMBOUT 0.850 12125.0 o.o 7225.609 1.000 2.20 o.o 264.94 o.o 451.92 o.o 
APPROACH 0.400 5800.D 0.167 )802.475 1.000 4.00 0.011 253.50 0.044 )86.67 0.00001 
TAX I-IDLE Q.060 870. 0 7.929 1052.542 1.000 1.00 0.925 122.80 7.53) 101.50 0.00911 

TOTAL FOR CYCLE: 3.447 1071.79 I 184. 75 
LBS POLLUTANT /1 K LB FUEL/CYCLE: 3.198 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 2.489 
LBS PDLLUTANT/IOOOK LB TH AT T .a.: o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOi/ ENERGY LB NOii 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tl+·HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 870.0 2.467 1052.542 1.000 19.00 o. 781 ))).30 2.344 275. 50 O.D0284 
TAKEOFF 1.000 14500.0 188. 728 8850.086 1.000 o. 70 2.202 101.25 21.325 169.17 0.01)02 
(llM~OUI O.BSD 12325.0 107. 472 1225.609 I.ODO 2.20 3.941 264.94 14.874 451.92 0.00872 
APPROACH 0.400 5800.0 27.671 )802. 475 1.000 4.00 1.845 253.50 1.211 386.67 0.00477 
TAii-iDLE 0.060 870.0 2. 467 1052.542 1.000 1.00 o.2ee 122. 80 2.344 101.50 0.00284 

TOTAL FOR CYCLE• 9.056 1017.79 1384.75 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 8.403 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 6.540 
LBS PDLLUTANT/IOOOK LA TH AT T.0.1 151.850 
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DATE: 7/lb/71 

TEST DRGANILATION: " R I TWA 

ENGINE SUPPLIER: W A 

ENGINE DATA ••••••••••••••••••••••••••••••••**************************************************************************** 

CAL ID NUMRFM: 114 ENGINE TYPF ANO "ODEL: JT80-9 SERIAL NUMHR: 

RAIEO THRUST: 14500. 

ENGINE TOTAL TIMF: bl44. HRS 

TIME SINCE HOT SFCTION OVERHAUL: bl't4. HRS 

TIME SINCE: 

NI CO~PRFSSUR OVERHAUL: bl44. HRS 
NZ COMP•ESSOR nvERHAUL: bl44. HRS 
COMBUSTOR CaN REPLACEMENT: o. HRS 
FIRST STIGE NOllLf Gurne VANF OVERHAUL: bllt4. HRS 
NI TUR~INE OVERHAUL: 6144. HRS 
NZ TURRINE OVERHAUL: 6144, HRS 

FUFL: JP-4 If FUEL H/C RATIO: 2.0?0 

OPE~ATIONAL OAf~ ***************************************************** 

INLET AIR TE•l'fRATUPf, nFGREfS F: STA~T 80.00 FINI SH BZ,00 

FINISH ? 8. 94 

INLFT Al• HUMIOITY, LBS HZfJ/LB AIR: 0,0IH 

RELATIVE HUMIOITY: 50, 00 PERCENT 

SAMPLE LINE: TEMPERATURE, OFGREES [: 150.oc, FLOW KATE, LITFPS/MIN: 42.50 

SA~PLE ll~E T~ANSPOPT TIMf, SFC; 1.00 

NUMRFR OF TESTS: 

f/A ANO AIRFLOW (ILCULATFO FROM FXHaUST CO•POSITION FOR FOURTH RUN, N02 
OETERMINFO qy SU~TRACTION, 

FLAPSEO TF" T POWER ENGl~F MEASURED C.AS GEN 
Tl~E M(l:lE THRUST ,L~S PERCFNT SPEFD FUFL II k FLOW 

OM RATFO RP~ FLOW LB/SEC 
St~P 1.n. NI ~2 LB/HR 

o.o I/ 0 q~R0.00 66 77.00. 00 10810.00 5680.00 116, IO 
J, 00 21 I 11340.00 1R 7580.00 lli'0,00 f,640.00 12•.oo 

11.00 ]/ 2 13540,00 q3 HI 10,00 11~50.00 8190.M 145 .oo 
1•.00 4/ l 1hO.00 5 2~10. 00 6h]0,o10 880. 00 2e,qo 
ll .00 " 4 136HO.OO q4 Rl20.00 115Bn.oo 8350.00 14~.oo 

POWER EXHAUST F XHAUST cu co THC NU NO 
PERCFNT Gas GAS I WF TI ? I WF. I I I WET I 2 

RA TEO TEMP PRESSURE PPMV l"E Tl PPHV PPMV I WET I 
T.O. OEC.RfES F PSIA PFPCENl v PPfrilV 

66 QC5. 11() Q. lO 11.00 2. 38 o.o 10.00 1+. 00 
18 Qhh. 'lO 11. 20 14.00 2.42 o.o R• .00 4.00 
43 I 070. 00 14.ZO 12.00 Z.61 o.o 120.00 1. 00 
~ 6?1.00 o. 50 3H,00 1.67 I ~6.00 3 .oo 9.00 

94 10~3.00 14.30 I J, 00 2.69 o.o 122 .oo 5.00 

CALC 
F/A 

0.013600 
O.Cl4l00 
0.015700 
o. 008500 
0,015900 

NO 
x 

I WEii 
PPMV 

74.00 
93 .oo 

121.00 
12.00 

121.00 

CO•PRESSOR ENGINE TURBINE 
0 I SCHARGF PRESSURE INLET 

TE•P RATIO T£"1P 
OFC.REES F EPR DEGRHS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

AL OE HY OE S SMOKE PA~T ICULA TES 

-o.oo -o.oo -o. 00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER ~Ac;S F• I MAS<; EMI .,_l\SS F.fllll MASS FM I MASS EMI MASS FMI Mass EMI MASS EMI MASS EMI MASS EMI MASS FMI ~ASS FMI 
P[RCF.NT (.I) HC N02 cn2 NO NO• co HC N02 C02 NO NOX 

MAT ED LI\/ lK Ul/lK LI:\/ II<. LR/ lK l ~/I K LR/ lK tB/H~ LB/t"P L ~/t"R LR/HR LR/HP l B/l-IR 
I ,0, L~ FUFL Le FUEL LR FUFL L ij FUFL LB FUFL L~ FUFL 

66 1.~o o.o ry, 55 ll H. 'il q .t.3 10.1 ~ 6.18 n.o 3 .13 171H7,08 'i4.6Q 57.8? 
7R l. 15 n.o ('). 54 l(Jl,4] 12 .o4 17. 5A 7. hb o.o 3. 5q ?0792 .6• 7q. q4 83.51 
q3 o. 111 o. 0 0.81 ll H.~I l4.Q4 I' .81 1. 4~ o.o 1, 14 2564Q,53 172.15 I ?Q. 4R 

5 31-!. ~~ Q. 71 1.12 1045.~R o. 51 2.n 34 .Ol ".54 I, 51 ?680.]1 o.•o 2. 0 I 
94 0.')h o.n ~.61 3131.1'1 14. ~., 15. 46 f!.O~ o.o 5,0R 26140,91 121.•• 12•.06 

PIJWFR r.o cc TH( NO NU NU 
PER.CENT ? ? x 

MaTFO lq/IK#TH-1-iP lfl/ll(lifH-H~ Lfl,/lKIHM-t•P Lll/IKlllH-Hll l~/ lKITH-HR LB/I KITH-HR 
r.o. 

66 o. b45 IR ljt). "°!'.!q o.n '>.H'.q o. 3?6 6.035 
18 o. 1,7i; ii:n1.s11 o.o 1. 04Q 0.317 7. lbb 
q3 0.550 UFJ4. 352 o.o Q.03h o. •21 Q.563 
~ '"". 7 5~ l'>Zo. ~Cb I l. 2 JO fl. bii2 l,4R7 Z.649 

q4 n. 5 ~" I <"I 11. 543 o.o 'l. Qb-~ O.l71 Q.4]4 

F 
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CAL 10 NUMBER• 114 ENGINE TYPE ANO MODEL: JTB0-9 SERIAL NUMBER• P665244B 

HST ORGANIZATION• S W A I TWA 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR ' TH-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TUI-IDLE 0.060 810.0 12. 114 922.494 1.000 19.00 I0. 319 292.12 J5. 528 215.50 0.03161 
TAKEOFF 1.000 14500.0 7.1)4 90)5. 021 1.000 o. 70 0.090 105.41 O.B56 169.11 0.0005) 
CLIM BOUT O.B50 12325.0 6.439 7522.07B 1.000 2.20 0.2)6 275. Bl O.B56 451.92 0.00052 
APPROACH 0.400 5BOO.O 4. 421 HB0.560 1.000 4.00 0.295 252.04 1.169 )86.67 o. 00016 
TAXI-IDLE 0.060 B70.0 32.174 922.494 1.000 1.00 3. B24 107.62 l5.52B 101.50 0.03167 

TOTAL FOR CYCLE: 
"· BZJ 1on.oo IJB4. 75 

LBS POLLUTANTllK LB FUEL/CYCLE• 14. 350 
LBS POLLUTANTllK LB TH-HR/CYCLE• 10.705 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 0.622 

MODE FA ACT IONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RA TE RATE WT FACTOR MODE MASS IUSS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B70.0 4.2B9 922.494 1. 000 19.00 1.358 2'12. 12 4.649 215.50 0.00493 
TAKEOFF 1.000 14500.0 o.o 9035 .021 1.000 o. 70 o.o 105.41 o.o 169.17 o.o 
CL IMBOUT O.B50 12325.0 o. 0 7522.078 1.000 2.20 o.o 275.81 o.o 451.92 o.o 
APPROACH 0.400 5800.0 0.15) 31B0.560 1.000 4.00 0.010 252.04 0.041 JB6.67 0.00001 
TAX I-IDLE 0.060 B70.0 4.2B9 922.4'14 1.000 7.00 0.500 107.62 4.64'1 101.50 0.00493 

TOTAL FOR CYCLE: 1.86'1 IOH.00 I 384. 15 
LBS POLLUTlNTI I K LB FUEL/CYCLE: 1. BO'I 
LBS POLLUTANTllK LB TH-HR ICYCL EI 1.350 
LBS POLLUTAN711000K LB TH AT T.o.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR ' TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 810.0 Z.128 '122.494 1.000 19.00 0.614 292.12 2.306 275. 50 0.00245 
TAKEOFF 1.000 14500.0 150 .112 9035.027 1.000 0.10 1.154 105.41 16.6)'1 169.11 0.01031 
CLIH80UT O.B50 12325.0 I OJ. 709 7522.078 1.000 2.20 ). 803 275.81 13.187 451.92 0.00841 
APPROACH 0.400 5800.0 24.128 3180.560 1.000 4.00 1.60'1 252.04 6.382 386.67 0.00416 
TAXI-IDLE 0.060 810.0 2.128 922.494 1.000 1.00 0.248 107.62 2.306 101.50 0.00245 

TOTAL FDR CYCLE• 8.081 1033.00 1384.15 
LBS POLLUTANT/ IK LB FUELICYCLEI 1. 829 
LBS POLLUTANTllK LB TH-HR/CYCLE: 5.840 
LBS POLLUTANT/ IOOOK LB TH AT T.0.1 120.'156 
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DATel 1115111 

TEST ORGANIZATION: W R I TWA 

FNGINE SUPPLIER: W A 

ENGINE OAfA •tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt~tttttttttttttttttttttttttttt 

CAL ID NUMAF.R: 215 ENGINE TYPF ANO MODEL: JTBl>-9 SERIAL NUMBER: P665H68. 

RATED T~RUST: 14500. 

ENGINE TOTAL TIME: 5923. HRS 

TIME SINCF. HO! SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 5qz1. HRS 
NZ COMPR~SSOR OVERHAUL: 59ZJ. HRS 
COMBUSIOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: 59Z3. HRS 
NZ TIJRB I NE OVERHAUL: 59ZJ. HRS 

FUEL: JP-4 IF FUH HIC •ATIO: z. ozo 

OPERATIONAL OATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR IEMPERAIURE, DECREES F: START 82.00 FINISH 80.00 

AIMCSPHERIC PRESSURF: START FINISH Z8.88 

INLF.T AIR HUMIOllY, LRS HZOILB •IA: 0.0123 

RELATIVE HUMIDITY: 5). 00 PERCENT 

SAMPLE LINF.: IF.MPERAIURE, DEGREES C: 150.00, FLOW RATE, LITFRSIMIN: •Z.50 

SAMPLE LINE l~ANSPORI !IMF, SEC: 1.00 

NUMAFA Of !ESl5: 

NU2 OEIERMINEO av SUAIRACTION. ENGINE FQUIPPEO •ITH SMOKELESS AURNER CANS. 

ELAPSED !ES! POWER lNG INF MEASURED CA S CE N CALC COMPRESSOR ENC INF TURBINF 
TIME M0.1E THPUSf,l8S PF. •CE NT SPHO fUfl AIR FLOW F /A 01 SCHARCE PRESSURE INLET 

OR RAIF.O RPM FLOW LB/SEC TEMP RATIO ![MP 
SHP r.o. NI NZ LB/HR O~GRfES F EPA DECREES F 

o.o I/ 9500.00 65 7330.00 10930.00 5600. 00 114. 20 O. Cl4000 -o.oo 1.65 -o.oo 
1•.00 21 11R5o.on 81 1nn.oo 11370.00 1000. 00 112.10 0.014700 -n.oo I.Ab -o.on 
11.00 l/ 13500.00 q3 B120.oo 11 blO .OO 8160.00 144 .40 0.01~700 -o.oo 2.01 -o.oo 
37.00 4/ q2o.no b 2750.00 1020.on q30.oo lZ.60 0.001900 -o.oo -o.oo -o.oo 
•2.00 5/ 4 12750.00 B7 7900.00 11450.0C 7700.00 I 3B. 10 0.01~400 -o.oo -o.oo -o.oo 

POWER EXHAUST fXHAUSI co co THC NO NO NO ALOFHYOE S SMOKE PART ICULAIES 
PERCENT GAS GAS IWETI z IWfll loET I 2 x 

RAIEO TEMP PRFSSURE PP"'IV IWfll PPMV PPll'IV 1 we Tl I WE I I 
T .O. Ofr.AHS F PSIA PFRCFNT v PPMV PPMV 

•5 010.00 9. 10 11.00 2.Al 10.00 70. 00 5.00 75.oo -o.oo -o.no -o.no 
•1 qff'). 00 12.00 8.00 2. Ql 10.00 100.00 b.01') 106.00 -o.oo -o.oo -c.oo 
q) 1046.00 14. zo b.CO 3. IS 10.00 175.00 b.00 111.00 -o.oo -o.oo -o.oo 

b •an.co 0.60 26q .no 1.61 ao.oo 5.oo 7. 00 IZ.00 -o.oo -o.oo -o.no 
A I I 01 7. 00 I J. 10 7. cc l. 10 14.00 108.00 5.00 113.00 -o.oo -o.oo -o.on 

Pn1i1ER •~ss E• I M6SS EMI MASS l•I •ASS EMI ••SS F.MI MASS EMI MASS F.Ml M6SS fJol:I .•ASS EM I MASS EMl MASS EMI MASS l:flill I 
PERCENT co HC Nill C02 NO NOX co HC N02 C02 ND N~X 

R ArEn LR/ lK l F\/ lK LB/lK LB/I K LP./IK LB/ IK LP./HR l F\/l'Ot LB/HA Lt\/HR LB/HP LR/HR 
T.O. LB FUFI. LB FUFL LR flJFL LB FUFL LR FUEL LA FUEL 

65 o. 77 0.40 fl. !>8 Jl 10. t'I;> a .1n B .67 "· 34 z. 7b l. 24 17533.1' 45. 34 48.5A 
8 I o. 54 O. 3R o.~h 3111.34 11. 02 ll .bB 3. 7b 2.h9 4.b3 21919.41 17.15 e 1. 78 
q1 0. 18 O. lh 0.67 llH .65 i 2.q9 1).61 }. 10 7.% 5. 09 25554.26 106.01 111.10 

b '2.M 5.55 1.1q 306b. 77 1.00 2. 39 10.H 5.17 I. 30 2052.oq o.qJ z.n 
er o.4• 0.52 o.~1 1111. 12 11.40 11.93 3. 46 3.97 4. 07 24109.62 07.81 q 1.87 

PUWEA. co co THC NU NO NO 
PERCENT l 2 x 

R Al F.0 l q/ IK ~ f H-1-C'I. U\/ l "'-ct Ttt-t1q, I A/ I KllHH-HR. LR/I K#TH-H~ LB/ !KITH-HR LA/IK UH-HR 
I .o. 

65 0.4~7 1q45, 5q4 O.llB •.172 O.Hl 5 .111 
Bl o. ·u1 IA4'J.,73q o.n1 h. Sil o.1q1 •• 901 
q\ o.n• 1 Rql ."lC~ 0.71Q 7.A~l O. HT s.zzq 
• 12 .9bi) 1100.100 5.~1s 1.006 1.4oq Z.416 

87 0.212 19•0.Q50 0.111 6.887 0.11• 7 .ZOb 
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CAL ID NUMBER: 275 ENGINE TYPE AND MODEL: JTBD-'I SERIAL NUMBER: P665ll6B 

TEST ORGANIZATION: S W R I TWA 

MODE FRACJIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CD I 
POWER • TH RATE RATE WT FACTOR MODE IUSS MASS IK LB FUEL I n+-HR I Tt+-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 810.0 29.581 183. 840 1.000 19.00 9.369 248.22 31.146 215.50 O. 0340 I 
TAKEOFF 1.000 14500.0 2. 419 8639. 344 1.000 0.10 0.028 100.19 0.280 16'1.11 0.00011 
CL IMBOUT o.850 12325.0 2.'117 1412.'114 1.000 2.20 0.101 214.01 0.3'10 451.'12 o. 00024 
APPROACH 0.400 5800.0 I]. 551 5018.150 1.000 4.00 0.903 334.58 2.100 386.61 0.00234 
TAii-iDLE 0.060 810.0 2'1.581 183.840 1.000 1.00 1.452 '11.45 31.146 101.50 0.03401 

TOTAL FOR CYCLE: l].860 I 049. 05 1384.15 
LBS POLLUTANT /1 K LB FUEL/CYCLE: 13.212 
LBS POLLUTANTllK LB TH-HR/CYCLE• 10.00'1 
LBS POLLUTANT/ I OOOK LB TH AT T.O.: 0.1'15 

HOOE FRACTIONAL POWER EHi SS ION FUEL USAGE JIME IN Ht FUEL LB Ht I ENERGY LB HC I 
POWER I TH RATE UTE WT FACTOR MOOE KASS HASS IK LB FUEL I TH-ttR I T~HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 4.596 181.840 1.000 19.00 1.455 248. 22 5.863 275. 50 0.00528 
TUEOFF 1.000 14500.0 1.601 863'1. 344 1.000 0.10 0.042 100.7'1 0.411 16'1.11 o. 00025 
CLIMBOUT O.B50 12325.0 1.255 1472.'114 1.000 2.20 0.119 214.01 0.436 451.'12 0.00026 
APPROACH 0.400 5800.0 4.001 5018.150 1.000 4.00 0.267 334.58 0.1'11 386.67 0.0006'1 
TAX I-IDLE 0.060 870.0 4.5'16 783. 840 1.000 7.00 0.536 '11.45 5.863 1o1.so 0.0052B 

TOTAL FDR CYCLE• 2.420 1049.05 I 184. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 2.306 
LBS POLLUTANTllK LB TH-HR/CYCLE: 1. 74 7 
LBS POLLUJANTllOOOK LB TH AT T.o.: 2.'102 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOl FUEL LB NOl/ ENERGY LB NOll 
POWER I TH RUE RATE WT FACTOR MOOE MASS MASS U LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 1.113 783.840 1.000 1'1.00 o. 54) 248.22 2.186 215. 50 0.00197 
TAKEOFF 1.000 14500. 0 119.669 863'1.344 1.000 0.10 1.629 100. 79 16.167 169.11 0.0096) 
CLIHBOUT 0.850 12125.0 8'1.342 7472.914 1.000 z.zo 3. 276 214.01 II .'156 451.'IZ 0.00125 
APPROACH 0.400 5800.0 30.155 5018. 750 1.000 4.00 2.010 334. 58 6.00'1 386. 61 0.00520 
TU I-IDLE 0.060 870.0 1.111 181. 840 1.000 1.00 o.zoo 91.45 2.186 101.50 0.001'17 

TOTAL FOR CYCLE• 1.658 1049.05 1384. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 7.300 
LBS POLLUTANT llK LB TH-HR/CYCLE• 5.510 
LBS POLLUTANT/ IDDOK LB TH AT T .O.: 112.311 
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OAIE: 7122171 

HSf OR'-ANllAflllN: W R I TWA 

ENGINE ~UPPLIFO: 
- A 

fNGl~E 06TA ••••••••••*-••••••••••••t-•••••tttiertt•••••t•t•t•tttttttttttttf"ttt•t•t••ottttttttttttttt•etttott•••t•tttttttt•• 

CAL 10 NU'1.qf11: 777 

RATED l"R~51: 

ENGINE TUTAL !IMF: 

!IMF SINn HOT SECTION OV[~HAllL: 

TIMF SINCF: 

NI CO~PRF SSUR OVFRHAllL: 
N2 CnMPP[S50P OVERHAUL: 
cn~RUSfUQ CAN ~EPLACF~F~r: 

FIOSI 51"GF NOlllf GUIOE VA~F OVfPHAllL: 
NI Tu•nl•l OVfHHAUL• 
N2 TURBI~~ OVFPHAUL: 

FUEL: JP-4 H· FllEL HIC RAfln: 

l 4500. 

RORZ, HRS 

BOR7, HPS 
B0R2, HRS 
Jl42, HRS 
3140 .... s 
"M2. HRS 
BOR7. HPS 

OPERATtn~AL nara •••o•••••••••••••••••••••••••••••••••o••••••••••••••• 
INLF.T AIR TfMP(Q~TUPE, l)FG~F.ES F: St4nr 11.~o FINISH 11.00 

2 6. 64 

INlfT AIP HlJMln(fY, LHS H211/LB AIR: O.OIM 

PFLATIV( ~UHl~lfV: 70,0Q PfOCFNT 

SAMPLF LINF: TE~PF~ATUH.F, r.F.GRFFS (: •~o.nc, FLnw ~Alf, Llf[RS/MI~: 47.50 

F/6 ANO AIKf-UIW r..\LClJI flTFn FH.U~ FJC~AU~T (OMl'llSIJIQN FlR FrHIQTH R.llN. N02 
OETE~~l~E~ qy SU~TPACTION. ~·~G1~F F.CUIPPFO WITH S~OKfLFSS ~uaNFR (AhS. 

FLAP~F11 

Ti MF 

n.n 
4. )'; 

7.50 
11. t 0 
17.40 

If~ f 
'4JIO~ 

11 
ZI 
'II ,,, 
5/ 

+10WfR 
fl~QUSl ,LC\S PFQ(.Eti,T 

mt ~Al Fr: 

~HP T .C:. 

"1'40.00 
1131,0.on 
l 15PO.OO 

l-i4<i.OO 
1zq10.on 

••• 
NI NZ 

72 tc.oo 
Hon.no 
B1'C.OO 
}Qh0.00 
1.1020.n'l 

I OQ'iQ,Ol"J 
lllOO.O? 
11570.00 
f.1~40.00 

1141.ri.oo 

MEASU:.lEfl 
FUEL 
flf'lij' 
lS/Htl 

57ZC.00 
~ 230. ~o 
77hc.no 
640.00 

1J40.110 

CA~ GF.N 
A IP ~lO\oi 

L •1 sec 

11R,50 
I' I. 50 
14'••'.'JO 
n.10 

14 3. 50 

o.012zoo 
o.ntJ?no 
0.015000 
O. COSMO 
o.o 14200 

Pbb51658 l 

CO•PPESSO• 
lllSCHARGE 

TFMP 
OlG~EES F 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-0.01 

tNG"E 
••ESSURE 

Hl\T IP 
HR 

l,b4 
1. q l 
7.07 

-o.uo 
-o.oc 

TUA.ft I ~E 
INL[I 

l t'"1P 
OFGRFF~ r 

-0.00 
-t}.00 
-a.no 
-0.1"10 
-c.oo 

POWf'.M E l(HAUST FXHAUST 
r,ti.s 

PP.+:S~U'l~ 
PSIA 

CIJ TllC 
IWF.TI 
PP~V 

NO 
7 

lliF. I I 
PPf"V 

Nn AL DH<YDE S SMOKF PARI ICULATF~ 
Pf PCENI '-'S 

PA TEO rr,.P 
r .n. CfGOfF5 ' 

h5 'tH~JIO 

7q 147.00 
H 10'7.0C 

bql~ •QI} 

qq t tV)<;. fW 

"· 10 
11 • .c,n 
14.H' 
o. t.0 

11. '10 

Pf'IWf.Q 

PF•CENT 
., l\T En 
J.(). 

"4ti:iS ("!I 

(Q 
LR/lie.. 

L:'\ FUl:l 

._./\SS F"'I 
Hf 

LB/ IK 
L'1 FUJ:L 

b5 
7" 

"' 5 
qq 

POWFW 
of Pf.F.r.•r 

PAT c:o 
t.n. 

b5 
IA ., ., 
9q 

1.c;1, 
1.05 
r. 1 \ 

'17. I 7 
n. 11 

cc 

'l. ~47 
C. '17A 
0 .. 'o l'? 

I?. I 75 
\). '• 3 7 

0,05 
o.o 
o.o 

l'.QO 
I '~ • 11 O 
11.oa 

202. or. 
11,ryo 

2 
( -..r TI 

Pf.P(.FNT V 

1 .no 
o.o 
o.~ 

qc,. n0 
z .oo 

'itol.OC 
73 .ro 

t CJ .r·r· 
2 .oc1 

OJ.CO 

'1.no 
.,. 110 
4.00 
~.no 
4.00 

x 
I kFT I 
op~v 

1\3.00 
7fl .oo 

I C,,OC 
M.00 
q1.oo 

-o.oo -u.oo 
-n.oo -n.oo 
-o.oo -o.oo 
-o.oe -0.0Q 
-f).00 -0.0Q 

MA~~ E ._. l 
~'.17. 

"4ASS (""I 

CO? 
,.A5S f"' I ~ASS E"'ll 

NO. 
.. ASS t:""I I 

er: 
,.ft.SS F'°". l 

ec 
LB/1-'k 

MASS f"" I 

~oz 

~A~S E~I ~ASS (~I 

rnz No 
l Rll 1t 

l"I. FUFI 

re 
l 

l~/t,.r;•To.t-~...: 

1711.~77 

I 7 7.IJ. t. 1fl 
l 7'ill. 7~.c, 

V>'•'>.47'l 
l 7 7 l. •t.,, 

l r,/ l IC 
L~ rttfl 

\I \0, Ir. 
~ l )I.'>'> 
\\32. 1JG 
30b5.•9 
"\I H.~I 

UHIK 
l P. f.U[l 

7. 17 
u,r.7. 

I t. I 7 
o. JI 

lQ.71 

THC: 

L 1!/ I K If T~•-HI'. 

o. n2c. 
('.(\ 

c. 0 
b.27.l 
ti.045 

LOI l K 
I q f=ll[l 

H.JR 
c;, f.4 

11 .bl 
I. 67 

I I. IP 

L Pfl-o.( 

H .03 
6. 'i6 
5 .l9 

21.01 

NO 

4.l7l 
". (J~(· 
f.,. 3~ l 
o. 375 
f,. Of 7 

C''·"'' 

O. llo 
o.o 
o.o 
5.27 
o. <;<. 

Nr 
l 

1.~/l"<.lllTH-Hi.f 

o. Jhl, 
f). 1.l'-1 
o.75n 
I. '-~'I 
n.n1 

L B/~R 

3. 47 
}, A5 
3. 40 
1. ?t1 
l. 38 

LS/HM LRfHP 

lh141.2J 40,?b 
1q509,/~ 5b.I• 
7.4.lO!i, 00 M;,. t.l:i 
1575.00 0.11 

/2qHJ.46 1ct.bq 

to .5Bb 
~. ~q.c, 

6.~l1 
I. R 71, 
t,. 'i78 

-o. cc 
-o.oo 
-o.oo 
-c.or 
-~.on 

"4ASS F '4 J 
NO• 

LIHH~ 

"'3. 7~ 
''"•OJ 
•o.e~ 
I. 57 

Ul.CH 
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CAL ID NUMBER: 271 ENC I NE TYPE AND MDDEL1 JTBl>-9 SERIAL NUMBER I P665l65Bl 

TEST ORGANIUTION: S II A I TWA 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS lK LB FUEL I TH-HA I TH-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 B70.0 26. 890 7JB.1J9 1. 000 19.00 e. 515 233.93 36.399 275.50 0.030<JI 
TAKEOFF 1.000 14500.0 4.11B B701.129 1.000 0.10 0.055 101. 51 0.542 169.17 0.00033 
CLIMBOUT O.B50 12325.0 6.153 7056.152 1.000 2.20 0.226 25B. 7) 0.812 451.<JZ 0.00050 
APPROACH 0.400 5BOO.O 15.519 3453.174 1.000 4.00 1.035 230.21 4.494 3B6.67 0.0026B 
TAXI-IDLE 0.060 BTO.O 26.B90 nB.739 1.000 1.00 3.137 B6.19 36.399 101.50 0.03091 

TOTAL FOR CYCLEr 12.967 910.57 1384. 75 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 14.241 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 9.364 
LRS POLLUTANT/IOOOK LB TH AT T.O.: 0.380 

MODE FA ACT IONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HA I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B70.0 4.957 738.139 1.000 19.00 1. 570 233.0 6. 711 275.50 0.00510 
TAKEOFF 1.000 14500.0 0.148 8701.129 1.000 0.10 0.002 101.51 0.011 169.17 0.00001 
CLIMBOUT O.B50 12325.0 0.363 7056.152 1.000 2.20 0.013 25a. n 0.051 451.92 0.00001 
APPROACH 0.400 5800.0 0.91] 3453.1 H 1.000 4.00 0.061 230.21 0.264 386.67 0.00016 
TAXI-IDLE 0.060 810.0 4.957 na.139 1.000 1.00 0.578 B6.19 6. 711 I 01. 50 0.00570 

TOTAL FOR CYCLE 1 2.224 910.57 IJB4. 75 
LBS POLLUTANT/IK LB FUEL/CYCLE: 2. 44] 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 1.606 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.119 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOi/ ENERGY LB NOi/ 
POWER I TH RATE RATE llT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR • TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 1. 303 ne. 739 1.000 19.00 0.41] 233.'Jl 1.764 215.50 0.00150 
TAKEOFF 1.000 14500.0 106. 342 8701.129 1.000 0.10 1.241 101. 51 12.222 169.17 0.00133 
CllMBOUT 0.850 12325.0 75.212 7056.152 1.000 2.20 2. 75B 258.13 10.659 451.92 0.00610 
APPROACH 0.400 5BOO. 0 17.951 3453.174 1.000 4.00 1.197 210.21 5.199 386. 6 7 O. OOJIO 
TAXI-I OLE 0.060 870.0 1.303 ne. 739 1.000 1.00 0.152 86.19 I. 764 101.50 0.00150 

TOTAL FOA CYCLE: 5. TOO 910.57 13B4.75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 6. 326 
LBS POLLUTANT/IK LB Tt+-HR/CYCL E: 4.160 
LBS POLLUTANT/IOOOK LB TH •AT T .O.: B5. 56] 
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ll6 TF: 1172111 

\Ii M. I Tr./\ 

ENG IN< SUPPL! FR: • A 

F~Cl~E OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

r:~r,fNF TYPF. ANll MOrH:L: Jli\0-C) HRIAL NIJ•PF•: 

ll•E SINCE HOT SF.CTl'IN ~vrnH•uL: 

Tl•F SINCF: 

Nl (.f1"4+JQF.SS,1R llVF,AHAUL: 
N2 (Q"40Uf:SSnR nvFPllAUL! 
CO~OUST~~ (AN ~FPLACf~F~f; 

Fl•ST STAGE NflllLF. r.ul~E VA" OVF.RHAllL: 
NI IURRl~F. 1Vf~HAUL: 

N7 T~RRl•E llVfRHAUL: 

fUFL: JP-4 fF- F'J[l t.ttr. RA.rtn: 

14500. 
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3147.. HAS 

BOA2. HRS 
~082. HRS 
3142. HRS 
3140. HPS 
80A2. HRS 
~OA2. HPS 

nPER.ATl0~6l nATA ........................................................ . 

f'JLFT .\IA. H ... P[Rl\flJL\F., nr;,~FFS F: SfA~T 11.00 FIN I SH 1b .cc 

~ 8. 18 FINISH 

INLET A.IR. HUl"IOI TV, Lr\S '~'llJILD AIR: o ... -, l 74 

ltFLATIVF HU"'ltJITY: 

SA,tii'PLE LINF: fF"'PtP'\TIJPF, r.rGPF.FS c: l'iO.cr., FLOoi llATF., LITERS/Mlfi.I: 4/.50 

r-ou~AEP OF' rF,•)Tc;: 

F/A ANO 1\14.fl'I• (-1LCUI .HErJ F~ff-4. t'0""'JST ((JMPOSITtr)N ruH. F'nu~IH AU~~- ~·n2 
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o.o 
4 .. 40 

10 .15 
14. 2 5 
IR. 20 
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CAL ID llUllBER: 218 ENGlllE TYPE AND llDDEL: JTB0-9 SERIAL NUllBER: P665165B2 

TEST ORGANIZATION: S II R I TllA 

llDDE FRACTIONAL POWER ElllSSION FUEL USAGE TlllE IN co FUEL LB CO I EllERGY LB CO I 
POWER I TH RATE RATE WT FACTOR llODE llASS llASS IK LB FUEL • TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 B70.0 24. 526 731.452 1.000 19.00 1. 767 231.63 33.531 275.50 0.02B19 
TAKEOFF 1.000 14500.0 7 .431 B3'9.25B 1.000 D.70 0.087 97.52 0.889 169.17 0.00051 
CL IHBOUT O.B50 12325.0 7. 323 6990.484 1.000 2.20 0.269 256.32 1.048 451.92 0.00059 
APPROACH 0.400 5800.0 15.486 2916.116 1.000 4.0D 1.032 194.41 5.310 186.67 0.00267 
TAXI-I OLE 0.060 B70.0 24. 526 731.452 1.000 1.00 2.861 85.34 33.531 101. 50 0.02819 

TOTAL FOR CYCLE: 12.016 865.21 UB4. 75 
LBS POLLUTANT/IK LB FUEL/CYCLE: 13. B8B 
LBS POLLUTANT/IK LB TH-HR/CYCLE: B.677 
LBS POLLUTANT/IOOOK LB TH AT T .o.: o.598 

llODE FRACTIONAL POWER ElllSS ION FUEL USAGE TlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RATE RATE WT FACTOR MODE MASS llASS IK LB FUEL t Tt+-HA I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.06D 870.0 5.113 731.452 1.DDO 19.00 I .63B 2ll.6l 1.on 275. 50 0.00595 
TAKEOFF 1.000 14500.D o.o 8359.258 I.DOD 0.70 o.o 97.52 o.o 169.11 o.o 
CLIM BOUT 0.85D 12325.0 0.115 699D.484 1.000 2.20 0.004 256.12 0.016 451.92 0.00001 
APPROACH 0.400 5800.0 0.101 2916. 116 1.000 4.00 0.001 194.41 o.on 386.67 0.00002 
TAXI-IDLE 0.060 870.o 5.173 731.452 1.000 7. DO 0.604 85.34 7.073 I 01.50 0.00595 

TOTAL FOR CYCLE: 2.253 865. 21 1384.15 
LBS POLL UT ANTI IK LB FUEL/CYCLE: 2. 604 
LBS POllUTANT/IK LB TH-HR/CYCLE• 1.627 
LBS POLLUTANT/ IOOOK LB TH AT T.Q.: o.o 

MOOE FRACTIONAL POWER Ell I SS ION FUEL USAGE T lllE IN NOX FUEL LB NOX/ ENERGY LB NOl/ 
POWER I TH RUE RATE WT FACTOR llODE llASS llASS IK LB FUEL • TH-HR • TH-HR 

LB/HR LS/HR lllN. Les. LBS. 

TAXI-IDLE 0.060 870.0 1. 346 731.452 1.000 19.0D 0.4Z6 231. 63 1.840 275.50 O.DDl55 
TAKEOFF 1.000 14500.0 9B.5BI 8359.25B 1.000 0.10 1.150 97.52 11. 793 169.17 o. 00680 
CLlllBOUT D.850 12325.0 71.154 6990.484 1.000 2.20 2.609 256.32 10.179 451.92 D.DD577 
APPROACH 0.400 5BOO.O 14.584 2916.116 1.000 4.00 0.972 194.41 5.001 lB6. 6 7 O.DD251 
TUI-IDLE 0.060 B70.0 1.146 711.452 1.000 1.00 0.157 B5. 34 1.B40 101. 50 0.00155 

TOTAL FOR CYCLE• 5. 314 B65.21 1384. 75 
LBS POLLUTANT/IK LB FUEL/CYCLE• 6.142 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 3.SlB 
LBS POLLUTANT/IODOK LB TH AT T.O.: 79.llB 
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DATE: 1122171 

TEST OAGANIZATI~: W R I TWA 

ENGINf SUPPLIER: w 

ENGINE OAfA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••· 

CAL ID NU~RER: z7q ENGINF. TYPF ANO HOOfL: JT8Q-q SERIAL NUHRER: 

RATED THRUSr: 

ENGINE TOTAL TIME: 

TIME SINCf HOT SECTION OVERH4UL: 

Tl ME SINCE: 

Nl COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COHRUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAULS 
Nl TURRINF. OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-4 TF FIJF.L H/C RAT 10: 

14500. 

441J. HRS 

1027. HRS 

4411. HRS 
'413. HRS 
1027. HRS 
1027. HRS 
4413. HRS 
4413. HRS 

2.020 

OPE~ATIONAL OAJ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TF.HPFRATURE, OEGRF.ES F: SURT 11.00 FINISH 11.00 

ATMOSPHERIC PRESSURE: START 28.82 FINISH 28. BJ 

INLET AIR HUMIDITY, LRS HZU/LB AIR: 0.0141 

18.00 Pf.RUNT 

SAMPLE LINE: TEMPfPATURE, CEGREES C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME, SEC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

f/A ANO AIRFLOW CALCllLATEO FROM EXHAUST COMPOSlflON FOR FOURTH RUN. NOl 
OF.TERHINEO ~· suer•ACTION. ENGINE EQUIPPED •lrH SMOKELESS BURNER CANS. 

ELAPSEO TEST POWF.R ENG INF HEASUREO GAS GEN 
TI MF MOIJE THRUST,LRS PERCENT SPEFO FUEL AIR FLOW 

OR OHO RPM FLlJW L0/SEC 
SHP r .o. Nl NZ LR/HR 

o.o l / 0500.00 b5 7170.00 !OB40.00 51RO.OO 111. 80 
ll.55 ?I 11qoo.oo Rl non.on 11760.00 b510. 00 118.00 
2R.40 ]/ llbb0.00 04 8150.00 11510.00 7RIO.OO 142. JO 
n.4o " llB0.00 8 Jl00.10 7510.00 10~0.oo Jl. 10 
)Q.40 5/ 4 12660. 00 81 Id IC.no llH0.00 7100.00 115. 10 

POWER EXHAUST E XHAUC)T en co THC NO NO 
PERCENT GAS GAS I WE fl 2 CWFTI I WETI 2 

RATED fF.MP PRFSSURF PP"tV 1 oE TI PPMV PP~V l•HI 
T.n. OEGREE~ F PC) I A PERCENT v PP~V 

•• 8b<il. 00 9. }'Q 28. 00 2. bl n.o 48.00 5.00 
A2 <;147.00 17. 10 l b.00 2.87 o.o bR.00 4.00 
q4 <J74.no 14.50 12.M 1.01 o.o AR.00 5. 00 

A bH.00 o.qo 417.00 l.R3 144.00 3 .oo 8. 00 
Al Q7b.OO IJ.10 lb.00 z.q1 o.o 7~.QO It.CO 

CALC 
FIA 

O.Ol7BOO 
0.014200 
0.015200 
o. oonoo 
O.Ol4b00 

NO 
x 

f WF.T I 
PPMV 

SJ. 00 
1?.00 
q3.oo 
11.00 
7q .oo 

COMPRESSOR ENf.I NE ruRBINE 
DISCHARGE PRESSURE INLFT 

lE•P MATIO Tf li'P 
DEGRFES F EPP OF.f.~FFS 

-o.oo -o.oo -0.00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -n.oo 
-o.oo -o.oo -o.oo 

ALDEHYOES SMOKF PAOTICIJLAfES 

-o.oo -o.oo -o. 00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-n.oo -0.00 -o.oo 
-o.oo -o.oo -0.0(1 

POWER •ASS !:'41 'USS EHi ••~s EMI •ASS EMI HASS E~I MASS [HI JlllASS E"l I .•Ass r M 1 MASS EMI MASS EMI ~llSS EM I "ll\SS ~•I 

PFRCF.NT r.n HC ~nz C02 NO NO.- Cu H( N02 cnz NU '"0)( 
RArEO LP/IK LB/ lK L B/lK l~/ l K LR/IK LB/I K l~/MR Le/HR LP./HR LA/HR LA/"R l~/H~ 

T.O. LA f:IJEL Lr FUFL LR FUEL LA FUFL LP. FUFL LB FUEL 

bS 2. l 4 o.o 11.61 31ZQ. 88 b. oz b. b4 11 .01 o.o J. 25 lb21Z.7Q 11. 17 3'.4l 
R? 1.11 o.o 1. 4b 'I] 1. 4"1 7. 70 8. 21 1. ,0 o.o 3.00 20s n .n so.•u, 51. Qb 
q4 n. 7"1 o.o n. i;3 ll32.0l q. JQ q.q2 b.CQ. o.o 4.lb 2'4bl.05 7l.l0 77.46 
a 44.nq A. 12 l. JQ 3040. 05 o. 52 I.QI 4b.Z9 Q. I• I. 4b 31Q2.05 D.55 2.01 

81 1.01 o.n n .4t. H \I. 55 8.27 8. 71 7 .62 o.o 3. I) 22Zl4.03 5 8. 10 bl.BJ 

POW FR (fl co IHC NO N~ NO 
Pf.RCf.NT 2 2 x 

RATED Lf\/ l K. TH-HR LR/lKllfTH-HR. L9/IK#TH-t<R LB/IKfTH-~R LR/ IKITH-H• LO/ l KUH-HR 
T .O. 

b5 1. 105 l 70ti .60<il o.o 3.281 0. ]4} J .b2 I 
R2 0.613 17ZR.Q01 o.o 4.282 O.H2 4. 534 
q4 0.445 11qo. 706 o.o 5.3" o. 305 5.671 

R lQ.'31 2705.IZb 7.75Q 0.4b4 l. ZJb 1. 700 
~I O.!>OZ t 75b.l43 o.o 4.b3b o. 24' 7 4. 884 

F 
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CAL ID NUMBER• Z79 ENGINE TYPE AND MODELS JTBD-9 SERIAL NUMBERI P665489B 

TEST 01!.GANIUTIDN: S II R I TllA 

MODE FRACTI DNAL PDllER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE D.06D 870.0 45.ZOI 148.448 1.000 19.DO 14. 314 zn.01 60.393 ZT5.50 0.05195 
TAKEOFF I.DOD 145DD.D 6.531 8Z96.590 I.DOD o. 10 O.DT6 96.79 0.181 169. IT D.00045 
CLIM8DUT D.B5D 123Z5.D r. 897 6B4B.914 I.DOD z. ZD O.Z90 Z5t.I] t .153 451.9Z 0.00064 
APPROACH D.4DD 5800.0 ZD. 153 3470.408 1.000 4.DO 1.384 ZJl.36 5.98D 3B6.6T D.OD35B 
TAXI-IDLE D.060 870.0 45.ZOI 74B.44B 1.000 1.00 5.Zn BT.3Z 60.393 101.50 0.05195 

TOTAL FDR CYCLE: Zl.336 903. 61 IJ84. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 2J.61Z 
LBS POLLUTANf/IK LB TH-HR/CYCLE: 15.408 
LBS POLLUTANT/ IDODK LB TH AT T.a.: 0.5Z5 

MODE FRACTI DNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 BTO.O 10.131 148.448 1.000 19.00 3.Z08 zn.01 IJ. 536 ZH.50 0.01164 
TAKEOFF 1.000 14500.0 o. n2 8296.590 1.000 o. 10 0.004 96.79 0.040 169.IT 0.00002 
CLIMBOUT o. 850 IZ3Z5.0 o.zn 6848.914 1.000 z.zo 0.010 Z51.13 0.040 451.9Z o.ooooz 
APPROACH 0.400 seoo.o o.zro 3410.408 1.000 4.DD 0.018 Z31.36 0.078 386.67 0.00005 
TAXI-IDLE 0.060 BTO.O 10. IJI 748.448 I.DOD r.Do 1.182 87.32 11. 536 101.50 0.01164 

TOTAL FOR CYCLE• 4.42Z 903.61 1384.15 
LBS POLLUTANT/IK LB FUEL/CYCLE: 4. 894 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 3.193 
LBS POLLUTANT/IODOK LB TH AT T.o.: 0.267 

MODE FRACflONAL POWER EMISSION FUEL USAGE TIME IN NDX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 1.004 748.448 1.000 19.00 0.318 231.01 1.341 Z75.50 0.00115 
TAKEOFF I.ODD 14500.0 86. 323 8296.590 1.000 o. 70 1.001 96.19 10.405 169.IT 0.00595 
CLl,.BOUT 0.850 12325.0 60. no 6848.914 1.000 2. 20 2. 212 251.13 8.809 451.92 o.004B9 
APPROACH 0.400 580D.O IJ.859 34T0.40B 1.000 4.00 0.9Z4 231.36 3.99] 386.67 o. 00239 
TAX I-IDLE D.D6D ero.o 1.004 748.448 I.ODD r.oD 0.11 r 87.32 1.341 IDl.50 D.00115 

TOTAL FOR CYCLE 1 4.518 903.61 1384. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 5.066 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 3.3D6 
LBS POLLUTANT/ IODDK LB TH AT T .o.: 69.456 
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DATE• 7/ZJ/11 

TEST OAGANIZATION1 

ENGINE SUPPLIER: 

W A I TWA 

W A 

ENGINF OATA ••••••••••••••••••*''''''''''''''''''''''''''''**''''''''''''''''''''''''''''''''''''''''''''''''''''''''''• 
CAL 10 NUMBER: 2BO ENGINE TYPE ANO MODEL• JT80-9 SEA UL NUMEA: 

RATED THRUST: 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOllLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
N2 TllRA INE OVERHAUL: 

FUEL: JP-4 TF FUEL H/C RATIO: 

14500. 

808B. HAS 

o. HAS 

BOBB. HAS 
BOBB. HRS 

o. HAS 
o. HRS 

BOAB. HRS 
BOBR. HAS 

2.020 

OPEAATIOH4L OAlA ''''''''''''''''''''''''''''''''''''''''''''''''''''' 

INLET AIR Tf~PfPATUPE, DEGREES F: START B2.00 FINISH 82.00 

ATMOSPHERIC PKESSUAF: START 28.BI FINISH 78.BI 

INLET AIR HUMIDITY, LAS H20fLB AIR: 0.0161 

ULlTIVE HUMIDITY: 57.no PERCENT 

SAMPLE LINE: TEMPFRATURE, CEGREES C: 150.0C, FLOW RATE, LITERS/HIN: 

SAMPLE LINE TRANSPORT TIME, sec: 1.no 

NUMBER OF TESTS: 

COMMENTS: 

FIA ANO AIRFLOW CALCULATED FROM fX"AUSf COMPOSlflON FOR FOURfH RUN, NO? 
DETERMINED BY SURfRACflON. ENGINf fQUIPPfO WITH SMOKELESS RURNEP. CANS. 

fl AP SEO TE Sf POWFA FNGINE MEASURFO GAS GEN 
TI MF MODE THRUSf,L8S PERCE NI SPHO FUEL AIR FLOW 

OR ••TED RPM FLOW LBfSEC 
SHP T .n. NI N? LRfHR 

o.o 11 0 9~40.00 65 7230.00 10970.00 5490.00 111. 10 
11.•o 21 I 11740.00 80 1120.00 11180. 00 6820.00 126.IO 
16.25 3f 2 13760.00 94 8230.00 I I 7b0.00 8300.00 140.40 
22.50 4f l ~70.00 4 2440.00 6490.00 910.00 ?9.70 
21.00 51 4 11550.00 93 a220.oo 11710.00 8250. 00 138.90 

POWER F.XHA.UST EXH•UST en en THC NO NO 
PERCENT GAS r.As 1wer 1 2 (WET I I •ET I 2 

RAT en HMP PRESSURE PP~V I WF II PP~\/ PPHV I WF TI 
r.n. ~EG•EES F PSIA PF.RCfNT v PP~V 

65 864. 00 9.10 lb. 00 Z.1b 1.00 62 .OO 1.00 
80 94 3. 00 11. 90 l4. 00 1.02 o.o Bo.co 5.00 
94 101q.oo 14. 50 10.00 l.21 o.o 111. 00 5.00 

4 705. 00 0.40 lZ4. 00 I .6Q 144.00 l .oo q.oo 
93 1005. on 14.40 9.00 l.7, o.o I 08.00 J. 00 

CALC 
FIA 

O.OIHOO 
0.015000 
O.Clb400 
0.008500 
0.016~CO 

NO 
x 

IWFT I 
PP!'tV 

05.00 
as.co 

116.00 
12 .oo 

111.00 

P6651708 

COMPRESSOR ENGINE TURAINf 
n I SCHARGE PRESSURE INLET 

HHP RAT I 0 TEMP 
DEGREES F FPR OEGAEES 

-o.oo 1.65 -o.ao 
-o.oo I. 84 -o.~o 

-o.oo 2.03 -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oc 

AL OE HYDE S SHOK E PART ICULAfF~ 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER •ASS EMI M~SS E•I MASS FMI MASS FMI ~ASS EMI MASS EM I MASS FMI H•SS E•I MASS FMI •ASS EMI HASS F•I ~ASS E•I 
PF RC ENT cu HC •02 C!J2 NI) NOX co HC N02 C02 NO NOX 

RAT FD LOflK L RflK L~f IK LRflK LR/lK LBflK LRfH~ L~fHA l st/HM LB/t-IR l ~/ ... R let HR 
T.O. LB FUEL LR FUEL LR FUEL LR FUEL LB FUEL LB FUEL 

65 I. lb 0.04 O.Jb 3131. 11 7, ]5 7. 71 6.14 o.ZJ 1.95 11190.91 40. 37 42 .12 
AO o. 92 o.o 0.54 3131. 7q 8.67 9,ll 6. 10 o.o 3. 10 21358.BO 59.1~ 62.R5 
94 o. bZ o. 0 0.51 31]2.26 11. lZ II.Al 5.15 a.a 4.73 25q51.19 91. 9B 98.21 

4 H.20 9. 41 I. 70 3048. 81 0.57 2.26 H.85 8.62 I. 54 2774.42 o. 51 ?.no 
q3 0.55 o.o O. JO 3112.17 IQ.BA I I. IA 4.55 o.o 2.49 25A4?.08 sq. 11 qz.21 

POWER cu co r~c NO NO NO 
PERCENT 2 2 x 

RATEO lB/llCITH-~A LR/lKITH-Hq, l Al 1 Kl TH-HR LB/I KITH-HR LB/ IKITH-HR: L9/IKfTH-HR 
T.O. 

h5 C). 665 I i:t\J I .,qflz 0.07.'9 •.212 0.205 4 .416 
AO o. 537 IRl•.llA o.o 5.03R o. JI 5 s. 353 
94 0.175 IAdq.175 o.o 6.830 n.1oe 7. I lA 

4 50,,26 4litO.,qzz 12.Sbl o. 76g 2.10~ '). 074 
91 0.136 1qo1.1H o.o b.h25 0.184 6.A09 

F 
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CAL ID NUMBER: 2BO ENGINE JYPE AND MDDELI JTBD-9 SERUL NUMBER• P665170B 

TEST ORGANUATIONI S W R I TWA 

MOOE FRACTIONAL POW EA EMISSION FUEL USAGE TIME IN co FUEL LB CO I EN EAGY LB CO I 
POWE A t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE D.060 870.0 28.619 B99. IH 1.000 19.00 9.063 284.13 JI .B29 215.50 0.032B9 
TAKEOFF 1.000 14500.0 5.511 8912.193 1.000 0.10 0.064 101.98 0.619 169.17 0.00038 
CLIMBOUT 0.850 12325.0 5. 858 1116. 168 1.000 2.20 o. 215 261.66 0.821 451.92 0.0004B 
APPROACH 0.400 5800.0 11.291 19]].170 1.000 4.00 0. 751 262.21 2.811 186.67 0.00195 
TAXI-I OLE 0.060 870.0 28.619 899. IH 1.000 1.00 ]. 319 104.90 JI. 829 101.50 0.03289 

fDTAL FOR CYCLE: 13. 433 1017.48 1384.75 
LBS POLLUTANT II K LB FUEL/CYCLE: 13. 202 
LBS POLLUTANT/lK LB TH-HA/CYCLE: 9.701 
LBS POLLUTANT /IOOOK LB TH AT T.O.: 0.444 

MODE FAACT I ONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER ' TH RATE RATE WT FACTOR MODE MASS MASS lK LB FUEL t TH-HR • TH-HR 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 B70. 0 6.070 899.1] 1 1.000 19.00 1.922 284.13 6.151 275. 50 0.00698 
TAKEOFF 1.000 14500.0 D.BBI 8912.79] 1. 000 0.10 0.010 103.98 0.099 169.11 0.00006 
CLIMBOUT O.B50 12325.0 0.289 7136.168 1.000 2.20 0.011 261.66 0.041 451.92 0.00002 
APPROACH 0.400 5BOO.O I. 041 3933.170 1.000 4.00 o. 069 262.21 0.265 386.67 0.00018 
TAXI-IDLE 0.060 B70.0 6.070 899.131 1.000 1.00 0.108 104.90 6.751 101.50 0.00698 

TOTAL FOR CYCLE: 2.121 1017.48 13B4.H 
LBS POLLUTANT /IK LB FUEL/CYCLE I 2.614 
LBS POLLUTANT II K LB TH-HR/CYCLE: 1.965 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.70B 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWE A t TH RATE RATE WT F AC TOA MOOE MASS MASS lK LB FUEL t TH-HA • TH-HA 

LB/HA LB/HA MIN. L llSo LBS. 

TAll-IOLE 0.060 810.0 2.131 B99.131 1.000 19.00 0.617 284.1) 2.111 275.50 0.00246 
TAKEOFF 1.000 14500.0 114. 861 8912. 79] 1.000 0.10 1.140 103.98 12.881 169.17 o. 00792 
CLIMBOUT O.B50 12325.0 11. 512 11J6.16B 1.000 2.20 Z.622 261.66 10.021 451.92 0.005BO 
APPROACH 0.400 5BOO.O 21.ooe ]9)).110 1.000 4.00 1.401 262.21 5.341 ]B6.67 0.00362 
TUI-IDLE 0.060 810.0 2.131 B99. ll1 1.000 1.00 0.249 104.90 2.111 101.50 0.00246 

TOTAL FOR CYCLE: 6o2B9 1011.48 1384.15 
LBS POLLUTANT/I< LB FUEL/CYCLE: 6.181 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 4.542 
LBS POLLUTANT II OOOK LB TH AT T .o.: 92 .416 

' I 
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OATEI 1121111 

TEST ORGANIZATION: W R I TNA 

ENGINE SUPPllERI 

ENCINF OAT6 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TYPE ANO MODEL• JT81>-9 SER UL NUMBER I P6489158 

RATEO THRUST: 14500. 

ENGINE TOTAL TIME: 15252. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 15252. HRS 
N2 CO~PRESSOR OVERHAUL: 15252. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOLZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINF OVERHAUL: 15252. HRS 
N2 TIJRB I NE OVF.RHAUL: 15252. HRS 

FUEL: JP-4 TF FUEL H/C RATIO: 2.020 

OPEAATIONAL DATA ••••••••••••••••••••••••********'*****************''' 
INLET AIR Tf.MPERATURE, OEGREF.S F: START 74.00 FINISH n.oo 
ATMnSPHERIC PRESSURF: START 28.83 FINISH 28.83 

INLET AIR HUMIDITY, LBS H2n/L8 AIR: 0.0101 

RELATIVE HUMIOITY: b2. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, OEGMEES c: 150,00, FLOW MATE, LITFRS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME, SFC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

N02 Of.TERHINEO BY SUBTRACTION, ENGINE EQUIPPED WITH SMOKELF.SS RUANE~ CANS. 

El&PSFO !EST POWER FNGINE HEASUREO GAS GEN CALC COMPRESSOR ENG INF TURSI NE 
TIMF MOOE THRUST ,LBS PERCENT SPEED FUEL AIR FLOW FIA DISCHARGE PRES SURF INLET 

OR RATED RPM FLOW LB/SEC TFMP RA TIO TEMP 
$HP T. o. NI N2 LA/HR DEGREES F EPA DEGREES 

o.n II 0 Qb80.00 bb 1280.00 10960.00 5600.00 117 .50 o. 013700 -o.oo l.b5 -o. co 
1.20 21 I 11370.00 rs 7690.00 112TO.OO 6630.00 129.JO 0.014200 -o.oo l.Tq -o.oo 

12.10 JI 2 I 2B50.00 88 8050.00 11510.00 T6JO.OO 140. TO 0,015100 -o.oo 1.92 -o.oo 
14. JO 41 3 1040. 00 T 2930.00 1150.00 1010.00 )4. 20 0.000200 -o.oo -o.oo -o.oo 
7.1.00 51 4 17110. 00 88 8020.00 11420.00 T600.00 140.20 0.015100 -o.oo -o.oo -o.oo 

POWER F.•HAUST EXHAUST ca cc THC NO NO NO Al OE HYDE S S~OKF PARllCULATFS 
PERCENT GAS GAS I WET I 2 IWET I I WET I 2 x 

RA TEO TEMP PRESSUU PPMV l~FTI PPMV PPMV I WETI CWETI 
T .a. OF.GRfFS F P5 IA PERCENT v PPMV PPMV 

•• 88 T. 00 9. 20 15. 00 z.~9 1.00 •J.00 7.00 h5.00 -o.oo -o.oo -o.oo 
T8 911 .oo 11.20 11.00 2. TB o.o 85.00 2.00 AT.DO -o.oo -o.oo -o.oo 
88 qeo.on 11. 00 10.00 z .Q] o.o 101.00 z. 00 1r1.oo -o.oo -o.oo -o.oo 

T bT8. 00 0.70 211. 00 •• 65 42.00 12.00 1.00 15.00 -o.oo -o.oo -o.oo 
88 984.00 12.90 10.00 2.95 o.o 99.00 3.00 102.00 -o.oo -o.oo -o.oo 

POWER ••SS F•I MASS EHi MASS E•I MASS EM I MASS EMI MASS [Ml ~ASS E•I MHS EHi MASS EMI HASS FM I •Ass F •I MASS EMI 
PF.RCE~T en HC N02 coz Nn NO• en HC N02 cn2 NIJ NOX 

R Al ED LR/IK l B/lK l RllK LBll K LR/ IK LBllK L8/Hk LUHR l A/HM LR/HR l BIHll I. !!/HQ 

T. o. LR FUFL LR FUEL LB l=UEL LB fllEL l B FUEL LR FUEL 

6b 1.15 0.04 0.25 3131.31 7. q6 e.22 b ,4b o. 25 1. 42 IT515.J2 44.Sq 4b.Ol 
TA o. 79 o.o 0.24 1112.00 10.01 10. 25 5. 23 o.o I. 56 20T65.IT 66. J1 61.91 

•• o. bB o.o a. 22 3132. IT 11. 29 11. 51 5 ••• o.o 1.11 23AQ8,4b ~6.12 81. 8 J 
1 25.12 7. 86 0. 5q )085. 91 2. 15 2.93 25. 31 z.aq 0.59 3llb.T8 2. 31 2.% 

88 o. b8 o.o o. J 3 3132.18 IO.Q9 11. 32 5." o.o 2. ~3 23804.55 81. 51 Bb. 04 

POWER ca ca THr. NO NU NO 
PERCFNT 2 7 • 

RATED LA/IKITH-HP LB/IKITH-HR. LB/IKHH-HR LR/lklllTH-Hll LB/IKITH-HM: LR/IKITH-Hq, 
T.n. 

66 0.668 1811 .500 0.025 ".606 n. 11.io 4. 15] 
18 0.460 182•.llZ o.o 5. P.38 0.131 5.9T5 
BB 0.404 1859.802 o.o 6. T02 O. IJJ 6.815 

T 24.391 299•.•C9 7. TAI 2.219 0.5TO 2.84B 
88 0.40~ 18•4.IOO o.o 6.540 o. ic~q b.138 
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CAL ID NUNBER• 283 ENGINE TYPE AND NODEL: JTS0-9 SERIAL NUNBEA• 15252. 

TEST ORGANIZATION• S w A I TWA 

NODE FRACTIONAL POWER ENI SS ION FUEL USAGE TINE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LS FUEL I TH-HR I Ttt-HR. 

LB/HR LB/HR NIN •. LBS. LBS. 

TAX I-IDLE 0.060 870.0 25.941 803.260 1.000 19.00 s.211 254.37 32.303 275.50 o.029B2 
TAKEOFF 1.000 14500.0 4.90 8405.980 1.000 0.10 o. 058 98.07 o.588 169.17 O.ODOH 
CL IMBOUT 0.850 12325.0 4. 665 1264.'55 1.000 2.20 0.111 266. 3l 0.642 451 .92 0.00038 
APPROACH 0.400 5800.0 11.143 3231.328 1.000 4.00 0.10 215.42 3.448 386.67 0.00192 
TAXI-I OLE 0.060 870.0 25.947 803.260 1.000 1.00 3. 027 93. 71 32.303 I Ot .50 0.02982 

TOTAL FOR CYCLE: tz.215 92 7. 94 1384. 75 
LBS POLLUTANT/ I K LS FUEL/CYCLEI 13.164 
LBS POLLUTANT/IK LB TH-HR/CYCLE• B.821 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.398 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MOOE NASS NASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HA NIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 2.648 B03.260 1.000 19.00 O.BJ9 254. ll 3.296 275.50 0.00304 
TAKEOFF 1.000 14500.0 0.110 8405.980 1.000 0.10 0.002 9B.07 0.020 169.17 0.00001 
CLIMBOUT o.B50 12325.0 o.on 7264.555 1.000 2.20 0.003 266. 37 0.010 451.92 0.00001 
APPROACH 0.400 5Boo.o 1. 20B J2Jl.32B 1.000 4.00 o.os 1 215. 42 0.374 3B6.67 0.00021 
TAXI-IDLE 0.060 870.0 2.648 B03.260 1.000 1.00 o. 309 9J. ll 3.296 101.50 0.00304 

TOTAL FOR CYCLE• 1.2n 927.94 1384. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 1. 32B 
LBS POLLUTANT/IK LB TH-HR/CYCLE: O.B90 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 0.137 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE NASS NASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 l.B47 BOJ.260 1.000 19.00 o.5B5 254. 37 2.JOO 275.50 0.00212 
TAKEOFF 1.000 14500. 0 109. 397 8405.980 1.000 0.10 1. 276 98.01 13.014 16'1. I 7 0.00754 
CLIMBOUT 0.850 12325.0 80.286 7264.555 1.000 2.20 2.'144 266.37 11.052 451.'12 0.00651 
APPROACH 0.400 5800.0 16.Hl 3231.328 1.000 4.00 1. 08'1 215.42 5.057 386.67 0.00282 
TAXI-IDLE 0.060 870.0 l.847 803.260 1.000 l.OD 0.215 '13. ll 2.300 101.50 0.00212 

TOTAL FDA CYCLEI 6.110 927.'14 1384. 75 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 6.584 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 4.412 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: SB.020 
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UAlt::I II ~DI I l 

TEST ORGANIZATICJH 

ENCINE SUPPLIER! 

W R I TWA 

W A 

' 
ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: 2B4 ENGINE TYPE ANO MODEL• JTBO-Q SERIAL llUMBER • P6h250S 

RATEO THRUST• l4SOO. 

ENGi NE TOTAL TI ~E: 3613. HRS 

Tl ME SINCE HOT SECTION OVERHAUL l o. HRS 

TIME SINCE I 

NI CO•PRE SSOR OVERHAUL' 3613. HRS 
NZ COMPRESSOR OVERHAUL: 3673. HRS 
COMBUSTOR CAN REPLACEMENT& o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL• 3613. HRS 
NZ TURRINE OVERHAUL• 1613. HRS 

FUR• JP-4 TF FUEL H/C RATIO• z.ozo 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPfRATURE, OEGRFES F: START 66.00 FINISH 67.00 

ATMOSPHERIC PRESSURE: START 28.QO FINISH 18.91 

INLET AIR HUMIDITY, L8S H20/L6 AIR: 0.0130 

RELATIVE HUMIOITY: 84, DO PERC FNT 

SAMPLE LINE: TEMPERATURE, DEGREES t: 150.00, FLOW RATE, LITERS/MIN: 

SAMPLE LINE TRANSPORT TIME, sec: 1.00 

NUMBER OF TFSTS: 

COMMENTS: 

N02 OETEP•INEO BY SUBTRACTION. ENGINF EQUIPPED olTH SMOKELESS BUKNFR CANS. 

El APSFO HST POWER ENGINE MEASURED GAS GEN CALC COHPRFSSDR ENGINE 
TIME MOOE IHRUST,LBS PF.RCFNT SPEED FUEL AIR FLO• FIA DISCHARGE PRESSUKE 

OR RATFO RPM FLOW LR/SFC TEMP RATIO 

TURBINE 
INLET 

TEMP 
SHP T,O, NI NZ LB/HR OEGREFS F EPA OEGHE S F 

o.o II 9520.00 65 1120.00 IOBQ0.00 5270.00 111.00 D.012500 -o.oo 1.65 -o.oo 
IB.00 21 11020.00 75 1S?O. 00 11150.00 6150.00 IZA.00 0.013300 -o.oo 1.79 -o.oo 
ll.00 ll IH00.00 94 Bl50.00 11580 .oo B040.00 1•8.00 0.015100 -o.oo Z.OJ -o .. on 
40.00 41 860.00 5 2600.00 6B40.00 850.00 31. zo 0.007600 -o.oo -o.oo -o.oc 
45.00 51 4 I 2740, DO ~1 7B70.~0 11400.00 7320. 00 141.00 0.014400 -o.oo -o.oo -o.oc 

POWER EXHAUST EXHAUST co co THC NO NO NO Al OfHYOES S•Or.E PART IC UL A HS 
PE RC ENT GAS GAS IWET I 2 IWFTI IWFTI 2 x 

RATfO TEMP PRESSURE PP"IV 1 •ETI PPfll:V PPHV I Wf Tl IWFT I 
T .o. OEGREES F PSIA PERCENT v PPMV PPHV 

b5 Rll.00 0.10 I 3.00 z.48 o.o 58 .co 5.00 63.00 -o.oo -o.oo -O.QO 
75 880.00 10.00 11.00 2.b1 o.o BO.OD b.oo 86.00 -o.oo -o.oo -o. 00 
04 q10.oo 14. 40 8.oo z.oz o.o 120.00 b.00 126.00 -o.oo -o.oo -o.oo 

5 bb?.00 0.60 3 31. 00 1.57 140.00 J.OO 1.00 10.00 -o.oo -a.no -c.oo 
81 945. no IJ.00 10.00 2.83 1.00 101.00 4.00 105.00 -o.oo -o.oo -a.no 

POWER HASS EM I MASS FMI MA~S E•I HASS FH I HASS EMI MASS FMI MASS EHi MASS E~I IUSS lH I MASS f.~I MASS F~I HASS EHi 
PERCENT en Ht NOZ C02 NO NO• co HC N02 coz NO NOX 

RATfD LAllK l Bl I K LB/ IK LB/ IK LR/IK LBll K LR/HK LA/HR l Dl~R LB/HR LS/HP l A/HI(. 
T .o. LB FUEL l ~ fU El LB FUfl LB FUFL LB FUEL LB FUEL 

65 1.04 o.o O.hb 11 JI ,bO 1. 6b 8. 32 5 .51 o.o -,.4A 16501.53 40. ]., 43.81 
75 O.H2 o.o 0. 74 3131,q5 9, Bl 10.55 5.05 o.o 4. 52 19261.50 60.H b4.RfJ 
q4 0.55 o.o o. 61 3132.38 ll.•6 l 4. I l 4.19 o.n 5.41 251B4.36 108.20 11).61 

5 40. 82 q.RQ 1. 42 1041.0B O.bl 2.0J 14.69 8.40 I. 21 2585,6B o. 5? 1.12 
B7 o. 70 0.04 0.46 ll32.02 11.60 I? .15 5.16 0.30 J. 39 22926 .41 ~5. 54 BB. 02 

POW FR co co THC NO ~{) NO 
Pf RC ENT 2 2 x 

PATED LB/ IK HH-HR LAllK#TH-H~ LB/IKfTH-HK LB/ I KUH-HR LR/ IK#TH-HR LS/I KITH-HR. 
T .o. 

65 o.51a 17H.564 o.o 4.238 0.365 4.604 
75 0.45B 1747.867 o.o 5 .4 75 0.411 5.885 
04 0.121 IB3B.275 o.o 7.B98 o. 305 8.292 

5 40. 143 l006.60q 0. 713 0.601 1.40 I 2.002 
B7 o. 't01) 17qq.-:i&2 0.023 6.7\lo 0. 266 6.9BO 
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CAL ID NUMBER: ZB4 ENGINE TYPE AND MODEL! JTBl>-9 SER I AL NUNBER I P614250B 

TEST DRGANllAT I QIU S II R I TWA 

MODE FRACTI DNAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENEAGY LB CD I 
POWER I TH RATE .RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tt+-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 BJO. 0 40.0DB BB6.145 1.000 19.00 12.669 ZB0.61 45. I 4B 215.50 0.04599 
TAKEOFF 1.000 14500.0 6.201 BBZB.016 1.000 0.10 0.012 102.99 0.101 169.11 0.00043 
CLIMBDUT O.B50 12325.0 4.366 1010.193 1.000 z.zo 0.160 259. 26 o.61B 451.92 0.00035 
APPROACH 0.400 5BOO. 0 14. 65'1 3551.601 1.000 4.0o 0.911 236.11 4. IZB 3B6.61 0.00253 
TAii-iDLE 0.060 810.0 40.00B 886.145 1.000 1.00 4.66B 103. 3B 45.149 101.50 0.045'1'1 

TOTAL FDR CYClEI 18.541 9B3.0Z 13B4.15 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 18. 861 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 13.3'11 
LBS POLLUTANT/ IOOOK LB TH AT T .o. 1 0.4'19 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE Ill FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 BJO.O ·. 9. 451 886.145 1.000 19.00 2.993 280.61 10.665 215.50 0.01086 
TAKEOFF 1.000 14500.0 0.168 BB2B.016 1.000 0.10 o.ooz 102.9'1 0.019 16'1.11 0.00001 
CLIMBOUT o. B50 12325.0 0.261 1010.193 1.000 z.zo 0.010 259. Z6 o.on 451. 'IZ o.ooooz 
APPROACH 0.400 5800.0 0.429 3551.601 1.000 4.00 0.029 236.11 0.121 386.61 0.00001 
TAXI-IDLE 0.060 810.0 '1.451 886.145 1.000 1.00 1.103 103. 38 10.665 101.50 0.01086 

TOTAL FOR CYCLEI 4.136 983.02 1384.15 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 4.201 
LBS POLLUTANT/IK LB TH-HR/CYCLE• z.991 
LBS POLLUTANT/IOOOK LB TH AT T.o.: a.us 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH UTE RATE llT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.D 1.610 886.145 1.000 19.DO 0.510 280.61 1.811 215.50 0.00185 
TAKEOFF 1.000 14500.0 IH.453 8828.016 1.000 0.10 1.551 IOZ.'19 15.111 169.11 0.00920 
CLIMBOUT 0.850 12325.0 85.160 1010.193 1.000 2.20 3. ll) 259.26 12.044 451.92 0.00691 
APPROACH 0.400 5800.0 15. 307 3551.601 1.000 4.oo 1.020 ll6.1l 4.310 386.61 0.00264 
TUI-IDLE 0.060 870.0 1.610 886.145 1.000 1.00 O. IBB 103.3B 1.811 101. 50 O.OOIB5 

TOTAL FOR CYCL El 6.398 'IB3. oz 13B4.75 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 6.50B 
LBS POLLUTANT/IK LB TH-HRIC YClE: 4.620 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 107.376 

I 

I 

IV-189 



DATE• 1126111 

TEST DRGANIZUI ON z W R I TWA 

ENGINE SUPPLIER• w 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 286 ENGINE TYPE AND MODEL: JTBD-9 SERIAL NUMBER: P6T4250B 

RATEO THRUST: 14500. 

ENGINE TOTAL TIME: 3613. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINr.E: 

NI COMPRESSOR OVERHAUL: 3611. HRS 
N2 COMPRESSOR OVERHAUL: 3613. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGf NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: 3673. HRS 
N2 TURBINE OVERHAUL: 1011. HRS 

FUEL: JP-4 TF FUEL Hit RATIO: 2.020 

OPERATIO~•l DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEHPERATUREo DEGREES F: START 67.00 FINISH 6B.OO 

AT~OSPHERIC PRESSURE: START 28.98 FINISH 28.98 

INLET AIR HUMIDITY, LBS H20/L8 AIR: o.OOT6 

RELATIVE HUMIDITY: 54.00 PERCENT 

SAMPLE LINE: TEMPERATURE, OF.GRFF.S t: 150.00o FLOW RATf, LITERS/MIN: 42.5n 

SAMPLE LINE IAANSPORT TIM[, SFC: 1.00 

~'UMBER OF TESTS: 

COMHFNT S: 

NOl OETERMINEQ RY SURTRACTION. ENCINF EQUIPPED •ITH SMOKELESS BURNER CANS. 
COMMENT LISTED ON CAL 10 #285 ALSO APPLY. 

F.LAPSEO TFS T POWER ENC INf MEASURED GAS GEN CALC COMPRESSOR tNCINF TURRI NE 
TI HE HOOE THRUST,LBS PFRCENT SPEFD FUEL Al A FLOW FIA DISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC !FHP RATIO TFHP 
SHP T. o. NI N2 1.B/HR DECREES F EPA DECREES F 

o.o 11 0 I 0820. 00 T4 T]60. 00 11080.00 hOl0.00 126. 10 0.011200 -o.oo I. 76 -o.oo 
5.00 21 l ll'l'I0.00 82 T620.00 11280.00 6730.00 115 .oo 0.013800 -o.oo I.BT -~.oo 

10.00 ]/ 2 llB50.00 '15 BI00.00 11600.00 8050.00 14'1.00 0.015000 -o.oo 2.04 -o.oo 
15.00 41 l 870.00 5 2650.00 oBoo.oo 810.00 17. 20 o.OOT500 -o.oo -o.~o -o.oo 

POWER FXHAUSI EXHAUST co co THC NO NO NO ALDFHYDES SHUK[ PARTICULATFS 
PERCENT GAS CAS IWEll 2 IWETI I WET I 2 x 

AAfED TF~P PRESSURF PP!'!V I WETI PPHV PPMV I WF. I I IWEll 
r.o. OEGRF.FS > PSIA PERCENT v PPHV PPMV 

74 B83.00 10.10 12.00 2 .... 1.no 74.00 5.00 T9.00 -o.oo -o.oo -o.oo 
82 QIA.00 12.)0 10.00 2. Bl 1.00 Q].00 5.oo qB.oo -o.oo -o.oo -o.oo 
q5 9BI .oo 14.TO q.oo ).OT o.o I 35.00 b.on 141.00 -o.oo -o.oo -o.oo 

5 653. 00 n.60 212.00 1. 56 llB. 00 5.00 o.oo 11.00 -o.oo -o.oo -c.oo 

POWER •ASS E~I MASS ~HI •AS~ EHi ~ASS EHi HASS EHi MASS EMI MASS FM I MASS EH I MASS f"1 I llllASS FJ1 I MASS ffl"I "'ASS f HI 
PERCENT co Ht N02 C02 NO NOX r.o Ht N02 C02 NO NOX 

PA TEO LB/lK L 81 l K LR/ lK LB/ IK LB/IK L~llK ld/HR LB/HR l 8/HP LB/HR LB/t-IP LP/~R 

r.o. LB FUEL LB FUEL LB FUFL LR FUEL LR fUEL LR FUEL 

" O.RlJ 0.04 O.bl llH.11 ... 01 'I.bl 5. 34 0.1.6 l. 66 lBB21.6R 54. 13 ':17. 7q 
R2 o. 10 0.04 0.5B 3lll.02 l0.T6 ll.H "· 74 o.n ). 89 21078.H 72.41 TO. 31 
95 0.58 o.o O.b4 3132.32 14.40 15. 04 4. 70 o.o 5.15 25215.20 115.qz 121.0, 

5 Jl. BB ... B4 I. 23 3053.00 1.02 2. 25 2~.41 a.'ib I. OT 2656.ll a.sq 1.qb 

POWFR co en THC NO Nfl NO 
Pf RC ENT 2 2 x 

AA TED LB/ lKlffH-~R LB/lKMfH-HA. l q/ I Kil TH-HR LB/lKHH-H~ LR/ !KtTH-HR LRIL KITH-HR 
T .O. 

74 O.'tQ4 l1)9.52T 0.024 S.OOJ O. llA 5.141 
B2 o. 195 1758.00A 0.021 6.019 o. 125 b. lb4 
q~ 0.340 IA20. 5qz o.o A.JM 0.111. e .. 74 t 

5 u.eTq 30~3. OC4 Q.844 l .021 I. 22A 2.250 
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CAL 10 NUllBER: 2B6 ENGINE TYPE ANO llOOEL: JT80-9 SERIAL NUllBER1 P6H2SOB 

TEST ORGANIZATION: S W R I TWA 

llODE FRACTIONAL POWER ENI SSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR llODE llASS llASS lK LB FUEL t TH-HR t TH-HR 

LB/HR Lii/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 ll.198 829.335 1.000 19.00 ID. 513 262.62 40.030 275. so 0.03816 
TAKEOFF 1.000 lHDO.O l.499 8596.344 1.000 0.10 0.041 100.29 0.407 169.17 0.00024 
CLIM BOUT 0.850 12125.0 4.600 7090.523 1.000 2.20 0.169 259.99 0.649 01.'12 0.00037 
APPROACH 0.400 saoo.o 16.010 3627.520 1.000 4.00 1. 067 241.83 4.413 386.67 0.00276 
TUl-IDlE 0.060 870.0 33.198 829.335 1.000 1.00 1.Bn 96. 76 40.030 101.50 0.03Bl6 

TOTAL FDR CYCLEs 15.663 961.49 13B4. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 16.290 
LBS POLLUUNT/IK LB TH-HR/CYCLE I 11.111 
LBS POLLUTANT/ IODOK LB TH AT T .O.s 0.282 

MODE FRACTIONAL POWER ElllSSIDN FUEL USAGE TlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAX I-IDLE 0.060 87D.D 9.701 B29.335 1.000 19.00 1.012 262.62 11.697 27'.50 0.01115 
TAKEOFF I.DOD 14500.D 0.665 B596.3H 1.000 o.1D O.OOB 100.29 D.071 169.17 0.00005 
CLIMBDUT 0.850 12325.o 0.121 7090.523 1.000 2.20 0.021 259.99 0.102 451.92 0.00006 
APPROACH 0.400 5BDO.O 1.184 3627.520 1.000 4.00 0.079 241. 83 0.326 386.67 0.00020 
TUI-IDLE D.060 870.D 9.701 829.335 1.000 7.DD 1. 132 '16.76 ll.6'17 101.50 0.01115 

TOTAL FOR CYCLE: 4.317 961.49 1384.75 
Las POLLUTANT/ I K LB FUEL /CYCLE: 4.4'10 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 1.111 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 0.535 

MODE FRACT I DNAL POWER Ell I SS ION FUEL USAGE Tlllf IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HA t TH-HA 

LB/HA LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 1.'124 829.335 I.ODO 19.00 0.60'1 262.62 2.320 275.50 0.00221 
TAKEOFF 1.000 14500.0 U9. JH 8596.)44 1.000 0.10 1.626 100.29 16.213 169.17 0.00961 
CLIN80UT 0.850 12125.0 87.191 7090.523 1.000 2.20 J. l'n 259.99 12.2'17 01.'12 0.00101 
APPROACH 0.400 5800.0 13. 813 3627.520 1.000 4.00 0.921 241. 83 l.808 386.67 0.00238 
TUI-IDLE 0.060 870.0 1.'124 829. 335 1.000 1.00 0.224 96. 76 2.120 101.50 0.00221 

TOTAL FDR CYCLE: 6.578 961.49 1384. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 6.841 
LBS POLLUTANT llK LB TH-HR/CYCLE• 4.750 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 112.139 
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DATEI 7129111 

TEST ORGANIZATION: WR I TWA 

ENGINE SUPPLIER: T W 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 1.87 ENGINf TYPE AND "DDEL: JT80-9 SEA IAL NU"8EA: 

RATED THRUST: 

ENGINE TOTAL TIME: 

TINE SINCE HOT SECTION OVERHAUL: 

TINE SINCE: 

NI CONPRE SSDA DVFAHAUL: 
N2 CONPAF.SSDA OVERHAUL: 
CO~BUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE DVF.AHAUL: 
.. I TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JP-4 ff FUEL H/C RAT IO: 

14500. 

4226. HRS 

24Z. HAS 

•226. HAS 
4126. HAS 

242. HAS 
242 • HAS 

4226. HRS 
4226. HRS 

2.020 

OPFRATIONAL DATA ***************************'*******'***************** 

INLET AIR TEMPfRATURE, DEGREES F: START 5A.00 FINISH 58.00 

ATMOSPHERIC PRESSURE: START 29.0I 29.00 

INLET AIR HUMIDITY, LBS H2D/LB AIR: 0.0110 

q7 .OO PERC£NT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLE Ll .. E TOANSPORT TIME, SEC: 1.00 

NUNBEP DF TESTS: 

COMMENTS: 

ENGINf EQUIPPED •ITH SMUKFLF.SS RUANEA CANS. NC2 DEIEAMl .. EO RY SUBTRACTION. 

ELAPSED TFS! POWER ENGINE MFA SURED GAS GEN 
llME MOOE THRUST,LBS PERCENT SPEED FUEL AIR FLOW 

OR RAIFD •PM FLOW LB/SEC 
SHP 1.0. NI NZ LB/HA 

o.o II 0 q5oo.oo 65 7220.00 10700.00 5400.CO 118 .oo 
15.00 ZI I 11400.00 18 7550.00 11110.00 6500.00 112.1.0 
ZB.00 JI z I 1200.00 91 8000.00 11480.00 1810.00 145. 70 
] 1. 00 4/ IOZ0.00 1 Z850.00 1110.00 980.00 34. 50 
37.00 5/ 11Z60.00 91 7960. 00 11450.00 7840.00 146. 20 

POWEP EXHAUST EXHWSI co co IHC NO NO 
PFRCENI GAS GAS I WE Tl 2 I WETI IWETI 2 

RAIEO IEMP PRESSURE PP~V IWETI PPMV PPMV I wF 11 
I .O. OEGAEFS F PSIA PERCENT v PPMV 

65 B46.00 9.10 16.00 2.58 o.o 6q.oo 6.00 
7B 901. 00 11. 50 11.00 ?.BO o.o aq.oo 5.00 
q1 q17. 00 13.60 9.00 3. 00 o.o IZl .00 5.00 

1 658. 00 0.60 354 .oo I .64 142.00 J.00 q. on 
91 911. 00 13.50 A.00 7.q9 o.o 116.00 4.00 

CALC 
F /A 

o.01z1no 
0.013700 
o. 014900 
0.007900 
0.014900 

NO 
x 

IWFTI 
PPJl1V 

75.00 
q4.00 

126.00 
IZ.00 

120.00 

P654589B 

COMPRESSOR ENGINE IUABINF 
DISCHARGE PRESSURE INLET 

TEMP AATI 0 IE"-P 
OFG•F.ES F EPR 0°GRFES 

-o.oo t.b4 -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

ALDEHYDES SMOKF PARTICULAIFS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER •ASS E• I MASS ENI MASS EM! MASS FM! ~•ss F•I MASS EM I MASS E"-1 ~ASS F.•I MASS F.MI MASS EMI ••SS E"-1 •ASS F•I 
Pf ACF.NT co HC .~oz C02 ~n NO> en HC N02 c~z NII NOX 

R Al ED LAii K LAii• LB/ IK LAii K L A/IK LBllK LB/HR LB/HR LB/HR LB/HR L~/HP LB/HR 
1.0. LR FUEL LB FUFL LB FUEL LB FUEL L 0 FUFL LB FUEL 

65 I. Z4 o.n o. 76 3L3L.10 B. 75 9.52 6.67 o.o 4. LI 16•09.02 .. , • 2 7 51 .1" 
1~ o. 7B o.n o. 50 1112.0L 10.'d 10.H 5. o• o.o 3.00 Z0358.06 67.65 7 I. 45 ., 0.60 o.o n.55 3lfl.30 I J. 21 I 3. 75 4 .t.7 o.o 4.2b 24463.21 l OJ. 15 107. 41 

1 It lo 18 9.60 1.14 1041.76 0.5B ?.33 4C .q5 CJ.4l 1.11 zqeo.44 a. 5 7 2.20 
QI o. '>3 o.n f).44 3132.40 p.10 13.14 4. I B o.o 3.43 2455B.04 q9.60 IOJ.04 

POWE? co co TH[ NU NO NO 
PERCE NI z 7 x 

RAIEO LB/lKMrH-11~ l~/lKfTH-Hi:t LB/IKIJH-HH. LB/lK•Tt-11R ll\/lKIJH-HR LB/I K flH-HR 
1.n. 

65 0.701 111q.B96 o.o 4.Q16 0.411 5.40• 
7B a.'•"' 1705.795 o.o 5.q34 o. 31] b.7.67 
91 0.154 1~'3.27A o.o 1. Bl4 o. 321 R. l H 

1 1.0. 142 n21.9qq •.122 0.559 1. 676 z. Zl5 
91 0 .115 IB51..03q o.o 1. 51 l n.z5q 1.110 

F 
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CAL ID NUllBERI 287 ENGINE TYPE AND llDDELI JT80-9 SERIAL NUllBERa P6545B9B 

TEST DRGANIZATIG't: S II R I TWA 

llDDE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE llT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN •. LBS. LBS. 

TAXI-IDLE 0.060 870.0 6B.1]8 789.361 1.000 19.DO 21.161 249.96 B7 .OBI 215.50 0.07901 
TUEDFF 1.000 14500.0 5. 330 8108.111 1.000 0.10 o.ou 101.60 0.612 169.17 0.00031 
CL IMBOUT o.B5D 12325.0 4.Bll 7234.B2B 1.ooD 2.20 D.176 265.28 0.665 01.•n 0.00039 
APPROACH 0.400 5BOD.O 16.201 3590.599 1.000 4.0D 1.oBo 239.37 4.'12 3B6.67 O.OOZ79 
TAXI-IDLE 0.060 B70.0 6B.HB 7B9.361 loDDD 7.0D B.019 92.09 Bl.OBI 101.50 o. 07901 

TOTAL FDR CYCLE: 31. ID5 948.31 13B4.15 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 32. BOI 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 22.463 
LBS PDLLUT ANT/ IDDOK LB TH AT T.o.: 0.429 

MODE FAAC Tl DNAL POWER Elll SS ION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 11. 397 7B9. 361 1.000 19.00 3.609 249.96 14.418 275.50 0.01310 
TAKEOFF I.DOD l45DD.D 0.112 810B.711 l.DDD O. lD 0.002 101.60 D.020 169.17 O.ODOOI 
CLIMBDUT D.B5D 12325.0 o. 221 72J4.B2B l.OOD 2.20 o.oDB 265.2B D.DJI 451.'12 o.ODOD2 
APPROACH 0.4DD 5BOD.O 0.208 359D.599 1.000 4.0D D.DU 239.31 0.05B 386.67 o.ODD04 
TUI-IDLE D.D6D 810.0 11.397 7B9.361 I.ODD 7.DD 1. 33D 92.09 14.0B IOl.5D D.0131D 

TOTAL FDR CYCLE: 4.963 94B.31 13B4.15 
LBS POLLUTANT/ 1K LB FUEL IC YCLE 1 5.213 
LBS PDLLUTANT/IK LB TH-HA/CYCLE: l.5B4 
LBS POLLUTANT/ IDDDK LB TH AT r.o.: D. UB 

MODE FRACTIONAL PDllER EMISSION FUEL USAGE TI ME IN NDX FUEL LB NOX/ ENERGY LB NDX/ 
POWER • TH RATE AATE Ill FACTOR MODE MASS MASS IK LB FUEL I TH-HR • IH-HA 

LB/HR LB/HA MIN. LBS. LBS. 

TUI-IDLE o.D60 B7D.O 1.393 7B9. 36 I 1.00D 19.DD D.441 249.96 1. 764 215. 5D D. DDl6D 
TAKEOFF l.DDD 14500.0 130.491 810B. 711 1.000 0. 7D 1.522 101.60 U.9B4 169.11 0.009DO 
CLIMBOUT o. B5D 12325.0 90.110 12J4.B2B 1.000 2.20 3.304 265.2B 12.455 451.92 0.00131 
APPROACH 0.400 5BOO.O IB.641 3590.599 I.ODD 4.DD 1.243 239.37 5.193 3B6.61 D. DD12 I 
TUI-IDLE D.06D 87D.D 1. 391 789. 361 l.DDD 7.DD 0.162 92.D9 1.164 IDl.50 D.DDl6D 

TOTAL FOR CYCLE: 6.671 948. 31 1384.75 
LBS POLLUTANT /IK LB FUEL/CYCLE: 1.031 
LBS POLLUTANT/ IK LB TH-HA/CYCLE: 4.Bl9 
LBS POLLUTANT/IOQDK LB TH AT r.o.: 104.993 

IV-193 



DATEI 7129171 

TEST ORGANIZATION• I nu 

ENGINE SUPPLIER 1 w A 

' 
FNG1Nf DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 288 ENGINF TYPE AND MODEL• JIBD-9 SERIAL NUMBfR I 

RATED IHRUSI: 

ENGINE !OHL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN RfPLACEMENI: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAULS 
NI TURBINE OVERHAULS 
NZ TURBINE OVERHAUL: 

FUEL: JP-4 IF FUEL H/C RATIO: 

14500. 

4078, HRS 

2945. HRS 

4078. HRS 
4078. HRS 
2945. HRS 
2945. HRS 
4078. HRS 
4078. HRS 

2.020 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR IEMPEAAIUAfo OFGREES F: START 

ATMOSPHERIC PRESSURE: START 

bl.00 

29.02 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0101 

Bb.00 POtEtH 

FINISH 63,00 

FINISH 29.02 

SAMPLE LINE: IEMPfRAIURE, DEGREES c: 150.00, FLOW RATE, LITERS/NIN• H.50 

SA•PLE LINE TRANSPORT llMf, sec: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

fNGINF. EQUIPPED WITH SMOKELESS BURNFR CANS. NC2 DETERMINED BY SURT•ACllON. 

ElAPSEO TE Sf POW FR F.M~INf. MEASURED GAS GEN 
Tl M[ MOOE fltRUSf,LBS PERCENT SP EEO FUH A IR FLOW 

OR RAfEO RP~ HOW LS/SEC 
SHP r.o. NI NZ LB/HA 

o.o l/ 0 9700.00 66 71)0.00 10710.00 5470.00 119.00 
10.00 21 I 12000.00 R7 76t.O.OO 111no.oo 68 ... 0. 00 1)5.80 
20.no )/ 2 13840.00 95 8090.00 11420.00 Bnc.oo 149. 30 
25.00 4f 880.00 6 2510.00 6950.00 910.00 32.40 
11.00 5/ 4 I J3bO.OO 92 7960.00 ll2b0.00 1110.00 l'b. 50 

POWER FXHAUSI [XHAUSI co co THC NO NO 
PfRCENT GAS GAS I WF.T I 2 IWff I I ltifE TI 2 

RATED TEMP PRfSSURF PPllllV I of fl PPMV PPMV I WE I I 
T .o. nEGREE s r PS I A PEPCENT v PPMV 

66 BlA.00 9,zo 12.00 2,59 o.o b5.00 3.00 
02 ~9e. oo 12.00 q.,.,0 2. 81 o.o 90.00 4. co 
95 961. 00 14. 50 6.00 2.q1 o.o 111.nr 5.0~ 

6 682. 00 0,60 2R5.00 1.02 120.00 6.00 1.00 
92 941 .oo 13.70 6,00 2. q4 o.o I 01, 00 1. 00 

C.ALC. 
F /A 

0.012800 
0.014000 
0.015100 
0.007800 
0.014700 

NO 
x 

IWET I 
PPMV 

68.00 
94.00 

122.00 
I 1.00 

114.00 

P6142bbB 

COMPRl::SSOR ENGINE TUA:BINE 
DISCHARGE PRESSURE INL Ff 

TEMP RAflO TEMP 
DEGREF.S F EP• O[GRCES f 

-o.oo l. 65 -0.0D 
-o.oo l.Bb -o.oo 
-o.oo 2.02 -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

AL DF.t<VOE S SMOKE PART ILULAHS 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER •A~S E•I M•SS F.•J ·~ss F.MI •ASS FMI MASS EM l MASS EM I MASS EMI ~ASS FHI MASS EMJ MASS EMI MASS Elll NASS C•l 
PERCENT en HC N07 C02 NO NO. en HC N02 cn2 NO NOW 

•AfEn LR/ I K l RI l k LR/IK L All•. l A/IK L8/JK lB/HO LB/Hlot LA/"R l8/HR L6fHP l ~/~P 
r .o. LB FUFL Le FUFL LA FU fl LB run LR FUEL LB FUH 

b6 o.•7 o.o O.~R 3131.19 B. 22 8.60 5,05 o.n 2.01 17110, R9 lt4.q4 4 7 .02 
A7 r.,,. o.o 0,47 1132.24 I 0,49 10,95 4.31 o.o J.19 21424. 50 11.13 74.92 
95 0.40 o.o o.5~ ]J)Z.61 12.90 13.45 3. 21 o.o 4.,48 2~46g.10 104.BB 109,]1 

6 14 •. H 8 .25 I. 38 )056.82 I. 1g 2.56 H.15 1. "I I .lh 2781.11 1.oe 2.H 
•? 0.41 o.o 0.78 1132.60 11.92 12.70 3. 16 o.o 6.06 24340. 31 92.61 98.b7 

POW FR co co fHC NO NO NO 
PERCFNT 2 2 x 

AAfEO LB/lKllTH-HR LR/IK#TH-HM LR/lklfM-HR LB/ llUHH-HR lf\/ IKlllfH-HR LB/11<.lfH-HR 
T .IJ. 

66 0.571 I 7b6.071 o.o 4.63) 0.21• 4. r:t41 

82 n.~&4 1785. 315 o.o 5.978 0.2'6 b.244 
9S 0.231 IR40. I BI o. 0 7.578 0.174 7.902 

6 15.193 H61.0JO 8.535 1.224 l.4l8 2.b52 
9?. o. 231 IAll.880 o.o 6,932 0.45) 7.B5 

IV-194 



CAL ID NUMBER: 288 ENGINE TYPE AND MDDEL: JTeD-9 SER UL NUMBER: P6142668 

TEST DRGANllATlllNI S W R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LS CD I ENERGY LB CD I 
POWER t TH RATE o.ATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HA I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 870.0 33.905 817.096 1.000 19.00 10. 716 25e. n 41.494 275.50 o.o3B97 
TAKEOFF 1.000 14500.0 2. B40 8499.000 1.000 0.10 0.033 99.15 o.334 169.17 0.00020 
CL IHBDUT o.B50 12325.0 3. 938 7098.379 1.000 2.20 0.144 260.27 0.555 451.92 0.00032 
APPROACH 0.400 58DO.O 9.291 2975.971 I.ODD 4.00 0.619 198.40 3.122 3B6.&7 D.00160 
TUI-I OLE 0.060 870.0 31.905 817. 096 1.000 1.00 3.956 95.33 41.494 IDl.50 0.03897 

JOTAL FOR CYCLE I 15.489 911. 90 13B4.7S 
LBS POLLUTANT/IK LB FUEL/CYCLE I 16.985 
LBS POLLUTANT/ I K LS TH-HR/CYCLE I 11.185 
LBS POLL UT ANT/ IDDDK LB TH AT T.o.: 0.229 

MDDE FRACTI DNAL POWER EHi SS IDN FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t TH-HA t Tl+-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 87D.D 1. 559 817.096 1.000 19.00 2. 394 258. 75 9.251 215.50 0.00869 
TAKEOFF 1.000 l4SDD.O 0.110 8499.000 1.000 0.10 O.OD2 99.15 o.ozo 169.17 O.OODDI 
CLIHBOUT o. 850 12325.0 0.142 7098.379 1.DDD 2.20 D.DD5 26D.27 o.02D 451.92 0.00001 
APPROACH 0.400 5800.0 0.221 2915.971 1.000 4.00 0.015 198.40 0.076 386.67 0.00004 
TAX I- IDLE 0.060 870.0 7 .559 817.D96 l.DDD 7.0D D. 882 95. 33 9.251 I DI. 50 D.DD869 

TOTAL FDR CYCLE: 3.298 911.90 1384. 75 
LBS POLLUTANT /IK LB FUEL/CYCLE: 3.616 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 2.3B2 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: 0.131 

MOOE FRACTIONAL POWER EHISSIDN FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY L 8 NOX/ 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL • JH-HR • Tit-HR 

LB/HR LB/HR MIN. Les. LBS. 

TAXI-IDLE D,D6D B70.D 1. 888 Bl7.D96 1.DDD 19.DO D. 598 zse. 75 z. )10 215. so o.OD217 
TAKEOFF I.DOD 14500.0 ln.9BI 8499, DDD I.DOD 0.10 1.410 99.15 14.823 169.17 0.00869 
Cl IMBOUT o.&5D 12325.0 B0.093 7098. 319 1.000 2.20 2.931 26D.27 11.283 451.92 0.0065D 
AP PRO AC H D.4DD S80D.o 11. 350 2975.971 1.000 4.00 1.157 198.4D 5.830 386. 6 7 0.00299 
TU I-IDLE D.060 810.0 1. 888 Bl7.D96 I.DOD 7.0D 0.220 95.33 Z.310 101.50 0.00217 

JOTAL FOR CYCLE: 6. 381 911.9D 1384. 75 
LBS PDLLUTANT/IK LB FUEL/CYCLE: 6. 998 
LBS POLLUJANT/IK LB TH-HR/CYCLE: 4.608 
LBS POLLUTANT/IDDOK LB TH AT T .Q.: 101.364 
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DATE• 81 3/71 

TEST ORGANIZATION: I TWA 

ENGINE SUPPLIER: W 

' 
ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 303 ENGINE TYPE AND "OOEL: JT8D-9 SERIAL NUMBER: 

RATED THRUST: 14500. 

ENGINE fOTAL TIME: 3686. HRS 

Tl"E SINCE HOT SECTION OVERHAUL: 460. HRS 

NI COMPRESSOR OVERHAUL: 3686. HRS 
N2 COMPRESSOR OVERHAUL: 3686. HRS 
COMBUSTOA CAN REPLACEMENT: 460. HAS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 3686. HRS 
NI TURBINE OVERHAUL: 3686. HAS 
N2 TURBINE OVERHAUL: 3686. HAS 

FUEL: JP-4 TF FUEL H/C RATIO: 7.020 

OPF.RATIO~Al OATA ***************************************************** 

INLET AIR TEMPERATURE, DEGREES F: START 78.00 FINISH 78.00 

ATMOSPHF.RIC P~F.SSURE: START 28.97 FINISH 28.67 

INLET AIR HUMIDITY, LBS H20/LB AIR: 

RELATIVF. HUMIDITY: 60.00 PERCENT 

SAMPLE LINE: TF.MPERATURE, DEGREES t: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME, SEC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

N02 DETERMINED BY SUBTRACTION. ENGINE EQUIPPFO WITH SMOKELESS BURNER CANS. 
THIS TEST ANO TEST CAL NO. 304 WERE RUN ON THE SAME JTBO-q ENGINF. TEST 103 
WAS RUN WITH NC SMOKE ELIMINATOR IETHYL CJ-21 IN THE FUEL ANO TEST 304 WAS RUN 
WITH FUEL CONTAINING THE NORMAL CONCENTRATION OF Cl-2 CO.Ii BY VOLUME! 

EL APSE D TFS T POWFR ENGINE MEASURrn GAS GEN 
TIME •oof lHRUST,LRS PERCENT SPEED FU£L AIR FLOW 

OR RATED RPM FLOW LB/SEC 
SHP T.o. NI N2 LB/HR 

o.o II 9640.00 b6 7250.00 10880.00 5540. 00 l 16.50 
5.00 21 llA20.00 Al 7130.00 11210.00 6840.00 nz .20 

10.00 31 13780.00 q5 8260.00 11~70.00 8220.00 14 7. 40 
15.00 " qoo.oo 2710.00 6960.00 880.00 32.30 

POWER EXHAUST FXHAUST en co THC NO NO 
PF RC ENT GAS GAS I WET I 7 I WET I I WFTI 2 

RATFO TEMP PRES SURF PP,.V I loETI PPMV PPMV IWETI 
T .O. DF.GREFS F PSIA PERCENT PPMV 

66 890. 00 q.oo 11.00 2. 6q o.o oz.co 5. 00 
81 q45. 00 11.qo lZ.00 z.q1 o.o 86.00 4.00 
q5 IOlA.00 l•. 50 11.00 3.14 o.o 11q.oo b.OO 

6 6AO. 00 0.60 110 .~o I. 60 167.00 5.00 1. 00 

CALC 
f/A 

o. 013200 
O.OIHOO 
0.015500 
0.007600 

NO 
x 

I W£T I 
PPMV 

67.00 
qo.oo 

175.00 
l 2.00 

P674319B 

COMPRESSOR ENGINE TURBINE 
0 I SCHARGE PRESSURE INLET 

TEMP RHID TEMP 
OEGREES F EPR OFGREES F 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

ALDfHYOES SMOKE PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o. 00 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER MASS EM I .•ASS EHi MASS FMI MASS EM I •ASS E• I MASS EMI MASS EMI MASS EMI •ASS EMI MASS EMI "4ASS F.Ml '4ASS [ ... 
PFRCENT en HC ~02 C02 NO NOX en HC NOZ c~2 NO NUX 

RAT E0 L RllK L RI IK LR/IK LB/ IK LB/I K LA/IK LR/HR LB/HR LB/HR LB/HR LB/1-4P LO/HR 
T.o. LB FllFL LB FUEL LB FUi;L LB FUEL LB FUEL LB FUEL 

66 0.82 o.o O.bl 3131.% 1. 55 8.15 4. 52 o.o J. 37 11351.05 41. 81 45.18 
81 o. 92 o.o 0.45 1111.% q.bl 10.06 5. 58 o.o 3. Ob 21472.5Q 65. 73 68. 1') 

q5 0.10 o.o 0.63 1132.14 12.41 13.03 5. 11• o.o 5. 14 25746.21 102.00 101. 15 

• lB.47 I l. 57 1.10 3041.06 c.qq 2.18 13. 65 Io. 18 I. 22 2676.ll 0.91 2. 10 

POWFR co co THC NO NO NO 
PFRCENT 2 x 

RAT EC LB/lKMHt-HR l R / 11(. I TH-H'l l 8/ lKI' TH-HR LO/tK•TH-HR LB/ lKIHt-4-HR LB/lKtTH-HR 
T .o. 

•• 0.46R IHQ.Q02 o.o 4. 337 0.350 4.~87 

81 o. 4 72 1612.402 o.o 5. 561 c.1sq 5.R20 
q5 0.417 lF!bA. 1 Jr, o.o 7 .402 0.371 1. 775 

6 37. 61 J 2913.4RI 11. 31 3 0.971 1.lhO 2.n1 

IV-196 



CAL ID NUMBER• 303 ENGINE TYPE AND MODEL: JT80-9 SERIAL NUM8ERI P674379B 

TEST DRGANIUTIDN: S W R I TWA 

MODE FRACTI DNAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH AUE RATE WT FACTOR MODE MASS MASS Ill LB FUEL I Tl+-HA I Tl+-HA 

LB/HA LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 B70.0 33. 265 146.939 1. 000 19.00 I0.5H 236. 53 o. 535 215.50 0.03824 
TAKEOFF 1.000 14500.0 6.794 8104.B67 1.000 0.10 0.079 101.56 0.180 169.11 0.00041 
CL IMBDUT o.e5o 12325.0 5. 361 7259.121 1.000 2.20 0.197 266.11 0.139 45 l.92 0.00043 
AP PRO AC H 0.400 5800.0 10.568 3423.015 1.000 4.00 0.105 22B. 20 3.087 3B6.67 0.00182 
TAXI-I OLE 0.060 810.0 33. 265 746.939 1.000 1.00 3. 8BI 87.14 44.535 101.50 0.03924 

TOTAL FOR CYCLE: 15.395 919.60 1384. 75 
LBS POLLUTANT/ lit LB FUEL/CYCLE I 16.141 
LBS POLLUTANT/Ill LB TH-HRIC YCL EI u.118 
LBS POLLUTANT/lOOOll LB TH AT T .O.: 0.541 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FAtrOA MODE MASS MASS lit LB FUEL I TH-HR I T>+-HR 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 10. 019 146.939 1.000 19.00 3.1n 236. 53 13.414 215. 50 o. 01152 
TAK EOFF 1.000 14500.0 o.o 8104.861 1.000 0.10 o.o 101.56 o.o 169.11 o.o 
CLIM BOUT O.B50 12325.0 0.218 7259.121 1.00D 2.20 0.008 266.17 0.030 451.92 0.00002 
APPROACH 0.400 5BOO. 0 0.609 3423.015 1.000 4.00 0.041 228.20 0.118 386.67 0.00011 
TAXI-I OLE 0.060 BTO.O 10.019 146.939 1.000 1.00 1.169 81.14 13.414 101.50 0.01152 

TOTAL FDR CYCLE: 4.390 919.60 l3B4.75 
LBS PDLLUT ANTI Ill LB FUEL/CYCLE: 4.174 
LBS POLLUTANT/Ill LB TH-HA/CYCLE: 3.170 
LBS PDLLUTANT/IOOOll LB TH AT r.o.: o.o 

MODE FR ACT IDNAL POWER EMISSION FUEL USAGE TIME IN NDX FUEL LB NDX/ ENERGY LB NDX/ 
PDWEA I TH RATE RATE WT FACTOR MODE MASS MASS Ill LB FUEL I Tl+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. Las. 

TAXI-IDLE 0.060 810.0 l.192 746.939 1.000 19.00 o. 317 236.53 1. 596 275.50 0.00137 
TAKEOFF 1.000 14500.0 126.443 B704. B67 1.000 0.10 1.475 lOl.56 14.526 169.17 o.OOB72 
CLIMBDUT O.B50 12325.0 79. 411 7259.121 1.000 2.20 2.914 266.11 I0.94B 451. 92 0.00645 
APPROACH 0.400 5800.0 lB.366 3423.015 1.000 4.00 1.224 228. 20 5.365 386.67 O.OOJI 1 
TAXI-IDLE 0.060 810.0 l .192 746.939 1.000 1.00 0.139 BT.14 l. 596 101.50 0.00131 

TOTAL FDR CYCLE: 6.130 919.60 l 3B4.15 
LBS POLLUTANT 11 ll LB FUEL/CYCLE: 6.666 
LBS POLLUTANT/Ill LB Tl+-HR/CYCLE: 4.427 
LBS PDLLUTANT/IOOOll LB TH AT T oO.: 101.135 
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Bl 1171 

TEST ORGANIZATION• I TWA 

ENGINE SUPPLIERt T W 

ENGINf QAfA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMAER: 304 ENGINE TYPE AND MDDfLI JTBD-9 SER UL NUMBER t 

RUED THRUST• 

ENGINE TOTAL TIME: 

TIME SINCE HOI SECTION OVERHAUL: 

TIME SINCE• 

NI C OH PRE SSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL• 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBl~E OVERHAUL: 

FUEL: JP-4 Tf FUEL H/C RATIO: 

14500. 

3686. HRS 

460. HRS 

3686. HRS 
3686. HRS 
460. HRS 

3686. HRS 
3686. HRS 
3686. HRS 

2.020 

OPERATIONAL OAT4 ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLf.T AIR TE~PERATURE, DEGREES F: START 90.00 FINISH eo.oo 

AIMOSPHFAIC PRESSURE: START 28.97 FINISH 28.97 

INLET AIR HUMIDITY, LBS H201LB AIR: 

RELATIVE HUMIDITY: 54.00 PFRCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C: 150.0C, FLOW RATE, LITERS/MIN: 

SAMPLE LINE IAANSPORT !IMF, SFC: 1.00 

NUMBER OF res TS: 

N02 OETEAMINEO RY SUBTRACTION. ENGINE EQUIPPED WITH SMOKELESS BURNER CANS. 
FUEL CONTAINS !HF 'NORMAL' CONCF~IRATION OF Cl-2 SMOKE SUPPRESSANT 10.11 BY 
VOLUHEI. THIS IS !Hf SAHE ENGINE TESTED DURING !EST CAL NO. 303. 

El AP SEO IFS! POWER ENGINE HEASURfO GAS GEN 
TIME MOOE IHRUSl,LRS PEACE NI SPF.ED FUEL AIR FLOW 

OR RATED APH FLOW LBISEC 
SHP r .o. NI N? LAIHR 

o.o II 0 q10D.oo bb 7250.00 10890.00 54RO.OO I lb. 70 
1.10 21 I 11900.00 82 7190.00 II Z60. 00 6910.00 nz.qo 
8.00 l/ 2 11140. 00 94 A?bO. 00 11590.00 5300.00 146.60 

ll.00 4/ 3 qoo.oo 2120. 00 6950.00 890.00 32.30 

POWER EXHAUST F •HAUSI co co THC NO NO 
PERU NT r.AS GAS I Wf.T I 2 IWETl I WFTI 2 

RA TEO IF.MP PRESSURE PPHV I wETl PPMV PPMV IWF.Tl 
T.O. OECAFES F PS I A PERCENT v PPMY 

66 878.00 9.00 26.00 2.66 o.o 61.00 5.00 
AZ q5o. oo 11.90 1 q.oo z.qe o.o 89.00 2.00 
q4 1011.00 14.30 15.00 J.20 o.o 119.00 4.00 

6 685. 00 ll.6D 3'5.00 1. 59 194.00 5.00 1. 00 

CALC 
F/A 

0.013000 
0.014400 
0.015700 
O.OOT600 

NO 

• 
I WE Tl 
PPHV 

66.00 
Qt.00 

llJ.00 
1'q.oo 

COMPRESSOR ENGINE IUMBINE 
OISCHARGE PA ES SURE INLET 

TEMP RATIO TEHP 
Of.CREES F EPA DECREES F 

-0.0D -o.on -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

ALDEHYOES SMOKE PARTICULAfES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWE A •ASS f Hl MASS FMI •A~s F.HI .ass £M 1 MASS E.•I HASS FM I MASS EM I l<ASS FM I •ASS EMI HASS EHi HASS E•I •ASS £111 
PERCENT co HC NOZ r.oz NO NOX en HC NOZ C02 ~u Nn_'( 

AAIED LB/IK L RI I K LR/I K LAI IK LBllK LB/ IK LBIH• LBIHR LR/HP LB/HR LBl~A LB/ HR 
r .o. LB FUEL LB FUH LR FUFL LR FUEL LR FIJ[l LR FUEL 

bh 1.q5 o.o 0.62 1110.1 a 1. 50 8.12 10.67 o.o 3.31 11153.39 41.12 4t"'·4q 
R2 1.21 o.o o.zz llll.24 9. 7B 10.00 8. 7A o.o 1. 52 Zl63o.BQ 6 7. 55 6q.01 
q4 o.q1 o.o 0.41 3131.17 17. 18 12.58 •• q5 o.o z. 17 l65QB.39 64.53 btt.10 

6 41. A'; I ].4H 1,3q 3010.51 1.00 25.70 .H.25 12.00 I. 24 2697.15 O.RQ 22.e8 

POWE A co co THC NO NO NO 
PERCENT 2 2 • 

HA TEO LR/lK.lllTH-+tR LA/11<.fTH-H~ LB/IKlllTH-H't LB/ IK#TH-HR lf\/lK#TH-HR LB/lK#TH-HR 
r .a. 

bb 1.100 l 7bR. JGll o.o ,..z3q 0.]'7 '•. 587 
82 0.138 IBIB.U6 o.o 5.h11 o. I 2B 5.804 
q4 O. lbO 120A.OJ4 o.o 4.bq6 0.158 4.R54 

b •I. 185 zqqb.010 11. 328 o.q95 1.319 ZS.418 
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CAL ID NUMBER• 104 ENGINE TYPE AND llDDELI Jl80-9 SERIAL NUllBER: P61H7'1B 

TEST ORGANllA HON: S II R I TllA 

llDDE FRACTIONAL POWER ElllSSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR llDDE NASS NASS IK LB FUEL I TH-HR I T~HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAii-iDLE 0.060 810.D JZ.009 181.119 1.000 19.00 ID. lJ6 241.54 40.941 215.50 0.01619 
TAKEOFF 1.000 14500.0 9.190 B561.344 1.000 0.10 0.101 99.8B 1.013 169.11 0.00061 
CLINBOU1 o.85o 12325.0 10. 315 1169.119 1.000 2.20 0.3BO 262.89 1.441 451.92 0.00084 
APPROACH 0.400 5800.0 15.135 1286.938 1.000 4. 00 1. 009 219.13 4.605 386.61 0.00261 
TAXI-IDLE 0.060 810.0 32.009 181.119 1.000 1.00 1.134 91.20 40.941 101.50 0.03619 

TOTAL FOR CYCLES 15.361 920.65 13B4. l5 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 16.692 
LBS POLLUTANT/IX LB Tit-HR/CYCLE: 11.098 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.139 

NODE FRACTIONAL POWER ENISS ION FUEL USAGE T lllE IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR llDDE NASS NASS IK LB FUEL I Tit-HR I Tit-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-IDLE D.060 810.0 11.314 181.119 1.000 19.00 3.602 l"1. 54 14.550 215.50 0.01301 
TAKEOFF 1.000 14500.0 o.o 8561. 344 1.000 0.10 o.o 99.88 o.o 169.11 o.o 
CLINBDUT 0.850 12125.0 o.o 1169.119 1.000 2.20 o.o 262.B9 o.o 451.92 o.o 
APPROACH 0.400 5BOO.O 1.014 3286.938 1.000 4.00 0.068 219.13 0.309 386.61 0.00011 
TUI-IDLE 0.060 no.a 11. 314 181.119 1.000 1.00 1. 321 91.20 14. 550 I 01. 50 0.01301 

TOTAL FDR CYCLE• 4.996 920.65 13B4.15 
LBS POLLUTANT/IX LB FUEL/CYCLE• 5.421 
LBS POLLUTANT /lK LB Tit-HR/CYCLE• 3.608 
LBS PDLLUTANT/IOOOK LB TH AT T.o.: o.o 

NOOE FRACTIONAL POWER ENISSIDN FUEL USAGE TINE IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR !!ODE NASS NASS IK LB FUEL t Tit-HR I TH-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 3.594 181.119 1.000 19.00 I. l3B 241.54 4.598 215. 50 0.00413 
TAKEOFF 1.000 14500.0 234. 290 8561.144 1.000 0.10 2.133 99.88 27.366 169.17 0.01616 
CLlllBOUT 0.850 12325.0 1'1.259 7169. 719 1.000 2.20 5.546 262.B9 21.097 451.92 0.01221 
APPROACH 0.400 5800.0 35.232 3286.938 1.000 4.00 2.349 219.13 10.119 386.67 0.00607 
TAXI-I OLE 0.060 810.0 3.594 781. 719 1.000 1. 00 0.419 91.20 4.598 IOI. 50 0.00413 

TOTAL FOR CYCLEI 12.186 920.65 I 384. 15 
LBS POLLUTANT/IX LB FUEL/CYCLE: 13.236 
LBS POLLUTANT/IX LB Tit-HR/CYCLE: 8.800 
LBS PDLLUTANT/10001 LB TH AT T .0.1 188.509 
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DUE• 111)111 

TEST DRGANllATION: W R I TWA 

ENGINE SUPPLIER: 

' 
ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 305 ENGINE TYPE AND MODEL: Jf8D-q SER UL NUMBER I 

RATED THRUST: 14500. 

ENGINE TOTAL TIME: 3b74. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 3674. HRS 
N2 COMPRESSOR OVERHAUL: 1674. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: 1674. HRS 
N2 TURBINE OVERHAUL: 1674. HRS 

FUEL: JP-4 TF FUEL Hit RATIO: 2.020 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLEI AIR TEMPERATURE, DEGREES F: START FINISH 79.00 

AIMOSPHF.RIC PRESSURE: START 2B.n FINISH 2B.n 

INLET AIR liUMIDITY, LBS H201LR AIR: 0.0152 

RELATIVF. HUMIOITY: 68.00 PERCFNT 

SA•PLF LINE: IEMPERATURF, DEGREES t: 150.00, FLOW RATE, LITERS/MIN: 

SAMPLE llNE TRANSPORT TIME, sec: 1.00 

NUMBER OF TES TS: 

COMMENTS: 

N02 DETERMINFO BY SUBTRACTION. ENGINE EOUIPPF.D WllH SMOKELESS AURNFR CANS. 

flAPSED TFST POWF.R ENG INF MEASU!IEO GAS GEN CALC COMPRESSOR ENGINE TUR PINE 
I IME MOOE THRUSToLBS PERCE NI SPEED FUEL AIR FLOW FIA 01 SC HAR CF. PRESSURE INLET 

OR RA TEO RPM FLOW LB/SEC TEMP RATIO TFMP 
SHP T .n. NI N2 LB/HR DECREES F EPR DF.CRFES 

o.o l I 0 9450.00 65 7160.00 10830.00 54 70.00 115.10 0.011200 -o.oo 1.65 -o.oo 
5.00 21 l 11120.00 7B 7550.00 11160.DO 6520.00 128.50 0.014100 -o.oo I.Bl -o.oo 

11.30 ll 2 I l4nD. 00 92 8060. 00 11480.00 7R50.00 144.10 0.015100 -o.oo 2.02 -o.oo 
10.10 ., 1 1020.00 1 2850.00 7120.00 1190.00 H.10 0.009700 -o.oo -o.oo -o.oo 

POWER FXHAUST EXHAUSI en en THC NO NO NO ALOEHYOES SMOKE PAWi I CUL A HS 
PERCENT GAS GAS IWETI 2 IWEI I IWEll 2 x 

RAIEO IEMP PRtSSURE PP"V IWFTI PPMV PPMV IWETI IWEll 
'.o. DECREF.S F PSIA PERCF.NI PPMV PPMV 

65 895. 00 9.10 20.00 7..~5 1.'lO bl.DO o.oo 69.00 -o.oo -0.00 -o.oo 
7B 941.00 11.30 20.00 2.ao o.o 85.00 •• 00 aq.oo -o.oo -o.oo -o.oo 
92 lOM.00 14.10 l 1.00 3 .o5 o.o 120.00 R.00 128.00 -o.oo -o.oo -o.oo 

1 691. 00 0.60 105.00 1. 85 94.00 7..00 e.oo 10.00 -o.oo -o.oo -o.oo 

PU~ER MASS EMI ~ASS E•I MASS FMI MASS EM! MASS E•l MASS E• I MASS EMl MASS FMI MASS (Ml MASS FM I •ASS e.i MASS F•I 
PF.RCENI en H( N02 C02 NO NO• co Ht N02 CU2 NO NO• 

RATED LR/ IK L RI I K L Bl IK LAil K LBllK Le/IK LB/HR LB/HW L BIHR LB/HR LR/HR LR/HW 
T .o. LR FUEL LB FUF L LR FUFL LR FUEL LR FUFL LS FUEL 

65 t .95 0.04 o. 74 3130.05 7.7A 8.52 I O.b9 0.24 4.05 17121.39 42.55 4b.60 
79 1.42 o.o tl • .C.1 ll ll.00 9.94 10.40 9. 28 o.o ]. 05 20414.14 64.7R o7.8J 
92 I. II o.o o.en JI H.50 12.8a 13. 7' B. 1l o.o h. 74 245B2.Z5 101.11 1~1.65 

1 32.18 5 .l>B I. 39 301>7.r.9 0.15 1. 7.1 30.JO b. 1b 1.05 3649. B4 0.41 7.06 

POWER co co THC NO NO NO 
Pf RC ENT 2 2 • 

RA TEO LB/IKITH-HR LR/ll(fTH-HR L~ll .. IH-HR L~llK•l~-HR LOllKITH-HR LB/ lKITH-HA 
r.a. 

65 I.Ill IBll.797 0.025 4.503 o.42q 4.932 
78 o.~zo IA03.3b9 o.o 5. 723 0.269 5.992 
92 0.651 l8"l4.4Qb o.o 1. 545 0.503 8.048 

1 H.546 3578.174 b.bl1 0.404 1.618 2.022 
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CAL ID NU"BER• 105 ENGINE TYPE IND NDDEL: JTBD-9 SERIAL NUNBERI P674299B 

TEST DRGINIUTIDNI S II R I TWA 

NODE FRICTIONAL POWER ENISSIDN FUEL USlGE Tl"E IN ca FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR "DOE "ASS "ISS IK LB FUEL I Tit-HR I Tit-HR 

LB/HR LB/HR "IN. LBS. LBS. 

TU I-IDLE 0.060 B7o.o 51.007 1082. 791 1.000 19.00 16.152 142.BB 47.107 275.50 o.o5B6l 
TAKEOFF 1.000 14500.0 B.51B 8559. no 1.000 o. 70 0.100 99.86 0.997 169.17 D.00059 
Cl l"BOUT o.no 12125.0 9.274 7168. 714 1.000 2.20 o. 140 262.85 1.294 451.92 o.ooon 
APPROACH 0.400 5800.0 15.276 1521. 186 1.00D 4.00 1.018 214. 89 4.))6 lB6.67 D.00261 
TAii-iDLE 0.060 870.0 51.007 1082. 791 1.000 1.00 5.951 126.]) 47.107 101.50 0.0586) 

TOTAL FOR CYCLEI ll.561 1066.82 ll84. 75 
L&S POLLUTANT /lit LB FUEL/CYCLE• 22.on 
LBS POLLUTANT/lit LB Tit-HR/CYCLE: 11.015 
LBS POLLUTANT/IOOOK LB THU T.0.1 0.6Bl 

NOOE FRACTIONAL POWER EMISSION FUEL USAGE Tl"E IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RUE RATE WT FACTOR MODE NASS lllSS IK LB FUEL I TH-HR I Tit-HR 

LB/HA LB/HR "IN. LBS. LBS. 

TAXI-IDLE D.06D 87D.O 1.101 IDBZ. 791 1.00D 19.00 2.09 342.88 7.114 275. 50 o. 00885 
TAKEOFF 1.000 14500.0 0.309 B559. no l.DOO 0.10 0.004 99.86 D.036 169.17 O.OOOD2 
CLIMBOUT O.B50 12125.0 0.359 716B. 734 1.000 2.20 a.Oil 262.85 0.050 451.92 0.00001 
APPROACH 0.400 5BOO.O 1. 227 1523. 3B6 1.000 4.00 0.082 234.89 0.34B 186.6 7 0.00021 
TAXI-IDLE D.D60 87D.D 7. 7D) IOB2. 79) I.DOD 7.DD O.B99 126.]] 7.114 IDl .5D D.DD885 

TOTAL FOR CYCLEI 3.07 1066.82 I lB4. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE I l. 221 
LBS POLLUTANT/ IK LB Tt+-HRICYCLE• 2.48l 
LBS POLLUIANTllOOOK LB TH AT T.O.• D.249 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE Tl"E IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR "ODE MISS "ASS IK LB FUEL I Tit-HA • Tit-HR 

LB/HA LB/HA NIN. LBS. LBS. 

TAX I-IDLE 0.060 BlO.D l.Bl6 1082. 791 1.DDD 19.0D D.575 142. BB 1.617 275.5D D.D02D9 
IAKEOFF l.DDD 145DO.O 117.'J44 B559.130 1.DDD D.lD l.6D9 99.86 16.115 IH. 17 D. DD951 
CLIMBDUT o.no 12125.0 B5. D9) 716B.134 1.DDD 2.2D 3.12D 262.85 ll.81D 451.92 D.DD69D 
APPROACH 0.400 5800.D 17.923 152]. )86 I.DOD 4.0D 1.195 234.B9 5.081 )86.67 D.ODJD9 
TUI-IDLE O.D6D BlD.D l.Bl6 1082.79) l.DDD 7.DD D.2u 126.)] 1.677 IDl.5D D.DD2D9 

TOTAL FOR CYCLE• 6. 71 I ID66.B2 I 384. 75 
LBS POLLUTANT/ l K LB FUEL/CYCLE: 6.291 
LBS POLLUTANT/IK LB Tt+-HA/CYCLE I 4.B47 
LBS POLLUTANT/ I ODDK LB THU T.0.1 llD.9B9 
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O&TE1 8/ 6/71 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIFR: T W 

ENGINE OAtA ••••••••••••••••••••••••••••******************************************************************************** 

CAL 10 NUMRfR: 110 ENGINE TYPE AND MODEL: JTBl>-9 

AA TED THP.US T: 

ENGINE TOTAL TIME: 

TIME SINC( HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOP OVERHAUL• 
N2 COMPRESSOR OVERHAUL: 
COMRUSTOR CAN REPLACEMENT: 
FIRST STAGF. NOZZLE CUIOF. VANE OVF.RHAULz 
NI TU~BINF. OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JP-4 TF FUEL Hit RATIO: 

14500. 

6025. 

nH. 

6025. 
6025. 
2'>37. 
2'>17. 
6025. 
6025. 

\ .1ZZ 

HRS 

HRS 

HAS 
HAS 
HRS 
HAS 
HRS 
HRS 

OPERATIONAL DATA ••••••••••••••••ttttttttttttttt•ttttttttttttttttttttt 

INLET AIR TEMPFRATURE, DEGREES F: SURT 65.00 FINISH 65.00 

AJMOSPHERIC PRESSUAF: START FINISH 29 .. lZ 

INLET AIR HU~IOtrv. LBS H20/lB 41~: 0.0113 

AELATIVF HUMIOITV: 83.00 PERCENT 

SF.RIAL NUMBER: 

SAMPLF. LINE: TE~PFRATURE, DECREES C: 150.0C, FLOW RATE, LITFRS/MIN: 42.50 

SA ~Pl E LINE TRAN SPURT TI MF, SEC: 1.00 

NUMAER OF res rs: 

COMMENTS: 

NO 2 OETERMI NED RY SUR TRAC Tl ON• ENC I NE EQUIPPED WITH SMOKELESS BURNER CANS. 

FLAP SEO res r POwEP. ~NGINE MEASUREO GAS GEN CALC 
TI MF MOOf THRUST ,lf\S PF.KCE NT SPEFO FUF.l AIR FLOW f/A 

OR AATFO RPM FLOW LB/SEC 

P6654088 

COMPRESSOR ENG INF 
DISCHARGE PRESSURE 

TEMP RATIO 

TURBINE 
INLET 

TEMP 
SHP T .o. NI N2 Ll\/HR DEGREES F EPR OEGRHS F 

o.o 4/ 0 BR0.00 2no.oo 6R40.00 9)0. co lZ.•O 0.007900 -o.oo -o.oo -o.oo 
6.00 11 IB50.00 12 3800. 00 B230.00 1570.00 47 .50 D.009200 -o.oo -o.oo -o.oo 
9.00 Bl 29'0.DO zo 466C.OO 8970.00 I e4D. OD 59. 60 o. OOB600 -o.oo -o.oo -o.oo 

12.00 qf 4090.00 ZR 5110.00 9450.00 24ZO.OO 11. 70 0.009400 -o.oo -o.oo -o.oo 
14.30 ID/ q 51BO.OO 35 5780.00 '>7BO.OO zq50.oo Bl.JO 0.010000 -o.oo -o.oo -o.oo 
16.00 1110 %40.00 h6 r•Bo.oo l06AO.OO 5540.00 118. 20 o. 013000 -o.oo -o.oo -o.oo 
19. ]0 21 l l 13BO. 00 7B 7710. 00 10740.00 6510.00 131.20 0.013800 -o.oo -o.oo -o.oo 
12.00 31 z ll'>I0.00 95 8190.00 11400.00 d37D.OO 150.20 o. 015500 -o.oo -o.oo. -o.oo 

POWER EXHAUST F )'HAU ST en co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PFRCFNT GAS GAS I •El I 2 I WE Tl IWFTI 2 x 

RAIEO TFMP PRESSURF PP"1V I WET I PPMV PPMV I l<ETI IWETI 
T .o. OFGRfFS F PSIA PE PC ENT v PP"'V PPMV 

6 666. DO O.hO 362.00 l. 65 140.~0 11.00 2.00 13.00 -0.00 -o.oo -o.oo 
12 h<)B. 01) l. JO 169.00 1.•1 2z.oo 17 .oo 5.00 22.00 -o.oo -o.oo -n.oo 
20 610. OD 7.JO dB.OD I. AO n.no IB.00 3.00 21.00 -o.oo -o.oo -o.oo 
lB 64 R. 00 3. )0 55.00 1.94 4.00 22.00 1. DO 2'>.00 -0.00 -o.oo -o.oo 
35 6R5.00 4. 30 2<>.00 Z.07 2.00 2'1.00 6. 00 35.00 -o.oo -o.oo -o.oo 
66 A5l.OO •• 40 IB.00 2.•5 o.o bl.OD 5.00 67.00 -0.00 -o.oo -o.co 
TB 9no.oo l l .30 11.00 2.AO o.o 76.00 5. on Bl.DO -a.no -o.oo -o.oo 
'>5 QICJ3. 00 I'-• 70 6.00 J. 14 o.o 111.00 s.on I IQ.OD -a.on -o.oo -f'.: .. CO 

POWER •ASS EM I HASS fHI MASS F"i •ASS FMI HASS EHi MASS EHi MASS [;~I .. ASS f p.! I HASS FMI HASS EMI MASS EMI MASS f Ml 
PHCENT co HC N02 C02 NO NOX co HC NO?. CU2 NO NIU: 

RA TEO L81lK l HI I K LAllK LB/IX L AllK LAil K LB/HR LB/HR LB/HR LR/HR l R/~R LBl~R 

r.o. L~ FUFL LR FUFL LA FUFL LB FlJ[I. l. B FUEL LB FUF.L 

h 43.lQ q.61 0. ]q l 107. l H 7.17 2.56 40. J5 a,.q4 o. 37 2RB9.6B 2.01 2. 38 
IZ 17. 85 l. 33 o. 87 1110.01 2. '>5 J. Bl 7B. Ol z.oq I. 36 4cnh.Q2 4. 63 5. 99 
20 Q,.Ql 0.84 0.55 31 Bl. ll5 3. 31 3.BB l B.23 l. 'j4 1.02 585R.27 6.12 1. 14 
28 5. 76 n.2.c. 1.70 )1'17.00 l.7A 4,.QQ l l. q4 0. 5H 2. 91 7724.64 •.16 12.07 
35 '. 85 0.11 o. q7 ll9b.l'Jl 4,.bR 5.65 e .41 0.33 l.Et6 9410.93 I l. 81 lb.b1 
66 l. 38 o.o 0.61 119'>.54 7 .Bl 8. 4b 1. bb o.o l.50 17725.44 43. 15 46.B5 
TA O.R~ o.o o.oo 3200.H Q.08 9.6B 5. 21 o.o l. 8'> 20B34.94 5'>. \l hl. 01 
95 0.3'1 n.o O. A~ 3201.10 11. Bl 17. 6B 3.l6 o.o 1. 14 26791.20 QQ,.Ol lOh.15 

POWER en en THC NO NII NO 
PERCENT 2 l x 

RATED LA/ lK I' rH-HR LR/ 11{• TH-H~ l8/lKIHH-HR LR/lKfJt-t-HR Lrt/ lKMTH-HR L~/lKITH-HR 

T .o. 

6 45. 8151 )2R3.7l2 10.156 2.?PQ 0.4lb 2. 705 
12 I~. ISO 26qQ.227 1.12<1 2. ~(\~ O.Hb 1.nq 
20 b. l SB 1q1q.1"7 o.~11 Z. Ob CJ o. 345 z .414 

l8 l. 4CB IRRB.6&6 o. l 42 2.230 o. 712 2.Q'il 
35 1. 623 IR20.h43 O.Ob4 2.666 0.552 l.21B 
66 0.7Q5 1938. 7 lQ o.o 4.4<H O.lbJ 4.AhO 
78 0.458 IR30.B3H o.o ~.I OS 0.342 5.537 
'>5 0 .214 1•2&.IBl o.o 1. 11 A o." l 7.6H 
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CAL ID NUMBER• JlO ENGINE TYPE AND MODEL: JTB0-9 SERIAL NUN8ER1 P665408B 

TEST DRGANIZAT IDIU S II R I TWA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE llT FUTDR MODE MASS MASS 1K LB FUEL I TH-HA I TH-HR 

LS/HR LB/HR lllN. LBS. LBS. 

TAii-iDLE D.060 no.o 34.122 190.021 1.000 19.00 ID. 805 250. ll 0.191 215.50 0.03922 
TAKEOFF 1.000 14500.0 5.126 8l2l.J05 I.DOD 0.10 O.D60 101.ez D.5Bl 169.1 l 0.00035 
CLINBDUT 0.850 12325.0 6.J53 l091.41B 1.000 2.20 o.2n 260.0Z 0.896 45l."lZ 0.00052 
APPROACH 0.400 5BOO.O 9.212 3Jl8.4l3 1.000 4.00 0.614 225. 23 2.121 386.67 O.DOU9 
TUI-IDLE 0.060 810.0 )4.122 190.021 1.000 1.00 J.9BI 92. ll 43.191 101. 50 O.OJ922 

TOTAL FDR CYCLE• 15.693 929.41 1384.75 
LBS PDLLUTANTIU LB FUEL/CYCLE: 16. 885 
LBS POLLUTANT/lit LB TH-HR/CYCLE I 11. JJJ 
LBS POLLUTANT/lDOOK LB TH AT T.O.s 0.412 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RATE llT FACTOR NODE MASS llASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 810.0 . 6.68) 790.021 l.ooo 19.DO 2.116 250.17 a.459 275.SO 0.00168 
TU EOFF loOOD 14500.0 0.166 Bl21o305 1.000 0.10 o.ooz 101.BZ 0.019 169.11 0.00001 
CLIMBDUT 0.850 12)25.0 0.218 1091.418 l.DOO 2.20 o.ooB 260.02 O.OJI 451.92 0.00002 
APPROACH 0.400 5800.0 0.289 3)18.473 l.ooo 4.00 0.019 225.ZJ 0.086 386.67 0.00005 
TAii-iDLE 0.060 BlO.O 6.691 190.021 1.000 l.OO 0.190 92.ll 8.459 101.50 0.00768 

TOTAL FOR CYCLE• 2.925 929.41 IJ84.15 
LBS POLLUTANT/lit LB FUEL/CYCLES 3.141 
LBS POLLUTANT/lit LB TH-HR/CYCLE• 2.112 
LBS POLLUTANT/IOOOK LB TH AT T.O.• 0.1)4 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOii ENERGY LB NOii 
POWER I TH RATE RATE WT FACTOR NOOE MASS MASS IK LB FUEL I TK-HR I TH-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAii-iDLE 0.060 810.0 2.on 790.021 l.ooo 19.00 0.66) 250. l l 2.649 275.50 o. 00241 
TAKEOFF 1.000 14500.0 111.144 8l2l.J05 1.000 0.10 1.161 101.12 IJ.423 169.17 o.ooaoa 
CLIM BOUT 0.850 12325.0 17.195 1091.418 1.000 2.20 2. 8)0 260.02 10.886 451.92 0.00626 
APPROACH 0.400 5800.0 19.4'16 3318.4 lJ 1.000 4.00 I. JOO 225.23 5. lll )86.67 0.00336 
TAii-iDLE 0.060 810.0 2.093 190.021 l.ooo 1.00 0.244 92.17 2.649 101.50 0.00241 

TOTAL FDR CYCLE: 6.404 929.41 IJ84. 75 
LBS POLLUTANT/ lit LB FUEL/CYCLE 1 6. 8'10 
LBS POLLUTANT/lit LB TH-HR IC YCL E: 4.625 
LBS POLLUTANT/ IOOOK LB TH AY T .0.1 94.253 
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one: 81 9/11 

TEST ORGANIZATION: W R I TWA 

ENGINE SUPPLIER: W A . 
ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: H2 F. NG INE TYPE AND MODEL: JTB!>-9 P665704R 

RATED T~RUST: 1•500. 

ENGINE TOTAL T IMF.: o. HRS 

Tl~E SINCE HOT SECTION OVERH4UL: o. HRS 

TIME SINCE: 

NI COMPRF.SSOR OVERHAUL: o. HRS 
NZ COMPRESSOR OVERHAUL: o. HRS 
COMRUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGF NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURRINE OVERHAUL: o. HRS 
N2 TURRINE OVERHAUL: D. HRS 

FUFL: JP-• Tr FUEL H/C RAT IO: 1.122 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TFMPERATURE, OEGQEES F: START B1.00 FINISH 87.00 

ATMOSPHERIC PUSSURf: START F !NISH ZQ.05 

INLET •IP HUMIDITY, LBS H20/LB AIR: 0.0121 

41.00 PERCENT 

SAMPLE LINE: TEMPERATURE, OFGRFFS t: 15D.OO, FLOW RATE, LIT[RS/MIN: 42.50 

s.-PLE LINE TRANSPORT TI f1F, SEC: I.OD 

NUMBER OF TESTS: 10 

COMMFNTS: 

N02 DETERMINEO •v SUBTRACT ION. ENGINF EQUIPPED ~ITH SMOKELESS BURNER CANS. 
THIS ENGINE WAS NEW, ANO WAS USED AS A CALIKR•TION ENC,INE TO CHECK T~A' S res T 
CELLS AGAINST P" AT T t hHITNEY'S. 

FLAPSEO TEST POWFR ENGINE MEASUllfO GAS GEN CALC COMPRESSOR FNGINE TURBINF. 
TIMF MOOF. TH•uST ,LBS PE~CENT SPEED FUEL AIR FLOW F/A OISCHARGE PRESSURE INLET 

OR RA TEO RPM FLOW LB/SF.C TFMP RATIO TEMP 
SHP T .n. NI N2 L8/l'R DfCREfS F EPR DEGREES F 

o.o II D 950C.OO b5 HJO.OC 109BO.OO S410.CO 114.90 0.01)100 -o.DO -o.oo -O.OD 
b.OO 21 I 11500.00 Jq 1bb0.00 11100.ao bb20.00 129.00 o. 014200 -o.oo -o.oo -o.oo 
e.oo )/ 7 IJH0.00 97. 8170.00 116~0.00 807.0.00 143.80 0.015500 -o.oo -o.oo -o.oo 

12.00 41 ' RR0.00 b 27'0.00 6900.00 910.00 12.20 0.008000 -o.oo -o.oo -o.oo 
17.00 11 12b0.00 R )Z80.DD 7b50.00 l2b0.00 Jb.90 0.009500 -o.oo -o.oo -o.oo 
21.00 81 1500.00 10 3510. 00 1000.00 1•00.00 19.70 0.009800 -o.oo -o.oo -o.oo 
25.00 9/ g 1760.00 12 l7AO.OO 82AO.OO 1540.00 •3.50 0.009800 -o.oo -o.oo -o.oo 
29.00 10/ 9 1000.00 20 47RO.OO 9110.00 IQ?.0.00 58. 70 0.0~9300 -o.oo -o.oo -o.oo 
H.00 11/10 5020.00 ]4 5820.00 qq5n.oc 2940.00 79.00 0.010100 -o.oo -o.oo -o.oo 
J9.00 12111 MOO.OD 48 6550.00 10•80.00 1Q90.00 96.10 o. 011500 -o.oo -o.oo -o.oo 

POWF.R EXttAUST EXHAUST en ca THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PERr.ENT CAS GAS I WET I 7 I WET I IWfTI 7. x 

RA TEO ff~µ PRf.SSURE PP~V IWEf I PPMV 'PP!'V IWETI IWETI 
T .o. DEGOfFS • PSIA PERCfNT v PP•V PPfl4V 

b5 R 76. 00 q.oo 15. JO 2.b7 1.00 66.CO 5. 00 11. nn -a.no -o.oo -o.oo 
79 01>0. 00 11. JO 11.00 2.R5 o.o 85.00 5. 00 90.00 -a.oo -o.oo -o.oo 
97. l074.00 14.10 a.on J.14 o.o l lb.Ofl 5.00 121.00 -o.oo -o.oo -o.oo 

b 717..00 O.bO JI a. oo 1.65 11 l.OQ 11.on 1. 00 12.00 -o.oo -o.no -n.nn 
8 750. 00 o.eo 234. 00 1.96 88.00 lJ.011 2 .oo 15.00 -o.oo -o.oo -o.oo 

10 170.00 l .10 102. 00 i.qb 60.00 lb.CO 1.00 11.00 -o.oo -o.oo -n.oo 
12 117. 00 l.10 lb2.00 l .CJq 4b.OO 18.00 2.00 20.00 -o.oo -o.oo -n.oo 
70 b67.QO 2.10 Bb.00 1.92 JI .00 lQ.(10 2.00 21.00 -o.no -o.oo -o.oo 
1' 718.00 4. tn 41.00 7..11 10.00 ZR.DO 4.00 12 .oo -o.oo -o.oo -o.oo 
48 110. no b.20 2 5. 00 2.H 4.00 41.00 5.00 4A.00 -o.oo -o.oo -o.oo 

POWER ~ASS EM I MASS EMI ••SS E•I ••SS f~I "4SS f~I MASS E•l ••SS E• I •ASS E"I MASS EMI MASS EMI MASS EMI •ASS £Ml 
PERCF.NT c~ HC NIJ2 CO? NO NOX en HC N02 CIJ2 NO NOX 

RATED LAil • LBllK LR/ lK Lqll• LA/IK LB/IK LA/HR LB/HR LA/HR Ld/HR LR/HR LA/HR 
T.u. LO FUEL LH FUEL LB FU(L LB FUE: l LR FUEL LR FUEL 

65 l.l't (1.04 Q.bJ 1190.80 a.21 8.oo 6. lq 0.24 3. J9 11110.e~ '94. 7] 48.12 
79 o. 1Q o.o o.59 1200. 4H Q. 98 10.51 5.20 o.o 1. 99 21181.15 bb.Ob 69 .. 94 
97 o. 52 o.n 0. 51 nae. oo 12.16 l2.A9 4. lb o.o 4.27 25b71.IA QQ.llt 103.41 

• 17. J] 7. 79 0.20 312l.6Q 2.18 2.37 v .. 11 1. 25 0.18 29C1.l7 2.07 2.11 
8 21.91 5. lb a. 14 1149.96 2.1 A 2. 52 30. lb b. 50 0.42 l9bA.95 2. 75 3. l A 

2 a I 9. 11 ). 51 D.11 3161.07 7.10 2.87 21.59 4.Q4 o. 24 H25.50 J. 78 •• 01 
12 lb. 42 l.b 1 0.13 3168.50 l.no l. H 25.28 4.11 0.51 4810.6.l 4.hl 5. 13 
20 •.07 1.87 !). 35 3182.32 l. 2q ).64 11.42 J.bO O.b7 bll0.05 I>. 37 b.qq 
34 ~. q5 o.55 O.bl 1193.90 4.4l 5.06 I I.bl 1.62 I. 86 QJ90. ll 13.03 14.Ao 
4q 'l. 1 7 0.10 o. 11 3191.15 b,.14 b.8b R.60 0.80 2.85 12759.02 24.51 21. 36 

POW~R r.n co THC NO NO NU 
Pf RC ENT 2 2 x 

RA TEO LB/lKtt fH-ttR LR/I KUH-HR LR/lKlfH-HR. L~/ IKITH-HR L8/ lKti Ht-HA l R/l KI fH-tiR. 
T.o. 

b5 o.1ir;2 18l2. l99 0.025 4.70Q 0.357 5.0bb 
1Q 0 .. 4"H 1842.HI o.o lj .. 74.\ O.HA b.082 
92 O.J09 l9oa.bl8 o.o 7 .J71 0.118 7 .b89 

b 1q.44e 3299.053 8. 2lb 2.299 o. 709 2.508 
8 2].Ql5 ll49.Qb2 5. 1'5 2 .184 0. 3J6 2.520 

10 18. 194 2'5~. lll 3. 2Ql 2.518 0.157 2. b75 
12 14. \05 2117..520 2. ))b Z.b?Z 0.2QI 2.913 
20 5.80b 2036.684 1.109 2.101 0.222 2.329 
H 2. Hl 1970.584 0.323 2.5<>5 0.111 7.966 
48 l. l]Q lR22.717 0.114 3.501 0.407 3.QQq 
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CAL ID NUllBER: 332 ENGINE TYPE AND llDDEU JJBl>-9 SERIAL NUllBER• P665704B 

TEST ORGANIZATION• S II R I TllA 

llOOE FRACTIONAL PDllER Elll SS ION FUEL USAGE TlllE IN CD FUEL LB CD I ENERGY LB CD I 
POWER t TH RATE RATE llT FACTOR llDDE NASS MASS IK LB FUEL t Tl+-HR t Tl+-HR 

LBIHR LB/HR MIN. LBS. LBS. 

TAKI-IDLE 0.060 870.0 41.001 1011.297 I.ODD 19.DD 12.995 32D.24 40.549 215.5D D.D4113 
TAKEOFF 1.000 145DO.O 5.312 88D4.355 1.DDD o. 7D 0.063 102.12 0.61D 169.11 o.oDDn 
Cl IMBDUT 0.850 12325.0 5.957 1284.480 1.000 2.zD D.218 267.ID 0.818 451.92 0.00048 
APPROACH 0.400 5BOO.D 11. 322 3481. 144 1.DOO 4.Do D. 755 Z32.52 3.246 386.61 D.00195 
TUI-IDLE 0.060 91D.O 41.001 1011.297 1.000 1.00 4. 784 117.98 40.549 1D1.5o 0.04713 

TOTAL FDR CYCLE• 18. 805 1040.56 13B4. 75 
LBS PD LL UT ANT II K LB FUEL ICYCL E J 18.072 
LBS PDLLUTANT/IK LB Tl+-HRICYCLEI u.580 
LBS PDLLUTANT/IODOK LB TH AT T.0,1 0.02 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER t TH RATE RATE WT FACTOR MODE MASS NASS 11 LB FUEL t Tl+-ffR t TH-HR 

LBIHR LBIHR NIN. LBS. us. 
TAXl-IOLE 0.060 B70.0 8.470 1011.297 1.000 19.00 2.682 320.H 8.H6 215. 50 Q.00974 
TAKEOFF I.DOD 1450D.O o.o B8D4. 355 l.DOO 0.10 o.o ID2. 72 D.O 169.17 D. 0 
CLlllBOUT D.850 12325.0 0.148 7284.48D I.ODD 2.2D 0.005 267. ID D.020 451.92 O.ODODI 
APPROACH D.40D 5BDD.D 1. 597 3487.744 1.DDD 4.DD D. ID6 232.52 D.458 386.61 D.DDD2B 
TAii-iDLE D.D60 87D.D B.47D IDll.297 I.ODD 7.DD 0.9BB 117.98 8.]76 101.so 0.00974 

TOTAL FDR CYCLE: 3.782 1040.56 1384. 75 
LBS POLLUTANT II K LB FUEL/CYCLE• ].635 
LBS POLLUTANT/ IK LB TH-HRICYCL EI 2. 731 
LBS POLLUTANT/IOOOK L8THATT.D.1 o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TINE IN NCI FUEL LB NCI/ ENERGY LB NDX/ 
POWER t TH RATE RATE WT FACTOR NODE MASS NASS IK LB FUEL t TH-HR t TH-HR 

LBIHR LB/HR NIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 2.299 1011.291 1.000 19.00 0.728 120. 24 2.273 275.5D o.OD264 
TAKEOFF , ,OOD 14500.0 123. 869 8804.355 1.000 0.10 1.445 102.12 14.069 169.17 0.00854 
CLIM BOUT 0.950 12325.0 83.491 7284.480 1.000 2.20 3.061 267. ID 11.461 451.92 0.00677 
APPROACH 0.400 5800.0 20. 300 3481.144 1.000 4.oo 

'· 353 
232.52 5.821 386.61 0.00350 

TAI I-IDLE 0.060 870.0 2.299 1011.291 1.000 1.00 0.268 117.98 2.2n 101.so 0.00264 

TOTAL FDR CYCLE• 6.856 1040.56 1384.15 
LBS POLLUTANT /IK LB FUEL/CYCLEI 6.5B9 
LBS POLLUTANTllK LB TH-HRICYCL E J 4.951 
LBS POLLUTANT/IOOOK LB TH AT T .0.1 99.665 
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OATEI 1112111 

TEST OllGANIZATION: U.S. BUREAU OF "INES 

F.NGINE SUPPLIER: A"FRICAN AIRLINES 

f.NGlNE Oll A. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NU"BER: FNGINE TYPE AND MOOEL: JTBD-l 

RATED THRUST: 

ENGINE TOTAL llME: 

TINE SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL' 
N2 CO~PAESSOR OVERHAUL: 
CDMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANF OVERHAUL! 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JET - A fUH H/C RATIO: 

1'000. 

ll q9 2. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1.no 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPF.RATURE, DEGREES f: START qs,oo FINISH Q&.00 

ATMDSPHER IC PRESSURE: START 14.35 FINISH 14.35 

INLET AIR HUMIOITY, LBS H201LB AIR: 0.0150 

42.00 PERCENT 

SA"PLE LINE: TFMPERATURE, DEGREES C: 122.00, FLOW RATF, LITERSIMIN: 16.00 

SAMPLE LINE T~ANSPORT TIMf, sec: -o.oo 

NU"BER Of TE51S: b 

HIC IS CAL-ESTIMATED 
TEMP. SAMPLE LINF. AVERAGED 
A NON-SMOKELF.SS HOT SECTION 
INSTALLED OURING THIS SHOP VISIT 
TOP ARM OF PR08F. fAILfD DURING LAST RUN 

WITHOUT RETROF Ir 

CLOCK TEST POlillFR 
TIME MODE THRU~f ,LBS PERCF.~T 

UR RUED 
SHP T .o. 

3•5. 00 II 1qn. oo 
400.00 If 870.00 b 
4D5.00 51 8760.00 62 
415.00 41 103'0.00 n 
420.00 31 11330.00 80 
425.00 21 12150.00 86 

POWER EKHAUST FJt'~AUST co 
PERCENT GAS GAS I WF. TI 

AATEO TElllP PRFSSURf PP"'1V 
T .o. Of.GREES F P~ I A 

5 710. 00 14.,qQ 105.00 
6 100. 00 14.QO 10?.oo 

b2 870.00 77. 55 2 5. 50 
7l Ql~. 00 24. 15 7.1. 70 
80 q10.oo 25.bS 2b.20 
86 10~0.oo lb. 55 Z1.l.O 

FNG I NE MEASURED 
SPEED FUEL 

RP• FLOW 
NI N7 LB/HA 

2745.00 bQ35.00 l 1)5. 00 
2814.00 7052 .oo 10&5.00 
1200. DO 11on.oo 5290.00 
75<>6.00 ll310.00 62&0.00 
7805.00 11510.00 bPb0.00 
ROOS. 00 1l654 .oo 7440.0D 

co THC NO 
2 IWET I IWETI 

CWETI PP,.V PPMY 
PERCE~T v 

o.4q 45.40 b.50 
n.4Q 47.SD "·qo 
1.11 3. 50 41.50 
2.01 1.00 n.qo 
2 .12 2.60 11 .eo 
2.22 J.00 41.00 

GAS GEN CALC 
AIR FLOW FIA 
L~IS EC 

-o.oo -0.000000 
-o.on -o.ooonoo 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-D.00 -D.oonoDo 

NO NO 
2 x 

IWFTI loFTI 
PPMV PP~V 

l.00 Q.50 
1.no 1.qn 

10.00 51.50 
15.00 47.QO 
11. 00 54. 90 
l7.00 b8.00 

65J30l 

COMPRESSOR FNGINF. TURAINE 
DIS CHARGE PRESSURE INLET 

Tf"P RATIO TF~P 

DEGREES F FPR DEGREES 

-o.oo 1.04 H.33 
-o.oo 1. 04 14.33 
-o.oo 1.58 H.20 
-o.oo I. 72 14.18 
-o.oo 1.81 14.17 
-o.oo 1.87 14. lb 

AlOEHVOES S'10KE PART ICUL.6TES 

-o.oo -n.oo -o.oo 
l.18 -o.oo -o.oo 
0.25 -o.oo -0.lO 
0.26 -o.oo -o.oo 
0.12 -o.oo -o.oo 
0.01 -o.oo -o.oo 

POWf.R HASS fHI •ASS EHi MASS E-.J HASS F•I •ASS F•I •ASS F• I HASS E• I .ass EMI •ASS E• 1 MASS EMI •ASS E~l •ASS ENI 
PEii.CHiT ro Hf, '102 C02 NO N(ll en Ht N02 CC12 NO NOi 

R ATEO LB/IK L 81 I< L811K LAii K LOii K LBllK LP.HR LRIHR LB/HR L81HR LBIHR LRIHR 
T .O. LR FUEL LB FUF.l LR FUEL l B r UF. l L 8 FUf.L LR FUEL 

5 41. 1b 10.14 1.qb '!Obi .QI 4.25 •• 21 '• l .40 11. 7' 2.22 1475.26 4.A2 1.0• 
6 4l. l0 10.81 1.% IOSA.21 3. 20 s. 15 46.11 11. 51 2.08 )256.QQ 3."110 s.•q 

62 2. sq 0.21 1.86 Jl 50. 7) 8.oq q.qb 15. lB 1. 20 q. 84 16661.15 42. 82 52.b7 
7J 2. 64 0.17 2. JQ 11s1. 2q 5.24 7. 62 lb.50 1.04 l'-.94 1<>121.09 32. 78 47. 12 
80 2. 48 0.1• 2.64 )151. bl 5.87 8. 52 17.01 O.Q7 18.12 21620.0) 40.JO 58.42 
86 2.46 O. lb 1 •• 01 1151.60 b.08 l0 .. 09 18.28 I .I 5 l.Q. 81 2}4'4t7.92 4'i.27 H.08 

POWER r.n cc THC NU NO Nil 
Pf.RC ENT 2 2 x 

RATED Lf\/lK•TH-HR L6/IK•TH-HR LB/IK•TH-HR L6/lKlllTH-HR LR/ lK ITH-f"IA LRllKHH-HR 
T.O. 

5 5q, qqi; 41q9.0f>) 14. 657 b. JOO 2.Blb 8.<H6 
6 53. OOl. 1741.672 13.228 '\ .Ql4 2. 3% b. 310 

62 1. 145 IQ02.bb5 0.1 J7 4.8H8 l .124 b.012 
7J I .SQ& l 9ll1. f'4 l 0.10 I l.170 l. 4.\5 •• 615 
80 1.501 IQ08.211 0.085 l. 557 1.600 5 .156 
86 1. 505 IQ2Q.R7D O.OQ5 l.726 7. 454 6.180 
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CAL ID NUllBER: 89 ENGINE fYPE AND llDDELI JTBD-1 SER UL NU118ERI 65HDI 

TEST DRGANIUTIDNI u.s. BUREAU OF lllNES 

MODE FRACTIONAL POWER ElllSSIDN FUEL USAGE TlllE IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR llODE llASS llASS lK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TUI-IDLE 0.060 840.0 '2.445 1111.696 1.000 19.00 U.441 352.04 38.180 266.00 0.05053 
TAKEOFF 1.000 14000.0 U.06 8566.836 1.000 0.10 o.159 99.95 1.592 163.)) 0.00097 
CLlllBOUT 0.850 11900.0 14. 401 7253.154 1.000 2.20 o.52a 265.97 1.985 436.33 0.00121 
APPROACH 0.400 5600.0 22.901 3601.282 1.000 4.00 l. 527 240.09 6.)59 313.33 0.00409 
TAXI-IDLE 0.060 840.0 42.445 1111.696 1.000 1.00 4.952 129.10 38.180 98.00 0.05051 

TOTAL FOR CYCL Ea 20.607 1081.74 1331.00 
LBS POLLUTANT/ l K LB FUEL/CYCLE• 18.945 
LBS POLLUTANT/lK LB TH-HR/CYCLEI 15.413 
LBS POLLUTANT/lOOOK LB TH AT T.0.1 l.U6 

MODE FRACTIONAL PDllER EMISSION FUEL USAGE T lllE IN HC FUEL LB HC I ENERGY LB HC I 
POllER I TH RATE RATE WT FACTOR llDDE llASS llASS lK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 11. 848 1111.696 1.000 19.00 ).152 352.04 10.658 266.00 0.01411 
TAKEOFF 1.000 14000.0 0.01 8566.836 1.000 0.10 0.005 99.95 0.052 16).)) 0.00003 
CLIMBOUT 0.850 11900.0 0.604 7253.754 1.000 2.20 0.022 265.97 o.on 436.)) 0.00005 
APPROACH 0.400 5600.0 2.085 )601.282 1.000 4.0o 0.139 240.09 0.519 31l.ll o. 00037 
TAXI-IDLE 0.060 840.0 11. 848 1111.696 1.000 1.00 1. 382 129.10 10.658 98.00 0.01411 

TOTAL FOR CYCLEI 5.301 1081.74 1337.00 
LBS POLLUTANT /IK LB FUEL/CYCLEI 4. 813 
LBS POLLUTANT/IK LB Tt+-HR/CYCLEI l.965 
LBS POLLUTANT /IOOOK LB TH AT T.0.1 0.368 

llODE FRACTIONAL POWER ElllSSION FUEL USAGE TlllE IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POllER I TH RATE RATE llT FACTOR MOOE llASS llASS lK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 5.527 1111.696 1.000 19.00 1.150 352.04 4.912 266.00 0.00658 
TAKEOFF 1.000 14000.0 124. )5) 8566.836 1.000 0.10 1.4'1 99.95 14.516 163. 33 o.009ee 
CLIMBDUT 0.850 11900.0 68.880 1253. 754 1.000 2.20 2.526 265.97 9.496 06.33 0.00579 
APPROACH 0.400 5600.0 24.104 )601.282 1.000 4.00 1.620 240.09 6.749 313.33 0.0004 
TAX I-IDLE 0.060 840.0 5.527 1111.696 1.000 1.00 0.645 129. 70 4.972 98.00 0.00658 

TOTAL FOR CYCLE: 7.992 1081.14 1331.00 
LBS POLLUTANT/lK LB FUEL/CYCLE• 1.n1 
LBS POLLUTANT/IK LB Tt+-HR/CYCLEI 5.917 
LBS POLLUTANT/IOOOK LB TH AT T .O.: 103.6Z1 
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OATEI 1128111 

TEST ORGANIUTIDNt U.S. BUREAU OF MINES 

ENGINE SUPPLIERI AMERICAN AIRLINES 

ENCINf DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 3H ENGINE TYPE AND MODEL• JTBD-1 SER IU NUMBER! 

RHED T~RUST I 14000. 

13251. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

Tl ME S INCf: 

NI COMPRESSOR OVERHAUL: 6390. HRS 
NZ COMPRESSOR OVERHAUL: 6390. HRS 
COMBUSTOR CAN REPLACEMENT! o. HRS 
FIRST SfAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL• o. HRS 

FUELi JET - A FUH H/C RATIO: 1.no 

OPER•TIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPFRATURE, DEGREES f: START B 1.00 FINISH -0.00 

ATMOSPHERIC PRESSURE: START Z9.)I FINISH 29.11 

INLET AIR HUMIDITY, LQS HZO/LB AIR: D.0094 

RELATIVE HUMIDITY: 61.00 PERCF.NT 

SAMPLE LINF.: TEMPERATURE, DEGREES C: 131.00, FLOW RATF., LITFRS/MINI 16.00 

SAMPLE LINE TRANSPORT TIME, SF.C: 0.99 

NUMBER Of TESH: 

COMMF.NTS: 

H/C CAL ESTIMATED 
SAMPLE LINE TF.MP. AVERAGED 

WITHOUT REUOFIT 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME ~ODE THRUST ,LRS PERCENT SPF.ED FuFL AIR FLOW FIA DI SCH AR GE PRESSURE INLET 

OR RATED RPM fl OW L BIS EC TEMP RATIO TEMP 
SHP T.o. NI N2 LR/HR DEGREES f HR DE GU ES f 

410.0D 21 0 9150.00 65 7190. 00 10&80.00 5460.00 -0.DD -o.o~oooo -o.oo l.bD -o.oo 
415.00 II z 990.00 7 z120.oo 7170.00 I 075. 00 -0.DO -0.000000 -o.oo 1. 04 -o.oo 
420.00 ]/ I 1oaoo.oo 11 HB0.00 11zoo.oo 6360.00 -0.DO -0.000000 -o.oo 1.64 -o.oo 
4Z5.00 4/ 1 11960.00 85 7860. 00 11400 .oo 71ZO.OO -D.OD -0.000000 -o.oo 1.85 -o.oo 
430.00 5/ 4 12570.00 B9 BOI0.00 11520.00 7610.00 -o.oo -0.000000 -o.oo 1.qz -o.oo 

POWER E XHAUSI EXHAUST co co THC NO NO NO ALDEHYDE S SMOKf PARTICULATES 
PERCENT GAS GAS I WET I 7. I WETI I ~ET> 2 x 

RA TEO TFMP PRESSURE PPflllV IWETI PPMV PPMV I WET I IWETI 
1.0. OEGREFS r PSIA PFRCrnT v PPlllV PP"V 

65 875. 00 22. 11 19.50 l.9A 2.20 b0,80 6.CO bb.BO O.H -o.oo -o.oo 
1 655.00 14.97 101.00 O.b5 51.AO 2 .'t(I 2.00 4.40 4.10 -o.oo -o.oo 

71 940.00 24. Z4 10.00 2.20 1.90 ~5.00 B. 50 91. 50 O.JS -o.oo -o.oo 
BS 910. 00 20.10 15.50 2 .46 1.90 105.•0 9, 50 114,QO o. 1Z -o.oo -o.oo 
9q 995.00 21. 20 15.00 2.5q 1.90 II R. 50 10.00 128.50 o.•1 -o.oo -o. 00 

POWER MASS EMI ~AS~ EMI ••SS FMI •ASS EMI ~ASS E~I ~ASS E~I MASS E•I MASS ENI ~ASS EMI MASS EMI ~ASS EMI MASS EMI 
PHCENI co HC ~rn C02 NO NOX co HC N02 C02 NO NOX 

RUED LR/ lK l H/ I K LIJ/ lK LB/ l K LB/IK LB/ lK LHl~R LB/'1R LA/HR LB/HR LB/HR LA/HR 
T .O. LB FllfL l A FUEL lR FUEl lf\ fUFl LB FUEL I 8 FUEL 

65 I. q9 o. 11 1.00 3152.44 10.12 11.12 10.19 0.10 5.45 1121z. 10 55.25 60.11 
1 12.78 8 ,q5 o.qq lOA0.01 1.19 2. 18 H.70 Q.62 1.01 l]ll.67 1.28 2. 34 

11 I. 42 0.10 1.7• JIH.39 12.40 13.M q,Q4 0.61 1.8Q 20055. ~6 78. 85 86.H 
85 I. 2b 0.09 1 • .l7 3151 .oo 14 .11 15.40 9.00 o. 63 9.06 22454.04 I00.57 109,64 
A9 I, lb 0.08 1.21 3151.81 15.CB 16. 36 B.85 0.04 9,6q 24000.65 114.BO IZ4.4B 

POWER co r.n IHC NO NO NO 
PERCENT 2 2 x 

RA TEO LH/lK•TH-YR. lF\/ll(lfTM-H~ L8/lKtTH-HR. LB/lK.ITH-HP LA/lKtTH-HR L8/lKITH-HR 
T.O. 

05 1.179 lHH.120 0.010 o.CJ• 0.596 6.h15 
1 111 ."146 3145.ll4 q.111 I. 2ql 1. ~76 2 .167 

71 o. "17 lR5~.q97 0.057 1. 30 I a.no B.031 
85 O.IB 1811.428 0.053 8.'tOQ o.15e 9.167 
89 0. 704 1qo•. 1bo 0.051 q .137 a. 111 9.903 
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CAL ID NUNBERI lO ENGINE TYPE AND llDDELI JTBD-1 SERIAL NUMBER• 65]]04 

TEST DRGANIUTlllN• u.s. BUREAU OF Ill NES 

NODE FRACTIONAL POWER ENISSIDN FUEL USAGE TINE IN CD FUEL LB CD I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR llDDE NASS NASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR NIN •. LBS. LBS. 

TAXI-IDLE 0.060 S40.0 n.112 951.672 1.000 19.00 9.916 lO I. 36 lZ.901 266.00 O.Ol12S 
TU EOFF 1.000 14000.0 6.531 8423.00 1.000 0.10 0.076 98.27 0.175 16J.JJ o.ooou 
CllMBDUT o.Bso 11900.0 7.512 1Zl6.9B4 1.000 2.20 0.278 264.62 1.049 06.ll 0.00064 
APPROACH 0.400 5600.0 22.5]4 1814.60 1.000 4.00 1.502 258.ll 5.816 lU.ll 0.00402 
TUI-IDLE 0.060 B40.0 ll. 112 951.672 1.000 1.00 ].653 111.01 12.90] 98.00 o.on2s 

TOTAL FDR CYCLE 1 15.425 1033.59 llll.00 
LBS POLLUTANT II K LB FUEL/CYCLE• 14. 924 
LBS PDLLUTANT/IK LB TH-HR/CYCLE• 11.531 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 0.544 

MOOE FRACTIONAL POWER ENISS ION FUEL USAGE TINE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR NOOE NASS ll&SS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TUI-IDLE 0.060 840.0 8.141 951.612 1.000 19.00 2.768 101.]6 9.185 266.00 0.01041 
TAKEOFF 1.000 14000.0 o.ne 8421.00 1.000 0.10 0.002 98.27 0.016 163.]] 0.00001 
CLINBDUT o.no 11900.0 0.299 T216.984 1.000 2.20 0.011 264.62 0.041 416.31 0.00003 
APPROACH 0.400 5600.0 2.229 1814.60 1.000 4.00 0.149 25B. ll 0.515 111.n o. 00040 
TUI-IDLE 0.060 840.0 8.741 951.612 1.000 1.00 1.020 111.03 9.185 98.00 0.01041 

TOTAL FDR CYCLE• 1.949 10]]. 59 un.oo 
LBS POLLUTANTllK LB FUEL/CYCLE I 1. 821 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 2.954 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 0.115 

NOOE FRACTIONAL POWER ENI SS ION FUEL USAGE TINE IN NOi FUEL LB NOi/ ENERGY LB NOi/ 
POWER I TH RATE RATE WT FACTOR NODE NASS NASS IK LB FUEL I TH-HR I TH-HA 

LB/HR LB/HA lllN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 1.831 951.612 1.000 19.00 o.5&2 JO 1. 36 1.930 266.00 0.00219 
TAKEOFF 1.000 14000.0 156. ]99 8421.04] 1.000 0.10 1. 825 98.27 18.568 161.ll 0.01111 
CLIMBOUT 0.850 11900.0 110. ]]5 T216.984 1.000 2.20 4.046 264.62 15.2BS 06.ll 0.00'121 
APPROACH 0.400 5600.0 10.104 lS74.60 1.000 4.00 2.047 258.ll 1.'124 lU.ll o.0054S 
TAXI-IDLE 0.060 840.D 1. en '151.612 1.000 1.00 0.214 111.01 I .'!lo 9S.OO 0.0021'1 

TOTAL FOR CYCLE 1 s.113 IOll.59 un. oo 
LSS POLLUTANT /IK LS FUEL/CYCLE: s.oo 
LSS POLLUTANT/IK LS TH-HR/CYCLE: 6.511 
LSS POLLUTANT/IOOOK LS TH AT T .0.1 ll0. ll2 
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OATE1 

TEST ORGANIZATION: U.S. BUREAU OF MINES 

F.NGINE SUPPLIER: AMFRICAN AIRLINFS 

ENGl~E OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ttttttttt•t•ttttttttttttttttttttttttttttttttttt 
ENC INF rYPE ANO MODEL: JTR0--1 SER I Al NU MR ER: 

14000. 

FNr.INE TOIAL llME: 14441. HRS 

TIME SINCE HOT SF.CTIUN OVF.RHAUL: 3q•0. HPS 

TIME SINCE: 

NI COMPPESSOR OVERHAUL: 5117. HRS 
N2 COMPRESSOQ OVERHAUL: 5 712. HRS 
COMAUSTOR CAN REPLACFMF.NT: 3q49. HRS 
FIRST STACE NOlllE GUIDE VANE OVERHAUL: 3q49. HRS 
NI TURBINE OVERHAUL: 3948. HRS 
N2 TURSINF OV[RHAUL: 3948. HRS 

FUEL: JET - A FUEL H/C RUIQ: I. 920 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TF.MPERAlURF, UEGREF.S F: SIARl 7R.OO FINISH TR.00 

ATMOSPHFRIC PRESSURE: STAR! FINISH 

INLET 4IP HUMIDITY, LAS HZOIL~ AIR: o.01on 

RELATIVE HU"IOllV: 51.00 PE~CF.NT 

SAMPLE LINE: TE•PE•ATURE, OEGPEF.S c: 101.oc. FLOW RATE, LITERS/MIN: I b.00 

SAMPLE LINF. TRANSPORT TI '4E, SF.C: 0.9q 

NUMBER OF TES rs: 

COMMENTS: 

H/C IS CAL TEMP. AVEAACt-n 
3-ARM PROBE USEO 
WITHOUT RFTROFIT 

CLOCK Tf s T POWE~ F.NC.!NE ~EASUREO GAS GEN CAL( cnMPRESSOR ENGINE TURBINE 
Tl ME .•one THRUST, U\~ PFPr.E-NT SPEf~ FUFL A IR FLOW F/A DI SCHARCE PRESSU•E INLET 

OR RAJEO ·~M FLOW LB/SF.C TE~P RATIO T£MP 
SHP r .u. NI NZ LB/HR Of.CREES F EPR DEGREFS 

ZI 5.00 4/ n 1000.00 Z8•5.00 10A9.00 990.0D -o.oo -0.000000 -n.oo 1.04 -o.oo 
no.no II I OOb0.00 1B 75)9.00 1124R.OO bZbO.OU -o.oo -0.000000 -o.oo 1. is -o.oo 
2Z5.00 21 IZ050.00 8b 118b.OO 1144q.oo bQ5n.oo -u.oo -0.000000 -o.oo I.Rb -o.oo 
710.00 ll IZTQC.00 qi 7970.0C 11580.00 1410.00 -o.oo -0.000000 -o.oo 1.q] -o.oo 
Zl5.00 ~I 9410.0D b1 7Z05.00 11040.no 5]10.00 -o.oo -~. 000000 -o.oo I.bl -o.oo 
ZH.00 41 1030.00 1 ZIZ0.00 11•q.oo qao. oo -o. 00 -o.oonooo -o.oo 1.04 -o.oo 

PUWEP !:XHAUSl EXHAUST cu co T~t NO N!l .,o ALOFHYOES SMOKE PAPT ICULATfS 
PERCENT GAS r.AS t "'E f I 7 IWF Tl I •Er 1 7 x 

RUED TE,.1P PAf~SURf PPfll'V 1 •FI I PP"lV PP"4V I •Ell I •t TI 
T.O. OEG~res ' PSIA Pf AC FNT v PP"1V PP"lV 

1 •qo. oo i1,.qq 18 l.OO o. 11 d7.50 I .bO 5.,o 1.10 5. ZS -o.oo -o.oo 
78 Q4G.'lQ Z5.10 29. zo 2 .. 02 3 .zo 58.QO 15.00 n.qo o.z5 -o.oo -o.oo 
R6 q75.QO lb.35 2 '· 80 7..16 z.bO 12.10 15.00 81.10 O.Z4 -a.on -o.oo 
q1 1Dn5.10 Z1. 15 21.20 z.zu z.20 81.QO 74.00 105.qO 0.14 -o.oo -o.oc 
b1 875. QO Zl.17 JZ.10 1.10 z.2~ 42.qo IR.00 t,n,.qo 0.11 -o.oo -o.~n 

1 100. 00 14.Qq 15].00 O.bO h4. PO l.QO 6.M Q.QO -o.oo -o.oo -o.oo 

POWER HASS F.'"1 ••ss CMI "U<;S F-•I "tAS!' F•I ~ASS fMI MASS F•I MASS F.""I .•A\S FMI '14SS (•l •ASS E"i MASS EMI .. ss l•I 
PEACrnT C'l H[ ~!17 cnz NO Nf:X cu HC NC12 coz NO NOX 

RA TEO I RllK l 011 K LR/I K L q/IK L nt I k LP/ IK U!/1-4R LB/HA I. ~/HR LS/HQ L 0/HP LA/HA 
T .o. LB FUFL LB FUFL L~ FUEL Lq FUF I, LB FUEL LR F llE L 

1 49. 87 13.nn Z.4b 3040.07 o.n J.10 4~. 'J7 IJ.5Z 2.44 3ooq.bb 0.11 3.15 
78 z.qo 0.18 2. 4'j 31 50. 84 9.60 I?. r.5 18.15 1.14 15. 31 1q124.z1 b0.17 75.H 
Rb 7.4Q 0.14 z. 29 3151.nO 11.r.q 13. 3q 11.10 C.% Ii. qo z1q03.bZ 11.01 n.q1 
q1 7.41 0.11 1. 50 3151. /q ll.Q4 15.•• 11. RQ o.q) Z5.Q] ZH54. 75 88. 4R 11 .. 41 
b1 3. 81 0.15 ]. 4q l149.5C q. ]I 11.1q zc. 22 o.1q Ill. 51 16723.84 44.lZ bZ.61 

1 4Q.42 11.QQ 1.lR 104'l.l4 1.01 5.25 4 R. 44 11. 75 J. IZ ZQR4.44 2. OJ 5.15 

POWF.A c~ er. TH( NO NO NO 
PFRCFNT 2 ? ~ 

A AfEO LA/lt<:.tilfH-._,.R lP/lt<.#TH-H~ LA/lKUTH-HR Lf'A/lt<;llTH-H~ LAI U<.MT ... -HR L'!/ l 1<., Hi-HR. 

T.O. 

1 4q. 37l ]~0•.bb5 n.s?n 0.70'1 1. 1,,) 1 J .140 
1R I. h5b I 7H.b5b n.104 5 .4Pb 1. J97 6.881 
Bb l ·'•l5 1"17.JlB n.000 b. l9b I. JZO 7 .115 
91 1.199 IMh.Olh 0.065 h.QlR Z.OZ1 s. q45 
h1 z.14q 1711.l41 0.084 4.LBQ 1.%1 b.b5b 

1 41.0?5 Z~H.511 11. 4~7 1.q~q ]. 02• 4,.QQ8 
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CAL ID NUllBER• 295 ENGINE TYPE AND llDDEll JTI~ l SERIAL NUllBER1 6491Jl 

TEST ORGANllAT ION• u.s. BUREAU OF NINES 

llOOE FRACTIONAL POllER ElllSSION FUEL USAGE T lllE IN co FUEL LB CO I ENERGY LB CO I 
POllEA I TH UTE UTE llT FACTOR llOOE llASS llASS lK LB FUEL I TH-HR I Tl+-HA 

LB/HA LB/HA lllN •. LllS. LBS. 

TUI-IDLE 0.060 840.0 41.611 Bl6.U4 l.ooo 19.00 u.111 264.99 49.725 266.00 . 0.04954 
TAKEOFF 1.000 14000.0 15. 490 B27B.098 l.000 0.10 0.181 96.58 1.Bn l6J.J] 0.00111 
CLI llBllUT O.B50 11900.0 lB.11J 6954. J24 l.ooo 2.20 0.666 254.99 2.61) 4J6.JJ O.OOl5J 
APPROACH 0.400 5600.0 J4.55J ))09.290 1.000 4.00 2.J04 220.62 10.441 J1J.JJ 0.00617 
TAXI-IDLE 0.060 B4D.O 41.611 BJ6.Bl4 1.000 1.00 4. 855 91.l>J 49. 725 9B.OO o. 04954 

TOTAL FOR CYCL E1 21. 182 9)4.81 lJH.00 
LBS POLLUTANT/lK LB FUEL/CYCLE I 22.659 
LBS POLLUTANT/lK LB TH-HR/CYCLE• 15.B4J 
LBS POLLUTANT/lOOOK LB TH AT T .O.t 1.291 

MOOE FRACTIONAL POllEA Elll SS ION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWE A I TH AUE RATE llT FACTOR MOOE MASS llASS lK LB FUEL I Tl+-HR I Tl+-HA 

LB/HR LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 11.sn 8J6.8l4 1.000 19.00 J.666 264.99 l).BJS 266.00 0.01178 
TAKEOFF 1.000 l40oo.o O.ZJ4 8218.098 1.000 0.10 O.OOJ 96.58 0.028 ll>J.JJ 0.00002 
CL lllBOUT O.B50 11900.0 O.JBl 6954.J24 1.000 2.20 0.014 254.99 0.055 436.33 0.00003 
APPROACH 0.400 5600.0 2. 819 ))09.290 1.000 4.oo 0.192 220.62 o.no HJ. JJ 0.00051 
TAXI-IDLE 0.060 B40.0 11.511 836.814 1.000 1.00 1.151 97.6) l).8J5 H.00 O.OIJ78 

TOTAL FDA CYCLE• 5.225 934.81 13J7.DO 
LBS POLLUTANT/ IK LB FUEL /CYCLE I 5.590 
L8S POLLUTANT/lK LB Tit-HA/CYCLE• J.90B 
LBS POLLUTANT/lOOOK LB TH AT T.0.1 O.l'l5 

MOOE FRACTIONAL PDllER EMISSION FUEL USAGE TlllE IN NDX FUEL LB NDX/ ENERGY LB NDX/ 
PDllEA I TH RATE RATE llT FACTOR llODE llASS MASS IK LB FUEL I Tit-HR I Tit-HA 

LB/HR LB/HA lllN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 2.576 8J6.Bl4 1.000 19.00 o. 816 264.99 3.079 266.00 O.OOJ07 
TAKEOFF 1.000 14000.0 155. 1Jl BZ1B.09B 1.000 0.10 1. Bl7 96.58 lB.812 16].JJ 0.01112 
CLIMBOUT o.850 11900.0 •n. 248 6954.J24 1.000 2.20 J.419 254.99 l).409 436. 33 0.00784 
APPROACH 0.400 5600. 0 26.997 JJO'l.290 1.000 4.00 1.800 220.62 B.15e HJ. JJ 0.00482 
TAX I- IDLE 0.060 840.0 2. 576 836.Bl4 1.000 1.00 0.301 97.63 3.079 9B.OD D.00307 

TOTAL FOR CYCLfl 8.152 9J4.81 1337.DD 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 8.121 
LBS POLLUTANT/lK LB Tl+-HR/CYCLEI 6.097 
LBS POLLUTANT/IOOOK LB TH AT T .0.1 129.116 
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OATF.: 6/29/11 

TfST ORGANIZATION: UNIHll/EPA 

ENGINE SUPPLIER: UNITED AIRLl~ES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBER: 12Z ENGINF TYPE AND MODF.L: JTBl>-1 SERIAL NUMAERI b5462l 

RATED THRUST: 14000. 

ENGINE TOTAL Tl•F.: 91~8. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COllPRF.SSOR OVERHAUL: 11113. HRS 
NZ COllPRESSOR OVERHAUL: 11514. HRS 
COllBUSTOR CAN REPLACEllENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANF OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURB I NF OVERHAUL: o. HRS 

FUEL: JEI - A FUEL H/C RATIO: 1.qzo 

OPERATIONAL OAfA ''**'************************************************ 

INLET AIR TFMPERATURf, DEGREES F: START 56,10 FINISH 

ATllOSPHERIC PRESSURE: START Z9.95 FINISH 10.00 

INLFT AIR HU~IOITV, LAS HZ0/L8 AIR: 0,006b 

RELATIVE HUMIDITY: b9,00 PERCFNT 

SAMPLE LINE: TEMPERATURE, DEGREES t: lhO,QO, FLOW RATE, LITERS/MIN: 1.50 

SAMPLE LINE THNSPORI TIMh SFC: 5.00 

NU•AER Of TESTS: 

(OMMFNTS: 

EXHAUST GAS PRESSURE IN INCHES HG 

CLOCK HST POWf R ENGINE MEASURFO GAS GF N CALC COMPRESS UR ENG INF TURBINE 
Tl•E MQF THPUST,LBS PE RUNT SPFEO FUEL A IR FLOW f/A DISCHARGE PRES SURF INLFT 

UR RATED RPM now LB/SEC HllP RATIO TFMP 
SHP T .O. NI NZ LB/HR DEGREES F EPR DEGREES F 

B55.oo II 0 11050.00 18 llA0,00 1oqn.oo 6zq1.oo -0.1)0 -0.000000 -o.oo 1.15 -o.oo 
s.oo 21 I IZI00.00 8b 7617.00 11121.00 6%6,00 -o.oo -0.000000 -o.oo 1,84 -o.oo 

10.00 ll 2 I HOO. 00 q1 0010.00 11181.00 8083.00 -o.oo -0.000000 -o.oo 1.98 -o.oo 
215.00 4/ ' 1100.00 7 2960.00 11300.00 593. 00 -o.oo -0.000000 -o.oo -o.oo -o.oo 

POWER F.XHAUST FX~AUST Cll co THC Nil NO NO AL DEHVOES SllOKE PARTICULATES 
PERCENT GAS GAS I wEri 2 IWETI I WETI 2 • 

RATED TEllP PRESSURE PP~V IWETJ PPHV PPr-tl\I I WE Tl lwfTJ 
r .o. OFGRFF.S F PSIA PFRCFNT v PPMV PPMV 

18 HB.00 52.50 •s.oo 1.10 5.40 51.AO -o.oo 55.00 -o.oo -o.oo -o.oo 
86 914.00 55. 10 •5.~0 2.50 •.so 120.00 -o. 00 121.00 -o.oo -o.oo -o.oo 
q1 q10. so ljQ.30 q5.00 2.18 •.70 152.50 -o.oo 155.00 -o.oo -o.oo -o.oo 

7 bbS.'90 31.80 111.00 0.47 lb.50 1 .25 -o.oo •.50 -o.oo -o.oo -o.oo 

POWER MASS E~J '1ASS E~I M•SS Fiil ,..ASS EM.I MASS Elll MASS E"I ~ASS E•I MASS EMI MASS FMl ~ASS Elll llASS E•I ~ASS EM I 
PFRCENT r.o HC ~02 C02 Nn NOX tu HC N02 C02 NO NOX 

RATED LAii• L A/IK LA/IK LBll• LR/ IK LBllK LA/HR LB/HR LB/HR LB/HR LA/MP LA/HR 

'.o. LB FtJF.I l A FUEL LR FUFL L 8 fUEL L~ FUF.L LB FUFL 

78 I I. lb n.16 _,>.OO 3131.)h lC.38 10.hl 70.20 2.1~ -o.oo lqn1.1• 65.10 M.75 
Bb 7 .60 n.21 -o.oo lJH.)A 15.17 15.90 52.% 1.44 -o.oo 21896. 78 1oq,59 110. 1q 
q7 6.R4 0.11 -a.on )144.67 18.0) IA.H 55. 78 l.•O -o.oo 25418.)5 145. 77 148 .15 

55.0• l.•I -o.oo 105A.6C O.R5 3.0b 12.~1 2.11 -o.oo 181).75 0.50 1.82 

POW ED r.n en lt<C "o Nn NO 
PERCENT 2 2 • 

PATED LI\/ IKllTH-HR LO/ lKITH-HR LB/ lK,i TH-f.'P LR/IKMTH-HP. LAI I KITH-HR LB/ I KUH-HR 
T .n. 

18 "'· 35] l7q6.l66 0.207 s.qoq -o.ooo 6.041 
86 4.177 1aoq.~s1 o.11q 9.081 -o.ooo q .156 
q7 4.')J5 lqs5.l5• 0.102 IO.b40 -~.ooo I0.814 

1q .. hqf-1 \f\~R.8#>4 7 .110 0.,1.')R -o.ooo 1.650 
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CAL ID NUMBER• 122 ENGINE TYPE AND llDDELI JTBD-7 SERIAL NUll8U1 654623 

TEST DRGANIUTIDN: UNITED/EPA 

MOOE FRACTIONAL POWER ElllSS ION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

lB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 2B.02B 413.920 1.000 19.00 B.Bl6 150.0l 59.142 266.00 0.01137 
TAKEOFF 1.000 14000.0 51.908 Bll7o016 l.000 0.10 0.606 94.93 6.179 163. 13 0.00371 
CL IMBDUT 0.850 11900.0 50.516 6853.508 1.000 2.20 l. B52 251.30 l.Hl 436.H 0.00425 
APPROACH 0.400 5600.0 49.644 3308.811 loOOO 4.00 3. 310 220. 59 15.003 373.33 0.00886 
TAXI-I OLE 0.060 B40.0 2B.02B 411.920 1.000 1.00 1.210 55.29 59.142 9B.OO O.OH37 

TOTAL FOR tvCLE• ll.91J 172.18 lJH.00 
LBS POLLUUNT/U LB FUEL/CYCLE• 23.19B 
LBS POLLUTANT/lK LB TH-HR/CYCLE: U.398 
LBS POLLUTANT/lOOOK LB TH AT T.0.1 4.3Z6 

llODE FRACTIONAL PD11ER ElllSSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
PQ11ER I TH RATE RATE WT FACTOR MODE llASS llASS IK LB FUEL I TH-HR I TH-HR 

LB/ Hit LB/HR HIN. LBS. LBS. 

TUI-IDLE 0.060 B40.0 z.264 473.920 1.000 19.00 0.111 150.07 4.178 266.00 0.00210 
TAKEOFF 1.000 14000.0 0.888 8U7.0l6 1.000 0.10 0.010 94.9] 0.109 163.33 0.00006 
CLlllBOUT 0.850 11900.0 I. ZB8 6853.508 l .000 2.20 0.0~1 251.30 O. IB8 416. 33 0.00011 
APPROACH 0.400 5600.0 1.594 3308. B71 l.000 4.00 0.106 220. 59 0.482 373.H 0.00028 
TUI-IDLE D.060 B40.D 2.264 473.920 1.000 l.00 0.264 55.29 4.178 9B.OO 0.00210 

TOTAL FOR CYCLE: 1.145 n2.1a lJH.00 
LBS POLLUTANT/ 1K LB FUEL/CYCLE I 1.483 
LBS POLLUTANT/lK LB TH-HR/CYCLE• o.B56 
LBS POLLUTANT /IOOOK LB TH AT T.O.: o. 740 

llOOE FRACTIONAL POWER EIUSSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY l8 NOX/ 
POllER I TH RATE RATE WT FACTOR MODE llASS HASS IK l8 FUEL I TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 1.164 473.920 1.000 19.00 0.369 150.07 Z.457 266.00 0.00139 
TAKEOFF 1.000 14000.0 153.156 Bll7.0l6 1.000 0.10 I. 787 94.93 u.B22 161.H 0.01094 
CLIMBOUT O.B50 11900. 0 107.178 6B53.50B 1.000 2.20 3.930 251. 30 15.63B 416.H 0.00901 
APPROACH 0.400 5600.0 2B.41B HOB. 871 1.000 4.oo 1.895 220.59 B.5B9 373.H 0.00507 
TAii-iDLE 0.060 B40.0 1.164 473.920 l.000 1.00 0.136 55.29 2.457 9B.OO 0.001)9 

TOTAL FDR CYCLE• 8.116 172.18 un.oo 
LBS POLLUTANT/ lK LB FUEL/CYCLE• 10. 510 
LBS POLLUTANT/ I K LB TH-HR/CYCLE• 6.070 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 127.630 

IV-213 



OATEI 11 2111 

TEST ORGANIUTIO>U UNITED/EPA 

ENGINE SUPPLIER• UNITED AIRLINES 
I 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMAER: 127 ENGINE TYPE AND MDDEL: JTRD-7 SER Ill NUMA EA t 

RAT FD THRUST t 14000. 

ENGINE TOTAL Tl•E: 3?19. HRS 

TIME SINCE HOT SECTION OVfRHAULI 3355. HRS 

TIME SINCE• 

NI COMPRF SSOR OVERHAUL: 9077. HRS 
NZ COMPRESSOR OVERHAUL: ZB3Z. HRS 
CDMBUSTOM CAN REPLACEMENT• o. HRS 
FIRST STAGE NDllLE GUIDE VANE OVERHAUL: 3355. HRS 
NI TURBINF OVERHAUL: 32Z9. HRS 
N2 TURAINE OVFRHAULI o. HRS 

FUEL: JH - A FUEL HIC RA Tl 0: l.9ZO 

OPEAATIONAL OAJA •••••••••••••••••••••••****************************** 

INLEI A{R TEHPERUURE, DEGREES F: START H.86 FINISH 

Al•OSPHERIC PHSSURE: SIART FINISH 

INLET AIR HUMIOllY, LAS H201LA AIR: 0.0060 

RELATIVE HUMlnlfY: 65.00 PERCENI 

SAMPLE LINE: TE•PERAIURE, DEGREES C: lhO.OO, FLOW RATE, LITFRS/HIN: 1.50 

SAHPLf LINE T•ANSPORI TIHE, SEC• 5.oo 

NUMBFR OF TESTS: 

EXHAUSI GAS PRESSURF IN INCHES HG. 

CLOCK !EST POWER FNGINF HEASUR ED GAS GEN CALC COMPRESSOR ENGINE TURRI NF 
Tl •E HOOE T~AUSf,L~S PERCf NT SPEED FUFL AIM FLOW f/A 01 SCHARGE PRESSURE INLET 

DR RATED RPH FLOW LB/SEC IEHP RATIO TEMP 
SHP r.o. NI NZ LA/HR DEGREES F EPA DEGREES F 

2A.OO I/ 0 IOQ7•.00 79 HSb.00 10875.00 b2•n.oo -o.on -0.000000 -o.oo 1.15 -o.oo 
12.00 71 I IZ17A.OO 8b 1633.00 llOlb.1'10 7059.00 -o.oo -0.000000 -o.oo 1.es -o.oo 
lh.00 H 2 11'39.00 95 7940.00 11289.00 7934.00 -o.oo -0.000000 -o.oo 1.96 -o.oo 

150.00 41 l 935.00 h 2All.OO 6~39.0~ 1073.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 

POW FR EXHAUST rxHAUST en co THr. NO NO NO ALOEHYOES s•nxe PART ICULATfS 
PERCENT GAS r.AS IWF.TI z IWETI I WETI 2 x 

RATED TfHP PRESSURE PP~V IWETI PPMV PPMV IWETI IWET I 
T .a. DEGREES r PS IA PERCENT v PPl'!V PPMV 

1B 887. 00 57. 20 75.00 2.14 1.20 R.6~ -o.oo 91.00 -o.oo -o.oo -o.oo 
86 q~4.80 55. JO zo.oo 2.75 o.75 I 03.00 -o.oo IOB.00 -o.oo -o.oo -o.oo 
95 qhJt.00 ~8.50 20.~o Z.45 o.3o 125.0C -o.oo 131.00 -o.oo -o.oo -o.oo 

6 b4q. 40 31.40 qo.oo 0.4B 47,.00 4.00 -o.oo 4.00 -o.oo -o.oo -o.oo 

PO~EP l<tASS EH I HASS E•I lllllAS'i EMI HASS FHI "1ASS E" I HASS EHi HASS EHi HASS EHi HASS EHi HASS fHI MASS EHi HASS EHi 
PERCENT en H( N02 coz ·~ Nnx co HC •02 COl NO NOX 

RATED LR/ IK L R/IK Lq/ IK LA/IX LR/ IK LA/IX LR/HR LA/HA LR/HP. LR/HR LR/HR LB/HR 
r .a. La FUFL LA FUEL L~ FUEL Lq FUFL LA l=UFL LB FUF.L 

78 7. 14 O.Oh -o.oo 1152.~J 1.12 14.01 1'.75 0.41 -o.oo 19B35.7) B.33 BB.IS 
B6 l. 1R o.o• -o.oo ll52.9R 15.oq I~. Pl 12. 5q 0.2"/ -o.oo 7,2Z56.B9 106. 51 111.69 
'>S 1. 6• c.01 -o.oo H 5l.2R 16.R2 17.bl 11.00 0.11 -o.oo 2501B.0'> 133.44 p,q.s4 

36. 65 9. BO -o.oo 3071.42 2.M 2.6a 39.)) 10.51 -o.oo 3295. 64 2.B7 2.87 

POWER en co THC NO NO NU 
PfRCFNf z l x 

RAIEO LR/lKITt-t-HD L0/ lKtTH-Hq LB/I U IH-HP LB/ll<lifTr-HM: LR/ 1K1HH-HR LB/IKHH-HR 
T.O. 

18 l. ]44 1807.5ZC 0.011 0.159 -o.ooo B.035 
B6 1.034 IAZ7.6ll 0.07;' A. 746 -r..ooo q.111 
95 o.qb1 1861.604 O.OOR q.<.zq -o.ooo t n.406 

b i.2 .nb2 l51&i. ,,,,,.. ll. ,., 1.011 -o.ooo J.Oll 
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CAL I 0 NUMBER I 127 ENGINE TYPE AND MODEL• JTB0-7 SERI Al NUMBEU 656065 

TEST ORGANIUTIONI Ulll TEO/ EPA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CO I 
POWER t TH RATE RATE llT FACTOR MOOE MASS MASS lK LB FUEL t TH-HR t Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 J6.131 972.B71 1.000 19.00 11. 441 JOB.OB H.13B 266.00 0.0001 
TAKEOFF 1.000 14000. 0 9.JOI 8285.004 1.000 0.10 0.109 96.66 1.121 16).]] 0.00066 
CLIMBOUT 0.850 11900.0 11.no 69J9.211 1.000 2.20 o.oo 254.44 l.690 06.ll 0.0009'1 
APPROACH 0.400 5600.0 26.452 ll72.059 1.000 4.00 1. 761 224.BO 7.845 173.3) 0.00472 
TUI-I OLE 0.060 B40.0 36.131 972.B71 1.000 1.00 4.215 II l.50 37.13B 9B.OO 0.04301 

TOTAL FOR CYCLEI 17.'15'1 997.48 1337.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 18.004 
LBS POLLUTANT/ I K LB TH-HR/CYCLE I ll.412 
LBS POLLUTANT/lOOOK LB TH AT T .0.1 o. 775 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB HC I 
POWER t TH RATE RATE Ill FACTOR MOOE MASS USS 1K LB FUEL t Tl+-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 B.B20 972.871 1.000 1'1.00 2. 793 308.0B 9.066 266.00 0.01050 
TAKEOFF 1.000 14000.0 o.o B2B5.004 1.000 0.10 o.o 96.66 o.o 16J.]] o.o 
CLIMBOUT O.B50 11900.0 0.219 69n.211 1.000 2. 20 o.ooa 254.44 0.012 436.]] 0.00002 
APPROACH 0.400 5600.0 1.667 3172.059 1.000 4.00 0.111 224. BO 0.494 173.ll 0.00010 
TAXI-IDLE 0.060 B40.0 8.B20 972.B71 1.000 1.00 1. 029 II l.50 '1.066 9B.OO 0.01050 

TOTAL FOR CYCLE• 3.941 997.48 1]]7.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE I 3.9'1 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 2.94B 
LBS POLLUTANT/IOOOK LB TH AT T.O.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL ' TH-HR t Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 2.406 972.B71 1.000 19.00 o. 762 JOB.OB 2.473 266.00 0.002B6 
TAKEnFF 1.000 14000.0 U4.669 B2B5.004 1.000 o. 70 1.B04 96.66 18.669 163.ll o. 01105 
Cl IMBOUT o. B50 11900.0 106. 5'16 6939.211 1.000 2.20 3.909 254.44 15.161 436.J] O.OOB96 
APPROACH 0.400 5600.0 2B.600 )]72.059 1.000 4.00 1.907 224.BO B.4BI 173. ]J 0.00511 
TAXI-IDLE 0.060 840.0 Z.406 972.871 1.000 1.00 0.281 I IJ.50 2.413 9B.OO o.002B6 

TOTAL FDA CYCLE: B.662 997.4B IJH.00 
LBS POLLUTANT /IK LB FUEL/CYCLE: B.6B4 
LBS POLLUTANT/ ll LB Tl+-HR/CYCLE: 6.479 
LBS POLLUTANT/!OOOK LB TH AT r .o.: 12B.B91 
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DUE: 7/28171 

TEST ORGANIZATION• U.S. BUREAU OF MINES 

ENGINE SUPPLIER• UER ICAN AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: lH ENGINE IYPE ANO MOOEL: JT80-7 SER UL NUMB FR I 

RAIED IHRUSI: 14000. 

F.NGINE TOTAL llME: 9898. HRS 

TIME SINCf HOT SF.CTION OVERHAUL: 4911. HRS 

TIME SINCE: 

NI COMPRF. SSnR OVERHAUL: 9898. HRS 
N2 COMPRESSOR OVERHAUL: 9898. HRS 
COMBUSTOR CAN REPLACEMENT: 1718. HRS 
FIRST SIAGE NOZZLE GUIOE VANE OVERHAUL: 4917. HRS 
NI TURBINE OVERHAUL: 9898. HRS 
N2 TURBINE OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL H/C AAllO: o.o 

OPERATIONAL DATA •••••••••••••••••••••••••••••••tttttetetttttttttttttt 

INLET AIR lfMPERATUME, OFGMEES F: START 11.no FINISH n.oo 

ATMOSPHERIC PRESSURE: STAR! zq.zq FINISH zq.zq 

INLET AIR HU.•IDllY, LijS H20/LB AIR: 0.0144 

RELATIVE HUMl~ITY: 79.00 PERCFNI 

SAMPLE LINE: TE•PE•ATURF, CFGREFS C: 116.0C, FLOW RAIE, LITERS/MIN: 16.00 

SAMPLE LINE T•ANSPOKT TIMF, SEC: o.qq 

NIJMBFR OF IESIS: 6 

COMMENTS: 

H/C CAL ESll~AIED 
SAMPLE LINE IE•P. AVERAGFO 
f.NGINE 010 NOi LITF. OFF ON FIRST IWO ATIFMPTS 
IHUS A LARGE AMOUNT Of RAW FUELSOA•EO PROBF RF.FORE FIRST IDLE MOOE 
PROBE LOCATF.n 10" FROM TAILPIPE 
FIRST IDLE MOOE UNTRl••Fn 

WITHOUT A ETA OF IT 

CLOCK HSI POW FR ENGINE ~FASU~FO 

Tl •F. MOOE THRUST,LBS PEKCFNT SPEfD FUEL 
OP RATED RP• FLOW 

S14P r.o. NI NZ L~/HR 

940.00 I/ 0 740.00 25RO.OO 6650.00 960.00 
Q55.00 5/ I 9750.00 69 7275.00 11060.00 5740.00 

1010.00 II s 1000.00 2900.00 7150.00 1110.00 
1015.00 ., I 1~q40.oo 7R 7530.00 I llS0.00 6S20. on 
1020.00 )/ • 12060.00 86 17RO. 00 11480.no 7130.00 
1030.00 21 l 12960.00 qz 7990.00 llh20.00 7860.00 

POWER f)(HAUST EXHAUST c~ en THC NO 
PERCENT GAS G•S I Wfll 2 IWETI I WETI 

RAHO TEMP PRESSURE PP~V C WE Tl PPMV PPflillV 
T.o. OFGREFS F PSI• PE AC ENT v 

s no.oo lt..EH l'id."10 J .'ii 127.40 l.9~ 

6Q 910.00 21.49 2q.on 2. 02 1.10 41.ZO 
1 11 o. ~o 14. 81 I JI .oo o. 53 67 .00 J. •o 

18 %0.00 24. qz n.zo 2. ll I.SO S6.ZO 
Sh 1000.00 26.77 ]4.20 z.54 I. 50 67 .10 
92 1 c1s.on 21. J7 3b.ZO 2. 72 1. 50 7R .50 

GAS GEN CALC 
A IR FLOW F /A 

LB/SEC 

-o.oo o.o 
-o.oo o.o 
-o.oo o.o 
-o.oo o.o 
-o.oo o.o 
-o.oo o.o 

NU NO 
2 x 

r well C wFT I 
PPMV PPlllV 

2.00 4.90 
z-.oo 11.20 

1. 00 10.90 
40.00 %.ZO 
51.00 II 8.10 
b0.00 138.50 

654462 

tr.MPRFSSOR ENGINF. TU~RINF 

OISCHARGF. PRESSURE INLET 
TFMP RAflO TE•P 

DEGRFFS F EPR OEGREES 

-o.oo 1.c• -o.oo 
-o.oo 1.6 7 -o.oo 
-o.oo 1.0• -o.oo 
-o.oo 1.76 -o.oo 
-o.oo 1.86 -o.oo 
-o.oo 1.q4 -o.oo 

ALOFHYOES SMOH PARTICULATES 

-o.oo -o.oo -o.oo 
0.34 -o.oo -o.oo 
4.25 -o.oo -o.oo 
o.•1 -o.oo -o.oo 
0.56 -o.oo -o.oo 
0.61 -o.oo -o.oo 

POWER MASS F.MI rH1.SS EMI M"\-;5 E•I •ASS (Ml •ASS E•I NASS EM I ~ASS El'41 •ASS EMI MASS [Ml MASS EMI MASS E~I pi ASS e•t 
PERCENI en HC ~07 crz NO Nnx cc H( N02 C02 NO NOX 

RATEO LR/IK l A/ lK LR/IK L8/IK LR/IK LH/l K LA/fi~ L 8/HA LO/HA LB/HR LR/HR LA/HR 
T .o. LB FUEL LS FUEL LA FIJ(L LB FUFL LR FUEL l A FUF L 

hh. JZ JI .bl 1. 42 ]471.47 z. Cb J. 4q b l.67 30.lh t.)1 Hl4.51 1.98 3.35 
M 3. l4 0.11 4. 54 J65R. ~q H .Q4 I 3 .4H 1q.1q 0.64 lb.09 21002.00 51.10 11.3q 

1 55.S7 16. 20 "· 88 1512.48 l. 72 1. sq 6l .1'18 I 8 .07 ~.41 3921.05 ~-oz 8.'1 
18 ].lS o.oq 6.6Z 3658. qs q.11 IS.QJ 71. 87 o. 5h 43.19 ZJRSb.34 60.6R 103.R6 
80 J. 14 O. OR 1. bH lh5q.10 10.11 i1.1q lZ.b1 o .. -;7 ss.51 2ti.,S6. 15 7 3. Ob 12R.OO 
qz J.10 0.07 f\.'tC. \bSq. 38 11.04 \'4.48 24. lb 0.58 bt.. '\J 28762.69 Sb. 78 1~1.11 

POWE A cu co TH(. NO ~r NO 
PF.RC ENT 2 7 ' RaTEO LB/IKlllTH-HP LB/ IW\llTH-Hq_ LR./lKftlTH-H~ L~/1KIT'"4-HA ll:HlKITH-ttM LB/I KITH-HA 

r. ri. 

eo. 1n1 "s~e:.11s 41. 0\ I 2.t>7CJ t .847 4.526 
6Q I .~bA 2 l ';4.0li2 O. Obh ~ .262 2. b1~ 7.911 

1 I'> I .bA2 1q2 t. 01o e I A. Oo&.R 3.016 ~-" '" R. 410 
78 1.995 21B0.6Sl 0.052 '. 546 3.947 9.494 
86 I.RSC Zl•l.760 0.0't7 6.0S• 4.M5 10.663 
qz I ."RO 721Q.14] 0.04~ b.hQb 5.118 11.e1 • 
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CAL ID NUMBER: 345 ENGINE TYPE AND NDDEl• JT81>-1 SERIAL NUMBER• 6'4462 

TEST ORGANIZATION• u.s. BUREAU OF MINES 

MODE FRACTIONAL POllER ENISS ION FUEL USAGE TIME IN co FUEL l8 CO I ENERGY LB CO I 
POllEA I TH RATE RATE llT FACTOR MODE MASS MASS IK LB FUEL I TH-HA I TH-HR 

LB/HA lB/HA NIN. LBS. LBS. 

TAii-iDLE O.D60 B40.D 63.311 101Z.08T 1.000 19.00 20.048 339.49 59.054 266.00 o.DnH 
TUEDFF 1.000 14000.0 24.68T B639.JU 1.000 0.10 o.zea 100.19 2.B58 163.JJ 0.00176 
CllMBOUT 0.850 11900.0 21. 93B TJU.521 1.000 2.zo O.B04 268.16 J.ooo 436.n 0.00184 
APPROACH 0.400 5600.0 40.093 nn.011 1.000 4.00 Z.6TJ 224.41 11.901 JTJ.JJ o.00716 
TUI-IDLE 0.060 B40.0 61. Jll 1072.0BT 1.000 1.00 1.186 125.08 59.054 . 9B.OO O.Ol5Sl 

TOTAL FDA CYCl EI JI .ZOO 105B.OO 1331.DO 
LBS POLLUTANT llK LB FUEL/CYCLE• 29.490 
LBS PDllUTANT/IK LB TH-HR/CYCLE: Z3.JJ6 
LBS PDllUTANT/IODOK LB TH AT T .o.: z.051 

MODE FRACTIONAL PDllER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB Ht I 
POllER I TH RATE RATE llT FACTOR MODE MASS MASS lK L9 FUEL I TH-+IR I TH-HR 

la/HR lll/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 ZJ.697 1orz.on 1.000 19.00 7.504 339.49 ZZ.104 266.00 o.ozB21 
TAKEOFF 1.000 1400D.D o.o 8639.383 1.000 D. TD o.o 100. T9 o.o IU.JJ O.D 
CllMBDUT 0.85D 119DO.O o.o TJ13.5Z3 I.DOD Z.ZD o.D Z68.16 o.o 06.JJ o.o 
APPROACH 0.400 560D.O 6. 350 3J67.D11 1.000 4.00 O.UJ ZZ4.41 1.886 3TJ.JJ D.00113 
TAXI-IDLE 0.060 840.0 2J.69T IOTZ.OBT 1.000 1.00 2.165 125.DB 22.104 9B.OO 0.02BZI 

TOTAL FOR CYCLE I I0.69Z 10'8.00 1331.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 10.106 
LBS PDllUTANT/IK LB TH-HR/CY CU: l.997 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 o.o 

MOOE FRACT IDNAL PDllEA EMISSION FUEL USAGE TIME IN NDX FUEL LB NDX/ ENERGY LB NDXI 
POWER I TH UTE UTE llT FACTOR MOOE MASS MASS IK LB FUEL I TH-HA I TH-HR 

LB/HR LB/HA MIN. LBS. LBS. 

!AX I-IDLE 0.060 B40.0 4.032 IOTZ.087 1.000 19.00 1.211 JJ9.49 3.161 266.00 D.00480 
TAX EOFF 1.000 14000.0 IBB.663 11639. 3BJ 1.000 o.ro 2. ZOI 100.19 21.83B 163.ll 0.0134B 
CllMBDUT o.no 11900.0 128. 360 TJ13. 523 1.000 2.20 4.101 26B.16 !1.551 06.33 0.01019 
APPROACH 0.400 5600.0 12.695 ]361.071 1.000 4.00 2.110 224.47 9.110 in.n 0.00584 
TUI-IDLE 0.060 uo.o 4.0J2 107Z.08T 1.000 1.00 o.~10 IZ5.08 J. 761 98.00 0.00490 

TOTAL FDA CYCLE• 10.834 1058.00 un.oo 
LBS PDLlUTANT/IK LB FUEL /CYCLE: 10.z41 
LBS PDlLUTANT/IK LB TH-HA/CYCLE: 8.104 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 157.219 
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OATEI 1129111 

TEST ORGANIZATION: U.S. BUREAU OF HINFS 

ENGINF. SUPPLIER: AMERICAN AIALINFS 

FNGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••***************'************************************ 
CAL 10 NUMSEA: l4b fNGINE TY•E ANO HODFL• JTen-7 

ENGINE TOTAL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

!IMF SINCE: 

NI COMPRESSOR OVfRHAUL• 
N2 c OMPRnsoR llVFRHAUL: 
COMBUSTOR CAN REPlACEHENT: 
FIRST STAGE NOZZLE GUIOF VANF OVFRHAUL• 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL: JH - A FUFL H/C RAT IU: 

14000. 

~804. 

2lb1. 

5804. 
5R04. 
21b1. 
2161. 
5804. 

580. 

1.no 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HAS 
HA~ 

OPF.RATIONAL DATA ***************************************************'* 

INLET AIR TEMPERATURF, DEGREES F: START b1 .oo FINISH b8.DO 

ATMOSPHERIC PRESSURF: START FIN ISf< 29.30 

INLET AIR HUHIOITY, LBS H20/LB AIR: 0.0110 

RELATIVE HU•IOtrY: 78.00 OFA(£NT 

SFA IAL NUMAfR: 

SAMPLE LINE: TE.•PE"4TURF, CEGRFES C: 137.CO, FLOW RATE, LITFRSl•IN: 1 b.00 

SAMPLE LINE TqANSPOPT flHE, SEC: O.Qq 

NUHRER OF IESIS: 

COMMENTS: 

H/C CAL ESTIMATED 
SA••LE LINE TEMP. AVFWAGEO 
PROBE LOCATECl 10" FROM T~ILPIPF 

WITHOUT RETROFIT 

CLOCK TES I POWER 
TIME •one THAUS T, LBS 

OR 
PE~CENT 

RA TEO 

l•GINE •EASURE(l GAS GEN CALC 
SPFEn FUFL A IP FLOW FIA 

AP• Ftnw LH/SEC 

CU•PRESSClR E•G I NE 
OISCHARGE PRtSSURE 

TtMP PATIG 

TUAP.INE 
I NL [T 

TEMP 
SHP I .o. NI 112 LA/HP Off·AErS F EPA OFGAHS F 

820.00 41 0 10760.00 1b 7400.00 11130.00 b2AO.OO -o.oo -o.ooooon -o.oo 1.75 -o.oo 
BH.00 )/ 4 120b0.00 8b 7300.00 113b0.00 1110.on -a.no -o.ocoooo -o.oo 1.R7 -o.oo 
815.00 2/ ) 111 ~o.oo Q) eo1r.oo 11540,00 1010.na -o.oo -0.000000 -a.on 1. q 1 -a.on 
845. 00 l / 2 1050.00 1 2950.00 724n .oo 1040. 00 -o.oo -o.ooonoo -o.oo 1.04 -a.no 

PnWEA EXHAUST F: XHAUS T co cc THC NO NO NO llil nFHYr)F. S S•OKE PAHlr.ULAIES 
PF RC ENT GAS GAS (•Fil 2 (WEii (•[l I 2 x 
RAren fFMP PRl'SSURE PP"IV I Iii El I PP"'tV f.>P!'IV I WET I I ._FT I 
r .o. OEGRFFS F PSIA PEPCFNT v PP•V PP"!V 

1b Bb~, 00 2,, 01 20.70 2. 02 10. an 58. or ~.50 64.50 -0.110 -0,QO -n.oo 
06 010.00 }h. 54 lb.On .) • l q ,.~o 77 ."10 ~. 00 en. oo -0 .. 10 -o.nn -0.00 
Ql 950. 00 27 ,Q) 14.00 2. 44 3. QQ crn.H' o.oo qt,1.60 -o.oo -o.oo -a.co 

1 b20.00 14, QB 10 1.00 0.51 4q. 1r, n. 10 s.nn 5. 70 -o.oo -o.oo -o.on 

POWFJ.l "'IASS EMI Ml\~S E•I MASS f "I I "!ASS E•l MASS E•l MASS E• I Mt.SS E• 1 M:\SS t ~I Mt\SS pq ."!ASS [!'4 I "!ASS EMI MASS fMI 
PfKCENT co HC ~n2 cn2 .,, NOX co HC N02 r.o 2 NO NUX 

RATED I.A/ lK L 81 l • l r\/ l K LH/IK L ~/l K t.P/ lK l~/t-'1 L 13/HP LR/HM. l ~/Hll 
L "'"" 

l R/t<R 
T.O. LR FUEL LB FUEL LO FUFL L~ FUFL LU FIJF.L LR FUEL 

1b 2.o1 O.b 1 I .Ot1 3151.05 9.4b lC.52 12. 59 3. eo h.bb 1Q7~R.bl SQ. 4C bt,.Ob 

Rb 1. 4 7 0.14 1. 20 3157.65 10.97 17. 17 1 c .42 2.43 S.56 72415.35 7~ .oo et:. '>n 
Q) 1.15 0.1 e 1. 22 1153.58 17. 2'• 11. 4b 0.11 l. 45 Q,bl 24144,/8 %.BJ I Ob. 45 

1 41"1. 811 10.B~ l .14 1061, RI o. 44 3. 5F. 42. 57 11. 3 I ), 26 HS4.2B 0.46 3. 12 

POWER c~ r.r THC N~ NO NU 
PERCENT 2 2 x 

RATED LR/l~MTH-Hll LBflKMTH-HR LB/lKllTH-t-'P_ LR/lKtTtt-HR LC\/ lK• Ht-HR Lft/lK#fH-HR. 
I .a. 

76 1. 168 11B'>.61R 0.358 5.SlO O.hlA b. 12 ~ 
Rb C.%4 1B5R,,53 r.7n1 h .4t.A o. 710 1.1 7R 
q3 0. hq] I ~qb. 94 t 0.111 1. JhJ o. 731 8.09~ 

1 40. 4 q5 )I' .l 2. b ~' I 0.117 0 .41'; 3. 108 l, 54) 
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CAL ID NUMBER: n1> ENGINE TYPE AND MDDEL• JT81>-7 SERIAL NUNBER: 1>54992 

rEsr ORGAN Ill TION1 U.S. BUREAU OF MINES 

MODE FRACTIONAL POWER ENISS ION FUEL USAGE TINE IN co FUEL LB CO I ENERGY LB CO I 
PDWER I TH RATE RITE wr FACTOR llODE llASS llASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR NIN •. LBS. LBS. 

TUI-IDLE 0.060 840.0 14.100 azz. 101 1.000 19.00 10. 798 260.52 41.448 266.00 0.04059 
TAKEOFF I .ODO 14000.0 8.258 BS22.590 1.000 o. 10 o. 096 99.0 0.969 16).]] 0.00059 
CLlllBDUT O.B50 11900.0 11. 481> 7158.480 1.000 2.20 0.421 21>2.48 l.1>05 436.H 0.00097 
APPROACH 0.400 51>00.0 30.095 3)79.055 1.000 4.00 2.001> 225.27 8.901> n1.n 0.00537 
TAii-iDLE 0.060 840.0 34.100 822.TOI 1.000 T.oo ).978 95.98 41.448 98.00 0.04059 

TOTAL FOR CYCLE t 17.300 943.68 llH.00 
LBS POLLUTANT II K LB FUEL/CYCLE: 18.333 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 12.940 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.688 

MODE FRACTIONAL POWER ENI SS ION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MODE llASS NASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE 0.060 840.o 10.188 122.101 1.000 19.00 1.290 260. 52 12.627 266.00 0.012H 
TAKEDFF I.DOD l4DDO.O D.50B 8522.590 1.000 o. 70 0.006 99.0 0.060 163.H 0.00004 
CLlllBDUT o.oo 11900.0 1.000 115B.480 1.000 2.20 0.110 262.48 0.419 06.n 0.00025 
APPROACH 0.400 5600.0 6.594 3379.05' 1.000 4.oo 0.440 225.27 1.952 313.H 0.00118 
TAii-iDLE D.060 B40.0 I0.38B 822.101 1.000 T.DO •• 212 95.98 12.1>27 98.00 0.012)7 

TOTAL FOR CYCLE> 5.051 943.68 1331.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE I 5. 359 
LAS POLLUTANT/IK LB TH-HR/CYCLE I 3. 182 
LBS PDLLUTANT/IOOOK LB TH AT T.o.: o.423 

llDDE FRACTIONAL POWER ElllSS ION FUEL USAGE TlllE IN NOi FUEL LB NOi/ ENERGY LB NOi/ 
POWER I TH RATE RATE llT FACTOR MOOE NASS MASS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE O.Of>O 840.0 2.816 9zz.101 1.000 19.00 o.892 260.52 3.423 266.00 0.0013' 
TAKEOFF 1.000 14000.D 125.915 8S22.59D 1.000 0.10 1.469 99.4) 14.111 163. )3 D.00900 
CLIMBDUT o.aso 11900.0 86.415 115B.480 1.000 2.20 3.169 21>2.48 12.012 436.H 0.00121> 
APPROACH 0.400 5600.D 24.617 ])19.055 1.000 4.00 1.641 225.27 r.295 111.n 0.00440 
TAXI-IDLE D.060 840.0 2.816 822.101 1.000 1.00 o.329 9'.98 3.423 98.DO O.OOH5 

TOTAL FDR CYCLE: 1.499 943.H 1331.00 
LBS POLLUTANT II K LB FUEL/CYCLE• r.947 
LBS POlLUTANT/IK LB TH-HR/CYCLE I 5.609 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 104. '146 
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DATE• f>/23171 

TEST ORGANIZATION: PRATT & WHITNFY 

ENGINE SUPPLIER: PRATT AND WHITNEY 

ENGINF OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMRER: 63 ENGINE TYPE ANO MOOEL: JT80 SERIAL NUMBER: 

RATED THRUST: 15500. 

ENG I NE TOTAL Tl ME: -0. HRS 

TIME SINCE HOT SECTION OVfRHAUL: -0. HRS 

NI COMPRESSOR OVERHAUL: -0. HRS 
N2 COMPRESSOP OVERHAUL: -0. HRS 
COMBUSTOR CAN REPLACEMENT: -0. HRS 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: -0. HRS 
NI TURBINE OVERHAUL: -0. HRS 
N2 TURBINF OVERHAUL: -0. HRS 

FUEL: JP-4( FUEL H/C RAT IQ: 2.000 

OPERATIONAL nATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, OEGREES F: START FINISH 78 .25 

ATMOSPHEPIC PRESSURE: START 2q. 88 FINISH 2q. A6 

INLET AIP HUMIDITY, LBS H20/LB AIR: 0.1400 

RELATIVE HUMllllTY: Bl.00 PERCENT 

SAMPlf LINE: TEMPERATURE, OFGREES C: 150.00, FLOW RATE, LITERS/MIN: 2.00 

SA"PLE LINE TRANSPORT TIMF, SFC: 1.co 

NU~8ER OF TESTS: 10 

CO"MENTS: 

RURNER • 40Q-H 

CLOCK 
ll~E 

1010.00 
1021.00 
I 032. 00 
1041.00 
1102.00 
1111.00 
1120.00 
1130.00 
1118.00 
1150.00 

TEST 
MOOE 

I/ 
21 
3/ ~ 
41 
51 4 
bl 5 
1/ • 
81 7 
01 a 

I 01 < 

POWER 
THRUST,LRS PERCf~T 

OR QA TEO 
SHP T .O. 

H1.00 
18~7.00 

6015.00 
q9e1.oo 

l 1033.00 
15581.00 
12055.00 
6"13.00 
49Al.OO 
1283.00 

5 
II 
3A 
64 
84 

100 
11 
44 
32 

8 

NI N2 

2675.00 
3810.00 
6040.00 
7145.00 
7800. 00 
8435. 00 
7580.00 
6165.00 
562P.OO 
3175.00 

6515.00 
~lb0.00 

9935.00 
10170.00 
11180.00 
11590.00 
11055.00 
10105.no 
%55.00 
7400.00 

•HSURFO 
FUEL 
FLOo 
LB/HP 

050 .nn 
1510.00 
3452.50 
5644.00 
7563. 00 
q374.50 
6B25.50 
3q01.50 
2q21.oo 
1155.00 

GAS GFN 
&.IR. FLOW 

LR/SEC 

lO. IC 
43. ltfl 
AT. 45 

lib. 95 
1 lB. 30 
l 55. 78 
129. l l 
103.30 

17.40 
35.14 

CAL( 
f/A 

O.OORTOO 
o. 009710 
0. 0 I 0970 
0.013'10 
0.015200 
0.016RIO 
O.Ol4b90 
0.010110 
0.010510 
0.009140 

J-J70-47A 

COMPRESSOR 
MSCHARGE 

TfMP 
DEGREES F 

248.00 
35Q.50 
578.20 
b9b.'i0 
712 .30 
843.80 
14Q.30 
bl 5.80 
53Q.20 
309.10 

ENG INF 
PRESSURE 

RATIO 
EPM 

1.04 
1.10 
l.35 
l.b• 
1.QO 
2.12 
I.HO 
l.42 
I. 2 B 
1.00 

TURBINE 
INLfT 

TEMP 
OEGREfS F 

1001.00 
1128.00 
1340.00 
1405.00 
1110.00 
IQ27.00 
1120. 00 
l3b0.00 
1275.00 
IOJB.00 

POWER 
PERCENT 

RATED 
T.o. 

EXHAUST 
r.AS 

TEMP 
OFG•FF~ ' 

FXHAUST 
GAS 

PPESSURF 
PS!h 

en 
loHT I 

PP"4V 

co THC 
OH-Tl 

PP"4\I 

NO NO 
2 

I WE Tl 
PPJllV 

NO AL O[HYOE S PART I CUL OTES 

5 
II 
18 
64 
A4 

100 
11 
44 
ll 

POWER 
PERCENT 

RATFO 
T .O. 

5 
II 
38 
64 
A4 

100 
11 
44 
12 

8 

POWFP. 
PFRCENT 

RAHO 
T .o. 

5 
II 
38 
b4 
84 

100 
11 
44 
32 

R 

TAO.DO 
774. 40 
763. 10 
8Q0.60 
98Q.4f) 

l C:Rh. OJ 
96~.10 
803. 80 
135. 00 
7t-.4. 40 

15. 20 
15.qA 
I q. '59 
11.n 
11.4J 
10. 55 
25.97 
2n.Sb 
lb.66 
) IC\. 49 

~ASS E•I 
co 

LAI lK 
LR fUFL 

'4SS E•I 
H( 

LR/ 11( 

L8 FUEL 

40.82 
11. 40 

5. lO 
l. 11 
l. 7q 
2. 70 
It.SQ 
1. 15 

l 7. ~q 
2Q. 14 

r.u 

l A/ lK II Hi-HA. 

48.95Q 
14. 2lb 
l.043 
1.002 
2. I QA 
I .h77 
?.5qR 
4.42 l 

10.Hl 
lb ·'•l 7 

A. 65 
2 .05 
0.44 
o. lll 
o. 22 
0. I A 
0.24 
o. 48 
O. Al 
4.15 

220.20 
11 4. ~O 
42.60 
18.10 
43 .9t'} 
15.80 
49.30 
sq.bO 

116. 10 
142.20 

2 
I WE f I 

PERCENT V 

1.0• 
I. JO 
1 .on 
2.00 
2. JI 
7. 64 
2. 14 
l. '5J 
1. 2q 
o.q5 

84.80 
21. 60 
b.20 
1.10 
4.40 
4.20 
4. c;o 
•• 50 
9.50 

35. lO 

I kET I 
l'PMV 

9.20 
15.40 
)9. 30 
so.qr. 

I 39. 70 
209.JP 
llQ.20 
49.10 
19. Af' 
l 0.20 

l.40 
5. 00 
5.50 
5.AO 
8. 30 

Io. sn 
d.JO 
1. SC 
•• 20 
1. 10 

x 
I WET I 

PPMV 

12. 60 
20.40 
44. AO 
q}.10 

148. 00 
719.80 
177.50 

%.bO 
38 .oo 
11. 10 

-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o.no 
-o.oo 
-o.oo 
-o.oo 

-o.oo 
-o.oo 
-o.oc 
-o.oo 
-o.oo 
-o.oo 
-o.oo 
-o. 00 
-o.oo 
-~.oo 

~AS!t E"1 I 
-•02 

L°"/ I K 
L ~ FUFL 

"1A~S F,. I 
CO? 

"1ASS F"' I 
NO 

MASS F.M I 
NO~ 

Le/I< 

"11\ SS E~ I 
H( 

LB/HR 

"l.ASS (Ml 
~02 

"l.ASS Elli! I 
C.12 

LR/HR 

•ASS EMI 
NO 

0.9Q 
1.25 
l.P 
').en 

l. l A 
I. JO 
1.21 
I .ho 
2.00 
l..41 

co 
2 

L~/IK•TH-HR. 

.\blJB. l2 5 
25lQ.bS2 
17qi;.s17-
1111.•51 
l Al T. 021 
1385.007 
1112.125 
11q3.9oq 
1825.QTQ 
2112.q53 

LR/lK 
LB FUEL 

304Q. 9q 
)104.17 
ll 28. 21 
JIH.88 
Jll!.lO 
JI JJ. 00 
117-9. BR 
1174.25 
3107.35 
3080. lb 

l A/ IK 
l 8 F UH 

7.69 
3.A4 
A.03 

13.82 
l Q. AO 
25. q7 
I R.13 
t0.4A 
1. 50 
l.46 

l B/lK#T~-HR. 

10.374 
l. 6A I 
o. 254 
n.221 
o. l 2b 
0.109 
0.11' 
0.716 
o. 490 
l. 73-; 

I R FUEL 

3.69 
5. QQ 

9.16 
14. 74 
20.91 
21.21 
I 9. 40 
12.0A 
9.~1 

5. Bb 

NO 

l 8. 78 
26.44 
l tt.10 
10.00 
ZF!.b 1t 

7c;. 3c; 
~ l. 37 
30. q4 
'il.] 1 
)]. SQ 

Ll3/ l IUH H-~l R. 

l. 2211 
l. 145 
4.blO 
1. Bl 4 

l I .48A 
15.623 
10. 31 q 
~.Q85 

4.410 
3.1 ll 

NO 
7 

l~/ lKll'Tlt-~A 

l. I• 3 
I. 021 
n. '45 
o. 522 
0.683 
0. 784 
0.119 
0.914 
1. 21 l 
?. lb1 

l B/NP 

C.94 
1.on 
1. RA 
5 .21 
q. 90 

l 2. 2 I 
R.bft 
0.11 
'l.04 
2. 78 

1~Q1. 30 
4716.ll 

10800.ll 
176BT.bl 
ZlbRl.24 
2911~.?9 

21362.% 
174JQ.20 
QOQ5.20 
1~57.10 

NO 

L~/ l K# TH-Iii.( 

4 .421 
4 .1 hh 
5 .25b 
8 .336 

12.110 
16 .40 7 
II. 01B 

b.8Q9 
5.62J 
5.71Q 

l P./1"~ 

z. l}IJ 
5. A4 

21. n 
1q. no 

14q.12 
24l.47 
124.40 

4 l. 13 
21.% 
].qq 

-o.oo 
-n.on 
-o. 00 
-o. 00 
-o.oo 
-a.on 
-o.oo 
-a.on 
-o.oo 
-n.oo 

•ASS lMI 
•O• 

LB/t-IR 

3. 50 
7. 14 

JI .bl 
83.21 

I c;e. ftl 
25~. f>l 
Ill.Ob 
4H. l l 
2H.Ol 

,, • 11 
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CAL ID NUMBER• 63 ENGINE TYPE AND MODEL• JT8D SERIAL NUMBER• X-31C>-41A 

TEST ORGANIZATION I PRATT & llHITNEY 

MODE FAACTIOIUL PDllER EMISSION FUEL USAGE TlllE IN CD FUEL LB CO I ENERGY L8 CO I 
POllER t TH RUE RATE Ill FACTOR MODE llASS llASS IK LB FUEL t TH-HR t TH-HR 

LB/HA LB/HA lllN. LBS. LBS. 

TAXI-IDLE 0.060 930.0 38.597 966.IU 1.000 19.00 12. 222 305.94 39.951 294.50 0.04150 
TAKEOFF 1.000 15500.0 20. 127 9485.969 1.000 0.10 0.23' 110.67 2.122 ISO.Bl 0.00130 
CllllBDUT 0.850 13115.0 20.335 7814.688 1.000 2.20 o. 746 286.54 2.602 483.0B 0.00154 
APPROACH 0.400 6200.0 32.119 3612.114 1.000 4.00 2.181 244.81 B.910 413. 33 0.00528 
TAii-iDLE 0.060 930.0 38. 597 966.115 1.000 1.00 4.503 112.11 39.951 ioa.5o 0.04150 

TOTAL FOR CYCLE: 19.891 1060.67 1480. 25 
LBS PDLLUTANT/IK LB FUEL/CYCLE: 18.150 
LBS POLLUTANT/IK LB TH-HA/CYCLE I 13.05 
LBS POLLUTANT/IOOOK LB TH U T.0.1 1.515 

MODE FRACTIONAL POllEA EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
PDllER t TH RATE RATE Ill FACTOR llDOE MUS MUS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 930.0 6.169 966.115 1.000 19.00 2.10 305.94 1.001 294.50 0.00728 
TAKEOFF 1.000 15500.0 2.011 9485.969 1.000 0.10 0.024 110.67 0.213 180. 83 0.00013 
CllM80UT 0.850 13115.0 1.920 7814.688 1.000 2.20 0.010 286.54 0.246 483.08 0.00015 
APPROACH 0.400 6200.0 2.530 3612.114 1.000 4.00 0.169 244.81 0.689 413.]l 0.00041 
TAXI-IDLE 0.060 930.0 6.769 966.115 1.000 1.00 0. 790 112.11 7.007 108.50 0.00128 

IOTAL FDA CYCLEI 3.196 1060.67 1480.25 
LBS POLLUTANT /IK LB FUEL/CYCLE: 3.013 
LBS POLLUTANT II K LB TH-HR/CYCLE: 2.U9 
LBS POLLUTANT/IOOOK LB TH AT r.o.: 1. 519 

MOOE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
PDllEA t TH RATE RATE llT FACTOR MOOE ·Mass MASS IK L8 FUEL t TH-HA t TH-HR 

L8/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 930.0 3.995 966.115 1.000 19.00 1.265 305.94 4.135 294.50 0.0000 
TAKEOFF 1.000 15500.0 261.961 9485.969 1.000 0.10 3.056 II 0.67 27.616 180.83 0.01690 
CLIMBDUT 0.850 13175.0 161.697 7Bl4.688 1.000 2.20 5.929 286. 54 20.691 483.08 0.01221 
APPROACH 0.400 6200.0 31.345 3672.114 1.000 4.00 2.49D 244.81 10.110 413. ll 0.00602 
TAXI-IDLE 0.060 930.0 3.995 966.115 1.000 1.00 0.466 112.11 4.135 108.50 0.0000 

IOTAL FOR CYCLE: 13.206 1060.67 1480.25 
LBS POLLUTANT /IK LB FUEL/CYCLE• 12 .450 

. LBS POLLUTANT /IK LB TH-HR/CYCLE I 8.921 
LBS PDLLUTANT/IOOOK LB TH u r.o.• 191.115 

IV-221 



DATE: 6/21/11 

TEST ORGANIZATION: PRATT & WHITNEY 

ENGINE SUPPLIER: PRATT ANll WHITNEY 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBFR: 150 ENGINE TYPE AND MUDEL: JTRD 

RATfD THRUST: 

ENGINE TOIAL Tl~F.: 

TIME SINCE HOT SECTION OVERHAUL: 

Tl ME SINCE: 

NI CO•PRF.SSOR OVFRHAUL: 
N2 cn•PRESSOR OVERHAUL• 
CO•BUSTOR CAN •EPLACEMENT: 
Fl~ST STAGE NOZZLE GUIDE VANF OVERHAUL: 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL H/C RATIO: 

15500, 

-0, HRS 

-0. HRS 

-0, HRS 
-0, HRS 
-0, HRS 
-0, HRS 
-0. HRS 
-n. HRS 

2.r.00 

OPERATIONAL nATA •t•ttttttttttttttttttttttttttt•tttttttttttttttttttttt 

INLET AIP TEMPFRATURf, DEGREES F: START Rl. zq FINISH 

ATMOSPHEPIC PRESSURf: START FINISH 2Q.BO 

INLET AIP HUMIOITY, LBS H70/L~ AIR: 0.0108 

RELATIVE HUMIDITY: 42. O~ Pf Pr. ENT 

SER Ill NUMBER: 

15.oo. FLOW ~ATE, LITFRS/MIN: z. 00 

SAMPLE LINF. TRANSPUPT Tl•F, sec: 1.00 

NUMBER OF TESTS: 10 

8URNFR • 40Q-H 

1H1.oo 
1)5).00 
140'1.00 
1451.00 
1506.00 
1513.00 
15n.oo 
I 530. 00 
1554.00 
1611.00 

TEST 
MOOE 

I/ 
71 
)/ 
4/ 
51 
61 
11 
S/ 

"' IOI 

POWH 
THPUST ,Las PFR.(FNf 

O• RATED 
SHP T.U. 

7'10.00 
1787.00 
6063.00 
'1%),00 

1304R.OO 
155•2.00 
12072.00 
6'176.00 
i,q31.oo 
11'3.00 

5 
11 
3q 
64 
H4 

I 00 
77 
45 
H 

8 

ENG INF 
SPHO 

NI N7 

2655.00 
)765. co 
55'15.00 
71'10.00 
7B•5.00 
8515.00 
7625.00 
6404. nc 
5652.00 
326'1. no 

66A5,00 
8110.00 

10005 .no 
108r.o.oo 
117. 55 .co 
116P.5.00 
11120.00 
10240.00 

q716 .co 
n• 1.00 

MF•SURfD 
FUEL 
FLOW 
LB/HK 

Qbt:.00 
l48b,00 
3502.50 
51,22. 50 
155b. 00 
'15'13.CO 
6'132.50 
3'1R5.00 
2q10.50 
1188.00 

GAS GEN 
•lq FlO• 

ld/S EC 

2q, 10 
41.10 
87.20 

114 .50 
1'15. 20 
153. 70 
12Q,00 
'IJ.'10 
77.50 
36. 10 

(Alf. 
UA 

o. 0(.'1040 
0.00'1530 
0.011 l 70 
o.011i51 
0.015•3h 
o.01n50 
0.014•40 
0.011790 
0.010460 
o.or.q150 

X-170-HB 

CO~PRESSOR 

DI Sf.HAR GE 
T E.•P 

DEf.PFES F 

244.80 
366.00 
593.00 
770.70 
7q1.oo 
870.20 
768.80 
630.BO 
554.00 
521 .. 'jQ 

ENGINE 
PPESSU•F 

RA TIO 
EPP 

I. C4 
1.10 
1.35 
l.M 
l.'10 
l.12 
1.80 
1.42 
1. 28 
1.06 

TURBINE 
INLET 

HMP 
OEGHES F 

1nc1.oo 
1120.00 
1340.00 
1405.00 
1710,00 
1'122.00 
1120.00 
1300.0U 
1275.00 
1r.1e .on 

POWER 
PF.RC ENT 

R4HO 
r .o. 

E XHt,UST 
r.AS 

TEMP 
OF.GRFE S • 

~XH•UST 

G• S 
P•tSSURE 

YS f A 

t<J co 
7. 

THr. NO NO 
2 

I •[fl 
PPlrollV 

NO ALOFHYOE S PARflCULAffS 

5 
II 
)'I 

b• 
A4 

100 
11 
45 
JI 

POWEP 
PERCENT 

RATfO 
T .u. 

5 
II 

'" 64 
q4 

100 
11 
45 
11 

8 

POWER. 
PFRCENT 

PAT FD 
T ,0, 

< 
II 

'" 64 
84 

100 
11 
45 
H 

8 

1AO.OO 
774. 40 
1'J. IO 
8'10.b~ 
Q8Q. 40 

IOR6,00 
'165 .10 
ROJ.AO 
115 .oo 
7b4. 40 

15.20 
15.•B 
\q,5q 

23. 73 
21. 4) 

J0,55 
15.•7 
20.56 
IR.6h 
1I.h7 

"1ASS F"1 I 
co 

L~/ IK 
LB FUFL · 

MASS F"tl 
H( 

LfYll\ 
l~ FUEL 

17. 74 
lh,H 
8, 2'1 
l. 44 
Q,AO 
0.56 
o.•3 
1.>B 
b. 70 

n.ao 

er. 

l~/lkdTH-HP. 

tb .152 
13.651 
4.7dq 
O. HI 2 
0.4bl 
n.v.t. 
o. 5)4 

1. B75 
].qb4 

7.0. 021 

7.01 
I. 58 
o. 54 
0.42 
o. 10 
0 .2 .l 
o. 28 
0.4Q 
o. 71 
?. ~5 

I MF f J 
PPMV 

211. lO 
10';.RO 

OK.40 
lb.JO 
I O.ftO 

B .hO 
11. 70 
7'1.50 
t,q. zo 

137.00 

I \IF Tl 
PERCENT V 

I. 09 
I. 78 
l .b4 

2. 26 

'· hh 3.o1 
2 ... , 
I. '11 
1.46 
I .14 

I WE f I 
~P~V 

68.50 
17.00 
1. 1\0 
8.10 
7.00 
b. 10 
6.20 
1.20 
Q. 10 

28.8C 

I WET l 
PP"'!V 

7.00 
'" .qo 
'94.00 
%.40 

163,30 
741,hO 
142. qo 
53. AU 
34 .1 n 
14.50 

4. 'j:J 
1. 10 
B, 20 
1, 40 
q. r.o 

I l. I 0 
10. 00 
~ .. bn 

I 0, 10 
0.2n 

' I •fl I 
PP"IV 

11. 50 
n.no 
57. 70 

103.80 
I 72. 10 
?54.70 
15?. 'ID 
62.40 
44.20 
22. 70 

-o.oo -o.oo 
-o.oc -a.co 
-o.oo -o.oo 
-o.oo -o.oo 
-o.no -o.oo 
-o.oo -o.oo 
-a.co -o.oo 
-o.oo -o.no 
-o.oo -n.oo 
-u.on -o.no 

~ASCj F~ I 
N'J7 

L R/IK 
Le FUH 

""AiSS t;1'4 I 
crp 

LB/I K 

lO FUFL 

."'li\SS l-M I 
NO 

LAI IK 
LB ruFL 

MASS f~ I 
NOX 

Lh/ IK 
l B FU El 

""ASS E"tl 
co 

L PIHR 

MASS E"'I 
Ht 

L8/HP 

'4/'\SS ("'I 
N~7 

ltl/HR 

'4ASS F'41 
Cl12 

l 8/HR. 

I. 32 
1. 80 
1. bl 
1.01 
1.10 
I. 40 
1.11 
l .hq 
7.Zb 
2. 33 

co 
2 

LA/ll(.•TH-t4!l 

114'>. 7bl) 
ZSCJ4,qqb 

l'l04.242 
176A,62J 
IRl5.843 
\Q2Q. ~b5 
l qQQ.tiOb 
17AB.7CJ 
l~4Et.477 

Zllb.11'. 

3C5'1.22 
3107.77 
Jl23.~1 

3 I 34. B 
J1)5.61 
3116.22 
3115. 51 
l I 1 I. 24 
312s.n 
30Q4. l 0 

7.05 
l. 7~ 
e. 76 

11. QA 
7.0.12 
25.AO 
18.66 
IO. 55 

THC 

1. b~ 
4 .11 

LB/ I K1HH-H!l. 

8. lif1Q 

1. 123 
o. JI] 
0.7H 
O. I 74 
o. \41t 
0. I bZ 
0.2R1 
O • .t.~O 
2.502 

J. J7 
5. 58 

IO. '.\Q 
15. C5 
21 .2H 
n.20 
(q,q7 

17..73 
co. aq 
f>. 44 

lt.4h 
24. 13 
-zq.04 

H .r,q 
1 .. 01 
':i. 16 
ti.'•~ 

I J. OR 
14. i;~ 
11.cq 

L~/ lK•T~-HI.\ 

7. 511 
3.15" 
5.060 
7. BB 1 

11 • 654 
15.875 
10. 717 
6. 074 
4.513 
3.bl1 

NO 
2 

L!!/lK#JH-HR 

t. ,, 14 
I. 505 
o,q41 
O.hO'j 
0 .671 
O. R61 
o. 750 
0.%) 
1.3)7 
2.043 

I. 78 
l.68 
'i. 7' 
b.01 
B. 75 

ll.47. 
q. o~ 
6,11 
6. 5'1 
2. 1h 

1•ss.2n 
4624.2R 

109]Q.12 
11622.78 
23693.12 
30085. B 
21716,'ll 
12477.qQ 

'H l4.B4 
ib75.7'1 

' l!l/IKIJH-H~ 

'•. lZb 
4. ".>63 
o.003 
'i.4 111 

12. 32 5 
16.115 
11. 46 7 
6.•e7 
5.850 
5.655 

l. QR 
5. h) 

10. (JR 
18.5R 

\';i.?..O,.. 
247. 52 
12'1. J7 

47.C? 
u. lb 

4. ~t) 

-o.oo 
-o.oo 
-a.no 
-o.oo 
-o.oo 
-c.cc 
-n.oo 
-o. no 
-o.oo 
-0.00 

'Yl~SS E,.1 
NOX 

l 8/t-'R 

3. 2h 
8.31 

36. 40 
~4 .61 

160.81 
26C.Q4 
136. 4} 
48. 74 
28,85 

7. •5 
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CAL ID NUllBERI 150 ENGINE TYPE UD llDDELI JTBD SERIAL NW.1ER1 •-310-47B 

TEST DRGANI UTIONI PUTT l WHITNEY 

llDDE FRACTIONAL POWER ElllSSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER f TH UTE RUE WT FACTOR llODE MASS NASS IK LB FUEL f Tl+-HR f Tl+-HR 

LB/HR LB/HR "'"· LBS. LBS. 

TAXI-IDLE 0.060 930.0 39.156 962.141 1.000 19.00 12.589 304.68 41.120 294.50 0.04215 
TAKEOFF 1.000 15500.0 5.581 9118.480 1.000 0.10 o.065 101.oe 0.608 180.SJ 0.00036 
CllMBOUT o.85o llll5.o 6.q52 1656.805 1.000 2.20 0.255 280.15 o.qo9 481.08 0.00051 
APPROACH 0.400 6200.0 18.181 3631.10) 1.000 4.00 '· 212 242.11 5.001 4ll.H 0.0029] 
TAii-iDLE 0.060 9)0.0 39.156 qu.141 1.000 1.00 4.638 112. 25 41.)20 IOB.50 0.04215 

TOTAL FOR CYCLE: 18.160 1046. 81 1480.25 
LBS POLLUTANT/ 1K LB FUEL/CYCLE I 11.920 
LBS POLLUTANT/lit LB TH-HR/CYCLE: 12.61] 
LBS POLLUTANT/ 10001 LB TH AT T .o.: 0.420 

MDDE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER f TH UTE UH WT FACTOR llODE llASS llASS IK LB FUEL f TH-HR f TH-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TUI-I OLE 0.060 9)0.0 5.119 962.141 1.000 19.00 1.640 J04.6B 5.383 294.50 0.00557 
TAKEOFF 1.000 15500.0 2.126 911B.4BO 1.000 0.10 0.021 101.oB 0.251 180.83 0.00015 
CLIMBOUT O.B50 13115.0 2. 05] 7656.805 1.000 2.20 0.015 280.15 0.268 48l.08 0.00016 
APPROACH 0.400 6200.0 2.111 1611.103 1.000 4.00 D.145 242.11 0.598 413.H 0.00035 
TAXI-IDLE 0.060 no.a 5.119 962.141 1.000 1.00 0.604 112.25 5.JBJ 108.50 0.00557 

TOTAL FOR CYCLE: 2.491 1046.81 1480.25 
LBS POLLUTANT /IK LB FUEL /CYCLE 1 2.380 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: I .6BJ 
LBS PDLLUTANT/IOOOK LB TH AT T.o.• 1.151 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN NOX FUEL LB NOK/ ENERGY L 8 NOX/ 
POWER f TH UTE UTE WT FACTOR llOOE llASS llASS IK LB FUEL f TH-HR I TH-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 9)0.0 4.214 962.141 1.000 19.00 I.Jn 104.68 4.380 294. 50 0.00451 
TAKEOFF 1.000 15500.0 252. 211 9178.480 1.000 0.10 2.943 101.08 21 .486 180. n 0.01628 
CLIMBOUT 0.850 13115.0 166.615 1656.BOS 1.000 2.20 6.109 280.15 21.760 481.0B 0.01265 
APPROACH 0.400 6200.0 )1. 11' 1631.101 1.000 4.0o 2.488 242.11 10.215 413. 33 0.00602 
TAXI-I OLE 0.060 930.0 4.214 962.141 1.000 1. 00 0.492 112.25 4.380 108.50 0.0045] 

TOTAL FOR CYCLE I I]. ]66 1046.81 1480.25 
LBS POLLUTANT /IK LB FUEL/CYCLE• 12.768 
LBS POLLUTANT/IK LB TH-HR/CYCLEI 9.030 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 189. 886 

IV-223 



DUE 1 b/23171 

TEST ORGANIZATION: PRATT & WHITNEY 

ENGINE SUPPLIFR: PRATT AND WHITNEY 

f.NGINE OATA •••••••tttttttttttttttttttttt••••••••••••ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CAL ID NUM~f.R: 151 ENGINE TYPE AND •ODEL: JTBD 

RATED THRUST: 

ENGINE TOTAL TIME: 

TIM[ SINCF HOT Sf.CTION OVERHAUL: 

TIMF SINCE: 

NI COMPAF.SSOR OVERHAUL: 
N2 CO~PPESSOR OVERHAUL: 
co•euSTUR CAN REPLACEMENT: 
FIRST STAGE NO!!LE GUIDE VANE OVERHAUL: 
NI TURRI ·~E OVF.RHAUL: 
N2 TUABINF OVERHAUL: 

FUEL: JP-5 FUF.L H/C RATIO: 

155~D. 

-0. HAS 

-0. HRS 

-0. HRS 
-0. HRS 
-0. HRS 
-0. HRS 
-0. HAS 
-o. HAS 

l. q70 

OPER•TIONAL OATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET .\IA TFMPE•ATUAE, DEGREES F: START FINISH 77.48 

ATMOSPHFRIC P~ESSUAE: STA•T ZQ.Bl FINISH 

INLFT AIR HUMIDITY, LRS HZO/LB AIR: 0.o15) 

RELATIVE HUMIDITY: &5. 00 PERCENT 

SERIAL NUMA F.•: 

SAMPLF LINE: TEMPERATURE, DEGAEF.S C: 150.00, FLOW RATE, LITERS/MIN: 2.00 

SA>PLE LINF TRANSPOPT TIME, 5FC: 1.oc 

NUMAEA OF HST S: I 0 

BURNER a 4Qq H 

CLOCK 
TIME 

IB02.0D 
187.(.00 
18H.OO 
1A52.oo 
IQI0.00 
191&.00 
IQJO.OO 
IQH.00 
1q50.oo 
2000.00 

TEST 
MO~E 

II 
21 

" " 5/ 
bl 
11 
8/ 
q/ 

10/ 

POWFR 
THRUST,LAS PERr.FNT 

OR ~ATEO 

SHP r.c. 

Hl,00 
IB25.00 
5qq1.oo 
qqqn.oo 

11001.00 
1557Q.OO 
12023.00 
bQ32.00 
'•Qb).00 
1174.00 

5 
II 
3H 
M 
BJ 

100 
11 
4' 
32 

1 

ENGl~E 

SPHO 
RPM 

Nl N2 

2&1e.oo 
2815.00 
f>045 .. 00 
1111.no 
7807.00 
i'f47?.00 
15~1.oo 

6355.00 
5,37.00 
3067.00 

6b7Q.OO 
Al q4.oo 
qq73.oo 

10112 .ryo 
1120A .00 
llb27.00 
110~6.00 
10187.00 
Q677.0') 
7251.nn 

MEASUHFD 
FUEL 
FLOW 
l f\IHR 

97C.OO 
153Q,QO 
HPS.50 
5779.00 
7656. 50 
%50.50 
6GBb. 00 
4012.~0 

zqa1.oo 
113•. 00 

GAS GEN 
AIR FLOW 

LB/SEC 

2q.10 
'3.18 
Ab .18 

115. 54 
116.U 
154. q2 
12Q. 2& 
Q4. 31 
rn.oo 
14. 07 

CALC 
f /A 

0.009080 
O. OOQQI 0 
0.011240 
o. 01 3q70 
0.015••0 
0.011310 
0.015025 
O.OllA2d 
0.010&20 
O. CM270 

COMPRESSOR 
0 l SCHARGE 

IEHP 
D[GRHS F 

Zb J, 30 
3 6Q. 30 
~81!'. JO 
1 QA. 70 
7 78. 30 
8 56. 70 
755.AO 
bl8.00 
~43.JO 
7qs.10 

~NGTNE 
PRE SS URE 

RA Tl fl 
~PR 

I. 04 
1.10 
1.)5 
1.63 
1. 8Q 
2.13 
1.00 
1.4? 
1.2q 
l .Ob 

TURRI NF 
TNL £ T 

IFHP 
OEGRFFS 

qq1 .QO 
1 IH.?O 
134Q.SO 
lb 11. 40 
I 7 7'1. SO 
l'l<d.'10 
1719.20 
1'10.90 
1210.10 
1011.bO 

POWFO I: XHAll'H f)(HAUST 
r,as 

PRf SSUA~ 
PSIA 

en ~n THC NC 1'1,;•l 

7 
(WfTJ 

PPMV 

NO ALOFHYOFS SMOKE PA'1f ICULAflS 
PERCENT GAS 

R 1'TEO f(MP 
T.a. OEC.AFES r 

5 7f'Q.4i) 
11 7f'5. 00 
l8 11\0.bO 
b4 q10.f)n 
Al 1~oz.50 

100 1100.00 
11 q15.-,o 
44 BOEI. 7n 
12 141.qo 

1 160. 60 

POWE A 
PER.CFNT 

RATfO 
T .n. 

< 
II 
B 
M 
83 

100 
11 
44 
)l 

1 

~AC,.$ f\\I 
co 

LR/I K 
l~ FUFL 

1t6. 20 
17. 52 

'>. lR 
1.61 
O.Al 
o. oi;,7 
1.00 
4. 00 
7. 07 

28. 4'l 

r.n 

15. 21 
l6.00 
l4.~') 

ll.5q 
n.2s 
30. b I 
2b. 03 
20. 53 
18.bl 
15. '•b 

'~ASS EMI 
Hf. 

l 8/ I K 
L~ FUEL 

PllWEQ 
Pf.~CFNT 

RATED 
T .n. 

LB/lKUTH-HR 

5 
II 
38 
I>' 
AJ 

100 
11 

" 37 
1 

5b.•5B 
14. 711 
3. l 2B 
n.qzq 
o.4qo 
0 •. 150 
O. SB) 
2 .118 
4.7H6 
21.~oq 

I lilE TI 
PP-..iV 

le:! 5.00 
IZ5.b0 

,.,.... qo 
1".&0 
12.20 
q.sn 

14.10 
31. 70 
,. z. 40 

l 7H. no 

2 
t ltilf r I 

PF RCFt-.if V 

I Wf T) 
Pl',..V 

60.10 
)4.bO 

8 .. so 
5. 30 
4.00 
J. qo 
3.&0 
5. 10 
CJ.no 

,2.50 

f \iitf T) 
Pl'~V 

0.10 
I 2. 40 
J5.~0 

~4. :rn 
144. 30 
225.QO 
120.00 
54.00 
2R.OO 

Q.OO 

7.HO 
7. 00 
1. ltO 
7.30 
q.10 

11.dO 
Q.OO 
, • 70 
A.Bl') 

"·no 

x 
C ~FT I 

PPMV 

13 .QO 
l<l.40 
.c.3,. 20 
q1 .on 

l S l .. 40 
731.1' 
12,.hO 
bl. 70 
ltJ.80 
15. 00 

-o.oo -o.on 
-o.oo -o.oo 
-o .. nri -n.oo 
-o.oo -o.no 
-o.oo -o.oo 
-o.oo -o .. or. 
-o.oo -o.o~ 

-n.oo -o.oo 
-o.oc -o.oo 
-0.00 -o.oo 

MASS Ht I 
~112 

Lll/IK 
l ~ f.U[I. 

,1i1ASS FM I 
coz 

LS/I K 
LR riir;L 

f"ASS EMI 

'" 
•ASS U<I 

NOX 
Mfi.S s 1:"41 

C.P 
"16.SS Ern 

Hf. 
"1ASS F~ I 

Nll2 
L[!/t-11.1 

MIASS F.P1 I 
cnz 

LB/HR 

MASS EMii 
NO 

LP/HP 

co 

374~.~zi; 

2b2l."~l 
1871.045 
IR I 7. I H5 
1A<O.R3A 
1q41.11R 
IRZ5.0"7 
1815.,75 
IAA0.137 
zqsb.773 

3056.62 
Jiii.hi 
3134. "i"J 
] 14 l. '\;> 
H4l. 7'1 
3141.27 
3142. 'i4 
JlllalH: 
JIJO.?C 

J08h ·"'':I 

l P/IK 
LA FUEL 

I. t>Z 
7.84 
,,. 74 

I l. 35 
I h. I~ 
22. O<J 
14.20 

r~r: 

'l. 4? 
5.A7 
2. ~b 

L n/ l K rHH-HR 

6. ~4 3 
l .657 
n.375 
0.11,4 
0.0-2 
O.OA? 
O.Ofl6 
0.701 
n.3q5 
4 .n4 7 

l RI lK 
LA FUEL 

l A/HR 

3. 71"1 
4 .44 
R. 14 

12.13 
11. 20 
2' .25 
l~.2& 

lo. 1b 
1.12 
3. q4 

NU 

44. R2 
26.% 
I A. 74 
q. l9 
1i. le 
•;.4,., 
1. 01 

I b .07 
73. 1~ 
J7. JO 

LB/ lKMTH-Hq 

J ,.QOJ 

2.JQ5 
J.qn 
h. 'ih 3 
9. 520 

l l .6A'5 
H.251 
5 .45 l 
3. 51A 
2. 28~ 

LB/~P 

NO 
? 

l·l/ lk tll fH-t-'P 

2.547 
I. 352 
0. R II 
o .. 5b8 
O.bOI 
o. 715 
O .. bl6 
o. 778 
I. I OQ 
I. '23 

2.01 
7.47 
4.8b 
~ .. 613 
7. RI 

ll..14 
7. 40 
s .. 1"~ 
5. 50 
l .. 7q 

zqo4.QJ 
'7Hd. 71 

I0•25.4b 
18153.68 
24062.74 
30334 .14 
21'151.H 
125SA.3' 
9JJl .1 z 
3506.47 

x 
L8/1KI fH-ttR 

4 .. 5.PJ 
3. 748 
4.733 
7. 112 

10.130 
14.400 

B. 8b r 
6.230 
1• .63 7 
3.808 

I. 50 
4. 37 

2 l. ';0 
65.57 

121.AQ 
211. 20 
qq.n 
3f.AO 
11. 51 

7. 68 

-o.oo 
-o.oo 
-o.oo 
-o. 00 
-c.oo 
-0. 00 
-a.on 
-o.or. 
-n.o~ 

-o.oo 

\II.ASS E 114 I 
~n,.. 

l H/~CI 

3. r;q 
u .. ~J.i 

2a.30 
71. 24 

131. 70 
}}.4 .. 34 
106 .bl 

4 3.. IQ 

23.01 
4 .. 4 7 
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CAL 10 NUMBER: 151 ENGINE TYPE AND MODEL r JTBO SERIAL NU'llBERr x-no-HC 

TEST ORGAN I UT ION: PRATT t llHITNEY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I T~HR I T~HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 910.0 60.595 1050. 810 1.000 19.00 19. 188 H2.76 57.664 294.50 0.06516 
TAKEOFF 1.000 15500.0 B.049 961 B.285 1.000 o. 70 0.094 ll 2. 21 o.8n 180. 81 0.00052 
CLIMBOUT O.B50 I] 175.0 10.278 7902.BH 1.000 2.20 o.n1 2B9. 77 1.101 481.0B 0.0007B 
APPROACH 0.400 6200.0 21.374 lBI0.882 1.000 4.00 1. 425 25 .... 06 5.609 "11.H 0.001"5 
TAXI-IDLE 0.060 910.0 60. 595 1050.830 1.000 1.00 7.069 122.60 57.66" IOB. 50 0.06516 

TOTAL FOR CYCLES 2B. 153 llll."O 1"80.25 
LBS POLLUTANT/IK LB FUEL/CYCLE• 25. 331 
LBS POLLUTANT/II( LB TH-HR/CYCLE I 19.019 
LBS POLLUTA!IT /10001( LB TH AT T.O.: a.606 

MODE FRICTIONAL POWER EMISSION FUEL USAGE TIME Ill Ht FUEL LB Ht I ENERGY LB Ht I 
POWER ' TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HA ' TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TA•l-IOLE 0.060 910.0 5.869 1050.BlO 1.000 19.00 1.858 132.76 5.585 294.50 o. 00631 
TAK EOFF 1.000 15500.0 1. 500 9618.285 1.000 0.70 0.018 112.21 0.156 180.81 0.00010 
CLIMBOUT 0.850 13175.0 1.2n 7902.812 1.000 2. 20 0.045 289.77 0.156 481.0B 0.00009 
APPROACH 0.400 6200.0 2. 256 1810. 882 1.000 4.00 0.150 254.06 0.592 413.11 0.00016 
TAXI-I OLE 0.060 910.0 5.B69 1050. 810 1.000 1.00 0.6B5 122.60 5.585 IOB.50 0.00611 

TOTAL FOR CYCLE: 2. 756 llll.40 1480.25 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 2.4BO 
LBS POLLUTANT/IK LB TH-HR/CYCLES l.B62 
LBS POLLUTANT/IOOOK LB TH AT r.o.r 1.129 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY l B NOX/ 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HA ' TH-HA 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 910.0 3.2B7 1050.810 1.000 19.00 1. 041 112.16 1.128 294.50 0.00351 
TAKEOFF 1.000 15500.0 224.0B• 961B.285 1.000 0.10 2.614 112.21 ZJ.298 180. 83 o. 01 .. 6 
CLIMBOUT O.B50 13175.0 lll.551 7902.B12 1.000 2.20 5.o .. 289. 77 17 .405 483.0B 0.010 .. 
APPROACH 0.400 6200.0 12.194 1810.882 1.000 4.00 2.146 254.06 8.44B 413.11 0.00519 
TA•l-IDLE 0.060 910.0 1.2B7 1050. 830 1.000 1.00 0.181 122.60 1.128 108.50 0.00151 

TOTAL FOR CYCLEI 11. 22B 1111.40 1480. 25 
LBS POLLUTANT/ 1 K LB FUEL/CYCLE• 10.101 
LBS POLLUTANT/IK LB TH-HA/CYCLE: 7. 586 
LBS POLLUTANT/ IOOOK LB TH AT T .o.r 16B.665 
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DATE: 6124111 

TEST ORGANIZATION: PRATT & WHITNEY 

FNCINE SUPPllfR: PRATT ANO WHITNEY 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL In NUMSER: 1~2 ENGINE TYPE ANO •nnEL• JTAO SER I AL NUMB FR: X-37()-4 70 

RATEO THRUST: 15500. 

ENGINE TOTAL TIME: -o. HRS 

TIME SINCE HCH SECTION OVERH•UL: -o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERH•UL: -o. HRS 
N2 COMPRESSOR OVFPHAUL: -o. HPS 
COHBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STACE NOZZLE GUIDE V•NE OVERHAUL: -o. HRS 
NI TURRINE OVERHAUL: -o. HRS 
N2 TUR~INF OVERHAUL: -o. HRS 

FUEL: JP-5 FUEL H/C RATIO: 1.no 

OPFR~TfONAl nATA ********•••••••o••••••••••••••••••••••••••••••••••••• 
INLET AIR TE',PEROTIJRE, nECRHS F: START H.45 FINISH 

ATMOSPHFRIC PRFSSURf: START 

INLET ... HUMID! fY, LRS H20/LR OIR: 0.0152 

RFLATIV( HUMIOITY: 15.~0 PERC~NT 

S•HPLE LINE: TEMPERATURE, r.EGRt(S c: 150.00, FLOW RATE, LITfRS/HIN: 2.no 

SA~PLE LINE TR•NSPOR I TI MF, sec: 1.no 

~UMBER CF TESTS: 

COMMENTS: 

BURNFR = 4Qq H 

CLOCK resr POWER FNr.I NF MEASllREfl GAS GEN C•LC COMPRESSOR ENGINE TURRI NE 
TI ~E •OllE THPUST ,LRS PERC(NT SP (f;O FUEL •IR FLIJW FIA OISCHARGF PRF.SSURF. INLEI 

OR RATFO RP• FLO>< LA IS EC IF.HP RATIO TFMP 
S~P r.c. NI NZ LA/HR OFGREES F F PR OFG~FES f 

q57..00 11 49~:!.or 32 5~4C.OO 0610.00 2q•1.~o 7H .bO 0.010'40 511.00 I .zo l 25<l. l:t0 
1121.00 21 14~LC.OO Ol '1200. nc ll4b5.nn 0107.on 141.51 0.016560 825.AO 1.01 1811.60 
131.0.00 ll l26R6.00 81 71Ct5. Ofl 11275.00 7462.50 l ~q. 31 0.014610 619.50 I. SH 15•0. 10 
14H.OO 4/ l ll74.00 8 310~. 00 75qi;.oo 1 ·i•n.00 35. 98 o.01ono 328. 80 I.OR 10 74. 50 

POW FR F XH6UST F. XH6US T en en THC NO NO NO Al OE HY DE s SMOKE PAIH IClll ATFS 
PERCENT GH f·AS IWfTI 2 IWF.T I I •ET I 2 x 

RAIFO re,..ri •>tSSURE DPMV I •E II PP14V PPPo'V I Wt Tl 1WF11 
r .n. OFG•EtS r P~ I• PERCENT v Pl'1"V PVMV 

12 111. 80 18. 71 'i'1.q0 '· 'i5 Q.40 2 5. 6C 6.10 11. rn -o.oo -o.oo -c. 00 
Ql 1058.00 2q. 22 10.10 l. 74 i:;. HO l 7R .qo q. 50 l ~R .40 -0 .oo -o.oo -n.oo 
q I I 013.10 27. !'lb I 1.20 2. RA s.oo 14 7. I 0 1.50 154.60 -n.oo -0. 00 -n.110 

7R 5. <JO l 'i. ~ l 151. 40 n. 5t1 35. 10 1. 90 10. 60 I A. 50 -o.oo -o.oo -o.no 

P~WEP "USS F. ... I "!ASS t::."t( "1ASS FMI ~ASS E•I YASS r . .i ,..ASS ... ~ASS E~I 1-tASS E•I MASS IM I ~ASS F•I MA5S EP'!I "'.'\SS F •I 
PF.:RCENf en H( N'll COl "n NO• ca llC: N02 r.n2 NO NOX 

RA ren LB/II< LR/ 11< l :\I I K LR/I K L Bil• LA/IK L8/t4K LR/~11 LR/HR L91H• LR/HI-' l fl/Hll 
r.o. LJ FUEL L• FOFL LR FUFL L~ FIJF l L~ FUfl LR FllEL 

32 l.H 0.10 ·1. 5f> ] ll•l. 41) 7. .3 7 7. q:\ ir..o~ o.oo l.bR q351.13 1. 05 o.73 
9l n. 15 0.24 I. 14 ] 147.. 5& 7 I. 45 l]. i::;q 6.-'tl 7.. I l 10.0I 276]0. 41 188.5• I QA.bl 

91 o. •2 o.n ~.86 J l 1t7. 44 }fJ. 1R I 7. bl b. i34 1. 1~ b.38 11450.45 I ?5. ll I J l .bf'l 
4q. 79 6. 17. i:.. 7? l047.~7 4.27 <1.qQ .., q. Pl 1.1. 34 1.% 4216.54 ~- 91 I]. AO 

POWFR r.ri en TH(. '" NO NO 
Pl'RCFNT 7 l 
••r en lfl/IKlilH-ttP LR/IKMTH-1.iR LR/IKMTH-H~ LB/lt<lllTH-H~ L8/ IK#Tl-'-H~ Lil/ I Kfll Tl4-Hot 
r.n. 

12 l. 01 l 1974.051 0. I A I I. 41 J o. j]7 1.14q 
ql n. 11'>h IQ0 1t.2Jl 0.147 12 .oo~ G.b"O 13.68~ 

81 o. 5 lQ I 84;). ">10 O. I °'R Q. !170 I"!. ':>1'1 10. l 74 
8 >n. 151 1nR1.1~n ~.sn1 4.316 5. 10 I I 0.107 
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CAL ID NUMBER: 152 ENGINE TYPE AND HODEL: JTBD SERIAL NUMBER: X-37!>-410 

TEST ORGANIZATION: PRATT & WHITNEr 

MODE FRACTIONAL POWER EHISSION FUEL USAGE T IHE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR HOOE HASS HASS U LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.060 930.0 102.156 109B.224 1.000 19.00 32.349 341.11 93.019 294.50 0.109B5 
TAKEOFF 1.000 15500.0 1. 318 9410.844 1.000 0.10 0.085 110.49 0.173 180. 8] o. 00047 
Cl IHBDUT 0.850 13175.0 1. 461 1812. 359 1.000 2.20 0.214 286.45 0.956 483.08 0.00057 
APPROACH 0.400 6200.0 11.633 3713.650 1.000 4.00 0.176 247.58 3.132 413.33 D.00188 
TAXI-IDLE 0.060 930.0 102.156 1098.224 1.000 1.00 11.918 128.13 93.019 108. 50 0.10985 

TOTAL FOR CYCLE: 45.402 1120.42 1480.25 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 40. 523 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 30.672 
LBS POLLUTANT/IDOOK LB TH AT T .0.1 0.551 

MODE FRACTIONAL POWER EHISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR HOOE HASS HASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAX I-IDLE 0.060 930.0 17.517 1098.2H 1.000 19.00 5.541 HT.11 15.950 294. 50 o. 018B4 
TAKEOFF 1.000 15500.0 2.394 9470. BU 1.000 0.10 0.028 110.49 0.253 180.83 0.00015 
CLIHAOUT 0.850 13115.0 2.057 1812.359 1.000 2.20 0.075 2B6.45 D.263 483.0B 0.00016 
APPROACH 0.400 6200.0 •• 399 3113. 650 1.000 4.oo 0.093 247.5B 0.311 413. 33 D.00023 
TAX I-IDLE 0.060 •no.a 17.517 10'18.224 1.000 1.00 2.044 128.13 15.950 IOB.50 0.01884 

TOTAL FOR CYCLEI 1.1B1 1120. 42 1480.25 
LBS POLLUTANT /IK LB FUEL/CYCLE: 6.950 
LBS POLLUTANT/IK LB TH-HA/CYCLF.: 5.261 
LBS PDLLUTANT/IOOOK LB TH AT T .O.: 1.Bo2 

HOD~ FRACTIONAL POWER EH I SS ION FUEL USAGE TIME IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POWER • TH RATE RATE WT FACTOR HOOE HASS HASS IK LB FUEL • TH-HA • TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.060 930.0 0.689 1098.224 1.000 19.DO 0.218 341.11 0.621 294.50 0.00014 
TAKEOFF 1.000 15500.0 239.545 9470.BU 1.000 0.10 2.195 110.49 25.293 180.83 0.01545 
CLIMBDUT D.850 13175.D 150.121 1812.359 1.000 2.20 5. 505 2B6.45 19.217 483.0B 0.01139 
APPROACH 0.400 6200.0 19.373 3713.650 1.000 4.DD 1.292 24 7. 58 5. 211 413.33 D.00312 
TAXI-IDLE 0.060 930.0 0.689 109B.224 1.000 1.00 o.oao 128.13 0.627 108.50 D.00014 

TOTAL FOR CYCLE: 9.8B9 1120.42 l4BO. 25 
LBS POLLUTANT/IK LB FUEL/CYCLE: 8.826 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 6.681 
LBS PDLLUTANT/IOOOK LB TH AT T .O.: 180. 303 
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DATEI 1/H/71 

TEST ORGANILATIDNI U.S. BUREAU OF "INES 

ENGINE SUPPLIER! A"ERICAN AIRLINES 
I 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NU•BERI QO EhGINE TYPE AND "ODEL: JIB0-1 SERIAL NU"RER: 

RATED THRUST: 14000. 

ENGINE IOTAL Tl•F.: 0340. HRS 

Tl"E SINCE HOT SECTION OVCRHAUL: o. HRS 

Tl"E SINr.F: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN RF.PLACEMENT: o. HRS 
FIRS! STAGE NUllLE GUIDE V4NF. OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURhlNF OVFRHAUU o. HRS 

FUEL: JFI - A FUEL H/C R Al IO: 1.no 

OPERATIONAL DATA ''''''''*'''*'''''''''''''''*''''''''''''*''*'''''''' 
INLET AIR TEMPF.RATURF, OFGREES F: START ~0.00 FINISH 9Q.OO 

AIMOSPHF.MIC PRF.SSURE: START 14. 35 FINISH 14.35 

INLET AIR HllMIOITV, LSS H20/LB AIR: 0.0130 

RELATIVE HUMIOllY: 30.00 PFRCFNT 

SA"PLE LINE: IE~PFRATURE, OEGREFS C: 134.00, FLOW RATE, LITERSl•IN: 16.00 

SAMPLE LINE UMISPURI TIMF, SEC: -o.oo 

NUMAER OF TESTS: 

COMMF.NTS: 

H/C IS CAL-E~ll~•r~n 
TEMP. SAMPLELIN[ AV(RACFO 

TOP AR• OF PROBE F•ILCD nuRINr. 2NO LAST MUN 
WITH RETROFIT 

CLOCK IFS! Pnwfq, 
11 ME HOOF. THPUST,LC\S 0 ERCFNT 

OR H.ATl=O 

FNfol.•E MFASURFO G•S GEN C4LC 
SPFFO FIJFL AIR FLOW F /A 

••• FLOW LB/SEC 

654458 

COMPRESSOR ENG INF 
01 SCH AR GE PRESSURE 

TFMP RATIO 

TllRAINE 
INLET 

IEMP 
SHP r.o. NI N2 L q/HM nFGREES F EPM OEGR£ES F 

1100.on II 0 Q70.00 b 29t.R.no T?75.~0 11n.oo -o.oo -0.000000 -o.oo 1.01 QB.DO 
105.00 6/ I q5eo.on 61 1111.00 11055.00 51QO.OO -o.oo -0.000000 -o.oo 2.12 QB.DO 
110.00 II qqQ.()O 1 2Q65.00 1317.00 IC24.00 -o.oo -0.000000 -o.no 1.01 QQ.DO 
115.00 " 10110. 00 72 T5J4.00 11340.00 bl50.00 -o.oo -0.000000 -o.no 2.Jb QQ.00 

1.20 .11 4 11130.00 1Q T173.00 11548.00 HT0.00 -o.oo -0.000000 -o.oo 2.54 QQ.00 
125.00 ll I 12020.00 B5 TQR4 .OO 116RT .no 1410.00 -o.oo -0.000000 -o.oo 2.bQ QQ.00 
130.00 II 2 oeo.oo b 7QT?.OO 1321.00 ICl0.00 -o.oo -0.000000 -o.oo 1.01 99.oo 

POWER E )(l·MiU ST C-XHAU~I en co IHC NO NC NO AL C[HYD[S S•OKE PART I CUL A TFS 
PFRCENT GAS G•S CWETI 2 C iilFT I I Mf TI 2 • 

RAIEO TF.li!P PMESSllRE PP~V I WF f I PP1'1V PP ... \I' IWETI lloET I 
T .o. OEGRf-Fc:; r PS I A PHCF.NI v PPMV PPMV 

6 7l'). 00 15. 60 81.DO o. 71 Z•.20 4 .10 J.na T.ln 2.11 -o.oo -o.oo 
bl Qf'I0.00 JO. 10 lQ.50 [.QR 7.70 111 .no R. '>0 11q. 50 0.26 -o.oo -a.oo 

1 7l.,. 00 15.60 1n.oo o.,;q 21. 30 4.bO l. ory 1. 6'1 -o.oo -o.oo -o.oo 
12 Q'O. oo l4. 40 I 'I. 20 I. QB 1.10 90.00 9.oo qQ.00 0.23 -o.oo -o.oo 
T9 qqo .on H.10 l•.20 2. OT I .•O I OB. 00 I O.OO 11 R. on 0.21 -o.oo -o.oo 
B5 lOZ0.00 lQ. ?0 I q. 50 2 .iq 1. 30 I lC .c~ 11.nn 1•1.no n. 3b -o. 00 -o.oo 

b 115. 00 15.bO q I .On 1.00 l•. 00 •• 50 5.00 1:\.50 -o.on -o.oo -o.on 

POWER ••SS F'.MI • ·~s (Ml "'A'i 'i E •I MASS [."1 .'4ASS f MI "!ASS ~Ml -.ss F• I .'llllASS E~I MASS EMI MASS -.1 MASS E~I MASS t;MI 
PFRCENI r.o H( Nn2 r.u2 ~l(J NtlX co HC Nn7 C07 NO NDX 

RATED L nil'. L A/lK LR/ I< LI~/ I K LP./IK LR/I K Lf'1HM. LR/Ml-I L ~/HR LB/HR l R/~R LA/HR 
r.o. LA FUF-1. LA FUFL LR FUl'.l LB IUH LH r:uFL La f=Ur-L 

b 24. 'D ). Bb I. 31 '1101.27 I• P.q }. 25 11.4h 4. l7 1. 56 3SZ0.4R 2. I J ). 68 
bl I. QA 0.13 1. 41 3157.44 I B. 4R 1q.R9 I0.2h O.bh 1. 34 l h \bl. l4 tJ5.8Q 103.23 

1 2l. 7q 3. Hl 1. 41 JIOH.01 } . 11 3. 5• }4.]7 J."2 1. 45 3182.60 2.22 3.M 
T2 t.i:i.1t 0.10 1. 50 3152.Jl 14. Cjft 16. 4tl 11. "· 0.61 Q.21 19lH9.74 Q2. IJ 101. 35 
1Q 1.n o.nq I. 5Q 3152. H 1 IT. lO I B. 19 11.04 0.60 IO. TB Zl144.95 116.42 111.70 
B5 1. ICJ u. 01 I.Ob 1157.90 IQ.57 ?1.ll I J.24 o. 51 12.21 2H62.Q5 l't4. QR 151. 25 

6 lR.05 3.qq I .bl 111 t.. hl ?.11 4.40 I 9.5Q 4.10 l.6R 3l IO. I Z 2.A• 4.H 

POWER co en fHC NO Nn NO 
PERCENT 2 2 • 

RATED LA/lKlfTH-MP l 8/ l !<.ff TH-Hl Le II K #TH-Hq LB/ 1Kllt1-1tQ LrHll(lift-'-tHl lB/IKMTl-4-HR 
r .o. 

b 2B.l04 3b29.3b3 4.';0Q z. I 91 1.603 l.7Q4 

bl 1.195 IQO&.A93 o.~11 I I. I T5 o. 6•& 12.031 
1 24. ~ 11 1214.744 ] .c;,57 l..740 l .4bl 3.T02 

12 1.127 l911.q2A o. ~-0 Q.11 3 O.Ql I 10.024 
T9 1.on 1911.1% 0.054 lO.t.bO o. QbQ 11.429 
B5 1.101 IQ41.b 1J 0.047 17.062 1.021 I 3.DB2 

b IB .911 1215.•JO 4. I 7q 2 .9 I l 1. 112 4.6Z3 
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CAL ID NUMBER: 90 ENGINE TYPE AND MODEL: JTBD-1 SERIAL NUMBER: 65445B 

HST ORGAN I LAT I DN: u.s. BUREAU OF MINES 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I H+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 19. 393 B91.559 1.000 19.00 6.141 2B2.33 21.751 266.00 0.02309 
TAKEOFF 1.000 14000.0 10. 4B4 B910. 309 1.000 o. 70 0.122 103.95 1.111 163.33 0.00075 
CL IMBDUT o.B50 11900.0 10. 594 7423.39B 1.000 2.20 o.3B8 272.19 1.427 06.33 0.00089 
APPROACH 0.400 5600.0 14.186 3520.96B 1.000 4.00 0.946 234.13 4.029 313.ll 0.00253 
TAX I-IDLE 0.060 B40.0 19.393 B91.559 1.000 1.00 2.262 104.02 21. 751 98.00 0.02309 

TOTAL FOR CYCLE: 9. 860 997.22 1337.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 9.887 
LBS POllUTANT/IK LB TH-HR/CYCLE: 7 .375 
LBS PDllUTANTI 1 OOOK LB TH AT T.O.: O.B74 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 840.0 3.824 891.559 1.000 19.00 1. 211 2B2. 33 4.2B9 266.00 0.00455 
TAKEOFF 1.000 14000.0 0.326 8910.309 1.000 o. 70 0.004 103.95 0.037 163.ll 0.00002 
Cl IHBOUT 0.850 11900.0 0.423 7423. 39B 1.000 2.20 0.015 272.19 o.057 436.ll 0.00004 
APPROACH 0.400 5600.0 O.B37 3520.968 1.000 4.00 o. 056 234.13 0.238 373.)] 0.00015 
TU I-IDLE o.060 840.0 3.824 B'll .55'1 1.000 1.00 0.446 104.02 4.2B'I '18.00 0.00455 

TOTAL FOR CYCLE: 1.n2 997. 22 Ill 7. 00 
LBS POllUUNT /1 K LB FUEL/CYCLE: 1. 737 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 1.2'15 
LAS POLLUTANT/ I COOK LB TH AT T.O.: 0.211 

HOOE FRACTIONAL POWER EHISS ION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tfo+-HA. I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

I AX I-IDLE 0.060 B40.0 3.096 891.559 1.000 19.00 0.980 282. 33 3.412 266.00 0.00369 
TAKEOFF 1.000 14000.0 231.395 B910.309 1.000 0.10 z.100. 103.95 25.969 163.)] O.Ol6H 
tLIMBOUT o.a5o 11900.0 151.836 742). 39B 1.000 2.20 5.567 272.19 20.454 436.)] 0.01276 
APPROACH 0.400 5600.0 40. TOI 3520. 96B 1.000 4.00 2. Tl 3 234. 7) ll .560 31).33 0.00121 
JUI-IDLE 0.060 B40.0 3.096 B91.559 1.000 1.00 0.361 104.02 3.412 9B.OO 0.00369 

TOTAL FDR CYCLE: 12.322 997.22 lllT.00 
LBS POLLUTANT /1 K LB FUEL/CYCLE: 12.356 
LBS PDLLUTANT/IK LB TH-HRICYCl E: 9.216 
LBS POLLUTANT/ lOOOK LB TH AT T.o.: 192. B29 
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DATE: 1/IJIH 

TEST ORGANIZATIONI UNITED/EPA 

ENGINE SUPPLIER: UNITED AIRLINES 

ENGINE DATA •••••••••••••••••••••*******************************************************************************'******• 
CAL I 0 NUMA ER: 112 ENGINE TYPE ANO MODEL: JT8D-I SERIAL NU"8FR: 

RAHO T~RUST: 14000. 

ENGINE TOTAL TIMf: 1327b, HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCF: 

NI COMPRESSOR OVERHAUL: 11515. HRS 
NZ COMPRESSOR OVERHAUL: I 142b. HRS 
C'lMBllSTnR r. AN RFPLACE•ENT: o. HRS 
FIRSl STAGE NOllLE GUIOE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURAINE OVFRHAUL: o. HRS 

FUEL: JET - A F•JF.L HIC RATIO: 1.q10 

OPERATIONAL DATA *'*'*************************************'*''******** 

INLET AIR TEMPfRATllRE, DEGREES F: START FINISH 

ATMOSPHERIC PRFSSURF.: START zq.15 FINISH 

INLET AIR HUMIDITY, LAS H20/LR AIR: 0,0046 

RELATIVE HUMIDITY: 54,00 PfRCENT 

SA•PLE LINE: TfMPfRATUR[, OEGREF.S C: lbO.OO, FLO• RATE, LITEKS/MIN: 1.50 

SAMPLE LINE IRANSPQPT TIMF, SfC: 5.00 

NUMA FR OF res Ts: 

FXHAUSI GAS PRESSURE IS IN INC~ES HG, 
N£W SMOKELESS "URNERS 

CLOCK IFS T POWER: 
Tl •E MOOE fHP.USJ ,Ll\S PERCENT 

OR RA TEO 
SHP T .o. 

550.00 11 10755.00 7b 
554. 00 21 120b0.00 eo 
5H.OO l/ I l4l1.00 q, 

14'7 .oo 41 l Bbl .00 h 

F NG l NF 
SP Em 

RP• 
~I N2 

nnq.oc 1oq4~.oo 

7674.00 I I lb2 .oo 
/714. JO 11270.00 
5708.00 bq1b.~0 

•F.•SURFO GAS GEN CALC 
FUfL AIP FLOW FIA 
FLOW LR/SFr. 
I. A/HR 

blo7.oo -o.oo -0.000000 
6q4h.OO -o.oo -o.nooooo 
7Aq3,00 -o.oo -0.000000 
IC%.CO -o.oo -0.000000 

r.O•PRESSOR ENGINE TURAINf 
•11 sr.HARGE PRESSURE INLET 

TEMP RATIO TEMP 
OFGR EFS F F PR DE GR HS 

-o.oo 1.11 -o.oo 
-o.oo 1. 64 -o.oo 
-o.oo 1.% -o.oo 
-o.oo -o.oo -o.no 

P')WER E XHAUSf FXHAUSJ C'1 r.o THC NO NO NO ALOFHYOES SMOKf •APT ICU! Af[5 
PERCENT •as GAS I WET I 2 c we T 1 I •F.T I 2 ' RATED T[filP PO[SSURE PP'1V I WF l l PP .. V PPfillV c we rt IWfT l 

r .n. OEc.RFE~ F PS I A PE RCF.NT v PPMV PPHV 

1b 865. 4t) 51. 50 10.00 7.55 1.10 104.00 -o.oo 126.00 -o.oo -o.oo -c.oo 
Rb Qf')6. 80 5lt. RO 10.50 2.1n 2.10 l ~z .or -o.oo l4h.OO -o.oo -o.oo -o.oo 
05 q5q.oo 5ij, 10 10.50 2.85 2.25 lbl .oo -o.oo 172 .oo -o.oo -o.oo -o.oo 

b hR1. lO 31. JO 20.00 2. 25 l~.bO Z.50 -o. 00 1.00 -o.oo -o.oo -o.oo 

Pf"JW!:R .. 45S E• I ~fl~S EMI .•hSS F• I "'AS~ EMI "6SS EM I "'SS f.MI "'ASS F.•I MASS F ~;I ~Ass FMI MASS EMI .•ASS EMI .. SS F•I 
PERCENT co Ht NOl C.£11 NO Mn)' co HC N02 cr,2 NO NOX 

RATEO LR/ II( L DI I K LHllK LP/ Ill: L HI IK LBll K l.~/1-tR LR/1-fk l P/ .. R LA/HR l P./HR L A/~R. 
T. O. L~ FIJFI LP. FU[L LP FUFL LR FUF l Ln FUEL LR FUEL 

1b o. 7q o,oq -J.00 ll '54. ]'I I '.i. 411 lh.2Q 4.Rb 0.58 -o.oo 194'51.1 fil e2.q• 100. 4'1 
Rb o. 18 o.oq -o.oo ll':i4.47 I b. 12 I 7. H1 5.42 O.b2 -o.oo 7.1qIo.57 l 11. qA IB.Bb 
q5 0. 14 o.oq -~.00 l l 54. '-A I ft. 74 IQ.an 5, R4 o. 72 -o.oo 2•aqa.2q 141. qs 157.M 

I. 78 o.~o -J .oo ll 5r.. 'lf') o. 37 r.. 44 1.Q4 O. Rh -ri.on 3421.BB 0.40 0.48 

POWEP rP co (Hr NU NO N1 
PERCEN l l 2 ' fUTEn lR/1!<..dTH-lfP L tl/ I K •Ti-t-1-i~ LR/IKillTH-HP LR/ I Kli!T~HW L'R/ lKM Tt-t-HR lR/IKUt-i-Hq 

T .o. 

7o 0. •51 1~06.753 ".or,4 7.712 -0.QOI" q,343 
Bb o. ·.so !Rib. Hl 0,052 q,2P5 -n. ooo 10.no 
qs 0. r,35 1851.511 0.051 11.0 l 4 -o.ooci l I .6Q4 

b l. 7.48 l'l74.JQc; 1.0~4 o. 462 -0.000 0.554 
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CAL ID NUMBER: 132 ENGINE rYPE AND MDDEU JTBl>-1 SERIAL NUMBER• 649340 

TEST ORGANIZATION: UNITED/EPA 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HA I rt+-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE D.060 B40.0 2.247 IOB9.509 1.000 19.00 0.111 345. 01 2.062 266.00 0.00267 
TAKEOFF 1.000 14000.0 5.693 B21 o. 7'17 1.000 0.70 0.066 95. 79 0.693 163.H 0.00041 
CLIM BOUT O.B50 11900.0 5. 352 7026.547 1.000 2.20 0.196 257.64 0.762 436.l] 0.00045 
APPROACH o.400 5600.0 J.074 3449.023 1.000 4.oo 0.205 229.93 O.B91 37 ]. 31 0.00055 
TAXI-IDLE 0.060 B40.0 2.247 10B9.509 1.000 1.00 0.262 127.11 2.062 98.00 0.00267 

TOTAL FOR CYCLE• 1. 441 1055.49 1111.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 1.365 
LBS PDLLUTANT/IK LB TH-HA/CYCLE: 1.018 
LBS POLLUTANT/ IOOOK LB TH AT T .O.: 0.4H 

MDDE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER • TH AUE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR • T~HR 

LB/HA LB/HR MIN. LBS. LBS. 

TA•l-IOLE 0.060 B40.0 O.B69 1089.509 1.000 19.00 0.275 345.01 0.798 266.00 0.00104 
TAKEOFF 1.000 14000.0 0.565 B210.797 1.000 0.70 0.007 '15. 79 0.069 163.]) 0.00004 
CLIMBDUT o. B50 11900.0 0.47B 7026.547 1.000 2.20 o.OlB 257.64 0.06B 436.33 o. 00004 
APPROACH 0.400 5600.0 o. 4'12 )449.023 1.000 4.00 0.011 229.93 0.10 373.]] 0.00009 
TUI-IDLE 0.060 B40.0 O.B69 IOB9.509 1.000 1.00 0.101 127.11 0.79B 98.00 o.00104 

TOTAL FOR CYCLE: 0.434 1055.49 1337.00 
LBS POLLUTANT llK LB FUEL/CYCLE: 0.411 
LBS POLLUTANT/IX LB TH-HR/CYCLE: o. 124 
LBS POLLUTANT/ I OOOX LB TH AT T.O.: 0.411 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN ND• FUEL LB NDX/ ENERGY LB NOXI 
POWER f TH RATE RATE WT FACTOR MODE MASS llASS IX LB FUEL • TH-HR • TH-HR 

LB/HR LB/HR Ml N. LBS. LBS. 

TUI-IDLE 0.060 B40.0 0.41B I 089.509 1.000 19.00 0.119 345.01 0.402 266.00 0.00052 
TAX EOFF 1.000 14000.0 167.922 B210. 7'17 1.000 0.10 1.959 '15.19 20.451 161.13 0.011'1'1 
tLIMBOUT O.B50 11900.0 121.556 7026.547 1.000 2.20 4.530 257.64 17 .5B4 436.H 0.01038 
APPROACH 0.400 5600.0 31.446 )449.023 1.000 4.oo 2.0'16 22'1.'13 '1.117 371. 33 o. 00562 
TUI-IDLE 0.060 B40.0 0.43B IOB'l.50'1 1.000 1.00 0.051 127 .11 0.402 'IB.00 0.00052 

TOTAL FOR CYCLE• B. 776 1055. 49 1337.00 
LBS POLLUTANT 11 X LB FUEL IC Yt LE: 8.314 
LBS POLLUTANT/IX LB TH-HR/CYCLE: 6.564 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 139.935 
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DUE• l/20171 

TEST ORGANIZATION: U.S. BUREAU OF MINF.S 

ENGINE SUPPLIFRI AMERICAN AIRllNES 

' 
ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMA EA: zql ENGINF TYPF ANO MODEL• JTBD-1 

RATED THRUST: 

ENGINE TOTAL TIME: 

TIME SINCE HOT SF.CTION OVERHAUL: 

TIMF SINCE: 

NI COMPRtSSOR OVERHAUL• 
NZ COMPRESSOR OVERHAUL: 
CDMRUSTOR CAN REPLACEMENf: 
FIRS! STAGE NOllLF. GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUFL: JET - A FUEL H/C RAT IQ: 

14000. 

I 544q. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1.no 

HAS 

HAS 

HAS 
HAS 
HAS 
HAS 
HAS 
HRS 

OPERATIONAL DATA ••••••••••ttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, OEGAFES f: START 7A.OO FINISH 79.00 

AT~OSPHF.AIC PRESSUAF: SIAAT 29.SO F 1111 IS~ Z9.SO 

INLfT AIR HUHIOITY, LBS HZO/LB AIR: o.ooeo 

RELATIVE HU•lnlrY: 34.00 PERCFNT 

SEA IAL NUMBER: 

SAMPLE LINE: TE•PERATURF., DEGREES c: 135.00, FLOW RA!E, LllEAS/MIN• 16.00 

SAMPLE LINF T•ANSPOP! Tl•f, SEC• o.qo 

NUMBER Of !ESH: 

COMMENIS: 

H/C IS CAL-ES!IMA!Fn 
PADRE POSl!IONEO 18" FROM TAILPIPE EXIT PLANt 
IUNBALANr.EO PAOBC CONFIGURA!ION REQUIRES •OUN!ING NEAR STANO( 
SAMPLF. LINE TEMP. AVERAGED 

w !TH RE TR OF IT 

CLOCK TES J POWFR rnGINF MEASUAfn 
fl Hf •one Tt-!RUSf ,LRS PEkCF.Nf SPF FD FUFL 

OR RAJFO RPM FLOW 

t6S GEN CAl.t 
A I• FLOW F/A 
LS/HC 

COMPRESSOR ENGINE 
01 SCHARGE PR F SS URE 

T F.HP •ATIO 

IUARINF. 
INLF.I 

Tflo!P 
SHP T.n. NI N2 1.8/HP DEGREES F EPR OFGRFFS F 

1110.00 I/ 1oqoc.oo 11 7bCO.OO 11200.00 6410.00 -o.no -o.oounoo -o.oo 1.14 -o.oo 
1 llS.00 21 11q90.oo 85 7850.00 11410.00 1oqo.oo -o.oo -0.000000 -o.oo 1.83 -o.oo 
1145.00 1/ IZ7bO.OO q1 ROH.CO 11560.00 7610.00 -o.oo -0.000000 -o.oo 1.90 -o.oo 
11so.oo 4/ 1040.00 1 lq8o.oo 1310.00 1068.00 -o.oo -0.000000 -o.oo 1.06 -o.oo 
IZ05.00 5/ 4 %10.00 6B 7280.00 11000.no ssqo.oo -o.oo -0.000000 -o.oo 1.61 -o.oo 

pawF• E •uAU!iT FXHAUST CIJ en THr: NO NO 1110 ALOE"YOES SMOKF PARTICUl AJES 
PFRCENf GAS GAS CWUI 2 C >FT I I WF JI 7 x 

RAT(U fF MP PRFSSUR.F. PP"4V t ._F. TI PPMV PPJll!V (WET I I lilfT I 
r.a. O[GqFF~ F PS I A PERCENT v PPfllil'I PPP1V 

77 Q20. 00 7~.o~ lb.50 2.76 4.V'\ IOI. RO e. ~o 110. 10 0. 35 -o.oo -o.oo 
8~ qss. on 7b. 35 I 7. 50 2. 44 1.10 124.10 q. nn 1'1.10 0.4~ -n.oo -o.oo 
QI q90 .oo 27.H 11. 50 z.5Q 1.10 144.qo 10.no I 54.Q(I 0.41 -n.oo -n.on 

7 b 10. 00 IS. 05 I 01. CO O.bq 47.50 ~ .10 o.ao l).QO 4.15 -o.oo -o.oo 
b8 RH.CO 21.41 Z0.50 7..0J 1.10 7Q. IO 1.ao 60.QO 0.17 -o.oo -o.oo 

POWER ,.ASS F.,.I '4AS S E:ll "'1ASS f•4 J '4ASS fMI "lASS f:MI "'lAS~ E .. 1 HASS F•I '4ASS E•I lillASS lMI MASS PU "'tASS FMI MASS [Ml 
PERCFN! r.n HC ~02 CG? Nn rmx cu HC Nn2 cnz NO NIU'. 

RATED 1.Pl/ lK l P./ l K ll\/ IK LR/ lk l R/ I K LR/IK l !!/HR l r:\/MR LB/HR LP./HA: LP/I-IP l ~, ... ~ 

r.o. L~ f:•JFL l P. FUH LR FUEL L li FUEL LR FUt:L LR FUEL 

77 1.41 0.>2 I. 24 1152,Qq 14.RS lb.OQ 9. 39 1.40 1. qs 20210.b4 q5 .11 10 3. 12 
R5 1. 44 0.08 1.n 1153.41 lb.11 11. 98 10. ll o. 57 R.62 >2l57.6b llR.S7 121. 50 
qi I. lb O.Ob I .2 7 3153.•0 10.44 IQ.12 I 0.1' 0.4't q. 71 24061.% 140.1] 150. 4• 

7 ZR.7R 7. 75 0. 3 7 1ceq. 40 7. )q 7. 1b )(". 74 R.78 o. 40 129•. 4A 2.55 2.•5 
68 z.01 n.10 ~.zq 3157 • 1.4 IZ.A4 I~. 13 11. n o. 54 I. 61 17b22.15 11. 7R 73.42 

POWf.A er. r.o THC Nt: NO NO 
PERCENT 7 7 • 

RA TEO LR/ llUl'T ... -HP LR/ I K oi ftt- ... '1. l P./ ll<.MTH-t4 R l R/ l KITH-HJ.! LR/l~OTll-l<P LR/ I KITH-t-!R 

r .n. 

11 O.libl 18~4.l 9'7 o. 12• B. 711 n. 12Q q.4b0 
RS 0. P52 lAbb.?4Q 0.041 ~.92) 0.120 I 0.642 
QI o. e 11 IB•5.1JJ 0.035 11 .02q 0.761 11.1qo 

7 2•.556 ll IZ.576 1. 961 ? • 4~1 0.385 2.816 
6~ I. 170 l~H.HC 0.056 7. 470 o. 110 7 .640 
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CAL ID NUMBER: 2'11 ENG lliE TYPE AND MODEL: JTB0-1 SERIAL NUMBER: 6"8'120 

fESf DRGANIZATIG'I: u.s. BUREAU OF MINES 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CO I 
POWER I fH RATE RATE WT FACTOR MODE MASS MASS 1K LB FUEL I Tt+-HR I fH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE O.ObO 840.D 24.'191 B34.939 1.000 19.00 7.914 2b4.40 29.931 26b.OO 0.02'175 
TAKEOFF 1.000 14000.0 9.075 83b9.012 1.000 0.10 0.106 97.64 l.OB4 163. J3 0.0001>5 
CLIMBOUT 0.850 11900.0 "· 353 7051.213 1.000 2.20 0.343 258.H l .325 4lb. J3 0.0007'1 
APPROACH 0.400 5bOO.O 11.363 3354.049 1.000 4.00 l .158 223.bO 5.IH 313.Jl 0.00310 
TAXI-IDLE 0.060 840.0 24.'191 834.9)9 1.000 1.00 2.'llb '17.41 2'1.'IJI 98.00 o. 02'175 

TOTAL FOR CYCLE: 12. Ob '141. Bl IJH.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE I IJ.204 
LBS PDLLUfANT/IK LB TH-HR/CYCLE: 'I.JOI 
LBS POLLUTANT/ lODOK LB TH AT T.o.: 0. 75b 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RAH RATE llT FACTOR MODE MASS MASS IK LB FUEL I fH-HR • fH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE O.ObO 840.0 1.b4J 834.93'1 1.000 1'1.00 2.420 21>4.40 9.154 2bb.OO 0.00'110 
TAKEOFF 1.00D 14000.0 o.o 8369.012 1.000 0.10 o.o 97.b4 o.o lbJ. )3 o.o 
CL IMBOUT 0.850 11900.0 0.642 7057.213 1.000 2. 20 O.OH 25B.H 0.0•11 436. 33 O.OOOD5 
APPROACH 0.400 51>00.0 2.1>19 3354.049 1.000 4.00 0.175 223.60 o.1e1 313.33 0.00047 
TUI-IDLE 0.060 840.0 7 .b43 834.93'1 1.000 1.00 0.892 97.41 9.154 98.00 0.00910 

TOTAL FOR CYCLE: 3.510 941.BI un.oo 
LBS POLL UT ANTI I K LB FUEL/CYCLE: 1.121 
LBS POLLUfANT/lK LB TH-HR/CYCLE: 2.625 
LBS POLLUTANf /IOOOK LB TH AT T .O.: o.o 

MOOE FRACflONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOMI ENERGY l B NOXI 
POWER I TH RATE RATE Ill FACfOR MODE MASS MASS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

fAXl-IDLE 0.060 840.0 1.9'15 834.919 1.000 19.00 0.632 264.4D 2.JB9 266.00 0.002)8 
TAK EOFF 1.000 14000.0 188. 105 836'1.0l 2 1.000 0.10 2.1'15 'IT.b4 22.411> lbJ.JJ o. 01144 
Cl IMBOUT 0.850 11900.0 127.245 7057.2U 1.000 2.20 4.666 258. 11 18.0JO 4J6.J3 0.0101>9 
APPROACH 0.400 5600.0 2'1. 583 ll54.04'1 1.000 4.oo I .'112 223.60 8.e20 JTJ.JJ o. 00528 
JUI-IDLE 0.060 840.0 l.'1'15 834.'IJ'I 1.000 1.00 0.23J '17.41 2.J89 98.00 0.00238 

TOTAL FOR CYCLE• 9.b97 941.81 IJJT. 00 
LBS POLLUTANTllK LB FUEL/CYCLE: 10.2'16 
LBS POLLUTANT/ I K l B TH-HR/CYCLE: T.25J 
LBS POLLUTANT/ I OOOK LB TH AT r.o.: l 5b. T54 
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DATE: 1121171 

TEST ORGANIZATION: U.S. BUREAU nF "INES 

FNGINE SUPPllfRI A"ERICAN AIRLINES 

ENGINF DATA •*************************************************************'*******************************************'' 

CAL ID NU"RFR: 293 ENGINE fYPE AND MODEL: JTBD-1 

ENGINE TOTAL TIME: 

TIME SINCE HPT SECTION OVf.RHAUL: 

Tl ME SINCE: 

NI CO~PRE SSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACfME~T: 
FIRST STACE NOZlLE CUlnE VANF. OVERHAUL• 
NI TURBINE OVERHAUL: 
N2 TURBINF. OVfRHAUt: 

FUFL: JH - A FUEL H/C RAflQ: 

14000. 

1466\. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1.970 

HRS 

HRS 

HRS 
HRS 
HPS 
HRS 
HRS 
HRS 

OPERATIONAL OATA ***************************************************** 

INLET AIR TfMPERATURf, OfCREES F: START SQ.00 FINISH 90.00 

•TMnSPHERIC PRESSURF: SfART 2q. 30 FINISH 29.30 

INL[I AIR HU•IDITY, LRS H20/LB AIR: D.noqo 

RELATIVE HU~IOlfY: 27.00 PERCFNT 

SA•PLE LINF.: TEMPERATURE, CECRFES C: 132.00, rLOW RATE, LITERS/MIN: 10.00 

SAMPLE LINE TRANSPORT TIMF, SF.C: 0.99 

NUMBER Of HSTS: 

COMMENTS: 

H/C IS CAL-ESllMATEO 
PR08F LOCATED lB'' FRO~ TAILPIPE ~Xlf PLANE 
ICO~FIC. SA•E AS USEO ON 7-lb-11 IESfl 
Niii COUNTEq NOT OPERATING 
SAMPLE LINE TEMP.AVERAGED 

WITH q F TROF IT 

CLOCK TEST POWER 
Tl •f "llOE THR.UST,LBS PF.RC ENT 

OR ;{A'ff'1 

ENC I NE MEASURfO GAS GEN 
SPEM FUEL A IR FLOo 
A.11~ FLOW LS/SfC 

6~8822 

CALC COMPRESSOR FNCINF 
F/A 01 SCHARGE PRESSURE 

TEMP PA Tl n 

TUPA I NE 
INLET 

TfMP 

SHP r.o. NI N2 LR/HR OEGREES F EPR DEG•F.FS F 

320.00 41 0 q10.oo • -o.oo 7225.00 1060.00 -o.oo -0.0000~0 -o.oo 1. 04 -o.oo 
345.00 l / 4 10080. 00 71 -o.oo 11165.00 5910.00 -o.oo -0.000000 -o.oo 1.oq -o.oo 
350.00 u 1 11640. 00 83 -o.oo 11410.00 7050.00 -o.oo -0.000000 -o.oo 1. Rl -o.oo 
355.00 11 l 12450.00 88 -o.oo 11535.0Q 7770.00 -o.oo -0.000000 -o.oo 1.90 -o.oo 
400.00 4/ l q5o.oo -o.oo 72JB.OO 1012.00 -o.oo -o. 000000 -o.oo 1.04 -o.oo 

POWER FX.HAUS.T EXHA.UST 01 ca IHC NG NII NP ALOEHYOES SMOKE PAMT l(llLArE·S 

PFRCENI GAS GAS t we r 1 2 C wFJ I thFJI 2 x 
RAT(O TF.MP PRFSSURF PPlllV IWFTI PPMV PPMV t WFT I I WET I 
T .n. rEGR[ES F PS I A PF.ACfNf v PPl'IV PPMV 

• 130.0Q 14. qq I tlH. <:0 o. Q) -0. 00 2.20 5.00 1. 20 4 .5''\ -o.oo -o.ryo 
11 qi.o. oo 7J,q5 14 .uo 2. 24 1.70 •o.5o Io. 50 101.00 -0.00 -o.oo -o.oo 
83 •95. ryo 25.R8 I l. 50 2.4q z.oo 172 .60 17. OD 134.bO -o.oo -o.oo -o.oo 
88 1 O"i0.00 26. A 5 14.00 2.57 7.80 l]0. 70 11.co 14q.10 -o.oo -o.oo -o.oo 

b no.no 11 •• qq 111.00 o. 77 4h. 40 ••JO 4.50 8.80 -o.oo -o.oo -o.oo 

POWER MASS [•I MAS~ EMI MASS ~Ml ••~s EMI ~ASS £•1 •ASS [Ml MA~S E•I •&SS F"I MASS E• I MASS f•I •ASS [Ml .•ASS F•I 
PFRCENT C'J t<C N02 C07 Nfl NOX en HC N02 COl NO NOX 

RATED LB/ 1< L Al I• Lq/IK l R/ l K L B/IK LB/ lK LB/HR LB/HR LB/HR LBIH• Le/Hil L8/t-R 

T .o. LB l=UFL LR FUFL LB ~UCL l. R FUEL LR FUEL LB FUF.l 

• 3q. qo -o.oo I. 74 10•3.36 n. 76 2.50 '2.1• -o.ro I. B4 3276.96 ~. 81 z.o5 
71 I. 25 o.o9 I. 55 1153. •9 13. 37 l4.A7 7 .4'• 0.52 ~.16 18701.10 19.qq 88.15 
Al 1.~q 0.12 I. 51"J 3153.85 !h.ll 11. 82 1. 6, o. ~5 I I. zo 22?34.b] l 14. 45 175.65 
BR 1. OQ 0.11 I .67 3151.91 I 1. 54 I"· 20 1. q5 O. q I 12. ll l2Q28.32 127. 4q 11•.02 

2R. 31 b. 7q I. AQ 3097.61 I. 81 J.69 28. 71 b. f'1 1.91 3ll9.78 I. 8 J J. 74 

POWER r.n en THC NII NO Nil 
PERCE NT l 2 x 

R &TEO LA/ 11< 11 fH-1-tA L8/l~•T11-•-n LA/ l t<.1111 H1-Htl 1 ~/I t<.#H+-Hll L'\/IK#fH-t-IR ll3/1KC'TH-t1A 
1.0. 

• 4\.4Ql 3lBO.lb7 -o.ooo O. B3b 1.QOO 2. 71• 
71 o. 7 JR IB55.28A 0.051 7.B3b O.CJOQ ti. 74c; 

83 0.&5CJ 1910.1 "2 0.073 9.812 0.%2 10. 195 
AA 0.,3R 18•1.612 o.on 10.24~ c.q74 11. 214 

10. llb 12'l4. 5Cl 1. 2Jb 1.92 I 2.011 l.936 
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CAL 10 NUMBER: 293 ENGINE TYPE ANO MODEL: JT81>-I SERIAL NUMBER• 648B22 

TEST ORGANIZATION: u.s. BUA EAU OF Ml NES 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR llDOE llASS llASS IK LB FUEL I TH-HA I T~HR 

LB/HR LS/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 35. 880 971.287 1.000 19.00 11.102 307.57 36 .941 266.00 0.04271 
TAKEOFF 1.000 14000.0 J.410 8)19.148 1.000 0.10 0.040 97.06 0.410 I 6J. J3 0.00024 
CLlllBDUT O.B50 11900.0 6.041 7014.898 1.000 2.20 0.222 257.21 0.862 436.33 0.00051 
APPROACH 0.400 5600.0 11.430 3354.598 1.000 4.00 1.162 223.64 5.196 373.33 O.OOJI I 
TAKI-IDLE 0.060 B40.0 J5.880 971.281 1.000 1.00 4.186 113. 32 36.941 98.00 0.04271 

TOTAL FDR CYCLE: 16.971 99B. BO 1337.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: 16.992 
LBS POLLUTANT/IX LB TH-HR/CYCLE: 12.694 
LBS PDLLUTANT/IOOOK LB TH AT r.o.s 0.2B4 

llDOE FRAC Tl DNAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I Tl+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 6.613 971.287 1.000 19.00 2.094 307. 57 6.B09 266.00 0.007B7 
TAKEOFF 1.000 14000.0 0.245 B319.14B 1.000 0.10 0.003 97.06 0.029 163. JJ 0.00002 
CLIHBOUT o.B50 11900.0 o. 5BI 7014.B9B 1.000 2.20 0.021 257.21 o.on 436.JJ 0.00005 
APPROACH 0.400 5600. 0 I. 796 3354. 59B 1.000 4.00 0.120 223.64 0.535 313.H 0.00032 
TAX I-IDLE 0.060 B40.0 6.613 971.287 1.000 1.00 0.112 113. 32 6.B09 9B.OO 0.001B1 

TOTAL FDR CYCLE: 3.010 99B.BO 1337.00 
LBS POLL UT ANTI I K LB FUEL/CYCLE• 3.013 
LBS POLLUTANT/IX LB Tl+-HR/ CYCLE: 2.251 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 0.204 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NDX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE llASS llASS IK LB FUEL I Tt+-HR • Tt+-HR 

LB/HR LB/HR lllN. LBS. LBS. 

rAX I-IDLE 0.060 840.0 2.B46 971.287 1.000 19.00 0.901 J07.57 2.930 266.00 O.OOJ39 
TAKEOFF 1.000 14000.0 187.627 8319.14B 1.000 0.10 2.IB9 97.06 22.554 16).33 0.01340 
CLIMBDUT 0.850 11900.0 128.154 7014.898 1.000 2.20 4. 699 257.21 18.269 06.JJ 0.01011 
APPROACH 0.400 5600.0 )4. 273 ]]54.598 1.000 4.00 2.285 221.64 10.211 373.]] 0.00612 
TAXI-IDLE 0.060 840.0 2.846 971.287 1.000 1.00 o. ]]2 II J.J2 2.9]0 98.00 0.00339 

TOTAL FDR CYCLE: 10.406 998. 80 1337.00 
LBS POLLUTANT/IK LB FUEL/CYCLE: 10.418 
LBS POLLUTANT/IK LB Tt+-HR/CYCLE: 7.783 
LBS PDLLUTANT/IOOOK LB TH AT r.o.: 156.355 
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DATE: 7/U/11 

TEST ORGANILATION: UNITED/EPA 

ENGINE SUPPLIEq: UNITED Al•llNES 

fNGINE DATA ••••••••••••••••••••••••••••••••••••••••ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt••• 

CAL 10 NUMBER: •O• ENGINE TYPE AND HODEL: JTB0-1 SERIAL NUHHR: 

RATFO T~Rusr: 14000. 

ENGINE TOTAL TIME: 12qn. HRS 

TIME SINCE HOT SECTION OVERHAUL: BB2q. HRS 

NI COMPAESSOR OVERHAUL: 14420. HRS 
N2 tO~PRESSO~ OVERHAUL: 1505l. HRS 
COMAUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOllLE GUIOF. VANE OVERHAUL: o. HRS 
NI TURAINE OVERHAUL: o. HRS 
N2 TURBINE OVFRHAUL: o. HRS 

FUEL: JET - A FIJEl H/C RATIO: 1.•20 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TE•PERATURF, OEGRFFS F: START b5. 30 FINISH bb.20 

ATHOSPHER It PRESSURE: START FINISH 2Q.B2 

INLET AIR HU•IOITY, LBS H20/LB AIR: 0.0074 

RELATIVF HU•IDITY: 55.00 PERr.FNT 

SAHPLF. LINF.: TEMPERATURF, OF.CREES C: lh0.00, FLOW MATE, LITFRS/MIN: 1.~0 

SAMPLE LIN[ TRANSPORT Tl•E. set: 5.00 

NUHAEP 'IF TESTS: 

COMMENTS: 

EXHAUST GAS PMESSURE IN INCHES HG. 
EXHAUST f,AS IF.MPERATUPE IN OEGRFFS 
NEW SMOKHESS AUltNERS 

CLOCK T[Sf POWER 
Tl Hr MO~F THPIJ'iT, LBS PEMCFNT 

OP RATFn 
SHP r.n. 

!Ob.OD I/ L0842.00 77 
14~3.00 21 12241,on 87 
14'7.00 " 11414. 00 q5 
I 11b.OO 4/ ] 1015.00 7 

POWER f'(HAIJSf DHAUSI co 
PERCENT ras GAS I WE I I 

RAIEO re-..p PRF. SSU~F PPMV 
T.n. OS:GRf!;S r PSIA 

11 41i0.00 'i I. 10 2 •• 00 
87 'i("lb.00 5""i. 2 a lO.O~ 
05 52A, 00 •8.20 30. 00 

1 15 ~.no JI. 40 so.on 

ENGl~E HEASURrn 
SPF FD FUEL 

RP• FLOW 
NI ~2 LB/HR 

743b.OC 1oqet>.ao b32Q,OO 
7760.00 11211.no 7?1b.OO 
~040.00 113Q7.00 805•. no 
2•12. oc 1220.0~ 11b2.00 

cc IHC NU 
2 (WFT I I WF II 

( 1111ET I PPMV PPMV 
P[RCFNI v 

7. 45 i .c;o '11 .oo 
7.6n I. •o 120.no 
2.75 I, RO 142.00 
a. 55 11. 40 J. bO 

GAS GEN C~LC 

A IR FLOW FIA 
L0/5EC 

-o.oo -0.000000 
-a.no -0.000000 
-o.oc -o. 000000 
-o.oo -0.000000 

NG NO 
2 • 

lWFTI IWEll 
PPlllV PP•V 

-0.M '18.00 
-o. 00 125.00 
-a. oo 141. 00 
-o.oo 4.00 

b5H2B 

COMPRESSOR ENGINE IURelNE 
DI SCHARGF. PRESSU•F INLET 

TEMP RATIU T F"4P 
DFGREES F FPR OEGRF.F~ F 

-o.oo 1.11 -o.oo 
-o.oo 1.85 -o.oo 
-o.oo 1.Q5 -o.oo 
-o.oo -o.oo -o.oo 

ALDEHYDES S•OKE PART ICULAIFS 

-o.oo -o.oo -a.co 
-a.no -o.oo -o.on 
-o.oo -a.on -o.nn 
-o.oo -o.oo -o.oo 

P04FR "4ASS E"I ·~ss FMI "'lfl'i~ E."i MASS <•I ·•ASS E •I HASS E• I MASS F.MI MASS E•I '4AS~ F•I •ASS F..'41 '14SS E• I •ASS F•I 
PERCE NI r.n ti( ~f12 r.n2 N~ NO> (I) HC Nf12 cn2 ND NUW 

RATED l~/ IK LB/ I K LR/I< LH/1< l P./I ~ LR/ I K LP/•M l.B/"R LB/HR LB/~R LA/HR l~/HR 

r.n. Lij FUF.L LP FUH L~ FIJEL LA flJF.L LA FUEL LR FUEL 

11 1.20 o. n7 -o.oo 3152.0• 12.74 13.18 14 .~I O.H -a.no 1004q,60 77.46 R?.42 
Al 7. JI 0.01 -").00 1157,0T 15. 21 15.84 l fl. 1r; 0.48 -n.oo 2280A.3• 110.05 \ ''" .t.' 
o~ 7. Io o. OR -~ .oo 3152.25 11.07 17.62 l 7. b J O.hl -o. on 25J8R.lq IH.05 141.87 

1 IA.Ob 7. 16 -o.na 3121. 05 7. 14 2. J1 70,0H 2. 74 -o.oo 3b2b.b5 l.4A 7. 1b 

PnWF.R co co IHC NU NO NO 
PFRCE NI 2 2 • 

RHED LB/lKllTH-~R LR/ll(lfTrt-H~ ll'\/lf(.#fH-HR ll\/lKll.H-llR l R/ I K HH-HR Lli/ ll<.llTH-lt~ 
r.n. 

11 l.lB 1 1H0.Qlq 0.041 7. llo5 -o.ooo 1.bq4 

"' l.,bB \Rbl.278 O.OJo 8. qq(l -l'LOOO q. lb5 
qs 1. '114 lrl•l.bbl 0.045 10. 21 7 -o.ono 10.576 

20. l 74 3-;01,. 014 2. b4 7 ~.Jq~ -0.()0(1 l.bb• 
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CAL I 0 NUMBER I 404 ENGINE TYPE AND HODEL: JT80-l SERIAL NU"BER• 65342B 

TEST ORGANIZATION: UNITED/EPA 

MODE FRACTIONAL PDllER EHISS ION FUEL USAGE TIME IN co FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR HOOE HASS HASS IK LB FUEL I TH-HA I Tt+-HA 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-I OLE 0.060 B40.0 17. JO'I 924.62'1 1.000 19.00 5.4BI 292.BO IB. 720 266.00 0.02061 
TAKEOFF 1.000 14000.0 16. 324 B492.324 1.000 o. 70 0.190 '19.0B 1.922 163.3) 0.00111 
CLIHBOUT o.Bso 11900.0 15.421 7125.6BO 1.000 2. 20 0.566 261.27 2.165 436.H 0.00130 
APPROACH 0.400 5600.0 16.054 3302.655 1.000 4.00 1.010 220.1B 4. B61 37J.33 o.002n 
TAXI-IDLE 0.060 B40.0 11. 309 924.629 1.000 1.00 2.01'1 101 .81 l B. 720 9B.OO 0.02061 

TOTAL FOR CYCLE: '1.)27 '181.20 IHJ.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE: '1.506 
LBS POLLUTAN7/IK LB TH-HR/CYCLE: 6.'176 
LBS POLLUTANT/IDOOK LB TH AT T .O.: 1. 360 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I T 1+-HA 

LB/HA LB/HR HIN. LBS. Les. 

TAXI-IDLE 0.060 B40.0 2.'150 '124.629 1.000 1'1.00 0.'134 2'12.BO 3.190 266.00 0.00351 
TAKEOFF 1.000 14000.0 0.)94 B492.324 1.000 o. 10 0.005 '19.0B 0.046 163.H 0.00001 
CL IMBOUT o.e5o 11900.0 0.507 1125.6BO 1.000 2.20 0.01'1 261.27 0.011 436.33 0.00004 
APPROACH 0.400 5600.0 O.B42 3302.655 1.000 4.00 0.056 220.IB 0.255 37).3) 0.00015 
TAXI- IDLE 0.060 B40.0 2.950 924.62'1 1.000 1.00 0.344 107.87 3.190 9B.OO 0.00351 

TOTAL FOR CYCLE: 1. 35B 9Bl.20 un.oo 
LBS POLLUTANT/ I K LB FUEL/CYCLEI 1. 3B4 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 1.015 
L 8 S POL LU TA NT/ I OOOK LB TH AT T.o.: o. 32B 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POWER I TH RATE RATE llT FACTOR MOOE MISS llASS IK LB FUEL I ft+-HR I Tl+-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 I.Bl 5 924.629 1.000 19.00 o. 575 292.BO 1.963 266.00 0.00216 
TAKEOFF 1.000 14000.0 160.015 8492.324 1.000 0.10 1. B67 99.0B 18.B42 163.H 0.01143 
CLIHBOUT O.B50 11900.0 107.61B 1125.680 1.000 2.20 3.948 261.27 15.111 436.H 0.00905 
APPROACH 0.400 5600.0 25. 7'12 no2. 655 1.000 4.00 1.119 220.18 7.809 373.33 0.00461 
TAXI-IDLE 0.060 840.0 1.e u 924.629 1.000 1.00 0.212 107.87 1.963 98.00 0.00216 

TOTAL FOR CYCLE: B. 321 981.20 1337.00 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 8.481 
LBS POLLUTINT/IK LB TH-HA/CYCLE: 6.224 
LBS POLLUTANT/IOOOK LB TH AT T .O.: 133.346 
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DUE: 6/29111 

TEST ORGANIZATION: UNITF.O/EPA 

ENGINE SUPPLIER: UNITED AIRLINES 

ENCINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUHB[P: 123 ENGINE TYPE ANO "OOEL: JTBC>-1 SERIAL NUMBER: 

RAIEO T~RUST: 1•000. 

ENGINE TOTAL TIMF: 1•869. HRS 

TIME SINCE HOT SECTION OVERHAUL: •064. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 12192. HRS 
N2 CC"PRESSOR OVERHAUL: 10281. HRS 
COHBUSTOM CAN REPLACEMENT: o. HRS 
FIRST STAGF NOZZLE GUIOF. VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: JET - A FUEL H/C RATIO: 1.no 

OPEAlTIONAL OATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR IE•PERATllRE, DEGREES F: START 5Q.90 FINISH 63.50 

ATMOSPHEPIC PRESSURE: START FINISH 30.00 

INLET AIR HU•IOllY, LRS HlO/LR AIR: 0.0016 

MElAT I VE HUH I 0 I TY: 6Q.OO PERCENT 

SAMPLF. LINF: TE•PEMATURf, DEGREES C: 160.00, FLOW RATE, LITERS/HIN: 1.50 

SAMPLE LINE TRANSPORT TIME, SEC: 5,00 

NUMBER OF TESTS: 

COM"ENTS: 

EXHAUST GAS PRESSURE IN INCHES Hf, 
SMOKELESS BUR~EPS 

CLOCK res r POWER 
Tl ME HOOE fHRUSI ,LBS PERCENT 

OR OAHO 

FNGINE HFASUREO GAS GEN CALC 
SPEFO FUEL A IR FLOW F/A 

RPM FLOW LA/SEC 

1>49361 

COMPRFSSOR ENG INF TURBINE 
01 SCHARGE PRESSURf INLET 

TFHP WATIO TFHP 
SHP r.o. NI N2 L B/HH OFGPF.ES F EPR DEGREES F 

8.15.00 II 0 11050.00 1R 1JQ5.00 ll099,00 6321.00 -o.oo -0.000000 -o.oo 1.15 -o.oo 
B•0.00 2/ I 12250.00 81 7670.00 11303.00 7086. 00 -o.oo -0.000000 -o.oo I.RS -o.oo 
8•5.00 3/ 2 11550,00 96 7996.00 11521.00 8013.00 -o.oo -0.000000 -o.oo 1.96 -o.oo 

1005.00 ., l 1050.00 1 29•2.00 122R.00 1133.00 -o.oo -0.000000 -o.on -o.oo -o.oo 

POW FR E>HAUSI F XHAUST co co THC NO NO hO ALOEHYOES SMKE PART I CUL Al ES 
PFRCF.NT GAS GAS IWFTI 2 IWETI IWfll 2 x 

RAIED TE•P PPFSSURF PP:llllV I we T 1 pppi11v PP~V l~ETI lwFTI 
r .o. OEr.REES F PSIA PF RC ENT v PPMV PPMV 

78 86Q. on 52. 40 10.00 2.7• o.•o 95.~0 -o.oo 100.00 -o.oo -o.oo -o.oo 
87 906,RO 55.30 20.00 2, bO 0.45 I 02. 50 -o.oo l ns.on -o.oo -o.oo -o.oo 
96 951. RO 5R,80 15.00 7. 71 0.60 150.00 -o.oo 154. 1r -o.no -o.oo -o.oo 

7 b16.40 H.50 60.00 o. 3l 16.50 2.50 -o.oo 3.lC -o.oo -o.oo -o.oo 

POWER •ASS EMI MASS E~I MASS EMI MASS [Ml MASS EMI MASS EMI •ASS EMI MASS EMI "'1.ss nu MASS EHi MASS E•I MASS [Ml 
PERCENT en HC "'Ul C07 Nn NO> co HC N02 C07 NO NOX 

UTEO LB /I k LB/ IK L R/l K Lfl/ 11' l ~/ l IC LR/ I< ll=t/ .. P l 8/ ... Q. LB/HP LB/HR LO/HP L B/"R 
T .O. LH rull LR FU~L l~ FUEL LB FIJfl LB FUEL LA FUEL 

18 2. 66 O. OJ -o.oo II 51. b7 13. R') 14.SR ·~-83 n. JQ -o.oo I q•z 1. •O R 7. 54 92.15 
87 I. 5• o. 02 -o.oo 31~1.41 13.00 13 •. H I 0,94 0.1" -o.co 12345.05 qz.09 94, 34 
% 1.11 O.OJ -o.oo 3154.<'7 18.25 18,82 q, 90 0.20 -o.oo 2521].5Q 146.24 150,82 

7 l~.60 5. 62 -o.oo 3084,39 2.44 1.11 4C .44 6.17 -c.oo ).\q4.bl 2. 77 3. 54 

POW FR co en THC NO '" NO 
PFRCENf 2 2 x 

RATFO L~ 11 KI TH-.-.R LR/IK•TH-HP: l Bl I K 11 H-HS( Lq/ lKITH-HR L8/1KfTH-HA L~/I KHH-HR 
T.O. 

1.8 \, 523 IR02.842 0.o17 7.922 -o.ooo R. J.19 
87 0.893 1824.0q6 0.012 1. 518 -o.oon 1.101 
Q6 0.657 1865.210 0.015 10.7q3 -r.ooo 11.131 

7 18. 51) 3328.201 6.066 2.61' -o. 000 J.374 
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CAL ID NUMBER• Ill ENGINE JYPE AND NDDEU JTS0-7 SERI AL NUN8ER: 649161 

TEST ORGANIZATION: UNITED/EPA 

NODE FRACTIONAL POWER E"ISSIDN FUEL USAGE TINE IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RATE WT FACTOR "DDE NASS NASS U LB FUEL I Tt+-+<R I TH-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-IDLE D.060 B40.0 12. 5lB B90.156 1.000 19.00 10. 104 281.B8 l6. 553 266.00 0.01814 
TAKEOFF 1.000 14000.0 4.281 8358. 7'17 1.000 0.10 0.050 '11. 52 0.512 161.33 o.oODll 
CLINSDUT o. BSO 11900.0 l2.6l2 Mill. 738 1.000 2. 20 0.461 254.16 l.822 416.l] 0.00106 
APPROACH 0.400 5600.0 ll.202 ]]94. 577 1.000 4.00 2.oeo 226. l l '1.192 373. 33 0.00557 
TAXI-I OLE 0.060 840.0 32. 518 890.156 1.000 1.00 3. 796 10). 85 36.553 9B.OO 0.03874 

TOTAL FOR CYCLEJ 16.693 963. 72 1)37.00 
LBS POLLUTANT llK LB FUELICYCLEJ 17. 321 
LBS POLLUTANT/ IK l8 TH-HR/CYCLE• 12.485 
LBS POLLUTANTllOOOK l8 TH AT T.O.: O.l5' 

MODE FR ACT IDNAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LS Ht I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR "DDE "ASS MASS IK LB FUEL I H+-HR I H+-HR 

Lff/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 840.0 5.9B2 890.156 1.000 19.00 1. 894 281.88 6. 720 266.00 0.00112 
TAKEOFF 1.000 14000.0 o.o 8)58. 797 1.000 o. 70 o.o •n.52 o.o 163.ll o. 0 
tLIMBDUT o.BSO 11900.0 o.o 6'111. 73B 1.000 2.20 o.o 254.16 o.o 4)6.ll o.o 
APPROACH 0.400 5600.0 0.112 3194. 577 1.000 4.00 0.047 226.]l 0.210 373.33 o.ooou 
TAXI-IDLE 0.060 B40.0 5.9B2 890.156 1.000 1.00 0.698 103.85 6.720 98.00 0.00112 

TOTAL FOR CYCLE: 2. 640 963.72 1)37. 00 
LBS PDllUTANTllK LB FUELICYCLEI 2. 739 
LBS PDLLUTANT/lK LB TH-HRICYCL El 1.914 
LBS PDllUTANTllOOOK LB TH AT T.O.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MOOE "ASS llASS IK LB FUEL I TH-HR t TH-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 2.211 B90.156 1.000 19.00 0.100 281.BS 2.484 266.00 0.00263 
TAKEOFF 1.000 14000.0 163.301 8358.197 1.000 o. 70 1. 905 97.52 l 9. 536 163. )) o. 01166 
CLIMBOUT o.eso 11900.0 110. 775 6'1H. nB 1.000 2.20 4.062 254.16 l5.9Bl 436.]} o. 009)1 
APPROACH 0.400 5600.0 30. 360 }194. 517 1.000 4.00 2.024 216.31 8.'144 373.n 0.00542 
TAXI-IDLE 0.060 B40.0 2.211 890.156 1.000 1.00 0.25B 103. 85 Z.484 98.00 0.00263 

TOTAL FOR CYCLE: 8.949 963.12 1337.00 
LBS POLLUTANT/ U LB FUELICYCLEJ '1.286 
LBS POLLUTANTllK LB TH-HA/CYCLE: 6.6'13 
LBS POLLUTANTllOOOK LB TH AT T .0.2 l 16.084 
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DATE: 7110171 

TEST ORGANIZATION: u.s. auREAU OF HINES 

ENGINE SUPPLIFR: AMC-RICAN AIRLINFS 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 147 ENGINE TYPE ANO HODEL: JTBD-7 SERIAL NUMBER: 654131 

RATED THRUST: 14000. 

ENGINE TOTAL TIME: q5R3. HRS 

TIME SINCF. HOT SECTION OVF.RHAUL: o. HP S 

TIME SINCE: 

NI COMPRESSOR UVERHAUL: o. HRS 
N2 CO~PRESSOR OVFRHAUL: o. HRS 
CO•BUSTIJR CAN REPLACE•ENT: o. HRS 
FIRST STAGE NOllLE GUIDE VANE OVERHAUL: o. HPS 
NI TURRINE OVFRHAUL: 7003. HRS 
N2 TURRINE OVERHAUL: o. HRS 

FUf.L: JET - A FUEL H/C RATIO: 1.q20 

OPF.RATIONAL OAT~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPFRATURF, OEGREES F: START H.oo FINISH 75.00 

ATMOSPHERIC PRFSSURF: START HNISH 

INLET AIR HllHIOITY, LRS H20/La AIR: 0.0100 

PELAllVF. HUMIDITY: 54. 00 PEPC ENT 

SA•PLE LINF.: TEMPERATURC, 11FGWFES c: 137.00, rtow RATE, LITFRS/MIN: I b.00 

SAMPLE LIN• IRANSPORT Tl•E, ~F.C: o.qq 

NUMRER OF TESIS: 

CO~MENTS: 

H/C CAL ESllHATFl1 
SAMPLE LINC lf.,•o. AVFRAGF.0 
PROaE LOCATED 10" FRO• TAILPIPF •llM PETPOFIT 

CLOCK TFSI POWER FNG I NF MEASU'HD GAS GEN CALC COMPRESSOR ENGINE I URBINE 
Tl•F •ODF T'-tRUST .u~s PF.ACF NT SPHO FUFL AIM. FLOW FIA OISCHARr.E PRFSSURE INLFT 

OR RAHC PPM FLOW LR/SEC TFMP RATIC TEMP 
SHP T .c. NI N7 LR/HR OEGRF.ES F EPR DFGRFFS 

1200.00 ~I qq 10.00 70 73AO.OO 11110.00 5 740. 00 -o.oo -o. 000000 -o.oo I .bh -o.oo 
1205.00 II 1con.oo 7 ~~qo.oo 7140.00 1045.00 -o.oo -0.000000 -o.oo I. 05 -o.oo 
1210.00 4/ 10860.00 77 7570.00 11770.00 6380.00 -o.oo -0.000000 -o.oo I. 75 -o.oo 
1215.00 ll 1?000. 00 8~ 7840.00 11500.00 1120.co -o.oo -0.000000 -o.oo I. 85 -o.oo 
1220.00 u I 3300.00 q4 Rl50.00 11730.00 ROb0.00 -o.oo -0.000000 -o.oo l.Qb -o.co 

POWER EXHAUST EXHAUST co co THC NO "o NO AL OEHYOE S SMOKE PARTICULATES 
PERCENT GAS GAS IWETI 2 I WE Tl i"FTI 2 ' RATED TF ,..p PRFSSURE PPJIOIV I WFT I PP~V PPMV I WF TI 1wer1 
T.o. llEG•(F.S r PSlh PF PC ENT v PPPIV PP.•V 

70 RqO.'JO 21. 85 I l .oo I .03 7..t.O 75. 20 b, 50 8 l. 70 -o.oo -o.on -o.no 
7 b85. 00 l ~- 12 7b. 2 r. o. 53 J4.h0 ] .t.0 3. on b. fl(} -o.oo -o.oo -o.oo 

71 030.00 ?5.02 I 3. 80 7. l 5 9. QO Ql. t,Q 5.5n 'IH .Qf) -o.oo -o.oo -o.oo 
gs q1n. on 7b.4l Ii .80 2.14 1'1.60 l 14.f.fl b.00 I i'O. 60 -o.oo -0.00 -o.oo 
04 l C7':'. 00 11. 1-11 13. so 2. 'jQ b .qo l 42 .QO d.On 150.qo -o.oo -0.00 -('!. 00 

POWER •ASS ••1 '<ASS HI """'~<; E"l "4ASS (Ml HASS F• l ~•ss f •I MASS F.'-41 "ASS f:MI M•SS FMI MASS E.M I "IASS FMI "4A')S E "I 
PERCENT en HC N02 CO? NO NOX (II HC N02 cn2 NU NO• 

R ATEO LP/ \Y, ll3/ lK L '1/ l~ LD/ 1 K LH/ I ir LB/lK LA/ t-H ll3/ ... P LH/HR LR/HK LA/H~ Lf!/HP 
1.0. L~ ~UEl LR fUF.l LO FU[L LB FUFL u FUFL LB FUFl 

70 1. jr:, o. 15 1.11 j l '>3. '.\4 12. 84 11. q5 7. 71, O.RQ 6. )7 18100.18 73. 73 80.10 
7 lA. 7lf 7. 'i6 I. Fl l lOOI .2b 2.20 4.02 2Q.'H.1 7 .6Q I.QI 3Zl0.l7 2.2q 4.21 

77 I. 2~ 0.5l J. 91, '1152.41 I•. 37 15.t b 0. 22 3.38 5. 38 20112. lQ q I. 34 Q6.72 
85 l. IH 0.42 O.R5 3152.HJ I b. l 4 16.QQ ~. 4l 3. 01 h. 02 22448.44 114.Ql IZO.o5 
q4 1.01 O. l l 1.02 ll53.37 10. 1 n 1q.71 R. b? z. 4 7 H. ll 25416.15 14b.b0 l 54. RO 

POWER C:ll co THr: NO NO NO 
PERr.ENT 7 2 • 

RA TEO LR/lirHH-PR LQ./ll(HfH-H~ LB/IKllTH-HU l !:\/ l Kat II-HR LR/lKATtt-HM. LR/ IKHH-ltR 
T.O. 

70 r,. 1 ~] l AJb. 4 !>t> o. 011n 7 ."40 C.643 B. OP.3 
lQ. '15q l23fl.l67 1 0 bA7 2. ('Q4 I. q l 2 4 .205 

77 'l. 7<; 7 I ii'H .'ii 7C n. °' 11 ~ .41 I o."q5 8.'il06 
85 o. 107 18 70. 7C1 n.?~1 O. 57R 0.50 I 10.01q 
04 0. 6"8 1'1 lo.rp~q 0.1 '16 I I .OZ< 0.61 7 11.01• 
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CAL ID NUMBER: 147 ENGINE TYPE AND MOOHI JT80-7 SERIAL NUMBER: b54lll 

TEST ORGANIUTION: u.s. BUREAU OF KINES 

NODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CO I 
POWER I TH RATE UTE WT FACTOR MODE KASS MASS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TAXI-IDLE o.ObO 840.0 2b.H9 908.HI 1.000 19.00 8.185 281.68 29. Hb 2bb.OO 0.01152 
TAKEOFF 1.000 14000.0 b.B5l B547 .90b 1.000 0.10 0.080 n.n O.B02 1b1. n 0.00049 
CLIMBOUT 0.850 11900.0 1.110 1185.119 1.000 2.20 0.2bl 263.48 0.992 Ob.ll 0.00060 
APPROACH 0.400 5bOO.O 11.079 1287.810 1.000 4.00 1.139 219.19 5.194 313.ll 0.00105 
TAXI-IDLE 0.060 840.0 26.479 908.HI 1.000 1.00 3.089 105.99 29.14b 98.00 0.01152 

TOTAL FOR CYCLE• 12.954 976.06 1331.00 
LBS POLL UT ANT I IK LB FUEL/CYCLE• 13.ZJZ 
LBS POLLUTANT/IK LB TH-HR/CYCLE 1 9.689 
LBS POLLUTANT/ I OOOK LB TH AT T.0.1 0.511 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I IH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TK-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 6.951 908.411 1.000 19.00 z. ZDI 287 .68 1.b'1 266.DD D.00821 
TAKEOFF 1.000 14000.0 1.88Z 8547.906 1.000 0.10 o.ozz 99.13 0.220 161.13 o. 00013 
CLIM80UI 0.850 11900.0 2.650 1185.119 1.000 z.zo 0.091 Zbl.48 0.3b9 Ob.ll 0.00022 
APPROACH 0.400 5600.0 3.421 3287. 870 1.000 4.00 o.zz9 219.19 1.041 313.ll 0.00061 
TAXI-IDLE 0.060 840.0 6.951 908.471 1.000 1.00 o. 811 105.99 7.b51 98.00 0.00521 

TOTAL FDR CYCLEI 3.359 91b.Ob 1))7.00 
LBS POLLUTANT /I K LB FUEL/CYCLE 1 l.oz 
LBS POLLUTANT/ IK LB TH-HR/CYCLE• z.512 
LBS POLLUTANT/IOOOK LB IH AT T.O.: 1.5b8 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TINE IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I IH RATE RATE WT FACIDR MODE MASS MASS IK LB FUEL I IH-HR I IH-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TAXI-IDLE O.ObO 840.0 l.Z60 90B.411 1.000 19.00 1. 032 28 7.b8 3.588 2b6.00 0.00188 
TAKEOFF 1.000 14000.0 178. 049 8547.906 1.000 0.10 2.011 99.13 Z0.830 161. ll o. 01272 
CLIMBOUT 0.850 11900.0 122.605 1185.119 1.000 2.20 4.496 263.48 11.062 436.)) 0.01010 
APPROACH 0.400 5600.0 12.012 1287.870 1.000 4.00 z. ll8 ZI 9. 19 9. 755 371. ll 0.00513 
TAX I-IDLE 0.060 840.0 1.2b0 908.471 1.000 1.00 0.180 105.99 l. 588 98.00 0.00188 

TDIAL FOR CYCLE: 10.121 976.06 1))7.00 
LBS POLLUTANT /IK LB FUEL/CYCLE• ID.HZ 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 7.512 
LBS POLLUTANT/ IOOOK LB TH AT T.0.1 148. 374 
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DAJE1 Bl 2111 

resr DRGANILAJIONI u.s. BURFAU OF MINES 

ENGINE SUPPLIER: AMERICAN AIRLINES 

E~GINF DATA •••••••••••••••••••••••••••••••••••••••••••••••************************************************************* 
CAL 10 NU•RFRI 348 F.NGIN~ TVPE ANO HODEL• J!B0-7 

RATF.0 THRUST I 

ENGINF TOTAL !IMF: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCF: 

NI COMPRESSOR OVERHAUL< 
N2 CO•POESSOR OVERHAUL: 
COHBUSTOR CAN REPLACEHFNI: 
FIRST STAGF. NOllLE GUIDE VANE OVERHAUL: 
NI TURBINE OVFAHAULI 
NZ TURBINE OVFAHAULI 

FUELi JET - A FUEL H/C RATIO: 

l•OOO. 

10486. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

1.no 

HRS 

HRS 

HRS 
HAS 
HRS 
HAS 
HAS 
HAS 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE. OF.GREES F: START 80.00 FINISH -0,00 

ATMOSPHERIC PRESSURFI START FINISH -0,00 

INLET AIR HUMIDITY, LBS H201LB AIR: 0.0120 

AElATIVF. HUHIDl!VI n.oo PFRCENT 

SER I Al NUMBER: 

SAMPLE LINE: TF.•PEAAIURE, OEGAFF.S C: 135.CC, FLOW AATF, LllERSIMINI 16.00 

SAMPLE Ll~F IUNSPORI flHF, SEC• o,qq 

NUMBER OF TESTS: 6 

COHHFNIS: 

H/C CAL FSllMAIF.O SA•PLF LINE fEMP, AVFRAGEO WITH Rf!ROFll 

CLOCK I ES r POWER ENG l~E •EA SURED GAS GFN CALC 
rt MF. •one JH~UST,LRS PEACE NI SPffO FUEL A IR FLOW FIA 

OR RA !ED RPM HOW L BIS EC 

654314 

COMPRESSOR ENGINE 
DI SC HAR GE PRES SURF 

TEMP RArtO 

TURBINE 
INLET 

TEMP 
SHP T .O. NI N2 l B/HA DFGRElS F FPR Q[GREES F 

IJ5.00 4/ n 990.00 , o.o 7730. 00 1065.00 -o.oo -0.000000 -o.oo 1.0• -o.oo 
150.00 51 4 %00.00 68 noo.oo 10830.00 5670.00 -o.oo -0.000000 -o.oo 1.6~ -o.oo 
155.00 41 5 q70,oo 6 2890.00 7115,00 1070.00 -o.oo -0.000000 -o.oo 1.0. -o.oo 
205.00 II 10•50,00 11 7560.00 11025,00 6460. 00 -o.oo -0.000000 -o.oo 1. 74 -o.oo 
215.00 21 11750.00 83 7800.00 11210.00 1090. on -o.oo -o.or.oooo -o.oo '.84 -o.oo 
vo.oo JI l."110.on Pb 7fU~n.oo 11275,00 n10.oo -o.oo -0.000000 -o.oo 1.87 -o.oo 

POWER EXHAUST F XHAUS I CfJ cu THC ~o N~ NO ALDEHVDES SMOKE PART ICULA!ES 
P EAC ENT GAS GAS I WFTI 2 I •EI I I WET I 2 x 

ROTED IE•P PRfSSURF PP'IV 1 •FI I PPMV PP•V loETI I •EI I 
T .O. ~EGREES F PSIA P[ ACF.NI v PP"'IV PPMV 

1 700. 00 14.'H iS.50 o. 77 36. 70 4.00 4. -;n s. c;o -n.on -a.no -o.nn 
bB 9q5. 00 23.44 19.50 2.n 2.00 64. I 0 15. 00 7q, 1 Q -o.oo -o.oo -o.oo 

6 695.00 14. q7 <l6.fl0 I). 73 41.50 4 .1 n 5,0Q 9.10 -o.oo -o.oo -o.oo 
11 945. 00 24,7q 19.50 2.52 5.40 ~6.40 le.no 104.ltO -n.oo -a.on -o.oo 
BJ 970. 00 7h, 16 1 q,oo 2. 77 2.20 103.qo 19.50 I ZJ,40 -o.oo -n.oo -o.oo 
8b q•o.oo 2h. '51 I Q.00 2.HO 1.10 10?.~r. I 9, 50 17q, 10 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS F.M I -.ss EM I "'1t1,SS F•I ~AS-; [Ml "''s F•I ~•SS EMI HASS E~I MAS') EMI MASS EHi ~ASS E~I •ASS EHi 
PERCFNT r.n ~c N112 CO? NO .. ,.,. co HC "02 cn2 NO NOX 

RA TEO l RI II( I B/ lK ll\/ltc; LR/I ti. l.R/I K. LP/I K LB/ ... R l P./HR l~/HR LB/HR LB/HR LA/t1R 
r.n. LR ~VEL L~ FUEL LR FUFL L ij FVf L LP FUt=-t l~ FUEL 

1 ll. 72 5.40 1,90 1105,1q I .bQ ),5R 24 • .., 5, 75 2.02 3307.7.4 1.80 3. 87 
68 1." 0.13 7.2) 3152.75 9,52 11. 74 Q.<)Q o. 76 IL.bl 17R7,,10 53.% 66.59 

6 ') 'i. q3 6. 47 7, 72 10q1. 54 I, Rl 4.04 } 7. 74 6.87 2. 37 3314.31 1,q5 4, 32 
11 I. 55 o. 25 2.15 1152.77 11.1n l :! • fo,I) 10.n3 1.i;q li.21 7.0166,ql n.oo 88.21 
83 1 •• ~ o.nq 2. 3, H 51,43 12. 5q l4.9b q, 94 o. bb • ,.16 22351.82 Rq,2R 1no.04 
R6 I. lh c.n1 '·Jn Jl>l,5b 11.qo 1s.2n q.Ql:o O. ~I lb. 78 23052. 50 94,)] 111.11 

POWER r.c CIJ IHC Nil NG NJJ 
•FRCFNT 2 2 x 

RAJ FD LB/IK.tl TH-HP LR./ lKiltJH-W~ L8/IK#Tt-4-H'l LB/ I KJH l•-HR LB/JKIWTH-Hk LR/1111.•TH-HR 
r.o. 

24 • '·3 7 3J40,051 S. R04 1. 814 l.Ot. I 3.A55 
bR 1.041 l A62. OQt. 0.01Q •.021 1. 315 fi.916 
6 ·10. 152 3602.•78 

1. ""'" 
1.11 5 1. 580 4.6Q) 

11 o,q74 1q11,135 o. l" 7 b,12R I. 402 B .130 
Rl n.~46 1Q02. 794 0.056 7,5q~ 1.426 q,024 
R6 O.tt?. I 1902.n21 0,042 7. 78' I. JB~ q, 168 
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CAL ID NUllBER: 34B ENGINE TYPE AND MODEL: JTBl>-7 SERIAL NUllBER: 650H 

TEST ORGANIZATIONI u.s. BUREAU OF Ill NES 

MODE FR AC Tl ONAL POWER ElllSSION FUEL USAGE TlllE IN CD FUEL LB CD I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR llODE llASS MASS IK LB FUEL I Tit-HR I Tt+-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAii-iDLE 0.060 B40.0 21. 121 966.152 I.ODO 19.00 7.5U 305.95 24.55B 266.00 O.D2B25 
TAKE OFF 1.000 uooo.o 8.04 B664.551 1.000 0.10 0.099 101.09 0.976 163.]] 0.00060 
CLIMBOUT 0.850 11900.0 8.558 7293.980 1.000 2.20 o. ]14 267.45 1.113 436.]] 0.00012 
APPROACH 0.400 5600.0 16.453 llOB.613 1.000 4.00 1.097 213.91 5.128 31l.H 0.00294 
TAXI-IDLE 0.060 840.0 23.127 966.152 I.ODO 1.00 2. 76B 112.12 24.558 9B.OO 0.02B25 

TOUL FOR CYCLEI 11. 791 1001.11 1331.00 
LBS POLLUTANT/ I K LB FUEL/CYCLE• 11.118 
LBS POLLUTANT/IK LB TH-HR/CYCLE• B.819 
LBS POLLUTANT /1 OOOK LB TH AT T.o •• 0.105 

MODE FRACTIONAL POWER ElllSSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 840.0 6.13B 966.152 1.000 19.00 1.944 305.95 6. 153 266.00 0.00131 
TAKEOFF 1.000 14000.0 o.o 8664.551 1.000 0.10 o.o 101.09 o.o 163.ll o.o 
CLIMBOUT o. B50 11900.0 0.181 7293.980 1.000 2.20 0.014 267.45 0.053 436.]] 0;00001 
APPROACH 0.400 5600.0 1. 911 320B.613 l.DOO 4.00 0.121 213.91 0.596 313.13 0.00034 
TAXI-IDLE 0.060 840.0 6.138 966.152 1.000 1.00 0.116 112.12 6.351 9B.OO 0.00131 

TOTAL FOR CYCLE• 2. BOI IODl.11 1331.00 
LBS POLLUTANT/IK LB FUEL/CYCLE• 2. 79B 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 2.095 
LBS POLLUTANT/IOOOK LB TH AT T.o.: o.o 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 840.0 3.590 966.152 l.OOD 19.00 1.131 305.95 3.716 266.00 0.00427 
TAKEOFF 1.000 14000.0 166.816 8664.551 1.000 0.10 1.946 101.09 19.253 10.33 0.01192 
Cl IMBOUT O.B50 11900.0 111.933 7293.980 1.000 2.20 4.104 267.45 u. 346 436.]] 0.00941 
APPROACH 0.400 5600.0 21. B79 3208.613 1.000 4.00 1. 859 213.91 8.689 ]13.]] 0.0049B 
TUI-IDLE 0.060 840.0 3.590 966.152 1.000 1.00 0.419 112.12 l.716 98.00 0.00427 

TOTAL FOR CYCLE: 9.465 1001.11 UH.00 
LBS POLLUTANT/IK LB FUEL /CYCLE: 9.454 
LBS POLLUTANT/ IK LB TH-HR/CYCLEi 7.079 
LBS POLLUTANT/ IOOOK LB TH AT T .o.: 139.013 
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DATf: 1123111 

TEST ORGANIZATION: UNI TED/EPA 

ENGINE SUPPLIER: UNITFO AIRLINES 

fNGlNE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••******************************************************** 
CAL 10 NUMBER: 40q ENf.INE TYPE ANO MOOEL: JT81l-7 

RATEO T~RUST: 

ENGINE TOTAL Tl•F: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
NZ CD•PRFSSOR OVERHAUL• 
COMBUSTOR CAN REPLACFMENT: 
FIRST SIAGF NOZZLE GUIOF VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURAINF DVERHAUL: 

FUEL: JET - A FUEL H/C P4Tlll: 

14000. 

15408. 

I 540A. 

lln1. 
1on1. 

o. 
o. 
o. 
o. 

1. qzo 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPFRATIONAL DATA ***************************************************** 

INLFT Al~ IFMPERATllRE, Of.GAFFS F: START bO.AO FINISH 58.ZR 

ATMOSPHFKIC PKESSURE: START J0.02 

INLET AIR HU•IOITY, LBS H201LB AIR: 0.0087 

RELATIVE liUMIOITY: 78.00 PEPCFNT 

SFRIAL NUMRER: 

SAMPLE LINE: H•PFRATlJRE, OEGRFFS C: lb0.00, FLOW RATE, LITFRS/MIN: ·>.OD 

NUMBFR OF TF.SJS: 

COMMENTS: 

EXHAUST GAS VRFS~URE IN INCHES HG. 
SMOKELESS RE•UILT FNGINE. 
EPA our OF LIMIT~ IHIGHI. 

CLOCK TFST PUWER 
II ME •unE fl!RUST,L~S PE:RlF"4T 

no ~l\TFO 

S~P r.n. 

1001.00 If a 10624.00 75 
IOOb.On u I 17004. CO RS 
I 010.00 lf 2 IJSB5.00 •7 
1100.00 '•I ) 1010.00 7 

POWER fXHAUSI EXHAUS I co 
PF RC ENT GAS GAS I WE Tl 

RATED HMP P~ESSURF. PPJrlllV 
T.n. OfGrt~~S F PSIA 

15 070. f'O 51.80 4i;.oo 
e; Ql4 .oo 5i;. 30 45.00 
q7 q"'q· 80 1\9. lO 4-;. on 

728. b0 31.70 l 4n. on 

fNGr.E ~EA SUR HJ GAS GFN CALC 
SVFEn FIJf l A IR FLOW f /A 

QPH FLOW LAfScC 
NI NZ LB/HP 

12<n.oo 1n1;·1.oo bl42.00 -o.oo -o.ooonoo 
7bC4 .oc 1nq80.oo bqqR.00 -n.oo -o.cooooo 
HR3.00 llZH.00 eoeq.oo -o.oo -0.000000 
2Q52.00 7143.00 1201. Oil -o.oo -0.000000 

cc THC ~o NO NO 
2 IWET l I l<F Tl l x 

i.E Tl PPMV PPMV I •ET l (WETI 
PrRCFNI v PPHV PP~V 

2 .. 30 I .20 74 .co -o. on H4.00 
2.50 O. H4 q5. no -o.oo 103 .oo 
.LHn o.~o 11 A .nn -o. on 12A.OO 
a. 1~ bq,. 50 1. bO -o.oo R.00 

6~8770 

CO•PRESSOR FNGINE IURBINF 
01 SCHARGE PRESSURE INLET 

TEMP RA Tl 0 TtMP 
DEGREES F EPA OFGREE~ 

-o.on 1. 7) -o.oo 
-o.oo I. 84 -o.oo 
-o.oo 1. qe -o.oo 
-o.oo -n.oo -o.oo 

Al O[HYOES S•OKE PAOT ICULATES 

-0.00 -o.oo -o.oo 
-o.oo -a.on -o.oo 
-a.on -n.oo -a.no 
-o.oo -0.00 -o.oo 

PQWF.R ••~s F..'11 '4.\SS F•I •ASS E~I •ASS E"I •ASS F•I "tASll\ rr.i J ."fl:iS ""I HASS FMI ••SS EM! MASS EMI •ASS E!i'J ••SS F" I 
Pf RC ENT en HC Nl2 C02 NO NIJX en HC N02 C'JZ ~o NOX 

RAT ED l R llK L ~II K L ~llK L fl/ I I< LO/ I K l P/ lK U'/t--F? LB/eP L q/HR LR /HK LJ\/HP LS/~Q 

r.o. L~ FUFL LR FurL LR i:uF L IR FUfl Le f.UE I. LR FllFL 

75 J. qz o. 06 -n. oo )14Q,;b 10.5~ l:?.O? ?4 .•)? 0. '\I -0.M 11144.bl b5.0h !).Rb 
85 3. bl 0.04 -~.o~ ll;0.11 12. 51 13,; I 75.l 5 0.2" -~.oo 22044. ·~ R7.57 q1,. 95 
Q7 J.22 o. 04 -().t)f) 31 '>"· 72 11.AR 15. Ob 2h. r,7 t). ]1) -a.no 7.-,491,.20 112. lB l 2 I. Afl 

7 lh.4H In. 22 -o. on 1070.53 ) • 75 1. 47. 41,.AI 12.lR -o.oo 3bR7.70 J.qf 4. 11 

POW FR en en TllC Jl.~0 NO Nil 
PEACE NI l 7 x 

MATEO LP/ IK~ TH-HP U~/IKlfTH-H~ LR/I KlfT~-H~ Lf1/JKHt-4-H~ lt-1/lKJllTH-t-IR LR/ l K 1111 TH-HR 
r.o. 

75 7. ?b 1 1J.IJ.t'}.t-i<il 0. Ol'> h. 174 -0.GOO ~.q5z 

R5 2. 10'• lHJh.io}H a.on 1. ;iiq~ -o.ooo 1.q 10 
q7 I. 919 187-.0~4 0.022 n.l,s -0. 000 ~.%b 

""- '11 36c; l. 1 '17 1 l .t 55 ).HMI -o.ono 4 .o 71 

F 
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CAL ID NUMBER: 409 ENGINE TYPE AND HDDEU JT8D-7 SERIAL NUMB EU 64B770 

TEST ORGANIZATION: UNI TEO/EPA 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR MOOE MASS HASS IK LB FUEL t Tt+-HR t Tt+-HR 

LB/HR LB/HR HIN. Les. LBS. 

TAii-iDLE 0.060 840.0 33.699 915.B13 1.000 19.00 10.671 290.03 36. 795 266.00 0.04012 
TAKEOFF 1.000 14000.0 23.861 8263.066 1.000 0.10 0.278 96.40 2.&BB 163. 33 o. 00170 
CLIHBOUT O.B50 11900.0 23.952 6997.B59 1.000 2.20 o. B7B 256. 59 3.423 06.33 0.00201 
APPROACH 0.400 5600.0 28.818 3331.709 1.000 4.00 1.921 222. 51 B.634 173.33 0.00515 
TAXI-IDLE 0.060 840.D 33. 699 915.813 1.000 1.00 3.932 106.85 36. 795 98.DD 0.04012 

TOTAL FOR CYCLE: 17.681 972.38 1337.00 
LBS POLLUTANT /IK LS FUEL/CYCLE: 18.183 
LBS POLLUTANT llK LB Tt+-HR/CYCLE: 13.224 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 1. 9BB 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB Ht I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL t Tt+-HR • JH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B40.0 ID.976 915.B13 1.000 19.0D 3.476 290.03 ll .9B4 266.00 D.01307 
TAKEOFF 1.000 14000.D o.o B263.066 1.000 o. 70 o.o 96.40 o.o 163.33 o. 0 
Cl IMBOUT o. B50 11900.0 0.122 6997 .B59 1.000 2.20 0.004 256. 59 o.OIB 06.33 0.00001 
APPROACH 0.400 5600.0 1. 750 3331.109 1.000 4.00 o. 111 222. 51 0.524 313.33 O.OOOll 
TAii-iDLE 0.060 B40.0 10.976 915.813 1.000 1.00 I. 280 106.85 11.9B4 9B.OO 0.01307 

TOTAL FOR CYCLE: 4.811 972.3B 1331.00 
LBS POLLUUNT/ IK LB FUEL/CYCLE: 5.016 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 3.648 
LBS POLLUTANT/IOOOK LB TH AT T.O.: o.o 

HOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL l8 NOX/ ENERGY LB NOX/ 
POWER t TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL • Jt+-HR I TH-HP: 

LB/HR LB/HR MIN. LBS. LBS. 

JAX I-IDLE 0.060 840. D 2.421 915.B13 1.000 19.00 0.767 290.03 2.60 266. 00 0.002BB 
TAKEOFF 1.000 14000.0 130.025 B263.066 1.000 0.10 1. 51 7 96.40 15.136 163. 33 0.00929 
CLIMBOUT o. B50 11900.D 94.019 6997.B59 1.000 2.20 3.447 256. 59 13.435 06.33 0.00790 
APPROACH 0.400 5600.0 26.164 3331. 109 1.000 4.00 t.744 222.51 T .839 313.33 0.00461 
TAXI-IDLE 0.060 B40.0 2.421 915. B73 1.000 1.00 o. 2B2 106. B5 2.60 9B.OO o.002Be 

TOTAL FOR CYCLE: 1.158 91Z.3B 1331.00 
LBS POLLUTANT II K LB FUEL/CYCLE: 1. 978 
LAS POLLUTANT/ IK LB Tt+-HR/CYCLE: 5.B02 
LBS POLLUTANT /1 DOOK LB TH AT T.Q.: IOB.354 
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DATE• 6/23171 

TESf ORGANIZATION: U.S. BUREAU OF "INES 

ENGINE SUPPLIER: AMERICAN AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••********************************************************************* 

CAL 10 NU"BER: B7 ENGINE TYPE ANO MOOEL: Jf-80-9S 

RAfEO THRUST: l•SOO. 

ENGINE TOTAL Tl~~: 5469. HRS 

flME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI C O•PRF SSOR OVERHAUL: o. HRS 
NZ CO~PRESSOR OVERHAUL: o. HRS 
COMBUSTOM CAN MEPLACEM[NT: o. HRS 
FIRST STAGE NOllLF GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE UVFRHAUL: o. HRS 

FUEL: JET - A FUEL Hit RATIO: 1.970 

OPERATIONAL DATA ••••••••********************************************* 

INLET AIR fEMPERATURf, 0[GRFES F: START 85.00 FINISH 86.00 

ATMOSPHERIC PRESSURE: START 14.35 FINISH 14.33 

INLFT AIR HUMIDITY, LBS H20/LB AIM: 0.0110 

RELATIVE HU"IOlfY: SZ.00 PFRCENT 

-0.00, FLOW RATF, LllERSIMIN: 16.00 

COMMENTS: 

Hit IS CAL-ESTl~ATFO 
SMOKELESS ENGINE 

CLOCK TfH 
Tl •F •UDE 

1135.00 II 0 
1150.00 ZI I 
121 s.oo 31 2 
IZZS.00 ., l 
1235.00 St 4 

POllER FXHAUST 
PERCENT GAS 

RATED !FHP 
T .O. PE CREES F 

' 7bS. no 
10 q5c. oo 
14 %5.00 
81 1000.00 
93 I 060. 00 

POW FR 
THRUS f, LBS 

OR 
SHP 

880.00 
10230.00 
IOA00.00 
11840.00 
11610.00 

[XllAUST 
C.A S 

PRFSSURf 
PS I A 

1~.JO 

l'• · 50 
24.70 
7~.qo 

ZR.JO 

-o.oo 

FNCINE MEASURFO GAS GfN CALC 
PE•CENT SPF ED FUEL A I• FLOll FIA 

RATED RPM FLOll LBISFC 
r.o. NI NZ LBIHP 

b 2110. no 1CbO.OO 1000.00 -o.oo -0.000000 
70 1360. 00 11040.00 5820. 00 -o.oo -0.000000 
74 74qo.oo 11160.00 6700.00 -o.oo -0.000000 
Al 1120.00 11110.00 6880.00 -o.oo -0.000000 
91 Hl80.00 llb20.00 01qo.oo -o.oo -0.000000 

co co THC NO NO NO 
1 llF I I 2 lllfll I •FI l 2 x 

PP,\llV I WE Tl PPhllV PP"4V C WE I I 1•£T) 
PF.ACF~! v PPf"IV PPJll\V 

1-. 7 .nn I. C? 108.00 J 7. 40 b.On 23.40 
-o.co -o.rn -•) .. 00 -o.oo -o. 00 -o.oo 

1 "· oo 2. 41 13.CO 91 .bO 6.00 I ~3 .60 
I 8 .·10 2.67 l'-. 70 121.00 8.00 1~q.oo 

I b.00 z .,Ql 11.10 110.00 12.00 1~2.00 

665397 

COMPRESSOR ENGINE IURBINF 
DI SC HAR GE PHSSURE INLET 

TF•P RATIO Tt:HP 
O[GRF.F:S F F:PR OECR EES 

-o.oo 1.oz -o.oo 
-o.oo 2.oq -o.oo 
-o.oo z.14 -o.oo 
-o.oo 2.2e -o.oo 
-o.oo 2.55 -o.oo 

AL OE HY OE S SMOKE PARTICULATES 

4. lq -o.oo -n.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o. 00 
-o.oo -o.oo -a.no 
-o.oo -o.oo -o.oo 

POWER •ASS EMI "'!ASS EHi ""ASS fMl MASS FMI MASS E•I MASS E•l ~ASS Ft41 ~-41\SS EM I •ASS FM l "IASS EMI •ASS EHi •ASS F •I 
PERCENT co Ht N.12 cm ~(J o.,inx co Ht NOZ cn2 ND NOX 

A A. TEO LB/lk l A/ l K LJ/l k LB/I K LBllK LI•/ I K LO/HR L61HR L0/HP LBIHR L6IHR LRIHR 
r.u. LB FUF.L LP FUFL LO FUEL LR FUfL L• FUf. L LB FL!F L 

b lb.Jlt 11 .. r:Jq l .qi] l081.R7 5.i;n 1. 3q lb.Vi 11. ~q l • oo 30Rl.87 5.50 7. )Q 

10 0.20 0.12 o. n ll55.7b o.33 0.,bh 1.11 0.67 t .Q.7 18l6J.61 1. qz ).84 
14 1.,0 0.112 1.R? ll 51. ~4 13. '\4 l<.16 q.,zq l. 84 5.0Q lq541.38 s2. n 87.82 
RI I. 15 o. 63 o.oq 'i152.0l 14 .•3 15 .oz q., '\O 4.15 h. 7q ll6~5.q5 I 02. 14 109.51 
qi 1.10 o.~s I. 15 1152.31 1•.12 Z0.47 q.1n 5.56 11.0~ 75811.18 156.59 lbl.65 

MWEP (Cl co THC ~u NO N,l 
PERCENT 2 2 x 

RATEP LFl/IKdlt<'-HP Ll~/11(.'TH-"N lH/lK#TH-H~ lR/lKITl-i-11~ LRllKHH-HR LBllKHH-HR 
r.o. 

6 n. •11 l'nl.121 13. 516 h.Z4'i z. 154 e.3qq 
10 0.114 179i;.Q74 O.Ob5 O.IA.S O.IRP 0. ]15 
74 O. RbO 19oq.397 0.156 7 .660 o. 4 7l R.131 
81 o. 1gb lR31.5B4 O. 36H R .ti 77 0.574 q.251 
93 0 .'15~ l8Qb.q42 0.4f)K 11. 50b o. 812 12.HR 

F 
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CAL ID NUMBER: 87 ENGINE TYPE AND HODEL: JT-80-9S SERIAL NUMBER• 665397 

TEST ORGANIZATION: u.s. BUREAU OF HINES 

MOOE FRACTIONAL POWER EHISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR HOOE HASS HASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR HIN. Les. LBS. 

TAXI-IDLE 0.060 870.0 H.495 975.771 1.000 19.00 7. 751 108.99 25.103 275.50 0.02815 
TAKEOFF 1.000 14500.0 6.635 8812.812 1.000 0.10 0.011 102.82 o. 75] 169.17 0.00046 
CL l>IBOUT 0.850 12125.0 e. 188 nos.ass 1.000 2.20 0.308 267.88 1.148 •51.92 0.00068 
APPROACH O.•OO 5800.0 18.596 3429.552 1.000 4.00 I.HO 228.64 5.422 ]86.67 0.00121 
TAX 1- IOLE 0.060 870.0 24 •• 95 975. 771 1.000 1.00 2.858 Ill. 84 25.101 I 01. 50 0.02815 

fOTAL FOR CYCLE: 12.239 1022.17 138•. 75 
LBS POLLUTANTllK LB FUEL/CYCLE: 11.97. 
LBS POLLUIANlllK LB IH-HRICYCLE: B.838 
LBS POLLUTANT llOOOK LB TH AT T.o.: 0.534 

HOOE FAAC Tl ONAL POWER EHISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR HOOE HASS HASS IK LB FUEL t TH-HR I TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 9. 88] 915.771 1.000 19.00 1.130 308.99 10.129 275. 50 0.01 IJ6 
TAKEOFF 1.000 14500.0 4. 717 8812.832 1.000 0.10 o. 055 102. 82 o.535 169.11 o.ooon 
CLIHBOUI 0.850 12125.0 4. 51] 1)05.855 1.000 2.20 0.165 261. ea 0.618 451.92 0.00037 
APPROACH 0.400 5800.0 ]. 514 3429.552 1.000 4.00 0.234 228.64 1.025 386. 67 0.00061 
TUI-IDLE 0.060 870.0 9.88l 975. 771 1.000 1.00 1.153 11l.84 10.129 101.50 O.Ol ll6 

TOTAL FOR CYCLE: •• 738 1022.11 1384.15 
LBS POLLUTANT 11 K LB FUEL/CYCLE: 4.63' 
LBS POLLUTANTllK LB TH-HR/CYCLE: 3.421 
LBS POLLUTANTllOOOK LB TH AT T .O.: 3.195 

>IOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOXI ENERGY LB NOXI 
POWER • TH RAH RATE WT FACTOR HOOE HASS HASS IK LB FUEL • TH-HR I IH-HR 

LB/HR LB/HA HIN. LBS. LBS. 

JUI-IDLE 0.060 870.0 6.869 915.111 1.000 19.00 2.115 308.99 7.0]9 215. 50 0.00190 
TAKEnFF 1.000 14500.0 201 •• 54 8812.812 1.000 o. 10 2.420 102.82 23.540 169. 11 0.01411 
CLIMBOUT 0.850 12325.0 125.870 1305.855 1.000 2. 20 4. 615 261. 88 17.229 451.92 0.01021 
APPROACH 0.400 5800.0 34.104 1429.552 1.000 4.00 2. 114 228.64 10.119 186. 6 7 0.00598 
TAX I-IDLE 0.060 870.0 6.869 915.111 1.000 1.00 0.801 113.84 1.0]9 101.50 0.00190 

TOTAL FOR CYCLE: 12.326 1022.11 1384.75 
LBS POLL UUNT II K LB FUELIC•CLE: 12.ose 
LBS POLLUTANTllK LB TH-HR/CYCLE: 8.901 
LBS POLLUIANTllOOOK LB TH AT T.o.: 166.917 
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DATE• 1/ZZ/71 

fESf ORGANILAflQN: u.s. BUREAU OF "'NES 

ENGINE SUPPLIER: AMERICAN AIRLINES 

ENGINf DATA •••••••••••••••••••••••••••••••••••••t•t•tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt* 

CAL ID NUMAER: 294 ENGINE TYPF AND MDOEll Jf-8()-9 

RArFO THRUSf: 

ENGINE TOTAL Tl•E: 

TIME SINCE HOT SECTION OVERHAUL: 

TIMF SINCF.: 

NI CO•PRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
CO•BUSTOK CAN REPLACEMENT: 
FIRSf STAGF. NOZZLE GUIDE VANE OVERHAUL• 
NI TURAINE OVERHAUL: 
NZ TURBINF. OVERHAUL: 

FUEL: JET - A FUEL H/C RAT I 0: 

14500. 

HB5. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

1.920 

OPERATIONAL DATA tttttttttttttttttttttttttttttt•tttttttttttttttttttttt 

INLET AIR TEMPERATURE, OFGREES F: START 83.00 FINISH 82 .oo 

ATMOSPHERIC PRESSURf: START Z9,ZO FINISH H.zo 

INLET AIR HUMIDITY, LAS H?.0/LB AIR: 0.0168 

PHATIVE HUMllllTY: 6~.oo PERCENT 

SER !Al NUMAER: 

SAMPLE LINE: IE•PERAIURF., DEGREES C: 130,00, FLOW AATF, LITERS/MIN: 16.00 

SA•PLE LINE IUNSPORT TIME, SfC: 0.99 

NUMBER OF TESTS: 

COMMF.NI S: 

H/C IS-CAL ESTIMATEO 
ENGINE RFTURNF.0 TO IF.ST AFTER REPAIR 
SA•PLE LINE TE•P. AVERAGED 

WIT~ RETROFIT 

CLOCK TF. s r POWER 
Tl•F MOOE THRUST ,LAS PERCENT 

OR ~ATEO 
SHP T ,I). 

220.00 ., 0 950.00 6 
Z40.00 5/ • 10550.00 72 
150.00 ., 5 1010.00 1 
Z55.00 II IOR70.00 74 
300.00 11 11890.00 RI 
305.00 l/ I 1440.00 •2 

POW FR EJHAUST f. XliAUS T r.q 
PF.RC ENT r.AS r.•s I WET I 

PA re:n ff MP PAFSSURE PP:'4V 
T.O. OEGACES r PSIA 

b 1'5.00 14. 88 111 .no 
12 935. 00 7.4. 40 I R.OO 

1 71•.00 14. RK 110.00 
74 o5n. no 24.8n 11.00 
81 en~. 110 2h. 70 I I). 5'1 
•z 1030.00 2R.50 16,00 

FNGINf MEASllKfD 
SPEFD FUEL 

RPM FLOW 
NI NZ LB/HR 

2000.no 7180.00 1147.00 
7'10.00 11010.00 6220.00 
2q90.oo 1350.00 1n90.oo 
7500.00 11050.00 6440.00 
7748.0C 11255.00 1110.00 
Rl~0.00 11520. •10 ~290. 00 

co THC NO 
?. ll•F.TI I WETI 

f 'I'll: TI PPfllV PPMV 
PERCFNT v 

o. 1fl 5h.10 2.00 
2. )6 1.20 Aq.10 
O.RO 5R, )0 l.40 
7.H 1.1c 106.00 
2.46 1.10 111.20 
2. 72 1.10 157 .?0 

GAS GEN CALC 
AIR FLOW r/A 

LA/HC 

-o.oo -0.000000 
-o.oo -0.000000 
-c.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -o.ocoooo 

NO NO 
1 x 

(WE f J f Wf TI 
PPMV PPMV 

•• no 6.90 
12.50 1n2.20 
5.00 8.40 

••• 00 120.00 
14.00 I 31.20 
lb. on 1 n .20 

665114 

COHPKFSSOR ENGINE TURRI NE 
01 SCHARGE PAF.SSUKE INLH 

TEMP PATIO Tf•P 
OFGREES F EPA OEt.RffS F 

-o.oo ( .04 -o.oo 
-o.oo 1.13 -o.oo 
-o.oo 1.04 -o.oo 
-o.oo 1.15 -o.oo 
-o.oo 1.86 -o.oo 
-o.oo 2.02 -a.on 

ALOEHYOES SMOKF PHI ICULAlfS 

-a.on -o.oo -o.no 
0.21 -o.oo -n.oo 
".qe -o.oo -n.oo 
0.21 -o.oo -a.no 
0.24 -o.oo -o.oo 
0. )9 -o.oo -o.oo 

POWER M~SS J:'.~I •ASS EMI MASS E• I MASS f;~ I MASS (Ml MASS FMI MASS ~-I •ASS fH I MASS EM I "ASS F.MI lllllASS F.~I MA~S EHi 
PERCENT r.n HC •02 COl NO NOX co HC N02 CU1 NO N11X 

RAT F.O LR/ IK L Rll• LU/IK LR/ l k L R/IK LA/IK LP/11~ L 8/"R L 6/HP LR/HR LO/HR l R/~P 
r .n. LB FIJFL L• FUF.L L~ FUFL LR FUEL Lfl fUFL L 8 FU[ L 

6 l?. q4 8,09 l.b5 )~81.•2 1. 2~ 1. 85 ] 7 .1q 9. 2R 1.90 3534.?6 1. )1 3. ,1 
72 I. 5~ n.11 I. 75 3153.1• 12.53 14.17 o. 52 o. b1 10. e• 196P.85 11.03 9R.7'1 

l 79.47 H. 20 2. Ol l 081. 09 1. JI l.Jo 32 .12 8. 94 2.20 HM. 92 1. sn J. b? ,. I. 4R Q. OR 2.00 315'J.)4 15. I l 17. 12 9. 51 0.54 12.~1 20307.'18 91.42 110. 2• 
81 I, 35 o.nA I .A~ 3153.>b 15, 11 11. ~8 q,hO o. 57 I J. JR Z.?484.84 111.99 125. )h 
91 1.18 o. 05 1.cu, 3153.88 I 9.06 20. 04 q. 7q 0.4b Jh,nA lbl45.70 157.07 114.04 

POWEP co co THC NC: NO NO 
PERCENT 2 7 x 
•A TED LR/ll<.•IH-HR tRfl!'(.MfH-li!l LR/ll(fllf,_.-HQ Lfl/ lKllllTH-HH. LO/lKIT.-i-HR LR/IKHH-HR 
T.O. 

6 }9. 11' 3121.014 9,77] l .44(1 1.905 3.441 
72 0 ,ooz 1850.018 O. Obl 1. 381 I. 02• 0.•1• 

1 1n.022 H44. 78b R. )'i4 1.397 2. 055 l.452 
H O. B 75 IRbS.Zl4 o.o~o 8.9•2 I. 18• 10.1•• 
RI O.A07 IAq(,072 0.048 9.410 1. 125 10.54' 
qz o. 728 lQ45. lh4 0.014 11. 751 I. (q. IZ. •so 
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CAL ID NUMBER! 294 ENGINE TYPE lND MODEL• JT-BD-9 SERIAL NUMBER: 665114 

TEST DRGANIZATIDIH u. s. BUREAU OF MINES 

MODE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POllER I TH RATE RlTE Ill FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 BlO.o ll .159 971.119 1.000 19.00 9.867 309.61 3l .B69 275.50 0.03581 
TAKEOFF 1.000 14500.0 9.124 9143.721 1.000 0.10 0.106 106.6B 0.998 169.11 0.00063 
CllMBOUT 0.850 12325.0 9.B03 T5'15.3B3 1.000 z.zo o. 35'1 218.50 1.Z'll 451.'IZ 0.00080 
APPROACH 0.400 5aoo.o Zl.6H 3624.235 1.000 4.0o 1.445 241.62 5.980 3B6.67 0.00114 
TAXI-IDLE 0.060 B7o.o 31.159 '111.11'1 1.000 1.00 3.635 114.07 31.B69 101.50 O.OJSBI 

TOTAL FOR CYCLE: 15. 4 ll 1050.47 13B4.75 
LBS POLLUTANT/IK LB FUEL/CYCLE: 14.613 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 11.Ul 
LBS POLLUTANT /IOOOK L8 TH AT T.o.: o.n .. 

MODE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB "C I 
POWER • TH RUE RATE llT FACTOR MOOE Ml SS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 B70. 0 8. 3B4 917.11'1 1.000 19.00 2.6'5 309.61 B.575 275. 50 0.00964 
TAK EOFF 1.000 14500.0 o.o 910. 723 1.000 0.10 o.o I06.6B o.o 169.17 o.o 
CLIM BOUT o.B50 12325.0 0.456 7595.3B3 1.000 2.20 0.011 278.50 0.060 451 .'12 0.00004 
APPROACH 0.400 5800.0 2.690 3624. 235 1.000 4.00 0.179 241.62 0.742 386.67 0.00046 
TAXI-I OLE 0.060 BlO.O 8.384 '111.1U 1.000 1.00 o. 978 114.07 8.575 101.50 0.00964 

TOTAL FOR CYCLE I 3. 82'1 1050.41 1384.75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 3. 645 
LBS POLLUTANT/ U LB TH-HR/CYCLE: 2.765 
LBS POLLUTANT/ IOOOK LB TH AT T.o.: o.o 

HOOE FAACT IONAL POWER EH I SS ION FUEL USAGE TIME IN NOX FUEL LB NOi/ ENERGY L 8 NOX/ 
POllER I TH RATE RATE WT FACTOR MOOE HASS HASS IK LB FUEL I TH-HR • TH-HA 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE 0.060 B70.0 2.888 977.119 1.000 19.00 0.914 309.61 2.953 275. 50 0.00332 
TAKEOFF 1.000 14500.0 222.620 9143. 723 1.000 0.10 2.597 106.68 24.147 16'1.11 0.01535 
CLIM BOUT o.B50 12325.0 140.248 7595. 383 1.000 2.20 5.142 278.50 18 .. 65 451.92 0.01138 
APPROACH 0.400 5800.0 34.118 3624.235 1.000 4.00 2.275 241.62 9 .. 14 386.67 0.00588 
TAXI-IDLE 0.060 810.0 2.888 977.119 1.000 1.00 0.331 114.07 2.953 101.50 0.00332 

TOTAL FOR CYCLE: 11.265 1050.41 1384. 75 
LBS POllUU.NTI IK lB FUEL IC YCLE: 10.124 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 8.135 
LBS POLLUTANT/IOOOK LB TH AT T .a.: 179.119 

I 

I 
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DATE! 1121111 

TEST DRGANIZAllDN: U.S. BUREAU OF MINES 

ENGINE SUPPLIER: AMFRICAN AIRLINES . 
ENGINE DATA ************************************************************************************************************ 

CAL 10 NUM~ER: 149 ENGINE IYPF ANn MODEL• JT-BD-9 

RATED !"RUST: 

ENGINE TOTAL Tl•E: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCf: 

NI CO•PRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COMBUSIOR CAN REPLACE•ENT: 
FIRST SIAGf NOZZLE GUIDE VANE OVERHAULl 
NI !URSINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JET - A FUEL HIC RATIO: 

l450C. 

55DO. HP S 

o. HRS 

o. HRS 
o. HRS 

-D. HRS 
o. HRS 

6681. HRS 
7641. HRS 

l.920 

OPERATIONAL DATA ***************************************************** 

INLET AIR TEMPERATURE, DEGREES fl START 79,DO FINISH 81.0D 

ATMOSPHERIC PRESSURE: START z9, 10 FINISH Z9.~0 

INLET AIR HUMIDITY, LBS HZOILB AIR: 0.0153 

RELATIVE HU~lOllY: 67.00 PERCENT 

SERIAL NUMBER: 

SAMPLE LINE: IE•PERAIURE, nEGRfES C: 115,CC, FLOW RATE, LITERS/MIN: I 6.DO 

SAMPLE LINE r~••SPORT TIME, SEC• 0.99 

NUMRER OF TFSTS: 

CO•MENTS: 

H/C CAL E5Tl•ATED SAMPLE LINE TEMP AVFRAGED •ITH RETROFIT 

CLOCK HH POWER ENC. I NE MEASuREU GAS GEN CALC 
11 ME .MOOE THRUST, LBS PERCENT SPEEO FUEL ... FLOW FIA 

OR UTED RPM FLOW l ttlSFC 

665401 

COMPRESSOR ENGINE 
DISCHARGE PRFSSURE 

TE•P RAT IO 

TURBINE 
INLET 

lfMP 
SHP r.o. NI N2 LB/HR DEGREES F EPR Dff;REES F 

lZOD.00 51 1 0900, no 75 7440.00 11145.00 6710.00 -o.oo -0.000000 -o.ao I. 75 -o.oo 
1z10.oo 41 9qo.oo 6 28QO.OO 7180.00 q10.oo -o.oo -0.000MO -o.oo l .05 -o.oo 
lZZD.00 II IOQ00.00 75 H00.00 11160,00 62?0.00 -o.oo -0.000000 -o.oo I. 76 -o.oo 
1210.00 21 1zooo.oo 87 7130.00 llJ50.00 6880,00 -o.oo -0.000000 -o.no I. 85 -o.oo 
1235.00 ll 11120.00 q4 8150.00 I l67a.oo 8110.00 -o.oo -0.000000 -o.oo z.02 -o.oo 

PO~FP. EXHAllST FXP~UST co co THC NO NO NO ALO[HYDES SMOKE -A•T ICULATE5 
PERCENT GAS LAS I W~TI 2 IWEI I I WEii z • RATED Tf~P PRESSURE PPMV I •Ell PP~V PP~V IWFTI IWETI 

T .o. OFGq~f5 F PS I A PERCFNT v PPMV PPl'tV 

75 q10. 00 24.7q l q, 20 z.n l.50 AJ,00 17,00 100,DO 0.1 q -o.oo -o.oo 
6 bqo. oo 15 .02 107 .00 o. 11 'jl. RO I .QI"! b.00 7.QO 4. 34 -a.DO -o.oo 

75 ens.no 2lt.q4 l q. 60 z. 39 2.t.O H5.ht) 18. 00 103.60 0.17 -o.oo -o.oo 
82 cno.oo 76. l 1 JQ.40 Z.57 2. 20 103.40 zo.oo 123.40 O.l 9 -0.DO -o.oo 
94 1035.DO 28. 53 19.20 2.88 z.10 149,]0 21.M l7D,l0 D.27 -o.oo -D.00 

POWER ••SS F• I "SS EMI MASS EMI "ASS EMI MASS F•I •ASS FM I MA>S E•I •ASS EMI •ASS EM I MASS E•I MASS E•I •ASS E•I 
PERCENT en HC Nn2 C!'2 NO N.))( en HC NOZ C02 NO NOX 

RATEO LB/ lK LA/ l K LR/ I K LAii K L q/ lK LAii K l 8/H~ LA/HR LUHR LB/HR le/HR l Bl"" 
T ,n, lq FUEL LR fUFL L q FUEL LB FUFL LP FUEL LA FUEL 

75 l .65 0.01 l.40 115],DQ l l. 74 l 4. 15 l~.27 o. 46 14.q) IQ500.67 12,9z 87. B'J 
h U.35 7,5B 2. 57 3092.12 o.BO 1.12 l6.5J 7.3~ ~.44 zq9q.35 D. 77 3.Zl 

15 l.f>lj 0.1] 2 • .C.R 3152.% ll, Al l•.7Q 10.24 o. 78 l ~- 44 l9bll,4l 73.•l 88.81 
R2 I. 51 11.10 2.51 Jl53.24 13.26 15.83 IC.42 0.68 17, 65 216Q4,28 9 l. 25 108.90 
94 I. 14 C.OQ 2. 4D 3153,55 17.09 IQ.4q 10 .8~ 0.11 l "· 50 25575.l5 118. 60 158, 10 

POWER cu co THC NO NO NO 
PERCENT l 2 • 

RATFO LB/li<•T11-111.t LP./ 11<.MTH-HK l B/ lKHH-HR LB/ lK#H+-HA. LB/ ll<.MTH-HA. L~/lKtTH-HR 

r.n. 

75 n. q47 l 7Qb. VJZ 0.042 b.t:QO 1.370 a.06D 
6 76,795 lOZ9.651 1. 429 0.782 2,46A l.249 

75 0.1.JJQ 1799. 212 0.011 b.131 l.417 8. l 51 
RZ 0. RbQ 1801,851 0.05h 7 .604 l.471 9, 075 
q4 0.7Ql 1Ab4.CR5 o. 052 I 0. I 02 1. 421 ll.521 
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CAL 10 NUMBER& ]49 ENGINE TYPE ANO MOOEll JT-BD-9 SERIAL NUMBER 1 665401 

rEsr ORGAN I lA Tl ON I u.s. BUREAU OF MINES 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TI ME IN co FUEL LB CO I ENERGY LB CO I 
POWER • TH RATE RATE WT FACTOR MODE MASS llASS Ill LB FUEL t TH-HR I T~HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE D.060 870.0 25.624 926.992 1.000 1'1.00 B.114 293.55 27.642 215.50 O.D2'145 
TAKEOFF 1.000 14500.0 9.533 BT04. I IT I.ODO o. 10 0.111 101.'5 1.09, 16'1.17 0.00066 
CLIMBDUT O.B5D 12325.0 9.460 l]]D.152 1.000 2.20 o.347 268.11 1.291 451.92 0.00011 
APPROACH 0.4DO 5BOO.O u. 590 320B. 25B 1.000 4.00 0.'106 213.BB 4.236 3B6.67 0.00234 
TAXI-IDLE O.D60 B70.0 25.624 926.9'12 1.000 1.00 2.9B9 IOB.15 27.642 101.50 0.02945 

TOTAL FDR CYCLE• 12.46B 9B5.9D 13B4.15 
LBS POLLUTANT/ 1 K LB FUEL/CYCLE: 1Z. 646 
LBS POLLUTANT/Ill LB TH-HR/CYCLE: 9.004 
LBS POLLUTANT/ I OOOll LB TH AT T.O.: 0.161 

11onE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR MOOE llASS MASS Ill LB FUEL t TH-HR • fl+-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 810.D 1.310 '126.9'12 1.000 19.00 2. 315 293.55 1. BB6 215.50 O.OOB40 
TAllEOFf 1.000 14500.0 0.339 8104.117 1.000 0.10 O.OD4 101.55 0.039 169.11 0.00002 
CLIMBDUT O.B50 12325.0 0.459 7330.152 1.000 2.20 0.011 26B. 71 0.063 451.92 0.00004 
APPROACH 0.400 5BOO.O 2.109 320B. 25B 1.000 4.00 0.141 213. BB 0.657 3B6.67 0.00036 
TAXI-IDLE 0.060 810.0 1.310 '126.992 1.000 1.00 o. 853 108.15 7.886 101.50 0.00840 

TOTAL FOR CYCLE• 3.329 9B5.90 I 384. 75 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 3.311 
LBS POLLUTANT/ Ill LB TH-HR/CYCLE: 2.404 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: o.2n 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
PnWER I TH RATE RATE WT FACTOR MOOE MASS MASS Ill LB FUEL t TH-HA t TH-HR 

LB/HR LB/HA MIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 2. TB6 '126. 9'12 1.000 19.00 o. BB2 2'13. 55 3.006 215.50 0.00120 
TAKEOFF 1.000 14500.0 183.927 8104.117 1.000 0.10 2.146 101.55 21.131 169.11 O.Ol26B 
CL IMBOUT o.B50 12325.0 122.037 7330.152 1.000 2.2D 4.475 26B. 71 16.649 451.'12 0.00'190 
APPROACH 0.400 5BOO.O 31.081 320B.25B 1.000 4.0D 2.012 213. 8B 'l.68B 3B6.67 0.00536 
TAXI-IDLE 0.060 B70.0 2. 7B6 '126.'192 1.000 1.00 o.325 IOB.15 3.006 101.50 0.00120 

TOTAL FOR CYCLE I 9.900 985.90 1384. 75 
LBS POLLUTANT/IK LB FUEL/CYCLEI 10.042 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 7.149 
LBS POLLUTANT/IOOOK LB TH AT T .o.: 147.987 
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DATE• 7/26/H 

TEST ORGANIZATION: u.S. BUREAU OF MINES 

ENGINE SUPPllER: ~MF.RICAN AIRLINES 

ENGINE OATA •••••••••••••••••••••••••ttttttt•••••••••••••ttttttttttttttttttttttt•ttttttttttttttttttttttttttttttttttttttt 

CAL ID NU•~FR: 150 ENGINE TYPE AND MCDEL: JT-BO-Q SERIAL NUMB FR: 

RHEO THRUST: 

FNCINE TOTAL TIMF: 

TIME SINCE HOT SECTION OVE~HAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL• 
CO•AUSTOR CAN REPLACF•ENT: 
FIRST ST,GE NOZZLE GUIDE VANE OVERHAUL' 
NI TURBINE OVERHAUL: 
NZ TURBINF OVERHAUL: 

FUFl• JET - A FUEL ~/C RU to: 

14~00. 

7lbl. HRS 

l9Ab. HRS 

2853. HRS 
3RQ4. HPS 
IQ86. HRS 
1986. HRS 
5001. HRS 
5312. HRS 

1.920 

nPERATIONAL OATA ttttttotttttttttttttttttttttttttttttttttttttttttttttt 

12.00 FINISH n.oo 

AT•OSPHFRIC PRFSSURt: START 2Q. l0 FINISH Z9.30 

INLET AIR HU•IOITY, LBS H70/LB AIR: o. 01 'o 

RELATIVE HU•IOIT•: 76.00 PERCFNT 

SAMPLE LINE: TE•PFKATURE, CEGREFS C: 139.00, FLOW RATE, LITERS/MIN• 16.00 

NUMBER OF TESTS: 

H/C CAL ESTIMATED SAMPLF. LIN!= TE,"4P. AVERACiEO WITH RETROFIT FIRST IOLf MOl")F 
UNTRIMMFD 

CLOf.K TFS! POWER ENGINE MFASUHO GAS Gflll 
TI MF 1.1noe THRUST ,Lqs Pf.q,(f'.NT SPf.FO FUFI. ... FLOW 

OR RAT FD RP• FLOW LR/SEC 
SHP T.O. NI NZ I B/HR 

!H.00 4/ o 900. 00 b 2~60.00 6950.00 1110.00 -o.oo 
115.00 5/ 10400.00 71 7360. 00 11000.00 6100.00 -o.oo 
140.00 4/ 1020.00 1 Z900.00 70,0 .oo 1040.00 -o.oo 
150.00 l / !0900.00 1~ 7430. oc 1oqoo.oo 6330.00 288.00 
155.00 71 IZ000.00 HZ 1b10.0C 11110.00 696C. 00 300.00 
zoo.oo l/ !HOO.CO Q4 Bttn.oo 11410.00 RZ!0.00 314 .oo 

POWER EXHAUST (XHAUST en co TttC NO NO 
PERCE~r GAS GAS I WF. f 1 z loETI I WF TI 7 

P ATEO TF.~P PRESSURE PPl""V I WET I PP,.V PPM\I l we r 1 
r.n. OEGOFES F PSI• PEPCE'7 v PPl'IV 

• 725.00 14.qq 151.00 0.77 qi; .oo 3 .10 4.Cn 
7l q]5. 00 ?4. 40 21.00 2.4Z 3.90 RZ. I 0 16.00 

1 7?5. 00 14.99 158.00 a.al qQ.70 1. 30 1. 50 
75 ens.on 2'i. 04 2l.50 2 .44 Z.40 4l.Jr 1•.00 
H2 q6Q,. II(\ 2'· • 15 ?O.'iO l. 62 2.20 ,.,~.JO (9. 00 
q4 I 020. 00 z;;. 10 1•.50 2.Q) ? • zr. 10,.l"P. 21.00 

(ALC 
F/A 

-o.oo~ooo 

-0.000000 
-0.000000 
-0.000000 
-o. 000000 
-0.000000 

NO 
x 

I oFT I 
PPMV 

1. 10 
QR. !O 
14.80 
bl. 30 
88.10 
•1.00 

bb5 l66 

COllPHSSOR ENGINE TURSINE 
OISCHARGE PRESSURF INLET 

ff.MP RATIC TEMP 
DEGRHS F f;PR DEGREES F 

-o.oo 1.04 -o.oo 
-o.oo I. 7Z -o.oo 
-o.oo 1.04 -o.oo 
-o.oo 1. 16 -o.oo 
-o.oo t.85 -o.oo 
-o.oo Z.03 -o.oo 

ALDEHYOES SMOKE PAqT ICULA TES 

-o.oo -o.oo -o.oo 
O.Z5 -o.oo -o.oo 
7.14 -o.oo -o.oo 
o.23 -o.oo -c. co 
a .z• -o.oo -o.oo 
o. 36 -o.oo -o.oo 

POWER "llASS EMI •USS EMI '4ASS F •I MASS E•I MASS r• I ~ASS EM! M~S) [• l ~ ... ss f MI M•SS FMI MASS EMI •ASS E•I MASS f •• 
PERCENT en HC ~:lZ CO? NO NOX en HC NO? CO? NO NUX 

UTED LR/I K L q11< L q/ l< LB/IK l R/IK LA/I K l~fl-HI, l 1!/HIJ L 8/t--R LB/HR LR/ ... M LR/HR 
r.o. LR FllF L LA FUFL LB FUEL Lq ruFL LR FUFL L~ FUFL 

6 )Fl .17 13.75 1.6~ 1058.18 1.29 z. q5 4Z.J7 15. Z1 1.84 3194. 5A l.43 1.21 
7l I .QI c.1• l. 18 315z.3q 11. l" 13. 36 11. hJ l. 13 1 3. zq !92Z9.55 6A.ZO R 1. 4q 

1 3 7. ';6 12. ~5 7.cn 3067.99 Z.85 5. 7A 39.06 12. R4 J.05 3185.51 7.qb •.or 
75 I. Ri; 0 .t I 2. 57 3152.67 5. 8~ e. 4l 11. 71 O. 1Z lb.25 1•q56.41 31.0Z 53. Z 1 
az 1. 57 o. in 2. 3q Jl53.16 H.1 l 11.11 10.0J 0.67 16.64 719'5.~7 bO. 68 11. 32 
q4 

1. "' 
0.09 2.3• ll 51.55 1. RR 10.?4 Io. q7 o. 71 lQ.40 25890.67 b4.66 84.0b 

PnWFR. en r.n fHC NO Nil NQ 

PERCENT z 2 x 
RATEO LPi/lK•HH-HFI l R/ I W.111 TH-Hq l ~/ 1 K# TH-HI-! l.i:\/IK#TH-"ii:l L "!JI lrUll 1 ~-HR L Bil KO Tt<-HR 
r.o. 

~ 44. \ 33 jS'\b.OlS l~.or,2 l .4138 \ .. (no 3.409 
71 l. 11" l84A,.q96 o. 10q b .~5~ I. 278 7 .816 

1 Je. zqq ll23 .. Q4q 12.5•? z.qr6 2 .. Q8b 5.R9l 
1~ I. 1'175 1810.86J u. 066 3. 397 l.490 4.A87 
AZ o.•11 le7R.H31 O.O'ib 5.057 1. 386 6 .443 
q4 O. HOO 18a9.830 0.052 4.770 l. 416 6.136 
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CAL ID NUMBER! l5D ENGINE TYPE AND MODEL: H-B0-9 SERIAL NUMBER z 665166 

TEST ORGAN IL AT I ON: u. s. BUREAU OF MINES 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tt+-HR I JH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE D.060 B70.0 33.870 924.888 1.000 19.00 10.126 292.88 36.621 275.50 o.OlB9l 
TAKEOFF 1.000 14500.0 7 .052 BBOl.J6J 1.000 0.10 o.oe2 102.6B O.BOI 169.17 0.00049 
CLIMqouT o.no 12125.0 9.806 7399.922 1.000 2. 20 0.360 211.n 1.325 451.92 o.oooBo 
APPROACH 0.400 5BOO.o 19.021 J254.B44 1.000 4.00 I. Zl>B 216.99 5.B45 3B6.67 0.0032B 
TAXI-IDLE 0.060 B70.0 n. B70 924.BBB 1.000 1.00 J.952 107.90 36.621 101.50 o.OlB9l 

TOTAL FOR CYCLE: 16. lB7 991.79 1384. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 16.523 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 11.834 
LBS POLLUTANT/IDOOK LB TH AT T.o.: o.567 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB HC I 
POWER ' TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 12.111 924.888 1.000 19.00 l.919 292. 88 13.382 275. 50 o. 01421 
TAKEOFF 1.000 14500.0 0.187 B801.363 1.000 0.10 0.002 102.68 0.021 169.17 0.00001 
CLIM BOUT O.B50 12325.0 0.964 7399.922 1.000 2.20 0.035 211. 33 o. uo 451.92 0.00008 
APPROACH 0.400 5800.0 J. 592 3254.844 1.000 4.00 0.239 216.99 1.103 386.61 0.00062 
TAXI-IDLE 0.060 870.0 12. 311 924. 888 1.000 1.00 1.444 107.90 13.3B2 101.so 0.01421 

TOTAL FOR CYCLE: 5.640 991.79 1384. 75 
LBS POLL UT ANT/ IK LB FUEL/CYCLE: 5.6B7 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 4.073 
LBS POLLUTANT/IOOOK LB TH AT T.o.: 0.151 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NDX/ ENERGY LB NOi/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL • TH-HR • TH-HR 

LB/HR LB/HR MIN. Les. LBS. 

TUI-IDLE 0.060 870.0 2.642 924.888 1.000 19.00 o. 836 292. BB 2.856 275.50 0.00304 
TAKEOFF 1.000 14500. 0 123.275 B801.J63 1.000 0.10 1.08 102. 68 14.006 169.17 0.00850 
CLIMB()JT 0.850 12125.0 B5.B89 7399. 922 1.000 2.20 3.149 211.n 11.607 451.92 0.00697 
APPROACH 0.400 5800.0 22.174 3254.844 1.000 4.00 1.492 216.99 6.874 386.67 0.003B6 
TAXI-IDLE O.D60 810.0 2.642 924. 888 1.000 1.00 0.308 107 .90 2.856 101.so 0.00304 

TOTAL FOR CYCLE: 7.224 991. 79 1384.75 
LBS POLLUTANT/ 1K LB FUEL/CYCLE: 7.284 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 5.217 
LBS POLLUTANT/ I OOOK LB TH AT T .o.: 99.187 
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DATE• 7128171 

TEST ORGANIZATION: U.S. BUREAU OF HINES 

ENGINF SUPPLIER: AHfRICAN AIRLINFS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL In NU~RF.R: 151 F.NGINE TYPE AND HODEL: JT-BD-q SERIAL NUMBER• 

RATED THRUST: 14500. 

ENGINE TOTAL TIME: 6071. HRS 

TIME SINCE HOT SECTION OVFRHAUL: o. HRS 

TIHF SINCE: 

NI COMPRESSOR OVERHAUL: 6077. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COHBUSTOR CAN REPLACFMfNI: o. HR~ 

FIRST STAGF NOZZLf GUIDE VANE OVERHAUL: o. HRS 
NI TURRINF OVFRHAUL: 6071. HRS 
N2 TllRBINF OVERHAUL: o. HRS 

FUEL: JET - A FUEL H/C RATIO: 1.970 

OPERATIONAL OATA ***************************************************** 

INLET AIR IE•PERATURE, DEGREES F: SIAR! RI ,00 FINISH -0.00 

AIHOSPHF.RIC PRESSURE: START FINISH 2q,29 

INLFT AIR HUHIOl IY, LSS H2D/LR AIR: 0.0180 

RFLATIVE HUHIOITY: 1b.OO PERCFNl 

SAHPLF. LINF.: IFHPERATURE, OEGRF.FS C: 14),0C, FLOW RATF, LITERSl•I.: lb.00 

SAMPLE LINE TRANSPORI llME, src: o,9q 

NUHAER OF TESTS: 

H/C CAL fSTl"tATEn ~A~PLF LINE TF.'1P • .GiVERAGEn USFll 0-AA:ME"U PMOdF. APPROX. 6 INCHES 
FROM TAlLPIP[, •lTH RF.TROFIT 

CLOCK IFS I POWF M ENGINE MF.ASUREO GAS GEN 
llHf •OOF TH'IUSf,LqS PERCENT SPfFO FIJfl A IR FLOW 

OR o AIED RPM FLCW LR/SEC 

CALC 
f/A 

COHPRE SSOR ENGINE 
DISCHARGE PRFSSURE 

TfHP RATI r. 

TURRI NE 
INLET 

TfMP 
SHP r .D. Nl N2 Lf\/HR DEGREES F f.PR OEGRHS F 

610.00 51 0 10150.00 14 1450.0C 11040.00 6220.00 -o.~o -o.oooono -o.no l.74 -o.oo 
62 o. 00 '•I 10~0.00 b 1qoo.oo 1200.00 102c.on -o.oo -0.000000 -o.oo I.OJ -o.oo 
625.00 I/ 1 oqoo. oo 1~ 1400. 00 11040.00 6340.00 -o.oo -0.000000 -o.oo I. 16 -o.oo 
6,0,00 ZI 1).000.00 82 1130.00 11260.00 697C,00 -o.oo -0.000000 -o.oo 1.81 -o.oo 
6)0,00 ]/ 11560. 00 q3 8130.00 11510.00 0110.00 -o.oo -0.000000 -o.oo 2.00 -o.oo 

PnwER nHAUST F >HAU ST co co IHC NO NO NO ALOEHYOES SMOKE PAAllCULATES 
Pf RC ENT t;,\<; GAS I WE fl 2 IWFI I I WETI 2 x 

A ATFO IF •P PPESSURF PPl'IV 1 •ET I PPMV PPMV 1 •E f I I Wf TI 
1.0. OEGRFFS < PSlA PERCFNT v PPMV PP'4V 

14 r150.no 2't.6R 19.00 l. .24 2 .40 R4. 20 1. ~o 91. 1n -o.oc -o.oo -o.oo 
b 1no. on 14,Rl IO'i.011 o. 85 H.10 '•JO 4,50 1,80 -o.oo -o.oo -o.oo 

15 ~55.00 24. <JO 17.50 J.2h 2.b0 87.AO o. 50 %,JO -o.oo -o.oo -o.oo 
82 910. on 2h. 4 3 I b.50 2.34 2. 40 108.60 q,50 118.10 -a.co -o.oo -o.oo 
q) 1100.00 78. JR l b.00 2.57 2.40 142. 4(1 1 a.no 152.40 -o.oo -o.oo -o. 00 

POW FR MA.SS F"'- I Ml\~S EHi MASS E~I .•ASS FMI 14ASS E•I HASS E• 1 ~ASS FMI lllllJ\SS C:1'1 I '°5S FMI •ASS EHi MASS EHi ••SS F•I 
Pf PCENT en HC ~112 COl ~1 NOX en HC NOZ CDZ ND NOX 

A AT ED LRll< L 811< l t:\/ lK LR/I K LAil K lf3/IK l r!IHP LP.It-~ l A/HR l Alt4R LR/HR LA/MR 
T .n. LR FUEL Lt\ FU El Lil FUEL LR FUFL l i:\ FUEL LR l=UF.l 

"' I. 10 0.12 l. 10 ,152.88 17.JQ 13. 4'1 10.~· 0.17 o.Bb 19610.eq 11.0b 8 J,qJ 

' .'4.41 4 .4Q I. 12 ll05.l2 1.n l. 98 24. QI) 4.~e I. 15 3161.l>. 1.zq 3.04 
15 I. 55 o. 13 l. 24 Jl53.0B 12. 81 14.05 9 .85 o. 84 7.86 19qqo,55 81, 19 Rq,c5 
87 l. 47 0.12 1. :a4 3153. H 15.n lb.b4 9, 86 a. 82 q, 3l nne. 1q 106.64 115.96 
q) I. ZS 0.11 l • 2A 3153.b] IB. 21 l•.55 IC. I 3 0.81 10. 40 25515,96 148, IS 15R,55 

POWER Cll r.c IHC Nn ~u NO 
PfR(.fNT 2 7 x 

A A f FO LR/lKllflt-HR LR/l'(flft-H1. le/ I Ki Ttt-111. l R/ l Klil T ... -'"lg lq/lK•H+-HR L8/ l KfTH-HR 
T ,0, 

74 0,9RS 1R24,l60 0.011 7.lhq 0,h]9 1.801 

' 24 .tJOl 1161.372 4.577 l. 28~ I. 753 ),QJB 
15 r,.Q04 lRll.994'> 0.017 

1. "'·"' 
0.121 8 .110 

82 0.022 IPJI .5hb 0.01.iu ~. tHJb 0.777 'l.664 
93 o. -,4,, 188J,J5S 0 ·""~ 1r..qoq o. 76t- 11. 615 
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CAL 10 NUMBER: 151 ENGINE TYPE ANO MDOELI JT-B0-9 SERIAL NUMBER! 665359 

TEST DllGANIZAT I D!U u.s. BUREAU OF Ml NES 

MOOE FRACTI ONU POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
PDllER I TH RATE RATE WT FACTOR MODE MASS MASS 1K LB FUEL I Tl+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.060 B10.0 22.924 'llB.453 1.000 19.00 7.259 294.0I 24.691 275.50 o. 02635 
TAKEOFF 1.000 14500.0 9.152 8717.707 1.000 0.10 0.101 101. 71 1.050 169.17 0.00061 
CLIMBOUT o.Bso 12325.0 9.B58 1l91.B55 1.000 2.20 0.161 271.03 1.334 451.92 0.00080 
APPROACH 0.400 5Boo.o 17.288 lSOB. 787 1.000 4.00 1.153 Zll.'12 4.927 386.67 0.00298 
TUI-I OLE 0.060 B10.0 22.924 92B.453 1.000 1.00 2.6H 108. 32 24.61'1 101.50 0.02635 

TOTAL FOR CYCLE• 11. 554 1008.99 13B4. 75 
LBS POLLUUNT II K LB FUEL/CYCLEI 11.452 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 8.344 
LBS POllUTANT/IOOOK LB TH AT T.O.: o. 736 

MOOE FRACTI DNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RATE RATE WT FACTOR MODE MUS MASS Ill LB FUEL I TH-HR I Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-I OLE 0.060 B10.0 4.090 92B.453 1.000 19.DO 1.295 294.01 4.405 275.50 0.00470 
TAKEOFF 1.000 14500.0 0.566 8lll.l0l 1.000 0.10 0.001 101.11 0.065 lb'l.17 0.00004 
CLIM80UT o.Bso 12325.0 0.161 7l'll.B55 1.000 2.20 o.02B 271.0l 0.101 451.92 0.00006 
APPROACH 0.400 5 800. 0 1.454 3508.181 1.000 4.00 0.097 233.92 o.•14 386.61 0.00025 
TAXI-IDLE 0.060 870.0 4.090 92B.453 1.000 1.00 0.417 IOB.32 4.405 I 01. 50 0.00470 

TOTAL FOR CYCLE: 1.904 1008.99 1384.15 
LBS POllUTANT/ IK LB FUEL/CYCLE: 1.887 
LBS POLLUTANT/IK LB Tt+-HR/CYCLE• I. 315 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 0.456 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NDX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAU-I OLE 0.060 B10. D 2.611 928.453 1.000 19.00 o. B27 294.0I 2.B12 215.50 0.00100 
TAKEOFF 1.000 14500.0 191.204 B111.101 1.000 o. 70 2. 231 101. 71 21.933 169.17 0.01319 
Cl IMBOUT o.B50 12325.0 125.976 1391.B55 1.000 2.20 •.619 211. OJ 11.00 451. 92 0.01022 
APPROACH 0.400 5BOO.O 25. B44 ]508. 181 1.000 4.0o I. JZl 2ll.92 1.366 386.61 0.00446 
TAXI-IDLE 0.060 870.0 2.611 92B.453 1.000 1.00 O.lOS 108.12 2.B12 I 01. 50 0.00100 

TOTAL FOR CYCLE: '1.704 IOOB.99 I lB4.15 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 9.618 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 1.008 
LBS POLLUTANT/ I OOOK LB TH AT T.O.: 153. B42 
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DATE: 1120111 

TfST ORGANILATION: PRATT & WHITNEY 

ENGINE SUPPLIFR: PRATT ANO WHITNEY 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••************************************ 
CAL ID NUMBER: 352 F.NGINE IYPF. ANO MDOEL: JT-Bn-q SERIAL NUMBER: P-bbHOq 

RA TEO THRUST: 1••00. 

ENGINE TOTAL !IMF.: -o. HRS 

-o. HRS 

TIME SINCE: 

NI r.OMP•ESSOP OVE•HAUL: -D. HRS 
N2 CUMPRESSnR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPLACEMFNT: -D. HRS 
FIRS! SIAGE NOZZLE ~JIOE VANF OVERHAUL: -D. HRS 
NI !URBINE UV[RHAUL: -D. HRS 
N2 TURAINE OVERHAUL: -D. HRS 

FUFL: JP-4 FUEL H/C RATIO: 2.DDD 

OPERATIONAL OATA ****************'****'**'*''*****'**''*************** 

INLET AIR IEMPERAIURE, DEr.RF.ES F: START n.Dc FINISH 71.DD 

AT~DSPH[RIC P•fSSURf: START FINISH 

INLET AIR HUMIOITY, LAS H20/L~ AIR: -D.DDOO 

RFLAT I VF HU>OI OITY: -D. 00 PERC[NT 

SAMPLE LINE: TEMPERHURF, CEGREFS c: 150,0C, FLOW RAif, LITFRS/MIN: 2.00 

SAMPLE LINE T~ANSPORT TIM[, SEC: I.DD 

COMMENTS: 

FXHAUST t!S PRF.SSUR[ IN INCHES HG 
S~OKF DENSITY I~ VON ARAND MEASURE PARTICULAIFS ARE IN MG/Mttl 

CLOCK I ES I PDoF.R ENG I NE MF.A SUR EO GAS GEN CALC COMPRESSOR FNGINE TURBINE 
TI Mf M~OE THI> UST ,LRS PERCFNT SPEFO ~UH AIR FLOW FIA DISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LH/SEC TEMP RATIO TEMP 
SHP T. O. NI N2 LA/HR DEGREES F EPR OEGRHS 

11•1.oD " D SODO.DO )4 511D.OC q1qo.0D 2841.CO H2.80 o.ooqsoo -D.00 1.)0 -D.DD 
1243.DD ., I q"~D.DD b5 1DqD.DD 1D~1~.DD •25D.DO 12D.7D D.Dl210D -D.DO 1.6) -O.OD 
125R.OD '' ID77D.DD 74 7)95.00 llO)D.nD bC)S.DD 17R.qD D. Dl)DDD -D.00 I. 74 -D.DO 
1311.DO bl 11850.DO 81 7655.DD 11205.DD 667~.DD 1:•6. ID D. DI 36DO -o.oo I. 84 -D.00 
I lZR .DD 11 l)hDD.DD q3 Rl25.DD 11525.0D BODD.oo (4q.9D D.Dl•SDD -D.DD 2.02 -o.oo 
I l5D.00 81 780.00 5 75)0.DO 65)0.00 qoe.on 78.RO O.ODSROD -D.DD 1.04 -o.oo 

POWER E '(HAUS T PHAUST cu co THC )10 NO NU AL OF.HY DES SMOKE PAPI ICIJLHES 
PERCENI GAS GAS I •F. Tl 2 IWF Tl I-~ Tl 2 x 
•Alen IE•P PRfS~URE PPl_.V I•[ 11 PP"4V PPMV I WE 11 IWF.TI 
I.~. OF.r.R•ES F PSIA PEOCENI v PPMV PPMV 

H ••5. co JM. 32 47.10 1. 42 4. BO 2q.Rn q.qo ~q. 70 -D.OD lb.CO -a.co 
b5 Al'. DO 41. qe 17.50 2.10 1. bO 78.60 10.80 Aq.40 -o.oo 24.DO -D.OD 
14 ass. on s 1.1 b 14.bO 2.73 0.50 qe.20 q.ao 1oq.oo -o.oo 25.DD 1).00 
81 q( 5. 00 53.•7 12.60 2.4b 1. 30 120. sr· q.10 12q.6Q -D.00 76.DO 1).00 
q) q9 5. 00 5il. H4 10.60 7. bA >..00 lbB. 30 10.eD 11q .I 0 -D.00 27.0D 14.0D 

5 71o.00 ~O.tlQ l'H.20 1.00 b4. 50 ~.I 0 b.10 II. 80 -D.nD 2.on -0.DO 

POWfP MASS E.1ri111 Ufi~S FMI 1"1\SS FMI MASS fMI •ASS F•I ••SS F"I "'SS [Ml MASS E1>IJ MASS EMI MASS ~-I •ASS EMI MASS ~-· PERCENT (Q HC ~02 CM NO ,!0)' r.o II( Nf'7 C02 NO NDX 
•ATEO LBI I< l qllK LAllK LBll K lR/lK L Pll K LP/t-q L R/l-4P l R/HR Ll\/H't LB/HR LA/HR 
T.U. LB l=tJEt. L' ruF.L L3 FlJFL LB FU[l LA FU[L LB FU~I. 

14 t •• bQ n. ·1"' 2.28 311•. 12 b. Sb q. ( 4 I e. 76 1.10 b. 48 MAS.12 1q.50 25.qa 
b5 I .bb c. 2n 1.1.q 1134.bC 17. 20 IJ.q5 R. 7) 1. 03 H. A~ 16456.bJ 64.)q 73. 74 
14 I.IL o. 03 \.44 11JS.b2 14."') I 5. HA 7 .Hq n. I~ f!.bq 1sq2\.•B R 7. l l q5.81 
81 I. 02 O.D6 1. 71 111s.q1 16.06 11.21 b .A2 0.40 s.oq lOql2.61 I 07. I q 115. 2q 
q3 0. 7q o.oq I. 32 ll)b.27 10.sq 21.q1 h.17 D.68 10.57 250q0.16 164. 72 1rs.2q 

' JB. lA 1. IQ 7.14 3057.13 I .bl 1. 77 14. AS b. 51 I .Q4 211b. 47 I. 48 ] • 47. 

POWER r.o co THC Nil )10 NO 
PERCENT 2 7 • 

•ATEO lf\/ lK.• 1 H-H~ LR/ I K*' TH-H~ L!:U IKIHH-HR Ll\/lKlllTH-H~ LR/ llUTH-l-IP LR/lKITH-HR 
1.0. 

14 j. 7'3 1'77.62~ O. ~IQ ).WO 1. 2qb 5. I q5 
b5 n. 024 l 7't l. 447. n.100 !'>.!:I 14 o. q3b 1. 75D 
74 o. 712 1757.055 0.014 8.Cf.Q D. 807 e .eq6 
Bl o. 5 76 11~~. 465 D.0)4 q.C46 O.bR) 9. 12q 
q3 0. 4b4 18'4.8b5 o.o•o 17 .111 0. 111 12.eaq 

5 44 .1.11. l55q.5Qb A. 36q I. RqR 7.4q3 •• 3q1 
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CAL ID NUllBER1 352 ENGINE TYPE AND llDDEL1 JT-BD-9 SERIAL NUllBER 1 l'-665709 

TEST ORGAN I lATIDNI PRATT g WHITNEY 

llDDE FRACTI DNAL POWER ElllSSIDN FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CO I 
POWER I JH RATE RATE WT FACTOR MOOE MASS MASS 1K LB FUEL I TH-HR I Tit-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAX I-IDLE 0.060 870.0 31.939 9BO. 839 1.000 19.00 10.114 310.60 32.56) 275.50 0.03671 
TAKEOFF 1.000 14500.0 2.95) B565.J9B 1.000 0.10 O.OJ4 99.9) 0.345 169.11 0.00020 
CllMBOUT O.B50 12325.0 5. 316 1193.688 1.000 2.20 0.195 263. 77 0.139 451. 92 0.00043 
APPROACH 0.400 5BOO.o 15.963 3251.0B6 1.000 •.oo 1.064 216.74 4.910 3B6.67 0.00275 
TAXI-IDLE 0.060 870.0 JI .939 9B0.839 1.000 1.00 3. 726 114.43 J2. 56J 101.50 0.0]671 

TOTAL FOR CYCLE 1 15.134 1005.47 1JB4. 75 
LBS POLLUTANT /I K LB FUEL/CYCLE 1 15.051 
LBS POLLUTANT/I~ LB T>+-HR/CYCLEI 10.929 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 O.ZJB 

MODE FRACT IDNAL POWER EMISSION FUEL USAGE TlllE IN HC FUEL LB HC I ENERGY LB HC I 
POWER • TH RATE RATE WT FACTOR llODE MASS MASS IK LB FUEL I TH-HR I Tt+-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 5.BJB 9B0.839 1.000 19.00 l.B49 JIO. 60 5.952 275. 50 0.00671 
TU EOFF 1.000 14500.0 0.46] B565.39B 1.000 0.10 0.005 99.9] D.D54 169.17 O.OD003 
CLIMBOUT 0.850 12325.0 0.62~ 7193.688 1.000 2.20 O.OZl 263. 11 0.087 451.92 0.00005 
APPROACH 0.400 5800.0 1.095 ]251.086 1.000 4.00 o.on 216. 74 0.3J1 3B6.67 0.00019 
TAXI-IDLE 0.060 870.0 5.BJB 980.BJ9 1.000 1.00 0.681 114.0 5.952 101. 50 0.00671 

TOTAL FOR CYCLE• 2.6]1 1005.47 1)84. 75 
LBS POLLUTANT/IK LB FUEL/CYCLE• 2.617 
LBS POLLUTANT /IK LB TH-HR/CYCLE• 1.900 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 O.J13 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NDX/ 
POWER I TH RATE RATE llT FACTOR MODE MASS MASS IK LB FUEL • JH-HR I U+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 J.B61 9BO. B39 1.000 19.00 1.223 JI0.60 J.936 275. 50 0.00444 
TAKEOFF 1.000 14500.0 21).495 B565. J9B 1.000 0.10 2.491 99.9] 24.925 169. 17 o. 01412 
CLIMBOUJ O.B50 12J25.0 13l.18B 719J.6BB 1.000 2.20 4.884 26J. H IB. 515 451.92 O.OIOBI 
APPROACH 0.400 5BOO.O 12.191 1251. OB6 1.000 4.00 2.146 216.74 9.902 JB6.67 0.00555 
TAXI-IDLE 0.060 BlO.O 3. B61 9BO. 839 1.000 1.00 0.450 114.43 3.936 I 01. 50 0.00444 

TOTAL FOR CYCLE• 11.193 1005.47 1]84. 75 
LBS POLLUTANT /I K LB FUEL/CYCLE: 11.133 
LBS POLLUTANT/ U LB T>+-HR/CYCLE: B.083 
LBS POLLUTANT /I OOOK LB TH AT T.0.1 111.HB 
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DATEI 1121111 

TEST ORGANIZATION: PRATT & WHITNEY 

ENGINE SUPPLIFR: PRATT AND WHllNEY 

fNGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NU~BER: 153 SFR IAL NUMRER: P-b 1455D 

RATED THRUH: 145CD, 

ENGINE TOTAL TIME: -o. HRS 

llME SINCE HOT SECTION OYFqHAUL: -D. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: -D. HRS 
N2 COMPRESSOR OVERHAUL: -D. HRS 
COMBUSTOR CAN REPLACEMENT: -D. HRS 
FIRSI STAGE NOZllE GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -D. HRS 
N2 TURBINE OVERHAUL: -D. HRS 

FUEL: JP-4 FUEL H/C RAllO: 2.DDD 

OPERATIONAL OATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, OEGqEES F: START 12.0D FINISH 11.DO 

ATMOSPHERIC PRESSURE: START 30,0R JO.Ob 

INLET AIR HUlllOITY, l~S H20/LR AIR: -0.DOOO 

RFLATIVE HUMIOllY: -o. 00 PERCENT 

SAMPLE LINE: TE~PERATURE, DEGREES c: 150.oc, FLOW RATE, llTERSl•IN: 2.00 

SAMPLE LINE IRANSPORI TIMF, SEC: I.OD 

NUMBER OF TESTS: 

COMMENTS: 

EJHAUST GAS rRESSUPE IN INCHES HG 
SMOKE DENSITY IS VON RPANO MEASURF PARTICULATES ARE IN ~G/M••l 

CLOCK If ST POWFq E~GINE MEASUHU GAS GFN CALC COMPRESSOR ENGINE TURBINF 
Tl ~F MOOE THRUST,LRS PEQCENT SPEED FUH AIR FLOW FIA 01 SCHARGE PRESSURE INLET 

OR RATED RPM FLOW LO/SEC TEMP RATIO TEMP 
SHP T.o. NI ~2 LB/HA OFGREES F EPA OFGAEES 

1658.00 21 0 5000.00 14 5110.00 9MO.OO l843.00 82.10 o.0095DO -o.oo 1.29 -0.0D 
1 nB.oo JI 2 q450. 00 65 1205.00 IOBI0.00 5250. 00 lll.40 0.012100 -n.oo I. 64 -D.OD 
1151.00 4/ l 1077D,OO 14 7515.DO 11n10.no •D35.00 lll.9D O, CllOOD -D.DD 1.15 -D.00 
1~06.0D 5/ 4 1185D.DO RI 778D. 00 112n5,00 112D5.DD 140,DO O.DIJbDD -D.on l.B5 -D.DO 
IBI l.DD ., ll60D.OD 93 B25D.DD 11525.no BDOO.DO 15J,OD Q,Ol490D -D.DD 2.D4 -D.00 
IAH.DD 71 1AO.OD 5 260D.DO 6530.DO 90R.OO 29.40 n. nDHBDD -0.0D I .D4 -D.OD 

POWER EXHAUST i: XHAUS T en cc Th( NO NO NO Al DE HYDE S SMOKE PARTICULATES 
PERCENI GAS r.As I WE Tl 7. CwETI I WE I I 2 x 

RAfFD TEMP PPESSURF PP,.V I WFTI PP~V PPMV I WETI I WET I 
r.o. OEGREES F PS IA PERCENT v PPMV PPMV 

34 MO. 00 38.61 11.on 2. 59 1.Bo 167.00 8.60 175.bO -D.nD 16.0D -o.oo 
65 B5~. nn 4R. 61=1 16. 60 1..01 l.50 81.70 7.lO 94,50 -0.DD H.DD -o.oo 
14 900 .oo 51.B 7 14 .10 2.12 1. 30 IC5,00 r. 10 112.Bo -o.oo 25.DO 12.Dn 
Bl 915.on 54,Bl I Z. In 2 ,41 I. 20 123.M 8.90 132.60 -D.00 28.00 14. DO 
93 qq5 .110 sq.AO 11.on 2.17 1t.t>o lh2. 30 9.10 172 .oo -D.00 11.00 lb.OD 

5 675 .oo 11.2 1 220. JO a.er H6. QI) 7.40 5.40 r. 6D -o.oo 1.00 -D.00 

PnWFR •ASS F•I -.ss ~•r fll'A.SS t• I 111 1\SS [Ml ,..ASS E~I MASS [MI M~SS .;;'41 .. SS F•I MASS FMI •AS~ E~I MASS E•I MASS [HI 
1JFqCENT co Hf. N02 (02 NO NUX co to( N02 cri2 NO NOX 

RA TEO lP/IK lR/l K LR/ IK LA/ I K LA/ IK LP/I K LA/t-R lB/HH Len .. ~ lR/Hq lR/toR LB/MR 
T.O, LA FUEL L '\ ru FL LR <UH l 8 FUFL 1.8 FU Fl LS FUEL 

)4 0. "t5 0,08 1,oq 31 lb.19 21.14 22.21 7. 41 0.73 3.09 8916.20 60.10 63.20 
65 I. 65 0.7.0 l. (Q ) 114 .61 14.72 15.41 e .•5 1.04 6. 25 16456.7C 74.64 BO.BR 
14 I. 21 ~.Ob t.0"1 JI 35. 66 l ". R4 . 15.94 7 .12 o. ~q •• 51 IB923.13 R9.53 96.19 
8 I I. Ol n. n5 I.I~ 31l5,9R 16. 42 I 7, bO 11. 5n O.b2 ll. 24 35138.66 I 83. 91 197.20 
93 C'. HI C.19 1.1 r 3115.95 19.56 20. 7J b.4b 1.55 Q. 15 250R7,57 156. 49 165,A4 

5 4R, 84 11.n1 1.cn JOJC. Tl O.AT 2. 71 44. 15 10.07 I. 79 2751.90 o,1q 2.51 

PQWEP r.n r.o THC •U NO NO 
PERCENT 2 7 x 

RATED LP/1 .. TH-HR L'Ull(llllH-Hll LU/IKtlTH-HH. LO/lKfTt-i- .. ·R LR/IKlllfTH-HR lB/IOTH-HR 
r.n. 

H t"). 4 82 ITH1.74C 0.045 17 .ozc O.b 19 12.6~9 

65 n. 915 1741.449 0.111 7.898 O.h61 8 ,55q 
74 0.6RO 1757.016 O.Olb A,)IJ 0.610 Rdll 
A I 0.970 n•5.20e o. 0'l 15.~75 1.111 lb.b42 
9l 0.415 lR44.b7~ o. 114 11. 507 o.nRH 12 .194 

5 56, A 5 B l52B.n77 12.845 I .01 7 z. 2B• 1.222 
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C&L ID NUMBER• )53 ENGINE TYPE &ND MODEL I JT-81>-9 SERIU NUMBER• P-674550 

TEST ORGANILATIDN• PRATT g WHITNEY 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
POWER I TH RATE RUE WT FACTOR MOOE MASS MASS IK LB FUEL I Tl+-HR I T>+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 810.0 40. 413 929. 531 1.000 19.00 12.816 2'14. 35 43.541 275.50 0.04652 
TAKEOFF 1.000 14500.0 4.517 8597.602 1.000 0.10 0.053 100. 31 0.532 169.11 0.00032 
CLIMBOUT o. 850 12325.0 6.118 7U8.484 1.000 2.20 0.221 261. 74 0.865 451.92 0.00050 
APPROACH 0.400 5800.0 26.024 3288.81) 1.000 4.00 1.135 219.25 7.91) 386.67 0.00449 
TUI-IDLE o.06D 870.0 40.413 '129.537 1.000 1.00 4. 722 108.45 43.541 101. 50 0.04652 

TOTAL FOR C YCLEI 1'1.553 984.10 1384.15 
LBS POLL UTANTI IK LB FUEL/CYCLE• 19.869 
LBS POLLUTlNT/IK LB TH-HR/CYCLE! 14.120 
LBS POLLUTANT/ I OOOK LB TH AT T.o.: 0.368 

MOOE FRACTIONAL PDllER ElllSSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RUE WT FACTOR llDDE llASS MASS IK LB FUEL I TOI-HR I Tot-HR 

LB/HR LB/HR MIN. LOS. LBS. 

TAXI-IDLE 0.060 OTO. 0 8.500 929.531 1.000 19.00 2.692 2'14. 15 9.144 275.50 0.00911 
TAKEOFF 1.000 14500.0 0.220 8597.602 1.000 0.10 o.ODl 100.31 O.Oi6 169.11 0.00002 
CLlllBOUT 0.850 12125.0 0.420 1llB. 484 1.000 2.20 0.015 261. 74 0.059 451.92 0.00001 
APPROACH 0.400 5800.0 1.643 )288. 81) 1.000 4.00 0.110 219.25 0.500 3B6.67 0.00028 
TAXI-IDLE 0.060 810.0 8.500 92'1.531 I.DOD 1.00 0.'192 108.45 9.144 101.50 0.00911 

TOTAL FOR CYCLE 1 3. 811 984.10 1384. 75 
LBS POLLUTANTllK LB FUEL/CYCLE I 3.812 
LOS POLLUTANT/IK LB TK-HR/CYCL E: 2. 752 
LOS PDLLUTANTllOOOK LB TH AT T.0.1 0.111 

MODE FRACTIONAL POWER ElllSSION FUEL USAGE TlllE IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS ll LB FUEL I Tot-HR I T 1+-HR 

LB/HR LB/HR lllN. LOS. Les. 

TAXI-IDLE 0.060 810.0 2. 796 929.531 1.000 19.DO 0.885 294. 35 3.008 215.50 0.00121 
TAKEOFF 1.000 14500. 0 197.465 8597.602 1.000 0.10 2.304 100.31 22.967 169.11 o. 01362 
CLIM80UT 0.850 12325.0 IJl.91J 7138. 484 1.000 2.20 4.831 261.14 18.4'79 451. 92 0.01010 
APPROACH 0.400 5800.0 )4.648 3288.81) 1.000 4.00 2. 310 219.25 10. 535 386.67 0.00597 
TUI-IDLE 0.060 810.0 2. 796 '12'1.5)7 1.000 1.00 o. 326 108.45 3.008 101.50 0.00321 

TOTAL FDR CYCLE: 10.662 984.10 1384. 75 
LBS POLL UUNTI I K LB FUEL/CYCLE I I0.834 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 1.100 
LBS POLLUTANT/ IOOOK LB TH AT T .O.: 158.880 
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DATE: 8/20171 

rEsr DRCANIZATION; PRArT ' WHfrNEY 

ENGINE SUPPLIFR: PRATT ANO WHITNEY 

ENCl~E DATA ••••••••••••••••••••••••••••••••••••••ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt• 

CAL ID NUMBER: 157 ENGINE TYPE ANO MODEL: JT-80-9 SER JAL NUMBER: 

RUED THRUST: 1'500. 

FNGJNE TOTAL Tl•F: -o. HRS 

Tl•E SINCE HOT SECTION OVERHAUL: -o. HRS 

TIMF SINCE: 

NI CO•P~ESSUR OVERHAUL: -o. HRS 
NZ COMPRESSOR OVERHAUL: -o. HPS 
COMBUSTOA CAN REPLACE•ENT: -o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVFRHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
NZ TUR~INF OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL H/C RATJQ: 7.000 

OPERATIONAL DATA •tttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET ~JR TF•PERhTUPE, OFGRFES F: START 87.00 F INJS'1 e1.oc 

ATMOSPHERIC 0 RESSURF: START FINISH 29. 76 

INLEI AIH HU1JOITY, LBS '120/LA AIR: -0,0000 

RELATIVE HUMIDITY: -0.00 PFRCENT 

SA•PLF LINF: TEMPFRATURE, OFGRFES C: 150.00, <LOW PATE, LITFRS/MJN: 2.00 

SAMPLE LINF TRANSPORJ TI ~E, SFC: 1.00 

NUMBER OF TES Vi: 6 

COMMENTS: 

fXHAUS T GAS P•ESSllRE JN INCHES HG 
S•OKE DENSITY rs VCN RPAIVO MEASURE 

CLOCK TFS T POWFR. FNGINF MEflSUR.FQ GAS GEN CALC CCMPPFSSOR ENG INF TURAJNE 
Tl ME MOOE T~RUST ,LBS PFRCENT SPEED FUEL AIR FLOW F /A 01 SCHARGE PAESSURF INLET 

flR R.ATFO RPM FLOW L~/SEC TEMP RATIO TE•P 
SHP T.o. NI N2 l B/H~ O[GREES F EPA OEGREFS F 

1359,00 I/ 5050.00 34 5790,0C 9"20.00 2G}2,00 AZ.JO o. 009890 -o.oo 1.10 -n.oo 
1418.00 H A90 ,00 ' 2•40,00 67H.OJ 910.00 30. DO o. 008430 -o.oo 1.04 -o.oo 
1714.00 4/ ?H0.00 •• 7165,00 10"25.00 5280,00 118.60 c.012110 -o.oo 1.6 J -o.oo 
1511 .oo " 10550.00 17 7415.00 lllZ0.00 5990.00 126.10 0.013190 -o.oo 1.n -o.oo 
1541.00 6/ 11900.00 82 11h0,00 11330.~0 6800,00 IH.50 0,014060 -o.oo I. 85 -o.oo 
1301.00 11 ' I 1550, 00 93 A200,Q0 11640.00 Al 10.00 148. 50 0.015170 -o.oo 2.02 -o.oo 

POWER EXHAUST F XHAIJST r.n co THC NO NO N() AL Ot HYDE S S•OKf PART ICULAlES 
PERCENT GAS GAS I WET I 2 I WET I I wt TI 2 x 

M.A TF I') TF ~D PRfSSURF PPfri'V 1 •f T J PP"".V PPl'l'V I •E II I MET I 
T.n. nfGRFFS r PSJA PfRCE/l.jf v PPMV PP,_.V 

14 715. co 38.55 41 .'10 l.68 5.QO 14. 60 9. 50 44. 10 -o.oo l4.00 -o.oo 
6 6qo.ao JO,H IA0.20 l. 07 2q.&o 0.70 5.30 5.50 -o.oo 1.00 -o.oo 

64 f'ti5. or, 4 7 .9h 17.40 2. 18 4 ,90 At;.U; Q. 70 95.40 -o.oo 2z.oo -o.oo 
72 905. 00 50.15 l 4. 70 2. 54 J. 20 1 07. bC q.10 11Z.50 -o.oo 21.00 -o.oo 
B2 9•0. DO 5'·· 22 12. 7C 2. 73 3.JO IZ7.40 11.90 I 39. 30 -o.oo 24.00 -o.oo 
93 I 015. 00 58.81 10,60 l. zo 5, DO 165. 70 IJ.lC I 79,00 -o.oo 24,00 -o.on 

PO•EP '4'-SS f-:MI 111 1\S S FMI ~riic;c; FMI "'ASS FMI fllASS F• I .'1ASS F•I ,..ASS EHi "'~;I) [HI MASS FHI MASS EHi •ASS F•I MASS E •I 
PEACENf co HC "'11!2 en, N•) NU< co HC NU7 cnz NO NOX 

RATED l P/ I K l8/1K LO/ lK LB/I• LP.llK LP/I K l flft-IM l P./Hk LA/~R L:3/HR LRHR LB/t-l't 
T.o. Lq FUEL LR FUEL LP F=UFL Ld FUH LR FUFL LR FUi:l 

34 '·. 91 0 .40 I. B5 1128.84 b. 74 8. 50 I'•. 56 1.17 5, 42 9173.77 I 9, 75 Z5. 17 
6 llf. h0 3. I 0 I• >9 3074.~7 0.'1tJ 1.65 JI. 49 z.az I. 45 279d. l} 0.05 I. 50 

64 I. 4b Cl. 24 I. Jo 11l4. 81 11. 80 13.14 7. 70 1.2• 7 ,05 16551.78 6l.ll 69. }6 
72 I, 15 0.10 t. lA 3115.53 I 3 .24 14. 52 c. qz o. 86 7. h5 18781.84 79. 31 86.96 
R2 o. q] O. I'• I. 4 \ 31}5,91 15. 30 16.71 6.37 0.95 9, RO 21512.JZ I 04, 95 114,75 
Q} 0 .>6 0.1 R I .lb 1136.27 l&.Q~ IA. l4 5. 36 1.41) 11.05 25434, 70 137.68 14B. 71 

POW FR ('.' er. TH( NO Nil NO 
PERCENT 2 2 ' RAI ED LA/ Ir< bHl-HR l A/ l K "1 H-H~ L8/l~.WTH-H~ LB/lKflTt-r-H~ LE\/ li-.1Ht-!-HR: lB/\KiTH-'"'R. 
T.o. 

34 2. ~R4 l R l 6. 5f!7 O.?l3 3. tr 11 1.074 4.Q85 
6 35.3•2 l 14 '· t;'b7 J. 1 70 n.C6l I. 62• t.6B9 

64 0 .1\24 1111). 244 0.1 }J b .6&4 o. 7>4 I ,41 a 
1Z 0.656 IH0.270 n.og2 7.518 o.ns ~.241 

82 0,535 l!H>7.75B O. OAO 8.Bl9 0.824 Q .h4) 
9} 0,l% IR77.J 00 0. 101 10.161 o. •16 l~.•77 
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CAL ID NUNBERI 357 ENGINE TYPE AND NDDEL: JT-80-9 SERIAL NUN8ER: P-1>1>1>9BB 

TEST ORGANIZATION: PRATT g WHITNEY 

NODE FRACTIONAL POWER ENISS ION FUEL USAGE TINE IN CD FUEL L8 CD I ENERGY LB CD I 
PD WEA e TH RATE RATE WT FACTOR NODE MASS MASS IK LB FUEL e Tt+-HR e Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 B70. 0 Z9.Z99 908.189 1.000 19.00 9.278 281.59 32.Zl>I Z75. 50 o. 0331>8 
TAKEOFF 1.000 IHOO.O 3.432 879B.66B 1.000 0.10 0.040 IOZ.65 0.390 169.11 0.00024 
CLIMBDUT O.B50 IZlZ5.0 5.425 1390.512 1.000 2.20 0.199 270.99 0.134 451.92 0.00044 
APPROACH 0.400 5800.0 13. 595 331>4. 3ZB 1.000 4.00 0.901> 2Z4.29 4.041 386.67 O.OOZH 
TAXI-IDLE 0.060 870.0 29.Z99 90B.IB9 1.000 1.00 3.418 105.96 32. Z6 I I 01. 50 0.0336B 

TOTAL FDR CYCLEI 13.84Z 991.47 1384.75 
LBS POLLUTANT I 1K LB FUEL/CYCLE• 13.91>1 
LBS PDLLUTANT/IK LB Tt+-HR/CYCLE: 9.991> 
LBS PDLLUTANT/IOOOK LB TH AT T.D.• O.Z76 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POWER e TH RATE RATE WT FACTOR MODE NASS MASS IK LB FUEL e TH-HR e Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAll-IDLE 0.060 870.0 Z.812 90B.189 1.000 19.00 o.B91 2B7.59 l.097 Z75.50 O.OOlZ3 
TAK ED FF 1.000 14500. 0 0.135 819B.66B 1.000 0.10 0.009 102.65 O.OB4 169.11 0.00005 
CLIMBOUT o.B5o 12325.0 0.926 7390. '12 1.000 2.20 0.034 270.99 0.125 451.92 0.00008 
APPROACH 0.400 5BOO.O 1. 169 3364. lZB 1.000 4.00 0.018 224.29 0.34B 381>.1>7 0.00020 
TUI-IDLE 0.01>0 B70.0 2.B12 90B.1B9 1.000 1.00 o.1zB 105.96 ).097 101.50 0.00321 

TOTAL FDR CYCLE: t.339 991.47 13B4.15 
LBS PDLLUTANT/IK LB FUEL/CYCLE: 1. 351 
LBS PDLLUTANT/IK LB Tt+-HR/CYCLE I 0.967 
LBS PDLLUTANT/IOOOK LB TH AT T .a.: o.591 

MODE FR ACT IDNAL POWER EMISSION FUEL USAGE TIME IN NDl FUEL LB NDl/ ENERGY LB NDl/ 
PDWEA e TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL e TH-HR e Tt+-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 1.815 90B.189 1.000 19.00 D.594 2B7.59 2.064 275.50 0.00215 
TAKEOFF 1.000 14500.0 117 .514 879B.66B 1.000 0.10 2.012 102.1>5 20.1 BZ 169.1 7 0.01225 
CLIMBDUT o.eso 12325.0 125. 448 1390.512 1.000 2.20 4.600 270.99 ll>.974 451.92 O.OlOIB 
APPROACH 0.400 5800.0 31. 438 331>4. l2B 1.000 4.00 2.091> 224.29 9.344 386.1>7 0.00542 
TAXI-IDLE 0.01>0 870.0 1. 875 90B.189 1.000 1.00 0.219 105.96 2.01>4 101.50 0.00215 

TOTAL FDR CYCLE: 9;5Bo 991.41 13B4. 75 
LBS POLLUTANT /IK L8 FUEL/CYCLE: 9.61>2 
LBS PDLLUTANl/IK LB TH-HR/CYCLE: 6.918 
LBS POLLUTANT I IOOOK LB TH AT T.D.: 142.816 
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DATEI 71 '1171 

TEST DRGANIZATIONI PRATT & WHllNFY 

ENGINE SUPPLIER• PRATT AND WHITNFT 

ENGINE OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CAL 10 NUM8FR: 392 ENGINE TYPE AND •OOEL: JT-8D-'I P67052 

R4TEO THRUST: 14500. 

ENGINE TOTAL TIME: -o. HRS 

Tl•E SINCE HOT SECTION OVERHAUL: -o. HRS 

NI COMPRESSOR OVERHAUL: -o. HRS 
NZ COMPRESSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGF NOZZLE GUIDE VANF OVERHAUL: -o. HRS 
NI TURBINF OVFRHAUL: -o. HRS 
NZ TURBlhE OVERHAUL: -o. HRS 

FUEL: JP-4C FUEL H/C PATIO: z.ooo 

OPERATIONAL OATA •••••••••tttttttttttttttttttttttttttttttttttttttttttt 

INlFI AIR TfMPERATURE. DEr.REES F: START q6,00 FINISH '16.00 

ATMOSPHFRIC PR~SSURE: START zq,q, FINIS~ 29.% 

INLFT AIR HUMIDllY, lRS HZO/LB AIR: 0,00'19 

REL A rt VE llUM I n I TY: -0.00 PERCENI 

SAMPLE LINF: TFMPERATURE, CEGREES t: 150.00, FLOlo ~ATE, LIHRSl•I~: 2.00 

SAMPLE LINE 1" AN SPOP I TI Hf, SEC: 1.00 

~\J•BER OF TESTS: 

CO•MENTS: 

EXHAUST GAS P•FSSURE IN INCHES HG 
SMOKF DENSITY IS VON SPANO MEASURE PARTICULATES ARF IN MG/Jllttt3 

CLOCK TFS! POWFR ENC INF MEASUR[O GftiS r.EN (Al( COMPRESSOR fNGINE Tu•elNC 
TIME MOOE fHPUST,LRS PERCENT SPEED FU fl A IR FlUW F/ A DISCHARGE PRESSURE INLFI 

OR RATED RPM FLOW LB/SFC ![MP RAllO TEMP 
SHP T.o. NI ~2 l A/HR DECREES F EPR OCCREFS 

!HO.OD l / 0 1100.00 3040,nC 7325.00 1127.00 lJ. 50 O.On'l)OO -o.oo l.05 -o.oo 
1 l2a.oo 21 l ~Ao.on 4 74)9,00 6420.00 B'I0,00 2 7 .60 o.ooqzoo -o.oo l .0] -o.oo 
1111.00 ]/ z lb00.00 ll )590. 00 8C60.00 1427.00 )'I, 70 0.00'1'100 -o.oo l .08 -o.oo 
l\45.00 4/ ) 50 oo. 00 )4 5715.nO qQ)Q. 00 Z8A4,00 71. 50 0.011200 -o.oo 1.10 -o.oo 
1)50. 00 5/ • '1050. oc 62 7100.00 lO'IOn.oo 5090,00 l 15,'10 0.017200 -o.oo 1.60 -o.oo 
1410.00 ., 5 10350.00 71 1410. no 11125.00 5865.00 17.l. 70 0.01)200 -o.oo 1.11 -o.oo 
1441.00 71 6 11550.0n 7q 1715.00 11340,00 6617.00 131).00 0,014100 -o.oo 1. 8) -o.oo 
1507.00 ~l/ 7 I ll00.00 90 P.l 15.00 ll50J.OO 7Al5.00 10.10 0.015100 -o.on I.QA -o.oo 

POWER EXHAIJSJ F KHAUST r.o co TllC NO NC NO AL OEHYO~S S•OKE PARTICULATFS 
PfRCENI GAS GAS C WEii 2 I WF Tl I ~E 11 2 • 

A AT En Tf MP PRFSSURE PP'4V 1 lllllE I I PPMV PPMV I WET I fWFTI 
r .11. OFGREES F PSIA PERC:E~T v PPl"IV PPMV 

no. oo 1145.00 15h.40 I. 14 15,4n 10.10 1.00 13.10 -o.oo 1.00 -o.oo 
4 730. 00 )0. 76 27 7.}0 l. l 4 115. i.o A.50 5.10 l),60 Jo.no 1.00 -n.oo 

II 745,00 12.15 110.~n l.}5 IQ, 10 11.i.o ]. 40 11.on -o.oo l.00 -o.oo 
l4 715. 00 18. 51 47.lO 1. 51 5,JO Jl,bO 5,60 38. 20 -o.oo lZ,00 -o.oo 
bZ A50,00 47. )b 17.'10 2.0'1 0.10 80.00 5.20 85.20 -o.oo 24.00 -o.oo 
71 R95. on 50,57 14.lO 2 .21 0.20 qq,.40 5, 90 105. \0 -o.oo 26.00 l).00 
M Q40.00 53,9n lZ,00 2.11 4,10 l 16.'10 1 ,qn 1}4, 80 -o.oo 7.7.00 14. 00 
QO 1000.00 58 .oe tn.50 z. 1.e z.1c l ~9. ln 7 .. 51'1 lbb.60 -0,00 30.00 16.00 

PO•ER ~ASS E• 1 ,_.SS E•H MASS F•I MASS E•I MASS E•I MASS FM I 'tAS-; Elill I MASS E•I MASS f~I ~ASS E•I MASS EMI !"ASS EMl 
PE RC ENI r.o Hr, ~17 C02 Nn NOX en HC NOZ Cll2 NO NOX 

RATfO LR/IK L 8/lK LB/IK LR/lK LP./lK LP/lK LP.lt·O~ LS/HR Ll3/HR LR/HR L B/~R LB/"~ 
T .O. LR FUF:l l R • UEl LA FUFL IR FUEL l B FUEL LB FUEL 

26. 94 3. 49 o. 85 l0~'>.A3 ). 03 ~.ee 10. Zl ] .9} O.Q5 \462.)0 ), 4C 4. ]c; 

4 4b. 9h It. 21 l. 42 lOH.21 2.H l, 7A 4 l. 79 9,qe l. lb 26Q9,56 1.10 1.31 
II l 7, 52 1. 7) o. 88 ll0,.47 1,51 4.47 l5.00 2.4 7 l .26 44)1.51 5. 04 6.10 
14 b. 15 0,]q 1.20 llZ7.00 b.97 8. lb 11. 74 1.1 • l,45 QOIS.25 20.09 23.54 
bl 1. 7l o.oz 0.82 1115.02 12.54 l l. lb 8.70 o. 08 •• l 5 15?51.22 6).85 6A.OO 
71 l. 26 0.01 a.er 1115.73 14.61 l5.4A 7 .40 0.06 5,oq 18)91.0R 85.70 Q0.78 
7q l. II O.ZI 1.12 111'.41 16.59 17. 7'. 1. '•" I. 4l 7. 48 20Q)5,I) 11 O. 75 118.24 
QO 0.85 o. 12 t).qq llH.07 1 I .Ol 22.0,, 1,.60 0.97 7. 75 Z45CR. 42 164.31 112.12 

POWff.f co en THC NO NO NO 
PERCE NI 2 ' • 

RATED LP/IK .. TH-Hll L~/l KHH-Hq LB/IK#Tf+-H> LB/lK~IH-HM L~/ lKllH-H~ LR/IKOIH-HR 
T .n. 

Zl.48'J 1147,546 J.563 3.CR8 0.866 J ,q54 
4 bl. 461) l<u,q."J7 l 4.b 74 J.oq4 l.R57 4,Q5l 

ll 15 .bl5 1.J6q.6 1l3 l. 543 l.150 o. 789 \ ,q39 
l4 ) • 549 180\,b•l o. 776 4.018 n,690 4,708 
62 0.'161 l7H.l2Q n.ooq 7 .056 o.4i;q 7. 514 
71 0. 115 1716.916 0,006 8.280 0.491 e.111 
7q o. b4'4 1812.5•5 O. lll q. 5AQ o. 646 10.z31 
QO 0.504 1870.~72 0.1"174 17. 54 7 0.591 l l. l]Q 
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CAL 10 NUllBERI 392 ENGINE TYPE ANO llOOEl I JT-80-9 SEAIAl NUll8ER1 Pl>H552 

TEST ORGANIZATION: PRATT l WHITNEY 

MOOE FRACTIONAL POWER Ell I SS ION FUEl USAGE TlllE IN co FUEl lB CO I ENERGY lB CO I 
POllEA I TH RATE RATE WT FACTOR MOOE MASS MASS lK LB FUEL I Tt+-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.01>0 810.0 32.1>1>0 991.122 1.000 19.00 10. 342 313.81> 32.952 215. 50 0.03754 
TAKEOFF 1.000 14500.0 2.205 81>98.324 1.000 0.10 0.021> 101.48 0.253 11>9.11 0.00015 
CLlllBOUT O.B50 1232S.O 4. 131 1333.910 1.000 2.20 o.1n 21>8.91 0.1>4S 4S l. 92 0.00038 
APPROACH 0.400 s8oo.o II>. 311 3293.130 1.000 4.00 1. 081 219.S4 4.9S3 381>.1>7 0.00281 
TUI-IDLE 0.01>0 B70.0 32.1>1>0 991.122 1.000 1.00 3. 810 115.1>3 32.952 101.so 0.03754 

TOTAL FOR CYCLE• 15.09 1019.42 1384. 75 
LBS POLLUTANJllK LB FUEL It YC LE t 15. 145 
LBS POLlUTANT/IK LB Tt+-HR/UClEI 11.149 
LBS POlLUTANT/IOOOK lB TH AT T.o.: 0.111 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht fUEl lB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR llOOE MASS MASS IK LB FUEL I f>+-HR I T,._HR 

lB/HA lB/HR MIN. LBS. LBS. 

TOI-IDLE 0.01>0 810.0 7. IS3 991.122 1.000 19.00 2. 21>5 313.81> 1.211 us.so O.OOB22 
TAKEOFF 1.000 14500. 0 0.508 Bl>98.324 1.000 0.10 0.001> 101.48 0.058 11>9. l 7 0.00004 
CLIMBOUT 0.850 12325.0 0.527 1333.'110 1.000 2.20 0.019 21>B.91 0.012 451.92 0.00004 
APPROACH 0.400 5800.0 1.102 3293.130 1.000 4.00 o.on 219.S4 o.ns 381>.61 0.00019 
TUI-IDLE 0.01>0 870. 0 7.153 991.122 1.000 1.00 0.83S llS.1>3 1.211 I 01. 50 O.OOB22 

TOTAL FOR CYCLE: 3.199 1019.0 l 3B4. 7S 
lBS POLlUf ANT I IK lB FUEl/CYCLE: 3.13B 
LBS POLLUTANT/IK lB TH-HR/CYCLE: 2. 310 
LBS POLLUTANT/IOOOK LB TH AT f .o.: 0.409 

MOOE FRACTIONAL POWER EMISSION FUEl USAGE TIME IN NOl FUEL LB NDl/ ENERGY LB NDl/ 
POWER I TH RATE RATE llT FACTOR MODE MASS MASS IK LB FUEL I ft+-HR I TH-HR 

LB/HR L8/HR MIN. LBS. LBS. 

TAXI-IDLE 0.01>0 810.0 3.1>21> 991.122 l.ooo 19.00 1.148 313. 81> 3.1>59 275.SO 0.00417 
TAKEOFF l.ooo 14500.0 229.109 Bl>98. 324 1.000 0.10 2.1>73 101.48 21>. 339 11>9.11 0.01580 
Cl IMBOUT 0.8SO 1232S.O 141>. 351> 13H.910 1.000 2.20 S.31>1> 21>8.91 19.9SI> 4SI .92 0.01187 
APPROACH 0.400 S800. 0 29.997 3293.130 1.000 4.00 2.000 219. 54 9.109 381>.61 o.oos11 
TAXI-IDLE 0.01>0 810.0 3.1>21> 991.122 1.000 1.00 0.42) 115.1>3 3.l>S9 101.so 0.00411 

TOTAL FOR CYClE: 11.l>ll 1019.42 13B4.15 
LBS POLL UTAN fl I K LB FUEL/CYCLE: 11. 3B9 
lBS POLLUTANT/IK LB TH-HRICYCLF.: B.3BS 
LBS POLLUTANT/IOOOK LB TH AT r.a.: 184.340 
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DATE: 1114111 

fESf ORGANllAflDN: PRAfT & WHITNEY 

ENGINF SUPPLIER: PRATT AND WHITNFY 

' ENGINE OAT- •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUHBFR: 3q4 ENGINE TYPE AND MODFL: JT-80-q SERIAL NUMBER: P-665105 

RATED THRUST: 14500. 

ENGINE TOTAL Tl'4E: -o. HRS 

TIME SINCF. HOT SECTION OVERHAUL: -o. HRS 

TIHE SINCE: 

~I COMPRESSOR OVERHAUL: -o. HRS 
NZ COMPRESSOR OVERHAUL: -o. HRS 
C0'4BUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVF.RHAUL: -o. HRS 
NI TURRINE OVERHAUL: -o. HRS 
N2 TURR INE OVERHAUL: -o. HRS 

FUFL: JP-4C FUEL Hit RATln: 2.000 

OPE~ATIONAL nATA •••••o••············································· 
INLF.T AIP. TE•PERATURF, DEGREES F: SUAT TB.OD FINISH 80.00 

AT•OSP~ERIC PR£SSUPE: START FINISH 

INLF.T AIR HUMIDITY, LAS H20/LR AIR: o.01oq 

RELATIVE l<U'41DITY: -0. 00 PfRCEN T 

SA~PLE LINE: TE•PERATURE, DfGRF.ES t: 150.00, FLOo RATF., LITERS/MIN: Z.00 

NUMBER DF TFSTS: 

COM114ENTS: 

EXH~UST GAS PRESSURF IN INC><ES HG 
SMOKE OF.NSITY IS VON BRAND MEASURE PARTICULATES ARE IN '4G/M••l 

CLOCK TEST POWER ENG INF MEASURED GAS GEN CALC COMPRESSOR ENGINE TURBINE 
Tl HE HOOE fHPUST1LRS PF.~CENT SPEFD FUEL AIR FLOW FIA DISCHARGE PRESSURE INLFT 

OP RATED ••• FLnw LB/Sft TEHP RATIO TEMP 
SHP T.O. NI N2 LR/l<R ~EGREES F E PK OEGREES 

111q.oo I/ 0 6qo.oo 4 2410.00 6360.00 A rq. 00 11. 50 o. ooeqoo -o.oo 1.01 -o.oo 
1124.00 7.1 I 1250.00 A 11qo.oo 1515.00 11sq.oo 36.20 o.ooq100 -o.oo 1.06 -o.oo 
1138 .oo 3/ 2 IH0.00 II 36q5.00 6130.00 1'81.00 42.10 o.ooqaoo -o.oo 1.oq -o.oo 
1142 .oo 4/ l 5000.00 34 5150.00 qe10.oo 2861.00 85.20 o.ooq300 -o.oo 1.30 -o.oo 
1252.00 5/ q4TO.OO 65 116~. 00 10860.00 5340.00 121.00 o. 012300 -o.oo 1.66 -o.oo 
1303.00 61 10100.00 Tl 1440.00 11060.00 6040.00 PB.DO 0.013100 -o.oo I.Tb -o.oo 
1321.00 11 11120.00 Bo T6H5.00 11210.00 6100.00 135. 30 0.013800 -o.oo 1.e5 -o.oo 
I )]q.OO B/ I 3660.00 q4 ezco.oo 11560.00 gi 20. 00 l4q.]Q 0.015100 -o.oo 2.04 -o.on 

POWE Q F•HAUST [XftAUSI en en THC NO NO ND ALDEHYOES SHOKF PARTICULATES 
PERCFNT GAS GAS 1"E11 z IWFTI I WET I 2 x 

A ATED TEMP PRESSURE PPP'V IWETI PPP'IV PPMV I WET I IWETI 
T .a. OE'iREES f PSIA P[ AC F~T y PPHV PP~V 

no.oo 10. 5• 21 5. 3~ c. q1 81.30 <;.hO 1.00 h.bO 5.00 z.oo -o.oo 
R 105.00 ll. 38 11q.50 o.qs 30. TO b. qc 2.20 q.10 -o.oo 6.00 -o.oo 

II 115. 00 12. I 8 100. hO 1.13 16. IC 10.qo 2.00· 12.qo -o.no 5.00 -o.oo 
14 6Q5.110 ]H. 26 113. i30 1.42 •• 10 2q.3r. 4.60 33.qo -o.oo 13.00 -o.uo 
65 as~.oo 46. I q I 1. 30 7.10 1.o;o IR. 30 4.60 az.qo -o.oo -o.oo -a.on 
Tl qoo.oo ~I. 11 l "'· 10 2.21 1.10 '9t>.ti0 5.80 102.40 -o.oo 24.00 -o.oo 
80 q15 .oo 5J.b6 12.ro Z.14 I. TC llR.10 l. qn 122.zo -o.oo 24.00 12.00 
H 1 cos. ao Sq. 2 l I 0 •. 10 2. 64 I.BO 110. zo 1. 30 I TT .50 -o.oo 24 .oo 12.00 

PUWER •ASS F:MI "1ASS E~ I "!.\SS F •I r4ASS F•I l"AS"i F:!-11 ""ASS ~'Ill I MASS E"" I "1ASS F~ I MASS [HI •ASS E•I "'1ASS F.~.I -..455 f"'1 I 
PERCENT en !IC Ntl2 CO? ~o ND> CD H( N02 CU2 NO NOX 

RATFO LR/I K l R/I K. Lq/ IK LR/ I< I ~/I K Le/ lK L6/"P LI:'/~~ lq/HH LB/HR LB/HP LB/HR 
T.o. LR FUFL LB FUH L~ FUEL l 0 FUEL l ~ FUFL L~ FUFL 

44. dO 1'1.bq 0. )4 1040.71 1.q1 7.?h H.38 a. •2 o. 30 lb12.81 1.68 1.q3 
71. q" 3. 5'I u. Tl 3oqo.1e 2.21 ).00 'B. 52 4.20 O.H6 lb74."6 z.rc 3. 51 

II I 7. '\O 1.61 0.51 3105.61 J. I l l. 71 Zb.11 l.40 0.85 46ld.13 4.66 5.51 
H 6.14 n.11 1.06 3121.ZO b. 15 r.eo 11. 56 o.q• l. 03 RGlltb.'91 1q.10 27. 3J 
65 I. 64 o.oe o. 12 31 )4.q4 12.22 12.q4 .. ·~ n.44 3.83 16140. 51 65.Z~ hq.oq 
13 1.20 O.Of. 0.85 113s.5e 14.70 15.05 1. 71 0.34 5.15 IAqH.ql 85. Tb qo.q1 
80 I. OR o. ne 0.55 3115.11 16.51 I 1. I Z 1.l.b o.56 ).h6 2 IOOO.q6 111.0• 114. 10 
q4 o. re o.oe o.q1 3116. 31 71.14 ll.04 6.12 O.b3 1. )6 2546b.81 I 71. b4 l79 .oo 

POWER en en r1-1r. NO NO NO 
PtRCFNT z z ~ 

PAIEO L~/lKITll-f.iR. L8/ lK•TH-tiR LF\/ lK# IH-HR LB/lKillfH-... M LR/IK#TH-HR LB/I KITH-HR 
T.O. 

• 5 T. 0 15 11371.612 12.Hl 2.41P 0.415 z.er4 
A zz .01 l 291Q.51<tQ l. )51 2. lb4 n.(,90 Z.954 

II t 5 .nJi:J 2654.100 I. 31B 2.6Th o.•q1 3.lb1 
14 J.513 1req.301 0.188 3.860 0.606 4.~66 

65 o.q>1 1161.TH 0.0'16 6.eqo 0.405 r .zqs 
13 o. 122 11•q.qq1 o.n12 R.015 0.481 a •• q1 
AO O.blq 1 TQZ.65q 0.041 q .4 74 o. 312 9.181 
q4 o. 4ol 1864.135 0.046 12.565 o.53q I 1. IO• 
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CAL ID NUNBER: 3'H ENGINE TYPE ANO NDOEll JT-81>-9 SERUl NUllBER: P-665705 

TEST ORGANIZATION I PRATT G WHITNEY 

MODE FRACTIONAL POWER ElllSSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER • TH RATE RUE WT HCTOR NOOE NASS NASS IK LB FUEL I TH-ffR • Tt+-HR 

LB/HR lBIHR NIN. LBS. LBS. 

TUI-IDLE 0.060 870.0 12. 759 992.669 1.000 l9.00 lO.H4 3l4.34 n.001 275. 50 0.01765 
TAKEOFF 1.000 14500.0 3.IH 8600.510 1.000 0.10 o.oH lOO. 34 0.369 169. lT 0.00022 
CLINBDUT O.B50 12325.0 5.686 7253.199 1.000 2.20 0.208 265.95 0.184 45l.92 0.00046 
APPROACH 0.400 5800.0 16.478 32 ll. 089 l.000 4.00 1.099 214.07 5.132 386. 67 0.00284 
TAXl-IOlE 0.060 870.0 32. 759 992.669 1.000 1.00 3. 822 ll 5. 81 n.001 l Ol .50 0.03765 

TOTAL FOR CYCLE• 15.540 1010.52 1384. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 15.378 
LBS POLLUTANT/lK LB TH-HR/CYCLE: 11.222 
LBS POLlUTANTllOOOK LB TH AT T.O.: 0.255 

NOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RATE RATE WT FACTOR MODE NASS NASS IK LB FUEL t TH-HR t Tt+-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 870.0 6.495 992. 669 l.000 l9.00 2.057 314. 34 6.543 275.50 0.00741 
TAKEOFF 1.000 14500.0 o. 332 8600.510 1.000 0.10 0.004 l00.14 0.019 l69. l1 0.00002 
CLIMBOUT 0.850 12325.0 o. 350 7253.199 1.000 2.20 o.on 265.95 0.048 451.92 0.00001 
APPROACH 0.400 5800.0 1.011 321l. 089 1.000 4.00 o. 068 214.01 0.311 386.67 0.00018 
TAXI-IDLE 0.060 870.0 6.495 992.669 1.000 1.00 0.158 ll5.BI 6.543 lO I. 50 0.00741 

TOTAL FOR CYCLE: 2.899 1010.52 1384.15 
LBS PDllUTANTllK LB FUEL/CYCLE: 2. 869 
LBS PDLLUTANTllK LB Tt+-HRICYCLE: 2.094 
LBS POLlUTANTllOOOK LB TH AT T .a.: 0.261 

NODE FRACTIONAL POWER ElllSSIDN FUEL USAGE TINE IN NOi FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE AUE WT FACTOR NODE MASS MASS IK L8 FUEL • Jtt-HR I Ht-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TAXI-I OLE 0.060 810.0 2.237 992.669 1.000 19.00 0.108 314. 34 2.253 215.50 0.00257 
TAKEOFF 1.000 14500.0 211.123 B600.510 1.000 o. 70 2.463 100.34 24. 548 169.17 0.01456 
Cl INBOUT 0.850 12325.0 136. 287 7251.199 1.000 2.20 4,991 265.95 18. 790 451.92 0.01106 
APPROACH 0.400 noo.o 27.182 3211.089 1.000 4.00 1. 812 214.07 8.465 386.61 0.00469 
TAX 1- IDLf 0.060 B70.0 2.237 992.669 1.000 1.00 0.261 115.81 2.253 101.50 o. 00251 

TOTAL FOR CYCLE: 10.242 1010. 52 1384. 75 
LBS POLLUTANT/ 1K LB FUEL/CYCLE: 10.135 
LBS PDLLUTANTllK LB TH-HRICYCL E: 7 .396 
LBS POLLUTANT/IOOOK LB TH AT r.o.: 169. 869 
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OAH: 1115111 

TEST ORGANIZATION: PRATT & WHITNEY 

ENGINE SUPPLIER: PRATT ANO WHITNEY 

ENGINE CATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TYPE ANO MODEL: JT-so-q 

RATED l~RUSJ: 

ENGINE TOTAL TIMf: 

TIME SINCE HOI SECTION OVERHAUL: 

TIME SINCF: 

NI COORE SSOR OVERHAUL: 
N2 COMPRESSOR OVEKHAUL: 
COMBUSTOR CAN REPLACE~ENT: 
FIRST STAGF NUZZLE GUIDE VANE OVERHAUL! 
NI TURBl~E OVFRMAUL: 
N2 TURBINF OVERHAUL: 

FUEL: JP-4 FUEL H/C RATIO: 

14500, 

-o. HPS 

-o. HPS 

-o. MRS 
-o. HRS 
-o. HRS 
-o. HRS 
-o. HRS 
-o. HP S 

2.000 

OPERAflONAL OAT~ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR H~PERAIUMF, OFGREES F: START 70.00 FINISH 75.00 

ATHOSPHFPIC PRESSU•E: SIAR! ZQ. 1b FINISH ZQ.1b 

INLFT AIR HUMIOITY, LBS ~20/LB AIR: O.OIC} 

RELATIVF HUHIOITY: -0.00 PfRCFNT 

SERIAL NUMBER: 

SAMPLF LINf: TF~DERATURE, OEGRFFS C: 150,CC, FLOW RATE, LITFRS/MI•: 2.00 

SA•PLE LINE IR•NSPORT TIME, SEC: 1.00 

NUMBER OF TESTS: 

COMllllENT S: 

F.•HAUST GAS rRESSUPE IN INCHES HG 
SMOKE OENSITY IS VON BRANO MEASU•f PARTICULATES AHE l'\t ."'1G/M••l 

CLOCK Tf SI POWER ENG INF MEASU•En GAS GEN CALC 
Tl HE HOOF THPUST,LRS PEl'<ICFNT SPEW FUFL AIR FLO• FIA 

OR •Alfn RPM fLUW L~/~EC 

SHP T.O. NI ~:> LO/HR 

Q2 l .OO l / 120. 00 2425.00 f\340.00 R72.00 ZB. 00 o.noabOO 
QH.00 ll l 7l0. 00 H 3150.0C 7405.00 111q. 00 :ih.JO O. COQ020 
Q4). 00 ]/ 1120.00 II 'bR0,00 0060.on I 4Rl .no 42.50 0.00%BO 
Q5o.oo 4/ 5000.00 34 5 715. co Q770.00 2A6q.oo R6.h0 O.OOQIQO 

1101.00 11 4 l OA00.00 74 7450.0f'l 11035.00 60b5.00 lZ•. QO 0.012Q70 
1 l l l .00 Bl 11850.00 Bl 1b80.00 l I l 75 .00 b780.00 137.40 O,OlJbOO 
ll 2Q .oo Q/ llbM.00 Ql 8160.00 11500.00 BOl0.00 150, •O 0.014100 
1140.00 hi 1 ~~40.00 b5 7150. 00 l0H40.00 5275.00 l7Z.OO 0.012000 

POWER F>IHAU<iT FnlAUST CJ co THC NO NO NU 
~ERCENT C.AS GAS I "ET I 2 I WFTI 1 •ET I 7 x 

RAffO TFMP PRfSSuar_ PP"IV I ,.FT t PP"IV PP~V I Wf. TI I 'iiilfT I 
T .n. DFGRfFS F PS I A Pf'.'RCENT v PPp.!V PPMV 

4 100 .oo JO. 75 216. 70 a. tJ7 75. 30 J. 20 l. AO 1.00 
A 105. 00 JI. 55 118.M o.oq l 4. zo i;. ~o 4.50 10.10 

II 720. 00 '2 • 3 ~ '13. 41J 1.01 J. 10 "· 70 J.00 11.10 
)4 bq0.1"10 3~. 3l 46.i::l~ 1.4~ b.50 2-. eo 7. 20 Jh.00 
14 eoc. oo 51. 75 [4.50 2.26 2.00 qq,10 1. 80 101.50 
Rl QZO. oo 54.13 17.50 8. 10 5. 80 120.ro B, lO I 2R. 10 
H Qqo.oo 58,QO 10. RO R.lO b.1C lh5.JO ~ .10 lH.40 
b5 840. 00 '-8. lb 1 1. on e. 70 l. QO •5.qo 0.20 q4. IO 

P-bb510b 

COHPRFSSOR CNGINf. TURRI NE 
DISCHARGE PRESSUME I NLFT 

!FHP RHIO T f""P 
DEGREES F EPR OFGREES F 

-o.oo 1.01 -o.oo 
-o.oo I.Ob -o.oo 
-o.oo l .OQ -o.oo 
-o.oo I.JO -o.oo 
-o.oo I. 75 -o.oo 
-o.oo 1.85 -o.oo 
-o.oo 2.02 -o.oo 
-o.oo l.~4 -o.oo 

AL OE HVOE S SMOKE PAATICULl\T(S 

5.00 1.00 -o.oo 
-o.oo 2.00 -o. 00 
-o.oo 1.00 -o.oo 
-o.oo 12.00 -o.no 
-o.oo 24.00 l 2. 00 
-a.co 21.00 [4,00 
-c.oo 2Q.OO 14.00 
-o.oo -o.oo -c.oo 

PUWE~ •ASS EMI "111\S S l:MJ MAS<i F•I "!ASS E" I •ASS tHI ••~s EHi ~•~s E•I MASS F~I MASS Er4 I ~ASS E~I .MASS E•I MASS fMI 
PERCENT C'l HC 'IJZ C.Ol NO NIJJC C<l HC N02 C02 NO NOX 
~ ATED Lil./ II< LB/ 1 K LR/IK LR/I¥ LB/ lK L?/IK lf!/1-'k LB/HR U/HR L8/ttR: l P./HP Le/..-~ 

T.o. LO FtJ(l LR Fu EL L ll FU[L LR fUEL LR FUF. L LR ~Ul:L 

4 43.JI H. "'2 1.Z5 3046.05 l.05 7.JO )1.11 1. 57 I .OQ 2656.t 5 o.Q2 2.00 
R 2J." l. 62 I. It 7 10%.JI 1.qo 3. JI 21.16 I .QI l. 73 ]650.55 2.24 J,q7 

II 11. z• o. lQ o.q I JlOQ,53 2.64 J. 55 25.5R 0.5B I. J5 4605.21 J. QI 5. 76 
14 '· }Q n. 50 l. 5q lllb.4q 6. J' I .Q5 1 e.o• l .44 "· ~b 8QbQ.0Q 1e. 2~ Jl.PI 
74 l. Z0 0.10 l. I J lll5.4h 14. 4b l 5. 5q 1.11 Q.hl 6. A6 19016.54 B7.10 ~4.~b 

Bl O. JO n. OA 11. )) 3137.05 4. 74 lj .07 2.04 o. 54 2. 27 2126Q,l0 12. 15 J.t.i .. )7 

QJ o.n O.OQ ~.33 31 H.O• 6.bq 7 .01 1.1 l n.10 },b] 25127.88 5J.6l 5b.2'.\ 
b5 0.41 0 .05 ,, • 11 3llfi.q4 ).44 J. 76 2. I B 0.20 t.1J lb541.J8 I R.12 1q •• 5 

POWER f.O co THC M_I Ml NO 
PFQCCNT z 7 • 

RAT En lfi/ll(trH-HR LH/llC#TH-Hq LR/llClrT~-HR llH l 1< IJ JH-11M l~/11'.•TH-HR LK/ I K • Trl-ttR 
I• 'l. 

4 52. 4 5J l~AQ, 103 10.4)q 1.21z I. 511 2.183 
B ll.151 2qqz .2 •J ) • lj,64 I .RJJ l. 422 1.254 

ll 14.A75 2677.449 o. 331 7.210 0. 7~5 3.061 
14 J .6 10 l 7Q).q7q 0, 7A1 3 • .-,4 q o.q12 4 .5h2 
74 0.110 1700.740 0.057 A. l 20 0.6J5 fl.. 1'ih 
~l 0.112 11q4,a10 0.046 7. 71 l o. 1se 2.000 
q] 0 .151 1~47.618 o. 05, J.Q42 o.1qJ 4 .1 J5 
b5 a. ~7.q l 1}4.526 0.030 1 ,qon n. I BI 2 .OBI 
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CAl 10 NU118ERI 395 ENGINE TYPE AND llODEll JT-80-9 SERUl NUllBER1 P-665106 

TEST DRGANIUTIDN• PUTT l WHITNEY 

llODE FRACTIONAL POWER ElllSS ION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE AUE llT FACTOR llODE llASS llASS II. l9 FUEL I Tit-HR I Tit-HR 

LB/HR LB/HR lllN •. L9S. LBS. 

TUI-IDLE O.Ol>O no.o 11.002 949.518 1.000 19.00 9.811 300.1>8 32.651 275. 50 . o. 03563 
TAKEOFF 1.000 14500.0 o.564 8544.902 1.000 0.10 0.001 99.e.9 O.OH 169.11 0.00004 
CLlllBDUT o.no 12125.o 1.913 7191.04 1.000 2.20 0.010 21>1.94 o. 266 01.'12 0.00016 
APPROACH 0.400 5800.0 l4.9U 3322. 16 l 1.000 4.00 o. 9'16 221.0 4.491 396.e.7 0.00258 
TUI-IDLE 0.060 870.0 Jl.002 90.511 1.000 1.00 3.•11 110.18 32.651 101.50 0.03'63 

TOTAL FOR CYCLE• 14. 507 996.57 l 384." 
LBS POLLUTANT/II. LB FUEL/CYCLE: 14.557 
LBS POLLUTANT/ 11. LB TH-HR/CYCLE• 10.476 
LBS POLLUTANT/ 10001. LB TH AT r.o.: 0.045 

NODE FRACTIONAL POllER ENI SS ION FUEl USAGE TlllE IN HC FUEL LB HC I ENERGY LB HC I 
POllER I TH RATE RATE llT FACTOR NDOE NASS NASS II. LB FUEL I Tl+-HR I Tl+-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TAXI-IDLE o.o&o 870.0 5.ne 949.518 1.000 19.00 1. 760 300.68 5.954 215. 50 O.OD639 
TAKEOFF 1.000 14500.0 0.102 8544.902 1.000 0.10 0.004 99.6'1 0.035 169.17 0.00002 
CLlllBOUT 0.850 12325.0 0.482 7198.484 1.000 2.20 0.018 261-'14 0.067 451-'12 0.00004 
APPROACH 0.400 5800.0 1.256 3322.161 1.000 4.00 o.ou 221.48 o.na )86.67 0.00022 
TUI-IOU 0.060 810.0 5.558 949.5111!!1 1.000 1.00 0.648 110.n 5.854 101. 50 0.00619 

TOTAL FDA CYCLE 1 2.514 9'16." 1]84. 75 
LBS POLLUTANT/ 11. LB FUEL/CYCLE I 2.522 
LBS POLLUTANT/IK LB Tit-HR/CYCLE: 1.815 
L8S POLLUTANT/lOOOK LB TH AT T .0.1 0.20 

llOOE FRACTIONAL POWER ENI SS ION FUEL USAGE TINE IN NOX FUEL LB NOi/ ENERGY LB NOX/ 
POllER I TH RATE UTE llT FACTOR llOOE llASS HASS lK LB FUEL I Tit-HA I TM-HR 

LB/HR LB/HA lllN. LBS. LBS. 

Tall-IDLE 0.060 810.0 2.128 949.518 1.000 19.00 o. 737 100.68 2.451 275.50 D.00268 
T lKEOFF 1.000 14500.0 182.4'10 8544.902 1.000 o. 70 2.129 99.6'1 21. 151 169." 0.0125'1 
CLINBDUT a.no 12125.0 129. 129 "98.484 1.000 2.20 4.142 261.94 17.966 01.112 o. 01049 
APPROACH 0.400 5800.0 28.'189 1322.161 1.000 4.oo 1.913 221.48 8. 726 J86.67 0.00500 
TUI-IDLE 0.060 810.0 2. 328 949.518 1.000 1.00 0.272 110.18 2.451 101.50 0.00268 

TOTAL FOR CYCLE• 9.812 996.51 1384. 75 
LBS POLL UT ANT/ IK LB FUEL/CYCLE• 9. 846 
LBS POLLUTANTllK LB TH-HA/CYCLE: 7.086 
LBS POLLUTANT/IOOOK LB TH AT T .O.: 146.831 



DATE1 1116111 

TEST DRGINIUTIONI PRITT g WHITNEY 

ENGINE SUPPLIER• PRATT IND WHITNEY 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••******************************************-
CAL ID NUH8ER: 396 ENGINE TYPE AND HODEL: JT-80-9 

RATEO THRUSI: 

ENGINE TOTAL Tl•E: 

TIME SINCE HDI SECTION OVERHAUL: 

TIME SINCE1 

NI COMPRESSOR OVERHAUL: 
NZ COllPRfSSOR OVERHAUL! 
tDM8USTO• CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIOE VANE OVERHAUL: 
NI TIJRB I NF DY FR HAUL: 
NZ TURRINE OVFRHIUL: 

fUEL: JP-4 FUEL Hit RATIO: 

14500. 

-o. HRS 

-o. HRS 

-o. HRS 
-o. HRS 
-o. HRS 
-o. HRS 
-o. HRS 
-o. HRS 

2.000 

OPE~ATIONAL OITA ***************************************************** 

INLEI AIR TEHPfUTURE, DEGREES F: START B0.00 FINISH 84,00 

ATHOSPHEPIC PRFSSURF: START FINISH n.BT 

INLET AIR HUHIOITY, LBS H20/LB AIR: 0.0099 

RELATIVE HUHIOITY: -0.00 PERCENT 

SfR UL NUHAER: 

SAMPLE LlNEI TEllPERHU•E, DEGRFES t: 150.0C, FLOW RATE, LITERS/HIN: 2,00 

SAHPLE LINE IRANSPORI TIHE, SEt: 1.00 

NU118ER OF TES IS: 6 

COllHFNTS: 

EXHAUST GAS PRESSURE IN INCHES HG 
SNOKE DENSllY IS VON BRANO MEASURE PARllCULAIES AOE IN HG/H••l 

CLOCK IEST POWER ENG I NF MEASURED GAS GEN CALC 
Tl HE HOOE 11-!RIJST I L8S PERCENT SPEED FUEL A IR FLOW F/A 

"" QA TEO RPH FLOW LB/SEt 
SHP r .o. NI NZ L 8/HR 

HZ8.00 l / 0 5100.00 )5 57A5.00 9•rno.oo 2911.00 86.20 O.C09400 
3142.00 21 l 740.00 5 2615.00 66 75 .oo 899.00 29.40 O, OOA500 
1218.00 1/ 2 9500. 00 65 716C.OO 10935,00 5340.00 119.90 0.012'00 
121z.oo 4/ l 10750.00 74 H40.00 11140.00 6106.00 127.90 o. 013300 
lHl.00 5/ 11950.00 B2 7725.00 llH0.00 6875.00 135.70 0.014100 
IJOl .00 6/ 11650.00 q4 Al60.00 11615.00 A130.00 148.10 0.015200 

POWER E XHAUSf EXHAUSI en to fHC NO NO NO 
PERCENT GAS GAS I WEf l 2 IWCTI I WCT I 2 • 

RA TEO fEHP PAESSURF PPMY I •E II PPHV PPHV IWHI I WET I 
T .O. OEGRHS F PSIA PEAC ENf v PP1'!V PP"V 

35 10~. on 38.61 44.80 1. 46 6,00 30.90 6.10 31.00 
5 685 .oo 30.Q5 zn.10 0.95 IOl.10 1.70 4 .10 11.90 

65 A60.00 48. I 7 I 7 .40 2.11 1. 30 R5.30 7.80 93. 10 
74 90~. on 51. 16 11. qo 2. 71 4.60 I 05.90 8.RO 114. 70 
82 940,00 54.44 12.no 2.45 3. 20 131. eo Q,10 141.50 
q4 Q95,00 5q,12 lOdO 2. 74 1.90 174.50 10.40 1 B4,q0 

P-665708 

COMPPESSOR ENGINE !URBINE 
01 SCHARGE PRESSURE 1 NLE I 

TEHP RATIO TFMP 
DEGREES F EPR DEGREES 

-o.oo 1.30 -o.oo 
-o.oo 1.0• -o.oo 
-o.oo 1.63 -o.oo 
-o.oo 1.75 -o.oo 
-o.oo 1. A5 -o.oo 
-o.oo 2.02 -o.qo 

ALOEHYOES SMOKF PART ltUlATES 

-o.oo 15.00 -c. 00 
1.00 1.00 -o.on 

-o.oo 19.00 -o.oo 
-o.oo 21.00 10.co 
-o.oo 23.00 12.00 
-o.oo 25.00 12.00 

POWER NASS EHi MASS EMI •ASS FHI HASS EMI HASS EMI MAS~ E111tl HASS F•I MASS EM! MASS lHI MASS EHi MASS EHi HASS EMI 
PERCENT r.o HC ~02 C02 NO NO> co HC NOZ C02 NO NOX 

RAfEO LA/ IK LB/I K L~ll• LB/IK LB/IK LB/IK LB/HR LB/HA LB/HR LB/HR LB/HR L•IHR 
T .O. LB FUH LR FUEL LR FUF L LB FUEL LB FUEL L8 FUFL 

35 6.11 0.47 I. 37 Jllb.81 6.92 8.ZR 11.18 1. 16 3.98 9102.30 l0.14 24. 11 
5 46, 26 II. RR I. 57 3032.47 2.40 3.97 41.5• 10.bR 1.•1 2726.19 2. 16 ), 57 

65 l. 65 O. I 8 1. 21 )134.67 13. 25 1'9.46 0. 19 0.95 b. 47 lb7J9.ll 70.14 71.21 
1' 1.21 n.ZJ I. 27 3115.20 15.29 16.56 1. 41 I .41 1. 76 1914).54 93. 16 101.12 
82 O,Q8 0.15 1.10 ) 135. 80 11. 64 tp,9) •• 72 I.OJ A. 92 21558.62 121.H IJ0.16 
94 o. 75 0.00 1.2• 3136.35 20.88 22.1) 6.10 0,64 10.12 25498.49 169. 76 179. b8 

POWER to r.o fHC NO NO NO 
PERCENT 2 • 

RATEO L8/lKflTH-HR Lil/ lKITH-H~ l.8/lklTH-HA LR/IKHH-HR LB/ lKIH+-HR LR/I KITH-HR 
T .o. 

)5 3.4A6 I 784. 766 0,267 3,.Q4Q 0.780 4.12B 
5 56.199 1684 .041 14. 432 2.919 1.905 4.824 

65 o. '125 1762.014 0.100 7 .44 7 0.6Rl 8.128 
14 0.68Q I H0. 795 O. I 12 8.6R5 0.122 9,407 
8Z 0.562 1~04 .068 O.OA6 IC.146 0.141 10.892 
94 0.447 1868.021 0.047 12 .437 0.141 ll.17• 
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CAL ID NUllBEAI 396 ENGINE TYPE AND llDDELI JT-BD-9 SEA Ill NUllBERI P-665lOB 

TEST ORGANIUTIDNI PUTT l WHITNEY 

NODE FUCT IONAL POllER EMISSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POllER I TH RATE RATE VT FACTOR llODE IUSS MASS lit LB FUEL I TH-+IR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.060 810.0 40.029 961.914 1.000 19.00 12.616 306.52 41.353 215.50 0.04601 
TAKEOFF 1.000 14500.0 5.on 1101.01 1.000 0.10 0.059 IOI. 59 0.518 169.17 o.ooon 
CLIMBOUT D.850 12325.0 5.883 7332.417 1.000 2.20 0.216 268.86 0.802 451.•2 0.00048 
APPROACH 0.400 5800.0 11. 317 JJ42. 311 1.000 4.00 1.151 222.82 5.19' 386.67 0.00300 
TAii-iDLE D.060 no.o 40.029 967.914 1.000 1.00 4.670 I U.93 41.35' 101.50 D.04.01 

TOTAL FOR CYCLEI 18.179 1012.12 UU.15 
LBS POLLUTlNT/lK LB FUEL/CYCLE• 18. 543 
LBS POLLUTANT/IK LB TH-HA/CYCLE I 13.561 
LSS POLLUTANT/IODOK LS TH AT T.0.1 0.405 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RATE RATE VT FACTOR MODE 14ASS MASS IK LB FUEL I TH-HR t Tl+-HR 

LBIHR LBIHA MIN. Las. LBS. 

TUI-IDLE 0.060 870.0 9.UO 961.974 1.000 19.00 2.898 106. 52 9.03 275.50 0.01052 
TAKEOFF 1.000 14500.0 0.209 8701.441 1.000 0.10 0.002 101.59 0.024 169.17 0.00001 
CL IMBDUT 0.850 12125.0 O. HO lllZ.417 1.000 2.20 o.ou 268. 96 0.050 4'1 .92 0.00001 
APPROACH 0.400 5800.0 1.249 3342.371 1.000 4.00 o.on 222.82 0.314 386.61 0.00022 
TAii-iDLE 0.060 870.0 9.UD 967.974 1.000 1.00 1.068 112.91 9.453 I 01. 50 0.01052 

TOTAL FOR CYCLEI 4.064 1012.72 1384.75 
L8S POLLUU.NTllK LB fUELftYtlE• 4.0ll 
LBS POLLUTANT/lK LB Tl+-HAICYCLE• 2.915 
LBS POLLUTANTllOOOK LB TH AT T.O.: 0.168 

MOOE FRAtTI ONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOXI ENERGY LB NOX/ 
POWE A t TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tl+-HR 

lBIHR LB/HR MIN. LBS. LSS. 

TAXI-IDLE 0.060 870.0 3.953 967.914 1.000 19.00 1.252 306.52 4.084 215.50 0.00454 
TAKEOFF 1.000 14500.0 208.56' 8701.441 1.000 0.10 2.03 101.59 23.952 169.17 o. 01438 
CLIMBDUT o.no 12325.0 10.595 llJZ.417 1.000 2.20 5.338 268.B6 19.B56 451.92 o.011B1 
APPROACH 0.400 5800.0 30.365 1342. lll 1.000 4.DO 2.024 222.B2 9.085 386.67 0.00524 
TAii-iDLE 0.060 no.a 3.953 961.914 1.000 1.00 0.461 112.93 4.084 I 01. 50 0.00454 

TOTAL FDA t YtLE 1 11. 509 1012.12 1384.15 
LBS POLLUTANT/ IK LS FUEL/CYCLE• 11. 365 
LBS POLLUU.NTllK LB TH-HRICYCLE• 8.311 
LBS POLLUTANTllOOOK LB TH AT T.O.: 167.B09 
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DATE: 1112111 

TEST ORGANIZATION: PRATT G WHITNEY 

ENGINE SUPPLIER• PRATT AND WHITNEY 

ENG1NE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttt•ttttttttttttttttttttttttttttttttttttttttttt 
CAL ID NUMBER• Hl ENGINE TYPE AND MODEL: JTRD-11 SERIAL NUMBER: P676215 

RA TEO THRUST: 15000. 

ENGINE TOTAL TIME: -o. HRS 

Tl ME SINCE HOT SECT ION OVERHAUL: -o. HRS 

TIME SINCE• 

NI COMPAF SSOR OVERHAUL: -o. HRS 
N2 COMPRFSSOA OVERHAUL: -o. HRS 
COMRUSTOR CAN REPLACEMENT: -o. HAS 
FIRST STAGE NDZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE DVFAHAUL: -o. HRS 
N2 TIJRB I NE OVERHAUL: -o. HRS 

FUFL: JP-4 FUEL H/C RATIO: 2.000 

OPERATIONAL OATA ttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DECREES F: START -o.oo FINISH -0.00 

ATMOSPHF.RIC PRESSURE: START -o.oo FINIS~ -0.00 

INLFT AIR HUMIOITY, LBS H20/LB AIR: -0.0000 

RELATIVF. HUMIOITV: -0.00 PF.RUNT 

SAMPLE LINE: TEMPERATURE, CECREES c: 150.oo, FLOW RATE, LITERS/MIN: 2.00 

SA •PLE LINE TUNSPOPT TI MF., SFC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

EXHAUSI GAS PAFSSUAE IN INCHES HG 
SMOKE DENSITY IS VON BRANO MEASURF. PARTICULATES ARE IN MGnO•) 

CLOCK TEST POWER FNGINE •EhSUREO GAS GEN r.ALC COMPRFSSOA ENC I NE TURRI NF. 
TIMF. ~ODE THRUST, LBS PF.KC ENT SµEEO FUEL AIR FLOW F/A 01 SCHARCE PRESSURF. INLET 

OR RATFO AP• FLOW LB /SEC TEMP RATIO TEMP 
SHP r.o. NI N2 LB/HA OFGAEF.S F EPR OEGRFES F 

1033.on 11 0 1350.00 8 3250.00 7545.00 1n1.oo 31. 70 o.ooq5no -~.on I. 01 -o.oo 
1040.00 7.1 I lB70.00 l 2 3760. 00 8160.00 l5q6.00 43. 70 0.010100 -o.oo 1.10 -o.oo 
l 058. 00 ll l 850.00 5 2605.00 6h40 .oo q45.00 JO. 20 O.C08700 -o.oo l .04 -o.oo 
ll2! .00 41 3 50711.00 33 ~675.00 q140.oo 2q10.oo 11.00 0.011200 -o.oo 1.2q -o.oo 
l 22Z .oo 51 4 q5so.oo 63 1110. 00 10110.00 5465.00 122.00 0.012400 -o.oo l .64 -o.oo 
121q.oo 61 5 1 oqzo. oo 72 71~0.00 ioqqo.oo 6Z75.00 12q.60 0.013500 -o.oo 1. 75 -o.oo 
l 254.00 11 • 12000.00 7q 762~. 00 lll55.00 6qso.oo 136.00 0.014200 -o.oo l .86 -o.oo 
1110.00 R/ 7 13360.00 Bq 7950.00 ll 370.00 7q10.oo 146.60 o. 0 l 5000 -o.oo l .98 -o.oo 
1331.00 qi R 14330.00 95 B270.00 11545.00 8640.00 1517.00 0.015600 -o.oo 2.01 -o.oo 

POWE A EXHAUST EXHAUST co co f Ht NO NO NO ALOEHVOES SMOKE PART I CULA HS 
PFACF.NT GAS GAS ( WFT > 2 I WE"TI I iilET) l x 

RATED TFMP PRESSllRF PPll'V I •F Tl PPMV PPMV I WE Tl I WE Tl 
T .o. OEGAFFS F µSIA PHCFNT v PPMY PPMV 

q 715. 00 32.09 l 36. RO l .l 4 ll .60 17.bO 5.10 l 7. 70 -o.no z.oo -o.oo 
l l 735.00 32. 8B ll~.30 1.23 12.40 15.50 6.40 21.QO -o.oo 3.00 -o.oo 

5 6 75. 00 31. 29 214.40 1.oq 74.60 5. l 0 5.BO 10.qo 6.00 1.00 -o.oo 
l3 71o.00 38.65 4b.l0 1. 51 4.CJO 33.40 7. 50 40. CJO -o.oo 15.00 -o.oo 
61 860.00 •R.70 l 5.60 2.25 1.20 q5.RO 7.60 103.40 -o.oo 25.00 -o.oo 
72 905 .on 51.Aq ll.70 2 .4 l o. 7C l 18. 8D R.50 12 7. JO -o.oo n.oo -o.oo 
7q q4D. oo 54. 88 12.00 } • 51 0.50 142.40 ID.DO 152.40 -o.oo 28.00 14.00 
9q q55 .oo 58. 45 10.50 Z.bi:t l .40 175.10 11.qD 187.00 -o.oo 2q.oo 14.00 
q5 l 02 5. DO 60.94 o.oo 2. 70 1. 70 I 9R. 30 15.60 2 ll. 90 -0.0D 31.00 16.00 

PIJWFR ~ASS E•I ~ASS EM! .. 5S EMI MASS EMI •ASS E•I 14ASS E• 1 MASS FMI •ASS E•l M~SS EMI MASS E•I !'4ASS Eli"I "6SS EMI 
PERCENT r.n Ht NU2 cn2 NO NOX co Ht N02 C02 NO NUX 

RATED LBllK L R/l K LBllK LB/ l K LR/ lK LB/ lK L81"A LB/HA LB/HA LB/HR LB/HR LB/HR 
T .n. LB FUEL LB FUFL LR FUH L 8 FUEL LR FUEL LR FUEL 

R 23.62 1.12 1.45 3002.07 J.57 5.02 JO. 53 4.0lt l. 81 ]QqB .05 4.62 b."Q 
12 17. 71 l. 14 l .6q 3106.76 4. 09 5. TR 28.JO l. Rl 2.10 4958.38 6.53 0.13 

5 l8. 21 1.63 I. 70 1056. 10 1. 50 l. 20 lb. l 6 7 .21 l.61 2B88.58 l .41 3.02 
H 6.02 0.37 l .60 3127.28 7. l 4 e. 74 l 7. 65 I. 07 4. 70 q162.q3 20.n 25 .61 
63 1.18 0.06 1.11 1135.40 13.% 15.0b 7 .56 0.33 6.05 1713'.08 1b.Z1 82. 32 
72 l. l l 0.03 ! • lb Jl15.R7 16.1 h 11. 32 7.12 O.ll 7 .26 l%71.5q 101.40 108.66 
10 o. qi; 0.02 l. 30 Jllb.20 18.45 1q. 75 6 .5R D.16 q.01 217%.56 128.25 137.26 
89 0.1R 0.06 l. 46 lllh.15 21.42 22.88 •• 20 o. 4 7 l l. 5• 24B71.26 l6Q.RP, 181. •2 
05 0. 71 0.07 1.e 1 3116.4'9 23.30 25.l 4 6.12 0.60 l 5. 8• 21oqe.eJ 201.35 217.lCJ 

POWE A co co THC NO NO NO 
PERCENT 2 1 K 

RATED LR/li<."11TH-HR L Bl IKHH-HR LB/lKllTH-HR LR/llUTH-H~ LR/ 11(.fft+-HR LB/ l K fTH-HR 
T .o. 

8 22.6lB 296l.5lB 2.qn 3.422 1. 385 4.807 
12 15. l 33 2651.543 o.q74 1.4q3 l .442 4 .915 

5 42. 54 l 3108.311 8 ·" 78 l .662 1.aqo l. 553 
H l.481 l807.2H o. 21 l 4.124 o.q26 5.051 
63 n. 1qz l704.2J9 o.D35 7 .~86 0.634 8.620 
72 o. 652 l801.q19 o. 019 9.286 o.664 q.q50 
70 n.548 1816.380 0.013 10.bRR 0.751 l l .418 
BO 0.464 l861.6ll D.035 12. 715 D.864 lJ.579 
95 0.427 IR9l.056 n.o4l 14.051 1.105 15.156 
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CAL ID NUNBERI 393 ENGINE TYPE IND NODEL• JTS0-11 SERIAL NUNBEA• P6l6215 

TEST OAGINI UTIONI PRITT l WHITNEY 

NODE FRICTIONAL POllEA ENISSlON FUEL USAGE TINE IN co FUEL L8 CO I EN EAGY LI CO I 
POWER t TH RITE RITE MT FACTOR llODE NISS NISS IK LB FUEL t TH-H• • TH-.. 

LB/HR LB/HA lllN •. LBS. LBS. 

TUI-IDLE 0.060 900.0 34. 864 1019.034 1.000 19.00 11.040 322.69 34.213 295.00 o. 03114 
TAKEOFF 1.000 15000.0 1.798 9035. 134 1.000 0.10 0.021 105.42 0.199 1 n.00 0.00012 
CLlllBOUT o.no 12150.0 4.615 7648.832 1.000 2.20 0.111 290.u 0.611 467.50 o.ooon 
IPPADICH 0.400 6000.0 16. 356 3488.132 1.000 4.00 1.090 232.54 4 .68'1 400.00 0.00213 
TUI-IDLE 0.060 900.0 34.B64 1019.034 1.000 1.00 4.06B 118.89 34.213 105.00 0.03114 

TOTAL FDA CYCLE• 16.391 1060.00 102.50 
LBS POLLUTANT/ IK L8 FUEL/CYCLE• 15.463 
LBS POLLUTANT/ IK L8 TH-HA/CYCLE• 11.442 
LBS POLLUTINT/IOOOK LB TH IT T.O.: 0.140 

llOOE FRACTIONAL POWER EMISSION FUEL USAGE TlllE IN HC FUEL LB Ht I ENERGY LB HC I 
PDWEA t TH AUE RATE WT FACTOR llDOE NISS NISS llt LB FUEL t TH-HR t TH-HR 

U/HR LB/HA NIN. LBS. LBS. 

TUI-IDLE 0.060 900.0 7.003 1019.034 1.000 19.00 2.21a 322.69 6.872 zu.oo 0.00718 
TAKEOFF 1.000 15000.0 o.o '1035.134 1.000 0.10 o.o 105.42 o.o 115.00 o. 0 
Cl IMBDUT 0.850 12750.0 0.045 7648.832 1.000 2.20 0.002 280.46 0.006 401.,0 0.00000 
APPROACH 0,400 6000.0 0.945 )488.132 1.000 4.00 0.063 232. 54 0.211 400.00 0.00016 
TUI-IDLE 0.060 '100.0 7.00J 101'1.034 1.000 1.00 o.e11 11808'1 60872 105.00 o.OD778 

TOTAL FDR CYCLE• 3.09'1 1060.00 102.5D 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 2.924 
LBS POLL UT INTI IK LB TH-HR/CYCLE• 2.164 
LBS POLLUT INTI IODDK LB TH IT T.0.1 o.o 

MODE FRACJIDNIL POllEA ElllSSIDN FUEL USAGE TINE IN NOX FUEL LB NDX/ ENERGY LB NOXI 
POllER t TH RATE RATE llT FACTOR NODE NASS lllSS IK LB FUEL t TH-HR t TH-HA 

LB/HR LB/HR lllN. LBS. LBS. 

TAXI-IDLE 0.060 900.0 ).423 101'1.034 1.000 1'1.00 1.094 322.6'1 3.35'1 2B5.00 0.003BO 
TAKEOFF 1.000 15000.0 241.876 '1035.134 1.000 0.10 2.922 105.42 26. 76'1 115.DO O.Ol6ll 
CL IMBDUT 0.850 12750. 0 164.505 7648.832 1.000 2.20 6.032 280.46 21.507 467.50 0.012'10 
APPROACH 0.400 6DOO.O 34.660 3498.132 1.000 4.00 2. 311 232.54 '!.'Ill 400.00 0.00518 
TAXI-IDLE 0.060 900.0 J.423 101'1.034 1.000 1.00 o.J'l'I 118. B9 J. 359 105.00 0.003BO 

TOTAL FDA CYCLE• 12. 64B 1060.00 1412.50 
LBS POLLUTANT/ lK LB FUEL/CYCLE I 11. '132 
LBS POLLUTINT/lK LS TH-HR/CYCLE• 8.B2'1 
LBS POLLUTANT/ lOODK LB TH IT T .o. 1 188. 126 
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DATE• 11 1171 

TEST ORGANIUTION• PRATT g WHlrNEY 

ENGINE SUPPLIER• PRATT AND WHITNEY 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

C&L ID NU~BER: 61 ENGINE TYPE AND MODEL: JT90 SERIAL NUMBER I 

UTED THRUST: 0500. 

FNGINE TOTAL TINE: -o. HRS 

TIME SINCE HOT SECTION OVERHAUL• -o. ~RS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: -o. HRS 
NZ CO~PRESSOR OVERHAUL: -o. HRS 
COMBUSTDR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NOZZLE GUICE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
HZ TURBINE OVERHAUL: -o. HRS 

FUEL: JP-4C FUEL Hit AA TI o: 2.000 

OPERATIONAL OITA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, OEGRFES F: START 81.60 FINISH 76.30 

ATMOSPHERIC PRESSURE: START FINISH 3D.DD 

INLET AIR HUMIDITY, LBS HZOILA AIR: D.DIOD 

RELATIVE HUMIDITY• 42.0D Pf.RCFNT 

SAMPLE LINE: TEMPFRATUAE, DEGREES C: 150.DO, FLOW RATE, LITFRSIMIN: 2.DO 

SAMPLE LINE TRANSPOR I TIME, SEC: 1.00 

NUMBER OF TESTS• 10 

COMMENTS: 

D-7 SHORT CnNE 

CLOCK fFSI POWFA ENG I NE MEASURED GAS GFN CALC COMPRESSOR ENGINE TURBINE 
TI Mf MO~E IHPUSI ,LBS PERCENT SPEED FUEL AIR FLOW FIA DISCHARGE PRFSSURE INLET 

OR RATED RPM FLOW LA/SEC TFHP RATIO TEMP 
SHP T .o. NI N2 LB/HR DEGREES F EPR Df.GREES F 

2121.00 II D 2q4a.DD 6 ID22.5D 4956.DD I 712 .DO 45.64 D.010500 831. 30 l.D2 1122.20 
2138.00 21 I 4D28.00 q 1185. 60 5330.00 2011.00 53.3'1 O.OIOAOO B85.40 1.02 1180.90 
2148. 00 JI 2 IDl67.DO 23 186D.6D 6386.00 4H6.DO 86. 51 O.DJJ600 I 06l .2D 1.01 1518.00 
2201.DD " 3 Jl?DA. DD 11 2989.6D 7252.0D 11879.DD 165. 40 D.ol9q6o 1321.60 1.za 2111.90 
2213.0D 5/ !6753.DD 84 3172.00 7lq4.0D 14183.DO IA 1.11 0.071690 1370.30 1.36 2?51.50 
2222.0D 6/ 40~70.0D 94 H02.AD 7556. DD 16052.00 192.11 D.D2JIOD 1407.40 1.42 2364. 50 
2232.DD 11 6 13044.DD 75 3045.6D 728R.DD 12588.DO 115.DO D.DZODOO 1333.00 1. JI 2155.00 
220.00 81 1 207BO.OO 47 2543.DO 7168.0D B470.00 129.50 D.01820D 1232 .OD 1.16 IQ54. 20 
2250.00 QI A 7538.0D 11 1610.•0 6048.00 3250.00 75.10 0.012DOO QQS.40 1.05 1363.40 
2303.0D IOI 9 3413.0D 1 110?.AO 5t 51.00 1882.0D 52.ZD D.DIODOD 85 7. 6D 1. 02 1135. ID 

POWER EXHAUST [ XHAUST cu en THC NO NO NO AL Of HY DES SMOKE PA~Tlr.ULAIES 

PERCf.NI GAS GAS I WFll 2 I WET I I •E II 2 x 
••TED fE JllllP POfSSURE PPMV C \llET I PPHV PPJllllV IWFll IWFTl 
r.o. OEGRFFS F PSIA P(RCENT v PPHV PP .. V 

6 610. 50 l4.q4 488. DO 1. 5q ?4l.OO q.JD 4. 5D 11.AO -0.DO -0.DO -0.DD 
q 675.9D 15.0l 361. 50 I• 6R 68.90 12.0D e.10 20. ID -o.oo -0.DO -0.DD 

2) 768 .oo 15.64 a•.20 2 .z4 14. 70 41.70 9. 00 50. 70 -o.oo -D.DO -D.00 
11 qs1.aD 18. h6 12.ZD l.J7 o.lD 226.0D 12.sD na. so -0.DD -o.oo -D.DD 
84 !DID. ID IQ.70 I I.DD ) .. 64 5.80 JI Q.OO 16.QO HS.90 -o.oo -0.DD -D.OD 
94 1524. ID ZD.57 I I .6D 1. 84 1. 60 4D4. ID 21.6D 425.70 -D.OD -o.oo -o.oo 
75 1436.10 I~. qa 11.20 J. JS h.30 251.70 14.50 266.ZD -o.oo -o.oo -o.oo 
47 llH.00 16.96 11.10 3.00 6.~D 141.10 ID.60 151.70 -D.DO -D.DD -o.no 
11 1168.10 15. l6 150. 60 1.ae 34.10 16.80 12.40 lQ.20 -0.DD -o.oo -o.oo 

1 1116. ro 14. 98 423. 20 1.51 184. lD 6.QO 11. ZD 19.10 -D.00 -o.oo -0.DD 

POWER HASS F.MI .ass FH I .•ASS EHi MASS ENI HASS FMI "4SS F•I •ASS E"I HASS EHi NASS ENI HASS F.HI HASS EHi MASS (HI 
PERCENT co HC NQZ coz NO NOX ~n HC NOZ C02 NO NO• 

RATED LR/IK L 8/1 K LRll K LBllK L A/IK LRllK LB/MR LB/~P LR/HR LR/HR LR/HI< LB/Hit 
T .o. LR FUFL LB FUF.L LB FUF.L LB FUFL l R t:UFL L~ FUEL 

6 58.~0 lh.11 o. aq 2Q99. e1 1. 81 2.11 101.49 2R.Q4 I. 54 5195.7D J. 18 "· 11 
9 41.()0 4.57 1.54 JD5Q.l7 2. ZR 3.8) 86.17 q.,47 3. IQ 6l35.Q5 4. 73 7.Q2 

23 1. 41 D. 75 I. JI 312J.Q5 6.08 7.JQ 11.11 l.17 5. 57 13264. 29 25. Al 31. 19 
11 0.12 D. 21 1.22 3136.D? 21.qq n.zo 8 .58 2.s• 14 .45 l125l.A2 261. I 7 275.61 
84 D .6D 0.1 a 1. 52 JI lh. 30 28.13 30.26 a. 56 z.sa 21. 5Q 44482 .Dq 407.53 42q .12 
Q4 0.60 n.23 I. 84 3136.18 34.5D 36.35 q .h~ l.6J 2Q.b0 50141.86 553.82 583.42 
75 D.hh D.7.1 1. 41 3116.12 ?4.41 25. A2 8.33 z. b8 I 7. 7D 3<i477.48 307. 32 325.03 
41 1.18 0.26 1.16 JIJ5.18 I 5. 47. 16.57 Q.QI 2.1a q. 75 261QR.25 12Q.8C 13Q .55 
17 15. 84 z.os z .14 3107.27. 4.b) 6.17 51.0 6.68 6.96 IODQS.46 I 5.D5 22.01 

1 51. 82 12.QJ 2.?5 3D20.B6 1. 3Q J.64 ~7.53 24.H •.24 5685.25 2 .61 6.85 

POWER ca en IMC NO NO NO 
PERCENT 2 2 x 
RATE~ li\/ lKffH-HR LB/lKllllTH-H~ LA/I KITH-HR LB/ l IOITH-HA LAI IKITM-MR l8/lK.•TH-HR 
T .n. 

6 J4. •27 1762.44Q Q,818 I .D78 0.521 I.SQQ 
Q 21.542 1572.916 2.351 l. 175 D.79) 1.967 

23 3. 121 I 3D4.642 D.312 2.5)9 O. S4R 3. DA7 
11 O.Z15 11q3.6qs O.D81 8.36q 0.463 8.831 
84 o.n1 11.1D .2qQ 0.070 11.oas 0.587 11.6 76 
Q4 0.236 1228. 75D o.oaQ I J.518 o. 723 14.240 
75 0.252 11Q4.695 0.0•1 Q. JOO D.516 9.8)6 
41 D.417 I ZID. J6Q 0.105 6.246 0.46Q 6.715 
11 6.830 \]]q.,673 O.R86 1.qqb D.924 z.no 

1 28.577 1665.16) 1. 128 0.765 1.242 2.0D8 
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CAL ID llUllBERI 6 I ENGINE TYPE AND llDDEL I Jf9D SERIAL NUllBERt X-495-10 

JEST ORGANIZATION• PRAJJ & llHIJNEY 

llODE FRACTIONAL POllER Ell I SS ION FUEL USAGE JlllE IN co FUEL LB CO I ENERGY LI CO I 
POllER I JH RUE RATE llT FACTOR llODE 11155 1115S IK LI FUEL I Tl+-Ha I Tl+-Ma 

LB/HR LI/HA lllN. · LIS. LIS. 

T Al I-IDLE 0.010 3045.0 112. 534 UH.137 1.000 19.00 35.636 59B.23 59.569 91>4.25 0.011>96 
TAKEOFF 1.000 43500.0 11. 815 1100.461 1.000 0.10 0.220 199.11 1.101 501.50 0.00043 
CLlllBOUT O.B50 36915.0 lB. 119 14531. 715 1.000 2.20 0.1>1>1 533.05 1.250 1355. 75 0.00049 
APPROACH 0.100 13050.0 21>.695 545B.1>95 1.000 4.00 1. 710 363.91 4.890 870.00 0.00205 
TUI-IDLE 0.010 1045.0 112.5H 181'1.131 1.000 1.00 u.tz9 220.40 59.569 355.25 0.03696 

TOTAL FOR CYCLE• 51.411 1914.70 4052.15 
LBS POLL UT ANTI IK LB FUEL/CYCLE• 26.IU 
LBS POLLUTANT/IK LB Tl+-HA/CYCLEI IZ.6'10 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 0.506 

llODE FRACTIONAL PONE A ElllSSIDN FUEL USAGE JlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
PON ER I TH RATE RATE WT FACTOR llODE llASS llASS IK LB FUEL I Tl+-HA I Tl+-HR 

LB/HA LB/HR lllN. LBS. LBS. 

JUI-IDLE 0.010 3045.0 8'.2D5 18B9.137 1.000 19.00 26.982 598.23 45.103 964.25 D.02798 
TAKEOFF 1.000 43500.0 6.l>ZZ 11061>.46 I 1.000 0.10 0.011 199.11 O.lBI 501.50 O.ODOl 5 
CLIMBOUT O.B50 36915.0 5.1>41 14537. 785 1.000 2.20 0.201 533.05 0.388 1355. 75 0.00015 
APPROACH 0.100 11050 .o 5.5 .. Z 5 .. 5B.695 1.000 ... oo 0.169 161.'ll 1.015 &l0.00 0.00042 
TAXI-IDLE 0.010 3045.0 n.zo5 1889.137 1.000 1.00 9.'141 220 ... 0 45.103 355.25 0.02798 

TOTAL FOR CYCLE• 37. '76 1914. 70 4052. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 19.625 
LBS POLLUTANT/IK LB TH-HA/CYCLE• '1.212 
LBS POLLUTANTllOOOK LB TH AT T.0.1 Io 716 

llOOE FAACJ IDNAL POWER ElllSS ION FUEL USAGE TlllE IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER I TH RATE RATE WT FACJDR llDDE llASS MASS IK LB FUEL I TH-HR I Tl+-HR 

LB/HA LB/HR MIN. LBS. LBS. 

TUI-IDLE D.070 3045. 0 5.8Z2 1819.1)7 1.000 19.DO 1.eu 598.23 1.012 964.25 0.00191 
UKEDFF 1.000 43500.0 f>81. 509 11066.41> I 1.000 0.10 7.951 199. ll 39.933 507.50 0.0156 7 
CLIMBOUJ o.Bso 36915.D 444.902 .14537. 785 1.000 2. 20 16. 313 531. 05 30.603 1355. 75 0.01201 
APPROACH 0.100 13050.D 5D. 315 5451.6'15 1.000 4.00 3.354 363.91 9.217 870.00 0.00386 
TAXI-IDLE 0.010 3045.0 5.8Z2 1889.131 1.000 1.00 0.679 220.40 3.0B2 355.25 D.00191 

TOTAL .FDR CYCLEt 10. 141 1'114.10 4052.75 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 15. 742 
LBS POLLUTANT/ IK LB TH-HR/CYCLE I 1.01 
LBS POLLUTANT/ IOOOK LB TH AT T.0.1 182. 780 
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OATEI 11 8171 

resT ORGANIUTIONI PUTT ' WHITNEY 

ENGINE SUPPllER: PRATT ANO WHITNEY 

' ENGINE OATA ••••••••••••••••••••••••••••••••**************************************************************************** 
CAL 10 NUMRER: 147 ENGINE TYPE ANO MODEL: JT90 SERIAL NUMRER: 

RATED THRUST: 4l500. 

ENGINE TOTAL TIME: -o. HRS 

TIME SINCE HOT SFCTION OVERHAUl: -o. HRS 

NI COMPRESSOR OVERHAUL: -o. HPS 
N2 CO~PRE SSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN RFPLACEMENT: -o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
N2 TURBINE OYrRHAULI -o. HRS 

~UEL: JP-4C FUEl H/C RAllO: 2.000 

OPERATIONAL DATA *********************************''****************** 

INLET AIR TEMPERATURE, DEGREES F: START 85.20 FINISH B4.60 

ATMOSPHERIC PRESSURE: STAR! 10.07 FINISH 10.07 

INLET AIR HUMIDITY, LRS H20/L8 AIR: 0.1100 

REllT IVE HU•IDITY: H.50 PERCENT 

SAMPLE LINE: IEMPERATURf, DEGREES C: 150,00, FLOW RATE, LITFRS/MIN: 2.00 

SAMPU LINF TR AN SPDR I TI MF., SEC: 1.00 

NUMBER OF TESTS: 10 

COMMENTS: 

D-7 SHORT CONE 

CLOC• res r POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME MODE THRUST, l SS PF.~CENT SP EEO FUEL AIR FLOW FIA OISCHAPGE PRESSURE INLET 

OR RATEO RPM FLOW LB/SEC TFMP RATIO IE•P 
SHP r.o. NI N2 LB/HR DEGREES F EPR DEGRF.ES F 

1050.00 " 0 7.14?.00 6 1021.40 4977.00 1749.00 45.5B 0,011610 Bl9.0D 1.02 I IJOB.00 
1059.00 21 I 3764,00 8 ll91. 1t0 5370.00 2102.00 5J. 56 0.011900 BBB.10 1.02 1191.00 
1112.00 }/ 2 11040, 00 75 1917.00 6622.00 4846.00 91,JO 0.016090 1101.20 1.oe 1619.20 
llJJ.00 4/ l 10@41.00 10 1012.00 7420.00 12461.00 166.51 0.022690 1152.20 1.29 2116.80 
1140.00 " 4 17004.00 85 1242.40 7580.00 15218.00 184.58 0.025000 1405. BO I. lB 2147.80 
1151.00 ,, 5 14530.00 79 1112.00 7503.80 1412B.OO 177.94 0.024070 1194.60 t.H 2282.50 
1203. 00 11 6 H946.00 78 3144.10 1484. TO 13814 .oo IT4. 13 0.024000 1317. 70 l.H 2201.20 
1212.00 81 1 21482.00 49 2652. 90 7109.60 R619.00 135.01 0.019150 1255.90 1. 18 1917.30 
1225.00 9/ 8 7306.00 16 1642.20 6178.60 3397. 00 74. 13 0.015780 1019.40 1.05 1418.00 
1219. 00 10/ 9 1323.00 1 1130, RO 5272.10 1960.00 50.47 0.011110 976.20 1.02 llT2.TC 

POWER E XHAUSI F XHAUST co co THC NO NO NO AL OF.HYDE S SMOKE PART ICULAIES 
PERCENT GAS GA~ CWETJ 2 I WF II I WET I 2 x 

RAIEO TEMP PMfSSURE PPMY I •ETI PPJlllllV PPMV I WET I lofTI 
r .o. DEGRFES F PSIA PERCE NI v PPMV PPMY 

6 1110.20 14.94 IOb•.OO 1.59 2 n. no T. 50 "· 20 15.TO -o.oo -o.oo -o.oo 
9 1118. 50 15.0l 7'51. 70 I. ~6 127 .50 10.90 10. TO 21.50 -o.oo -o.oo -o.oo 

25 12•9. TO 15. TB 55.~0 2.4] T. TO 54.90 8. TO 63.bO -o.oo -o.oo -o.oo 
10 1444.00 19.81. 10.60 ] • 10 2.10 2l9 .bO IT.JO 295.90 -o.oo -o.oo -o.oo 
95 1510.10 20.09 9.TO 4. 01 4.50 411.10 24.00 415.10 -o.oo -o.oo -o.oo 
19 1491.20 19.54 •• so l. 96 9.70 344. 50 21. 30 lb5. 00 -o.oo -o.no -o.oo 
78 1492.40 19.14 ~.TC l. TB 9.•o 322.10 20.20 142. 30 -o.nn -n.oo -o.oo 
49 1166. 6n 17.17 15.90 z.qr 5.70 116.50 10, 70 141.20 -o.oo -o.oo -o.oo 
16 1200.40 15.]b 11•.no 2.05 21.90 29.50 11. 60 42.10 -o.oo -o.oo -o.oo 

1 1145.10 14.99 )6q.4Q l. h1 141.10 6.•o 11.10 20.20 -o.oo -o.oo -o.oo 

POoEP •ASS E• I MSS EMI MASS E•I •ASS F•I •ASS E•t lllASS E"1 I •ASS E•I MASS EHi MASS fMI •ASS E"I MASS EHi MASS EHi 
PF.RCENI co HC ~07 C02 NO NOX co HC N02 Cfl2 NO NUX 

PATED L8/ IK LB/ I K LB/IK LB/I K Len• LR/ IK L BIHM LB/HO LB/HM LR/HR LB/HR LR/HR 
T .o. LB FUFL LR FUEL LB FUFL LB FUEL LR FUFL LB FUFL 

6 124. Bl 15.58 1. 57 2999.87 I.It'+ 3.01 Z IR, JZ 21.25 2. T5 50TO, 11 2. 52 5.27 
9 R5. 99 9. l4 7.01 7q79. qz 2.01 4.01 190.52 17.54 4.11 626].Tq •• 26 R. 4R 

25 It. 57 0.36 1.11 1129.57 T. J9 8. 56 22.16 t. T~ 5. 69 15165,Re 35. 92 •I. 50 
70 o. 57 O.Ob I. 53 3116.t.7 24.69 2b .27 1. I l O.@I 19.11 19oq2. z9 307.72 326. 91 
95 o. 48 o. 13 1.% 1116. 63 33.62 35.58 1. 35 1.95 2q.sT 47733.28 511.57 541.44 
T• 0.49 o.2q I. 8 I 3136.18 ?9.2b JI. 01 b. Qlt 4. ~b 25. 56 44308.00 411.•o 438.96 
18 o. 51 o. 2• I. T~ 11 16.14 ?T.94 2q.6Q 7 .O"I 4.02 24.?4 43395. 41 386.46 410.11 
49 1.oT 0.22 I. 19 3135.46 15.06 16.25 9.71 1.89 IO, 18 21021.41 129.93 140.00 
16 11.10 I. 21 2 .16 lllb.bb 4.5J 6.6. )Q, ]9 4. 12 7,]4 1059T.29 15.19 22.n 

T 42.96 9. 19 2. 53 3044,61 1.12 ], 95 94,01 19, ]~ 4.97 5967.55 2.58 7.55 

POWER co co THC NO NO NO 
PERCENT 2 2 • 

RATED LR/ lK II fH-HFI lB/lK.tTH-HR L8/1KMTH-HR. LA/ lK•TH-HR LA/IK41fH-HA LB/ lKITH-HR. 
T .O. 

6 T9. 622 1949.057 q.c:nq 0.918 1.001 1.921 
9 47.C16l lb64, I JO 4.659 I .112 I. I 2 I 2.251 

25 2.nos l]Tl.770 0.1~9 l.244 0.514 J.H9 
TO o. 211 1267.543 0.026 9.9TR 0.620 10.591 
95 0.1•9 1289.•50 0.05) 11.BB 0.907 14 .632 
19 0.201 1183.174 0.110 11.912 o. 140 12. 112 
78 0.209 1278.072 0.118 11. 385 n.114 12.099 
49 0.429 1257.804 0.089 6.044 0.414 6.51T 
16 5.255 1449.122 o.~t).r. 2. 106 1.005 l.111 

1 25.292 I 195.834 5.531 0. 776 1.495 2.n1 

IV-274 



CAL ID NUl!BEA I 10 ENGINE TYPE AND NDDELI J'9D SERIAL NUl!BERI l-49!r-HB 

TEST DRGANIUTIDNI PRATT & WHITNEY 

l!ODE FRACTIONAL POWER EMISSION FUEL USAGE Tll!E IN co FUEL LB CO I ENERGY LB CD I 
POWER t TH RATE RATE WT FACTOR llOOE NASS NASS IK LB FUEL t TH-Hll t Tt+-Hll 

LB/HR U/Hll NIN •. LBS. LBS. 

TAXI-IDLE 0.010 1045.D IZ9.Z65 1844.465 1.000 19.00 40.934 584.08 70.083 964.2' 0.04245 
TAKEOFF 1.000 0500.D 4.7Z7 18Dl6.6Z5 I.ODO 0.10 0.055 z 10.19 O.Z6Z 507.50 0.00011 
CLlllBOUT o.no 36975.0 11.819 l51Z8.035 1.000 2.20 0.01 554.6'1 0.181 IJ55.15 0.00012 
APPROACH 0.100 13050.0 22.675 546Z.Ol2 1.000 4.00 1. 512 J64.U 4.151 .no.oo 0.00174 
TUI-IDLE 0.010 1045.D IZ9. Z65 180.465 1.000 1.00 15.081 215.1'1 10.on 355.25 0.0424' 

TOTAL FOR CYCLE• 58.015 1 '128. Z'I 4052. 75 
lBS POLLUTANT/ U LB FUEL/CYCLE: 30.086 
L8S PDLLUTANT/IK LB Tit-HA/CYCLE: , ... 315 
LBS PDLlUTANT/IOOOK LB TH AT T .o.: O. IZJ 

MODE FAACTI ONAL POWER EMISSION FUEL USAGE TIME IN HC FUEL L8 HC I ENERGY LB HC I 
POWER t TH RATE RATE WT FACTOR NODE MASS l!ASS U LB FUEL t Tit-HR t Tit-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TU I-IDLE 0.010 3045.0 u. 59Z 1144.465 1.000 19.00 7.411 584. OB IZ.791 964.25 0.00115 
TAKEOFF 1.000 43500.0 2. 786 18016.625 1.000 0.10 0.033 210.19 0.155 507.50 0.00006 
CLIMBOUT o.e5o 16975.0 1.114 151Z8.035 1.000 2.20 0.114 55 ... 69 0.206 1155.15 0.00008 
APPROACH 0.100 13050.0 1. 151 5462.012 1.000 4.00 0.090 164.13 0.248 810.00 0.00010 
TAXI-IDLE 0.010 3045.0 Zl. 59Z 1844.465 1.000 1.00 Z. 752 Zl5.19 IZ. 791 155.25 o. 00715 

TOTAL FOR CYCLE: 10.460 l 9Z8. 29 4052.75 
LBS POLLUTANT/ I K LB FUEL/CYCLE: 5 ... 25 
LBS PDLLUTANT/IK LB Tit-HA/CYCLE: 2.581 
LBS PDLlUTANT/IOOOK LB TH AT T.o.: 0.141 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY lB NDX/ 
POWER I TH RATE RATE WT FACTOR NOOE MASS MASS IK LB FUEL I TH-HA I Tt+-HR 

LB/HR L8/HR MIN. LBS. LBS. 

TUI-IDLE 0.010 1045. D 6. 111 1844.465 1.000 19.00 2.114 584.0B 3.651 964.Z5 0.00221 
TAU OFF 1.000 41500.0 904.633 18016.625 1.000 0.10 10. '54 210.19 50. 2 II 507.50 o.ozo90 
CLINBDUT o.850 169n.o 538.071 15128.035 1.000 z.zo 19. 729 554.69 15.568 1155. 75 0.01455 
APPROACH 0.100 11050.0 54. 611 546Z. 012 1.000 4.00 J.&•Z 164.11 10.001 &TO.OD 0.00419 
TAXI-IDLE 0.010 1045.0 6.117 1844.465 1.000 1.00 o. 786 215.19 3.653 155.25 0.00221 

TOTAL FDA CTCLE: 16.845 19ZB.29 4052. 75 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 19.108 
LBS PDLLUT AN7 / IK LB Tt+-HA/CTCL El 9.091 
LBS PDLLUTANT/IOOOK LB TH AT T.0.1 24Z.6Z2 
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11 8111 

TEST ORGANIZATION: PRATT & WHITNEY 

ENGINF SUPPLIER: PRATT AND WHITNEY 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Cll ID NUMBER: 148 ENGINE TYPf ANO MODEL: JT90 SERIAL NUMRER: 

RATfn THRUST: 41500. 

ENGINE TOTAL TIME: -o. HRS 

TIME SINCF HOI SECTION OVFAHAUL: -o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: -o. HRS 
NZ COMPRESSOR OVERHAUL: -o. HRS 
COMRUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NOZZLF GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HAS 
NZ TURBINF OVERHAUL: -o. HRS 

fUEll JP-5 FUF.l H/C RATIO: 1.-no 

OPERATIONAL DATA **********************************''*****''''*'***''' 

INLET llR TEMPERATURE, OEGREES F: START FINISH RB.JO 

ATMOSPHERIC PRESSURE: START 10.01 FINISH 30.0Z 

INLET AIR HUMIOITY, LBS HZO/LR AIR: o.OOB3 

AELATIVF HUMIOITY: Z J. 00 PERCENT 

SAMPLE llNF: TE"PERATURf, OEGRffS C: 150.00o FLOW RATE, llTFPS/MIN: 2.00 

SIMPLE LINE TRANSPORT TI ME, SEC: 1.00 

NUMBER OF TFS TS: 

COMMENTS: 

0-1 SHORT CONE 

CLOCK TEST POWER F.NGINF. MEASURED GAS GEN CALC COMPRESSOR ENG INF TURBINE 
Tl MF "one THRUST.LBS PERCENT SPFFD FUEL AIR FLOW F/A OISCHAMGE PRESSURf INLET 

OR RA TEO RP~ FLOW LB/SEC TEMP RATIO TEMP 
SHP T.O. NI NZ LR/HR DEGREES F EPA OEGRFES F 

1111.00 I/ 0 Z4R2.00 5 996.00 4R9B.OO 1100. on 44.24 0.010680 319.00 1.01 1120.Bo 
I 7Zl.OO 2/ I 3491.00 B 1166.00 HIO.oo ZObJ.no 51.75 0.011010 433.40 1.02 1195.JO 
11JO.OO ]/ 2 IOQbB.00 l5 19B4.00 bb42. 00 4930.00 90.15 0.015190 657.10 1.oe 1644.40 
IHZ.00 4/ ] 112BO.OO 11 lOb I. 00 ne 1.00 1z11B. no lb1. ll 0.021240 903.10 1.10 2198.bO 
ln9.00 5/ 4 lbl51.00 81 1231.00 15b4. 00 15004.00 181.lb 0.022990 953.70 I. JI 2J39.00 
182B.OO bl 5 )3051.00 75 lllO. 00 7431.00 llbl0.00 112.H 0.021950 921.40 1.lZ 2254 .oo 
1810.00 11 b 2100b.OO 4B 2b40.00 7050.00 B540.00 133.1] 0.011140 794.BO I. I 7 1•10.10 

POWER E <HAUSI fXHAUST r.o co THC ND NO NO ALOF.HYDF.S SMOKE PART I CUL ATES 
PERCENT GAS GAS I ~ETI z IWETI IWFT I 2 x 

RATED TFMP PRESSUOF PPMV IWETI PPMV PPMV I we TI 1we11 
T .0. DEGREES r PSIA PfOCF.NT v PPMV PPfllV 

5 b 1B. )0 1 i..qo 46R, I 0 I. 80 2 40. bO q.bO 11.10 20. 70 -o.oo -o.oo -o.oo 
B b97. 90 14.qq 340. 50 I. 81 132.AO 1 l. BO 15.30 79. JO -o.oo -o.oo -o.oo 

25 Bl4. 50 15. 75 11.00 7.4q Q.50 b2.40 13.00 15 .40 -o.oo -o.oo -o.oo 
71 1015.10 JB.Q2 q .QO l.5R 2. 20 ll4. l0 17.50 331.60 -o.oo -o.oo -o.oo 
BJ I 082 .OO l Q. AQ 9.ao 4.00 0.90 4h5. 40 }.5. 70 490.bO -o.oo -o.oo -o. 00 
75 1019.JO IQ. 21 10.00 ]. 75 2. JO 361.bC Z0.30 187.QO -o.oo -o.oo -o.oo 
4B BQq.30 I 7 .oq 22.40 2.B7 2.50 lfi:\.00 11.~o 1 s•. qo -o.oo -o.oo -o.oo 

POWER MASS FMI MASS EHi MASS EMI MASS fMI .ass EM I M•SS [Ml MASS E•I •ASS EMI MASS EMI MASS EMI MASS EMI MASS EMI 
PEOCENT CD HC NUZ cn2 NO NOX co Ht N02 COZ NO NOX 

RATEO LA/ IK l Pi/ l K l q/ lK L D/ IK LB/ t,c; LR/ IK l BIHM l~/ ... R LR/HP. LB/HR LB/HR L8/t-IR 
T .O. LB FUEL LR FUEL LB FUEL L8 FUFL L fl fUEl LR FUEL 

5 ~0.01 14. 74 1.95 3025.41 •• ,,q 3.b4 B5. ll 25.0b l. 17 5143.1 q 2.B1 b. IB 
B lb. 10 B. 11 l.bB )0b5.25 2 ,42 5.J 0 74.8R lb.n 5.51 bJ2l.b0 4.qt;I 10.51 

25 ~.B5 0.44 I. 11 1134.14 B, lJ Q.Q2 2e. 9·1 2.15 8.41 15451.]0 40.48 4B. QI 
11 0.55 0.01 I.bl 11'3.•b 28.Rl 30.44 1.01 O.QO io,51 40lb1olb l6B.42 ·Jee.q4 
8) n. •• 0.01 1.01 1141.68 38.24 40.31 1. JS o. 39 31.0b 41167.B2 57J. 71 b04.7B 
75 0.53 0.01 I. TR 314l.4Q 32.21 JJ. qq 1.7.b o.qti 24.21 47182.94 41B.4l 4b2.b4 
4B 1. 56 0.10 I. 'lb ll 41. BO lb.lb 11.n 13.H O.R~ I J .bl lbBlO.Q5 13Q.1b 151.lQ 

POWER co co THC NO NG NO 
PF RC ENT 7 2 • 
RAJ ED U'l/11<.,TH-HM. l Pi/ I KITH-HQ. LH/IKITH-HR LB/ lKlllTt+-HR LR/ lKllH-HA LR/lklfHi-HR 
T .a. 

5 3'. 297 2017..191 10.Qqb 1.155 J.Hb 2.491 
B Zl.43B IAJ0.1b~ 4.79q 1.417 1. 582 l.009 

25 Z.62q l40B.1b2 O, IQb ).bQJ 0.1bQ 4.4b0 
11 0,22b 12R4. I I 1 0.029 I I. HA O.b5b 12.4H 
81 O.lOl 1104. 745 0.011 15. 870 o. B59 lb.129 
75 0.220 1294.452 o. ozq 1 l .2b5 0.1l3 I l. 99R 
4B O.tt34 1211.100 0.041 h.b53 0.554 1.201 
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CAL ID NUMBER• 148 ENGINE JTPE AND MODEL: Jf9D SER Ill NUllBER 1 r-49S-HC 

TEST ORGANIUT1DN1 PRATT l WHITNEY 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE D.D1D 3045.0 84.971 1899.832 1.000 19.00 26.901 601.61 44.126 9U.25 D.02191 
TAKEOFF 1.000 0500.0 1.941 l 1921.ZJ4 1.DOO 0.10 0.093 209." 0.03 501.50 o.ooou 
CL IMBOUT 0.850 36915.0 a.on 152H.150 1.000 2.20 0.294 558.61 o.526 1355.15 0.00022 
APPROACH 0.300 13050.0 26. 390 5641.430 1.000 4.00 1.159 376.50 4.613 810.00 0.00202 
TUI-IDLE 0.010 3045.0 H.971 1899.U2 1.DOO 1.00 9.9U 221.65 44.126 ·15'.25 0.02191 

TOTAL FOR CYCLE• lB.961 1961.51 4052.15 
LBS POLLUTANT/IK LB FUEL/CYCLE• 19. 805 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 9.615 
LBS POLLUTANT/ IOOOK LB TH AT T .o.: 0.213 

llODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB HC I 
POWER I TH RATE RATE WT FACTOR MOOE MASS llASS IK LB FUEL I Tt+-HR t Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 1045.0 20. Jl2 IB99.8]2 1.000 19.00 6.02 601.61 10.691 964.25 O.OD661 
TAKEOFF 1.000 0500.0 3.651 11921.2H 1.000 0.10 o.oo 209.15 0.20. 501.50 o.ooooB 
CLIMBOUT O.B50 36975. 0 3. 108 15234.150 1.000 2.20 0.114 558.61 0.204 1355.15 0.00008 
APPROACH 0.100 13050.0 2.509 5647.00 1.000 4.0D 0.161 316.50 0.444 810.0D 0.00019 
TAXI-IDLE O.D70 104'.0 zo. Jl2 1899.8]2 1.000 1.0D 2.no 221.65 10.691 355.25 0.00661 

TOTAL FOR CYCLE I 9.126 1961.51 4052.15 
LBS POLLUTANT II K LB FUEL/CYCLE• 4.618 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 2.252 
LBS POLLUTANT/IOODK LB TH AT T.O.: 0.981 

MOOE FRACTIONAL POWER EIUSSION FUEL USAGE TIME IN NOl FUEL LB NOl/ ENERGY L8 NOl/ 
POWER I TH RATE RATE llT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 3045.0 1.631 1899.8)2 1.000 19.00 2.417 60 lo61 4.011 964.U D.DD251 
TAKEOFF 1.000 435DD.O 958.719 17921.2)4 1.000 0.10 ll o 195 209.15 53.418 507. 5D o.ozzo4 
CLIMBOUT 0.850 16915.D 616.146 15234. TSO I.DOD 2.20 22. 592 5'B.61 40.40 1355.15 0.01666 
APPROACH 0.100 1)050. 0 62.415 5641.UO 1.000 4.00 4.165 ]16.50 11.061 810.00 D.ODU9 
TAXI-IDLE 0.010 1045. 0 7.631 1899.U2 1.000 1.0D D.B90 221.65 4.017 3'5.25 0.00251 

TOTAL FOR CYCLE• 41.249 1967.51 4052.15 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 20.965 
LBS POLLUTANT/lit LB TH-HR/CYClEI 10.1T8 
LBS POLLUTANT/ IOOOK LB TH AT T.0.1 257.121 
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DATE• 11 8111 

TEST ORGANILATION1 PRlTT & WHITNEY 

ENGINE SUPPLIER: PRATT AND WHITNEY 

ENGl~E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUHAER: 14Q ENGINE TYPF. ANO MODEL: JTQO 

RAfEO THRUST: 

ENGINE TOTAL TIME: 

Tll!E SINCE HOT SECTION OVERHAUL: 

Tll!E SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACE•E~T: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURAl~E OVERHAUL: 
N2 TURBINE OVERHAUL• 

FUEL: JP-5 FUEL H/C RATIO: 

41500. 

-o. 
-o. 

-o. 
-o. 
-o. 
-o. 
-o. 
-o. 

1.q10 

HRS 

HRS 

HRS 
HRS 
HRS 
HAS 
HRS 
HAS 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

88 .on FINISH 10.zo 

ATMOSPHERIC PRESSUR[: START 10.02 FINISH 10.02 

INLET AIR HU•IOITY, LBS H20/L8 AIR: 0.0104 

RELATIVE HU~IDITY: 29.00 PERCENT 

SAMPLE LINF: TEMPERATURE, DEGREES C: 150.00, FLOW RAH, LITERS/l!IN: 2.00 

SAl!PLE LINE UANSPOR I TI "'1F t SEC: 1.00 

NUl!BER OF TESTS: 

COMMENTS: 

0-1 SHORT CONF. 

CLOCK TEST POWER ENC INF HEASURFD GAS GEN 
II MF. MODE THRUST,LRS PERCENT SPEED FU fl A IR FLOW 

UR RATED AP• FLOW LA/SEC 
SHP T.o. NI N2 LS/HR 

18\0.00 I/ 0 1297.00 16 lbb8.00 blS5.00 1504. 00 H.bS 
I S5l .OO 21 I lQ51.00 6 1082.00 511q.oo 1s11.oo 48.B 
2101. 00 ]/ 2 109h1.00 l5 -o.oo 65H.OO 4925.00 -o.oo 

)1.00 4/ l 10560. 00 10 2999.oo 1210.00 12255.00 161.98 
llS. OD 5/ H71l.OO 11 ll no. oo 7106.00 11540.00 177.Rl 
4H.OO bl 2909.00 l04b.OC 4q14.00 1927.00 41.97 

POWER EXHAUST EXHAUST co co me NO NO 
PERCENT GAS r.As I WFI I 2 CWFTI I •£TI 2 

RATED JfNP PRESSUR[ PP"'V I WETI PPJ4V PPMY I WE Tl 
T .O. DEGREES r PSIA PERCENT v PPHV 

16 148. oo 1,. J2 136.00 2. 12 26.00 41.10 15.90 
6 617 .00 14. Q] Bl2.l0 I. BO 111.QO 17. IO ll.50 

'5 -n.~~ -o.oo 69. JO 2.5] 5.40 5o.•o 0.10 
10 Q58. 00 18. 18 11.10 3.60 4 .oo 224.40 11. 80 
11 Q8l.l0 19.]8 IO. 10 1. •o 2.50 268.10 0.40 

h bltO. 10 14.Qb 555.00 1. 62 ll8. 80 1. r.o 0.50 

X-4QS-140 

CALC COMPRESSOR FNGINE IURRINE 
F /A DISCHARGE PRESSURE I NLF.T 

TEMP RATIO TEMP 
DEGREES F EPA OF.GRFES 

0.012860 5b9.50 1.05 1427.10 
0.010780 404.80 1.02 1150.50 
o.01s180 -o.oo -o.oo -o.oo 
0.020210 852.20 1.29 2046.00 
0.021150 817 .40 1.11 2124. 10 
0.010580 169. lO I. 02 1101. JO 

NO ALOEHYOES SMOKE PART ICIJLATF.S 
x 

IWETI 
PP"'V 

llj,7.00 -o.oo -o.oo -n.oo 
]0.60 -o.oo -o.oo -o.oo 
5Q.20 -o.oo -o.oo -o.oo 

218. 20 -o.oo -o.oo -o.oo 
269.10 -o.oo -o.oo -o.oo 

7.50 -o.oo -o.on -o.oo 

POWER •ASS E• 1 M•SS EM I M4SS EM I MASS FM I M•SS E~I •HS EM I MASS E•I MASS EMI MASS EM! MASS E•I MASS ~Ml MASS fMI 
PERCENf CD HC N02 CD2 NO NIJX co HC N02 C02 NO NOX 

RA TEO LA/ IK LB/ I K L~/IK LB/ IK LA/IK LB/ IK LB/HR LB/HP LR/Hk LB/HR LB/HR LR/hM 
r .n. LS FUEi LR FUH LR FUEL LB FUEL LR FUEL L d FUEL 

16 12. 7' 1.40 2.45 1120.•e •• 12 6.11 44 .b5 - 4.89 8. 51 10914.85 22.16 JO. 74 
6 B7 .64 I 0.4• 2. Jl 291R.05 2.90 5. 29 16J.'H IQ.62 '11. 37 5571.91 s. 51 q.qo 

25 5. "7 o. 24 I.OB 1115.n 6. 59 1. •1 76.92 I. 20 5.10 15441.19 12.48 ]7. 77 
70 0.62 0 .11 I. lb l 14 l. 2 I Z0.48 21. 74 1. 56 1. 56 15.44 18520.00 251.~I 266.44 
11 o. 5h o.oe 0.01 H43.43 2 l. 24 21.n 1.61 I. 02 o."1 425b2.01 ll4. 62 115.09 

blt.98 2?.12 0.10 2Q80. In 1.15 l .41t 1 IR.12 41.51 0.18 5444. 64 2.46 2.0. 

PC'WER cc co THC NO NO ND 
PERCENT 2 z • 
RHED Lf\/ lK.#TH-HP LP./lK•TH-HR LR/ it''jlJH-Hlt LB/lK#T.-.-HR LB/lKlrtTH-HR LR/I KITH-HR 
r.o. 

lb b. 116 l4q8.540 o. 610 J.rH I. 17~ 4.212 
6 55. 566 IA~8. 151 6. b49 1. 815 1.4RO l .156 

25 2.456 1408.610 0.110 2.%] o. 463 l.446 
70 0.21t7 1260.4 71 0.051 6.214 0.505 8.11Q 
11 0.226 1261.734 0.030 9. 121 0.014 9. ]ltl 

40.BIO 1871.655 l4.26R 0.8"5 O.ObO 0.906 
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CAL ID NU"BERI H9 ENGINE TYPE AND "DDEL1 JT90 SERIAL NUMBERI •-495-140 

TEST DRGANIUTIONI PRATT ' WHITNEY 

"DOE FRACTIONAL PDllER E"ISSIDN FUEL USAGE TlllE IN CD FUEL LB CD I EllERGY Lii CD I 
POllER I TH RATE RATE llT FACTOR llODE MASS "ass U LB FUEL I Tl+-HR I Tl+-HR 

LB/HR U/HR MIN •. LBS. LllS. 

TUI-IDLE 0.010 3045.0 160.5114 1971. 791 1.000 19.00 50. 852 624.40 Bl .441 964.25 . 0.05274 
TAKEOFF 1.000 43500.0 10.179 l 7325.500 1.000 0.10 0.126 202.u 0.622 507.50 0.00025 
Cl IMllOUT 0.850 36975.o u.259 14807.000 1.000 2.20 0.486 542.92 o.en un. 75 0.000,6 
APPROACH 0.100 13050.0 29.600 5189.2JJ 1.000 4.00 1.913 J85.9' 5.113 no.oo 0.00221 
TUI-I OLE 0.010 3045.0 160.'84 1971. 791 1.000 1.00 18. 735 230.04 81.441 355.2' 0.05274 

TOTAL FOR CYCLE• 72. 172 1985.45 4052. 75 
LBS POLLUTANT/ lK LB FU El/CYCLE I 36.350 
LBS POLLUTANT/lK LB TH-HR/CYCLE• 11.808 
LBS POLLUTANT/lOOOK LB TH AT T.0.1 0.289 

MODE FRACTI DNAL POWER EMISSION FUEL USAGE TIME IN HC FUEL LB Ht I ENERGY LB HC I 
POWER I TH RATE UTE WT FACTOR MODE MASS MASS lK LB FUEL I Tl+-HR I Tl+-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TUI-IDLE 0.010 3045.0 19. 548 1971. 791 1.000 19.00 6.190 624.40 9.914 964.25 0.00642 
TAKEOFF 1.000 0500.0 3.06 I 7325.500 1.000 0.10 0.040 202. u 0.198 507.50 0.00008 
CLIMBOUT 0.850 36975.0 2.009 14807.000 1.000 2.20 o.oH 542.92 0.136 U55.l5 0.00005 
APPROACH 0.100 ll050. 0 1.485 5789.213 1.000 4.00 0.099 385.95 o.256 no.oo 0.00011 
TUI-IDLE 0.010 1045.0 19.548 1971.791 1.000 1.00 2.211 210.04 9.914 355.25 0.00642 

TOTAL FOR CYCLE• 8.683 1985.45 4052.75 
LBS POLLUTANT/ IK LB FUEL/CYCLE 1 4.314 
LBS POLLUTANT/ lK LB Tl+-HR/CYCLE1 2.10 
LBS PDLLUfANf/IOOOK LB TH AT T.o.• 0.922 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN ND• FUEL LB ND•/ ENERGY LB NOi/ 
POWER I TH RATE R&Te llT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-i OLE 0.010 3045.0 3.297 1971.191 1.000 19.00 1.044 624.40 1.612 964.15 0.00101 
TAKEOFF 1.000 0500.0 575. 381 l 7325.500 1.000 0.10 6. 713 202.u 33.210 501.50 o.oun 
CLIMBOUT O.B50 36975.0 403. 794 14B07.000 1.000 2.20 14.805 542.92 21.210 l 355." 0.01092 
APPROACH 0.100 13050.0 49.651 5789.273 1.000 4.00 1.110 385.95 8.516 no.oo o.OOlBO 
TU I-IDLE 0.070 3045.0 3.297 1971.791 1.000 1.00 0.385 230.04 1.672 355.25 o.OOIOB 

TOTAL FDR CYCLE: 26.251 1985.45 4052.15 
LBS POLLUTANT /IK LB FUEL/CYCLE• 13.225 
LBS POLLUTANT/IK LB Tl+-HR/CYCLEI 6.419 
LAS PDLLUfANT/IOOOK LB TH AT T.0.1 154.317 
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DAIEI 1fl8f1 I 

IE'U ORGINIUJICJN1 PIUT ' 11i1141tNf:'t 

EMCINE SUPPLIEU PG.UT ANO 'tlWlffCE'f 

ENGINE OAT A ••••••••••••••••••••••••••••••••••••eeeaeeeeeeeee•eee .... eeeeeeee••••••••••••••••••••••••••••••••••••••••••• 
CAL 10 t\IU-.AEA: 111 ENGINF T'f'PE ltllO fl'ODELI JT•0-1 

FNCI Nf TOUL T llltE 1 

fl•E SINCE HOf SECJION OYElHlULI 

TJllllE SINCE• 

NI COMPRfSSDA OVEAHIUL I 
N2 C:O-.PAESSOA OVFAHAULI 
COMAUSlOA CAN AFPLlCEMENTI 
FIASf STAGE NOZZLE GUIOE YANF OVEAHIULI 
Nl TURBINE OVEAHAUll 
t\12 TUA.RINE OVEAHIULJ 

FUFL: JP-• FUFL H/C RAT ID: 

U500. 

-o. 

-o. 

-o. 
-o. 
-o. 
-o. 
-o. 
-o. 

l.000 

HAS 

HU 

HOS 
HAS 
HAS 
HAS 
HAS 
HOS 

OPEAATIDPU1l OITA ••••••••••• .. ••••••••••••••••••••••••••••••••••••••••• 

lt.ilfT llA JE .. PEAUUAE, OFGAEES Fl UlAT rz.ao FlfrtlS"4 n.oo 

U"'OSPHFAIC PAESSUAE: UART 29.60 FlfrUSH 29.bO 

INLET .t.111 HUMIOlfY, LBS MZO/LB AIA1 O.OO«H 

RELATIVE MUJllllll)lf'fl -0.00 PEA:CFNf 

SAJllllPLE LINE: TfflfllPEAUUAE, OEGAEFS Cl 1,0.00, FLOW A&JE, LITF.llS/flll"'I 2.00 

SAflfllPLE LI NE fA&NSPOAT TIJllEt SEC I 1.00 

MJJllllAEA OF fE5fS1 IS 

COlllflfllENTSI 

BURNER CONFIGUAATION - 10 

CLOCK TFST POWFA ENG I NE Jllllf&SUREU cas GEN 
Tl llllf •ODE TMRUSJ tLAS PF II.Cf NT SPEFO fUFL AIR FLOW 

OR IUJEO AP• FLOW LB/SEC 
SHP '.o. NI •2 LB/HR 

1011.00 II 11 n. oo 1010.00 4991.00 111•.oo -o.on 
1041.00 21 H'S4.00 10••.oo Sl81.00 188 .. 00 -o.oo 
I 051.00 )/ 4368.00 • 11S6.00 Hl1.00 2010.00 -o.oo 
l 104.00 ., 45'U5.00 100 1114.00 1'14.00 16Sll .OO -o.oo 
1112.00 H 411941.00 •o 1210.00 uo1.oo ISOO•. no -o.oo 
1 uq.00 01 HSI0.00 •1 sus.oo 1582 .GO 15081.00 -o.oo 
llZ6.00 fl 40841.00 e• )182.00 n••.oo 1oso.oo -o.oo 
1111.00 81 29S91.00 OS ll4J.OO n2s.oo I ll!l46.00 -o.oo 
1 .. 0.00 ., ) 11•2. 00 82 lO«n.oo 7189.00 11112.00 -o.oo 
1141.00 10/ 9 161ts1.on 80 1041. 00 17H.OO usee.oo -o.oo 
11'•.oo 11/10 HU2.00 10 2••1 .oo 1210.00 11•10.00 -o.oo 
1201.00 12111 11510.00 n l•SS.00 1180.00 11••2 .oo -o.oo 
1101.00 ll/ 12 uoca.oo 10 2899. 00 JI tt9.00 109"0.00 -o.oo 
lll 5.00 14111 \Olttt5. 00 00 2840. 00 1102.00 102•1.oo -o.oo 
1222.00 1'/ 14 2q1 tt6. oo •• 2188.00 JOS8.00 9189.00 -o.oo 

POWEi EXHAUST flHAUSf en co JHC Nn NO 
PERCEOT GAS GIS INETI 2 INETI I Nffl 2 

RUED TENP PRESSURE PPllllllY llllEJJ PPflfllY PPNY I lllE TI 
T .O. DECREES F PSIA PE AC ENT v PPflllY 

1 641.00 -o.oo 4S4. IO l .f'IJ 180. 10 t'S.90 o.o 
I 648.00 -o.oo lJJ .9r) l .6J 122.80 16.10 o.o 

• 6~4. 00 -o.oo 108.flO 1.69 es.zo IS.JO J.60 
100 l 0\2. 00 -o.oo 1.so J. 'SO S.90 )16.00 u. 10 
•6 l02l.OO -o.oo 4. 10 l. 11 2.90 169. 10 19.80 
•1 1014.00 -o.oo 1.10 1. SB S.60 32'.10 19.60 

" •OS.00 -o.oo 4.00 1.50 41.80 ) 14 .50 18.90 

" 982 .00 -o.oo 6.,o 1.4S 4.20 290.BD t6. 20 
12 967.00 -o.oo 0.10 ).ltl 4. JO zoz .oo 15.oo 
10 •53.00 -o.oo 21.20 1. 11 o.o 242. ZO 11.•o 
10 '16. 00 -o.oo 22 .61) 1.20 0.50 lll. 10 11.50 
n 921.00 -o.oo 27.90 1.oa. l.60 ZOl.60 19.00 
10 •10.00 -o.oo 21.10 1.02 1.10 18•. 50 zo.5o .. 894.00 -o.oo 29.ZO Z.9S n.10 414.00 24. lO .. uo.oo -o.oo )I. 50 1.e1 20.20 168. 00 25.ZO 

(UC COflllPMFSSOA ENG INF TUllBINf:: 
Fil DI SCHAP GE PAF SSUAF INLEI 

JE•P RATIO Jf"4P 
OEGAEES F EPA UFGRHS F 

0.010000 -o.oo 1.02 -o.oo 
0.010000 -o.oo 1.02 -o.no 
0.010000 -o.oo 1.oz -o.oo 
0.02)000 -o.oo le41Cli -o.oo 
0.022000 -o.oo 1 .. 2 -o.oo 
0.022000 -o.oo 1.40 -o.oo 
0.011000 -o.oo 1.u -o.oo 
0.021000 -o.no 1. 10 -o.oo 
0.020000 -o.oo l .14 -o.oo 
0.010000 -o.oo 1.)2 -o.oo 
0.01•000 -o.oo 1. 10 -o.oo 
0.01•000 -o.oo 1. 28 -o.oo 
o.o 1eoon -o.oo 1.26 -o.no 
0.018000 -o.oo 1.1s -o.oo 
o.n19000 -o.oo 1.2) -o.oo 

•O UOF.HYOFS CillllOIC.f PU:f ICULATFS 
I 

flifEJI 
PPNY 

1'5.90 -o.oo -o.oo -o.oo . 
16.10 -o.oo -o.oo -o.oo 
29.410 -o.oo -o.oo -o.oo 

Jqs.10 -o.oo -o.oo -o.oo 
)89. lO -o.oo -o.oo -o.oo 
144. 10 -o.oo -o.oo -o.oo 
111.40 -o.oo -o.oo -o.oo 
101.00 -o.oo -o.oo -o.oo 
218. 20 -o.oo -o.oo -o.oo 
>.80.10 -o.oo -o.oo -o.oo 
Z48 .an -o.oo -o.oo -o.oo 
220.00 -o.oo -o.oo -o.oo 
211.00 -o.oo -o.oo -o.oo 
418. JO -o.oo -o.oo -o.oo 
192.20 -o.oo -o.oo -o.oo 

POlllEA fltASS E•I MASS ENI flfllASS E'I llllASS E•l NASS Fflflll NASS ENI llJSS Eflflll llllllASS Eflflll llllASS Eflflll fltASS FNI •ASS ENI NASS fflfll I 
•E•c.un co "' NOZ C02 •O •01 co HC NOZ coz NO NOi 

IUEO LBl l• L 8/Ul LBl l .. L8/IK LB/U LB/IK LR/HA LA/HA LA/HA LI/HA LA/Hit LB/HA 
'.o. LR FUEL LB FUEL LB FUEL L 9 FUfl Lt\ FUEL LB FUEL 

1 sz. 11 11.92 o.o )022.84 1. 01 l.Ol 89.91 Z0.49 o.o 5196.26 -..11 lj. 11 
8 41. 87 8.11 o.o ]046.41 J.OJ 1.01 82. 66 IS.18 o.o 1H)9.4) s .. re s.1B 

• 15.66 5.6) 0.68 J066.26 2.90 '· 58 
11.;,1 11. ll 1. J1 6161.19 s.n 11.n 

100 0.41 0.19 1.a1 Jl 16.~4 JS.Zl n.01 1.09 :\.IQ ZIJ.qb "il9l'i.6b s91. rz 61 J.68 
•o 0.25 0.10 l .91 1111.07 JS.94 11.eo ,_," I.Sit )0, 01 4119'S0.8Q S60. 18 S90.8S 
9) 0.11 0.18 I .ftO ll ]6.98 29. ,., 11.S4 2.61 z. ,,., 21.oe 'tlJOB.82 449. ~b !!tlS.64 
8Q o.n 0.16 1.11 Jl 16. 96 29.4J ll .24 1. 28 z. 2~ zo;. 42 4SOJ4.l4 42).01 448.46 
05 0.19 0.14 t .S4 1116.H 17.64 }q. lA lj. 21 1.cn 21. )2 41411.14 182. JO 404.0J 
12 o. )6 a. u 1. 50 ] 116. 79 H.25 26. lS 4.69 I .Rq t9. l0 41192.10 111.61 151.11 
90 l .40 o.o J. Jlj JI JS .. ~lj 21.99 21. 14 l '· 61 o.o 4 r.Z'\ l94f0.2S lOJ .Ql )4Q. l J 
10 1.41 0.02 2.81 JllS.48 ll.61 lS.49 u •. JQ 0.21 11.ss HUl.';8 26q. QR lDl. SJ 
11 1.81 o.oo 2.02 1114.14 ll .45 21 ... 20. 11 0.68 21.21 16024 .46 246. i;o 26Q. 71 
10 1.ao 0.10 z.e8 1114.61 20.02 ll.90 19.65 I.I I 11.H 14154.'H 218.11 249.4 7 
60 1.91 0.99 2. 14 llll.92 41S.Q!a 48.6Q 10.10 10.21 18. 2l 121.llJ. '5S 411. 8~ o;oa .. or 
o• 2.19 o.an l.81 1112. 10 41.QB 44. 74 21.42 1. 87 28. llt 10b60. I !It oo.qa ltiJB.Ol 

POWER co co THC •O "" •O 
PERCENf 1 l I 

A AT ED LB/ltllTH-HA LB/lKlfH-HQ. LB/lKlfH-HR L Bl I KIT "°"HA LB/lKtTH-HA LR/ltC,ffH-HA 
t.o. 

26.661 lS40.~lti6 b. nr~ I .5Jl o.o I. 51 J 
Z0.•05 14St.S5l ).891 •• lt6) o.n l .46) 

• 16.409 u10.qa4 Z.SQJ 1.lH 0.114 2.'ih6 
100 0.154 1111.012 0.069 12. 10l 0.6SZ I J. 1'>4 
•o 0.091 lll7.15o\ o.on 12 .105 0.687 l1.4'H 
•1 O.Dhl Ul2.887 0.D6l 10.S!U 0.617 t l. I l!IQ 
IQ o.oao 1102.670 o.oss 10,~51 -· o.~n. lQ·9~l· 
65 0.116 u61.4i8 --0:0o5 12.•ll o. no I J.051 
82 o.iz4 l09l.4l8 o.oso e.1e& o.~22 Q.108 
80 0.1t8J 1012.111 o.o e.211 l.29h 9.srq 
10 0.485 lOJ11.2q1 0.006 1. 796 0.1:169 ti. 164 
1l 0.61' 1012.•n 0.020 1.J41 0.692 8.0)4 
10 0.614 1067.0lS 0.015 6.81 s o.91q J. rq• 
00 O.t.61 1058.649 0.116 15.5)1 O.tf1J I 6.4S8 
64 o. ns 1051.0SO 0.210 1•.101 0.966 15.n2a IV-280 



CAL ID NUMBER: 323 ENGINE TYPE AND MDDELI JT90-7 SERI Al NUMBER• P-6B5605 

TEST ORGANIZATIDNt PRATT ' llHITNEY 

MODE FRACTIONAL PDllER EMISSION FUEL USAGE TIME IN CD FUEL LB CD I ENERGY LB CD I 
PDllER t TH RATE RATE WT FACTOR llDDE MASS llASS Ill LB FUEL t Tt+-HR t Tt+-HR 

UIHR LB/HR IHN. LBS. LBS. 

TUI-IDLE 0.010 3185.0 71.165 1403.093 1.000 19.00 24.436 40.31 54.996 1008.58 . O.OHZ3 
TAKEOFF 1.00D 45500.0 3.611 16342.DO 1.000 0.10 0.042 190.66 0.221 530.81 o.ooooa 
CLIMBDUT o.85o 38675.0 15.213 13136.523 1.000 2.20 o.560 503.67 1.112 1418.08 0.00039 
APPROACH 0.300 13650.0 32.866 460.381 1.000 4.00 2.191 309.56 7.078 910.00 0.00241 
TUI-IDLE 0.010 3185. 0 71.165 1403.093 1.000 1.00 9.003 163.69 54.996 311. 58 O.OH23 

TOTAL FDR CYCLE• 36.231 1611. B9 4239.0B 
LBS POLLUTANT/ IK LB FUELICYCLEI 22.01 
LBS PDLLUTANT/IK LB TH-HA/CYCLE t B.50 
LBS PDLLUTANT/IOOOK LB TH AT T.O.• 0.09) 

MOOE FRACTIONAL POllEA EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
PDllER t TH RATE RATE Ill FACTOR MODE MASS MASS Ill LB FUEL t Tt+-HR I Tt+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 31B5. 0 16. HJ 1403.093 1.000 19.00 5. 303 444.31 11.936 IOOB.5B 0.00526 
TAKEOFF 1.000 45500.0 3.992 16342. °" 1 1.000 0.10 o.oo 190,66 0.2 .. 530.B3 0.00009 
CLIMBDUT o.B50 38675.o ]. OB5 13136.523 1.000 2.20 0.113 503.67 0.225 l41B.OB o.ooooB 
APPROACH 0.100 13650.0 2.109 4643.181 1.000 4.oo o.1B1 :!09.56 0.593 910.00 0.00020 
TUI-IDLE 0.010 3185.0 16.HJ U03.093 1.000 1.00 1. 954 163.69 11.936 311. 5B 0.00526 

TOTAL FDR CYCLE• 7.597 1611.19 4239.0B 
LBS POLLUTANT/ IK LB FUEL/CYCLE t 4.713 
LBS PDLLUTANT/lK LB Tt+-HR/CYCL Et 1.192 
LBS PDLLUTANT/IOOOll LB TH AT r.o.r 1.024 

HOOE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN NDX FUEL LB NOX/ ENERGY LB NOX/ 
POllEA t TH RATE RATE llT FACTOR MOOE MASS MASS IK LB FUEL I Tt+-HA I Tt+-HR 

LB/HR LB/HR MIN. l BS. LBS. 

TAXI-IDLE 0.010 3185.0 4.532 1403.093 1.000 19.00 1.05 40.31 3.230 IOOB.5B 0.00142 
TAKEOFF 1.000 45500.0 603. 415 16342.041 1.000 0.10 7.040 190.66 36.924 530.83 o. 01326 
CllMBDUT o.B5o 38675.0 402.453 13116.523 1.000 2.20 14.157 503.67 29.298 1418.08 0.01041 
APPROACH o.3oo 13650,0 44.881 4641.381 1.000 4.00 2.'192 309.56 9.666 910.00 0.00}29 
TAXI-IDLE 0.010 3185.0 4.532 1403.093 1.000 1.00 o.529 163.69 3.230 311.5B 0.0010 

TOTAL FDR CYCLEt 26.152 1611. 89 4239.0B 
LBS PDLLUTANTllK L8 FUEL/CYCLE• 16.597 
LBS PDLLUTANT/IK LB Tt+-HR/CYCLE• 6.311 
LBS PDLLUT ANT /IOOOK LB TH AT T .a.• 154.122 

IV-281 



7128171 

TEST ORGANllATIONt PRATT' WHITNEY 

ENGINE SUPPllER: PRATT AND WHITNEY 

ENCINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAl ID NUMBER: 124 ENGINE TYPE ANO MODEl: JTQ0-7 

RATED THRUSI: 

ENGINE TOIAl llHE: 

TIME SINCE HOT SECTION OVERHAUl: 

TIME SINCF• 

NI COMPRESSOR OVERHAUl: 
NZ COMPRESSOR OVERHAUl• 
COMBUSTOR CAN RfPlACEMENf: 
FIRST SIAGF NOLLlF GUIDE VANE OVERHAUl: 
NI TURBINE OVERHAUl• 
NZ TURRI NE OVERHAUl: 

FUEl: JP-4 FUEl H/C RATIO: 

45500. 

-o. 

-o. 

-o. 
-o. 
-o. 
-o. 
-o. 
-o. 

2.000 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL OATA •••••••••••••••••••************'*****'*'''''****''''' 
INlET AIR TEMPERATURE, DEGREE~ F: STAR! eo.oo FINISH 

ATMOSPHERIC P•ESSURE: START FINISH zq,95 

INLET ArM HUHIOrTv, LBS H20/LB AIR• 0.0082 

RELATIVE HUMIOITY: -0,00 PERCENT 

SAMPLE LINE: TFMPERATURE, DEGMEES C: 150.00, FLOw RATE, LITERS/MIN: 2.00 

SAMPLE LINE IRANSPOR f TIME, sec: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

BUPNFR CONFIGURAlrON - 10 

CLOCK IF.SI POWER ENG I NE MEASUUD GAS GEN 
llHE ~OOF THRUST,LBS PERCENT SPEED FUFL AIR FLOW 

OR RATEC RPM HOW LB/SEC 
SHP T.O. NI NZ LR/HR 

lbOQ.00 I/ 0 45787,00 100 3341,00 7478.00 1654Q.OO -o.oo 
1616.00 21 I 42070.00 92 )233.00 r.11.00 14Qll.OO -o.oo 
1621.00 JI 2 19345.00 86 3152.0C 734Q.OO 11827.00 -o.oo 
1630.00 4/ 1 15544.00 78 1036.00 1260.00 12307.00 -o.oo 
1631.00 5/ 4 10448.00 bb 2853.00 7125.00 10147.00 -o.oo 
lb38.00 bl 5 3207.00 1 1000.00 5017.00 1595,00 -o.oo 
1648.00 11 JS 70. 00 1 105b.OO 51b].00 17"7.00 -o.oo 
1651.00 A/ 4009.00 1117.00 5281.00 1926,CO -o.oo 

PUWER EXHAUST f'(HAU~T co co IHC NO NO 
PERCENT GAS GAS I we I I 7 tWETI t WET I l 

RAJ FD TF.MP P•HSURE PP~V tWFTI PPMV PPM\o I WET I 
1.0. neGRf.ES F PSIA PEACFNT v PPJllV 

100 IOA0.00 -n.oo 1. 10 3,qz A.80 442. 70 Zh.40 
92 1018.00 -o.oo b. 50 3. 72 18.10 111.00 71.80 
Rb 1009.00 -n.oo 6.10 ].57 11. 1n l I 9. or. 19.70 
78 "10. 00 -o.oo 5. 10 J. 15 9. 50 256. IO lb,70 
6b 916.00 -o.oo 6.40 1.1n 7.40 o.n 11.80 

1 730 .oo -o.oo 410.60 1.60 152. 60 10.4n 15.00 
679.00 -o.oo 151.20 1. bl 114. 10 11. 50 I b. 30 
682.00 -o.oo 314. bO I. b 1 92.80 12. bD 11.10 

P-685602 

CALC COMPRESSOR ENGINE TURBINE 
r/A DISCHARGE PRESSURE INLET 

fEMP RA fl 0 IEMP 
OEGRFFS F EPR DEGREES F 

0,023000 -o.oo L.45 -o.oo 
0.022000 -o.oo 1.40 -o.oo 
0.021000 -o.oo I. lb -o.oo 
0.0?.0000 -o.oo 1.11 -o.oo 
0.018000 -o.oo 1.25 -o. 00 
0.010000 -o.oo 1.02 -o.oo 
0.010000 -o.oo 1. 02 -o.oo 
0.010000 -o.oo 1.02 -o.oo 

NO ALDEHYOES SMOKF PAHTICULATES 
x 

IWFTI 
PPMV 

469. 10 -o.no -0.M -o.oo 
401.70 -o.oo -o.oo -o. 00 
,39. 60 -o.oo -o.oo -o.oo 
nz. ao -o.oo -o.oo -o.oo 

13,90 -o.oo -o.oo -n.on 
45.40 -o.oo -a.no -o.oo 
27.80 -o.oo -o.oo -o.oo 
29.70 -o.oo -o.oo -o.oo 

POWER 14ASS E• 1 PH.SS FMI 11ASS E~I "1ASS FHI MASS EMr "'ASS f.14 I MASS EHi "4A SS E" I MASS [MI MASS EMI MASS E"I HASS EMI 
PERCENT co fiC NU2 COJ NO NIU' en HC N02 C02 NO NOX 

RATED LR/ I• LU/I K l8/IK LOii • LA/I K LP./ IK LB/~R L8/Hl'l L fl/t-IR LB/HR LB/HP LA/.-.H 
T .o. LA FllEL LB FUEL LR FUFL L 8 FU!·L L 0 FUEL LB FUEL 

100 o.:n n.7b z. 21 lllb.46 37 .ni 19.24 6.15 •• 25 3t:. "i4 51905.22 612.RO 649. 34 
92 o •. 15 O.Sb 2. 10 lll5.b7 n. 10 35.40 5.lO 8 .10 JI .29 4•787.35 4q6.87 528. 16 
8b o. ]4 O.H 1. 81 1116.04 ZQ.JA ]] .19 4. 72 5, A9 25.01 41362.03 406.20 431. 21 
78 o. ]4 0.12 I. bl l I lb. 17 25.0b 26. 70 4.IR ] .9- 20. 12 3R598. 70 108.47 328. 59 
66 0.41 0.21 1. 46 3116.35 n.o 1.46 •• 26 2. 87 15.10 32451.80 o.o 15.10 

1 "q· 51 10.54 Z.97 JOH. 05 2.0,., a. 99 16. 96 I b.81 "· 74 4834.52 3. zq 14.34 
1 41. 81 7. 82 '· 19 1050.55 7, z5 5. 44 75.17 14.06 5. 73 5481.84 4.04 9. 71 
8 lt.. 72 h. 20 \.ZH 106 3. nz 2.42 5. 6Q 1 c. n l l.95 b. 11 5A99. 38 "· 65 io.q1 

POWE A co en THr: NO NO NO 
PERCENT 2 2 x 

RATED Lf'/lK#TH-1-4R LR/ lKIHH-Hk LB/lKlllTti-ttR LB/ lKITH-~Hl LI)/ lK•TH-HR LB/ll(.lfH-HR 
r .o. 

100 0.134 I lll.b74 o.oql I 'l. '38 1t 0,79R 14. I A2 
92 0.124 1112.131 0.1•7 II .811 o. 744 12. 554 
86 0.120 1112.00A 0.150 I 0.12' 0.636 10.960 
78 0.1 IA 10'15.q4' o. 112 8.b7Gl 0.566 9.245 
bb 0.140 1065.AI I 0.093 o.o 0.496 0.496 

1 24.622 1507.491 5. 241 l. 024 1.477 4.412 
1 21 .057 1515.5~1 '.'. q3q 1.133 1. 005 2. 738 
8 1.,. b41 l 't 71. 1;,14 z,9q1 1.161 1. 575 2. 73b 

I IV-282 



CAL ID NUMBER• 32' ENGINE TYPE AND MDDELI JT9D-7 SER UL NUllBEIU P-6B5602 

TEST ORGANIZATION I PRATT & WHITNEY 

llOOE FRACTIONAL POWER ElllSSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS ll LB FUEL I TH-HR I T~HA 

LB/HA LB/HR MIN. LBS. LBS. 

TUI-IDLE 0.010 3185.0 Bl.413 16ll.519 1.000 19.00 26.U4 517.2B 51.064 IOOB.5B 0.02619 
TAKEOFF 1.000 45500.0 B.014 UUB.223 1.000 0.10 0.094 192 .25 0.490 510.n 0.00018 
CLIMBOUT o.B50 lB675.0 6.6B6 13645. J9B 1.000 2.20 0.245 500.ll 0.490 IUB.OB 0.00011 
APPROACH 0.100 13650.0 21.469 4951.191 1.000 4.00 1.01 H0.09 4.ll6 910.00 0.00157 
TAii-iDLE 0.010 l1B5.0 83.Ul 16ll.519 1.000 1.00 9.732 190.5B 51.064 371.5B 0.021119 

TOTAL FDA CYCLE: 37.916 1730. 53 4239.0B 
LBS POLLUTANTllK LB FUEL/CYCLE I 21.910 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 8.9o\o\ 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 0.201 

MODE FRACTIONAL POWER EIUSS ION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB ~C I 
POWER I TH RATE RATE WT FACTOR MODE llASS llASS IK LB FUEL I TH-HR I T~HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE 0.010 3185.0 17.412 16!3.519 1.000 19.00 5.514 517.2B 10.659 IOOB.5B 0.00547 
TAKEOFF 1.000 45500.0 4.900 1647B.22l 1.000 0.10 0.057 192.25 0.297 530.83 0.00011 
CllMBOUT 0.850 38675.0 4. 781 13645. 398 1.000 2.20 0.175 500.33 o. 350 1418.08 0.00012 
APPROACH 0.300 13650.0 l.104 4951.391 1.000 4.00 0.201 H0.09 0.627 910.00 0.00023 
TAXI-IDLE 0.010 3 IB5.0 17.412 1633.519 1.000 1.00 2.011 190.5B 10.659 H!.5B 0.00547 

TOTAL FOR CYCLE: 7.984 1no.53 4239.08 
LBS POLLUTANTllK LB FUEL IC YCLE I 4. 614 
LBS POLLUTANT/IK LB TH-HR/CYCLE I l .BB4 
LBS POLLUT ANTI I OOOK LB TH AT T.o.: 1.256 

MOOE FRACllONAL PON ER Ell I SS ION FUEL USAGE TIME IN NOX FUEL LB NOi/ ENERGY LB NOX/ 
PON ER I TH RATE RATE NT FACTOR MOOE MASS MASS IK LB FUEL I TH-HR I T~HR 

LB/HA LB/HA MIN. Las. LBS. 

TAii-iDLE 0.010 3185.0 B.6BB l6ll.519 1.000 19.00 2.151 517.2B 5. 319 IOOB.5B o.002n 
TAKEOFF 1. 000 45500.0 654.127 1647B.223 1.000 0.10 7.6)1 192.25 39.696 530. Bl O.OIOB 
Cll MB!llT O.B50 38675.0 '14.190 13645.398 1.000 2.20 15.181 500.ll 30. 354 l41B.OB 0.01011 
APPROACH 0.300 13650.0 51.925 4951.391 1.000 4.00 3.862 330.09 11.699 910.00 0.00424 
TAXI-IDLE 0.010 31B5.0 8.688 1633.519 1.000 7.00 I. 014 190.SB 5. 319 311. 5B o.002n 

TOTAL FOR CYCLE 1 30. 445 1 no.53 4239.0B 
LBS POllUTANTllK LB FUEL/CYCLE I 11. 593 
LBS POLLUTANT/ IK LB T~HRICYCLE: 7.182 
LBS POLLUTANT/ IOOOK LB TH AT T .O.: 167.725 
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DUE• 1/29171 

TEST ORG•NIZATION: PA•TT ' WHITNEY 

ENGINE SUPPLIER: PRATT ANO WHITNEY 

ENGINE OAlA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ENGINE TYPE ANO MOOELI JTqC>-1 

RATED !~AUST: 

FNCINE TOTAL TIMF: 

TIME SINCE HOT SECTION OVFRHAUL: 

TIME Sl'ICEI 

NI COMPRESSOR OVERHAUl: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STACE NOZZLE GUIDE VANE OVERHAUL! 
NI TURBINE OVERHAUL: 
HZ TURBINE OVERHAUL• 

FUELi JP-4 FUF.l H/C RATIO: 

4SSOO. 

-o. 

-o. 

-o. 
-o. 
-o. 
-o. 
-o. 

o. 

2.000 

HAS 

HRS 

HRS 
HRS 
HRS 
HRS 
HAS 
HAS 

OPE~AflONAL OAfA ************************'**************************** 

INLET AIR TfHPERATURE, DECREES F: STAMT 79, 70 FINISH 75.60 

ATMOSPHERIC PRESSURF: START FINISH 

INLET AIR HUMIDITY, LBS H20/Lij AIR: 0.0154 

RELlllVF. HUHIOllY: -0. 00 PERCENT 

SER UL NUMBER I 

SA~PlE LINE: TEHPfRATURE, OEGRFES C: 150.00, FLOW RATE, LITERS/HIN: 2.00 

SAMPLE LINE TRANSPORT Tl ME I SEC: 1.00 

NUMRER OF TESTS• 

COMMENTS: 

AURNER CONF I GU RAT I ON - 10 

CLOCK rEsr POWER ENG INF MEASURED GAS GEN CALC 
T INF MOOE Tl-tRUSf I LBS PERCFNT SP EEO FUEL AIR FLOW FIA 

O"- RATED RPH Fl OW LB/SEC 

P-661011 

COMPRESSOR ENC INE TURBINE 
DISCHARGE PRESSURE INLET 

TEHP RATIO TEHP 
SHP T.O. NI NZ LB/HR DEGREES F EPA DEGREES F 

1101.00 11 0 7.626.00 5 q1B.oo 4B•O,OO 1555.00 -o.oo 0.010000 -o.oo 1.01 -o.oo 
1129. 00 21 I 1205.00 1 1015.00 SO•l.00 1707.00 -o.oo o.ooqooo -o.oo 1.02 -o.no 
l llB,00 )/ 2 15q5, 00 1 1011.00 521R.OO IBll.00 -o.oo o.oD•ooo -o.oo 1.02 -o.oo 
I 152.00 41 l 4165•.00 95 1290. oc 755B.OO 15164.00 -o.oo 0.021000 -o.oo 1.41 -o.oo 
1411.00 51 4 ~25~•.oo 71 zq1q,oo 1125,00 IOqqR,00 -a.no 0.017000 -o.oo l.ZB -o.oo 
1"47.00 hi 5 10066.00 66 282B,OO 1lB9.00 9012.00 -o.~o 0.016000 -o.oo 1. 24 -o.oo 
2007.00 11 6 l•J93.00 Jq 1051.00 13q5 .oo 12lZl.OO -o.oo o.01Booo -o.oo 1.n -o.oo 
2020.00 81 1 H•43.00 81 3165.00 7490.on I 1712 .OO -o.oo 0.019000 -o.oo 1.31 -o.oo 

POWER EXHAUST E 'ICHA.OST co co THC NO ~o NO ALOF.HYOES SMOKE PAR r ICUL A TES 
PERCENT GAS GAS I •EI I 2 IWETI I WET I 2 x 

RATEO re MP PRfSSU~E PPMV I WE I I PPMV PPMV I WE I I I •FT I 
r.o. OEGHE5 r- PSIA PERCENT v PPMV PP'1V 

b17. rio -o.oo '72. 10 1.1• 401 ,00 0,bO 1, 20 16.BO -o.oo -o.oo -n.oo 
1 671 .no -n.oo 4 7). 10 1.n 2d0,IO •.10 1~.60 1•.10 -o.no -o.oo -o.oo 
1 OhH,00 -o.on 42•.oo 1.1• 226.50 A.MO 12.•o 21. 70 -o.oo -o.oo -o.oo 

q5 1052.00 -o.oo 12.00 
] ·"' 5,20 265.bO 11,JO 282.•0 -o.oo -o.oo -o.oo 

71 012. no -o.oo IR.10 3,40 4.10 20•.10 16. 70 215.BO -o.oo -o.oo -o.oo 
66 88 7. oo -o.oo 21 .20 2.eo 2.10 167,30 h,20 273.50 -o.oo -o.oo -o.oo 
79 056,00 -o.oo 16.10 J.]2 o.ao 204,qo l4.h0 210.50 -o.oo -o.oo -o. 00 
Bl 1 co1.oo -o.oo 12.20 '· 5 l I, 20 210.20 15,40 234,bO -o.oo -o.oo -o.oo 

POWER MASS t::fotl .-.ss F.141 •455 EM I '4SS (Ml MASS EMI MASS F'I NASS EMI MASS EMI MASS EM I MASS EMI MASS ENI M4SS E~I 
PERCENT co H( NOZ co~ ~o NOX co HC N07 (02 NO NO• 

RATFO LAI IK L ~I l K Lll/IK LBllK L8/IK LP/I K LB/HR LB/HR L81"M LB/HR LB/HR LR/~~ 

T .O. LB FUFL LB ~UEL L 8 FUFL LB FUEL LB FUEL LB Fl1El 

5 62. 24 75.02 1. zq 2•7l.J2 l. 71 1. on Qb.1q JB .•o 2.00 4020. ·4q l.~. 4.bti 
1 52.40 17, 74 1.01 1006. 7l 1.6• l.5B Rq.44 30.2• l. 29 5132.•• 2. ~2 6. l 1 
1 47, 28 I 4, 21 2.n 3024.ll I, 5? J.•2 B5.6l 25.B4 4.22 5H7.07 l. RB 1.10 

95 0,60 o.i 5 I. 43 3116. ]9 21.94 21. 36 9.27 2. ]0 21.•5 4BIB7.43 317.02 35B.97 
71 1. 06 0.1. 1 ... ll 15. 70 20.16 21.17 l l. 68 1. 52 11.11 341t8b.40 221. 72 21•.o 
66 I• 51 o,oq o. 73 l I 15. l 4 Io. 58 32.01 l4,Q7 o. B5 1. 19 310 15. 46 194. I I H 7.32 
7q O.'H 0.01 1 ... 3\3b,15 20.n 21.bB \l,q) 0.34 11. 11 38646.15 24Q.J4 2~1.11 

87 0,6Q 0.04 l .lt4 )1]6.55 20 ,4B 21.•2 •• ~l o. 54 l q. 71 4)009.l~ 280,lB 300.51 

POWCA co co THC NO NO NO 
PERCENT 2 x 

RUED LB/ l <#Hi-HA ll!/lKITH-HR LR/lKiTH-HA l~l lK#TH-HA LB/lKlllTH-HA LB/IKillTH-Hll 
T .O. 

5 lb. ~5 7 175q,490 J4. Al 4 1. 015 o. 1hl 1. 716 
1 21.QOJ 160 l .407 •• 451 0,R81 I. 026 1.qo6 
1 2].R20 157.l,50• 1, I BB O.BOI 1.114 l .•75 

q5 0.211 1101.1•• o.os• 1.no 0.503 8.221 
7l 0, l~A 1057,H•B n.01,7 o.BOL o. 541 1. ]45 
66 0,4q9 IOH.575 o.02a b.45b 0.23• I0,554 
79 O.l2B 1061.na a.on• 6.B5l 0.4BB r. 340 
B7 0.236 1016, 74] o.OIJ 7.030 0.4Q4 l .521 
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CAL 10 NUMBER• 325 ENGINE TYPE ANO MODEL• JT90-7 SERIAL NUMBERI P-663071 

TEST ORGANIZATIONI PRATT & llHITNEY 

MOOE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN CD FUEL LB CO I ENERGY LB CO I 
POWER t TH RATE RATE WT FACTOR MODE MASS MASS lit LB FUEL t TH-HR t TH-HR 

LB/HR LB/HA MIN. LllS. LBS. 

TUI-IDLE 0.010 3185. 0 98.475 1824. 762 1.000 19.00 31.IU 577.84 53.966 1008.58 0.03092 
TAKEOFF 1.000 45500.0 12.982 16079.000 1.000 o. 70 0.151 187.59 0.807 530.D 0.00029 
CLIM80UT o.850 )8675.0 u. )23 u221.ou 1.000 2.20 0.489 484.H 1.009 1418.08 0.00034 
APPROACH 0.300 13650.0 36.413 4969.230 1.000 4.00 2.428 JJl .28 7.328 910.00 o.0026J 
TUI-IDLE 0.010 3185.0 98.475 1824. 762 1.000 1.00 ll.489 212.89 51.966 Hl.58 0.0)092 

TOTAL FOR CYCLE• 45.140 1194.31 42J9.08 
LBS POLLUTANT /lit L8 FUEL/CYCLE• 25. 491 
LBS POLLUTANT/ I It LB TH-HR/CYCLE• 10. 790 
LBS POLLUTANT/IOOOlt L8 TH AT T.0.1 0.33) 

MODE FRACTIONAL POWER ElllSSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY LB HC I 
POllEA t TH UTE UTE llT FACTOR MODE MASS MASS Ill. LS FUEL t TH-HR t TH-HA 

LB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 3185.0 ll.431 1824. 762 1.000 19.00 9.955 577.84 17.228 1008.58 0.00981 
TAii.EOFF 1.000 45500.0 o.o l60J9.000 1.000 o. JO o.o 18J.59 o.o 530.D o.o 
CLlllBDUT 0.8'0 38615.0 0.404 13221.00 1.000 2. 20 0.015 484. H 0.031 1418.08 0.00001 
APPROACH 0.300 13650.0 ).JOB 4969. 230 1.000 4.00 0.24J 3Jl.28 o. J46 910.00 0.0002J 
TAXI-IDLE o.OJO 3185.0 JI.OJ 1824. J62 1.000 J.00 3.668 212.89 11.228 311. 58 0.0098J 

TOTAL FDR CYCLEI U.885 l J94.31 4239.08 
LBS POLLUTANT/ llt LB FUEL/CYCLEI J.ne 
LBS PDLLUT ANT/ lit LB TH-HR/CYCLE: 3.275 
LBS POLLUTANT/IOOOlt LB TH AT T.0.1 o.o 

llDDE FRACTIONAL PDllER ElllSSIDN FUEL USAGE TIME IN NDX FUEL LB NDX/ ENERGY LB NDX/ 
POllEA t TH RATE RATE WT FlCTOR MODE MASS llASS lit LB FUEL t T,._HR t TH-HA 

LB/HA LB/HA MIN. LBS. LBS. 

TAXI-IDLE o.OJO 3185. 0 9.403 1824. J62 1.000 19.00 Z.918 511.84 5.153 IOOB.5B 0.00295 
TAKEOFF 1.000 45500.0 518. 542 16079.000 1.000 o. 10 6.150 181.59 35.9BI 530.83 0.01212 
CLIMBOUT O.B50 3B675.0 402.4B5 13221.041 1.000 2.20 14.15B 4B4. 77 J0.40 1418.08 0.01041 
AP PA DACH 0.300 13650.0 61.486 4969.230 1.000 4.oo 4.099 lll.2B 12.H3 910.00 0.00450 
TAXI-IDLE 0.010 3185.0 9.403 1824. 762 1.000 J.00 1.091 212.B9 5.153 371.58 0.00295 

TOTAL FOR CYCLE I Z9.6Bl 1794.31 42)9.08 
LBS POLLUTANT/ lit LB FUEL/CYCLEJ 16. 541 
LBS POLLUTANT/lit LB TH-HR/CY CL EJ J.002 
LBS POLLUTANT/ IOOOlt LB TH AT T.O.• 148.344 
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DATE: 8/ 5171 

fEST ORGANIZATION: PRATT ' WHITNEY 

ENGINE SUPPLIER: PRATT ANO WHITNEY 

ENCINE DAJA ••••••••••••••••••••••••••••••••••••••••••••••••••••******************************************************** 
CAL I 0 NU•SER• J26 ENGINE TYPE ANO •OOEL: JT91>-7 

RATED THRUST: 

ENGINE TOTAL TIME: 

Tl•E SINCE HOT ~F.CTION OVERHAUL: 

Tl•E SINCE: 

NI CO•PRESSOR OVERHAUL: 
NZ CO•PRESSOR OVERHAUL: 
co•BUSTOR CAN REPLACE•ENT: 
FIRST STAGF. NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINF. OVERHAUL: 

FUEL: JP-4 FUF.L H/C RATIO: 

455DO. 

-o. 

-o. 

-o. 
-o. 
-o. 
-o. 
-o. 
-o. 

2.000 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL DATA ***********************************************'***** 

INLFT AIR TE•PfRATURE, OEGRF.ES F: SURI 76.00 FINISH 74.90 

AT•OSPHF.RIC PRESSURf: START 29.85 FINISH 29.82 

INLET AIR HUMIOllY, LBS HZO/LB AIR: 0.0014 

RELATIVE HUMIDITY: -0.00 PERCENT 

SAMPLE llNF: TE•PF.RATURE, OF.CREES C: 150.00, FLOW RATE, lllERS/MIN: 2.00 

SAMPLE LINE TRANSPORT Tl~E. SEC: 1.00 

NUMBER OF TESTS: 

CD••F.NTS: 

RURNFR CONF IGURA Tl ON - AIM 

CLOCK JES I POWER ENG INF •EASURED GAS GEN 
Tl•E •'lnF. Tt-tRUST ,LAS PERCFNT SPEED FUEL AIR FLOW 

ow RHrn RPM FLOW LB/SFC 
SHP T.n. NI NZ l 8/HR 

1~11.00 I/ 455Q.OO 10 1276.00 554Q.M 2211.00 -o.oo 
162'.00 21 14868.00 76 3131.00 73'6.00 13605.00 -o.oo 
1611.00 JI 41750.00 QO 3271.00 7620.0D 16411.0~ -o.oo 
1815.00 41 4562.00 10 1276.0C 5544.00 2213.00 -o.oo 
1842.00 5/ 4 2905.00 1023.00 5036.00 1120.00 -o.oo 

POWF.R EKHAUSI F XHAUST co co THC NO NO 
Pf RC ENI GAS GAS I WET I 2 l•FT I l•FTI 2 

RATED TF•P PRESSIJRf PP'tl/ IWETJ PPJlllV PPMV IWET I 
I .O. DEGP.FFS f PSIA PERCENT v PPMV 

10 670.00 -o.ao 75h.20 I. 71 "1.bO ,..c;in lb. 20 
76 qRO. DO -o.oo 3 ·"o 1.39 1.10 2 12. 30 17.50 
qo 1054.00 -o.oo l. I 0 3.57 0.40 421.10 75. JO 
JO ~ 10. no -o.oo 271.00 1.65 Sb.OD lb. ID 14.qQ 
b 65Q .oo -o.oo 425.70 I. 18 14 J .qO 0.10 4. 9ry 

P685614 

CALC COMPRESSOR ENGINE TUR~INE 

FIA DISCHARGE PRFSSURE INLFT 
TEMP RAT 10 TF•P 

DEGREES F EPA O~GREES 

0.010000 -o.oo I.OJ -o.oo 
0.070000 -n.oo I. 16 -o.oo 
0.022000 -o.oo 1. 46 -o.oo 
0.010000 -o.oo I.OJ -o.oo 
0.010000 -o.oo 1.02 -a.no 

NO ALDEHYOES S•OKE PARllCULATES 
x 

I WET I 
PP•V 

21.10 -n.oo -o.oo -o.oo 
7-RQ.80 -o.oo -o.ory -o.oo 
'•46.40 -o.oo -o.oo -o.oo 

J l.00 -o.oo -o.oo -o.oo 
5.10 -o.oo -o.oo -n.oo 

POWER MASS E• I .•ASS F.•I MASS f,MJ ••ss EMI MASS EM I MASS EM1 Ml\SS EM! I MASS Efllll MASS [Ml MASS EMI HASS E Ml MASS EMI 
PERCFNT co HC N02 coz NO hOX co HC NOZ C02 NO NOX 

RA TEO LA/ IK LR/IK Lq/ IK L RI I~ LB/ I K LBllK LB/HR LB/HP LB/HR LB/HR LR/HR LB/HR 
r.o. LB FUFL LB FUH LR FU~L LB FUFL LB FUEL LB FllEL 

10 lq. 1.0 3.13 l.05 l0B2.Q7 O.Q2 ].QB bb. 1b 1.10 b. QJ 7001.41 2.10 Q.OJ 
70 o. 20 0.04 \ .bq 3117.'B 26.34 28 .0 11 2. 12 o. ~o 23.0l 42683. )5 358.42 381.45 
qo 0. I 7 0.01 2. 12 ll 31. 44 JB.6q 41.01 2 .R5 0.21 lB.15 514RB.4b bJ4. q1 073.05 
10 12. lb J.R I 2. qo l01b. 77 J.14 b.04 11.10 B.65 6. bO 6qq3.4q 7.13 IJ.74 

t;fJ. 17 I J. lO I.Ill l01J.7Q 0.01 1.10 I 01. 77 IQ. 4l I. 88 5183.71 o. 12 2.00 

POWER Cll co THC NO NO NO 
PERCENT 7 2 x 

RATED LAJlKtlTH-HR lRllKITH-H~ L8/ ll<.1HH-t-1R L~JlKtH+-Hf( LB/IKflH-HR LAI I KHH-H~ 
r.o. 

I 0 } C,. ti44 l~l5.737 1.558 o. 4bC •• 571 1.981 
70 0.010 1224.141 0.014 I0.77Q O.b61 10.q40 
QO O.ObQ 124R.20b 0.005 l 5 .392 o.qzs 16. Jib 
10 I0.025 IH2.0BR I. BQ6 1. i;~" •• 44 7 1.011 

6 H.OJl I 7S4.4 IO 6. bBB 0.041 O.b"q 0.680 

F 
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ClL ID NUMBER• 326 ENGINE TYPE &ND MDDELI JT91>-7 SER UL NUMBER I P68'6l4 

TEST ORG&NIUTION1 PRATT ' llHIJNEY 

MODE FRlCTIONlL POllER EMISSION FUEL USAGE TIME IN co FUEL LB CO I ENERGY LB CO I 
POllER t TH RlTE RATE llT FACTOR MOOE MlSS MlSS U LB FUEL t TH-HR t TH-HR 

LS/HR LB/HR MIN •. LH. LH. 

TUI-IDLE 0.010 3185.0 90.684 160. 798 1.000 19.00 28.117 520.54 55.167 1008.58 . 0.02847 
TUEOFF 1.000 45500.0 6.516 18015.172 1.000 0.10 0.016 210.aa 0.361 530.83 0.00014 
CLIMBOUT o.aso 38675.0 9.465 15166.035 1.000 2.20 0.341 556.09 0.624 1418.08 0.00024 
APPROACH 0.300 13650.0 38.765 5470.563 1.000 4.oo z. 584 )64. 70 7.086 910.00 0.00284 
TUI-IDLE 0.010 3185.0 90."84 160. 7'18 1.000 1.00 10.580 191.78 55.167 in. 58 0.02847 

TDTAL FOR CYCLE• 42. 304 180.98 4239.08 
LBS POLLUTANTllK LB FUEL/CYCLE• 22.942 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 9.979 
US POLLUTANT/ IOOOK LB TH AT T.0.1 0.167 

MODE FRACTIONAL POllEA EMISSION FUEL USAGE TIME IN HC FUEL LB HC I ENERGY lB HC I 
POWER t TH RATE RATE llT FACTOR MOOE MASS MASS IK LB FUEL t TH-HR t TH-HA 

lB/HA LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.010 3185.0 14.615 1643. 798 1.000 19.00 4.628 520.54 8.891 1ooa.s8 0.00459 
TAKEOFF 1.000 45500.0 0.212 18015.172 1.000 o. 70 a.DOZ 210.88 0.012 530. 83 0.00000 
Cl IMBOUT o.8so 38675.o 0.819 15166.035 1.000 2.20 o.on 556. 09 o.o5B 1418.08 0.00002 
lPPROlCH 0.300 13650.0 2.122 5410.563 1.000 4.00 0.141 364.70 0.388 910.00 0.00016 
TAI I-IDLE 0.010 3185.0 14.615 160.198 1.000 1.00 1.105 191. '8 8.891 311.58 0.0045'> 

TOTAL FOR CYCLE• 6.509 IB43.98 4239.08 
LBS POl.lUTANT/lK LB FUEL/CYCLE I 3.530 
LBS POLLUTANT/IK LB TH-HR/CYCLE• 1. 536 
LBS POLLUTANT/IOOOK LB TH AT T .0.1 0.054 

MODE FRICTIONAL POWER EMISSION FUEL USAGE TIME IN NOi FUEL LB NOii ENERGY LB NOii 
POWER t TH RATE AUE llT FACTOR MODE MASS MASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. us. 
TUI-IDLE 0.010 3185.0 3.624 l60. 79B 1.000 19.00 1.148 520. 54 2.205 1008.58 O.ODll4 
TlKEDFF 1.000 45500. 0 BBZ. 182 18015.112 1.000 0.10 10. 292 210.88 48.BD6 530.n 0.01939 
CLIMBDUT o.aso )8675.0 526. I U 15166. 0)5 1.000 2.20 19. 291 556. 09 34.690 1418.0B 0.01160 
APPROACH 0.100 13650.0 52.90 5410.563 1.000 4.00 J. 530 364.10 9.678 910.DO 0.00388 
TUI-IDLE 0.010 3185.0 J.624 1643.198 1.000 1.00 0.423 191.78 2.205 HI.SB 0.00114 

TOTAL FDA CYCLE• 34.683 1843.98 4239.08 
LBS POlLUUNTllK LB FUEL/CYCLE• 18.809 
LBS POLLUTANT/ lK LB TH-HR/CYCLE I B.182 
LBS POLLUUNTllOOOK LB TH AT T.0.1 226.200 
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DATE: B/ 5111 

TEST ORGANIZATION: PRATT & WHITNEY 

ENGINE SUPPLIER: PRATI AND WHITNFY 

ENGl~E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••******************************~ 

CAL ID NUMBFR: 355 ENGINE IYPE AND MODEL: JT9D-7 SERIAL NUMBER I P685614 

45500. 

ENGINE TOIAL TIME: -o. HRS 

TIME SINCE HOT SECTION OVERHAUL: -o. HRS 

NI CO~PRFSSOR OVERHAUL: -o. HRS 
N2 COMPRESSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST ST~GE NOZZLE GUIOE V6NE OVERHAUL: -o. HRS 
NI TURBINE OVFRHAUL: -o. HRS 
N2 TURBINE OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL H/C RATIO: 2.000 

OPERATIONAL DATA ********'******************************************** 

INLET AIR TE~PERATURE, DEGRFES F: START 76. 30 F !NISH 74.90 

ATMOSPHERIC P•FSSURE: START 29.87 

INLET AIR HUMIOITY, LBS H20/LB AIR: 0.0074 

PFLATIVE HUMIDITY: -0.00 PERCENT 

SAMPLE LINE• TEMPERATURE, CEGREES c: 150.00, FLO• RATE, LITFRS/MIN: ?.no 

S6 HPLE LINE TRANSPORT Tl MF, SEC: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

EXHAUST GAS PUS SURE IN INCHES HG 

CLOCK TEST l'OWFR ENG I NE MEASURFn GAS GEN CALC COMPRESSOR ENGINE TURBINE 
Tl ME MOOE (HRUST,LRS PERCENT SP EEO FUFL A IR FLOW FIA DISCHARGE PRESSURE INLET 

OR RATFO RPM FLOW LR/SEC TEMP RATIO TEMP 
SHP r.o. NI N2 LR/HR DEGREES F EPR DEGREES F 

1612.00 11 0 5]75.00 II 1276.00 545],00 Z724.00 -o.oo 0.008600 -o.oo I .OJ -o.oo 
1624.00 21 I JQOl4.00 85 3131.00 1220.00 13464. 00 -o.oo 0.011000 -o.oo 1.36 -o.oo 
1632.00 3/ 2 45814.00 100 1211.00 7405,00 16752.00 -o.oo 0.010000 -o.oo I. 46 -0.00 
1030.00 ., J 5330. 00 II 1276.00 5457.00 2230.00 -o.oo 0.008600 -o.oo 1.01 -o.oo 
1043.00 5/ • 3397.00 1 1023.00 1oqc;i:1.oo 1•85.00 -c.oo O.OOR600 -o.oo 1.02 -o.oo 

POWER BHAUST EXUAUST ca ca THC NO NO NO ALOFHYDES SMOKE PART I CUL A TES 
PERCENT GAS GAS I WET I 2 IWETI I WET I 2 x 

RAHD TEMP PPESSURE PPMV IWETI PP1"1V PPHV I WET J IWET I 
T.O. OE GR HS F PSIA PERCENT v PP"1V PPMV 

II 670.00 -o.oo 256.00 1.11 47.60 7.90 10.20 71.10 -o.oo -o.oo -o.oo 
85 qno.oo -n.">O 3. 1.tO 3.JQ 1. 10 212. 30 l 7. 50 289.80 -o.oo -o.oo -o.oo 

100 105•.00 -o.oo l.lO '· 51 0.40 421 .10 25. 30 446.40 -o.oo -o.oo -o. 00 
11 610.00 -o.oo 211.00 1. 65 56, 00 lb.10 14.90 31.00 -o.oo -o.oo -o.oo 

1 h59. 00 -o.oo 47 5. 10 I, 38 141.90 O. JC 7.80 5 .I 0 -o.oo -o.oo -o.oo 

POWER •ASS E• I MASS EHi MASS E•I MASS EMI MA,SS EH J HASS EHi HASS F~I HASS fMI HASS EMI MASS EMI ~ASS EMI ~ASS E•I 
PF RC ENT en HC N~l C02 NO NOX co HC NU2 · cn2 NO NOX 

RATED LR/ IK lB/IK lR/IK LR/ I K I.~/ lK LB/ IK LB/HR LBl"R LB/HR LB/HK LB/HP LR/HR 
T .o. LR FUEL LB FUEL LR FUFL LR FUEL la FUEL LB FUEL 

11 2q, lB "13 3. 05 JOHJ,01 1,4q J,9A 65.H 6.96 6. 79 6B56.61 J. ll 8.84 
85 0.20 1).04 I .bq HH.33 26. 34 2~ .04 2.10 o. 50 22.80 1tZZ40.99 354.70 311. 50 

100 0.11 0.01 2.12 3131. 44 )M.bQ 41.01 2. 82 0.21 31.18 50~Aq.62 628. 75 666.53 
II 12. I~ J, PI 7,90 3076.17 3.14 6.04 11. 72 8. 4q 6. 48 6861.19 1.00 13.4A 

1 59, 11 11.10 l. 7!\ 3013.79 o. 07 1.16 QQ.70 19.03 1.00 5078.21 0.12 1.q6 

POWER cu co IHC NO NO NO 
PERCENT 7 2 x 

RATED LB/ lKlfTH-HP lR/IKlflH-HR le/ I Kil TH-~R LB/lti.lllTH-H~ LR/ IK •TH-HR LB/IKITH-HR 
1.0. 

11 12. 269 ll81.b7b l.j06 o. ti27. 1. 215 I.bbl 
85 0.069 IOA2,714 o. 01.1 q,oq2 o. 584 9.b1b 

100 0.061 l I 11.4R5 o. 005 l"'L 71A n.A24 lit .5't2 
II 13. 456 12R7.277 I. 593 I, 31 3 I. 215 2. 528 

1 2q, 350 1494.911 5. 60) 0 .0~4 O.BR) 0.578 
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tAL ID NUKBERI 355 ENGINE TYPE ANO HODEL: JT'I0-1 SERIAL NUKBERI P&85614 

TEST ORGAN Ill Tl ON I PRATT l WHITNEY 

HOOE FRAtTIONAL PON ER EKISSIDN FUEL USAGE TIKE IN to FUEL l8 CD I ENERGY LB tO I 
POllER I TH RATE RATE llT FACTOR HOOE NASS KASS lK LB FUEL I Tt+-Hll I Tl+-HR 

LB/HR LB/HR KIN. LBS. LBS. 

TUI-IDLE 0.010 3185.D 19.133 1530.134 1.000 1'1.00 Z5.Z4'1 484.54 5Z.1D'I 1008.58 0.02501 
TAKEOFF 1.000 45500.D 1.0'16 16160.111 1.000 0.10 o.ou 188.54 o.o&a 510.83 0.00002 
CllKBOUT D.850 38615.D '1.650 13315.535 1.000 1.10 o. 354 490.44 0.121 1418.08 O.DDOZ5 
APPROACH 0.300 13650.D 58.261 4443.086 1.000 4.0D 3.884 296.21 U.113 910.DD 0.00411 
TUI-IDLE 0.010 3185.D 79.13) 1no.n4 1.000 1.00 9.302 118. 52 52.109 Hl .58 D.02503 

TOTAL FOR tYtlE: 38.802 1638.24 4219.08 
LBS POLLUTANT/ lK LB FUEL/tYtLE: 23.6B5 
LBS POLLUTANT/IK LB TH-HR/tvtLE: 9.153 
LBS POLLUTANT/lOODK LB TH AT T.0.2 0.028 

HOOE FRACTIONAL POllER EKISSION FUEL USAGE TIKE IN Ht FUEL LB Ht I ENERGY LB Ht I 
PON ER I TH RATE RATE llT FACTOR MODE KASS MASS IK LB FUEL I TH-HR I TH-HR 

L8/HR L8/HR KIN. LBS. LBS. 

TAXI-IDLE 0.010 1185.0 16. 950 1530.134 1.000 19.00 5. 368 484.54 11.018 1008.58 D.00532 
TAKEOFF 1.000 45500.0 0.'110 16160.111 1.000 0.10 0.011 188.54 0.060 5)0. 83 0.00002 
tllMBOUT o.850 38675.D 0.803 I H15. 535 1.000 2.20 o. 029 490.44 D.060 1418.08 0.00002 
APPROAtH 0.300 13650.0 4.438 4443.086 1.000 4.0D 0.296 296.21 0.999 910.00 o.ooon 
TU I-IDLE 0.010 3185.D 16.950 1530.134 1.000 l.OD 1.918 118.52 11.018 311. 58 0.00532 

TOTAL FOR CYCLEI 1.682 1618. 24 4219.08 
LBS POLLUTANT/IK LB FUEL/CYtLE I 4.689 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 1. 812 
LBS POLLUTANT/ IODDK LB TH AT T .o.: o.249 

NODE FRAtTIONAL POWER ENI SS ION FUEL USAGE TINE IN NOi FUEL LB NOi/ ENERGY LB NOi/ 
POllER I TH RATE RATE WT FACTOR HOOE KASS KASS IK LB FUEL I TH-HR I Tl+•HR 

LB/HR LB/HR KIN. LBS. LBS. 

TUI-IOU 0.010 3185.0 4.811 1530.134 1.000 19.00 1. 523 484.54 3.144 ID08.5B 0.00151 
TAKEOFF 1.000 45500.0 641.065 16160.111 1.000 0.10 1.479 188.54 19.668 530.D 0.01409 
tLINBOUT 0.850 38675.0 319. 293 13315.535 1.000 2.20 13.'107 4'10.44 28. 351 1418.08 o.oO'l81 
APPROACH 0.100 13650.0 52.5'11 4443.086 1.000 4.00 3. 506 296.21 11.831 '110.00 0.00385 
TAX I• IDLE 0.010 3185. 0 4. 811 1530.134 1.000 1.00 0.561 118.52 l.144 111.58 0.00151 

TOTAL FOR t YCL E: 26. 911 1638. 24 4239.08 
LBS POLLUTANT/ I K LB FUEL/CYtLE: 16.467 
LBS POLLUTANT/IK LB TH-HR/CYCLE 1 6.364 
LBS POLLUTANT/ IOOOK LB TH AT T.O.: 164. 316 
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DATEI 6/10171 

TEST OlGANIUTION: AIRESEARCH 

ENGINE SUPPLIER: AIRESEARCH 

ENGINE OITA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~ 

CAL ID NUHBE•: 29 fNG INE TYPE ANO ~OOH: TFE 131-2 SERIAL NUHBER: H0!>-2 

RATED T•RUST: 2800. 

ENGINE Tor AL TI HE: o. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COHPME SSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACE~F.NT: o. HRS 
FIMST SThCE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVF.RHAULI o. HRS 
NZ TURRINE OVF.RHAULI o. HRS 

FUELi AV KEROS FUEL H/C RATIO: l .928 

OPERATIONAL OATA ************************************'*''******'****'* 

INLET AIR TF.HPERATURE, DECREES F: START 91 .oo FINISH 91.00 

ATHOSPHFRIC PRESSURF: START 28. 55 FINISH 2B.55 

INLET AIR HUMIDITY, LBS H20/LB UR: 0.0036 

RFLATIVF HUHIOITYI 10.00 PERCENT 

Sl~PLE LINE• TEMPERATURE, DEGREES C• -0.00, HOW RATF., LITERS/NIN: -o.oo 

SAMPLE LINE TRANSPORT TIHE, SEC• -o.oo 

NUHBEA OF TESIS: 6 

COHNENTS: 

CLOCK res r POWER ENGINE Hf.ASUREn GAS GEN CALC COHPRF.SSOR ENGINE !URBINE 
T IMF. HOOE fHMUSToLBS PERCENT SPEED FUH AIR HOW FIA DI SC HAR CE PRESSURE INLET 

OR RATF.O RPM FLOW LB/SEC HHP RAT Ill fEMP 
SHP r .o. NI N2 LB/HR DEGREES F EPR OEGMF.ES F 

-o.oo II 0 193.00 6 5760.00 16BOO.OO l 77.00 4.B7 0.010900 -o.oo -o.oo -o.oo 
-o.oo ll I 40b. 00 14 84 70.00 21070.00 285.00 1 .5B 0.011300 -o.oo -o.oo -o.oo 
-o.oo ., 2 1045.00 37 13040.00 25370.00 5B7.no 14.21 0.012400 -o.oo -o.oo -o.oo 
-o.on 11 / • 1637.00 ~B 15710.00 21020.00 B5B.OO 19. OB D.Dl )500 -o.oD -o.oo -o.oo 
-o.on lh/ l l 2222. 00 79 l 7650. 00 2n60.oo l 150.00 21. 79 o.014sno -o.oo -o.oo -o.oo 
-o.oo 20/16 2605.00 91 18560.00 28410.-00 1no.oo 26.60 0.015000 -o.oo -o.oo -o.oo 

POWER fXHAUST FXHAUST co co THC NO NO NO ALDEHYOES SMOKE PART lCULATE~ 
PERCENT GAS GAS l Wf.JI 2 lWETI I WF f I 2 • 
RUED ff.HP PRESSURE PP~V l•ETI PPHV PPl'!V I WF.T I IWHI 
r.n. OECRFES F PS I A PF.•CF.Nf v PPMV PPHV 

• B54.00 -o.oo 461.40 2. n1 253 .so •.?r 1.10 13.90 -o.oo -o.oo -o.oo 
14 q45.nn -o.oo 76]. 60 2.10 84. 70 lit. 50 b.t;O 21.10 -o.oo -o.oo -o.oo 
J7 1111.oe -o.oo l t,q. 10 Z.60 2B.90 H.50 B.oo 42.60 -o.oo -o.oo -o.no 
5B l 329.00 -o.oo 65.50 2.86 J.90 58.00 6.BO 64.80 -o.oo -o.oo -o.oo 
79 l 461 .Or) -o.oo 3 7. 70 Z.9J 1.20 84.60 5. BO 90.40 -o.oo -o.oo -o.uo 
91 1517.~0 -o.oo 24.70 1.01 0.8~ l 10.30 6.20 l 16.50 -o.oo -o.oo -o.oo 

POWER HASS FMI MASS ENI HAS~ FMI HASS fMI MASS EHi HASS f• I !4ASS EMI MASS EHi MASS EMI HASS EM I •ASS E•I HASS FMI 
PERCENT co Ht ~02 r.o2 NO NDx co HC N02 cn2 NO foiiOX 

RA TEO LR/l K LR/I K L 811 K LP.II K LRllK L 8/lK LB/HR L 8/HR LB/HR LR/HR L8/HP LB/HM 
r.n. L 8 FlJF.L LB FUEL LB FUEL L8 FUEL L8 FUEL LR FUF.L 

6 ""·lb 11. B~ l. z 1 .104b.44 o. 97 7. 1 B 7.RJ 2.46 0.21 539.22 0.11 o.39 
14 21. 6B 4. ]6 Q,Qb 3104.91 2. 14 1.11 6. 75 1.2• 0.21 BB4.90 0.61 O. R9 
J7 ll. 45 1.21 1.01 3132.59 4.35 5. J7 6. 72 0. 75 o. 59 l81B.BJ 7.55 3.15 
5A ... ljQ o. 16 ., • 78 1146.41 6.b1 7 .45 3 .9] o.n o. 67 2699,64 5. 77 6. ]9 ,. 2,5A 0.05 0.65 3149.AO q,51 10.16 2.07 0.05 0.75 3622. J6 10.93 11.bA 
93 1. 64 0.03 ., .67 J 151. 41 ll.99 12.hl 2 .17 o.o4 0.90 4191.JB l 5. 9~ 16.P.~ 

POWiR co co '"C NO ND ND 
PERCENT 2 2 • 

RATED l8/lKOfH-HR LA/lKITH-HR l8/1K#TH-Hq lR/lKlllTH-ttR tol/lKlllTH-~~ LR/I KITH-HM 
r .D. 

6 40. 5q1 7793.881 12. 732 O.Aql l. !OR 2.000 
14 lb .621 2179,554 J. 059 l. 502 0.673 2.185 
J7 6. 4Jl 1759.~50 o. 71 J 2,441 o.566 J .014 
58 2.404 l649.ll7 O.OB? J.4% 0,410 1.qo~ 

79 1. 3]5 lb 10.227 0.024 4.921 o. 317 5.258 
91 O.BJ5 1608.975 0.015 6.121 O.JH b.~b1 
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CAL ID NU"BER I 29 ENGINE fYPE AND "DDELI JFE Hl-2 SERIAL NU"BERI no~2 

TEST ORGAN I UT ION• Al RESEARCH 

"ODE FRACTIONAL POllER EMISSION FUEL USAGE Tl"E IN co FUEL LB CO I ENERGY LB CO I 
POllER I TH RATE RATE llT FACTOR "ODE "'SS "ASS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR "IN. LBS. LBS. 

TAXI-IDLE 0.060 168.0 8.111 169.623 1.000 19.00 2.599 '3.71 48. 205 n.20 0.04867 
TAK EOFF 1.000 zeoo.o 1.617 1381.0'2 1.000 0.50 o.ou 11.56 1.165 u.n 0.00058 
CL l"BOUT 0.900 2520.0 2.264 IZ82.IJU 1.000 2.50 0.0114 53.46 l.7H 105.00 0.000110 
APPROACH 0.100 MO.O 6.1104 417.032 1.000 4.50 o.518 35. 78 14.413 6).00 O.OOB22 
Ull-IOLE 0.060 168.0 e.111 1611.623 1.000 1.00 0.1154 111.111 48.205 111.60 0.04867 

TOTAL FOR CYCLE I 4.1611 114. 30 264.13 
LBS POLLUTANT II K LB FUEL/CYCLE I 23.918 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 15.193 
LBS POLLUTANT/IOOOK LB TH AT T .0.1 0.481 

MODE FRACTIONAL POllER EMISSION FUEL USAGE Tl"E IN Ht FUEL LB HC I ENERGY LB Ht I 
POllER I TH RATE RATE Ill FACTOR MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR "IN. LBS. LBS. 

TAXI-IDLE 0.060 16B.O 2.600 1611.623 1.000 111.00 0.823 53.11 15.32B 53.20 0.01548 
TAKEOFF 1.000 2BOO.O 0.0511 1381.052 1.000 0.50 o.ooo 11.56 o.ou 23.JJ 0.00002 
CLIMBOUT 0.1100 2520. 0 0.081 12B2.IJU 1.000 2.50 0.004 51.46 0.068 105.00 O.OD003 
APPROACH 0.100 B40.0 0.1147 417.032 1.000 4.50 0.011 35.1B 1.1186 61.00 0.00113 
TAXI-IDLE 0.060 16B.O 2.600 1611.621 1.000 1.00 0.303 111.111 15.l2B llJ.60 0.01548 

TOTAL FOR CYCLES 1.202 114. JO 264.ll 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 6. 8115 
LBS POLLUTANT/IK LB TH-HR/CYCLE: 4.550 
LBS POLL UT ANT /IOOOK LB TH AT T.0.1 0.111 

MODE FRACYI ONAL PDllER EMISSION FUEL USAGE TIME IN NOX FUEL LB NDX/ ENERGY LB NOX/ 
POllER t TH RATE RATE Ill FACTOR MODE MASS HASS IK LB FUEL I TH-HR t TH-HR 

LB/HR LB/HR "IN. LBS. LBS. 

TAX I- IDLE D.060 16B.O 0.120 1611.62) I.ODO Ill.OD 0.101 5J.11 1.886 n.20 o. 001110 
TAKEOFF 1.000 2eoo.o Ill. 512 1]81.052 1.000 0.5D 0.16J 11.56 14.111 2J.JJ o. 0061111 
Cll MB OUT 0.900 2'20.0 15.516 1282.1141 1.000 2. 50 0.649 5J.46 12.141 105.00 o.0061B 
AFPROACH O.JOO MO. 0 2. 219 417.0JZ 1.000 4,50 0.166 35.lB 4.652 6J.OO o. 00264 
TAXI-IDLE 0.060 l6B.O O.J20 161l.62J 1.000 1.00 O.OJ1 111.111 1.BB6 llJ.60 0.001110 

TOTAL FOR CYCLE• 1.111 114. JO 264.IJ 
LBS POLLUTANT /IK LB FUEL/CYCLEI 6.410 
LBS POLLUTANT/IK LB TH-HR/CYCLE I 4.ZJO 
LBS POLLUTANT II OOOK LB TH AT T.0.1 58.250 
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DATEI 81 3/11 

TEST ORGANIZATION: U.S. BUREAU OF "INES 

ENGINE SUPPLIER: AMERICAN AIRLINES 

ENGINE OAfA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBF.R• 33~ ENGINF. TYPE ANO MODEL: SPEY 511-14 

RATED THRUST: 

ENG I NE TOTAL Tl HF.: 

TIME SINCF. HOT SECTION OVERHAUL: 

NI COMPRF.SSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOllLE GUIDE VANE OVERHAUL! 
NI TURBINE OVERHAULS 
N2 TURBINE OVERHAUL• 

FUEL: JET - A FUEL H/C RATIO: 

11400. 

7500. HRS 

o. HAS 

7500. HRS 
7500. HRS 

-o. HAS 
o. HAS 

7500. HRS 
7500. HRS 

1.qzo 

OPER4TIONAL DATA ***************************************************** 

INLFT AIR TEMPERATURE. DEGREES F: START n.oo FINISH 73,00 

ATMOSPHERIC PRF.SSURE: START FINISH 

INLET AIM HUMIDITY, LBS H20/LB AIR: 0.0110 

RELATIVE HUMIDITY: 11.no PERCENT 

SERIAL NUMBER: 

SAMPLE LINE: TEHPF.RATURE, OEGRFES C: llQ,QQ, FLOW RATE, LITERS/HIN: 16,00 

SAHPLF LINE TRANSPORT TIME, SEC: O,Q9 

NUMBER OF TESTS: 6 

COMMENTS: 

H/C CAL fSTIHATEO 
SAMPLE LINE TFHP AVERAGFO 
PROBf CONFIG. ANO LOCATION SAHE AS USED FOR SP(Y ON OB-02-71 

CLOCK TEST POW FR ENGINE MEASURFO GAS GEN CALC 
Tl HF. HOOE THRUST,LRS PERCENT SPFEO FUF.L A IR FLOW F/A 

OR RAHO RPM FLOW LR/SEC 
SHP T.o. NI NZ LR/HR 

1000.00 21 0 11000.on 96 5420.00 123~0.00 72BO.OO -o.oo -o.oooono 
1005.00 3/ 2 10500.00 97. B260.00 12210.00 hA60,00 -o.oo -0.000000 
1010.00 ., 1 99RO .00 B7 Bl 10,00 12070.00 6480.00 -o.oo -0.000000 
1015.00 5/ •300.00 Bl 7940.00 11900.00 6010 .oo -o.oo -0.000000 
1015.00 6/ 74BO.no 65 7390.0C 11630.00 4710.00 -o.oo -0.000000 
1025.00 I/ 6 610.00 5 2670.00 1s12 .no 900.00 -o.oo -0.000000 

POWER EXHAUST EXHAUST co r.o THC NO NO NO 
PERCENT r.As GAS I WEii 2 I WF Tl 1 •F.rt 2 x 

R ATEO TFMP PRESSURE PP"'1V I WF Tl PPMV PPHV I WE Tl fWETI 
T .O. OF.GREES F PSIA PF RC ENT v PPMV PP'4V 

Q6 1160.00 )5.40 30. 10 2 .94 4.00 154,70 IB.00 I 72, 7C 
q2 111. 50 )4. 4 l 30. 7C 2.qo 1. 40 141.20 14.00 I 55. 20 
B7 .11 on. oo 33. I 8 Jb.ZO ?. 69 3.10 124.70 28. 00 15l.70 
81 l 065.IJO 31.86 31. 70 2. 53 3.10 11 A ,60 26.00 144.60 
65 q 75. 00 ?R.10 ~5.00 2. IQ 3.40 72 .oo 55.00 127.00 

5 830.00 1s.1n b)0.00 2.14 q~1.oo 0.40 6.00 6.40 

7071 

COMPRESSOR ENGINE TURRI NE 
DISCHARGE PRESSURE INLET 

TEMP RA Tl 0 TEMP 
DEGREES F EPA OFGREES F 

-o.oo 2.50 -o.oo 
-o.oo 2.44 -o.oo 
-o.oo 2.34 -o.oo 
-o.oo 2.24 -o.oo 
-o.oo 1.98 -o.oo 
-o.oo 1.05 -n.oo 

AL OE HYDE S SHDKF PART ICULATFS 

0.54 -o.no -o.oo 
0.50 -o.oo -o.oo 
0 .53 -o.oo -o.oo 
O.lt8 -o.oo -o.oo 
0.48 -o.oo -o.no 

36.00 -o.oo -o.oo 

POWF.R H4SS FHI MASS E~I •ASS EHi HASS EHi HASS E•I MASS EMI MASS FHI HASS E•I HASS EHi MASS EHi MASS EHi HASS EHi 
PERCENT en HC Nill COl N~ NOX co HC N02 coz NO NOX 

RUED LO/ IK l D/ 1 K LB/ IK LB/ I K LB/ I K LB/IK LA/11R. LB/t-!R. LR/HH. LB/HR LB/HP LR/tlH. 
T .O. LB FUEL LB FUEL LB FUFL LR FUEL L 0 fU[L LB FUEL 

96 2. l)q O.lh ~.oz 3152.17 17. 34 IQ. 36 I 5. 25 1.14 l4.6Q 22"47.7Q 126. 23 14C.92 
qz 2.20 l'l.14 I ,h5 3152.05 I h, 62 18.26 15. 09 o.Q6 11. 30 21623.05 llJ.qq 125. 20 
A7 1. 70 0.13 l. It) 3151.28 15.27 IA,70 11. 4q o.86 22.22 20•20.32 q.e. •u. 121. I B 
81 2. Q9 0.14 3. 38 3150.~l 15. 4• 18.83 18.02 o.85 20 ... l 8Q9Q. 37 Q).11 113.52 
65 •• 12 O. Id H,27 3148.Q3 1n.•2 lQ.Oq [f-1.40 o. 84 38.Q4 14831.45 50,Q7 AQ,Ql 

5 55 .1n 47.78 o. 87 2951.b2 O.Oh r.. 97. 49, 77 38.51 o. 7B 2656.46 0.05 0.81 

POWER co r.o THC: NO NO NO 
PERCENT 2 2 x 

RATED LB/IKflH-HP LAllKMTH-t-1~ LB/lK.lllTH-HM. LB/lKllfTH-HJl LB/ IUTH-HR LB/ I KUH-HR 
T.n. 

96 I. 3A6 20R6. l 62 0. 103 11.476 1. 335 12.811 
9z I .•H 205Q.))Q O.OQI 10. 85b 1.076 11.933 
B7 I. 752 2046.125 O.OA6 Q,916 2. 226 12.142 
81 1.917 2042.Q43 O,OQI 10.012 2.195 12.206 
65 2. 5q3 19A2.815 o. 112 6.815 5.206 12.021 

5 81. 5q5 4354.848 63.124 0.085 I. 276 I. 162 
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CAL 10 NUMBER• 334 ENGINE TYPE IND llODELI SPEY 511-U SER Ill NUllBERI 7072 

TEST ORGINI UT I ON I u. s. BUREAU OF lllNES 

llOOE FRICTIONAL POWER ENI SS ION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB CO I 
POWER I TH RITE RITE llT FACTOR llODE 11155 lllSS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR lllN •. LBS. LBS. 

TAXI-IDLE o.o•o 06.0 36. 765 599.01 1.000 19.00 11. 6•2 189.U 61.Ul 10.•0 0.08062 
TAKEOFF 1.000 1uo·o.o 13.3H 77'3.320 1.000 o. 70 0.156 90.•6 1.125 1n.oo 0.00111 
CLlllBOUT 0.850 9690.0 16. 02• 6].S.352 1.000 2.20 o.5aa 23Z. 77 2.52• 355.10 0.00165 
APPROACH o.•oo 060.0 29.600 ]167.199 1.000 •• oo 1.971 211.15 9.1•6 30•.00 0.006•9 
Till-IDLE o.o•o •56.0 36. 765 599.•51 1.000 1.00 •• 289 69.9• 61.3]1 . '3.20 0.08062 

TOTAL FOR CYCLEI 18.60 79•.H 989.90 
LBS POLLUTANT/ 1 K LB FUEL/CYCLE• 23.03 
LBS POLLU71NT/1K LB TH-HR/CYCLE• 18.839 
LBS POLLUTINTllOOOK LB TH IT T.0.1 1.369 

NOOE FRICT IONIL POWER ElllSS ION FUEL USAGE TINE IN HC FUEL LB Ht I ENERGY LB Ht I 
POWER I TH RITE RITE WT FACTOR NOOE NISS NISS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR NIN. LBS. LBS. 

TAXI-IDLE o.o•o 06.0 79. B•7 599.•51 1.000 19.00 25.285 189.83 1n.201 10.•0 0.17510 
TAKEOFF 1.000 IUOO.O o.o 7753.320 1.000 0.10 o.o 90.•6 o.o 133.00 o.o 
CLlllBOUT O.B50 9690.0 0.190 630.352 1.000 2. 20 0.001 232. 77 0.030 355.30 0.00002 
APPROACH o.•oo •560.D D.950 3167.199 1.000 •• oo 0.061 211.15 0.100 10•.oo 0.00021 
TAXl-IOlE O.O•O 06.0 79.8U 599.•51 1.000 1.00 9.316 69.9• 1n.201 n.20 0.11510 

TOTAL FOR t YCLE 1 3•.671 79•.1• 989.90 
LBS POl.LUT INT /IK LB FUEL/CYCLE• 0.658 
LBS POLLUTANTllK LB TH-HR/CYCLE I 35.025 
LBS PDLLUTANT/IOOOK LB TH AT T.D.1 o.o 

MODE FRACTIONAL POWER EHISSION FUEL USAGE TINE IN NOX FUEL LB NOXI ENERGY LB NDX/ 
POWER I TH RITE RITE WT FACTOR NODE NASS MISS lK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR HIN. LBS. LBS. 

TUI-IDLE o.o•o •56.0 0.639 599.01 1.000 19.00 0.202 189.8] 1.067 , •••• o O.ODl•O 
TAKEOFF 1.000 11 •oo.o 157.299 7753. ]20 1.000 0.10 1. 8]5 90.•6 20.288 1n.oo 0.01110 
CLIHBOUT O.B50 9690.0 121. 888 63•8.352 1.000 2.20 ••• 69 232. 77 19.200 355.30 0.01258 
APPROACH o.•oo •560.0 36.918 ]167.199 1.000 •• oo 2.•61 211.15 11.656 30..00 0.00810 
TU 1-IOLE O.O•O •56.0 0.639 599.•51 1.000 1.00 0.075 69.9• 1.067 53.ZO o.oouo 

TOTAL FDR CYCLE: 9.0•3 79•.I• 989.90 
LBS POLLUTANTllK LB FUEL/CYCLE• 11. 391 
LBS POLLUTINT/lK LB TH-HR/CYCLE: 9.135 
LBS POLLUTANT/ lOOOK LB TH AT T .o.: 160.979 
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DUEi 81 )/l I 

TEST ORGANllATIONl U.S. BUREAU OF MINES 

ENGINE SUPPLIER: AMERICAN AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••********************************************************************* 
Cll ID NUMBER: 1)5 ENGINE TYPE AND MODEL: SPEY 511-1• SERIAL NUMBER' 1065 

RATED THRUST: ll•OO, 

ENG I NE TOTAL Tl MF' 7861. HRS 

TIME SINCE HOT SECTION OVERHAUL: 65Z. HRS 

TIME SINCF.l 

NI CO~PRESSOR OVERHAUL: 7861. HAS 
NZ COMPRESSOR OVERHAUL: 7861. HRS 
COMBUSTOR CAN REPLACEMF.NT: -o. HRS 
FIRST STAGE NOlllE GUIOE VANE OVERHAUL: 6H, HRS 
NI TURBINF. OVERHAUL: 1861. HRS 
NZ TURBINE OVERHAUL• 7861. HRS 

FUELi JET - FUEL H/C RATIO: 1,q10 

OPERATIONAL DATA***************************************************** 

INLET AIR TEMPERATURF., DEGREES F: START 1q,oo FINISH 19.00 

ATMOSPHERIC PRESSURE: START FINISH Z9.0B 

INLET AIR HUMIDITY, LBS HZO/L6 AIR: 0.0130 

RELATIVE HUMIDITY: 60. 00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 1)9,00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLF. LINE TRANSPORT TIME, sec: 0,99 

NUMBER OF TESTS: 6 

COMMENTS: 

H/C CAL FSTIMATFO 
SAMPLE LINE TE•P. AVERAGED 

PROBE CONFIG, ANO LOCATION SAME AS ON OR-OZ-71 

CLOCK TFST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR FNGINE TURRI NE 
Tl ME MODE THRUST ,LRS PERCENT SPEED FUEL AIR FLOW FIA OISCHARGF. PRHSURE INLET 

OR RUED RPM FLOW LB/SEC TEMP RAT IC TEMP 
SHP r .o. NI N2 LA/HR DEGREES F EPA UEGRFFS 

U5,00 21 0 11090.00 97 8500.00 IZ400.00 7370.00 -o.oo -0.000000 -o.oo z. 51 -o.oo 
zoo.oo JI 2 IOB00.00 9• RHO.OD 12360.00 1140.00 -o.oo -0.000000 -o.oo 2.'7 -o.oo 
ZI0.00 41 1 101?0.00 ee 8200.00 1z200.oo 6570.~0 -o.oo -0.000000 -o.oo Z.J6 -o.oo 
215.00 51 .. ~510.00 BJ B030.00 12040,00 6IZO.OO -o.oo -0.000000 -o.oo z. 26 -o.oo 
220.00 bl 1500. 00 65 74ZO.OO 11610,00 472C.OO -o.oo -0.000000 -o.oo 1.99 -o.oo 
ZZ5.00 11 bJ0.00 5 ?700. 00 T5ff0.00 930.00 -o.oo -0.000000 -o.oo 1.59 -o.oo 

POWER EXHAUST FXHAUST co co THC NO NO NO ALDFHYOES SMOKl PART I CUL ATES 
PERCENT GAS GAS I WE Tl .~,~ I WE Tl I •ET I z K 
~ATE'D ff flfP PRFSSURF ppuy PPllllV PPMV IWHI I WE Tl 
'.o. OEGRFF.S F PSIA PERCENT v PPMV PPHV 

91 1165.00 l~. 5B ]4,20 7..9] Z.50 15•.JO 8,50 l6Z.BO 0.62 -o.oo -o.oo 
q4 11•0. 00 J4. 98 33.ZO l,02 I, JO 14.1,90 11.50 155.40 0.17 -o.oo -o.oo 
BB 1100.00 lJ.52 34.ZO 2.u 2.00 I JI. 70 IJ.00 144. 70 0.40 -o.oo -o.oo 
Al I 075.00 J2. Jl 15.lO Z.51 z.oo Ill.DC IB.50 140.50 0.29 -o.oo -a.no 
65 970.00 2B. I J 42.50 2.11 2.00 RB.50 16.50 105.00 0.34 -o.oo -o.oo 

5 5ZO. 00 2Z. T Z 6B5.00 1. 14 B50.00 6.70 J,00 9.TO 3B.OO -o.oo -o.oo 

POWER MASS EM I MASS EM I MASS FM I HASS EMI MAS~ £Ht MASS E•I .••SS EHi MASS EMI MASS EMI MASS f.MI MASS EHi HASS EM! 
PERCENT co HC N02 coz NO NOX co HC N02 coz NO NOX 

RATEO LBl !K L Bl I• LB/ IK LR/IK LR/I K LOI I K LR/HP LB/HR lfUHR LB/HR LB/HR LR/HQ 
r.o. LR FUEL l R FU Fl LR FUEL l B FU[L LB FUF.l LR ruEL 

qr 2 .14 0.10 0.96 3151. 94 11, 35 I B. ll I 7. 26 o. 17. T .04 2Jz2q,7q 12T.B9 13'.91 
94 2.21 0.05 I. 25 315Z.29 15,70 lb,96 15. 75 0.35 e.qo 2z501. n 11 z.11 121.01 
BR 2. 57 o.oq 1,60 JI 51. b? 16 .75 IT.Bo lb.BR o. 57 I0.5• 20106, I l 106. 11 117. JI 
BJ ? • 75 o.oq 2. JI 3151. 32 15. b4 18.01 lb .. Ab o.55 I•. 51 1q2e6,05 95. 11 110. 22 
65 J.cn 0.11 ? • 50 3149,•3 I J, 43 15.93 IB.5J o. 50 11. 82 l4B65,J2 6J.1B 75.1 q 

5 106. 37 15.59 o. T7 ?7Bl,J8 I. 7l 2.47 9B.qz 10. JO a. 11 Z5B6,b8 1. 59 Z. JO 

POWER co co TH( NO NO Nil 
PFRCENT 2 2 K 

RA TEO L8 / lKlll TH-HR Lf\/ 11<.MTH-HA. Ll\/lKlllTH-HR Lf\/ IK1Htt-HP. LF\/IK#TH-HR LS/ I Kill" Hf-HR 
T,O, 

qr l .. 'il)b 2094,601 o.065 11. 5J2 o. 635 12.161 
q4 I .. 5B 20B•.Ol2 o.OlJ 10. 3B I O.BlO 11. 211 
B8 I ,66R 2046.060 0.056 M.551 1.041 11.592 
RJ I. 113 2021.976 o.058 10.004 1. 526 II, 590 
65 2·''1l 198Z.042 0.061 ~ .. 50 t. 570 10.026 

5 157.0IB 4105.B48 111. 590 2. 521 I. 110 3 .652 
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CAL ID NUMBER: 335 ENGINE TYPE ANO MODEL• SPEY 511-14 SER UL NUMBER: 7065 

TEST ORGANIZATION: u.s. BUREAU OF MINES 

MOOE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN co FUEL l8 CO I ENERGY LB CO I 
POWER • TH UTE RATE WT FACTOR MOOE MASS MASS lK LB FUEL • Tt+-HR • Tt+-HR 

LB/HR LB/HR MIN.· LBS. LBS. 

TAXI-IDLE 0.040 456.0 75 .OO I 686.454 1.000 19.00 23. 750 211. 38 109.259 144.40 0.1644B 
TAX EOFF 1.000 11400.0 11.450 7669.SOO 1.000 0.10 0.134 89.4B 1.49] UJ.00 0.00100 
Cl IMBOUT o.8so 9690.0 12. 568 6402.168 1.000 2.20 0.461 234.15 1.963 355. JO 0.00130 
APPROACH 0.400 4560.0 51. 393 3069.966 1.000 4.oo 3.426 204.66 16.141 304.00 0.01121 
TAXI-IDLE 0.040 456.0 75.001 686.454 1.000 1.00 8.150 80.09 109.259 53.20 0.16448 

TOTAL FOR CYCLE• 36.521 826.35 989.90 
LBS POLLUTANT/ IK LB FUEL/CYCLE• 44.196 
LBS POLLUTANT/IK LB Tt+-HR/CYCLEI 36.894 
LBS POLLUTANT/IOOOK LB TH AT T.O.: 1.112 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
POWER • TH RATE RATE WT FACTOR MODE MASS MASS Ill LB FUEL • Tit-HR • Tl+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.040 456.0 52.981 686.454 1.000 19.00 16.177 211. 38 11.180 144.40 0.11619 
TAKEOFF 1.000 11400.0 o.o 7669.500 1.000 0.10 o.o 89.48 o.o 133.00 o.o 
CLIMBOUT 0.850 9690.0 o.o 6402.16B 1.000 2.20 o.o 234.15 o.o 355.30 o.o 
APPROACH 0.400 4560.0 10. 579 3069. 966 1.000 4.00 0.105 204.66 3.446 304.00 0.00232 
TAXI-IDLE 0.040 456.0 52.981 686.454 1.000 1.00 6.181 80.09 11.180 53.20 0.11619 

TOTAL FOR CYCLE: 23.664 826. 35 989.90 
LBS POLLUTANT/ Ill LB FUEL/CYCLEI 28.636 
LBS POLLUTlNT/IK LB Tl+-HR/CYCL E: 23.905 
LBS POLLUTANT/ IOODll LB TH AT T.o.: o.o 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NDX/ 
POWER • TH RATE RATE WT FACTOR MODE MASS MASS Ill LB FUEL • TH-HR • TH-HR 

L8/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.040 456.0 1. 386 686.454 1.000 19.00 0.439 211. 38 2.019 144.40 0.00304 
TAKEOFF 1.000 11400.0 153.961 7669.500 1.000 0.10 1.196 89.48 20.074 113.00 0.01351 
CLIM BOUT o. B50 9690.0 110. ]04 6402.168 1.000 2.20 4.044 234.75 17.229 355. 30 0.01118 
APPROACH 0.400 4560.0 30.015 3069.966 1.000 4.00 2.005 204.66 9.191 304.00 0.00660 
TAXI-IDLE 0.040 456.0 1. 386 686.454 1.000 1.00 0.162 80.09 2.019 53.20 0.00304 

TOTAL FOR CYCLE• 8.446 826. 35 989.90 
LBS POLLUTANT/ IX LB FUEL/CYCLE I 10.221 
LBS POLLUTANT/lK LB Tt+-HR/CYCL E: 8.532 
LBS POLLUTANT/ IOOOX LB TH AT T.Q.1 157.562 
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DATE: 81 1111 

TEST ORGANIZATION: U.S. BUREAU OF MINES 

ENGIN~ SUPPLl~RI AMFRICAN AIRLINES 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••*********************************************** 
CAL ID •UMBER: J)6 ENGINE TYPE ANO MODEL: SPEY 511-H SERIAL NUMBER: 

RATED THRUST: 11400. 

ENGINE TOIAL llME: 2635. HRS 

ll"E SINCF HOT SECTION OVERHAUL: o. HRS 

NI COMPRESSOR OVERHAUL: 21)0. HRS 
NZ COMPRESSOR OVERHAUL: 2110. HRS 
COMBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NOllLf GUIDF VANE OVERHAUL: o. HRS 
NI TURBINE IJVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: o. HRS 

FUEL: Jn - A FUEL H/C PAT 10: 1.920 

OPERATIONAL DATA **************************'************************** 

INLET AIR TEMPERATURE, DEGREES F: START 79.00 FINISH 19.00 

ATMOSPHERIC PRESSURF: START Z9.0A Z9.0A 

INLET AIR HUMIDITY, LBS HZO/LA AIR: 0.0110 

RELAllVE HUMIDllYI 5'. 00 PfRCFNT 

SAMPLE LINE: TEMPERATURE, CFGReFS C: 141.00, FLOW RATE, LITERSl•IN: 16.00 

SAMPLF. LINE TRANSPORT TIME, SEC: 0,99 

NUMBER OF TES TS: 

COMMENTS: 

H/C CAL ESllHATEO 
SAMPLE LINE TFMP. AVERAGED 
NEW PROBF CONFIGURATION 

CLOC~ TEST POWE" 
TIME MOOE THRllS T, L RS 

OR 
SHP 

ZJO. 00 II 0 hl0.00 
ZJ5 .oo 21 I 109ZO. 00 
-o.oo " z 11000.00 

245.00 H z 10500.00 
250.00 "' 3 qqi;o.oo 
255.00 51 4 94)0.00 
l00.00 61 5 1410.00 
)05.no 11 • 6)0.on 

POW FR F. XHAUS r FXHAUST 
PERCFNT GAS GAS 

RATEO TEMP PRFSSURF 
T .O. DECREES F PS I A 

5 R20. 00 15.26 
95 1140.00 H.28 
96 1135.00 15. lB 
qz 1100. 00 l4.l8 
81 1015.00 )).26 
qz I05n.oo ll.Ol 
65 Q., .C.5 Z"I.'" 

5 soc.on l 5. 2 6 

ENC I NF MEASURED 
PERCFNT SP EEO rnfl 

RAHD RPM FLOW 
T, 0, NI NZ LB/HR 

5 z100.oo 7'60.00 Rqo.oo 
95 B4BO.OO 12400.00 1010.ao 
90 8500.00 12460.00 7100. 00 
91 8110.00 12790 .oo h700.00 
81 8110,00 1215n.oo 6200.00 
Bl 0010.00 1zo10.on 5860. 00 
65 14no. 00 l l 660 .oo 4510.00 

5 n20.on 111n.no 890. 00 

co en THC NO 
I WET l 2 I WFT I (WETI 

PPMV ( WF T) PPMV PP,.V 
PERCENT 

645.00 l. 15 1031.00 1.10 
1n.10 ).25 4.50 172.10 
-o.oo -o.oo -n.oo -o.on 
JJ.10 l .t 8 l. 50 l 5B .20 
ll.~o z.98 1.00 l44.41l 
14.10 z ,qo z.eo l JO. 711 
44.00 l. 50 2.60 Al ,90 

64~ .oo 1.15 734.00 o.c 

GAS CEN CALC 
AIR FLOW F/A 

Lij/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -o.nooooo 
-o.oo -o.nooooo 
-o.oo -0.000000 
-n.oo -o.nooooo 

NU NO 
z x 

I WE Tl IWFTI 
PPMV PPMV 

1. 00 8 .io 
l9.00 201.00 
-o.oo -o.oo 
40.00 198. 20 
41. no 187.40 
41.oo 111.10 
16.0n 121.90 

8. 00 e.oo 

8091 

CG•PRESSOR ENC I NE TURRI NE 
DISCHARGE PR~SSURE INl[T 

TEMP •ATIO TEMP 
DEGREES F EPR OEGPEES 

-o.oo 1.06 -o.oo 
-o.oo 2 .. 4q -o.oo 
-o.oo 2.-4Q -o.oo 
-n.oo 2.47 -o.oo 
-n.oo 2.1~ -o.oo 
-o.oo Z.lh -o.oo 
-o.oo l .92 -o.oo 
-o.oo l .06 -o.oo 

ALOEHYOES SMOKE PARTICULATES 

-n.oo -o.oo -r.:. 00 
o. 81 -o.oo -o.oo 

-o.oo -o.oo -o.oo 
o. 10 -o.oo -o.oo 
o.n -o.oo -o.oo 
0,6A -n.oo -o.oo 
o.51 -o.oo -o.oo 

•t.50 -o.oo -o.oo 

POWER MASS F.HI HASS EHi MASS EHi HASS EHi MASS EHi HASS EMI MASS EHi HASS EMI MASS EHi HASS EHi MASS EHi MASS FMI 
PERCENT en HC NO? coz NO NOX en HC. N02 C02 NO NOX 

RATEO LRllK L B/lK LO/ lK L Bil K LB/ lK LB/lK LB/HR L 8/HR l B/HR LR/HR LB/~R LB/11R 
T.o. LB FUEL L• FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

5 85,)) 18.H l. 52 2806.25 0.2'4 I. 76 75. Q5 69. cq l.H 2497.56 0.21 1.57 
95 l. qn O.t• Z.94 3152.41 l 1.45 20.10 ll.40 l. l z J0.10 2?288.00 l 21. JR 144.10 
96 o.zo o. 12 O,H 1155.26 o.)] O.hb 1. 41 O.R2 1. )4 22402.14 Z.14 4.68 
qz 2. 04 0 .t l 4.15 1152.H lb.Jq 2n.~4 1 l .65 o. 85 n.11 211zn.68 109.~4 131.62 
81 2.28 0.12 4.75 1152,00 15.97 zo.1z 14. ll 0.17. 29.48 l954Z.Jl 9B,99 128.41 
8Z 2.H 0.11 4.bb ll5l.B6 14, B5 1q,51 l l.90 0.65 21.10 1846Q.88 87.02 I lit. 12 
65 "\.I)} 0.1 z "· 74 1150.02 10.n t6.B5 15. 91 0.54 21. 19 14206.58 48.6~ 75,9R 

5 87 .. 07 5h.75 1.11 2Bol.40 o.o 1.n 11.4q 50.51 l. SB 2548,4) n.o 1.se 

POWER co co THC: NU NI) NO 
PERCENT 2 2 • 

RATED LA/ll(tfH-HR LB/ lKI TH-HR LB/lKlllTH-HR LOil KUH-HR LR/IKHH-HR LB II KOTH-HR 
T.O. 

5 124.50Z 4094.167 114. 641 0.149 z.z19 2.568 
95 1.zz1 Z041.025 0.101 11.z99 l.90't ll .t 90 
Q6 0.110 2016.577 0.074 n. 71 l 0,21) 0.426 
9Z 1.100 2011.49) 0.001 10 .4t l 2.645 l l.106 
87 1. 418 1964.058 o.n12 Q.Q4Q 2 .961 l2,9lZ 
82 1.474 1958,6)0 o. o•q q,zze 2.895 12. in 
6S Z.130 1901.818 0.012 6.511 z. 863 10.111 

5 123.004 4045.120 60. 168 o.o 2. 506 2 .506 
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CAL ID NUMBER: 336 ENGINE TYPE AND MDDELI SPEY 511-14 SERIAL NUMBER I 9091 

TEST DRGANIUT10N1 u.s. BUREAU DF MINES 

MODE FRACTIONAL PDllER EMISSION FUEL USAGE TlllE IN co FUEL LB CO I ENERGY LB to I 
PDllER I TH RATE RATE llT FACTOR llODE llASS llASS U LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR lllN. LBS. LBS. 

TUI-IDLE 0.040 456.0 51.214 554.190 l.OOD 19.00 16. 231 115.49 92.520 144.40 0.1120 
TAKEOFF 1.000 11400.0 lB.390 1409.145 1.000 0.10 0.214 86.0 2.481 l)).00 0.00161 
CLIMBOUT O.B50 9690.0 16.415 6211.JU 1.000 2.20 0.604 229.95 2.621 J55.JO 0.00110 
APPROACH 0.400 4560.0 JZ.205 )091.461 1.000 4.00 2.141 2011.10 10.418 )04.00 0.00106 
TAii-iDLE 0.040 456.0 51.214 554.190 1.000 1.00 5.9B2 64.66 92.520 53.20 O. llZ44 

T DUL FOR CYCLE: 25.184 162. 62 9B9.90 
LBS POLLUTANT/ IK LB FUEL/CYCLE• Jl.02l 
LBS POLLUTANT/ IK LB TH-HR/CYCLE: 25.441 
LBS POLLUTANT/ IOOOK LB TH AT T.0.1 I.Bil 

MODE FRACTI DNAL POllER EMISSION FUEL USAGE TlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
PDllER I TH RATE RATE llT FACTOR llODE MASS llASS IK LB FUEL I TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS, LBS. 

TAXI-IDLE 0.040 456.0 61. 567 554.190 1.000 19.00 21. 396 115.49 121.920 144.40 0.14911 
TAKEOFF 1.000 11400.0 o.o 740B.145 1.000 0.10 o.o B6.43 o.o 133.00 o.o 
CLIHBOUT O.B50 9690.0 0.244 6211.344 1.000 2.20 0.009 229.95 0.039 355.30 0.00003 
APPROACH 0.400 4560.0 l.36B 3091.461 1.000 4.00 0.091 206.10 0.442 )04.00 0.00030 
TAXI-IDLE 0.040 456.0 61.561 554.190 1.000 1.00 7.BU 64.66 121.920 53.20 o. 14811 

TOTAL FOR CYCLE• 29.379 762.62 9B9.90 
LBS POLLUTlNfllK LB FUEL IC YCLE 1 39. 524 
LBS PDLLUTANT/IK LB TH-HR/CYCLE: 29.619 
LBS POLLUTANT/IOOOK LB TH AT T.0.1 o.o 

MODE FRACTIONAL POllER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LS NOX/ 
PDllER I TH RATE RATE Ill FACTOR MODE MASS MASS IK LB FUEL t Tl+-HR t TH-HR 

lB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.040 456.0 0.526 554.190 1.000 19.00 0.161 115.49 0.950 144.40 0.00115 
TAKEOFF 1.000 11400.0 161.144 l40B.14S 1.000 0.10 1.aa1 86.0 21.833 133.00 0.01419 
CLIMBOUT o.no 9690.0 129. OB5 6211.344 1.000 2.20 4.133 229.95 20.583 3'5. JO 0.01332 
APPROACH 0.400 4560.0 J0.586 3091.461 1.000 4.oo 2.039 206.10 9.894 304.00 0.00611 
TAXl-IOLE 0.040 456.0 o.~26 554.190 1.000 1.00 0.061 64.66 0.950 53.20 0.00115 

TOTAL FDR CYCLE: a.en 162.62 9B9.90 
LBS POLLUTANT llK LB FUEL/CYCLE• 11.654 
LRS PDLLUTANT/IK LB n+-HR/CYCLE: 8.918 
LBS POLLUTANT/ IOOOK LB TH AT T.0.1 165.528 
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DATE: 1/)0111 

TEST ORGANIZATION: U.S. BUREAU OF MINES 

ENGINE SUPPLIER: AMFRICAN AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 41 l ENGINE TYPE AND MODEL: SPEY 511-14 SFR IAL NUMBER I 

RATED THRUST: 11400. 

ENGINE TOTAL TIME: 1Zl1. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 16,5. HRS 
NZ COMPRESSOR OVERHAUL: 1615. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLF. GUIOF. VANE OVERHAUL: o. HRS 
NI TUR~INE OVERHAUL: 1635. HRS 
NZ TURRINE (IVERHAULI 16H. HRS 

FUEL 1 JET - A FUEL HIC RAT IOI 1.920 

OPE~ATIONAL OATA •••••••••••••••••••••••••••••••••••••••••••••******** 
INLET AIR TEMPERATURE, Of.GAF.ES F: START 72.00 FINISH 74.00 

ATMOSPHERIC PRESSURF: START 14.45 FINISH 14.45 

INLET AIR HUMIDITY, LBS HZOILB AIR: 0.0067 

Af.LATIVF. MU~IOITY: 

SAMPLE LINE: H•PERATURf, CF.GREES C: 117.00, FLOW RATE, LITERS/MIN: 16.00 

SAMPLE LINF TRANSPORT TIME, SEC: o,qq 

NUMBER OF TESTS: 10 

COMMENTS: 

SPEY PROBE 4.8" FROM TAILPIPE FOR FIRST T~REE •UN~. PRORE FAILFr. AND A 
JTJ/~ 0 PROBE USED FUR R~MAINING •UNS 8UT LOST ON HUN 5. SMALL SAMPLE FLOW 
TAKEN THAU BROKEN SAMPLE LINE FIJR REMAINDER OF RUNS. 

CLOCK TEST POWER ENGINE MEASIJP EO GAS GEN 
TIME •me THRUST,LBS PERCENT SPEED FUFL A IR FLOW 

OH RA TEO RPM FLOW LR/SEC 
~HP T.o. NI NZ lBIHR 

1110.00 11 0 HD.OD 3 Z50D.OO 1Jl5.00 87D.DO -0.DO 
1135.00 II I 550.00 4 Z590.00 1480.00 890.00 -o.oo 
1140.00 u I 1135D.OO 99 84'0. 00 12280.00 -o.oo -n.oo 
IZ55.00 l/ z 580.00 5 Z6AO.OO 16l0.00 940.00 -o.oo 

IOD.00 21 I 11360.00 99 8460.00 IZ350.00 76ZO. 00 -o.oo 
105.00 ll z 1 nezo. oo 94 8Z8D.OO 12200.00 1110.00 -0.DO 
110.00 41 I 10350.00 QQ 8150.00 12090.00 6800. DO -0.0D 
115. DO 51 4 983D.OO 86 8070.00 11~80.00 64JD.nD -o.oo 
IZ0.00 bl 5 1500.00 65 7140.00 l 1614.00 4800.00 -o.oo 
IZ 5.00 11 6 60D.OO 5 z110.oo 1110.no no.oo -o.oo 

POWEP. EXHAUST fXHAUST r.o co THC NU NO 
PE KC ENT GAS GAS I Wl'TI z IWET I !WET I z 

RATED TflftillP PRFSSllR( PP"'1V !WET I PPMV PPMY I WET I 
T .O. OF.GqEFS r PSIA PHCENT v PPHV 

870. 00 15.28 860.00 I. 45 1161. DO o.o 4.00 
4 825.0D 15.Z A 715.00 1.'8 950.00 o.o 4. 00 

99 1170.00 36. z 5 •5.00 2. 72 19. 70 141.50 q.on 
5 -0.DO -0.DO 71 D. OD 1.43 871.0D 5.4D 4.50 

99 1110. 00 36.45 19.20 Z.A3 -0.0D 141.JC 9. 00 
94 1135.00 15.15 3R.ZO 2. f.1 -o.oo IZ5. l 0 IO. 50 
90 1110.00 34.10 15. JO 2.59 -o.oo 119.20 I I .DO 
Bb 1090.00 33. Z5 1~. 10 } • 4Q -o.oo llZ.60 l I .50 
65 n5.oo ZR. 41 36.30 2.41 -o.oo 77 .. 40 11.00 

5 AZ5. 00 15.4J 410.00 0.9J 65Q.OO o.o 6.50 

CALC 
FIA 

-0.0DDOOD 
-0.000000 
-0.000000 
-o. 000000 
-0.000000 
-0.000DOO 
-0.000000 
-o.oooonD 
-O.OODODD 
-0.000DOD 

NO 

' IWHI 
PPHY 

4.oo 
4.Do 

15D.50 
9.90 

ISO.JO 
135. 60 
110.20 
124.10 
88.40 
6.50 

1011 

CGMPRF.SSOR ENGINE TURBINE 
DISCHARGE PRES SURE INLET 

TEMP RAT 10 TEMP 
OfGREES F FPR OE CREES 

-o.oo 1.06 -n.oD 
-o.DO 1.06 -o.oo 
-0.DO z. 54 -o.oo 
-o.oo -o.oo -o.oo 
-D.no 2.56 -0.DO 
-o.oo Z.48 -o.oo 
-o.oo 2.40 -o.oo 
-0.DO Z.B -o.oo 
-o.oo 1.99 -o.oo 
-0.DO 1. 01 -0.0D 

ALOFHYDES SMOKE PART I CULA HS 

-o.oo -o.oo -o.no 
-o.oo -o.oo -o.oo 
-o.oo -D.00 -C. DO 
-0.0D -D.00 -o.oo 

1.zz -o.oo -o.oo 
0.89 -D.00 -c.oo 
0.75 -o.oo -o.oo 
0.66 -o.oo -o.oo 
O.J6 -o.oo -o.oo 

Z9.30 -a.on -o.oo 

POWER MASS F.~I MASS EMI MASS EMI MASS EMI MASS EM! MASS ~Ml MASS EMI MASS EMI MASS FMI MASS EMI M4SS EMI ~ASS FM I 
PERCENT co HC NOZ C01 NO NOJ co HC NOZ COZ NO NOX 

RHEO LPll K L Bl I K LB/ IK LRllK L Bl IK LOllK LRIHH LA/HR LB/HR LB/HR L BIHP LB/HR 
T .fl. LB FUEL LB FUFL LB FUfL l B FUEL LR FUEL LB FUF.L 

103. 10 93.63 o. 79 2716.70 o.o o.n 89. SH BI. 46 0.69 ZJ8o.qJ a.a 0.69 
4 101. 92 75.45 o.q1 2188.11 o.o 0.91 •0.11 61.15 a.Al Z4BZ. 01 o. 0 O.AI 

q9 1.12 o. 83 l .09 J 14B.40 11.1 z 18. 21 -a.co -o.ao -o.oo -0.0D -o.oo -o.oo 
5 B9. 19 63.ll o.cn 2841.36 I. I Z Z.06 ~4.40 59. 41 D. RA lb10.81 1. 05 1.91 

99 z. lB -o.oo 1. 05 H5l.52 l 6 .45 11.50 21.11 -a.on 1.qa 240 lit. 6 l I Z5. 35 l 13.33 
94 Z.81 -o.oo 1.10 1151.lB 15. 4'9 lb.71 z o. 51 -D.DO Q.2Q 22595.40 110. 67 l 19.96 
QO 2.n -0.DO 1.40 3151.59 15 .16 lh. 56 18. 59 -o.on 9. 5Z 214l0.8J I Dl.11 11Z.62 
86 z. 84 -o.oo 1. 5Z 3151.42 14.Qn lh.47 l B. Z8 -o.oo 9.78 ZDZ6l.6J 95.79 105. 58 
65 3 .oz -o.oo I. 50 1151.14 10.58 12. 08 14.5D -0.0D 1. zz 151Z5.48 50.7B 5B.DD 

5 90. 5z 12.bQ Z.Ob Z8l4.25 o.o 2.06 ~l. ZR 66. 87 1. B9 25B9.ll o.D 1. 89 

PIJWF.R cu co THC NO NO NO 
PERCENT 2 l x 

RATED l9/IKITH-HR LA/I KITH-HR LB/ ll<.IWTH-H~ LB/lK.llJH-HR LB/ lKITH-HR. LS/ I Kif TH-HR 
T .o. 

Z09.0IZ 55J7.047 lti'>. 442 O.D 1.5q7 1.597 

• l ~·· qz2 4512.742 ll2.DB5 D.O 1.414 l .474 
99 -o.ooo -0.0DO -o.ooo -o.nno -0.0DD -o.ono 

5 145. 516 4604.9'i7 IOZ.Hl I. 81 A 1. 515 3 .1.ll 
99 1.aM Zll).96J -o. 000 II.OJ• 0.101 11.111 
q4 I .902 zn99.z99 -o. 000 10. 2zq 0.859 II. OA 1 
90 1.196 Z070.6IZ -o.ooo 9.962 0.'19 10 .8A7. 
B6 1.860 2061.401 -o. 000 9. 71t'l 0.995 l0.740 
65 I.QB 2016.131 -o.ooo 6. 711 o.q6z 7.733 

5 13B.7'U, ~11s.1ao Lll.457 o.o l. l 53 l.153 

F 
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tAL ID NUMBER: 411 ENGINE TYPE AND MDDELI SPEY 511-14 SERIAL NUMBER• T011 

TEST ORGANIZATION: u.s. BUREAU OF Ml NES 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN to FUEL LB tO I ENERGY LB CO I 
POWER I TH RATE RATE WT FACTOR MODE MASS MASS IK LB FUEL I T~HR I T~HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE 0.040 456.0 H.652 806.071 1.000 19.00 24.590 25'.26 96. 334 144.40 0.11029 
TAKEOFF 1.000 11400.0 13.666 T669.965 1.000 O. TO 0.159 89.48 I. TB2 U3.00 O.ODl20 
tLIMBOUT D.85D 969D.D IS.93B 639T. 875 l.DDD 2.2D D. 5B4 234. 59 2.491 3'5.3D D.DDl64 
APPROACH D.4DD 456D.D 43.DTS 281B.D4T l.DDD 4.DD 2.B12 191.BT l4.96T 304.DD D.OD945 
TAX I-IDLE D.D4D 456.D H.652 BD6.D71 I.DOD T.DO 9.D59 94.D4 96.334 53.2D D.11029 

TOTAL FOR CYCLE: n. 265 865. 24 9B9.90 
LBS POLLUTANT/IK LB FUEL/CYCLE: 41.D69 
LBS POLLUTANT/ IK LB T~HR/CYCLE I n.645 
LBS POLLUTANT/IODDK LB TH AT T .o.: 1.199 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN Ht FUEL LB HC I ENERGY LB Ht I 
POWER I TH RATE RATE WT FACTOR MOOE MASS MASS IK LB FUEL t T~HR t T~HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I-IDLE 0.04D 456.D 63.808 806.DJI 1.ooD 19.DO 2D.2D6 255.26 T9.159 144.4D o. 1399 3 
TAKEOFF 1.00D 114DO.D o.o T669.965 1.DDD D.TD O.D B9.4B O.D 133.0D D.D 
CLIMBOUT D. BSD 969D.o D.535 619T.815 1.DOD 2.20 0.020 234.59 D.084 355. 3D O.OOOD6 
APPROACH 0.400 4560.0 3.99T 28T8. 041 1.DDO •.oo 0.266 191.BT 1.389 304.DO D.OOD88 
TAXI-IDLE D.D4D 456.D 63.BD8 8D6.DTI l.DDD T.DD T.444 94.04 T9. I 59 53.20 D.13993 

TOTAL FOR CYCLE: ZT.936 865. 24 989.9D 
LBS POLLUTANT/ IK LB FUEL/tYtLE: 32. 2BT 
LBS POLLUTANT/IK LB T~HR/CYCLE: 2B.221 
LBS POLLUTANT/ IDDOK LB TH AT T.o.: D.D 

MODE FRACTIONAL POWER EMISSION FUEL USAGE TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
POWER t TH RUE RATE llT FACTOR MODE MASS MASS IK LB FUEL I TH-HR I T~HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE o.D4D 456.0 O.B44 806.071 I.ODD 19.DD D.261 255.26 I .D4T 144.40 D.ODl85 
TAKEOFF 1.000 1140D.D 139.D44 T669.965 l.DDD D.To 1.622 B9.48 18.12B 133.DD o.Dl22D 
CLIMBOUT D.85D 969D.D 9T. T58 639T.8T5 1.DDD 2.2D 3. 5B4 234.59 15.28D 355.30 o.DtOD9 
APPROACH D.4DD 456D.D 24. 2D1 2BTB.041 I.ODD 4.DD 1.614 191.81 8.410 304.DD O.OD531 
TAXI-IDLE O.D4D 456.D o.B44 8D6. 011 1.DDD T.DD D.D99 94.D4 I .D41 53.2D D.DDIB5 

TOTAL FOR CYCLE: T. IB6 865.24 989.9D 
LBS POLLUTANT/ IK LB FUEL/CYCLE: 8.305 
LBS POLLUTANT/IA ·LB T~HR/CYCLE• T.259 
LBS POLLUTANT/IOODK LB TH AT T.O.: 142.296 
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MODEL U6•Al TUR8DPllDP su"u NUNBU • 11. 

MODE EMISSION FUEL TIME IN co FUEL LB CD I ' ENElGY l8 CO I 
RUE RATE MODE llASS llASS IK LB FUEL HP•Hl HP-HR 

LB/HR lB/HR MIN. LBS. LBS. 

UXl-IDLE MEAN 15.268 '48.004 19.00 4.83' I Tl. 53 2e.101 3' .61 Oo l1'5l 
STD OEY J.519 54. oq5 o.o 1.115 n.u 6.597 0.04 O.OJ124 

TAKEOFF MEAN 2.uo ZOH.111 0.50 o.ou 11. 3J 1.040 )1.29 0.000'7 
STD DEV 1.2u 17.480 o.o 0.011 o.n 0.621 0.01 D.00034 

CLINBOOT NUN J.009 1908.441 2.50 0.125 19.5Z 1.519 140.81 0.00089 
STD DEY 0.191 25.615 o.o o.on 1.oa 0.4Zl o.u 0.00023 

APPROACH MEAN 3.668 1052.900 4.50 0.215 18.91 J.482 84.49 0.00326 
STD DEY 0.841 23,931 o.o 0.0111 1.19 0.181 0.14 0.00075 

TAXI-I OLE MEAN 15.268 548.004 1.00 1. 181 63.9) ze.101 u.14 o. 13553 
STD DEV ).'19 54. 095 o.o 0.411 6.JI 6.591 0.01 0.01124 

TOTAL FOR CYCLE MEANI 1.01' 4U.ZB 305,41 
STD DEY: 1.502 24.11 o.o 

LBS POLL UUNTI I K LB FUEL/CYCLE MEANI 11.064 
STD DEY• J.510 

LBS PDllUTANTllK HP-HR/CYCLE MEAN• 23.033 
STD DEVI 4.911 

LBS POLLUUNTllOOOK HP-HR AT T.o. MUNI 0.417 
S TO DEVI O.Z85 

MODE EMISSION FUEL TIME IN HC FUEL LB HC I ENERGY LB HC I 
RATE RATE MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR NIN. us. us. 

TUl-IOLE MFAN 6,414 548. 004 19.00 2.050 1n.5l 11.923 35.61 0.05147 
STD nEv 1.1112 54.095 o.o o.511 n.u J.054 0.04 0.0101 

TAKEOFF MEAN 0.430 2079.311 0.50 0.004 11.n 0.201 31.29 0.00011 
STD DEV 0.911 71.480 o.o 0.008 0.65 0.08 D.OJ 0.00024 

CLIMBDUT MEAN 0.416 1908.447 2.5D 0.020 19.52 0.250 140.81 0.00014 
STO OEV 0.916 25.615 o.o 0.041 1.08 0.512 0.18 0.00029 

APPROACH MEAN D.511 1052.900 4,5D 0.0111 18.91 0.4'11 84.49 0.00046 
STD DEV 1.004 23.'131 o.D 0.015 1.1'1 0.952 0 .14 0.0008'1 

TAll-IOLE HEAN 6.474 548.004 1.0D 0.755 63.93 11. 923 1).14 o. 05747 
STD DEY 1.1112 54.095 o.o 0.188 6.31 J.054 0.01 0.0101 

TOTAL FOR CYCLE HEAN: 2.868 413.28 305.41 
STD DEY: 0.705 24.11 o.o 

LBS POI. L UTlNTI I K LB FUEL/CYCLE MEAN• 6.970 
STD DEVI 1.745 

LBS POLLUTANTllK HP-HR/CYCLE MEAN: 9.3'10 
STD DEVI 2.)09 

LBS POLLUTANTllOOOK HP-HR AT T .D. MEINI 0.'155 
STO DEV: 2.021 

NOOE ENI SSION FUEL TIME IN NOX FUEL LB NOXI ENERGY LB NOXI 
RATE RATE MODE MASS HASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAll-lDLE MEAN 2.161 548.DD4 1'1.00 0.684 113.53 3.932 35.67 0.01918 
STO DEV 0.499 54. 0'15 o.o 0.158 11.13 0.743 D.04 0.00443 

TAKEOFF MUN 22.818 207'1. 317 0.5D 0.1'11 11.33 10.984 31.29 0.00609 
STO DEV 3.566 71.480 o.o 0.010 0.65 1. 501 0.01 0.00095 

CLIHBOUT MEAN 21.212 1'108.441 2.50 0.884 79.52 11.111 140. Bl 0.00628 
STD DEY 2. 314 25.615 o.o 0.096 1.oB 1.154 O.IB D.OODbB 

APPROACH NElN 1.116 1052.900 4.50 0.583 18.'11 1. 382 84.49 O.OD690 
STD OEV 0.913 23. 931 o.o 0.068 1.19 0.812 0.14 0.00D81 

TUI-IDLE HEAN 2.161 548.004 1.00 0.252 63. '13 J,932 13.14 0.01918 
STD DEY 0,49'1 54.0'15 D.D 0.058 6.31 D.143 O.Dl 0.0044) 

TOTAL FOR CYCLE MEAN! 2.594 413 .2B 305.41 
STO DEV• o.31B 24.11 O.D 

LAS PDLLUTANTllK LB FUEL/CYCLE NEAN: 6.26'1 
STD nEv• 0.761 

LBS POLL UTANTI I K HP-HR/CYCLE HON• 8.494 
STO DEVI 1.231 

LBS PDLLUTANT/IDDOK HP-HR AT T.o. ~0'.ANI 50.173 
STD DEV: T,914 
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NOOEL 1'6-AI 5 TUABOPADP SANPLE NUNIEA • 12. 

llODE E•ll SSION FUEL TINE IN CD FUEL LI CO I ' ENERGY U CD I 
UTE RATE llDDE NASS NASS Ill LB FUEL HP-HR HP-HR 

LllHA LllHA NIN. LBS. LllS. 

TAXI-IDLE llUN 8.7]5 493.001 19.00 2.766 156. 12 I 8.050 0.61 0.06342 
STD DEV 7.491 122.165 o.o 2.372 Jl.68 13,4'3 Q,O'I 0.0509 

UllEOFF MEAN 3.765 2392,661 0.50 0.031 19,94 1.565 38.26 o.ooou 
STD DEV 1.20 IZ4, 766 o.o 0.011 1. 04 0,491 0.05 o.0002a 

CLlllBOUT llUN 3.404 2188.467 2.50 0.142 91.19 1.549 172.16 o.oooaz 
STD DEV 0.801 95.255 o.o 0.033 3,97 0,317 o.oe o. 00019 

APPROACH MEAN 3.4B9 1145.B95 4.50 0.262 85.94 3.044 103.30 0,00253 
STD DEV o.ao 19, 792 o.o 0.064 J,4B D.n1 0.15 0.00062 

TUI-IDLE llEAN e.n5 49), 001 1.00 1. 019 57. 52 U.D50 16.07 0.06342 
STD DEV 7.491 122.165 o.o 0.874 14. 25 13,47] o.o 0.05439 

TOTAL FDR CYCLE NUN• 4, 220 410.70 373.40 
STD DEV• 3.248 54.63 0,52 

LBS POLLUTANT llK LB FUF.LICYCLE NUN: 10. 211 
STD DEVI 7.267 

LBS POLLUTAN7 I Ill HP-HR/CYCLE MUii: 11. 302 
STD DEV• 8.698 

LBS POLLUTANT llOOOK HP-HR AT T ,O, MEAN: 0,6B3 
STD DEV: 0.23' 

llDDE EMISSION FUEL TIME IN Ht . FUEL LB Ht I ENERGY LB Ht 
oue uTe MOOE llASS MASS Ill LB FUEL HP-HR HP-HA 

LB/HR LB/HR lllN. LBS. LBS. 

Tax1-1DLF. MEAN 7.388 4'13. 001 19.00 2.339 156.12 15,046 41.61 0.05364 
STO OEV 5.338 122.165 o.o 1.690 38.68 9.232 0.09 0.03876 

TlKEOFF MEAN 0.440 2392. 661 0.50 0,004 19.94 0,179 3B.26 0.00010 
STD DEV 0.666 124.766 o.o 0.006 1.04 0.212 0.05 0.00015 

CLIMROUT MEAN 0,399 21B8.467 2.50 a.on 91.19 0, 179 172.16 0.00010 
STD DEV 0.590 05,255 o.o 0.025 3,97 0.267 o.oB 0,00014 

APPROACH MEAN 0.326 I 145.B95 4.50 0,024 85.94 0.286 103.30 0.00024 
STD DEV 0.321 19. 792 o.o 0.024 1. 4B 0.281 0.15 0,00023 

TUI-IDLE MfAN 7.388 493, DOI 7.00 0.862 57. 52 15.046 16.07 0.05364 
STD DEV 5.HB 122.165 o.o 0.623 14.25 9.232 o.o 0.03876 

TOTAL FDR CYCLE MEAN• 3.246 410.70 373.40 
sro oev: 2.305 54.63 o.52 

LBS POlLUUNT /Ill LB FUEL/CYCLE HEAN: 7, 79B 
STD OEV1 5.097 

LBS POllUUNTllll HP-HRIC YCL E llEAN: 8.6•13 
STD DEV: 6.174 

LBS POLLUUNTllOOOll HP-HR AT T.O. MEIN: 0.7«18 
STD DEV• 1.210 

llOOE EMISSION FUEL TIME IN NOK FUEL L~ NOii ENERGY LB NOKI 
UTE UTE MODE MASS MISS Ill LB FUEL HP-HA HP-HA 

LBIHR LBIHA MIN, LBS. LBS. 

TUl-IOlE MEAN 1.233 493.00I 19,00 0.390 156.12 2.446 43.61 0.00895 
STD DEV 0.697 IZZ.165 o.o 0.221 3B.68 1.181 Q,09 0.00506 

TAKEOFF MUN 27.898 2392.661 0.50 0.232 l'l.«14 11. 655 38.26 0.00608 
STD DEV 11. '12 124.766 o.o 0.0«16 1.04 4. 76«1 0.05 0.00251 

Cll MROUT MEIN 22.201 21BB.467 2.50 0.925 91. ICI 10.141 172.16 0.00537 
STD DEV 3.532 95.255 o.o 0,147 l,97 1.550 0.08 O,OOOB5 

APPROACH llEAN 7.)ZJ 1145. 895 4.50 0.549 85.94 b.3B4 10).)0 0.00532 
STO DEV 1.570 19. 792 o.o o.11e 1.48 1.324 0.15 0.00114 

TUI-IDLE ~FAN 1.2n 491.001 1.00 o.144 57. 52 2.446 16.07 o.ooB95 
STD OEV 0.697 122.165 o.o a.OBI 14.25 I .!Bl o.o 0.00506 

TOTAL FOR CYCLE MEAN: 2.241 410.70 373.40 
STD DEV• 0,546 54.63 0.52 

LBS POLLUTANT llK LB FUELICYCLE MfUn 5.431 
STD DEV: 0.99B 

LBS POLLUTANT/Ill HP-HUCYCLE- MEAN: 6.002 
sro DEV• 1.461 

LBS POl.LUTANT /IOOOK HP-HA AT T ,O, ME&N: 50.639 
STD DEV• 20.«112 
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MODEL TPE-331 TURBOPROP SAMPLE llUM8ER • 1. 

MOOE EMISSIOll FUEL TIME IN co FUEL LS CO I ENERGY LB CO I 
RATE RATE MOOE MASS MASS IK LB FUEL HP-HR HP-HR 

LA/HR LA/HR MIN. LBS. LBS. 

TAxl-IOLE MFAN 3.5H 145.910 19.00 1.119 46. 20 24. 351 11.11 0.10086 
STD DEV 0.640 16.530 o.o 0.201 5.23 4.413 0.16 o. 01989 

TAKEOFF MfAN 0.393 365.419 0.50 0.003 3. 05 1. 082 4.87 0.00067 
STD DEV 0.309 9.366 o.o 0.003 o.oe 0.848 0.01 0.00052 

CL IMROUT MfAN 0.568 339.093 2.50 0.024 14.13 1.684 21.94 0.00101 
STD DEV 0.313 10.361 o.o 0.013 o.o 0.936 0.32 0.00058 

APPROACH MEAN 2.582 206. 096 4.50 0.194 15.46 12.n1 13.16 0.01469 
STD DEV 0.443 1. 348 o.o 0.033 o.55 2.145 0.19 0.00235 

TA xi-IDLE MfAN 3.533 145.910 1.00 0.412 11.02 24. 351 4.09 0.10086 
STD DEV 0.640 16.530 o.o 0.075 1.93 4.413 0.06 0.01989 

TOTAL FOR CYCLE NEANI I. 752 95. 86 55 .1 e 
STD DEVI 0.235 e.oe 0.87 

LBS POLLUTANTllK LB FUEL/CYCLE MEAN: 18.310 
STD DEV: 2.290 

LAS POLL UTANTI I K HP-HR/CYCLE MEAN: 31. 78B 
STD DEV: 4. 764 

LBS POlLUlAlll llOOOK HP-HR AT 1.0. MEAN: 0.556 
STD DEV: 0.435 

•nnE EMISSION FUEL T !ME IN HC FUEL LB Ht I ENERGY LB HC I 
RATE RATE MODE MASS MASS IK L8 FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LRS. LBS. 

TA XI- I OLE MF AN O.B79 U5.910 19.00 0.27A 46.20 6.091 II. 11 o. 0251.0 
Sl D DEV 0.579 16.530 o.o 0.183 5.21 3.835 0.16 0.01695 

TAKEOFF MFAN 0.055 365.419 0.50 o.ooo 3.05 0.153 4.87 0.00009 
STD OEV 0.062 9.366 o.o 0.001 0.08 0.175 0.01 0.00011 

Cl l•ROUl MF AN 0.053 339.093 2. 50 0.002 14.13 0.158 21.94 0.00010 
SlO OEV 0.060 10.361 o.o 0.003 0.43 0.184 0.32 0.00011 

APPROACH MFAN 0.240 206. 096 4.50 o.ote 15.46 1.111 13 .16 O.OOll6 
STD OEV 0.125 1. J4B o.o 0.009 o. 55 0.643 0.19 0.00010 

TAXl-IOLE MfAN 0.879 145.910 7.00 o. 103 11.02 6.091 4.09 0.02520 
STO DEV 0.579 16.530 o.o 0.067 1.93 3.835 0.06 O.OIM5 

TOTAL FOR CYCLE MEAN: 0.402 95. 86 55.18 
STD OEV: 0.244 8.08 o. 82 

LBS POLLUTANT llK LB FUEL/CYCLE MEAN: 4.215 
STO DEV: 2.474 

LBS POLLUTANT llK HP-HR/CYCLE MEAN: 7. 319 
STD OEV: 4.557 

LqS POLLUTANT/IOOOK HP-HR AT T .O. MEAN: 0.783 
STD OEV: 0.877 

"OOE EMISSION FUEL TIME IN Nnx FUEL LR NOKI ENERGY LB NOKI 
PATE RATE MODE .ass MASS I K LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LAS. l AS. 

TAXl-IOLE MFA-. 0.955 i.5.910 19.00 o. 302 46.20 6.417 II .11 o. 02719 
STD OEV 0.360 16.HO o.o O. I J 4 5.23 1. 795 0.16 0.01016 

T AIC.~OFF MFAN 3.639 365.419 0.50 n.030 3. 05 9,902 4.87 0.00624 
ST~ DEV I .276 9.366 o.o O.Oll o.oe 3.263 0.01 D.00226 

CLl•ADUT MHN 3. 313 319. 093 2. 50 O. IJB 14.IJ 9.70b 21.94 0.00631 
STD DEV I .191 10.361 o. 0 0.050 0.43 3.245 0.32 0.00214 

APPR.nACH MFAN 1.6"5 1.06.096 4.50 0.126 15. 46 A.Ill 13.16 0.00962 
STD OFV o.5n 7.l4R o.o o.o•4 o.ss 2.641 0.19 o. 0034 7 

TAXl-IOLF •EAN 0.955 145.910 1.00 0.11 I I 7. 02 6.411 4.09 0.02719 
STD OF V 0.160 16.530 o.o o.042 I .9l 1. 795 0.06 0.01016 

TOTAL FOR CYCLE ~ON: 0.708 95.R6 55 .18 
HO DEV: 0.239 R. OB O. R2 

L9S POLL UT ANT /IK LB FUEL/CYCLE MEAN: 7.280 
sro nEv: 1.956 

Lqs POLLUTANTllK HP-HR/CYCLE ~EAN: 12.850 
STD OEV: 4.358 

LAS POLLUTANT/ IOOOK HP-HR AT T .O. •EAN: 51.975 
STO DEV: 18. 794 
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NOOEL CJB05 S&NPLE NUNBEA • 8. 

NOOE EMISSION FUEL TINE IN co FUEL LB CD I ENERGY LB CD I 
RITE RATE NOOE NASS NASS IK LB FUEL I TH-HA I TH-HA 

LB/HA LB/HA NIN. LBS. LBS. 

TUI-IDLE NUN 63 .161 1000.692 19.00 20.193 316. 89 63.286 141.Bl 0.14234 
STD DEV 13.144 12B. 982 o.o 4.352 40.84 1.654 0.19 0.0306B 

TAKEOFF NUN 29 .011 9959.111 0.10 0.119 116.20 2.921 uo.u 0.0021>0 
STD DEV 4.213 251.241 o.o 0.049 2. 91 0.437 o.u 0.00038 

CLINBDUT NUN 28.816 ~290.H5 2.20 1.059 l01.9B J.48B 149.07 0.00301 
STD DEV 4.592 181.B26 o.o 0.16B 6. bl 0.584 o.o 0.00048 

APPROACH MFAN 42.B25 H16.597 4.00 2.B55 251. 71 11. 509 298.61 0.004156 
STD DEV 14.524 314.310 o.o 0.96B 20.95 4.613 o.o 0.00324 

TAii-iDLE MUN 63.161 · 1000.692 1.00 1.440 116.15 63.2B6 52.21 0.14234 
STD DEV 13.144 128.912 o.o 1.603 15.05 1.654 0.06 0.01068 

TOTAL FDA CYCLE NEANr 31.885 1105.58 972.53 
STD DEV: 6.547 62. 21 1.20 

LBS POLLUTANT /IK LB FUEL/CYCLE MEAN: 2B.662 
STD DEVI 4.5B5 

LBS POLLUTANT /IK LB TH-HA/CYCLE NEAN: 12. 7B6 
STD DEV: 6.n2 

LBS PDLLUTANT/IOOOK LB TH-HA IT T .o. NEAN: 1.02a 
STD DEV• 0.439 

MOOE EMISSION FUEL TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
RATE RATE MODE NASS MASS IK LB FUEL I TH-HA I TH-~A 

LB/HA LB/HR NIN. LBS. LBS. 

TAXl-IOLE NUN 27. 309 1000.692 19.00 8.648 316. 89 27.141 141.87 0.06096 
STD DEV 7.638 12B.982 o.o 2.419 40.84 5.843 0.19 o. 01105 

TAKEOFF NUN 0.556 9959.173 0.10 0.006 116.20 0.056 130.61 0.00005 
STD DEV 0.50 251.241 o.o D.006 2.93 0.054 o. u 0.00005 

CLIMBOUT MEAN 0.583 8290. 315 2.20 0.021 303.418 0.010 149.01 0.00006 
STD DEV 0.02 181.826 o.o 0.016 6. 61 0.053 o.o 0.00005 

APPROACH MEAN 2.427 3116.591 4.00 0.162 251.17 0.645 298.61 0.00054 
STD DEY 1.B82 lH.110 o.o 0.125 20.115 0.491 o.o 0.00042 

TAXI-IDLE MfAN 21.309 1000.692 1.00 3.IB6 116.15 21.10 52.21 0.06096 
STD DEV 1.63B 12B.982 o.o 0.891 15.05 5.841 0.06 D.01105 

TOTAL FOR CYCLE NEAN: 12.024 1105. 58 912.53 
STD DEV: 3.2417 62. 21 1.20 

LBS POLLUTANT /IK LB FUEL/CYCLE MEAN: 10.849 
STO DEV: 2.1418 

LBS POLLUTANTllK LB TH-HA/CYCLE MEAN: 12.361 
STD DEY• 3.3410 

LBS POLLUTANT /IOOOK LB TH-HA AT T .n. MEANr 0.5741 
sm DEv: 0.510 

MODE ENI SSION FUEL TIME IN NOi FUEL LB NOi/ ENERGY LB NOi/ 
RATE RATE MODE MASS MASS JK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAii-iDLE MUN 1.566 1000.692 19.00 0.496 116.B'J 1.547 141.87 o. 00350 
STD OEY 0.450 IZB.'1B2 o.o 0.141 40.B4 O.lZl 0.111 0.00101 

TAKEOFF MEAN 110.612 41959. 713 0.10 1.291 116.20 11.0B6 130.61 0.00988 
STD DEV 17. 141 251.241 o.o 0.201 2.91 1.565 O.IJ O.OOl5B 

CLINAOUT NF.AN TJ.982 Bl90. 315 2.20 2.113 101. 9B B.917 349.01 0.00111 
STD DEV 6.116 181.B26 o.o 0.224 6.61 0.600 o.o 0.00064 

APPROACH MEAN 17.B45 3176.5411 4.00 1.190 251.17 4. 7341 2'1B.61 o.0019B 
STD DEV 1.162 314.110 o.o D.091 20.95 O.l36 o.o 0.00010 

TAii-iDLE MfAN 1.566 1000.692 1.00 O.IBl 116.75 1.547 52.27 0.00350 
STD DEY 0.450 128.'~82 o.o 0.051 15. 05 0.121 0.06 0.00101 

TOT Al FOR CYCLE ME•N2 5.812 1105. 58 '1l2.5) 
STD DEV: 0.466 62. 21 1.20 

LAS PDLLUTANT/IK LB FUEL/CYCLE MEAN: 5.115 
STD DEv: 0.116 

LBS POLLUTANT /IK LB TH-HR/CYCLE NEAN: 6.037 
STD DEV: 0.4141 

LAS POLLUTANT/IOOOK LB TH-HR AT T .o. MEAN: 115. 242 
STD DEV: IB.4B2 
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MODE EMISSION 
RATE 

LB/HR 

TAXl-IDLF MEAN 92.626 
STO DEV ,e.no 

TAKEOFF MEAN 9.016 
STD DEV 7.896 

CLIM80UT ICFAN 15.957 
STD DEV 8.429 

APPROACH llEAN 49 .O" 
STD DEV H. 793 

TAXl-IDLF MEAN 92.626 
STD DEV 18.370 

TOTAL FOR CYCLF 

S&"PlE NU .. BER • 

FUEL 
RATE 

LB/HR 

1197.186 
89. 051 

10183.211 
41). 271 

4115.41B 
245.341 

LBS POLLUTANT/IK LB FUFL/CYCLE 

LBS POLLUTANT/IK LR TH-HA/CYCLE 

TlllE IN 
MODE 
"IN. 

0.10 
o.o 

2.20 
o.o 

4.00 
o.o 

1.00 
o.o 

co 
MASS 
l8S. 

29. )32 
12.151 

0.105 
0.092 

0.585 
0.3D9 

3.26R 
1.586 

llFAN: 0,096 
STD DEV: 18.112 

llFAN: 36.092 
STD DEV: 14.530 

llFAN: 40. 766 
STD DEV: 16.495 

LBS PDLLUTANT/IOOOK lA TH-HR AT T.D. llEAN: 0.8B2 
0.764 

TAXl-IDLF MEAN 
STD DEV 

TAKFOFF MfAN 
STO DEV 

CLIMBOUT MEAN 
STO DEV 

APPROACH MEAN 
sro DEV 

TAXI-IDLE MEAN 
STD OEV 

FMISSIDN 
RATE 

LB/HR 

92.19D 
54 .930 

o.B55 
1.346 

o.B9l 
0.598 

8.261 
6.687 

TOTAL FOR CYCLE 

FUEL 
RATE 

LB/HR 

I 197. 7B6 
B9.053 

IOIBl.211 
411.271 

R509.IB8 
H2.411 

4115.418 
H5.341 

11n. TB6 
B9.053 

LqS PritLUTANT/IK LB FUEL/CYCLE 

LBS POLLUTANT/IK LB TH-HR/CYCLE 

STD OEV: 

TIME IN 
MODE 
MIN. 

19.00 
o.o 

0.10 
o.o 

?..20 
o.o 

4.00 
o.o 

1.00 
o.o 

Ht 
MASS 
LBS. 

29.193 
17. 394 

0.010 
0.016 

0.033 
0.022 

o. 551 
0.446 

10.755 
6.408 

MEAN: 40.542 
STO DEV: 23.891 

MEAN: H.500 
STD DEV• 20.llB 

MEAN: 37.926 
STD DEV: 23.2B5 

lSS POllUTANT/tOOOK LB TH-HR AT r.o. "EAN: o.ett• 
1.162 

.._OOF EMISSION 
RATE 

LB/HR 

TAXl-IOLF MEAN 2.4B9 
STD OfV 0.787 

TAKEOFF MFAN 119.008 
STD DEV 25.798 

CLIMBDUT MEAN R4.675 
STD DfV ll.647 

APPROACH MEAN 21.?12 
STD DfV 2.69B 

rArl-IOLf. ~fAN 2.4B9 
STn orv o.1a1 

T'ITAL FOR CYCLF 

FUEL 
RATE 

LB/HR 

IOIB3. 211 
413.271 

B~09.IBR 

142. 477 

4115.41B 
245. 341 

LAS POLLIJTANT/IK LB FUEL/CYCLE 

LBS POLLUTANT/IK LB TH-HR/CYCLE 

S TO DEV: 

TIME IN 
"DOE 
"IN. 

19.00 
o.o 

0.70 
o.o 

2.20 
o.o 

•·on 
o.o 

1.00 
o.o 

MEAN: 
STO DEV: 

~EAN: 

sm nev: 

MF.AN: 
STD DEV: 

NDX 
"ASS 
LBS. 

o. 7BB 
n.249 

1.lAA 
o. 301 

J.105 
0.500 

I. 547 
o. IBO 

0.190 
0.092 

7 .119 
0.99B 

5.B20 
O.Bl7 

6.576 
O.Bl6 

L•S POLLUTANT/1000< LA TH-HR 4T T .o. "fAN: 116.122 
STO oEv: 21.396 

FUEL 
"ASS 
LBS. 

179. 10 
2e.20 

118.AO 
4.82 

312. 00 
12.56 

274.36 
16.36 

FUEL 
"ASS 
LBS. 

]79.30 
28.20 

11B. BO 
4. B2 

112.00 
12.56 

274. 36 
16.36 

1)9. 14 
10. 39 

1224.21 
44.9B 

FUEL 
"ASS 
LBS. 

379. 30 
28.20 

!IA.RO 
4.B2 

312.00 
12.56 

274. 36 
16. 36 

1)9. 14 
10.1'1 

1214.ll 
44.QB 

LB CD I 
IK LB FUEL 

o.879 
o. 756 

LS Ht I 
IK LB FUEL 

78.505 
47. 516 

o.oe6 
0.135 

0.106 
0.011 

2.018 
1.626 

78. 505 
47.516 

LB NOi/ 
IK LA FUEL 

2.065 
o.57B 

11.6]7 
2.240 

9.929 
1. 3CIB 

5.6~4 

0.734 

2.065 
o. ~78 

ENERGY 
I TH-HR 

I 18. 33 
4.41 

1080.97 
34.50 

ENERGY 
I TH-HR 

IJB.31 
4.41 

169. 55 
I I. 7B 

,16.19 
10.oB 

69.17 
2 .21 

1080.97 
3'.50 

ENFRGY 
I TH-HR 

187.74 
5.99 

llB.]] 
4.41 

169. 55 
I I. TB 

116.19 
10.oB 

IOB0.91 
14.~0 

LB CO I 
I TH-HR 

n.i ~61 e 
0.06362 

0.00076 
0.00066 

0.00158 
o.000B2 

o. 01030 
0.004B9 

0.1561B 
o. 06362 

LB Ht I 
I TH-HR 

O.IH29 
o. 09770 

0.00001 
0.00012 

0.00009 
0.00006 

0.00111 
0.00119 

D.15729 
0.0'1770 

L• NOi/ 
I TH-HR 

0.00'19 
0.00121 

0.01000 
0.00201 

0.00839 
o.oo 122 

0.00490 
0.00061 

0.0041'1 
0.00121 
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MODEL JHD SAMPLE NUMBER • 26. 

MODE EMISSION FUEL TINE IN co FUEL LB CO I EN EAGY LB CO I 
RlTE RlTE "DOE HASS NASS IK LB FUEL t TH-HR t TH-HA 

LB/HR LB/HR MIN. LBS. LBS. 

TU I-IDLE MUN 109.109 811.960 19.00 H.5'1 Z76.12 124.010 292.91 0.11864 
STD DEV 59.62'1 196.805 o.o 18. 883 62.32 58.170 18.07 0.06647 

TAKEOFF MEAN 12.269 108)5.289 0.10 0.143 126.41 1. u1 215.83 0.00066 
STD DEV B.507 B21.060 o.o 0.099 9.5B 0.191 U.32 0.00045 

CLI MBOUT MEAN 15. 303 B955. B05 2.20 0.561 32B. 3B 1.735 576.5B D.0009B 
STD DEV 7.9Z7 662.09 o.o 0.291 24.29 D.940 35.'7 0.00052 

APPROACH ~EAN 39.67B 4131.551 4.00 2.645 275. B4 9.6)4 493.n 0.00539 
STD DEV 19.9B6 350.089 o.o 1.332 23.34 4.HO 30.4] 0.002BO 

TAXI-IDLE MEAN 109.109 B11.960 1.00 12.129 101. 73 124.010 107.92 0.11B64 
STD DEV 59.629 196.B05 o.o 6.957 22.96 5B.no 6.65 o. 06647 

TOTAL FDR CYCLE MUNI 50.630 110B.4B 16B6.5B 
STD DEVI 25.900 114. 52 101.94 

LBS POLL UTA NT/ I K LB FUEL/CYCLE MEAN• 45.194 
STD DEv: 22.182 

LBS POLLUTANT/ IK LB TH-HA/CYCLE MEANI 30.191 
STD oEv: 15.B54 

LBS POLL UT un / IOOOK LB TH-HA AT T .o. MEAN: 0.76B 
sTo nEv• 0.522 

MODE EMISSION FUEL TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
RlTE UTE MODE MASS NASS lK LB FUEL t TH-HA t TH-HA 

LB/HR LB/HA NIN. LBS. LBS. 

TUI-IOU MEAN 98 .641 871.960 19.00 31.2H 276.12 115.413 292.'ll 0.10699 
STD DEV 5B .151 196.B05 o. 0 18.414 62.32 10. 759 18.07 0.06461 

TAKEOFF HEAN 4.654 IOB35.2B9 0.10 0.054 126.41 0.416 215. Bl 0.00025 
STD DEV B.131 B21.060 o.o 0.102 9.5B 0.7B3 U.32 0.0004B 

CLI MROUT HEAN 4.915 8955.B05 2.20 O. IBO 32B. lB 0.536 576.5B 0.00031 
STD DEV B.419 662.439 o.o o. 309 24.29 0.912 35.57 0.00055 

APPROACH MUN 7.B42 4131.551 4.00 o. 521 275. 84 1.884 49]. 33 0.00101 
STD DEV 6.332 H0.089 o.o 0.422 2J. 34 1.491 30.43 o. 00089 

TUI-IDLE HEAN 9B.643 BH.960 1.00 11. 50B 101.n 115. 413 107 .92 0.10699 
STD DEV 58.151 196.805 o.o 6. 784 22.96 10.159 6.65 0.06461 

TOTAL FOR CYCLE HEAN: 43.503 110B.4B 16B6.5B 
STD DEV• 25.319 114.52 103.94 

LBS POlLUTANT/IK LB FUELICYCLE MEAN: 39.030 
STD DEV: H.114 

LBS PDllUTANT/IK LB TH-HA/CYCLE MEANI 25.880 
STO DEV I 15.438 

LBS POLL UT UT/ IOOOK LB TH-HR AT T .o. HEAN• 2.933 
sro DEV• 5.627 

MODE EMISSION FUEL TIME IN NOi FUEL LB NOXI ENERGY LB NOi/ 
RATE UTE MODE HASS HASS IK LB FUEL t TH-HR t TH-HA 

LB/HR LB/HR "IN. LBS. LBS. 

TUI-IDLE MEAN 1.03 BH.960 19.00 0.454 276.12 l.664 292.91 0.00155 
STD DEV o.s12 196.BOS o.o O. l6B 62. 32 0.47B IB.07 0.00055 

TAKEOFF HEAN 14B.125 10835. 2B9 0.10 I. 728 126.41 13.613 215.83 0.00798 
STD DEV 25 .B42 821.060 o.o 0.301 9.58 1.656 n.l2 0.00106 

CLl~8DUT MEAN 96.218 B955. B05 2.20 3.52B l2B. lB 10. 720 576.5B o. 00610 
STD DEV l'.259 662.419 o.o 0.523 24.29 1.091 3'.57 0.00066 

APPADACH MUN 21.184 4137.551 4.00 1.452 2H.B4 5.277 493. 33 0.00294 
STD DEV l.099 350.089 o.o 0.201 23.14 0.694 30.43 0.00035 

TAll-IDLe MEAN 1.43) B11.960 1.00 0.167 101.n 1.664 107 .92 0.00155 
STD DEV 0.512 196.B05 o.o 0.062 22.96 0.478 6.65 q.00055 

TDTAL FDA CYCLE MEAN: 1.329 1108.4B 1686. 58 
STD oEv: 1.090 114.52 103.94 

LBS POLLUTANT llK LB FUEL/CYCLE MEAN: 6.646 
STD DEV• 0.940 

L8S PDLLUTAIUllK lB TH-HAICYCLE HUN• 4.335 
HO OEVI 0.480 

LBS POLLUTANT/ IOOOK LB TH-HR AT T.o. "EAN: 93.0Bl 
STD DEV: 12. 371 
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MODEL JT4A SAMPLE NUMBER • B. 

HODf EMISSION FUEL TIME IN co FU El LB CO I ENERGY lB CO I 
RATF RATE MODE MASS MA SS IK LB FUEL I TH-HR I TH-HR 

l8/HR l8/HR MIN. LBS. LBS. 

TUI-IDLE MEAN bl. 7B7 IJBB. 7b3 1'1.00 l'l.BBZ 43'1. 78 45.231 211.oe 0.0111b 
STD DEV 17. b88 103.T'lb o.o 5.601 l2.B6 11. '107 o.o 0.02021 

TAKEOFF MFIN IB.B23 15511.203 0.10 0.220 180.96 1.214 ' 204. '7 O.OOIOB 
STD OfV ].9'14 427. Ob2 o.o 0.041 4.'18 0.258 o.o 0.00021 

CllMBOUT MF AN 10.211 130b6.U4 2.20 O.b10 47'1. IO 1.3'1'1 545.42 0.00121 
STD OEV 1.129 240. b85 o.o 0.115 e. 1e 0.235 o.o 0.00021 

APPROACH MEAN 2b.326 5993. 134 4.oo 1. 755 3'19.58 4.412 466.67 O.OOHb 
STO OEV 9.52'1 324. '133 o.o O.b35 21.bb 1.611 o.o 0.00136 

TAXl-lnLE MEAN 62.187 1189.763 7.00 1. 325 lb2.02 45.231 102.oe 0.0717b 
STD OEV 17 .688 103. 7'16 o.o 2.064 12.11 11. '107 0.16 0.02021 

TOTAL FOR CYCLf MEAN: 2'1. 852 1661.45 15'15.41 
STD DEV: e.042 47.30 1.51 

LBS POlLUTANT/lK lB FUEL ICYC LE Jr4EANI 11.'171 
STD DEV: 4.802 

Les POLLUTANT/ IK LB TH-HR IC YCL E MEANS 18. 711 
STD DEV: 5.041 

LBS POLLUTANT/ IOOOK L 8 TH-HR AT T .O. MEAN: 1. 255 
STD nEv: 0.2hb 

HOOE fMISSION FUEL TIME IN HC FUH LB Ht I ENERGY LA HC I 
RATE RATE MOOE HASS MASS IK lA FUEL I TH-HR I TH-HR 

LB/HR l8/HR MIN. LBS. LBS. 

TUl-IOlE HEAN b4.828 '388. 763 1'1.00 20.529 439.78 46.76b 211.08 0.07409 
STD OfV 12.81'1 103. 7'1b o.o 4.05'1 32. 86 8.'140 o.o 0.01465 

TAKEOFF ME AN o.674 15511.203 o.1n o.ooe 180. '16 0.043 704.17 0.00004 
STD OEV 0.'134 427.062 o.o 0.011 4.QA 0.060 o.o 0.00005 

CLIM~OUT HEAN 1.274 13066.484 2.20 n.047 47'1.10 0.0'16 H5.47 0.0000'1 
STD DEV 2.120 240.685 o.o 0.078 8.78 0.160 o.o 0.00014 

APPROACH MF AN 3.834 59'13.134 4.00 0.256 399.58 0.646 466.67 0.00055 
5T~ OF V 2.383 324.'133 o.o 0.159 21. 66 0.413 o.o 0.00034 

TAXI-IDLE MFAN h4. 828 '388. 76) 1.00 7.561 162.07 46.766 !02 .oe 0.0740'1 
STO DEV 12 .et" l03.7'1b o.n t .4'16 12. 11 8.'140 0.16 0.01465 

TOTAL FOR CYCLE MEAN: 28.402 lh6l.45 1595.41 
sro nev: 5. 487 47. JO 1.51 

LRS POLLUTANT llK lB FUH/CYCLE MEAN: 11.011 
STD DEV: 3.091 

LAS POLLUTANTllK LB TH-HR/CYCLE HEAN: l 7. B02 
srn nEv: 3.439 

LRS POLLUTANT llOOOK LB TH-HA AT T .o. HEAN: o.44q 
STO DEV: 0.673 

~OOF EMISSION FUEL TIME IN NOX FUEL LR NOif ENERGY LA NOXI 
RATF RATf MOOE HASS MASS lK LB FUEL I TH-HR • TH-HA 

L 8/HR LA/HR MIN. LBS. LBS. 

TAXl-IOLF MF AN 2.10• 1188. 76) iq.oo 0.857 43'1. 78 l. Q4 l 211.oe 0.0030'1 
STO DEV 0.62'1 IOJ.7'16 D.O O. l'l'I 32. 86 0.314 o.o D.00012 

TAK EOFF MEAN 736.335 15~11.203 0.70 2.757 l BO. 96 15.ZH 204.17 o.on5o 
STD DEV 18.'193 427.062 o.o D.338 4.'18 1. 714 o.o D.00166 

r. u MB OUT "1E AN 1~5.zq9 11066.484 2. 20 5.694 47q.10 ll.A81 545 .'2 0.01044 
STD OFV 9.81' 240.685 o.o o. )60 e. 7B 0.641 o.o 0.00066 

APPOOACH MEAN 35. B5q 5'1'13.714 4.00 2.3'11 3'1'1.58 5.'176 lthb.b1 0.00512 
5TD OFV 4 .203 324.'133 o.o D.780 21. 66 0.52h o.o O.OOOhO 

TAXl-IOLF MEAN 2.70A 1388. 76) 1.00 0.316 162.07 l .'141 102.oB O.D030'1 
STO DEV 0.62'1 103.1'16 D.o o.on 12 .11 o.374 0.16 O.DOD72 

TOTAL FOR CYClf MEAN: 12.015 lh6l.45 15'15.41 
STD DEV: o.eo1 47.30 1. 51 

Ll'.\S POLLUTANTllK LR FUFLICYCLF fi'llEAN: 1. 7.Jl 
STD OEV: 0.419 

LBS POLLUTANT/l!C. LB TH-HQ:/CVCLF MEAN1 7.5~\ 

S Tn OEV: D.~01 

LRS POLLUT,6.NT/lOOOK l f\ TH-HR AT T.O. MEAN: 157.557 
STO OEV: 1q.37'1 
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NOOEL JTSO UNDIL REGULAR SlllPLE NUMBER • 7. 

NODE ENI SS ION FUEL TlllE IN co FUEL LB CO I ' ENERGY LB CO I 
UTE RATE MODE NASS lllSS lK LB FUEL I TH-HR • TH-HR 

LB/HR LB/HR lllN. LBS. . LBS. 

TUI-IDLE NEAN 41.1'1' 823. 275 111.00 I l.108 260. 70 50.120 Z66.00 0.04928 
STO DEY 11.148 lll.'28 o.o l.530 15.115 I l.014 o.o o.oun 

TAKEOFF MEAN 7.975 8517. 727 o. 70 0.091 99.H 0.914 11>3.]] 0.000'7 
STD DEY 3.354 165. 89Z o.o 0.0111 1.114 0.188 o.o 0.00024 

Cl lllBDUT MEAN 10.621 nu. 582 2.20 0.189 Z60.94 1.493 06.ll o. 00089 
STD DEY . 4.385 95. 55' o.o 0.161 l. 51 0.617 o.o o.oooH 

APPROACH MEAN 17.910 1445.414 4.00 1.1115 2211.69 5.210 313.Jl 0.00120 
STD DEY 1.665 uo.022 o.o 0.111 12.00 0.518 o.o 0.00010 

TUI-IDLE MEAN 41.195 8Zl.275 1.00 4.829 96.05 50. 120 98.00 0.04928 
STO OEY 11.148 lll.528 o.o 1. 101 u.z4 U.014 0.14 o.onn 

TOTAL FOR CYCLE MEAN• 19.615 946. 76 un .oo 
STO OEYI 4.967 49.19 2.08 

LBS POLLUTANT/IK LB FUEL/CYCLE NElN: 20.657 
STO OEY 1 4.947 

LBS POLLUTANT /IK LB n+-HR/CYCLE llUN1 14.671 
STO DEVI 1. 715 

L!IS POllUTANT/IOOOK Lii TH-H• AT T .O. MUN• 0.1>6S 
STD DEY• 0.279 

MOOE EMISSION FUEL TIME IN Ht FUEL LB HC I ENERGY LB HC I 
RlTE RlTE NODE Ml SS MASS IK LB FUEL I TH-HR I TH-HR 

U/HR l8/HR MIN. LBS. LBS. 

TAXI- I OLE NflN a.122 823.215 19.00 2.615 260.70 10.102 266.00 0.00991 
STO OEY 1.001 113. 52B o.o 0.951 H.95 ).)99 o.o 0.00357 

TAKEOFF MEAN o.1n 8517. 727 0.10 0.004 99.H 0.04] 163.Jl 0.00001 
STD DEV 0.56] 165.892 o.o 0.001 1. 94 0.066 o.o 0.00004 

CLINROUT MEAN 0.313 7116.582 2.20 0.011 260.94 0.044 06. ll 0.00001 
STD DEV 0 .459 95. 555 o.o 0.017 l.51 o.065 o.o 0.00004 

APPROACH MfAN 1.179 3445.414 4.no O.OT'I 229.6'1 o.nz Hl.Jl o. 00021 
STD DEV 1.n2 180,022 o.o 0.091 12.00 0.368 o.o 0.00024 

TAXI-I OLE MEU B.322 823. 275 r.oo 0.971 96.05 10.102 98.00 0.00991 
STD DEY 1.001 IU.528 o.o o. 150 11.H 3.399 0.14 0.00357 

TOTAL FOR CYCLE MeANI 3. TOI 946. 76 I 337 .00 
STD DEV: 1.276 4'1.19 z.oa 

LBS POLLUTANT /IK LB FUEL/CYCLE MEAN• 3.901 
STD DEVI 1.306 

LBS POllUUNT/lK LB TH-HR/CYCLE NEAN: 2.168 
STD DEV: 0.954 

LBS POLLUTANT /IOMK L 8 TH-HR AT T .O. MEAN• 0.111 
STD oev: 0.46'1 

MOOE EMISSION FUEL TIME IN NOX FUEL LR NOX/ ENERGY LR NOH 
RlTE RATE MOOE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE MEAN 1. 765 923.275 1'1.00 n.559 260. TO 2.17Z 266.00 0.00210 
STO DEV 0.157 IU.528 o.o 0.081 ]5.95 0.41D o.o o. 00031 

TAKEOFF NUN 101.636 8517. 727 O. TO l.IB6 '19.31 11.930 163 .ll 0.00726 
STD OEV 14.360 165. B92 o.o 0.16B 1.94 1.644 o.o 0.00101 

CLIM80UT MEAN 67.746 Tl 16. 582 2.20 2.4B4 Z60.94 9.517 436. ll 0.00569 
STD DEV II. 251 95. 55~ o.o 0.413 l.51 l.'59 n.o 0.00095 

APPROACH MEAN 16.952 3445.414 4.00 1.130 Z29.69 4.'159 Hl.ll 0.00101 
STD DEV z .B70 I BO. 022 O.D 0.191 12.00 1.097 o.o 0.00051 

TUl-IDLf MEAN 1.765 923.275 r.oo 0.206 96. 05 2.172 9B.OO 0.00210 
STD DEV o.HT lll.528 o.o 0.010 l].24 0.410 0.14 D.00031 

TOTAL FOR CYCLE MUNI 5.565 '146. 76 llH.00 
STD DEVI 0.5B2 49.19 2.0B 

LBS POLLUTANT /IK LB FUEL/CYCLE MFAN: 5.904 
STD DEV: o.B05 

us POLLUTANT/IK LB TH-HRIC YtlE lllEANI 4.162 
sro oev: D.435 

L~S POLLUTANT/ IOOOK L 8 TH-tiR AT T .o. MEAN: 84. 697 
STD DEV: 11.967 
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MOnEL JT80 UNnlL SMOKELESS SlllPLE NUMBER • 18. 

MDnf EMISSION FUEL TIME IN co FUEL LB CO I ENERGY LB CO I 
RATE RATE MODE HASS MASS IK L8 FUEL I TH-HR t TH-HR 

LB/HR LR/HR MIN. LBS. LBS. 

TAXI-IDLE MFAN H.389 857.216 19.00 11. B40 271.45 43.146 215.50 0.04298 
STO OFV 11 .150 114.188 o.o 1.121 36.35 13.411 0.54 0.01351 

TAKEOFF HEAN 5.611 8611.555 0.10 o.066 101. 24 0.648 169.11 0.00039 
STD OfV 1.991 210.983 o.o 0.023 2.45 0.232 0.11 0.00014 

CLIHBOUT HEAN 6.204 1111. Z10 2.20 0.221 262. 95 0.867 451.92 0.00050 
STD DEV 1.928 160.410 o.o 0.011 5.BB 0.274 0.94 n.00016 

APPROACH MEAN 11.9•0 3H2.512 4.on 0.791 2)8.17 3.420 186.61 0.00206 
STD OE V 4.931 452.440 o.o 0.329 30.16 1.486 0.59 o. 00085 

TU 1-JnLE HFAN 31.389 851.216 1.00 4.362 100.01 o. 146 101.50 0.04298 
STO DEV II.HO 114.188 o.o 1.311 13. 39 13.411 0.06 o.on51 

TnTAL FOR CYCLF HEAN: 11.292 913. Bl 1184 .15 
STD oEv: 5.133 67.19 1.31 

LRS POLLUTANT llK LB FUEL/CYCLE HEANI 11. 748 
STD DEV: 5.109 

LBS POLLUTANT llK LA H+-HRIC YCLE HEAN: 12.488 
STD DEV: 3.101 

lBS POllUTANT l\OOOK lB TH-HR AT r.o. HElN: 0.452 
STD DEV: 0.161 

HOOE FIUSSION FUEL TIME IN HC FUEL LB HC I ENERGY LB HC I 
RATE RATE HOOE HASS HASS IK LR FUEL t TH-HR I TH-HR 

LR/HR L BIHR HIN. LBS. LRS. 

TAXl-IDLF '4EAN 8 .155 851.216 19.00 2.112 271.45 10.131 275. 50 0.01006 
STO DEV 5.154 114.788 o.o 1.822 36.15 5. 784 0.54 0.00661 

HK EOFF HEAN 0.3BI 8611.555 o. 10 0.004 101. 24 0.044 169.11 0.00001 
STO DEV 0.840 210.981 o.o 0.010 2.45 0.097 0.11 0.00006 

r.L l•RDUT Hf AN 0.396 7171.210 2.20 0.015 262.95 0.055 451.92 0.00003 
STO DFV o. 7)6 160.410 o.o 0.021 5. BB 0.098 0.94 o. 00006 

APPROACH MEAN 0.850 3572. 512 4.00 0.051 238.11 0.224 386 .61 0.00015 
STO OEV 0.913 452.440 o.o 0.061 30.16 0.195 o.59 0.00016 

TAXl-IOlf HEAN B.155 851.21• 1.00 1.021 100.01 JO. Ill 101.50 0.01006 
srn OEV 5.154 114. 188 o.o o.•11 13. )9 5. 784 0.06 O.OOh61 

TOTAL FOR cYCLE HEAN: 3.869 913. 81 13B4. 15 
sro DEV• 2.481 67.19 1.n 

LRS Prll L UTANTI I K LR FUFLICYClF HEAN: 3.948 
STn OEV: 2.344 

LBS POl l UT ANT llK LB TH-HR/CYCLF. HfAN: 2.194 
sro nev: 1. 792 

LRS POLLUTANTllOOOK LR TH-HR AT T .o. MEANI 0.101 
STD oEv: 0.616 

,.nne EMISSION FUEL T IHE IN NOX FUEL LB NOJ:/ ENERGY LB NOXI 
RATE AATF HOOF HASS HASS 1K LB FUEL t TH-HR • TH-HR 

LB/HA LB/HR HIN. LBS. LAS. 

TAltl-1DlF HFAN I. 841 851.21• 19.00 0.5Rl 711.'5 2.151 215. 50 0.00212 
STD OfV o.597 114.188 o.o 0.199 36.35 o. 111 0.54 0.00069 

TAKEOFF HEAN 113.295 8671.555 0.10 I. 555 IOI. 24 15.144 169.11 o. 00919 
STD DEV 13.587 210.991 o.o O.]q7 2.45 ).825 0.11 0.00732 

CLl•BOUT 1111EAN 86.972 1111.no 2.20 3.189 262. 95 12.111 451.92 0.00706 
STD OFV 1q.477 160.470 o.o 0.114 5.A8 2.6)1 0.94 0.00158 

APPROACH MEAN 20.242 '512.512 4.00 I. 349 738 .17 5.663 386.67 o. 00349 
S TO OFV 5.826 452.4~0 o.o O.,A8 30.16 1.500 o.59 0.00100 

TAXl-IOLF. HfAN l.B41 B51.216 1.00 0.715 100.01 2. 151 101.50 o. 00112 
STO OFV 0.597 114.188 o.o 0.010 13. )9 0.717 O.Ob O. OOObQ 

TOTAL FOR CYCLE HEAN: 6.891 913.BI 1384.15 
sm oev: 1.651 67. 79 1.37 

LBS POLLUTANTllK LA FUELICYr.LF. MEAN: 7.076 
S TO OEV: I .6Q2 

LBS POLLUTANT llK LB TH-HRICYCLF •EAN: 4.917 
sro nEv 1 1.IQ2 

LRS POLL UT ANTI I 000~ LB TH-HR AT T .o. Hf AN: 101.24q 
STD DEV: 27 .074 
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MD DEL JT8D Dll REGULU SAllPLE NUllBER • 1. 

llDDE EIUSSIDN FUEL TIME IN CD FUEL LB CD I ' ENERGY LB CD I 
RATE RATE llDDE llASS llASS IK LB FUEL I TH-+IR I TH-HR 

LR/HR LB/HR MIN. LBS. LBS. 

TUl•IDLE MUN 3q, 563 8ql,b8D 19.00 12.528 ze2.n 45,370 26b,OO 0,047\0 
STD DEV 11.685 213,480 o.o 3.700 1>7.60 10.694 o.o 0.01391 

TAKEOFF MUN 19, 544 8407. 422 0.10 0.216 98,09 2.zz4 165.U 0,00132 
STD DEV 15.916 181.JH o.o 0.186 2.12 1.961 o.o 0.00114 

Cl IMBDUT llUN 19.40] 7099,539 2.20 0,711 260.2B 2.759 436.U 0.0010 
STD DEV 14.506 119, 837 o.o o.n2 6.60 2.13' o.o 0.00122 

APPROACH MUN 32. 325 ]458. 895 4.00 2.1'5 2]0.59 9,468 37J.J3 o.oo5n 
STD DEV 9.911 208.301 o.o 0.661 u.e9 ],25] o.o 0.00177 

TAXl•IDLE llEAN 39 .563 891, 680 7.DO 4.616 104.03 45.370 98.00 o. 0471D 
STD DEV 11.685 213.480 o.o l.]63 24.91 I0.694 0,14 0.01391 

TOTAL FDR CYCLE MUNI 20.227 97'. 35 1337.00 
STD DEV• 5.222 105. 89 2.08 

LBS POLLUTANT /IK LB FUfl/CYClE llUNt 2D. 793 
STD DEV I 4.171 

LBS POLLUTANT/ IK LB TH-+fR /C YClf llEANI 15.128 
STD DEV• 3.905 

LBS PDl. l UTANT/ I OOOK LB TH-HR AT T .D, MUN• 1.545 
STD DEY• 1.326 

llODE ElllSSIDN FUEL TlllE IN Ht FUEL LB Ht I ENERGY LB Ht I 
RATE UTE MOOE llASS MASS IK LB FUEL I TH-HR I TH-HR 

U/HR LB/HR lllN, LBS. LBS, 

TAii• iDLE llfAN 11. 048 891.680 19.00 3,499 282.n 11. 750 266,00 n.01315 
STD OEY 6.439 213.480 o.o 2.039 bl.60 5.415 o.o 0.00767 

TAKEOFF MUN o.H6 8407.422 0.10 0,004 98.09 0.038 163.33 0.00002 
sTn DEV 0.321 181,373 o.o 0.004 2.12 0.039 o.o 0.110002 

CllM~llUT llfAN o.a21 7098. 539 2.20 O,OJO 260.28 0.117 436.3) 0.00001 
STO OEV 1.042 119.8]7 o.o 0.038 6060 0.146 o.o 0.00009 

APPROACH llFAN 3. ]43 J458,B'l5 4.00 0.223 210.59 0,977 373.33 0.00060 
STO OEV 2.180 208.301 o.o 0.145 lJ,89 0.656 o.o 0.00039 

TUl•IDlf. MEAN 11.04B 891,680 1.00 l .2B9 ID4. 03 II. 750 98.00 0.01315 
STD OEV 6.439 213.480 o.o o. 751 24.91 5,415 0.14 0.00767 

TOTAL FOR CYCLE MEAN: 5.044 975.35 1337.00 
STD OEV: 2.B76 105.89 2.oB 

lRS PDLLUTANT/IK LB FUfl/CYCLE MUNI 5,026 
STD DEYt 2.627. 

LBS POLLUTANT llK LB TH-HRIC YClE MUNI 3,773 
STD DEVI 2.151 

LBS POL LU TANT /1 OOOK LB TH-HR AT T .o. MEAN: 0.261 
STD DEY• 0.268 

•one EMISSION FUEL TIME IN NDX FUEL LB NDX/ ENERGY LB NOX/ 
UTE RATE llODE MASS llASS IK LB FUEL I TH-HR I TH-HR 

U/HR LB/HR lllN, LBS• us. 

TUl•IDLE llEAN 2.908 891.680 19.00 0,921 282.H 3.156 266.00 O,OOl46 
STD DEV 1.454 213. 4BD D.O 0.460 67.6D 1.016 o.o o.0D1n 

TAK EOFF MEAN 151.212 8407. 422 0.70 I. 765 98.09 18.000 163.l] o.OIOBI 
STD DEV 21.703 181.373 o.o o. 253 2.12 2.561 o.o 0,00155 

CL l~BOUT llflN 100.144 1098.539 2. 20 l.672 260.28 14.116 436.33 0.00842 
STD OEV 19.169 179, BH o.o 0.703 6,60 2.679 o.o 0,00161 

APPROACH llEAN 28.04B 3458. B9' •• oo 1.no 230. 59 B.128 Hl.33 0.00~01 

STO DEV 3.055 208.301 o.o 0.204 13,99 0.957 o.o 0.00055 

IAXl·IDLE MEAN 2.90B B91.680 1.00 0,319 104. 03 3.156 98.00 0.00]46 
STD OEV 1.454 213.480 o.o O. ITD 24,QI 1.016 0.14 D.001n 

TITTAL FOR CYCLE MEAN• 8.567 Q75. 35 1131.00 
STD DEV: 1.092 105. 89 2.oe 

l~S P!l.lUUNT /IK LB FUEL/CYCLE MEAN: 8,B40 
STD DEVI 1.15' 

l8S '0llUTANT /IK LB Tl+-HR/CYClE MUNI 6,408 
STD OEV1 0.809 

LBS POLLUTANT /IOOOK LB TH-HR AT T,O, Mf.lNt 126.060 
STD DEVI 18.086 
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MODEL JTAD Oil SMOKELESS SAMPLE NUNRER • 26. 

MOOE 

TAXI-IDLE MEAN 
S TO OE V 

TAKEOFF MEAN 
STO DEV 

CL IMBOUT MfAN 
STD DEV 

APPROACH MfAN 
STD OEV 

TAXI-IDLE MEAN 
S TO OE V 

EMISSION 
RATE 

LR/HR 

]3.402 
11.3B5 

1.490 
5.441 

B.B92 
4.B4B 

IB.IB4 
6.141 

13.402 
11.3B5 

TOTAL FOR CYCLE 

FUEL 
RATE 

LB/HR 

8154. 512 
375. B60 

1336.166 
266.691 

LBS POLLUTANTllK LB FUEL/CYCLE 

LBS PnLLUTANTllK LR TH-HR/CYCLE 

TIME IN 
MODE 
MIN. 

19.00 
o.o 

0.10 
o.o 

2.20 
o.o 

4.00 
o.o 

1.00 
o.o 

co 
MASS 
LBS. 

10. 571 
5.505 

O.OB1 
0.064 

0.326 
O. I 7B 

1. 212 
0.410 

3. B97 
2.02B 

MEAN• 16.100 
sTo oEv: 1.611 

MEAN: 15.141 
sro oEv: 6.611 

MEAN: 11.519 
STD DEV: 5.038 

LBS POLLUTANTllOOOK LR TH-HR AT T.O. MEAN: 0.604 
0.442 

TUI-IDLE MEAN 
~TO nEv 

TAKEOFF MFAN 
STD nFV 

CLl•OOUT •EAN 
STD DEV 

APPROlC.. !lfAN 
STD OfV 

TAX 1- IOLF. MEAN 
STD DEV 

FMISSION 
RATE 

LB/HR 

0 .11B 
1.094 

0.921 
0.994 

I.TH 
o.BB4 

TOTAL FOR CYCLE 

FUEL 
RATE 

LB/HR 

959. 329 
59.663 

B154.512 
375.B60 

LAS POLLUTANTllK LR FUEL/CYCLE 

LRS POLLUTANTllK LB TH-HR/CYCLE 

sro nEv: 

T IMF. IN 
MOOE 
MIN. 

0.10 
o.o 

2.20 
o.o 

4.00 
o.o 

1. 00 
o.o 

MEAN: 
srn DEV• 

MEAN: 
STD DEV• 

MEAN: 
STO DEVI 

HC 
MASS 
LBS. 

l. 215 
1.041 

0.00'1 
0.013 

0.034 
0.036 

0.111 
0.05'1 

O.Bl6 
0.3B6 

3.190 
1.473 

3.139 
I.JAB 

2. 2'15 
1.021 

LqS POLLUTANT/tnOOK l~ TH-HR AT T.O. MF.AN: 0.613 
0.862 

114llOE fMISSION 
RATf 

L8/HR 

TAXl-IOLF MFAN 2.913 
~TO DEV I .232 

TAKEOrF HEAN 197.742 
STD OFV 15.161 

r.Lf,.BOIJT llilllfAN 131.017 
STD nFV 19.115 

APPQOACH MEAN l0.~50 

STD OEV 4 .124 

TAXl-IOLE MFAN 2.913 
STD nEv 1.212 

TOTAL FOR CYCLE 

FUEL 
RATE 

LB/HR 

A1H.512 
315. A60 

7J3b.7bb 
266.h91 

J40Fl.b5b 
161.19B 

959.129 
5'1.663 

LRS PDLLUTANTllK LR FllfLICYCLF 

LAS POLLUTANTllK LR TH-HR/CYCLE 

STD nev: 

TI ME IN 
MOOE 
MIN. 

1'1.00 
o.o 

0.10 
o.o 

2. 20 
o.o 

4.00 
o.o 

1.00 
o.o 

NOX 
MASS 
LRS. 

2.301 
0.410 

"· 801t 
0.125 

2.051 
n.315 

o. 340 
0.144 

MF.AN: 10.4]0 
sro DEV• 1.594 

MEAN: 10.214 
STO OFV: 1.429 

MEAN: 7.520 
STD OFV: 1.027 

LBS POLLUTANTllOOOK LB TH-HR AT T.O. •FAN: 15B.640 
sro oEv• i..647 

FUEL 
MASS 
LBS. 

303.7'1 
IB.'11 

102 .14 
4.38 

269.0I 
9.77 

227.H 
11.15 

111.92 
6.96 

1014.10 
42.47 

FUEL 
MASS 
LBS. 

303.79 
18.91 

102.14 
4.18 

n1.24 
11-15 

111.92 
6.'16 

1014.10 
42.41 

FUEL 
MASS 
LBS. 

303. 79 
18. 91 

107.14 
4.3R 

221. 24 
11. 15 

1014.10 
42.47 

LB CO I 
IK LB FUEL 

0.855 
0.62'1 

1.214 
0.671 

5.335 
1.158 

34.4'15 
15. 561 

LB HC I 
IK LB FUEL 

7 .2B4 
3. 240 

O.OB7 
0.122 

0.124 
0.134 

0.515 
0.262 

1.284 
3.240 

LR NOXI 
IK LR FUEL 

J.051 
1.252 

17.822 
2. ])J 

9.055 
I. 307 

3.051 
1.252 

ENERGY 
I TH-HR 

215.50 
9. 73 

451. 'II 
15.92 

386.67 
13.61 

101.50 
3.57 

1384. 75 
48.6'1 

ENERGY 
I TH-HR 

275.50 
9.73 

451. 91 
15.92 

386.67 
13.61 

101.50 
3.57 

I 3B4.15 
48.69 

ENERGY 
I TH-HR 

7 75. 50 
9.73 

lB6.67 
13. 61 

101.50 
3.57 

LB CO I 
I TH-HR 

O.OJBOO 
0.01835 

o.D0052 
0.00038 

0.00012 
0.00040 

0.00113 
0.00105 

o. 01800 
0.01835 

LB HC I 
I TH-HR 

O.OOBOI 
0.00161 

0.00005 
0.00007 

0.00001 
0.00008 

0.00030 
0.00015 

0.00801 
0.00367 

LR NOXI 
I TH-HR 

0.00114 
0.0013'1 

o. 01 360 
0.00111 

0.01061 
0.00140 

0.00532 
o. 00081 

o. 00334 
0.0011'1 
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MODEL JT9D UMPLE NUMBER • 9. 

"ODE EMISSION FUEL TIME IN co FUEL LB CO I ENERGY LB CO I 
RATE RATE llODE MASS lllSS IK LB FUEL I TH-HR I TH-HR 

l81HR l8/HR MIN. LBS. us. 

TUl-IOLE MEAN 101.869 1731.835 19.00 32. 259 550. 31 58.124 988.B8 o. 03277 
STD DEY 21. 782 192.909 o.o 8. 798 61.09 11.125 2].39 0.00956 

Tl!IEOFF MElN 8.291 17052.313 0.70 0.097 I 9B. 94 0.487 510.46 0.00019 
STD DEY 5.)6) BZI. n5 o.o 0.063 9.58 0.120 12.10 0.00012 

CLlllBDUT llUN II.HI 14116. 879 2.20 0.430 524.95 o.823 1390.38 0.00031 
STD DEY J.670 a20.909 o.o 0.135 30.09 0.264 n.86 0.00010 

lPPROlCH MEAN 32. 570 5203. 895 4.00 2.171 ]46. 93 6.419 892 .22 0.00243 
STD DEY 11.2b9 4b8.229 o.o o. 751 31.Zl 2. BOB 21.H o.OOOBO 

TUI-IDLE MElN IOl.Bb9 1737.835 1.00 11. BB5 202. 75 5B.124 364. 32 o. 03277 
STD DEV n.1B2 192.909 o.o J.24l 22.51 11.125 8.60 0.00956 

TOTAL FDR CYCLE MElNI 46.842 tall. 8B 4156.26 
STD DEV• 11.876 119.]2 98.H 

LBS POLLUTANT llK LB FUEL/CYCLE MElNI 25. 512 
STD DEV• 5.061 

LBS POLLUTANT/Ill LB TH-HR/CYCLE MElNI 11.316 
STD DEY• 3.0BI 

LBS POLLUTlNT 1100011 LB TH-HR AT T .D. MElNI o.21B 
STD DEV: 0.143 

•. 

MODE EMISSION FUEL TIME IN Ht FUEL l8 Ht I ENERGY LB Ht I 
RlTE RATE MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE MEAN 21.313 1737.935 19.00 8.649 5'0. 31 15.366 9B8. BB O.OOBB I 
STD oev 22 .277 192.909 o.o 7.054 61.09 11.403 23.39 o.00136 

TAKEOFF MEAN 2.953 17052.313 0.10 0.034 19B. 94 0.113 520 .46 0.00001 
STD DEY 2. 215 821.315 o.o 0.026 9.58 0.131 12 .JO 0.00005 

Cl IMBOUT MEAN 2.647 14116. B79 2.20 0.097 524.95 0.184 1390.JB 0.00001 
sTo oev 1.806 R20. 809 o.o o.066 J0.09 0.121 JZ. B6 0.00005 

APPROACH MEAN 2.997 5203. B95 4.00 0.200 346.93 0.590 B•12.22 0.00022 
STD DEY 1.)76 46B.229 o.o 0.092 )I. 21 0.28B 21.14 0.00010 

TAxl-IOLF. MEAN 27.313 1737.835 1.00 3. lBl 202. 75 15.366 364.32 o. OOB81 
STD DEY 22.271 192.909 o.o 2.599 22 .51 11.403 8.60 0.00136 

TOTAL FOR CYCLE MEANI 12.167 1823.BB 4156.26 
STO DEY• 9. 768 139. 32 9B.25 

LAS POLLUTANT /IK LB FUEL/tYtLE MEAN• 6. 594 
S_TD DEV• 5.021 

LBS POlLUTANTllK LB TH-HA/CYCLE MEAN: 2.950 
STD DEV• 2.427 

LAS POLLUTANTIJOOOK LB TH-HR AT T .D, MEAN: o. 779 
STD DEY: 0.5B7 

MOOE EMISSION FUEL TIME IN NOX FUEL LB NOXI ENERGY LB NOx/ 
RATE RATE !!DOE !USS Ml SS JK LB FUEL I TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE MEAN 6.D61 1137.835 19.00 1.91'1 55D. 31 3.491 9B9.BB D.00194 
STD nE y 2.1'14 l'12.'ID9 o.o 0.6'15 61.0'I 1.210 21.3'1 O.DDOTO 

TAKEOFF MfAN 71'1.'151 11D52. 313 o. lD B. 399 19B.94 41.990 520 .46 0.01617 
STD DEV 151.642 B21.315 o.o I. 769 '1.59" l.D69 12.JD D.00359 

tL lMROUT MUN 45B.b04 14JI b. Bl9 2.20 16.81~ 524.95 31.992 1390.19 0.01212 
STD DEY B 1.13'1 B2D. BD9 o.o 2.991 JD.09 4.2DI 32 .B6 o. OD233 

APPROACH MUN 54. JDl 5203.8'15 4.00 J.601 34be CJ) 10.457 992 .22 0.00404 
STD DEV 5.121 468. 22'1 o.o D.JB2 31. 21 1.323 21.14 D.00044 

TAXl-tnLE MEAN b.D6l 1731.835 1.00 0.7D7 202.15 3.497 364.32 0.00194 
STD DEY 2.1'14 1'12.909 D.O D.256 22. 51 1.210 e.6D O.OOD7D 

TOTAL FOR CYCLE MEANI 31. 44B 1821.BB 4156.26 
STD oEv: 5.129 139. 3l 98.25 

LBS POLLUTANTllK LB FUEl/CYCLE llEAN: 17.221 
STD DEV• 2.2H 

LBS POLLUTANT /IK lB TH-HA/CYCLE llFAN1 7.591 
STD DEV: 1.333 

LBS POLLUTANT/IOODK l8 TH~R AT T .o. llEANI IB9.690 
STO OEVt 41.815 
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MOO fl SPFY MK/511 SAMPLE NUMBER • 4. 

MOOE EMISSION FUfl TIME IN en FUEL LB CO I ENERGY LB en I 
RATE RATF MOOE MASS MASS IK LR FUEL I TH-HR ' TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAXI-IDLE MFAN 60.173 661.542 IQ.00 IQ.055 20Q.4Q BQ.861 144.40 0.131Q6 
STD OEV 1q .601 110.eeq o.o 6.707 35.12 20. 325 o.o 0.042Q8 

TAKEOFF MEAN 14.l!B 7625.230 o. 70 0.166 88.Q6 1.870 133.00 0.00125 
STD OE V 2.q44 150.022 o.o O.OH 1. 75 0.426 0.25 0.00026 

CLIMBOUT MEAN 15. 251 6354.Q34 2.20 o.55q 233.01 2.401 355.30 0.00157 
HO OEV 1.804 60.R3Q o.o 0.066 2.24 0.2Q8 o.n 0.00019 

APPROhCH MEAN 3Q.06R 1051.668 4.00 2.605 203.44 12.86B 304.00 o.OOB57 
STD DEV 10.078 123.028 o.o 0.672 B.21 3.550 o.o 0.00221 

TUI-IDLE MFAN 60.173 661. 542 1.00 7.020 77. IB BQ.B61 53.20 0.131Q6 
STD nEV lq.bOI 110.BRQ o.o l.2B7 12.94 20.325 o.o 0.0429B 

TOTAL FOR CYCLf MEAN: 29.405 Bl2.09 9B9.90 
STD DEv: 9.054 43.96 o.o 

LRS POLL UTA NT/ I K LB FUEL /CYCLF MEAN: 35.Q42 
STD DEV: 9.707 

LBS POLLUTANT/IK LB TH-HR/CYCLE MFAN: 29.705 
sTo DEV• 9.147 

LBS POLLUTANll!OOOK LR TH-HR u T .O. MEAN: 1.455 
STD DEV: D.301 

MOOE EM! SS ION FUFL T !ME IN HC FUEL L8 HC I ENERGY L8 HC I 
llATt: RATE HOOE HASS HASS IK LB FUFL • TH-HR • TH-HR 

LB/HI> LR/HR MIN. LBS. LRS. 

r.x 1-1 OLE MEAN 66.051 661.542 19.00 20.Ql6 209.4Q 102.865 144.40 O.IH85 
srn DEV 11.083 110.889 o.o 3.510 35.12 28.BQ7 o.o 0.02430 

TAKEOFF MFAN o.n 7625.730 o. 70 o.o 88.96 o.o 133.00 o.o 
STD OFV o.o 150.022 o.o o.o 1. 75 o.o 0.15 o.o 

CLIHROUT HFAN 0.242 6354.Q34 2.20 o.ooq 133. 01 0.038 355.30 0.00003 
STD Of V 0. 221 60.B3Q o.o 0.000 2. 24 0.035 o.o 0.00002 

APPROAr.H MEAN 4.224 305l.66A •.on o.2B2 203 ... 1.3q4 304.00 0.00093 
S TO OE V 4.447 123.02A o.o 0.2% 0. 21 1.451 o.o 0.0009B 

TAXl-IOLF MON 66.051 661.547 1.00 7.706 11 .1B 102.865 53.20 0.144R5 
STO OEV 11.nB3 II O. B89 n.o 1. 293 12.q• 2B. 897 o.o 0.02430 

TOTAL FOR CYCLF HEAN: 29.Ql2 812.09 QB9.QO 
srn DEv: •• 54? -.'l.96 o.o 

LBS POLLUTANT/IK LB FUEL ICYr.LE •EAN: 35. 776 
STD DEV: 6.654 

LRS POLLUTANT /IK LB TH-HR IC YCLE HEAN: 2q. 2D1 
STD DEV: 4 .588 

L•S POLLUTANT/IOOOK LR TH-HA AT T .o. MFAN: n.o 
STD DEV: o.o 

.,.noE FMISSION FUEL TIM~ IN NOX FUEL LR NOXI FNFRGY LB NfJXI 
RATE RATF HOD[ MASS MASS IK LR FUEL • TH-HA • TH-HR 

LB/HR LR/H~ MIN. LRS. LBS. 

TAXl-tnu= •EAN 0.84Q 661. 542 19.00 0.269 20Q. 49 I. 271 144.40 o.OOIB6 
STD DEV 0.3Rl llO.B89 o. 0 n.121 35.12 o. 501 o.o 0.00084 

TAKF.OFF MFAN 153.012 7625.230 n. 10 1. 785 88.% 20.0RI 113.00 O.OIJ42 
sro OEV Q.845 150.022 o.o o. 115 1. 75 1.519 0.25 0.00086 

CL o~enur pilfAN 114.759 6354.Q]4 2.20 4.20R 233.01 18.073 155.30 0.01184 
STD OFV 13. 7?4 60.83Q o.o 0.503 2.24 2.316 o.o 0.00142 

aPPROAf.H .. fAN 30. 446 1051.bM •• oo 2.030 203.44 9.qJQ 104.00 0.00668 
sro nfv 5.JQ7 1n.02e o.o 0.146 8. ?I I.HI o.o 0.00114 

TAX 1-IOLF MFAN o. 94q 661. 542 1.00 o.oqq 77.18 1.211 53.20 o. 00186 
srn OEV 0.181 II O. 889 o.o 0.044 12.q4 0.501 o.n o.oonR4 

TOTAL FOR CYCLF HEAN: 8. JQI a12.oq 9B9.90 
srn oev: 0.842 43.% o.o 

LBS POLLUTANT 11 K LR FUEL/CYCLE Mf AN: 10. 3q7 
STD DEV: 1.524 

LAS POLLUTANT/ I K LB TH-HRIC YCLE MEAN: 8.476 
STD OEV: 0.850 

Les POLLUTANT/1000~ LB TH-~R AT T .O. H~AN: 156.5QI 
STD DEV: 10.075 
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OATE1 6/11/ll 

TEST ORGANUATIOlll S 11 R I KELLY 

ENGINE SUPPLIEll USAF, KELLY AFB 
\ 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• ENGINE TYPE AND MODEL: T51r-A1B 

RATED HDRSEPDllER• 

ENGINE TOTAL TIME• 

TIME SINCE HOT SECTION OVERHAUL• 

NI COMPRESSOR OVERHAULI 
NZ COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENTI 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
Nl TURBINE OVERHAUL• 
NZ TURBINE DVERHAULI 

FUELi JP-4 FUEL H/C RATIO• 

)155. 

-o. HRS 

o. HRS 

o. HRS 
-o. HRS 
o. HRS 
o. HRS 
o. HRS 

-o. HRS 

1.995 

SER I Al NUMBER I AE-1Dl635 

OPEAAT IONll DATA ****************'**'*'*'''''*******************************************************************''*'**** 
INLET AIR TEMPERATURE, DEGREES F• START 91.00 FINISH 90.00 

ATMOSPHERIC PRESSURE• START 28.93 FINISH 28.93 

INLET AIR HUMIDITY, LBS HZD/LB AIR: 0.0186 

RELATIVE HUMIDITYI 52.00 PERCENT 

42.50 

SAMPLE LINE TRANSPORT TIME, SEC• o.so 

NUMBER OF TESTS• 

COMMENTS: 

FIA CALCULATION BASED DN EXHAUST COMPOSITION 2ND LAST RUN 
SHP DATA llAS BACK-CALCULATED 

ELAPSED TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGINE TURBl~E 
TIME HOOE THRUST olBS PERCENT SP EEO FUEL AIR FLOW FIA DISCHARGE PRESSURE INlfT 

OR RA TEO RPH FLOW LB/SEC TEHP RATIO TEMP 
SHP T .o. NI NZ LB/HR DECREES F EP~ DECREES F 

o.o II 0 2268.00 6D 13800. 00 -o.oo 1450.00 30.00 0.013•00 -0.0D -o.oo 1510.00 
s.oo 21 l l23B.OO 86 13800. 00 -o.oo 1800.00 lO.OD 0.016100 -o.oo -o.oo 1100.00 

10.50 l/ 2 3502.00 9) 13800.00 -o.oo 1450.00 l0.00 O. Oll•OO -o.oo -o.oo 1510.00 
15.00 41 J -o.oo 0 11300.00 -o.oo 820.00 27.90 0.008200 -o.oo -o.oo I 12B.OO 
18.00 5/ 4 -o.oo 0 14000.00 -o.oo 2050.00 lo.so 0.018500 -o.oo -o.oo 1860.no 
19.50 H 5 -o.oo 0 13400.00 -o.oo 810.00 ZB·•o 0.001900 -o.oo -o.oo 1120.00 
z 1.00 11 4 -o.oo 0 9950.00 -o.oo 560.00 14.10 0.010600 -o.oo -o.oo 1150.00 
H.oo SI 1 -o.oo 0 13300.00 -o.oo 105.00 21.90 0.001000 -o.oo -o.oo 1050.00 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMO~E PARI ICULAJES 
PERCENT GAS GAS lllHI 2 lllETI IWETI 2 x 

RATED TEMP PRESSURE PP~V lllETI PPMV PPMV lllETI IWETI 
T .o. DECREES F PSIA PERCENT v PPMV PPMV 

60 -o.oo -o.oo 31 .OO 2.51 o.o -o.oo -o.oo 81.00 -o.oo -o.oo -o.oo 
86 -o.oo -o.oo 28.00 3.06 o.o -o.oo -o.oo 115.00 -o.oo -o.oo -a.co 
93 -o.oo -o.oo 26.00 l.29 o.o -o.oo -o. 00 IH.00 -o.oo -o.oo -o.oo 

0 -o.oo -o.oo 28.00 1.55 o.o -o.oo -o.oo 12.00 -o.oo -o.oo -o.oo 
0 -o.oo -o.oo 24.00 J.n o.o -o.oo -o.oo IZ7.00 -o.oo -o.oo -o.oo 
0 -o.oo -o.oo 28.00 1.57 o.o -o.oo -o.oo 12.00 -o.oo -o.oo -o.oo 
0 -o.oo -o.oo ZBT .OO Z.13 235.00 -o.oo -o.oo Z8.00 -o.oo -o.oo -o. 00 
0 -o.oo -o.oo J0.00 1.•o z.oo -o.oo -o.oo Zb.00 -o.oo -o.oo -o.oo 

POWER 14lSS EMI NASS E"I MASS EMI HASS EMI IOASS EMI MASS EMI MASS EMI MASS E>ll MASS EM I >IASS EMI MASS E~I MASS Ell I 
PERCENT CD HC ND2 CDZ ND NDX CD HC N02 C02 NO NOX 

RATED LBllK LR/IK LR/ 1K LB/IK LR/IK LB/ IK LB/HR LB/HR LB/ HR LB/HR LS/HR LB/HR 
T .a. LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL 

60 Z.41 o.o -o.oo 3135.09 -o.oo 10.JJ 3.4q o.o -o.oo 4545.dB -o.oo 14.98 
86 1.83 o.o -o.oo 3136.00 -o.oo 12. 32 J.29 o.o -o.oo 5644.aO -o.oo 22.IB 
93 l. 58 o.o -o.oo 3136.]'I -o.oo 12.36 Z.29 o.o -o.oo 4541. 17 -o.oo 11.n 

0 J.60 o.o -o.oo llJJ.ZI -o.oo 6.16 Z.95 o.o -o.oo 25b'l.Z3 -o.oo S.55 
0 1.28 o.o -o.oo Jll6.8b -o.oo 11.14 2.61 o.o -o.oo 6410.55 -o.oo 22.Bl 
0 l.56 o.o -o.oo 3133.28 -o.oo b.66 2.8B o.o -o.oo Z5J1.q6 -o.oo 5. 41 
0 2b.27 12.12 -o.oo 3061.19 -o.oo •. z 1 14.11 6.'10 -o.oo 1115.12 -o.oo z. 36 
0 4.27 o.1b -o.oo JIH.72 -o.oo 6.08 1.01 0.11 -o.oo 2207. R6 -o.oo 4.29 

POWER co CD THC NO ND NO 
PERCENT ·2 l x 

RATED U/IK HP~R LB/ lK HP-HR LB/IK HP-HR LB/IK HP-HR LB/IK HP-HR LB/lK HP-HA 
T.O. 

60 1.539 2004.156 o.o -o.ooo -o.ooo 6.604 
86 1.015 I Hl.298 o.o -o.ooo -o.ooo 6. 849 
93 0.653 IZ98.621 o.o -o.ooo -o.ooo 5.111 

•••HORSEPOWER-HR DR THRUST-HR BASIS NOT CALCULABLE• .. 
•••HORSEPOWER-HR DR THRU~T-HR BASIS NOT CALCULABLE• .. 
.. •HDRSEPOllER-HR OR THRUST-HR BASIS NOT CALCULABLE• .. 
.. •HORSFPDWER-HR OR THRUST-HR BASIS NOT CALCULABLE••• 
.. •HDRSEPOllER-HR OR THRUST-HR BASIS NOT CALCULABLE••• 
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DUE: 1/26/11 

TEST ORGANIZATION: UNITED/EPA 

fNGINE SUPPLIER: UNITED AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 137 ENGINE TYPE AND HODEL: JT 3C - 7 

RAT ED THRUST: 

ENGINE TOTAL TIME: 

TIHE SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL• 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL: 

FUEL• JET - A FUEL H/C RAT ID: 

12000. 

IB499. HAS 

2614. HRS 

2614. HRS 
2614, HAS 
2614, HRS 
2614. HRS 
2614. HRS 
2614, HRS 

1.920 

SERIAL NUMBER: 

OPERATIONAL DATA ***********************************************************'******************************************* 

INLET AIR TEMPERATURE, DEGREES F: START 57.20 FINISH 57 .20 

ATMOSPHERIC PRESSURE: START FINISH 29.93 

INLET AIR HUMIDITY, LAS HZO/LB AIR: 0.0094 

RELATIVE HUMIDITY: 94.00 PERCENT 

SA•PLE LINE: TEMPERATURE, CEGREES C: 160.00, FLOW RATE, LlfERS/HIN: 5.00 

SAMPLE LINE TRANSPORT TIME, sec: 5.00 

NUMBER Of TESTS: 

COMMENTS: 

ENGINE OVERHAULED ANO CARBO - BLASTED 
BO PR ORE USED FOR SAMPLING 
EXHAUST GAS TEMPERATURE IN DEGREES 
EXHAUST GAS PRESSURE IN INCHES HG. 

CLOCK JEST POWER 
Tl>IE MOOE THRUST ,LBS PERCENT 

OR RATED 
SHP T .O. 

o. 73 I/ 0 7B34.00 65 
737 .oo 21 I 9169. 00 76 
i.2.00 3/ 2 10961.00 91 

POWER EXHAUST EXHAUST co 
PERCENT GAS GAS CWETI 

RATED TEMP PRESSURE PPMV 
T .o. DEGREES F PSIA 

bS 464.00 bl.60 60.00 
76 508. 00 68.70 58.00 
91 576.00 76.80 30.00 

ENGINE MEASURED 
SPEED FUEL 

KPH FLOW 
NI NZ LB/HR 

5Bt6.00 9164.00 6369. 00 
6055.00 q1R1.oo 7465. 00 
Ml6.00 969?,00 91B6.00 

co THC NU 
2 CWETI C WFT I 

C WE II PPMV PPMV 
PERCENT v 

2.30 z.B5 '>0.40 
2.50 2.40 bl.OD 
2.80 0.90 B4.00 

GAS GEN CALC 
AIR FLOW FIA 

LR/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NO NO 
2 x 

CWE 11 CWEll 
PPHV PPMV 

-o.oo 4),00 
-o.oo 64.20 
-o.oo 88.0C 

COMPRESSOR ENCINt TUPBl~F 
DISCHARGE PR~ SSU"E INLET 

TFMP RATIC fEHP 
UECNHS F EPR DEGPHS F 

-o.oo 2.14 -o.oo 
-o.oo 2.10 -o.oo 
-o.oo l .6b -o.oo 

ALUEHYDES SHIJKE PAR I ICULA HS 

-o.oo -a.no -r.. 00 
-o.oo -a.no -o.oo 
-o.oo -o.oo -o. 00 

POWE A MASS EH I HASS EHi MASS EHi ~ASS EHi HASS EHi HASS EHi 'IASS ~HI HASS E'll HASS EH I MASS F.MI .HASS E•I ·oss t.•1 
PERCENT co HC ND2 C02 NO NOX co HC NOZ coz NO NOX 

RAT EU LB/IK LB/IK LR/IK LB/ IK LB/ IK LR/ I K L3/HK LB/HR LB/HN LB/HR L~/"P LR/H• 
T.O. LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL 

65 5.ZJ 0.14 -o.oo 3147.29 1.21 b.15 H.ZB o.•1 -o.oo 2004'>.()Q ,..,.QI. 'j~. l ~ 
1b 4.b5 0.11 -o.oo ll4B.28 B. lb 8.45 34. 70 o.B2 -c.oo 23501.0l bO. -3 b).Qq 
91 7.15 0.04 -o.oo 3157.41 q,99 10.16 I 9. 75 a. v. -o. 00 2B9,B.01 QO.d.? q'). 14 

POWER co co THC Nil NO NII 
PERCENT 2 2 • 

RATED LB/ IKllH-HR L Bil KOTH-HR l6/IKITH-HM. LB/lK#TH-Hfl! LB/ lKflTH-HR L~/l"-•TH-HR 
I ,0, 

65 4.248 Z55B, 130 0.116 5. @bl -o.ooo 5 .0·11 
76 3.7B5 25b1.194 o.o•o b.645 -0.000 b.AiU 
91 1.eoz 26'1.915 0,031 A ,2A6 -o.ooo B.b1\Q 
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DATE• 11 1111 

TEST DRGANllATIDNI PRATT ' WHITNEY 

ENGINE SUPPLIER• PRATT AND WHITNEY 

ENGINE OAT A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• ENGINE TYPE AND MODEL: JUD 

RATED THRUST: 

ENGINE TOTAL TIME• 

TlllE SINCE HOT SECTION OVERHAUL• 

TlllE SINCE• 

NI COMPRESSOR OVERHAULS 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHIUU 

FUELi JP-4 FUEL H/C RATIO• 

21000. 

-o. 

-o. 

-o. 
-o. 
-o. 
-o. 
-o. 
-o. 

2.000 

SERIAL NUMBER: P-66BBl6 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 

ATMOSPHERIC PRESSURE: START 

B5.00 

INLET AIR HUMIDITY, LBS H20/LB A IR: 0.0084 

RELATIVE HUMIDITY: 27.00 PERCENT 

FINI SH 87 .OO 

SAMPLE LINE: TEMPERATURE, DEGREES C: 150.00, FLOW RATE, LITERS/HIN: 2.00 

SAMPLE LINE TRANSPORT TI ME, sec: 1.00 

NUMBER OF TES TS I 9 

CDllllENTS• 

BURNER ' Bii 

CLOCK TEST POWER ENGINE HEASURFO GAS GEN 
TIME HOOE THRUST,LBS PERCENT SPEED FUEL AIR FLOW 

OR RHED RPH FLOW LB/SEC 
SHP T .o. NI NZ L8/HR 

H29.00 II 0 B40.00 l 1865.00 5495.00 1017. OD 29.09 
l"'°'J.00 ZI I 1350.00 6 2365.00 6440.00 1266. 00 40.70 
1443.00 l/ z 1850.00 8 2145.00 7025.00 1501.00 49.26 
1451.00 4/ l 6Z79.00 29 4HO.OO 8510.00 ]197.00 97.66 
1512.00 5/ 4 9597.00 45 5205. 00 9020.00 4559.00 125.93 
1518.00 6/ 5 11606.0D 55 5615.00 9260.0D 56)6. 00 140.66 
1529.00 11 6 13564. 00 64 5950.00 9475.00 6705.00 155.27 
1541.00 8/ 1 15550.00 74 6280.00 9695.00 19z4.oo 170. 32 
1551.00 9/ 8 17609.00 83 6700.00 10000.00 9450.00 !Bl. Z5 

POllER EXHAUST EXHAUST co co THC NO NO 
PERCENT GAS GAS IWETI 2 I WETI IWETI 2 

RATED tEMP PRESSURE PP~V IWHI PPMV PPHV IWEll 
T .O. DEGREES F PSIA PERCENT v PP•V 

3 585.00 15.00 867.60 1.28 1055.80 1.90 4.00 
b 595. 00 15.19 645.60 1.41 459.BO 1.00 5. JO 
B 605.00 15. JB '55.10 1.48 222.00 4.10 5.10 

29 655.00 17. ]9 93.50 1.11 14.30 28.90 10. on 
•5 7.25 19. 36 41.50 2.1e 2.00 o.o 2.90 
55 110.00 zo. 73 21.20 2.31 5.70 o.o 5.40 
64 825.00 22.20 19.10 2.56 ]. 30 o.o 6. 30 
74 885. 00 24.12 14.30 2.11 5.60 o.o 11.10 
83 980.00 26.24 10.10 l.13 4.50 o.o 8.40 

CALC COHPRESSOK ENG INF TURBINE 
F/A DISCHARGE PRFSSURF. INLET 

TEMP RATIO TEMP 
OEGREES F EPR DEGREES F 

o. 009710 -o.oo 1.02 -o.oo 
0.008MO -o.oo I. 04 -o.oo 
0.008460 -o.oo 1.05 -o.oo 
0.009070 -o.oo 1.20 -o.oo 
0.010280 -o.oo 1.14 -o.oo 
0.011110 -o.oo 1.44 -o.oo 
0.012000 -o.oo 1.55 -o.oo 
0.012920 -o.oo 1.68 -o.oo 
0,014320 -o.oo 1. 84 -0.00 

NO ALDEHYOES SMOKE PARTICUlATfS 

• 
C•ET I 

PPHV 

5.QU -o.oo -o.oo -o.oo 
6.30 -o.oo -o.oo -o.oo 
9.ZO -o.oo -o.oo -o.oo 

]B.90 -o.oo -o.oo -o.oo 
2.90 -o.oo -o.oo -o.oo 
5.40 -o.oo -o.oo -o.oo 
6.30 -o.oo -o.oo -o.oo 

11.10 -o.oo -o.oo -c.oo 
8.40 -o.oo -o.oo -o.oo 

POWER HASS EHi HASS EHi HASS EHi HASS EMI !USS EHi HASS EHi HASS EHi HASS E•I MASS EHi ~ASS EHi HASS E•I •ASS EHi 
PF.RC ENT co HC NOZ coz NO NOX co HC N02 cnz NO NOX 

RATED LB/IK LB/IK LB/ IK LB/IK LB/IK LB/ IK LB/HR LB/HR LS/HR LB/HR LB/HR LB/H~ 

T.O. LB FUEL LB FUEL LB FUEL l B FUEL LB FUEL LB FUEL 

111.68 82.0Z 0.89 2121.85 o.•2 I .JI I 19.6B 83.4 I 0.91 2174.22 0.43 !.H 
6 84. 79 34.59 1.14 2909.64 0.22 I. 36 101. ]4 4).79 1.45 JU l. 60 o. 27 1.12 
8 58. 80 16.•0 1.00 JOOO. 36 o. B7 1.95 88.25 24.02 1.02 45C.1. 5• I.JO 2.9J 

29 10.49 0.92 1.84 Hl8. 75 5. 32 1.11 ll.52 Z.94 5. 89 9970. 64 11.02 22,91 
45 l. 79 0.10 O.lt4 3131.50 o.o O.H I 7.30 0.48 1.99 1•Z16. 50 o.o 1. 99 
55 z.z9 O.Zl 0.15 11n ... o o.o 0.75 12.90 1.55 •.21 llb59.81 o.o 4.21 
64 1. 5• 0.15 o. 81 ll34.93 o.o 0.81 10.29 0.99 5. •I 21019.08 o.o 5.41 
74 1.01 0.23 2.02 3135.49 o.o 2.02 B.16 1.83 16.03 24845.04 o.o lb.OJ 
8] o.i.e 0.16 O.B8 3136.22 o.o 0.88 6.45 I. 55 B. 31 29631.29 o.o R. 31 

POWER co co THC N~ NO NO 
PERCENT 2 2 • 

RATED LB/IUTH-HR L 8/ 1 UTH-HR LB/ !KITH-HR LB/I KITH-HR LB/ !KITH-HR LB/ I k»TH-HR 
T .O. 

3 142.473 HOZ. 639 99.298 0.512 1.079 1.591 
6 79.514 2128.595 32.•]4 0.202 1.012 1.215 
8 47.705 2434. 344 ll. 310 0.705 o.BH 1. ~82 

29 5.]39 1587.9]5 0.468 2.110 0.9JB ] .04 8 
•5 1.eoz 1487 .600 0.050 o.o 0.201 0.201 
55 1.111 1521.611 0.111 o.o 0.362 o. 162 
64 0.159 15 .. 9.667 o.on o.o o. 399 0.399 
74 o.525 1597.790 0.118 o.o 1.011 1.031 
83 0.366 1683.017 0.088 o.o 0.472 0.412 
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DATE• 

TEST DRCANILATIDN: UNITED/EPA 

ENGINE SUPPLIER: UNITED AIRLINES 

ENGINf DATA ••••••••••••••••••••••••••••••••••************************************************************************** 
CAL ID NUMBER: 121 ENGINE TYPE AND MODEL: JTJD -JB SERIAL NUMBER: 

RATED THRUSI: IBDDD. 

ENGINE IOUL TIME: q1qq. HRS 

TIME SINCE HOT SECTION OVERHAUL• D. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: q1q9. HRS 
NZ C DMPRE SSDR OVERHAUL: 12169. HRS 
COMBUSTDR CAN REPLACEMENT: D. HRS 
FIRST STACE NOZZLE GUIDE VANE OVERHAUL: D. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: D. HRS 

FUEL: JET - FUEL H/C RATIO: I .92D 

OPERATIONAL DATA ********************************'***********************'''*****************************************'*' 

INLEI AIR TEMPERATURE, DECREES F: START 68.DO FINISH 66.ZO 

AIMOSPHERIC PRESSURE: START zq.90 FINISH JO. J5 

INLET AIR HUMIDITY, LBS HZD/LB AIR: C.DI05 

RELATIVE HUMIDITY: 12.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES C: 160.00, FLOW RATE, LITFRS/MIN: 1.50 

SAMPLE LINE TRANSPORT llME, SEC: 5.oo 

NUMBER OF IESTS: 

COMMENTS: 

EXHAUST GAS PRESSURE IN INCHES HG 

CLOCK res r POWER ENGINE MEASURrn GAS GEN CALC CCMPRF.SSOR £NGINF TURBINE 
TIME MOOE THRUST ,LBS PERCENT SP EEO FUEL AIR FLOW F/ A DISCHARGE ~~ESSURE INL[l 

DR RA TEO RPM FLOW LB/SEC TEMP •A I I 0 JEMP 
SHP r .o. NI NZ LB/HR DEGREES F [PR OFGRfE S F 

IJ27.0D II 0 9200.0D 51 s11q,oo Bq91.oo 4857.0D -D.DD -0.0DDODD -D.00 1.H -o.ou 
1335.0D 21 I 1325D. 00 13 5q10.oo q4B4 .oo 714~.oD -o.oo -O.OODODD -D.00 l .61 -0.DD 
IH9.00 JI 2 16650.00 q2 6475.00 qee6.oo q467.00 -o.oo -O.OODDDD -o.oo I. ~4 -0.DD 
IHT.00 4/ ] 1000.00 5 19q9.oo 5810.00 1180.0D -o.oo -o.onoooo -o.oo -o.oo -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOE HYDE S SMOK( PARTICULAllS 
Pf RC ENT GAS GAS I WE II 2 IWFTI I oE I I 2 l 

RA TEO TF.MP PRESSURE PPMV I WE I I PPMV PPMV IWEll I WEii 
T .O. DECREES F PSIA PERCENT v PP"4V PPMV 

51 721.40 40.BO 130.00 2.ZB 14,40 45.00 -o.oo 47,00 -o.oo -o.no -o.no 
13 8JB. 40 47.60 80.00 Z.66 3.60 73.20 -o.oo 7't .. Oll -o.oo -o.oo -o. 00 
92 957. 20 54. TO 60.00 1.10 i.oo -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

5 555. BO 11.00 900.00 1. 55 -o.oo J.oo -o.oo J. ~o -o.oo -o.oo -o. 00 

PIJWER MASS EM I MASS EMI MASS EMI HASS EHi MASS EMI MASS f.HI MASS E•I MASS EM I MASS EMI ~AS5 F'l41 HASS E"'I ·-.ASS f-~ I 
PERCENT en HC N02 C02 NO NOi LO HC N02 CIJZ NO NUX 
~ATEO L8/lK LB/ l K LB/ IK LK/IK LBll K LB/ IK LR/HR LB/1-'M: LB/HP LB/t-11( Lli/t-P le/HI( 

I .o. LR FUEL LS FUEL LR FUEL LA FUEL LB FUEL L8 FUEL 

51 11.1a 0.12 -o.oo 313b.OJ b. 41 b. lb 55.27 3.51 -o.oo 152)1 •• q 31. 43 32.RZ 
13 6.02 0.16 -Q.00 3146.00 9.05 Q.15 4 l. 03 1.11 -o.oo 22478.18 64.67 o5. 37 
92 J.SB 0.11 -o.oo 3149.49 -o.oo -o.oo 16.n I. 05 -o.oo 29Al6.l! -o.oo -o.oo 

5 110.21 -o.oo -o.oo 2982. 10 O.bO o. 70 I JC. OT -o.oo -o.oo 1s 1 •. ~8 c. 11 0.6~ 

POWER co co THC NO NO ND 
PE RC ENI 2 z x 

RATfD LR/lKITH-HR l Bl l K#TH-HR. LB/ ll(ffH-HR LR/lK4'TH-HM LB/ 11<.IHH-HR LS/lKllTf+-1-iR 
T .O. 

51 6.008 1655.619 O.JRI ).4J 6 -o.ooo 3. Sb ii 
11 3.HT 169b.4b7 0.084 4.880 -o.ooo 4. q)4 

92 2.206 IT90.764 O.ObJ -o.ooo -o.ooo -o.oo~ 

5 130.066 3519,5A5 -o.ooo 0. 712 -n.ooo 0. Bl! 
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DATE: B/ '171 

TEST ORGANIZATION 1 11 R I TllA 

ENGINE SUPPLIER• 11 A 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 313 ENGINE TYPE AND MODEL: JT3D -3B SERIAL NUMBER: PbH5588 

RAT ED THRUST: 18000. 

ENGINE TOTAL TIME: 415B. HRS 

TIME SINCE HOT SECTION OVERHAUL• 4158. HAS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 4158. HRS 
N2 COMPRESSOR OVERHAUL: 4158. HAS 
COMBUSTOR CAN REPLACEMENT: 4158. HRS 
FIRST STAGE NOllLE GUIDE VANE OVERHAUL: 415B. HAS 
NI TURBINE OVERHAUL: 415B. HRS 
N2 TURBINE DVEAHAULI 415B. HAS 

FUELi JP-4 TF FUEL H/C RATIO: 2.020 

OPERAflONAL DATA ttttt•tHitttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPEAATIJIE, DEGREES f: START bB.00 FINISH b1.00 

AUOSPHEAIC PRESSURE: START 29.05 

INLET AIR HUMIDITY, LBS HZD/LB AIAI O.Ol lb 

RELATIVE HUMIOllY: lb.00 PERCENT 

SAMPLE LINE: TEllPERATUAE, DEGREES C: 150.00, FLOll RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME, sec: 1.00 

NUMBER OF TESTS: 

COMMENTS: 

NOZ DETEA~INED BY SUBTRACTION. THIS IS THE FIRST OF THREE TESTS ON THIS ENGINE 
THE FUEL USED CONTAINED NO Cl-2. HYOROCAABON EMISSIONS FROM THIS ENGINE MERE 
ABNORMALLY HIGH DUE TO AN OIL LEAK. NO HYOADCARBON DATA ARE THUS REPORTED FDR 
THIS TEST. 

ELAPSED TEST POwEA ENGINE MEASUREO GAS GEN CALC COMPRESSOR ENGINf !URBINE 
TIMF. MODE THRUST ,LBS PERCE NI SPEED FUH A IR FLOM F/A DISCHARGE PRESSURE INLEI 

OR RAIED RPM FLOM LB/SEC TEMP R4110 IEMP 
SHP r .o. NI N2 LB/HR DFGREES F EPR OEGREES F 

o.o bl 0 9000.00 50 5380.00 9lb0.00 5010.00 12b.20 o. 011000 -o.oo 1.11 -o.oo 
5.oo l/ b lllB0.00 bl 5BJO.OO 9310.00 b310.00 143. bO 0.012200 -o.oo -o.oo -o.oo 
1.00 21 I 13300. 00 13 bl co.oo b930.00 1bl0.00 lb0.00 o.nLJ200 -o.oo -o.oo -o.oo 

11.00 l/ 2 15420.00 BS b5~0. 00 9930.00 9330.00 17'.40 0.014800 -o.oo -o.oo -o.oo 
15.00 4/ 3 9b0.00 5 -o.oo 5B90.00 1000.00 30. BO 0.009000 -o.oo -o .. oo -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYDES SMOKE PART ICULAIES 
PERCENT GAS GAS 1 WETI 2 IWETI I WET I l x 

RA TEO ff.MP PRESSURE PPMV CwETI PP~V PPHV IWETI I WFTI 
T .O. DEGREES F PSIA PERCENT V PPMY PPMV 

50 lib.DO 4.bO 47.00 lol4 lb.OD H.00 l.00 35.00 -o.oo -o.oo -o.oo 
bl 111.00 b.50 25.00 2.4B Zb.00 43.00 1.00 4b.OO -o.oo -o.oo -o. 00 
n B•4.00 8.50 12.00 lob9 lb.00 57. 00 4.00 bl .o~ -o.oo -o.oo -o.oo 
BS 919.00 10.90 11.00 0.01 lb.DO 83.00 2.00 BS.00 -o.oo -o.oo -o.oo 

5 536. 00 0.30 b21.00 I .b8 1240.00 1.00 5.00 e.oo -o.oo -o.oo -o.oo 

POWER MASS EMI HASS Elll MASS EMI MASS EM I MASS EHi MASS EHi MASS EHi HASS EHi HASS EM I MASS EMI MASS EHi •ASS EHi 
PERCENT co Ht N02 C02 NO NOX co Ht N02 COl NO NOX 

RATED L8/IK LB/IK LB/IK LB/IK LB/IK LB/IK LB/HR LB/HR LB/HR LB/H~ LP./HR L 8/"R 
r .o. LB FUEL LB fUH LB FUEL LB FUEL LB FUEL LB FUEL 

50 4.17 1.12 o.29 31l3.0b 4.Bl 5.10 20.89 b. b2 l.4b l~b4b.54 l4. IO 25.5b 
bl 2.01 1.19 0.40 3126.81 5.b7 b.Ob IZ.bb 7. ';it 1.50 19110.10 35. 1b JB.2b 
73 O.B9 1.10 0.49 31lB.Bl b.93 1.42 •• 1b B. 39 3. 70 21810.)] 52.74 Sb. 44 

B5 112. 72 143. B9 51. 5B 24b7.12 ll40.b1 2192.Zb lbll.48 134l.45 481. 2b 21018.21 19•72.47 20453. 74 
5 6b.98 75.87 0.88 2819.87 0.53 1.40 66.98 75.Bl 0.88 2Bl9.B7 C.53 l.ltO 

POWER co co THC NO NO NO 
PERCENT 2 2 x 

RATED L8/IKITH-HR LB/IKHH-HR LB/I KITH-HR LB/IOIH-HR LR/ lKliT..,_HA. LB/IK#IH-HR 
T .o. 

50 2.lZ2 1738.505 o. 11b 2.b11 O. lb2 2.840 
bl l .132 I 7b4.175 0.614 1.1q9 O.lZl 3 .422 
73 0.508 1790.250 O.bll 3.966 o. 278 4.244 
B5 104 .506 1492.·750 B7.059 1295.ZJl 31. 210 132b. 442 

5 b9. 171 29J7.3bl 19.0l1 o. 548 0.914 1.462 
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DATE: 81 4171 

TE Sf ORGAN I ZA Tl OH: w I TWA 

ENGINE SUPPLIER: T W 

ENGINE DATA ••••••••**************************************************************************************************** 

CAL ID NUMBER: 114 ENGINE THE AND HODEL: JTlD -lB SERIAL NIJHBER: P6055BB 

RATED THRUST: 18000. 

ENGINE TOTAL TIME: 4158. HRS 

TIME SINCE HOT SECTION OVERHAUL: H5R. HRS 

TIME SINCE: 

NI CCMPRESSOR OVERHAUL: 4158. HRS 
NZ COMPRESSOR OVERHAUL: 415B, HRS 
COMBUSTOR CAN REPLACEMENT: 415d. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 4158. HRS 
NI TURBINE OVFRHAUL: 4158. HRS 
NZ TURBINE OVERHAUL: 4158. HRS 

FUEL: JP-4 TF FUEL H/C RAT IO: z.ozo 

OPERATIONAL DATA ************************************************************************************************~****** 

INLET AIR TEMPERATURE, DEGREES F: SIART 66.00 FINI SH 66.00 

ATMOSPHERIC PRESSURE: SIART FINIS~ 

INLET AIR HUMIDITY, LBS HZO/LB AIR: 0.0124 

RELATIVE HUMIDITY: 81.00 PERCENT 

SAMPLE LINE: TEMPERATURE, CEGREES c: 150.oo, FLOW RAIE, LllERS/HI•: 42.50 

SAMPLE LINE TRANSPOAI TIHf, SEC: 1.00 

NUMBER OF IE S TS: 

COMMENTS: 

N02 OETERMINEO BY SU~TRACllON. IHIS IS THE SECOND OF THREE TESIS ON lHIS 
FNGINE. THE FUEL USED CONTAINEO 0.11 BY VOLUME Cl-2. HYDROCARBON DATA A•E ~or 

RE~ORIED BECAUSE OF AN Oil LEAK. 

ELAPSED TEST POWER ENGINE MEASUHD GAS Gf N 
TIME MUDE THRUST,LBS PERCENT SPEED FUEL A IR FLOW 

OR RATEC RPM FLOW LBIHC 
SHP I .O. NI NZ LB/HR 

o.o 61 0 '1080.00 50 5390.0C '1020.00 5100.00 121. 10 
6.00 II 6 11200.00 62 5Bl0.00 '1310.00 6)00.00 14 3. 70 

10.00 21 I IH20.00 74 6210.00 '1610.00 7660.00 161.00 
11.00 ll l 15500.00 86 6660.00 9'130.00 9140. 00 175. 40 
16.00 4/ 3 980.00 5 2020.00 58BO.OO 1030.00 JI ,BO 

POWER EXHAUST EXHAUST co co THC NO NO 
PERCENT GAS GAS I WE I I l I WET I I WE I I 2 

R ArEO TEMP PRESSURE PP,..V I WET J PPMV Pl'MV l~Eft 

r .o. DEGREES F PSIA PERCENT v PP/lllV 

50 125,00 4.BO 66.00 2.22 -o.oo JI ,00 z. OG 
62 115.00 6.50 )4,00 2 .4B -o.oo 42,uO z. 00 ,. 844 .oo 8. 50 16.00 2.6B ZR.OD 55.00 1.00 
86 931,00 10.90 11 .00 2.'19 -o.oo 11.00 3.C~ 

5 540, 00 0.30 614.00 1.66 -o.oo 4,00 4. co 

CALC COMP Rt SSOR ENGINl Tu•~INE 
F/ A Ill SC HAAGE PRESSuwE INLEl 

T(HP RATIG TF•P 
Of.GAFES F EPR r>(GRH·S 

0.011100 -o.oo 1.H -o.oo 
0.012200 -o.oo -o.oo -o.oo 
0.011200 -o.oo -o.oo -o.oo 
o. 014800 -o.oo -o.oo -o.oo 
0.009000 -o.oo -o.oo -c.oc 

NO ALOF.HYDES SMOKF PARllCULATES 
x 

I WET I 
PPMV 

33.00 -o.oo -o.oo -n.oo 
44,00 -o.no -o.~o -o.oo 
58.00 -o.oo -0.uO -o.oo 
80.~0 -o.oo -a.no -c.on 
8.00 -o.oo -tl.00 -c.oo 

POWER MASS EMI ro.ASS EMI MASS t:MI MASS f!fll I MASS fMI MASS EHi MASS f"11 MASS EHi "1ASS f"1 I HASS E~I 'ol!Ac;S F "'I "'ASS E•I 
PERCENI co HC N02 CU2 NO NOX co HC Nfll coz NII NUX 

RATED L8/IK LB/IK LH/IK LB/IK LB/I K LBllK LB/HR LB/HR L9/HR LB/HR L6/H~ LP.lt.R 
1.0. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

50 5,91 -o.oo o. zq 3121.95 't.':>6 4.85 ·10.15 -o.oo 1. 50 15H2.16 l"J. l(-; 2'-. 76 
62 2.n -o.oo 0.26 ll2B.95 5.54 5. BO 17.20 -o.oo l .66 IQ7ll.Jq 14.q') .,b. 56 

14 1.1<1 1.19 o. 31 3128.10 6.11 1, OR 9.10 Q,13 2.80 ll961.2~ 'I l. 4 l 54.21 
86 o.n -o.oo 0.)3 3132.0'I B.43 R. 76 b. 85 -o.oo l.07 2•251,70 1 ~.lb Hl.82 

5 11.81 -o.oo Q,76 3010,99 0.16 I, 52 80.14 -o. oo o. 7d l!Ol,Jl o. 7~ I. 5o 

POWER co co THC NO NO NO 
PERCENT 7 l 

RUED LB II KITH-HR L Bil KITH-HR LB/I KITH-HR LB/IKHH-HH lf\/lKMTH-HR L6/ I K 1Ht4-HM: 
T ,Q, 

50 3.120 1754,644 -o.ooo 2.561 0.165 Z.121 
62 1. 536 1760.015 -o.noo 3. 116 O. l4b 1.764 
14 0.678 178S.4QO 0.680 '· Bll 0.7.0Q 4.1)40 

86 Q,442 18R7,335 -o.ooo 5.CHI 0, 19P 5.ZM 
5 81.111 1164.00Q -o.ooo o.1q1 r.. 1cn I. 594 

F 
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OITE• 8/ 4/ll 

TEST ORGANIZlT IONI II R I TllA 

ENGINE SUPPLIER• II 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER• 315 ENGINE TYPE ANO HODEL: JT30 -3B SER UL NUMBER: Pb4355BB 

RA TEO THRUST: 18000. 

ENGINE TOTAL T1NE1 4158. HRS 

TINE SINCE HOT SECTION OVERHAUL: 415S. HRS 

TINE SINCE• 

NI COMPRESSOR OVERHAUL: 415S. HRS 
N2 COMPRESSOR OVERHAUL: 415S. HRS 
CONBUSTOR CAN REPLACEMENT: 415S. HRS 
FIRST STAGE NOlZLE GUIDE VANE OVERHAUL: 415S. HRS 
NI TURBINE OVERHAUL: 415S. HRS 
NZ TURBINE OVERHAUL• 4158. HRS 

FUEL: JP-4 TF FUEL H/C RArtO: 2.020 

OPERATIONAL OAJA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATlJIEo DEGREES F: START 6b.OO FINISH bb.DO 

ATMOSPHERIC PRESSURE: START FINISH 29.04 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0124 

RELATIVE HUMIDITY: Sl.00 PERCENT 

SAMPLE LINEI TENPEUTUREo DEGREES C: 150.00, FLOW RATE, LITERS/HIN: 42.50 

SAMPLE LINE TRANSPORT TIME, SEC: 1.00 

NUMBER OF TESTS: 5 

COMl'IENTSI 

N02 DETERMINED BY SUBTRACTION. THIS TEST IS THE LAST OF THREE TESTS RUN ON 
THIS ENGINE. THE FUEL USED CONTAINED 0.0125S Cl-2 BY VOLUME. HYDROCARBON DATA 
ARE NOT REPORTED BECAUSE OF AN Oil LEAK. 

ELAPSED TEST POWER ENGINE MEASUUD GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME MOOE THRUST ,LBS PERCENT SPEED FUEL AIR FLOW FIA 01 SCHARGE PRESSURE INLET 

OR RATED RPH FLOW l B/SEC TEMP RA Tl D TE~P 
SHP T.O. NI NZ LS/HR DEGREES F EPR OEGRHS F 

o.o 6/ 0 9000.00 50 5350.00 9020.00 5120.00 126. JO 0.011300 -o.oo 1.31 -o.oo 
5.00 II 6 llHO.OO 62 5830.00 900.00 6320.00 lH.70 0.012200 -o.oo -o.oo -o.oo 
9.00 21 I 13250.00 1J 6200.00 9630.00 1610.00 160.00 o.onzoo -o.oo -o.oo -o.oo 

11.10 l/ 2 15460.00 S5 6660.00 9950.00 9160.00 175.40 O.Ol4SOO -o.oo -o.oo -o.oo 
u.oo 4/ 3 9SO.OO 5 2015.00 5910.00 1000.00 H.eo O.OOSJOO -o.oo -o.oo -o.oo 

iu69 POWER EXHAUST EXHAUST CD CD THC ND ND ND ALOEHYOES SMOKE PA~T ICULATlS 
PERCENT GAS GAS I WETI 2 IWET I IWET I 2 x 

RATED TEMP PRESSURE PPHV IWETI PPHV PPMV IWETI I Wf.T I 
T .a. DEGREES F PSIA PERCENT v PPHV PPMV 

50 114. 00 4.RO 12.00 2.26 -0.DD 29.0D 1.0D 10.00 -o.oo -o.oo -o.oo 
62 171. 00 6.50 53.00 2.47 -o.oo 45.00 2.00 47.DO -o.oo -o.oo -o.oo 
1J 844. 00 a.so 26.00 2.10 -o.oo 59.DD ].00 62.00 -o.oo -o.oo -o.oo 
SS 939.00 11.00 22.00 1.02 -D.00 83.00 ].00 S6.00 -o.oo -o.oo -o.oo 

5 550.00 0.30 675.00 1.62 -o.oo 4.00 5.00 9.00 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS EMI MASS EMI •ASS EH I HASS EHi MASS fM I HASS EHi HASS EHi HASS EHi HASS EHi HASS E•I HASS FHI 
PERCENT CD HC NDZ C02 NO NDX CD HC NDZ C()2 NO NOX 

AAlEO LBllK l B/ lK LS/IK L Bl 11< l8/1K LB/IK LB/HR Ul/1'11 LB/KR LB/HA L B/l'P LSI ~R 
T .O. LS FUEL LB FUEL LS FUEL LB FUEL LB FUEL LB FUEL 

50 6.33 -o.oo o. t4 3123.29 4.19 4.31 3Z.4Z -o.oo 0.14 15991.25 21.4~ 12.10 
62 4.27 -o.oo 0.26 3126. 53 5.95 6.12 26.98 -o.oo 1.67 1915q.6S 31.63 39. ll 
13 t .92 -o.oo 0.36 3110.23 7.15 1. 51 14.60 -o.oo 2.11 23821.02 54.42 51. 18 
S5 t.45 -o.oo O.H 31]0.96 9.00 9. 32 I 3.5q -o.oo l.04 29305.79 84.ZO 87 .24 

5 79. 71 -o.oo O.Q1 1007.91 o. 78 I. JS 1q. 11 -o.oo 0.91 1007.91 0. 7A 1. 15 

POWER co co THC NO NO NO 
PEACE NT 2 2 x 

RATED LB/IUTH-HR LS/I KITH-HR LB/ l KITH-HR LB/ lK#TH-HR LB/ lKHH-HA LB/ IKITH-HR 
T.D. 

50 l.603 I 716.S05 -o.ooo Z.3Bl o.oaz 2 .4t>b 

62 2.399 1156.416 -o.ooo 3. 345 0.149 l .lt'llt 

73 1.102 1791.813 -o.ooo 4.101 0.200 4.316 
SS O.B79 IB95.5SB -o.ooo 5.446 0 .101 5.643 

5 81.394 3069.·29S -o.ooo 0.102 o.ooo t.781 
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DATE: T/29171 

TEST ORGANIUTION: U.S. BUREAU OF HINES 

ENGINE SUPPLIER: PRATT ANO WHITNEY 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••****************************************************************** 

CAL ID NUMBER: 33B ENGINE TYPE AND HODEL: JT30 -3B SERIAL NUMBER: 

RATED THRUST: IBDOO. 

ENGINE TOTAL TIME: 11111. HRS 

TIME SINCE HOT SECTION OVERHAUL: 161. HRS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 11111. HRS 
NZ COMPRESSOR OVERHAUL: 5192. HRS 
COHBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 5192. HRS 
NI TURBINE OVERHAUL: 13116. HRS 
NZ TURBINE OVERHAUL: 11116. HRS 

FUELi JET - FUEL H/C RAT 10: 1.920 

OPERAflONAl DATA **********************************************************************************************''''**''' 

INLET AIR TEMPERATURE, DECREES F: START 61.DD FINISH 68.00 

ATMOSPHERIC PRESSURE: START 29.11 FINISH 

INLET AIR HUMIDITY, LBS HZO/LB AIR: O.Dl20 

REL AT IVE HUHIOITY: 18.0D PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 131.00 0 FLOW RATE, LIHRS/HIN: 16.00 

SAMPLE LINE TRANSPORT TIME, sec: 0.99 

NUMBER Of TESTS: 

COMMENTS: 

Hit CAL EATIHATED 
SOPLE LINE TEMP. AVERAGED 
PROBE LOCATED 30" FROM TAILPIPE 
LOST SAMPLE FLOW ON LAST RUN 

CLOCK TEST POWER 
llHE HOOE THRUST oLBS 

OR 
SHP 

91D.DD 4/ D llD.DO 
I DI 5.00 H 4 B50.00 
ID20.00 5/ 4 11110.00 
I OlD.00 " 5 950.00 
10'5.00 I/ 4 1090D.OD 
1050.00 21 I 13410. OD 
ID55.00 31 2 160DO.OO 

ENGINE 
PERCENT SP EEO 

RA TEO RPH 
T .o. NI N2 

184D.00 556D.OO 
4 1910.00 5555.00 

62 5160.00 9280.00 
5 1960.00 5650.00 

60 5lDD.OO 925D .oo 
14 6150.00 9560.DD 
88 6670.00 997D.OO 

MEASURED GAS GEN CALC 
FUEL A IR FLOW FIA 
FLOW LO/SEC 
LB/Hk 

I 060.00 -0.DO -0.000000 
1060.00 -o.oo -0.000000 
604B.OO 160.00 -o.oooooD 

960.00 -o.oo -0.000000 
5110.DO 154.0D -0.000000 
1210.DD 175.00 -0.000000 
91DD.DD 191.0D -D.DDDOOO 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLET 

TEMP RAllO TEMP 
DEGREES F EPA DEGREES 

-o.oo 1.02 -o.oo 
-o.DO 1.0l -D.00 
-0.0D I. SC -o.oo 
-D.OD l.D2 -o.oo 
-o.oo 1.41 -o.oo 
-o.oo 1.62 -o.oo 
-O.OD I.Bl -D.DD 

POWER ElHAUST EXHAUST co co THC N~ NU NO ALOEHYOES SMOKE PAHICULAHS 
PERCENT GAS GAS CWETI 2 ewer 1 C WETI 2 x 

RATED TEMP PRESSURE PPHV I WETI P~HV PPMV CWETI IWETI 
T .O. DEGREES F PSIA PERCENT v PPMV PP~V 

1 565. 00 l<\.bb 855.0D 1.43 2117.0D l.9D 4.00 ~.9D -D.OD -a.DD -0.DO 

" 565.DD l~.bb 815.DD 1.35 20lD.OD I .bO 5. 00 6.bO -a.DD -o.oo -0.0D 
62 190.00 20. 79 21.SD 2. 11 2.80 5D.20 10.00 b0.2D D.5b -o.oo -o.oo 

5 55D.DO 14.66 ns.oD 1.12 1469.DD I .4D b.DD 7. 40 31.2D -0.DD -r..oD 
bO 715.0D 2D.49 H.3D 2.H 1.00 48.lD ID.DD ~8. 10 D.41 -0.0D -D.OD 
74 B45. DD 22.6D 22.DD 2.55 2.2D b8.5D 11.00 79.50 o.2B -o.oo -o.DD 
88 94D.OD 25.bO 16.50 2 ,Bl -D.DD -o.oo -0.0D -D.OD 0.15 -D.DO -0.DD 

POWER HASS EM I MASS EHi MASS EMI HASS EMI HASS EH I MASS EH I MASS EHi HASS F.MI HASS EHi HASS EMI HASS E~I HASS EMI 
PERCENT co HC N02 C02 ~o NOX co HC NOl COl NO NOX 

RATED LB/IK LB/ IK LB/ IK LB/ IK LB/IK LB/IK LB/HR LB/HR LB/ HR LB/HR L BIH• LB l><R 
T.o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

3 99.43 141.DO 0.1b 2b12.ss o. 16 1.11 I 05. 39 149.46 o.et 27bq.62 0.18 1.1q 
4 100.15 142. 87 1.01 26Db.58 o. 32 I .H !Ob. lb 151.H 1.01 2162.97 o. 14 1.•1 

bl 1. 81 0.14 1.41 1152.57 l.16 a. 59 11.2q a.a•· 8.bl 190bb.75 43.12 ~ 1. 94 
5 95. 84 I 09. 70 1.z9 2104.H O. lD I.SB 92.DO 105. 31 I. 23 25%.11 o. 29 1.s2 

6D 2. 89 0.15 l .43 3150.94 b.89 8. 11 I b.bB 0.86 8.23 I Bl BO. qi 19.74 H.97 
74 1.n D.10 1.42 3152.90 8. ss 10. 28 12.48 o. 71 10.25 22712 .40 63.84 14.09 
BB 1.11 -o.DO -o.oo 1154.05 -o.oo -o.oo 10.65 -o. no -o.oo 28701.AS -o.oo -o.oo 

POWER co co THC NO NO NO 
PERCENT 2 2 x 

RATED LB/I KITH-HR LB/IK#H+-HR L B/IKfTH-HR LB/IK#IH-HR L8/IKITH-HR LB/IKIHH-HR 
T.O. 

14B.441 1900.88D 210.501 o. 542 1.1'1 1.6.H 

• 124.B95 325D.55l I 7B .161 0.403 I. z5q t.661 
62 D.999 1685.B32 O.D74 J.B3D o. 761 4.591 

5 96.B47 2132.Bl4 110. B57 O.lD3 1.29q 1.602 
6D 1. 510 1667.913 D.019 3.b46 o. 755 4.401 
74 D.931 1695.181 0.053 4.lbD 0.761t 5.525 
88 D.666 1193.865 -D.DOD -D .DOD -D. ODD -D.DDO 
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DATE: 1/29171 

TEST DRGANIZATIOHI U.S. BUREAU DF "INES 

ENGINE SUPPLIER• AMERICAN AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••.•••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• J4Z ENGINE TYPE AND MODEL: JTJD -JB 

RATED THRUST: 

ENGINE TOTAL TIMEI 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAULS 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAULI 
N2 TURBINE OVERHAUL• 

FUEU JET - A FUEL H/C RATIO: 

18000. 

9380. HRS 

2931. HRS 

9)80. HRS 
9380. HRS 

-o. HRS 
2931. HRS 
9380. HRS 
9)80. HRS 

1.no 

SERIAL NUMBER: 667944 

OPEA.ATIONAL OAfA ********************************************************************************'*****************'**** 
INLET AIR TEMPERATURE, DEGREES F: START 74.00 

ATMOSPHERIC PRESSURE• SURl 29.30 

INLET AIR HUMIDITY, LBS H20/L8 AIR• 

RELATIVE HUMIDITY• 

0.0140 

78.00 PERCENT 

FINISH H.oo 

FINISH 29.30 

SAMPLE LINE• TEMPERATURE, DEGREES C: 137.00, FLOW RATE, LITERS/MIN: 16.00 

SAMPLE LINE TRANSPORT TIME, SEC: 0.99 

NUMBER OF TESTSI 

COMMENTS: 

H/C CAL ESTIMATEO 
SAMPLE LI NE TEMP. AVERAGED 
DATA FOR UNTRIM"ED IDLE ONLY. 
ENGINE SHUTDOWN & REMOVED FROM IEST CELL OUE TO Oil LEAK. 
PROBE 10" DOWNSTREAM 

CLOCK TEST POWER ENGINE 
TINE NOOE THRUST olBS PERCENT SP EEO 

OR RATED RPM 
SHP r .o. NI N2 

115.00 ., 0 600.00 1720.00 5HO.OO 

MEASURED GAS GEN CALC 
FUFL A IR FLOW FIA 
FLOW LB/S€C 
LB/HR 

1000.00 -o.oo -0.000000 

COMPRESSOR ENGINE 
DISCHARGE PRESSURE 

TEMP RATIO 
DEGREES F EPA 

-o.oo -o.oo 

IURBI NE 
INLEI 

TEMP 
DEGREES 

-o.oo 

POWER EXHAUST EXHAUST co co IHC ND NO NO ALOEHYDES S~OKE PAR llCULA res 
PERCENT GAS·--·. .. ·--GAS . I WEii 2 ..• IWET I IWETI 2 x 

RATEO TEMP PRESSURE PPMV IWETI PPMV PPHV I WETI I WET I 
r .o. OEGREES F PSIA PERCENT PPMV PPMV 

587 .oo 14.63 1090.00 0.9B 2959.00 1.90 4.00 5.90 56.70 -o.oo -o.oo 

POWER MASS EHi MASS EMI MASS EMI MASS EMI MASS EHi MASS EMI MASS EMI ~ASS EMI MASS fMI MASS EMI MASS EMI :"!ASS EM I 
PERCENT· CD Ht N02 coz ND NDX co HC NOZ CO? NO NOX 

RA TEO L8/IK lB/lK LA/lK LB/IK LB/lK LA/ I K LB/HR LB/HR LB/HR LB/HR LR/HR LO/HR 
T .D. LB FUEL LB FUEL LB FUEL l B FUEL LB FUEL LB FUEL 

15B.09 l45. 79 0.95 zzn.21 0.45 1.•1 15e.o• 245. 79 0,95 22n.21 0.45 1.41 

POWER co co THC NO NO NO 
PERCENT 2 z • 

RATED LB/ IKITl+-HR LB/IKITl+-HR LB/I KITH-HR LA/ l KllH-HR LB/ IKHH-HR LB/ I K llH-HR 
r.o. 

263.H6 )122.017 409.h42 o. 754 I .5BH z. 3"1 
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DATE: 8/18/11 

TEST DRGANIZATIDNI PRATT & WHITNEY 

ENGINE SUPPLIERI PRATT AND WHITNEY 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••***********************'********************************************** 
CAL ID NU1!8ER: 156 ENGINE TYPE AND HODEL: JTJD -38 SEAIAL NUl!BEA: P-668821 

RATED THRUST: 18000. 

ENGINE TOTAL TIME: -o. HRS 

TIME SINCE HOT SECTION OVERHAUL! -o. HRS 

TIME SINCEI 

NI COMPRESSOR OVERHAUL: -o. HRS 
N2 COl!PRESSOR OVERHAUL: -o. HRS 
COHBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
N2 TURBINE OVERHAUL: -o. HRS 

FUEL: JP-4 FUEL H/C RAT 10: 2.000 

OPERATIONAL DATA ******************************************************************************************************* 

I INLET AIR TEMPERATUAE, DEGREES F: START 86.00 FINISH 81.00 

ATMOSPHERIC PRESSURE: START 29.66 FINISH 29.05 

I INLET Al R HUMIDITY, LBS H20/LB AIRt 0.0115 

RELATIVE HUlllDITYI -o.oo PERCENT 

SAMPLE LINE• TEMPERATURE. DEGREES c: 150.00, HOW RATE, LITERS/MIN: 2. 00 

SAMPLE LINE TRANSPORT TIME, SEC: 1.00 

NUllBER OF TESTS: 6 

CO""ENT S: 

CLOCK TEST POWER ENGINE HEASUUD GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME llODE THRUST,LBS PERCENT SPEED FUEL AIR FLOW FIA DISCHARGE PRf SSUME INLET 

OR RATED RPM FLOW LR/SEC TEMP RA II U TEMP 
SHP T .O. NI NZ LB/HR DEGREES F EPR DtGREES F 

1751.DO II 0 5DDO.OO 21 4210.00 8315.00 2791.00 B9. ll O.ODH700 -o.oo 1.10 -o.oo 
IBH.00 11 I BB50.00 49 5240.0D 9015.00 4614 .OD 125.14 0.010290 -o.oo 1.14 -o.oo 
IB50.00 41 1 IOTD0.00 59 5610.00 9240.00 5559.00 141. 44 C.CI0900 -o.oo 1.44 -o.oo 
190B.OO 51 • 12600.00 69 5950.00 9460.00 6667.00 156.91 o.OllBOO -o.oo 1.55 -o.oo 
1918.00 61 5 "500.00 80 62B0.00 96BO.OO 7B4S.OD 170. 22 0.012BOO -0.DO 1.6B -o.oo 
1923.00 11 6 16400.00 91 6690.00 9975.00 9408.00 181.99 0.014200 -o.oo I .B4 -o.oo 

POWER EXHAUST EXHAUST co co THC NO NC NU ALDEHYDES SM CKE PARTICULATES 

•oo PERCENT GAS GAS IWETI 2 lWETI IWETI 2 x 
Jvo.:.i RATED TEI!? PRESSURE PPl!V l WET! PPMV PPHV lWETI lWHI 

T .O. DEGREES F PSIA PERCENT V PPMV PPMV 

27 640.00 16.'ll 110.60 1.12 B.oo ZZ.60 1.00 25.60 -o.oo -o.oo -o.oo . ., 125.00 l'I. )6 48.50 2.60 B.oo 40.90 1.eo 4B. 70 -o.oo -o.oo -o.oo 
5'1 760. 00 zo. 72 12.40 2.21 B.oo 52.30 6. '10 59.20 -c.oo -o.oo -o.oo 
6'1 BI0.00 22.2'1 21.60 2. 51 B.oo 66.40 4.BO 11. 20 -o.oo -o.oo -o.oo 
AO 870.00 24.00 15.60 2. 79 B.00 eB.20 b.40 '14.60 -o.oo -o.oo -o.oo 
QI Q65. 00 26.H 11.10 1.12 B.oo 121.60 4. 70 126.)0 -o.oo -o.oo -~.oo 

POWER MlSS EMI l!lSS ENI HASS EMI MASS EHi HASS EMI MASS fM I HASS EM I HASS EHi MASS EMI MASS ~Ml MASS E•I HASS EHi 
PERCENT co Ht N02 C02 NO NOK co HC N02 CllZ NO NOK 

RUED LB/IK LBllK LBllK LBllk LBllK LBllK L BIHR LB/HR LB/HR LB/HR LA/HP LB/HR 
T .!). L8 FUEL LR FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

l1 12. 75 0.53 0.57 li lh.26 4.Z8 4.85 15.5• 1.4 7 1.59 8bQ7.47 11.Q5 13.53 
49 1.12 o. 35 O.'IB 3130.'14 5.15 6.l) 11.21 1.61 4.55 14509.78 B.B6 2B. 41 
5'1 2.'10 0.41 1.01 3112.07 7.6B B.6'1 16.10 l. 2B 5.63 174ll.IB 42.69 4B.32 
6'1 1.12 0.16 0.63 1114.05 B.67 'l.2q 11.44 2.41 •• IB 20B94.70 51. 1A 61.'16 
BO 1.12 0.3] o. 75 3115.0'I 10.]6 llol 1 e .15 2.57 5.QO 245'14.BO HI. 2B B 1. 1 e 
•1 0. 75 0.29 0.4Q 3115.11 12.78 13.21 1. 04 2. 76 •.b5 2•5Dl.2B 120.20 124.85 

POWER co co THC NO NO· NO 
PERCENT 2 2 x 

RATED LBllKITIP-HR LB/ !KITH-HR LB/ IKUIP-HR LB/IUTH-HR LB/ I KUH-HR LB/I KITH-HR 
T .o. 

f 
l1 1 oll9 1119.H5 0.295 2. 389 0.111 l.1Q1 
4'1 1.946 l6H.410 0.184 2 .696 o.514 1.210 
5'1 1. 505 1621.213 o.z11 1.••0 0.526 4.516 

l 69 O.'IOB 165B.310 0.1•1 4.5B6 o. 132 •·•lB 
80 0.604 16'16. IQ) 0.111 5.606 D.407 6.012 
91 0.429 l79B.B5'1 0.16B 1. 329 o.2B1 7.613 
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DATE• T/Z0/11 

TEST ORGANIUTIOHI UNITED/EPA 

ENGINE SUPPLIERI UNITED AIRLINES 

ENGINE DATA •••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUNBER• •IO ENGINE TYPE AND NDDEL: JTJD-7 SERIAL NUMBER: 61IOBB 

RATED THRUST: 19000. 

ENGINE TOTAL TINE• 6Z66. HRS 

Tl NE SINCE HOT SECTION OVERHAUL: 6Z66. HRS 

TINE SINCEI 

NI CONPRE SSOR OVERHAUL: -o. HRS 
NZ COMPRESSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NDZZLE GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
NZ TURBINE OVERHAUL• -o. HRS 

FUELi JET - A FUEL Hit RATIO; l.9ZO 

OPERATIONAL DATA ***************************** .. ***********************************************************************'' 

INLET AIR TEMPERATURE, DEGREES FI 

ATMOSPHERIC PRESSURE: 

INLET AIR HUMIDITY, LBS HZD/LB AIR: 

RELATIVE HIJllDITY; 

START FINISH 57.20 

START 29.85 FINISH 

D.0090 

88.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES c: 160.00, FLOW RUE, LITERS/MIN• 5.oo 

SAMPLE LINE TRANSPORT TINE. SEC• 5.oo 

NUMBER OF TESTS• 

COMMENTS: 

EXHAUST GAS PRESSURE IN INCHES HG. 
PROBE LOCATED 15.25 IN. FROM TAILPIPE. 

PRE-REPAIR ENGINE. 

CLDCk TEST POWER 
TIHE NODE THRUST ,LBS PERCENT 

OR RATED 
SHP T .o. 

2144.00 II 0 902.00 49 
2151.00 21 I 13889.00 11 
2154.00 31 2 I T••l.00 91 

POWER EXHAUST EXHAUST co 
PERCENT GAS_. GA!". .. IWETI 

RATEO TEMP PRESSURE PPMV 
T .O. DEGREES F PSIA 

49 728.60 40. 30 100.00 
11 831.20 u.10 10.00 
91 923. 00 53.90 60.00 

ENGINE MEASURED 
SPEED FUEL 

RPN FLOW 
NI N2 LB/HR 

5091.00 8951.00 5079.00 
5787.00 9459.00 7474.00 
6287.00 9802.00 9119.00 

co THC NO 
2 IWET I IWETI 

I WET I PPHV PPMV 
PERCENT 

2.00 69.00 36.00 
2.80 21.00 12.00 
1.20 21.00 106.00 

GAS GEN CALC 
A IR FLOW FIA 

LB/SEC 

-o.oo -0.000000 
-o.oo -0.00000~ 

-o.oo -0.000000 

NO NO 
2 x 

IWETI IWETI 
PPMV PPMV 

-o.oo 40.00 
-o.oo 76.00 
-o.ao 112.00 

COMPRESSOR ENGINE TURBINE 
0 I SCHARGE PRESSURE INLET 

TEMP RATIO TEMP 
DEGREES F EPR DEGREES F 

-o.oo I. Jo -o.oo 
-o.oo 1.00 -o.oo 
-o.oo 1.01 -o.oo 

AlOEHYOES SMOKE PART ICULAI ES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER 
PERCENT 

RATEO 
T.o. 

MASS EHi 
co 

LBllK 
LB FUEL 

MASS EHi 
HC 

LB/iK 
LB FUEL 

MASS EHi 
N02 

LBllK 
LB FUEL 

MASS EMI MASS EM I MASS E• I MASS EM I MASS EM I MASS E•I ~ASS ~Ml MASS EMI '1ASS HU 

POWER 
PERCENT 

RATED 
T .O. 

9.96 
5.00 
3. 76 

to 

lB/IUTH-HR 

5.36] 
2.693 
2.093 

-o.oo 
-o.oo 
-o.oo 

co 
2 

LB/I KITH-HR 

1685.162 
1692. 195 
1754.179 

C02 ND 
LBllK LBllK 

LB FUEL LB FUEL 

3129.44 5.89 
3144,q9 8.45 
1147.92 10.90 

THC 

LBllKtTt+-HA 

2.119 
o.5q5 
0.420 

NOX co 
LBllK LB/HA 

LB FUEL 

6.H 50.58 
8.qz 31.40 

II. 52 16. 51 

NO 

LB/I KITH-HR 

l .111 
4.549 
6.07~ 

HC N02 C07 NO NOX 
LB/HR LB/HR LB/HR LB/HR LB/"" 

19.qq -o.oo 15894. ·,5 2~.q1 H.2J 
8.20 -o.oo 21505.67 63. 19 60.70 
7 .32 -o.oo 305q4 .04 105.95 111.q4 

NO NO 
z • 

LB/ IKITH-HR LB/ IKITH-HR 

-o.ooo l. 5ZJ 
-o.ooo •• 802 
-o.ooo 6.«.18 
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DATE• 1126171 

TEST ORGANIZATION• UNITED/EPA 

ENGINE SUPPLIER: UNITED AIRLINES 

EMGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttttt 
CAL ID NUllBER: 139 ENGINE TYPE AND MODEU JT0-9 

RATED THRUST: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEllENT• 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
Nl TURBINE OVERHAUL• 
N2 TURBINE OVERHAUL• 

FUEL• JET - FUEL Hit RAT 10: 

16800. 

115B I. 

11561. 

-D. 
-D. 
-D. 
-D. 
-D. 
-D. 

1.920 

SERIAL NUMBER: 61181D 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt•tttttttttttttttttttttttttttttttt••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 59.DO FINISH 51.20 

ATMOSPHERIC PRESSURE: START FINISH 

INLET AIR HUMIDITY, LBS H20/LB AIR: 

RELATIVE HUMIDITY: 

SAMPLE LINE• TEMPERATURE, DEGREES t: 160.00, FLOW RATE, LITERS/MIN: 5.00 

SAMPLE LINE TRANSPORT TIME, SEC: 5.00 

NUMBER OF TES TS: 

COMMENTS: 

EXHAUST GAS TEMPERATURE IN DEGREES 
EXHAUST GAS PRESSURE IN INCHES HG. 

EXTERNAL OIL LEAK 
JT3C-1 PROBE USED 

CLOCK TEST 
TIME MOOE 

21'6.00 l/ 0 
21 58. 00 21 I 
2201.00 31 z 

POWER 
THRUST,LBS PERCENT 

OR RATED 
SHP T .o. 

10855.00 64 
118 72. 00 10 
14938.00 88 

ENGINE 
~PEED 

RPM 
NI NZ 

5605.0C•••••••ttt 
5154.00 8308.00 
6252.00 8656.00 

MEASURED GAS C.EN CAlt 
FUfL AIR FLOW FIA 
FLOW LB/SEC 
LB/HR 

8450.00 -o.oo -0.000000 
9292.00 -o.oo -0.000000 

12206.00 -o.oo -0.000000 

COMPRESSOR ENGINE TURRI NE 
DISCHARGE PRESSURE INLET 

TEMP RAT IC TFMP 
OEGREES F EPR Of.CREES F 

-o.oo 2.0b -o.oo 
-o.oo 2.1 7 -o.oo 
-o.oo 2.4q -o.oo 

POWER EXHAUST EXHAUST ca ca THC NO NO NO ALDEHYDES SMOKE PARTICULATES 
PERCENT GAS GAS IWETI 2 IWETI IWFTI 2 l 

RATED TEMP PRESSURE PPMV I WET I PPMV PPMV IWETI IWFT I 
T .o. DEGREES F PSIA PERCENT v PPMV PPHV 

6'o 438.00 61.60 60.00 2.90 2.55 91 .oo -o.oo qb.00 -o.oo -o.oo -o.oo 
70 462.00 64. 80 60.00 2.43 2.10 62.00 -o.oo 69.00 -o.oo -o.oo -o.oo 
88 54 7. 00 H,50 10.00 2.35 2.25 57 .oo -o.oo 60.00 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS EMI MASS EMI MASS EMI ~ASS EMI MASS EHi MASS EMI MASS EHi HASS EMI MASS F•I ~Ass e•1 •A~S EHi 
PF.RC ENT co H~ N02 C02 NO NOX co HC NOZ co2 NO NOX 

RATEO LB/lK L 8/1 K L81 IK LB/IK L8/IK L8/IK LB/HR L8/"R LB/HR LR/HR L~IHR LB/t-R 
T.O. L8 FUEL LB FUEL LB FUEL LB FUEL L8 FUEL LB FUEL 

64 4.15 0.10 -o.oo 314q.10 10.H 10.90 35.04 0.85 -o.oo 2660q.97 tH.2~ Q2.0Q 
70 4. 95 0.10 -o.oo 3141.84 8.40 9.34 45.97 o.n -o.oo 29249. 77 78.02 86. 83 
88 5.96 0.11 -o.oo 3146.22 1. Gl8 8.'tO 12.00 1.34 -o.oo 38402.12 H.18 102.50 

POWER co co THC NO NO NO 
PERCENT 2 2 x 

RATED L8/ IKITH-HR L811KITH-HR l R/ l Kl Tt-t-HR L8/IK#TH-HR LB/IKITH-HR LB/ lKlllTH-HR 
r .o. 

64 3.228 2451.393 0.019 d .042 -o.ooo 8.4d3 
70 3.872 2463.761 0.018 6.572 -o.ooo 1.111 
88 4.874 2570. 808 o.oqo 6.51q -o.ooo b. 862 
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DATE• 1121111 

TEST DRGANIZU IONI UNITED/EPA 

ENGINE SUPPLIER• UNITED AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBERI 140 ENGINE TYPE AND HODEL: JT4A-9 SERIAL NUHBERI 610155 

MATEO THRUST: 16BOO. 

ENGINE TOTAL TIME: 16151. HRS 

TIME SINCE HOT SECTION OVERHAUL: 16151. HRS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: -o. HRS 
N2 COMPRESSOR OVERHAUL: -o. HRS 
COMBUSTDR CAN REPLACEMENT: -o. HRS 
FIRST STAGE NDZlLE GUIDE VANE OVERHAUL: -o. HRS 
NI TURBINE OVERHAUL: -o. HRS 
NZ TURBINE OVERHAUL: -o. HRS 

FUEL: JET - A FUEL H/C RATIO: 1.920 

OPERATIONAL DATA ******************************************************************************************************* 
INLET AIR TEMPERATURE, DEGREES fl START 57.ZO FINISH 55.40 

ATMOSPHERIC PRESSURE: START 29.91 FINISH 29.96 

INLET AIR HUMIDITY, LBS H2D/LB AIR: O.OOB3 

RELATIVE HUMIDITY: BO.DO PERCENT 

SOPLE LINE: TEMPERATURE, DEGREES C: 160.00, FLOW RATE, LITERS/HIN: 5.00 

SAMPLE LINE TRANSPORT TIME, SEC: 5.00 

NUMBER OF TESTS: 

COMMENTS: 

EXHAUST GAS TEMPERATURE IN DEGREES t 
EXHAUST GAS PRESSURE IN INCHES HG 
JT3C-1 PROBE USED 

CLOCK TEST POWER 
TIHE HOOE THRUST,LBS PERCENT 

DR RATED 
SHP T.o. 

1216.00 II 0 IOB42. 00 64 
1222.00 21 I llBB5.00 10 
122B.00 31 2 14757.00 Bl 

POWER EXHAUST EXHAUST co 
PERCENT GAS GAS .. IWETI 

RATED TfMP PRESSURE PPHY 
T .o. DEGREES F PSIA 

64 440.00 61.30 45.00 
10 463.00 64.10 55.00 
Bl 546.00 13.10 55.00 

ENGINE MEASURED 
SPEED FUEL 
RP~ FLOW 

NI N2 LB/HR 

5514.00 B30B.OO B617.00 
5728. 00 8421.00 9518.00 
6195.00 B763.00 12267.00 

co THC NO 
2 lllETI LllET I 

IWETI PPHV PPHV 
PERCENT V 

2.30 1.80 61.0D 
2.45 1.50 6B.OO 
2. 15 1.50 q't.ltO 

GAS GEN CALC 
A IR FLOW FIA 

LB/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NO NO 
2 x 

I WET I I llETI 
PPHY PPHV 

-o.oo 6•.00 
-o.oo 12.00 
-o.oo 102.00 

COMPRESSOR ENGINF TUHBINE 
DISCHARGE PRESSURE INLEI 

TEHP HATI 0 Tf.•P 
DEGREES F EPR DEGHE~S 

-a.oo 2.05 -o.oo 
-o.oo 2.16 -o.oo 
-o.oo 7.41 -o.oo 

ALOEHYOES SMOKE PART I CUL ATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER MASS EMI HASS EMI HASS EH I MASS EHi HASS EH I HASS EH I HASS EHi HASS EHi HASS EH I HASS EHi HASS EHi MASS E•I 
PERCENT co Ht N02 C02 NO NOX co HC N01 C02 NO NOX 

RA TEO LB/IK LB/IK LB/IK LB/IK LB/IK LB/ IK LO/HR LB/HR LB/HR L~/~R LB/HP LB/HR 
T .O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

64 3.92 0.09 -o.oo 3149.48 8. n 9.16 33.19 0.17 -o.oo 27119.09 15. 25 18. 95 
10 4.50 0.01 -o.oo 314B.63 9.14 9.67 42. 82 0.67 -o.oo 29968.63 86.95 92.0l 
81 4.01 0.06 -o.oo 3149.42 11.30 12.21 49.18 0.17 -o.oo 3B633.90 I 38. 64 149.80 

POWER co co THC NO NO NO 
PERCENT 2 2 ' RA TEO LB/IKITH-HR L8/ IKITH-HR LB/IKITl<-HR LB/IKllH-HM LB/ I KOTH-HR LB/IKHH-HR 

T .o. 

64 1.111 2503. IH 0.011 6.940 -o.ooo 1.n1 
10 3.603 2521.551 0.056 1. 316 -o.ooo 7 .1:.1 
81 3.332 2618.005 0.052 9.)95 -o.ooo 10. lSI 
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DATE: B/ 3/11 

TEST ORGANIZATION: U.S. BUREAU OF MINES 

ENGINE SUPPLIER• AMERICAN AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••***************************************** 
CAL ID NUMBER: 30 ENGINE TYPE ANO HODEL: JTB0-1 SERIAL NUMBER: 651435 

RAT ED THRUST: 14000. 

ENGINE TOTAL TIME: 11614. HRS 

TI ME SINCE HOT SECT ION OVERHAUL: 7277. HRS 

TIME SINCEI 

NI COMPRESSOR OVERHAUL• 11614. HRS 
N2 COMPRESSOR OVERHAUL• 11614. HRS 
COHBUSTOR CAN REPLACEMENT: 7277. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 276B. HRS 
NI TURBINE OVERHAUL: 276B. HRS 
N2 TURBINE OVERHAUL• 11614. HRS 

FUEL: JET - A FUEL H/C RAT IO: l.920 

OPERATIONAL DATA ******************************************************************************************************* 

INLET AIR TEMPERATURE, DEGREES F: START 75.00 FINISH 76.00 

ATMOSPHERIC PRESSURE: START FIN IS~ 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0140 

RElATI YE HUMIOITV: 76.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES c: 1n.oo, FLOW RATE. LITERS/HIN• 16.00 

SAMPLE LINE TRANSPORT TIME, SEC: o.qq 

NUMBER OF TES TS: 4 

COMMF.NTS: 

H/C CAL ESTIMATED 
SAMPLE LINE TEMP. AVERAGED 

WITHOUT RETROFIT 

CLOCK TEST POWER 
Tl ME HOOE THRUST ,LBS 

OR 
SHP 

1010.00 21 0 Q550.00 
1035.00 l / 2 q50.oo 
1045.00 5/ l 12700.00 
1055.00 II 5 Ql0.00 

POWER EXHAUST EXHAUST 
PERCENT GAS GAS 

RATED TEMP PRESSURE 
T .n. DEGREES F PS IA 

68 870.00 23. IQ 
6 6Q5.00 15.Q5 

QO 1000.00 27. 28 
6 6Q5.00 15.Q5 

ENGINE MEASURED 
PERCENT SPEED FUEL 

RATED RPM FLOW 
T.O, NI N2 LB/Hk 

68 noo.oo 11030.00 5630.00 
6 2qoo.oo 7180.00 1010.00 

qo 8060.00 11530.00 7810.00 
6 2850. 00 101.00 1060.00 

co co THC NO 
IWET I 2 IWETI IWETI 

PPMV I WET I PPMV PPMV 
PERCENT v 

34.20 I.RO 2.60 30.00 
105.00 0.46 36.70 2.10 
n.on 2 .37 2.ao 61.20 
13.00 0.34 45.QO 1.60 

GAS GEN CALC 
AIR FLOW F/A 

LB/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NO NO 
2 x 

IWFJI IWFT I 
PPMV PPMV 

4Q.OO JQ.00 
5.00 1.10 

68, 00 12Q,20 
6.00 7.60 

COMPRESSOR ENGINE TURBINE 
DISCHARGE PRESSURE INLET 

TEMP RATIO TEMP 
DEGREES F EPR DEGREES 

-o.oo 1.63 -o.oo 
-o.oo l.ll -o.oo 
-o.oo l .Ql -o.oo 
-o.oo 1.11 -o.oc 

ALOEHVOES SMOKE PART ICULAIES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER MASS EMI MASS EHi MASS EHi MASS FMI MASS EM I HASS F•I MASS EHi MASS EHi MASS EHi MASS E~I MASS EHi •ASS EHi 
PERCENT co Ht N02 C02 NO NOX co HC N02 cnz NO NOX 

RATED LB/IK L B/IK LB/ IK LB/IK LB/IK L6/IK L 8/HR LB/HR L8/HR LB/H~ LP./HR LB/"R 
T .o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

68 3.81 0.11 8.Q6 lUQ.45 5.4Q 14.45 21. 44 o,q] 50.46 17711. '•0 30.SQ 81. 35 
b 4(t.itt8 8.QO l. o\8 3061.58 1.46 4,q4 45. 81 Q. l 7 3. 58 )15),42 1.50 5.09 

QO z.1q 0.14 Q,45 3151.!3 B. 51 17.% 21.BI I.Ob n.a2 24610. ll bb. "" 140.25 
6 41.67 15.00 5.63 304Q.26 1. 50 7.1 3 44 .11 15.QI 5.% 32)2.ll I. 5q 7.5~ 

POWER co co THC Nll NO NO 
PERCENT 2 2 • 

RATED LB/ !KITH-HR L8/IKUH-HR LB/I KITH-HR LB/lKITH-HR L8/ 1KITH-HR LB/ I KITH-HR 
T. O. 

68 2.245 1856.6Ql 0.098 1.235 5.284 B .51-1 
b 48.223 lllQ. 3q4 Q,653 1. 584 ) • 112 5.J5b 

QO 1. 717 IQH,820 0.083 5.231 5.812 11.044 
to 48. 536 3551.878 11.418 1. 741 6.553 a.100 
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DATEI 11 1171 

TEST DRGINIUT ION• UNI TEO/EPA 

ENGINE SUPPLIER• UNITED AIRLINES 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Cll 10 NUMBER: IZ6 ENGINE TYPE ANO MODEL: JTBl>-1 

RITED THRUST: 

ENGINE TDTIL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
CDMBUSTDR CAN REPLACEMENT: 
FIRST STIGE NDULE GUICE VANE OVERHAUL: 
NI TURBINE OVERHAUL• 
NZ TURBINE OVERHAUL: 

FUELi JET - FUEL Hit RATIO: 

HOOO. 

9392. 

2816. 

1351. 
HD4. 
Z412. 

o. 
1211. 

o. 

l.9ZO 

SERIAL NUMBER: 654601 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL OATA ***********************************************************'***************************************'*** 
INLET AIR TEMPERATURE, DEGREES F: START 56.B4 FINISH 56.30 

ATMOSPHERIC PRESSURE: START FINISH Z9.90 

INLET AIR HUMIDITY, LBS H20/LB AIR: D,0069 

RELATIVE HUMIDITY! 69.00 PERCENT 

SIMPLE LINEI TEMPERATURE, DEGREES t: 160.QO, FLOW RATE, LITERS/MIN: 1.50 

SAMPLE LINE TRANSPOAT TIME, sec: 5.oo 

NUMBER OF TESTSI 

COMMENTS: 

EXHAUST GAS PRESSURE IN INCHES HG. 

Clot~ TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR fNGINE TURBINE 
TIME MOOE THRUST, LBS PERCENT SPEED FUEL A IR FLOW FIA OI SC HAR CE PRESSURE I NL ET 

DA RATED RPM FLOW LB/SEC TEMP MAJID TEMP 
SHP T.O. NI NZ LB/HR DEGREES F EPA OEGRHS F 

2031.00 I/ 0 1017'.00 16 1421.00 llOZ5.00 6246.00 -o.oo -0.000000 -o.oo 1.12 -o.oo 
zon.oo 21 I 12222.00 81 1191.00 11265.00 1115. 00 -o.oo -0.000000 -o.oo 1.84 -o.oo 
2041.00 31 2 13521.00 96 8139.00 11502.00 8140.00 -o.oo -0.000000 -o.oo 1.96 -o. 00 

POW FR EXHAUST EXHAUST co co THC NO NO NO Al DEHYOES SMOKE PARTICULATES 
PERCENT GAS GAS I WETI 2 IWETI I WET I 2 x 

RATED TEMP PRESSURE PPHV 1 we Tl PPHV PPMV I WETI IWFTl 
T.a. DEGREES F PSIA PERCENT PPHV PPHV 

76 867. zo 51.60 35.00 2.28 I.BO 86.00 -o.oo 88.00 -o.oo -o.oo -o.oo 
81 91Z.20 55.10 zo.oo 2.48 I .BO 111.00 -o.oo 113.00 -o.oo -o.oo -o. 00 
96 962.60 58.60 20.00 2.62 1.eo IH.00 -o.oo 137.00 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS EHi HASS E~I HASS EMI MASS EMI HASS EM I HASS EMI HASS f~I HASS EMI MASS EHi HASS EMI •~ss E•I 
PERCENT CD Ht N02 C02 Nil NOX co HC ND2 CD2 NO NOX 

RATED L8/IK LB/IK LR/ IK LB/ IK LR/ IK LB/ IK LB/HR l8/HR LB/HR LB/HR Let HR LB/HR 
T .o. LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

16 3.08 o.oq -o.oo 3150.BO 12.42 12.11 I Q.23 o. 57 -o.oo IQ67q,92 11. bO 19.41 
81 1.62 o.oe -o.oo 3153.12 14.15 15.02 11.61 0.60 -o.oo 22623.63 I 05. 86 107. lb 
CJ6 1. 53 o.oa -o.oo 3153.21 16.86 11.24 12.41 0.64 -o.oo 25661.51 137.24 l•0. 31 

POWER co co THC NO NO NO 
PERCENT 2 2 x 

RATED LBl IKITH-HR LB/IKITH-HR LB/IK#TH-HR LB/ IKITH-HR LB/ IKITH-HR LB/ IKITH-HR 
T .a. 

76 1. 785 1826.612 0.053 1.201 -o.ooo 1.110 
81 0.950 1851.058 o. 049 8.661 -o.ooo 8 .811 
96 0.92Z 189B.H9 0.048 10.150 -o.ooo 10.311 
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DATE• 11 8111 

TEST ORGANIUTIDlll UNITED/EPA 

ENGINE SUPPllER1 UNITED AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 131 ENGINE TYPE AND HODEL: JTBD-1 

RATED THRUST: 

ENGINE TOTAL TINE• 

TIME SINtE HOT SECTION. OVERHAUL• 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COHBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZlLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL• 
NZ TURBINE OVERHAUL• 

FUEL• JET - A FUEL H/C RATIO: 

1~000. 

~929. 

o. 

9008. 
HO~. 

o. 
o. 
o. 
o. 

1.920 

SERIAL NUMBER: 655821 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET A IR TEMPERATURE, DEGREES F: START FINISH 

ATMOSPHERIC PRESSURE• START 10.01 FINISH 

INLET AIR HUlllOITY, LBS H2D/L8 AIR: -0.0000 

RELATIVE HUMIDITY• -0.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGRE ES C: -0.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

EXHAUST GAS PRESSURE IS IN INCHES HG. 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME HOOE THRUST,L8S PERCENT SPEED FUEL A IR FLOW F/A DISCHARGE PRESSWE INLET 

OR RATED RPM FLOW LB/SEC TEMP RAT ID TEMP 
SHP T .D. NI N2 LB/HM DEGMEES F EP• DEGREES F 

608.00 II 0 10811.00 11 1166.00 1105).00 6251.00 -o.oo -0.000000 -o.oo 1. n -o.oo 
61).00 2/ I 12112.00 86 16bl.OO 11288.00 1111.00 -o.oo -0.000000 -o.oo I. 84 -o.oo 
616.00 JI 2 1)5)9. 00 96 1981.00 11520.00 80H.OO -o.oo -n.000000 -o.oo l.9t -o.oo 

POWER EJHAUST EXHAUST CD co THC ND ND NO ALDEHYDES SMOKE PAR! ICULATES 
PERCENT GAS GAS I WET I 2 IWETI I WE 11 2 x 

RATED TEMP PRESSURE PPHV IWETI PPHV PPHV I WETI IWETI 
T .D. DEGREES F PSIA PERCENT PPMV PPHV 

11 860. 00 51.90 10.00 1.91 1.95 Bl .oo -o. 00 86.00 -o.oo -o.oo -o.oo 
86 905.00 55.20 IO. 00 2.22 2.10 104.00 -o.oo 109.00 -o.oo -o.oo -o.oo 
46 951.20 58.10 10.00 2.H 2.10 129.00 -o.oo 134.00 -o.oo -o.oo -o.oo 

POWER HASS EHi HASS EHi HASS fMI MASS EHi HASS EH I HASS EH I HASS EHi HASS EHi MASS FHI HASS E~ I HASS EHi HASS E>ll 
PERCENT co HC N02 C02 NO NOX co HC N02 cn2 NO NOX 

RATED LB/IK LB/IK LB/ IK LB/IK LB/IK LB/ IK LB/HR LB/HR LB/HR LB/HR l B/M~ LH/HR 
T .O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

11 1.02 0.11 -o.oo 1153.98 1).56 14.H 6.)7 0.11 -o.oo 19115.51 84.74 89,QS 
B6 0.90 0.11 -o.oo 3154.17 15.45 16.19 6. 4) 0.11 -o.oo 2242Q.)0 109.84 115. I l 
96 o. 83 0.10 -o.oo 3154. 12 11. 51 IB.IB 6.65 0.80 -o.oo 25404.81 140. 99 146.'5 

POWfR co co THC NO NO NO 
PERCENT 2 2 x 

RAIED LB/ !KITH-HR LB/ IKI lt+-HR LB/lKlllTH-HA LR/ I KUH-HR LD/IK #TH-HR LR/IK#fH-H~ 

T .O. 

11 0.589 1822.641 0.066 7 .834 -o.ooo e. 318 
86 o.528 1842.691 0.064 9.0Z4 -o.ooo Q.458 
4b 0.491 1816.421 0.059 10.413 -0.-000 IO.Bl7 
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DATE• 7/Zl/71 

TEST ORGANIZATION• UNITED/EPA 

ENGINE SUPPLIER• UNITED AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 406 ENGINE TYPE AND MODEL: JTSl>-7 SERIAL NUMBER: 655998 

RATED THRUST: 14000. 

ENGINE TOTll TlllEI 4005. HRS 

TIME SINCE HOT SECTION OVERHAUL: 4005. HRS 

TIME SINCEI 

NI COMPRESSOR OVERHAUL: 10914. HRS 
NZ COMPRESSOR OVERHAUL: 15004. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
NZ TURBINE OVERHAUL: o. HRS 

FUEL• JET - A FUEL Hit RATIO• 1.920 

OPERATIONAL DATA •••••••••••••••••••••••ttttttttttttttttttttttttttttttttttttttttttttttttttt•••••***********************' 

INLET AIR TEMPERATURE, DEGREES F: START 68.00 FINISH 68.00 

ATMOSPHERIC PRESSURE: START 29.88 FINISH 29.96 

INLET Al R HUN I DITY, LBS H20/l8 A IR: 0.0100 

RELATIVE HUMIDITY: 63.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES t: 160.00, FLOW RATE, LITERS/HIN: 5.oo 

SAMPLE LINE TRANSPORT TIME, sec: 5.00 

NUMBER OF TESTS• 

COMMENTS: 

EXHAUST GAS PRESSURE IN INCHES HG. 
ENGINE HAO Oil LEAD INTO CELL 

CLOCK TEST POWER 
TIME MOOE THRUST ol8S PERCENT 

OR RATED 
SHP T.D. 

1500.00 II 0 llOZ3.00 18 

ENGINE 
SPEED 

RPM 
NI N2 

7493.00 11088.00 

MEASUUO GAS GEN CALC 
FUEL A IR FLOW F/A 
FLOW LA/SEC 
LB/HR 

6431.00 -o.oo -0.000000 

COMPRESSOR ENGIN~ 
DISCHARGE PRESSURE 

TEMP RATIO 
OFGREES F EPR 

-o.oo 1.15 

TURBINE 
INLFT 

TE•P 
Of.GREF.S F 

-o.oo 

POWER EXHAUST EXHAUST co ca THC NO NO NO ALOEHYOES SHOKF. PARTICULATES 
PERCENT GAS GAS IWETI l IWETI I ~Er I 2 • 

RATED TEMP PRESSURE PPHV IWETI PPHV PPl'tV IWETl I Wf TI 
T .o. OEGRF.ES F PSIA PERCENT V PPHV PPHV 

18 911.!>0 52. 20 40.00 2.15 1.50 90.00 -o. 00 98.00 -o.oo -o.oo -o.oo 

POWER HASS EMI MASS EMI MASS EMI MASS EHi HASS EMI HASS E~I MASS EMI HASS EMI HASS EH I MASS F.HI HASS EHi HASS [HI 
PERCE NI ca HC N02 CD2 NO NOX co HC N02 CU2 NO NOX 

RATED LB/IK LS/I K LB/ IK LB/ IK LB/IK LB/ IK LB/HR LB/HR LB/HR LB/ .. R. LA/HR lH/t-tR 
r .o. LB FUEL LB FUEL LB FUEL LB FUEL LS FUEL LB FUEL 

18 3.13 o.oa -o.oo 3149.81 13. 78 15.0I 23.99 o. 52 -o.oo 20251>.4Z ea. 6"' 90.52 

POWER co co THC NO NO NO 
PERCENT z 2 • 

RA1EO l8/ IKITH-+IR L 9/ I KOTH-HR l B/ lKITH-HR LB/ I KUH-HR LB/ lKf!TH-HA. LB/lKITH-HA 
T .O. 

18 z.111> 18J1.650 0.047 A. 042 -o.ooo B.151 
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DATE: 1116111 

TEST ORGANIZATION• U.S. BUREAU OF HINES 

ENGINE SUPPllERI AMERICAN AIRllNES 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••********************************************************************** 
CAl ID NUMBER• 'II ENGINE TYPE AND llODEll JTBD-1 

RATED !~RUST: 

ENGINE TOTAL flllE: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCEI 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL; 
NZ TURBINE OVERHAUL• 

FUEL: JET - A FUEL HIC RATIO: 

14000. 

2160. 

o. 

o. 
o. 
o. 
o. 
o. 
o. 

I .'120 

SER I Al NUMBER: 64'1416 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL DATA ******************************************************************************************************* 
INLET AIR TEMPERATURE, DEGREES F: START 1'1.00 FINISH 78.00 

ATMOSPHERIC PRESSURE• START 14.35 FINISH 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0105 

RELATIVE HUMIDITY: 65.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES c: 135.oo. FLOW RATE, L ITERSIMIN: 16.00 

SUPLE LINE TRANSPORT TIME, SEC: 

NUMBER DF TESTS; 4 

COMMENTS: 

HIC IS CAL-ESTIMATED 
NEW PROBE CONF IG. USED 
SAMPLE LINE TEMP. AVERAGED 

-o.oo 

NEW PROBE CONFIGURATION USED FOR !HIS RUN 
WITH RETROFIT 

CLOCK TEST POWER ENGINE MEASURED 
T lllE ~ODE IHRUST,LBS PERCENT SPEED FUEL 

DR RATED RPM FLOW 
SHP T ,Q, NI NZ LB/HR 

1255.00 51 0 '1400.00 67 1215.00 10'180,00 5540.00 
100.00 II 5 '1'10.00 7 2'110.00 1200.00 1063.00 
120.00 II I '110 .oo 6 Z8Bo.oo 7130.00 1088.00 
125.00 41 I 10900.00 11 7510.00 11200.00 6450.00 

POWER EXHAUST EXHAUST co co THC Nll 
PERCENT GAS GAS I WEI I 2 IWETI IWETI 

RATED TEMP PRESSURE PPHV I WETI PPH\I PPHV 
T .o. DEGREES F PSIA Pf RC ENT v 

67 900.00 32.10 1'1.50 z. 21 1.90 6'1.BO 
1 715.00 14. 75 16'1,00 1.11 64.BO 5.50 
6 115. 00 14. 75 162,00 1.15 62.60 4.10 

11 945.00 24.65 19.50 2.41 1.00 43.70 

GAS GEN CALC 
AIR FLOW FIA 

LB/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -o. 000000 

NC NO 
2 x 

I WE Tl IWETI 
PPl'l.V PPHV 

9.00 78.BO 
1.00 12.50 
6.00 10.10 
~.so 52.20 

COMPRESSOR ENGINE IUWBINE 
0 I SCHARGE PRESSURE INLET 

TEMP RArlO 1 EflilP 
DEGAEFS F EPA OF.CREES F 

-o.oo 1.63 14.15 
-o.oo I.OJ 14.11 
-o.oo 1.01 1 • .)] 
-o.oo 1.74 14 .1 s 

AL OEHYDES S•OKE PART ltULATFS 

0.)6 -o.oo -r.oo 
6.16 -o.oo -o.oo 

-o.oo -o.oo -c.oo 
0.29 -o.oo -o. 00 

POWER MASS EHi MASS EMI MASS EHi MASS EM I MASS EMI MASS [MI MASS EMI ~ASS EMI MASS FM I MASS ~Ml MASS E•I MASS E•I 
PERCENT to HC NOZ CD2 Nn NOX to Ht N01 CD2 ~D NOX 

RATED LB/IK LB/IK lSllK LBllK LSllK Let IK LP./kA LR/HR LB/HR lB/kR LO/HM LB/HO 
T .o. LS FUEL LB FUEL lB FUEL L 8 FUEL LR FUEL LB FUEL 

67 1. 75 0.10 1.n 1152.Bo 10.12 II .b5 9.12 0,54 1. Jr l1'b1>.a1 57.15 64.~2 

7 2B.H 6.25 1.94 1094.07 1. 52 ),46 30.24 6.6 .. 2.06 32B8.99 1.62 3.61 
6 27. 75 6.14 1.69 3095 ... 1.1~ 2 ,B4 10.19 6.68 1.8' 1l67.d) 1. 26 3.09 

11 1.62 0.14 1.16 3152.95 5.98 1."' I 0.41 0.92 1. 50 20)16. 50 18. 55 46.0~ 

POWER to co !Ht NU NO NO 
PERCENT 2 2 • 

RATED LB/ IKITH-HR LSllKllH-HR LBllKUH-HR LB/ IKHH-HN LB/ IKITH-HR LB/ IKllH-HA 
T .a. 

67 1.01~ 1858.117 0.058 6.080 0.784 6.864 
1 30,5H 1322.215 6.101 1.6]] z.01B 1.111 
6 31.128 3471.994 6. 8B9 1.294 l,Bq• ) .188 

11 0.910 18BJ,OIO 0.085 ),569 0,694 4.2'4 
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DATE• 6125171 

TEST ORGANIZATION• U.S. BUREAU OF NINES 

ENGINE SUPPLIER! ANEAICAN AIRLINES 

ENGINE DATA ••• ... ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

tAL ID NUMBER• 88 ENGINE TYPE AND MODEL: JT-80-9 

RATED THRUST: 

ENGi NE TOT Al TINE I 

TINE SINtE HOT SEtTION OVERHAUL: 

TlllE SINtEt 

NI tONPRESSDR OVERHAUL: 
NZ tONPAE SSDA OVERHAUL: 
tDNBUSTDR tAN REPLAtENENTI 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
NZ TURBINE OVEAHAULI 

FUEL: JET - A FUEL Hit RATIO: 

14500. 

6589. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HAS 
o. HRS 

1.920 

SERIAL NUMBER I 665281 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••teettttttttttttt••••••••••••••••••••••••••••••••••••••• 
INLET AIR TEMPERATURE, DEGREES F: START 90.00 FINISH 91.00 

ATllOSPHEAlt PRESSURE• START 14. 35 FINISH 14.35 

INLET AIR K.INIDITY, LBS HZOILB AIRI 0.0130 

RELATIVE HUMIDITY: 42.0o PERCENT 

SAMPLE LINEt TEMPERATURE, CEGREES t: 109.00, FLOW RATE, LITERS/NIN: 16.00 

NUMBER OF TESTS: 

tONMENTS: 

H/C IS CAL-ESTIMATED 
TEMPERATURE DF SAMPLE LINE AVERAGED 
WITH RETROFIT 

C:LotK HST POWER 
Tl ~F NOOE THRUST oLBS PERCENT 

OR RATED 
SHP T.O. 

1130.00 II 0 920.00 6 
1135.00 ll I 13360.00 92 
1140.00 3/ 2 11640.00 BO 
1145 .oo 41 3 10600.00 13 
1150.00 

" 4 
10010.00 6'> 

POWER EXHAUST EXHAUST to 
PERCENT GAS GlS IWHI 

RATED TEMP PRESSURE PPllV 
T .O, DECREES F PSI& 

6 -o.oo 1s.20 66.00 
92 I 040.00 28.10 20.00 
80 915.00 26.10 H.00 
n 935.00 Z5.90 Zl.OO 
6Q 925.00 21.JO 2e.oo 

ENGINE MEASURED GAS GEN CALC 
SPEED FUEL A IR FLOW f /A 

RPM FLOW LR/SEC 
NI NZ LB/HR 

28'10.00 1210.00 1110.00 -o.oo -0.000000 
8120.00 11590.00 8300.00 -o.oo -0.000000 
HZ3.00 11384.00 7040.00 -o.oo -0.000000 
7487.00 11211. 00 6340.00 -o.oo -o. 000000 
nn.oo 11131.00 5<><>o.oo -o.oo -0.000000 

to THC ND NO NO 
2 IWETI IHETI 2 x 

IWETI PPMV PPMV I wETI IWETI 
PERCENT v PPMV PPMV 

0.56 -o.oo 5.50 1. 50 1.00 
3.07 -o.oo 161.00 1. 50 174.50 
2. 82 -o.oo 138.00 8.50 146.50 
2.48 -o.oo 118.00 9. 00 121.00 
2.45 -o.oo 112 .oo Q.OO 121.00 

COMPRESSOR [NGINE TURBINE 
OIStHARGE PRESSURE INLET 

TEMP MATIO 1 flflilP 
DEGREES F EPA DEGREES F 

-o.oo 1.os 14.)8 
-o.oo 1.9R 14.20 
-o.oo l .. Btt 14.20 
-o.oo 1.ao 1~.20 
-o.oo 1.63 14'.20 

ALOEHYOES S~OKE PART ICULAHS 

1. 16 -o.oo -o.oo 
o.qo -o.oo -o.oo 
1.22 -o.oo -o.oo 
1.~q -o.oo -o.oo 
o.Bl -o.oo -o. 00 

POWER MASS EMI MASS ENI MASS EMI NASS EMI MASS EMI MASS EMI HASS EHi HASS EM I HASS EM I HASS E~ I MASS EHi ~ASS E•I 
PERCENT ta HC NOZ C02 ND NDX co HC N02 cnz NO NOX 

RATED LBllK LB/IK LB/IK LB/IK LB/ IK LB/IK LB/HR LB/HR LB/HR LB/HR Le/~A LS/HR 
T.D. LB FUEL LB FUEL LA FUEL LB FUEL LB FUEL LB FUEL 

6 23.40 -o.oo 0.61 3119.(3 3.20 4.08 2 5. ~1 -o.oo o. <>1 3461.2 .I 3.55 4.52 
92 1. JI -o.oo 0.81 3153. 83 11.93 18.14 IO.B5 -o.oo 6.6Q 26116.82 14H.86 I 55. 54 
80 1.11 -o.oo 0.9Q 3151. 20 16.13 11.iz I 2. 02 -o.oo 6.9 .. 221QA.56 113. Sb 120.56 
11 2.18 -o.oo 1.20 3152.46 15.68 16. 88 13.85 -o.oo 1. 58 19q86.57 '>0.41 101.00 
69 2.29 -o.oo 1.z1 3152.29 15.06 16.28 I J.13 -o.oo 1. 25 19882.19 Q0.24 91. 4'> 

PD~EA CD co THC Nil ND NO 
PERCENT 2 1 x 

RATED LB/ IUTH-HA LB/IUTH-HA LB/IKITH-HR lft/lKllTH-HR LIH lK.ITH-MR. L81 llC.tfH-HR. 
T.O. 

6 28.228 3163.293 -o.ooo 3.864 1.054 4.0IS 
"2 0.812 1'>5'>.343 -o.ooo 11.142 o.500 ll.64) 
BO 1.on 1907.0<>3 -o.ooo ... 756 0.601 10.357 
13 1. 306 1885. 526 -o.ooo 9.)19 0.115 10.oq• 
69 1.364 1815.0'>4 -o.ooo 8,961 0.120 9.6HI 
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DATE• 8119171 

ENGINE SUPPl I ERi PRATT AND WHITNEY 

ENGINE DATA ••• .. •••••••••••••••••••••••••••••••••••••••••••••••******************************************'************* 
tAl ID NUMBER• )54 ENGINE TYPE AND MODEL! JT-80-9 

RATED THRUST: 

ENGINE TOTAL TINE: 

TINE SINtE HOT SECTION OVERHAUL• 

TINE SINtEr 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
tOM8USTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-4 FUEL Hit RATIO: 

IHDD. 

-D. HRS 

-D. HRS 

-D. HRS 
-D. HRS 
-D. HRS 
-D. HRS 
-D. HRS 
-D. HRS 

2.DDD 

SERIAL NUMRER: P-bbb9B1 

OPERATIONAL DATA ******************************************************************************************************* 

INLET AIR TEMPERATURE, DEGREES F: START B4.00 FINISH BD.DD 

ATMOSPHERIC PRESSURE• START FINIS~ 

INLET AIR HUMIDITY, LBS HZOILB AIR• -0.0000 

RELATIVE HUMIDITY• -D.DO PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES t: 150.0D, FLOW RATE, LIHRSIMIN: Z.00 

SAMPLE LINE TRANSPORT TIME, set: 1.00 

NUMBER OF TESTS• b 

COMMENTS: 

EXHAUST GAS PRESSURE IN INCHES HG 

tLotK TEST POWER ENGINE MEASURED GAS GEN tALt tCMPRESSOR ENGINE TURBINE 
TIME MODE THRUST,LBS PERCENT SPEED FUEL AIR FLOW F/A DISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEt TEMP RATIO TEMP 
SHP T.O. NI NZ LB/HR Of.CREES F F.PR OFGREfS 

1113. 00 " D 504D.DD H 575D.OD 9BBO.DD 2929.0D A4.BD D. OD959D -D.DD I. lD -0.DD 
IDOi .00 ZI I 9520. DD b5 1lb0. DO ID910.00 BH.DO IZI .00 0.012HO -0.0D I. bl -o.oo 
IBll.00 l/ 2 10850.DD 14 74bD.OD lllH.DO bl90.00 129.0D 0.013330 -0.0D 1.75 -o.oo 
1822.00 H 1 1195D.DO 82 1110.00 lll94.00 bBb0.00 IJb.bO D.013950 -0.0D •• 85 -o.oo 
lDl0.00 51 4 13750. 00 94 8175.00 11590.00 8195.00 150. 80 0.015090 -a.on 2.02 -o.oo 
1845.00 bl 5 840.00 5 2590.00 840.00 911. 00 29.90 0.0084b0 -o.oo 1.04 -o.oo 

POWER EXHAUST EXHAUST to to !Ht NO NO NO ALDEHYDES SMOKE PARTICULATES 
PERCENT GAS GAS I WET I 2 I WET I I WET I 2 x 

RA TEO TEMP PRESSURE PPMV I WEii PPMV PPMV 1 WETI I WEii 
T.D. DEGREES F PSIA PHtENT V PPMV PPMV 

14 HO.DO 38.b l 49.30 I .b8 5.90 o.o b.50 o.5o -O.DO -o.oo -n.oo 
b5 B75. 00 48.2b 1B.50 2. lB l.30 85.90 9.10 95.00 -o.oo -o.oo -o.oo 
14 915. DO 51.bl 15.0D 2.5B 1.20 ID5.2D 9.lD 1143.00 -D.OD -D.00 -o.oo 
82 95D.DD 54. 32 11.20 2.b9 J.5D 124.10 9.10 133.20 -o.oo -0.DO -D.DD 
94 1010. OD 59.29 l D. 7D 2.95 4.50 loo.Do 9.4D l 75. 4D -o.oo -o.oo -0.0D 

5 bBS.DO 31.05 l95.2D o. 92 ll. l D o.8D 2.10 9.10 -D.DO -o.oo -c.oo 

POWER MASS EMI MASS EM I MASS EMI MASS EMI MASS EMI MASS EM I MASS EMI MASS EM I MASS EMl MASS F•I HASS EHi .•ASS EMI 
PERCENT to Ht N02 t02 NO NOX co HC N02 C02 NO NOX 

RATED l8/IK L8/IK LB/ I• LB/ IK LR/ I< L8/ lK LB/HR LS/HR LB/HR L8/HR L8/HR LA/HR 
T .O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

34 5. B4 D.4D l.26 3127.41 o.o l.2b 11. u 1.11 3. 71 916D.lo o. 0 1.11 
65 l .55 D. lb 1.25 llH.81 11.B1 13.08 B. 34 D.B5 •• 74 loB49.q4 bl.58 10 .11 
14 I.lb 0.14 I. lb 3135.53 13.37 145.n 7.18 o.88 1. lb l 94DB. 95 B2.13 sq8.90 
82 D.9B 0.15 1.11 3135.80 15.12 lb.23 b .12 1.02 7 .61 21511.~b I 03. 15 11 l. 35 
94 0.12 D. l 7 l .04 llJo.lJ 18.45 19.40 5. 93 1.43 8.56 251D0.5B lSl.19 159. 75 

5 41. 35 J.11 o.Bo lObZ.41 z. H 3.17 31.bl ] .. 'tit 0.13 218•. 8b 2.lb 2.B8 

POWER to co THC NO •a NO 
PERCENT 2 2 x 

RATED LB/ IKtTH-HA LBllKITH-HR LB/lK#TH·HR L8/ IK#IH-H~ L9/lKlllTH-HM LA/ lK¥fH-HR 
T.D. 

]4 1.3q5 !Bl 7.532 O. Zll o.o 0.135 o.ns 
65 D.B76 I 7b9.•52 o. D89 "". 678 D .101 7.B6 
14 0.6bZ I 78B.844 o.0B1 1. b25 0.6b0 A2. 84 H 
82 D. 562 18DO.lJl D.oB5 B.682 0.631 0. 318 
9• 0.431 lB69. l ll o. ID4 I 0.995 D.623 11.b 18 

5 ••.B49 3321.261 4.DQZ 2.56b o. BbB l.434 
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Bl 6171 

TEST ORGANllATIONI U.S. BUREAU OF MINES 

ENGINE SUPPLIER• AMERICAN AIRLINES 

ENGINE OAT A •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBERI lll ENGINE TYPE AND MODEL: SPEY 511-14 

RA TED THRUST: 

ENGINE TOTAL TIME• 

TlllE SINCE HOT SECTION OVERHAUL: 

TIME SINCEI 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVER HAU LI 
CONBUSTOR CAN REPLACENENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAULI 
NI TURBINE OVERHAUL• 
N2 TURBINE OVERHAUL• 

FUELi JET - FUEL HIC RATIO• 

11'00. 

7B61. HRS 

65B. HRS 

65B. HRS 
65B. HRS 
65B. HRS 
65B. HRS 
65B. HRS 
658. HRS 

1.920 

SER UL NUMBER: 7065 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 12.00 Fll'llSK 12.00 

ATMDSPHERIC PRESSURE• START FINISH 

INLET AIR HUlllDITY, LBS H20/LB AIRI 0.0150 

RELATIVE HUlllDITY: 

SAMPLE LINEI TENPERATURE, DEGREES C: 1'7.00, FLOW RATE, LITERS/MIN: 16.00 

SAMPLE LINE TRANSPORT TIME, SEC• 0.99 

NUMBER OF TESTSI 

COllMENTSI 

HIC. CAL ESTIMlTED 
SAMPLE LINE TENP. AVERAGED 
ENGINE RUN l80J71,RETURNED TO SHOP FOR REPAIRS 
THEN TO TEST SECOND TlllE 
PROBE SAME AS USED 08-02-71 
.FT. OF SAMPLE LINE NOT HEATED 

CLDCK TEST POWER ENGINE 
TIME MODE THAUST,LBS PERCENT SPEED 

OR RATED RPN 
SHP T .o. NI N2 

920.00 II 0 630.00 5 2690.00 7560.0D 
'125.DO 21 I 11HD.OO qq 8500.00 1241.0.DO 
910.00 ]/ z 10900.00 95 BlB0.00 12320.00 
915.00 " ] 10300.00 90 8190.00 12150.00 
940.00 5/ 4 9800.00 85 B050.00 12000.00 
945.00 6/ 5 7500.0D 65 1375.00 11550.00 
950.00 I/ 6 650.00 5 2100.00 7620.00 

MEASURED GAS GEN CALC 
FUEL A IA FLOW f/A 
FLOW LB/SEC 
LB/HA 

960.00 -o.oo -0.000000 
74BD.OO -o.oo -0.000000 
7150.00 -o.oo -0.000000 
6670.00 -o.oo -0.000000 
62'10.00 -o.oo -0.000000 
4690.00 -o.oo -0.000000 

93.00 -o.oo -0.000000 

COMPRESSOR ENGINE TUABINF. 
DISCHARGE PRESSURE INLET 

TEMP RATIO TEMP 
DEGREES F EPA DEGREES 

-o.oo 1.06 -o.oo 
-o.oo 2.5• -o.oo 
-o,,oo Z.48 -o.oo 
-o.oo 2.40 -o.oo 
-o.oo 2.12 -o.oo 
-o.oo 1.98 -o.oo 
-o.oo 1. 06 -o.oo 

POWER EIHAUST EXHAUST co co THC NO NO NU ALOF.HYDES SMUK~ PARTICULATES 
PERCENT GAS GAS I WETI 2 IWETI IWETI 2 x 

RATED TEMP PRESSURE PPMV CWETI PPMV PPMV I WET I IWETI 
T .O. DEGREES F PSIA PERCENT PPMV PPHV 

5 810.00 15.JO -o.oo -0.0D 1050.00 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
99 1155. 00 '5.98 41.00 ].08 s.oo -o.oo 18.00 18.00 1.25 -o.oo -o.oo 
95 112,.00 35.25 o.oo 3.00 5.00 -o.oo 22.DO 22.00 0.66 -o.oo -c.oo 
90 1100.00 34.03 44.00 z.82 4.00 -o.oo 29.00 29.DD o.•6 -o.oo -o.oo 
95 1075.00 32.90 46.0D 2.78 4.00 -o.oo 36.00 36.00 0.48 -o.oo -o.oo 
65 955.00 28.24 56.00 2. 32 1.00 -o.oo H.oo n.oo 0.44 -o.oo -o.oo 

5 Bzo. oo 15.]0 no.oo 1.22 620.00 -o.oo ~. 00 6.00 76.10 -o.oo -n.oo 

POWER NASS ENI MASS ENI MASS EM I MASS EMl MASS EMI MASS EM I MASS EHi MASS EHi HASS E• I MASS fMI MASS EHi MASS EHi 
PERCENT co Ht N02 coz N!) NOX co Ht N02 C02 NO NOX 

RATED LB/Ill LB/U LB/Ill LB/Ill LB/Ill LB/Ill LB/HR LB/HR LB/HA LU/HR LB/~0 L~/HR 
T .o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

5 -o.oo 1150.35 -o.oo -o.oo -o.oo -o.oo -o.oo I tn4. 33 -o.oo -o.oo -o.oo -o.oo 
99 2.67 0.19 1.9] 1151.18 -o.oo 1.93 19.97 1.39 14. 40 23570. 84 -o.oo .... o 
95 2. 97 0.19 Z.42 3150.B5 -o.oo 2.42 zo.55 1.31 11.21 2252B.~6 -o.oo 11. 27 
90 1.11 0.16 J. ]9 JI so. 53 -o.oo ).]9 20.Bl 1.09 22. 59 21014.00 -o.oo 22.59 
85 1.12 0.11 4.26 3150.22 -o.oo 4.26 20. Bl 1.04 26.82 19814.90 -o.oo 26.82 
65 4.84 0.15 4.68 3141.88 -o.oo 4.68 22.68 0.10 21.95 14161.57 -o.oo 21.95 

5 108.21 52.64 1.46 2841.41 -o.oo 1.•6 10.06 4.90 0.14 264 .26 -o.on o. 14 

POWER co co THC NO ND NO 
PERCENT 2 2 x 

RATED LB/ llllTH-HR L 8 II KITH-HR LB/IKITl+-HR LB/ IKITH-HR LB/IKITH-HR LB/ llllTH-~R 
T.D. 

-o.ooo -0.005 I 752.91 I -o.ooo -o.ooo -o. coo 
99 1.761 2078.557 0.121 -o.ooo 1.210 1.210 
95 1.885 2066.B40 o. 126 -o.ooo 1. 584 I .5B• 
90 2.026 2040.195 0.105 -o.ooo 2.191 2.191 
B5 2.129 2021.929 0.106 -o.ooo 2. 131 2.131 
65 3.024 1968.416 0.091 -o.ooo 2.927 2.921 

5 U.482 406. 548 1. 531 -o.ooo 0.209 0.201 
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.. v,:J 

DATE: 1121111 

TEST ORGaNIZaTIONI U.S. BUREau DF MINES 

ENGINE SUPPLIER: aMERltaN AIRLINES 

ENGl~E DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

tAL ID NUMBER: 141 ENGINE TYPE •ND MODEL: SPEY 511-14 

RA TEO THRUST: 

ENGINE TOUL TIME: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI tOMPRESSOA OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COMBUSTOR taN REPLACEMENT: 
FIRST ST•GE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE DVERHaUL: 
NZ TURBINE DVERH•ULI 

FUEL: JET - FUfl Hit RUIQ: 

11400. 

7500. HRS 

o. HRS 

7500. HRS 
7500. HRS 

o. HRS 
o. HRS 

7500. HRS 
7500. HRS 

1.920 

SERIAL NUMBER: 707Z 

OPEA.ATIONAL DATA ••••****************************************************•***********************************'********** 
INLET AIR TEMPER•TURE, DEGREES F: START 79.00 FINISH 

ATMOSPHERIC PRESSURE: START Z9.2D FINISH Z9.ZO 

INLET AIR HUMIDITY, LBS HZOILB AIR: O.O 

RELUIVE HUMIDITY: b 7. 00 PERCENT 

SaMPLE LINE: TEMPERATURE, DEGREES t: IJ5.00, FLOW RATE, LITERSIHIN• lb.00 

SAMPLE LINE TRANSPORT TIME, SEt: 0.99 

NUMBER OF TESTS: 

COMMENTS: 

Hit t•L ESTIMaTEO 
SAMPLE LINE TEMP. AVERAGED 
PROBE SUPPORT PIPE FAILED AFTER RUN 
PROBE LOCATED ll" DOWNSTREAM 

CLDtK 
Tl ME 

1ozo.oo 

POWER 
PERCENT 

RATED 
T .O. 

TfST 
MODE 

41 0 

EXHAUST 
GAS 

TEMP 
DEGREES F 

850. 00 

POWER 
THRUST,LBS PERCENT 

OR RATED 
SHP r.o. 

5ZO.OO 

EXHAUST to 
GAS IWETI 

PRESSURE PPMV 
PSU 

-o.oo 8ZO.OO 

ENGINE MEASURED 
SPEED FUEL 

RPM FLOW 
NI NZ LBIHR 

Zb80.00 7300.00 1110.00 

CD THC NO 
z IWETI I WETI 

IWETI PPMV PPMV 
PERCENT V 

1.12 IZ%.OO 1.zo 

GAS GEN CALt 
AIR FLOW FIA 

LB I SEC 

-o.oo -0.000000 

NO NO 
2 x 

IWETI IWETI 
PPMV PPHV 

J.00 •.zo 

COMPRESSOR FNGINE TURBINE 
DI StHARCE PRESSUPE INLET 

l[MP RATIO TfMP 
DECAF.ES F EPR DEG REFS 

-o.ou -o.oo -o.oo 

~LIJEHYDES SMOKE PAPT ltULATES 

-o.oo -o.oo -o.oo 

POWER MASS EMI MASS EM I MASS EHi MASS EMI HASS EMI MASS EHi MASS EM I HASS EMI ~ASS f~I MASS F~I MASS fMI •ASS [HI 
PERCENT co Ht NOZ COZ NO NOX co Ht NOZ cnz NO NOX 

RATED LB/IK LBllK LR/IK LR/ IK LBI IK LB/IK LB/HR LB/HR LR/~R ll'.t/HK LO/HA Lf\/HR 
f .o. LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL 

107.54 97.H O.b5 2719.BB 0.2b 0.90 121. 52 109.99 0.7) JOJl.47 c.2q 1.02 

POWER co co THC NO NO N;J 
PFRCENT 2 z x 

RATED LBI IKtTH-HR LBl IUTH-HR LBI IUTH-HR LB/lKlfH-HA LFJ/ ll(I TH-HR l8/lKITH-HR 
r .o. 

ZJJ.b8J 5910.512 Zll.5Zb o. 5bl l.o\O~ l.Qbb 
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DATEI l/ 8/ll 

TEST ORGANIUTIONI SCOH/NORFOLK 

ENGINE SUPPLIER• PRATT AND WHITNEY 

ENGINE OITA ·~··••••••••~•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 109 ENGINE TYPE AllD MODEL: J52 - PU 

RATED THRUSf: 

ENGINE fOTAL TINE• 

TIME SINCE HOT SECTION OVERHAUL: 

Tl NE SINCE I 

NI COMPRESSOR OVERHAUL• 
N2 COMPRESSOR OVERHAUL: 
COMBUSTOR CAN RE PUCE ME NT: 
F IAST SUGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL• 
N2 TURBINE OVERHAUL! 

FUEL: JP-5 FUEL H/C RATIO: 

9100. 

414. HRS 

4 74. HRS 

47". HRS 
414. HRS 
-o. HRS 

4H. HAS 
414. HRS 
414. HRS 

1.970 

SERIAL NUMBER• 671106 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 83.50 FINISH 84.00 

ATNDSPHER IC PRESSURE I START 10.18 FllllSH 10.18 

INLET AIR HUMIDITY, LBS H2D/LB AIRI 0.0150 

RELATIVE HUMIDITY: 59.00 PERCENT 

ea.so. FLOW RATE. LITERS/MIN• -o.oo 

SAMPLE LINE TRANSPORT flMEo SEC: -o.oo 

NUMBER OF fESTSI 4 

CONNENJS: 

H/C CAL EST I NA TED 
PROBE- l HOLE JURY RIG 

CLOCK fESf POWER 
TIME MODE THRUST oLBS 

OR 
SHP 

-o.oo I/ 0 oo.oo 
-o.oo 21 I 5600.00 
-o.oo 31 2 1570.00 
-o.oo 41 l 8210.00 

POllER EIHAUST EIHAUST 
PERCENT GAS GAS 

RATED fEMP PRESSURE 
'.o. DEGREES F PSIA 

500.00 -o.oo 
60 880.00 -o.oo 
81 1040.00 42. 60 
88 1100.00 46.70 

ENGINE MEASURED 
PERCENT SPHD FUEL 

RATED RPM FLOW 
T .o. NI N2 LB/HR 

5 -o.oo 6898.00 100.00 
60 -o.oo 10914.00 4220.00 
81 -0.00 11569.00 5B50.00 
88 -o.oo ll JH.00 6490.00 

co co THC NO 
IORYI 2 IDRYI IORYI 

PPNV I ORYl PPHV PPMV 
PERCENT V 

410.00 1.18 109.00 9.90 
2'.00 2.10 15.00 50.00 
19.00 2.61 2.00 B0.00 
24.00 2.95 1.40 90.00 

GAS GEN 
A IR FLOW 

LB/SEC 

-o.~o 

-o.oo 
-o.oo 
-o.oo 

NO 
2 

IDRYI 
PPMV 

5.00 
e.oo 
7 .50 
6.00 

CALC COMPRESSOR ENG INF !URBINE 
FIA DI SCH AR GE PRESSURE INLET 

TEMP RAflC TEMP 
DEGREES F EPA DEGKEES F 

o.o o.o -o.oo o.o 
o.o a.a 2. O• o.o 
o.o o.o 2.41 o.o 
o.o o.o 2.55 o.o 

ND ALDEHYDES SMOKE PAR I I CULA TfS 
I 

IDRY I 
PPHV 

14.90 9.00 -o.oo -o.oo 
58.00 1.00 -o.oo -o.oo 
B7.50 1.00 -o.oo -o.oo 
96.00 2.00 -o.oo -o.oo 

POllER MASS ENI MASS EMI MASS EMI MASS EMI HASS EHi MASS EMT MASS EHi HASS EMI MASS EM I MASS EMI MASS E•.I MASS E•I 
PERCENJ co HC N02 C02 NO NOi co HC N02 C02 NO NOi 

RATED LBllK LB/IK LB/IK LB/IK LB/IK LB/IK LO/HR L BIHR LB/HR LB/HR LO/HR LB/HR 
'.o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

, 65. 51\ 28.29 1.11 2961.91 2.60 l.91 45. BB 19.80 0.92 2014. H I. 92 2.14 
60 2.oe 0.75 1.14 ll ]9.20 1.11 8.2B 8. BO l.15 4. 82 11247.'3 30. 11 34.qz 
Bl 1. 42 0.09 0.92 1142.05 9.84 10. 76 e.12 a.so 5.40 IBlBl .00 51. 57 Ol.91 
88 I o6l 0.05 0.67 lHl.82 10.02 10.69 10.56 0.15 4. 14 20390.40 65.0l 69. 31 

POWER co co THC NO NO NO 
PERCENT 2 2 I 

RATED LB/IUTH-HR LB/ IU TH-HR l8/IKtTH-HR LBl IKfTll-HP. LRllKHH-HR LAii KITH-HR 
T .O. 

5 95. 585 '3Z2.395 '1.158 l.lql 1.q15 5. 706 
60 1.511 2165.611 o.562 5.)16 0.860 6.2J6 
81 1.100 2428.1]8 0.066 7.606 o. 713 8.)19 
BB 1.283 2471.511 0.041 7.902 O.H7 8 ·•29 
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DATEI UZB/11 

TEST ORGANIZATION• SCOTT/NORFOLK 

ENGINE SUPPllER1 NORFOLK NAS 

ENGl~E DATA ••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

CAL ID NUlllBER• 151 ENGINE TYPE AND lllODEL: J52 - P8A 

RATED THRUST: 

ENGINE TOTAL TllllE: 

TllllE SINCE HOT SECTION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COlllBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL' 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUH• JP-S FUEL H/C RATIO: 

93DO. 

1310. HRS 

328. HRS 

328. HRS 
328. HRS 
-0. HRS 
-O. HRS 

328. HRS 
l28. HRS 

1.910 

SER I Al NUMBER: 6366B9 

OPERATIONAL DATA ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEMPERATURE, DEGREES F: START lA.50 FINISH 82.00 

ATlllOSPHERIC PRESSURE: START 30.06 FINISH 30.0b 

INLET AIR HUMIDITY, l8S HZO/lB AIR: 0.01 n 

RELATIVE HUMIDITY• 11.00 PERCENT 

SAlllPLE llNEI TEHPERATURE, DEGREES C: 126.QO, HOW RATE, LITF.RS/llllN: -o.oo 

SAMPLE LINE TRANSPORT TllllE, SEC• 

NUlllBER OF TESTS: 

-o.oo 

COMMENTS: 

H/C CAl ESTIMATED 

Cl OU TEST POWER ENGINE MEASURED 
TIME lllODE THAUST,L8S PERCENT SP EEO FUEL 

OR RATED RPM FLOW 
SHP T .o. NI NZ lB/HR 

-o.oo II 0 490.DD 5 -o.oo 61'2.00 150.00 
-o.oo 21 I 5200.00 55 -o.oo 1on.oo 3970.00 
-o.oo 3/ 2 6900.00 74 -o.oo 11202.00 5315.00 
-o.oo 4/ 3 8040.DO 86 -o.oo 11582 .oo 6340.00 

POWER EXHAUST EXHAUST co co THC NO 
PERCENT GAS GAS IORYI 2 IDRYI IDRYJ 

RATED TEMP. .. PRESSURE PPMV. I DRYI .l!P.MV PPHV 
T.o. DEGREES F PSIA PERCENT V 

5 520.00 -o.oo 605.00 1.28 221.00 83.00 
55 845. 00 26. 30 90.00 2.z9 4.00 116.00 ,. 983.00 35.90 57.00 3.21 1.00 IH.00 
8b 1 oes.oo 42.10 H.oo 3. 52 0.50 154.00 

GAS GEN CAlC 
A IR FlOW F/A 

LB/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NO NO 
2 x 

.IORYJ IDRYI 
PPMV PPHV 

1.90 84.90 
z.oo 118.00 
2.00 135.00 
2.00 156.0C 

COMPRESSOR ENGINE TURRI NE 
DISCHARGE PRESSUHE INLET 

TEHP PATIO TEMP 
OEGREFS F EPR DEGREES F 

-o.oo -o.oo -o.oo 
-o.oo 1.89 -o.oo 
-o.oo 2.21 -o.oo 
-o.oo 2.4' -o.oo 

AlDEHYDES SlllOKE PART ICUlATES 

2.40 -o.oo -o.co 
0.40 -o.oo -o.oo 
0.50 -o.oo -c. 00 
0.30 -o.oo -o.oo 

POWER HASS EHi lllASS EHi MASS EH I MASS Ellll MASS EHi MASS EHi MASS EHi MASS F•I HASS FHI HASS EHi •ASS E~I HASS EHi 
PERCENT co HC N02 C02 NO NOX co HC N02 coz NO NO• 

RATED lB/IK lB/IK l8/IK LR/IK LB/IK L8/IK LB/HA LB/HR LB/HR l~/HQ l~/HR lB/HR 
T.o. LB FUEL LR FUEL LB FUEL LB FUEL LB FUEL L 8 FUEL 

5 88.86 18.59 0.46 2qs3.q1 20. oz 20.48 b6.64 13.94 O • .H 2215.43 I~. 02 15.36 
55 7 .83 0.20 o.2q ]131.67 16.58 lb. 81 H.10 0.79 t.14 12432.71 b5. 84 bb.91 
74 3. 55 o.o. 0.20 31)8.85 l'J.60 IJ.80 18.85 0.19 t.09 16681.00 72. Zb 73. ]5 
86 1.93 0.02 0.19 H41.45 14. 37 "· 55 12.24 0.10 I. 18 19qtb.17 91.09 92.27 

POWER co co IHC NO NO NO 
PFRCENI 2 2 • 

RAIED LB/ IK ITH-HA L8/IKHl+-HR l 8/1 Kl TH-HA L3/IKITH-HR l Bl lKITH-HR LB/ IKflt+-HR 
T.O. 

5 136.010 4521.281 28. 455 30.b•9 0.102 31. J50 
55 5.980 2390.909 0.152 12.661 0.218 12 .SJq 
74 2. n2 2•11.826 0.021 10.47) 0.157 10.bJO 
86 1.521 2H7.210 (1.013 11.]]0 0.147 11.477 
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DATEI 11ZBl11 

TEST ORGAN I UTIONI SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE OAT& •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER I 158 ENGINE TYPE AND MODEL: 

RATED THRUST: 

ENGINE TOTAL TINE: 

TIME SINCE HOT SECTION OVERHAUL: 

TUE SINCE: 

NI COMPRESSOR OVERHAUL: 
NZ COllPAESSDA OVERHAUL: 
tOMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NDllLE GUIDE VANE DVERHAULI 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-' FUEL H/t RATIO: 

JSZ - PBA SER IA L NUMBE A: bbl 13B 

9300. 

BB4. HRS 

511. HAS 

1BO. HRS 
b4B. HRS 
-o. HRS 
-o. HAS 

511. HRS 
511. HRS 

1.no 

OPERATIONAL DATA *******************************'."********************~*******************************************'****** 
INLET AIR TEMPERATURE, DEGREES F: 

ATMDSPHERIC PRESSURE: 

INLET AIR HUlllDITY, LBS HZD/LB AIR• 

RELATIVE HUMIDITY• 

START Bz.oo 

START JO.OJ 

O.OJB9 

11.00 PERCENT 

FINISH 84.00 

FINISH 30.01 

SAMPLE LINE• TEMPERATURE, DEGREES t: 121.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 4 

COMMENTS I 

H/t tAL ESTIMATED 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CAlt 
TIME MOOE THRUST oLBS PERCENT SPEED FUEL A JR HOW FIA 

OR RATED RPM FLOW LB/SEC 
SHP T .o. NI NZ LB/HR 

-o.oo \/ 0 T5b0.00 81 -o.oo \\bOq.()() 5Bb0.UO -o.oo -o.uooouo 
-o.oo 21 I 5920.00 b3 -o.oo 11160.00 4410.00 -o.oo -0.000000 
-o.oo )/ z 500.00 5 -o.oo 6900.00 TI0.00 -o.oo -0.000000 
-o.oo 4/ ) B420.00 90 -o.oo I JB92.00 6b10.00 -o.oo -0.000000 

POWER EXHAUST EXHAUST co en THC NO NO NO 
PERCENT GAS GAS I DRYI z IDRYJ IDRYI 2 x 

RATED TEMP PRESSURE PPMV I CRYJ PPMV PPMV IDRYI IDRYI 
T.o. DEGREES F PSU PERCENT V PPJll!V PPMV 

Bl '055. 00 41.60 365.00 1.21 10.00 e.oo 2.00 10.00 
63 915.00 31.90 59.00 z.53 2.00 40.00 1.00 43.00 

5 510.00 -o.oo 33.00 2.B6 o.so 53.00 J.00 56.00 
90 1148. 00 4b.10 32.00 3.14 0.49 18.00 2.00 B0.00 

COMPRESSOR ENGINE TURBINE 
DI StHARGE PRESSURE INLET 

TEMP RATIO TEMP 
OfGREES F EPR DEGREES F 

-o.oo -o.oo -o.oo 
-o.oo -o.oc -o.oo 
-o.oo -o.oo -o.oc 
-o.oo -o.oo -o.oo 

ALOEH'l'OES SMOKE PARTICULATES 

J.40 -o.oo -o.oo 
0.10 -o.oo -o.oo 
o.os -o.oo -o.oo 
0.40 -o.oo -o.nn 

POWER MASS EMI MASS EMI MASS EM I MASS EMI MASS fM I MASS EMI MASS EM I MASS EMI MASS EM I MASS EMI MASS f.M I MASS fMI 
PERCENT co Ht N02 C02 NO NOX ta HC N02 C!l2 NU NOX 

RATED LB/IK L8/IK LB/lK LB/IK LBllK LB/IK LB/HR LB/HR LB/HR LRIH• L"/HR LB/HR 
T .D. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

81 5B.28 6.60 0.52 3015.40 2.10 2. 6Z 341.49 31.51 3. 01 117S1.•5 ll. 29 15.)1 
6l 4.bb 0.09 o. 3q )1)6.9b 5.1 B 5.51 20.BI 0.40 1.14 14022.11 Zl. Id 24.9 I 

5 2. ll 0.02 0.34 3140.0 b.08 b.H 1.64 0.01 o. 24 22l0.00 •• 37 "· ~6 
90 2.04 0.02 0.21 3141.21 B.16 B. H IJ.59 0.12 1.•0 l0~52.30 ';4.41 55."I 

POWER CD co THC NO NO NO 
PE Rt ENT 2 2 x 

RATEO LB/ IKITH-HR L8/IKUH-HR LB/lKITH-HR lB/lK.tTH-HR l R/ 11< I fH-Hq, LR/ l Kl T*-HR 
T .o. 

81 45 .111 2352.B31 4.961 1.626 0.407 z.on 
6) J.516 2l68.6IB O.ObB J.q15 o.2q• •·20• 

5 J.215 4460.000 O.OZB B.b40 0.'189 q.1zq 
90 l.bl4 248B.191 0.014 6.462 O.lb6 b.6ZB 
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11 8111 

TEST ORGANIZATION! StOTT/NORFOLK 

ENGINE SUPPLIER: NORFOLK NAS 

ENGINE DATA •••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

tAL 10 NUMBER• ENGINE TYPE AND MODEL: J5Z - P8B SERIAL NUMRER: 671116 

RATED THRUST: 8500. 

ENGINE TOTAL TIME: 310. HRS 

TIME SINCE HOT SECTION OVERHAUL• JIO. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: 110. HRS 
N2 tOMPRESSOR OVERHAUL: 310. HRS 
COMBUSTOR CAN REPLltEMENT: o. HRS 
FIRST STAGE NOZZlE GUIDE VANE OVERHAUL: 31D. HRS 
NI TURBINE OVERHAUL: JIO. HRS 
NZ TURBINE OVERHAUL: 310. HRS 

FUEL: JP-5 FUEL Hit RATIO: 1.970 

OPERATIONAL OITA •••••••••••••••**************************************************************************************** 

INLET AIR TCMPERATURE, DEGREES f: START 86.00 FINISH 85.50 

ATMOSPHERIC PRESSURE: START )0.14 F !NISH l0.14 

INLET AIR HUMIDITY, LBS H2D/L8 AIR: o.OIZO 

46.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C: 93.oo, FLOW RATE. LITERS/MIN: -o.oo 

SOPLE LINE TRANSPORT rJME 1 SEC: -D.00 

NUM9ER OF TESTS I 

COMMENTS: 

H/C tAL ESTIMATED 
SMOKELESS COMBUSTOR CAN 

CLOCK TEST POWER ENGINE MEASUUD GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME MOOE THRUST, LBS PERCENT SP EEO FU El A IR FLOW FIA OIStHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC IEMP RATIO H~P 

SHP T.o. NI NZ LB/HR DEGREES F EPR DEGREES F 

-o.oo 5/ 0 4 70.00 5 -o.oo 6870.00 685.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 61 5 480.00 5 -o.oo 6910.00 100. DO -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo II 6 -o.oo 0 -o.oo -o.oo -o.oo -o.oo -o. 000000 -o.oo -o.oc -o.oo 
-o.oo ll I 5160.00 63 -o.oo 10958.00 4050.00 -o.oo -0.000000 -o.oo l.9A -o.oo 
-o.oo 11 2 1210.00 84 -o.oo 11565.00 551~.oo -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 81 1 7Z40.00 85 -o.oo 11570.00 5550.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 9f 8 7240.00 85 -o.oo 11569.00 5Ho.oo -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo IOI 9 8Z25.00 96 -o.oo 11890.00 6455 .oo -o.oo -0.000000 -o.oo -o.oo -o.oo 

·.~09 

POWER EXHAUST EXHAUST to co THC NO NO NU ALOEHYOES SMOKE PART I CUL ATES 
PERCENT GAS GAS CORVI 2 CORVI CORY I 2 x 

RUED TF.MP PRESSURE PPMV CORVI PPMV PPHV COAYI CORYI 
T .O. OEGREES F PSIA PERCENT v PPMV PPMV 

5 soo.oo -o.oo 340.00 1.04 225.00 5.00 1.00 49.0D 7 .40 -o.oo -o.oo 
5 500.00 -o.oo 340.00 0.85 225.00 5.00 s.oo •.qo -o.oo -o.oo -o.oo 
0 -o.oo -o.oo 330.00 1.01 262 .oo 10.00 8.oo 4.90 1.00 -o.oo -o.oo 

6l 865.00 29.00 32.00 2.20 23.00 5~.00 11.00 57.00 -o.oo -o.oo -o.oo 
84 1009.00 40.20 23.0D 2.58 -o.oo 85.00 10.00 80.00 o.io -o.oo -o.oo 
85 1015.00 40.40 22.00 2.58 -o.oo 80.00 10.00 78.00 -o.oo -o.oo -o.oo 
85 1010.00 40.40 21.00 2.5s 5.00 75. 00 11.00 78.00 -o.oo -o.oo -o.oo 
96 1120. 00 46.20 20.00 2.10 4.00 90.00 10.00 qo.oo 0.10 -o.oo -o.oo 

POWER MASS EM I MASS EMI MASS EMI MASS EMI MASS EM I MASS EM I MASS EMl MASS EMC MASS FM I ~ASS EMl MASS E~I .•ASS EMI 
PERCENT to HC N02 C02 NO NOX to Ht N02 C02 NO NOX 

RATED LB/lK lBllK lBflK LBllK LBflK LB/ IK lBfHR LKl"A LBIHR LQfHR LRl'"A L8/HR 
T .o. L8 FUEL LB FUEL LB FUEL LB FUEL LA FUEL LB FUEL 

5 62.06 21.52 2.10 2982.50 1. 50 l(t.b9 42.51 16.11 1.44 204'l.Dl 1. 0) 10.06 
5 75.06 28.45 2.90 2948. 5) 1.81 I. 78 52.54 19.91 2.01 2063.97 1.21 1.24 
0 58.49 26.59 2. 33 2979.67 2.91 1.43 -o.oo -o.oo -o.oo -o.oo -o.on -o.no 

61 Z.90 1.20 1.64 JI )6.68 e.20 a.so 11.76 4.84 b.b4 12703.56 33.20 J4.4l 
84 1.18 -o.oo 1.21 1141.JZ 10. 82 10.18 9.81 -o.oo 7.02 17326.60 ~9.6d 56.16 
85 1. 11 -o.oo 1.21 3141.85 10.18 9.91 9.46 -o.oo 1.01 114)7.24 50. ~2 55.ll 
85 1.61 0.22 1.40 1141.16 9.55 9.q) 9.02 1.21 1.16 1740).ll 52.89 55.00 
96 1.44 0.10 1.18 3141.81 10.63 10.6) 9.29 1.06 7.6) 20280.)9 68.64 b8.blt 

r 
I POWER to to THt NO NO NO 

PERtENT 2 2 x 
RATED LBllKITH-HR lBflOTH-HA L 811 KITH-HR L8/1KlfH-HR LB/ !KITH-HA LBflKHH-HA 
T .a. 

90.444 4346. 828 34.179 2.185 l.059 21.410 
5 109.467 4299.941 41.489 2.644 4.7)1 2.591 

•••HORSEPOWER-HA OR THRUST-HR BASIS NOT CALCULA8LEOOo 
63 2.194 2370.067 0.903 6.194 1.239 6.419 
84 l .'363 2403.134 -o.ooo 8.277 0.974 1.190 
85 1.101 2408.459 -o.ooo 7.807 0.976 7.612 
85 lo245 2401.147 0.110 7.305 1.011 7.597 
96 1.129 2465.701 0.129 8. 34~ 0.927 8.)45 
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DATE! 7112/ll 

TEST ORGANIZATIDHI SCOTT/NORFOLK 

ENGINE SUPPllERI NORFOLK NAS 

ENGINE OATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Cll ID NUMBER: 100 ENGINE TYPE ANO HODEL: J57 - PIO 

RATED THRUST: 

ENGINE TOTAL TINE: 

TINE SINCE HOT SECTION OVERHAUL: 

TINE SINCE: 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL I 
tD!IBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL• 

FUEL: JP-5 FUEL H/C RAT 10: 

I 0500. 

3395. HRS 

1074. HRS 

1074. HRS 
1014. HRS 
1074. HRS 
1074. HRS 
1074. HRS 
1074. HRS 

1.970 

SERIAL NUMBFR: 62Bl05 

CPEAATIONAL OAJA ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET UR TEMPERUURE, DEGREES fl START 

AT•OSPHERIC PRESSURE: START 

73.50 FINISH 76.00 

30.03 FINISH 30.06 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0134 

RELATIVE HUMIDITY: 75.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES c: 115.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TINE, SEC: -o.oo 

NUMBER OF TESTS I B 

COMMENTS: 

Hit CAL ESrlMATEO 

CLOCK TEST POWER ENGINE MEASURED GAS Gf N CALC 
TIME MOOE T>IRUST,LBS PERCENT SPEED FUEL AIR FLOW F/A 

OR RA TEO APH HOW LB/SEC 
SHP T .o. NI N2 LB/HR 

-o.oo II 0 -o.oo 0 -o.oD -o.oo -0.DO -o.oo -0.000000 
-o.oo Ill I 540.00 5 21B5.DO 5912.00 1100.00 -o.oo -0.000000 
-o.oo 12111 510.00 4 2160.00 5BH.OO IOB0.00 -o.oo -o. 000000 
-o.oo 13112 6320.00 60 5445.00 BHA.00 5300.00 -D.OD -0.000000 
-o.oo 14113 -o.oo 0 51BO.OC 9050.00 6900.00 -o.oo -0.0DDOOO 
-o.oo 15114 9540. 00 90 5935.00 922B.OO 1110. 00 -o.oo -0.000000 
-o.oo 10/15 9450.00 89 5935.00 9130.00 111c.oo -D.00 -0.000000 
-o.oo 16110 9420.00 B9 5930.00 9240.00 7700.00 -o.oo -0.000000 

POWER EXHAUST EXHAUST co co THC NO NO NO 
PERCENT GAS GAS I ORY I 2 IDRYI IDRYI 2 x 

RATED TEMP PRESSURE PPHV I CRYI PPMV PPHV IORYI IDRYI 
T .o. DEGREES F PSIA PERCENT v PPHV PPHV 

0 -o.oo -o.oo 675.00 1.36 1220.00 5.00 5.00 10.00 
5 543.00 -o.oo 645.00 1.29 10Bo.oo 4.qo 3.00 lt.90 
4 543.00 -o.oo 645.00 1. ll 1150.00 4.90 1.00 4.90 

60 910.00 26.50 42.00 2.22 -o.oo 40.00 4.00 36.00 
0 1040.00 n.10 )4.00 2.60 -o.oo 60.00 6.00 56.00 

90 1085.00 40.90 )0. 00 2. n -o.oD 67.00 5.CD 65.00 
89 1085.00 40.BO 29.00 2.0 -o.oo 64.00 4.0D 64.00 
B9 1070.00 40. 70 31. 00 z. 72 -0.DO 63.00 3.00 64.00 

COMPRESSOR ENGIN~ IUH61Nf 
DISCHARGE PRESSURE INLET 

TEMP RAfl U TEMP 
DFGRHS F [PR DfGRHS 

-o.oo -o.oo -0.DO 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo 1.B• -o.oo 
-o.oo l.20 -o.oo 
-o.oo l.31 -o.oo 
-o.oo -o.oo -o.no 
-o.oo -o.oc -o.oo 

hLOEHYDES SMO~E PA~I ICULAfES 

-o.oo -o.no -o.oo 
9.10 -o.oo -o.oo 

-o.oo -o.oo -o. co 
1.10 -o.oo -o.oo 
1.20 -o.oo -0.DO 
o.Bo -o.oo -o.oo 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 

POWER MASS ENI MASS EHi MASS EIH MASS ENI MASS EHi MASS EM I MASS EHi HASS ENI HASS F.MI HASS E .. I HASS F.MI "ASS EH I 
PERCENT co HC N02 C02 NO NOX co HC N02 C02 NO NOX 

RATED LBllK LB/IK LB/ lK LA/lK LB/IK LB/IK LB/HR l B/HR LB/HR LB/HR LR/HR LB/ HR 
T .o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 81. lB 90.25 1.06 2759.96 1.06 2.12 -o.oo -o.oo -o. 00 -o.oc -c.oo -o.oo 
5 B8.Z6 B4.64 0.67 2713. 63 1.10 1.10 91.09 93.11 o. 74 3051.00 I. 21 1. 21 
4 B6.66 B8.50 0.66 2765. 5B 1.oB 1.oB 9 3. 60 95.57 0.12 29B6,8) 1.11 1. 11 

60 l. 7B -o.oo D.59 313B.59 5.91 5. 32 20.01 -o.oo l. 13 16634.50 31. ll 28.20 
0 2.61 -o.oo 0.76 3140.42 7.5B 1.01 lB.Ol -o.oo ~.23 21668.BJ 52.2a 4B. 79 

90 2.20 -o.oo 0.60 3141.01 B.06 1. B2 1 7. C7 -o.oo "· b1 21tlt0b. l) 62.62 60.75 
n 2.11 -o.oo o.49 3141.11 7.B7 1.B7 16.BJ -o.oo l.82 21t40b. 45 bl. lb 61.16 
89 2.2a -o.oo 0.36 1140.94 7.61 1.1) 11. 54 -o.oo 2. 79 241B5.26 58.56 5q."q 

POWER to to THC NO NO NO 
PEACE NT 2 2 x 

RATED LBllUTH-HA LB/IKITH-HA LB/I KITH-HR LB/lKfTH-HA LB/ lOTH-HR LAI IKHH-HA 
T .o. 

• .. HORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLE• .. 
5 179. 796 5649.992 112.421 2.244 1.314 z .v·.,. 
4 183. 5ZJ 5B56. 520 IB7 .402 2.290 1.402 2.2qo 

60 3.169 2612.042 -o.ooo 4.958 0.496 4.462 
.. •HORSEPOWER-HA OR THRUST-HA BASIS NOT CALCULABLE••• 

90 1.189 255B.295 -o.ooo 6.564 0.490 6. 36B 
sq 1. 7B5 25B2.693 -o.ooo 6.412 0.404 6.412 
B9 1.862 2567.438 -o.ooo 6.217 0.296 b.ll 5 
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DATE• 7115171 

TEST ORGANIZATIONI SCOTT/NORFOLK 

ENGINE SUPPLIElll NORFOLK NAS 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttt•••••••••••••••••••••••••••••••••• 
CAL ID NUllBERI 103 ENGINE TYPE AND llODEL: J57 - PIO 

RAT ED THRUST: 

TlllE SINCE HOT SECTION OVERHAUL: 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COM8USTOR CAN REPLACEMENT: 
FIRST STACE NOZZLE GUIDE VANE OVERHAUL I 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUL' 

FUEL: JP-5 FUEL H/C RATIO: 

10500. 

337. KRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

1.970 

SERIAL NUMBER: 628115 

OPERATIONAL OATA tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt•t•t••• 

INLET AIR TEMPERATURE, DEGREES F: START 83.00 FINISH 83.50 

ATMOSPHERIC PRESSURE: START FINISH 

INLET llR HUMIDITY, LBS H201L8 AIR: o.o 114 

RELATIVE HUMIDITY: 4.70 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 98.00, FLOW RATE, LITERSIMIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 4 

COMMENTS: 

Hit CAL EST I MATED 

CLOCK TEST POWER ENC I NE MEASURED GAS GEN CALC CCMPRESSOR ENGINE TUR~INE 
TIME MODE THRUSI ,LBS PERCENT SPEED FUEL A IR FLOW FIA DISCHARGE PRESSURE INLH 

DR RATED RPM FLOW LBISEC TEMP RAYi 0 IEMP 
SHP T .o. NI N2 L8/HR DEGREES F FPR DEGRfES F 

-o.oo If 0 -o.oo 0 -o.oo 5957 .oo -o.oo -o.oo -0.000000 -o.oo -o.oc -o.oo 
-o.oo 21 I b01b.OO 57 5465.00 8915.00 5130.00 -o.oo -0.000000 -o.oo 1.79 -o.oo 
-o.oo lf 2 80bl.OO 76 5800.00 9215.00 6630.00 -o.oo -0.000000 -o.oo 2.09 -o.oo 
-o.oo ., l -o.oo 0 -o.oo 9401.00 -o.oo -o.oo -0.000000 -o.oo -o.oo -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULAIES 
PERCENT GAS GAS IORYI 2 IORYI I ORYI 2 x 

RATED TEMP PRESSURE PPllV IORYI PPMV PPMV IDRYI IDRYI 
T.o. DEGREES F PSIA PERCENT PPfllV PPMV 

0 -o.oo -o.oo 582. 00 1.00 581 .oo 11.00 2.00 7 .oo 8.90 -o.oo -o.oo 
57 940. 00 23.•0 51.00 2.10 1.00 18.00 1. 00 39.00 1.00 -o.oo -o.oo 
1b 1050.00 12.10 l't .. 00 2.'t6 2.00 68.00 4.00 bl .oo 0.30 -o.oo -o.oo 

0 -o.oo -o.oo 35.00 2. b4 2.00 79.00 4.00 81.00 2.00 -o.oo -o.oo 

POWER MASS EMI .~ASS EMl MASS EM l •ASS EM l •ASS EM! MASS EMI MASS EMI MASS E•I MASS EMI MASS EMI •ASS EHi MASS FMI 
PERCENT co Ht N02 coz NO NOX co Ht NOZ CU2 NU NOX 

RATED L8/JK LBllK LB/ l K LBllK LB/IK LB/ IK LBIHR LB/HR LB/HR LB/HR LH/HR LBIHR 
T .o. LB FUEL L8 FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 104. 12 59.85 o.59 2Blb.~I J.24 2.06 -a.on -o.oo -o.oo -o.oo -o.oo -o.oo 
57 5.0• 0.18 1.09 ll35.57 5.91 o.09 25.84 1.95 5.b I 16085.45 30.4~ JI. 21 
1b 2. 76 0.09 o. 53 1139.93 9.07 B.14 18. 31 0.62 l. 5• 20817.71 60. lb 5l.9b 

0 2. b5 0.09 o.50 3140.12 q. 82 10.01 -c.oo -o.oo -o.oo -o.oo -o.oo -o.oo 

POWER to co THC NO NO NO 
PERCENT 2 2 x 

RATED L811KtTH-HR L8/JK#TH-HR L8/1KITH-HA. LB/IKITH-HR LR/ IK#TH-H~ I.Bil K#TH-HR 
T .O. 

OUHORSEPOllER-H~ OR THRUST-HR BASIS NOT CAL CUL ABLEU• 
57 •.252 2647.315 0.122 5.00B 0.921 'i.140 
7<> 2. 271 2581.885 o.on 7.461 0.439 6.t.•:n 

•UHORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLE••• 
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DATE: 7/16/ll 

TEST DRGANIZATIONI StDTT/NDRFDLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE DAT A •'••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

tAL 10 NUMBER• 105 ENGINE TYPE AND MODEL: J57 - PIO 

RATED THRUST: 

ENGINE TOTAL TIHE: 

TIME SINtE HOT SEtTION OVERHAUL: 

TIME SINtEI 

NI tOMPRESSOR OVERHAUL: 
NZ tOHPRESSOR OVERHAUL: 
tOMBUSTOR tAN REPLAtEHENT: 
FIRST STAGE NDllLE GUIDE VANE OVERHAUL: 
NI TURBINE DVEllHAUll 
NZ TURBINE DVERHAUll 

FUEL: JP-5 FUEL Hit RA Tl Q: 

10500. 

3415. HRS 

5B6. HRS 

5B6. HRS 
5B6. HRS 
-o. HRS 
-o. HRS 

5B6. HRS 
5B6. HRS 

l.'HO 

SERIAL NUMBER: 

OPERATIONAL DATA *''''''''''''''''''''''''''''''*''''''''''''''''''*''*''*'***'*******'*********'*****'*''*'*'**'**'***' 
INLET AIR TEMPERATURE, DEGREES F: 

ATMOSPHER It PRESSURE: 

INLET AIR ll.IMIOITV, lBS HZO/LB AIRI 

RELATIVE HUNIOITTI 

START 84.00 

START 

0.0167 

67.0D PERtENT 

FINISH B4.50 

FINISH Z9.B7 

SAMPLE LINE: TEMPERATURE, DEGREES t: 110.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, set: -o.oo 

NUMBER OF TESTS: 4 

COMMENTS: 

Hit CAL EST IMlTED 

CLOCK TEST POWER ENGINE MEASURED GAS GEN tALC 
Tl ME MODE THRUST oLBS PERCENT SPEED FUEL AU FLOW FIA 

OR RATED RPM FLOW L8/Sf.C 
SHP T.o. NI NZ LB/HR 

-o.oo 11/ 0 430.00 4 Z150.00 S900.00 1060.00 -o.oo -0.000000 
-o.oo 11111 6080.00 S7 5500. 00 B921.00 S030. 00 -D.00 -0.000DDO 
-o.oo 14/13 7940.00 7S 5Bzo.oo '1Zl8.00 6450.0D -o.oo -0.0000DO 
-o.oo 15114 94ZO.OD B9 6060.0D 9455.00 7680.00 -0.0D -o.OOOODO 

POWER EXHAUST EXHAUST to co THC NO NO NO 
PERCENT GAS GAS IORVI z IDRVI IDRVI z x 

RATED TEMP PRESSURE PPMV IORVI PPMV PPMV IDRVI IDRVI 
T .o. DEGREES F PSIA PERCENT PPMV PPMV 

4 sn.oo -o.oo 590.00 I. 14 1140.00 1. 00 z.90 1.00 
57 8Bs. oo 24.00 36.00 z.09 4.6S 10.00 1.00 16.00 
75 990.00 32.40 21.00 2.44 2.00 4J.OO 1.00 So.OD 
89 I 075. 00 39.00 20.00 2.eo z.oo or.oo 1.00 JS .00 

COMPRESSOR ENG INF lU~HINE 

01 SCHARGE PRESSURE INLET 
TEMP uTra TEMP 

O[GREES F EPA OEGRF.FS 

-o.oo -0.DD -D.00 
-o.oo 1. 81 -0.0D 
-0.0D z.10 -o.oo 
-n.oo z. )2 -o.oo 

ALOEHYOES SNOKE PART ICUlAfES 

18.90 -o.on -o.oo 
1.so -o.on -o.oo 
1.10 -o.oo -o.oo 
0.20 -o.oo -o.oo 

POWER MASS fMI llASS EMI MASS Elll MASS EM I MASS EHi MASS EM I MASS EMI MASS EMI MASS EMI MASS EMI MASS E .. MASS EMI 
PERCENT co HC N02 C02 NO NOX co HC N02 C02 NO NOX 

RATED LB/lk LB/lk LBllK LB/IK LB/IK LB/ IK LS/HM LB/HR LB/HR LB/HR LB/HA LB/HR 
T .O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

4 89.93 Q9.52 0.7) zno.21 1.15 1. 75 q5.H 105.49 0.17 2894.02 1.0b I. 80 
57 3.44 o.zs 0.41 313B.42 4.11 5.o5 11. 31 1. ze 2. 31 IH8o.2o 2 ).69 28.'3 
75 z.21 0.09 0.40 llAO. JQ 5.19 J.54 14.27 0.61 2. bO 20Z58.10 )1. 12 48.bO 
89 1.43 0.08 0.35 3142.0o T.80 B. 80 10.qr O.ol 2.10 24110.q9 ti.C.Jei 61.~1 

POWER co co THC NO NO ~o 

PERCENT 2 2 
RATED LB/IKUll-HR LB/ IKITll-HR LB/ I KUH-HR LBllK#TH-HR LB/ LKITH-HR LB/LK•TH-HR 
T .a. 

• Z21.688 6130.ZH ZO. lZ4 4.lZO 1. 790 4.110 
57 2.846 259o.4H 0.211 1. 9qo 0.190 • .o75 
JS 1.191 ZSSl.398 0.016 •• 100 0.328 0.122 
B9 1.165 ZSol .6To 0.067 o.408 0.287 1.1 J) 
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DAT£1 71 6171 

TEST OAGANUATIONI SCOTTINOAFOLK 

ENGINE SUPPLIER• PRITT ANO WHITNEY 

ENGINE DATA ••••••••••••••••••••**************************************************************************************** 
CAL ID NUllBERI IOB ENGINE TYPE AND MODEL: J57 - PIO 

RATED THRUST: 

ENGINE TOTAL TlllE1 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCEI 

NI COMPRESSOR OVERHAUL• 
NZ COMPRESSOR OVERHAUL: 
CONBUSTOR CAN REPLACEMENT• 
FIRST STAGE NOZLLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL I JP-5 FUEL HfC RAT 10: 

10500. 

3509. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

1.970 

SEA IAL NUMRER: P6Jl861 

OPERATIONAL DATA ******************************************************************************************************* 
INLET AIR TEMPERATURE, DEGREES F: START 78.00 

ATMOSPHERIC PRESSURE: START 

INLET AIR HUNIOITY, LBS HZOILB AIR: 0.0195 

RELATIVE HUNIOITY: n.oo PERCENT 

SIMPLE LINE: TEMPERATURE, OEGREES C: 

SIMPLE LINE TRANSPORT TIME, sec: 

NUMBER OF TESTS I ~ 

CONMEN JS: 

HfC CAL esr I MATED 
PROBE- l HOLE JURY RIG 

-o.oo 

FINISH 78.00 

FINISH 

CLOCK TEST POWER ENGINE MEASURED 
Tl ME MODE THRUST ,LBS PERCENT SPEED FUEL 

DR ~ATED RPM FLOW 
SHP T .o. NI N2 LB/HA 

-o.oo If 0 420.00 l 2140.00 5B97.00 1100.DO 
-o.oo Zf I 6314. 00 60 5420.00 8893.00 5187.00 
-o.oo l/ 2 7916.00 75 5780.00 91H.OO 6390.00 
-o.oo ~I l 9675.00 qz 6020. 00 9~05.00 1110.00 

POWER EXHAUST EXHAUST co co THC NO 
PERCENT GAS GAS IDRYI 2 IDRYI IDRYI 

RlTED TEMP PRESSURE PPMV I CRYI PPMV PPNV 
T .O. DEGREES F PSIA PE AC ENT v 

57l.OO -o.oo 665.00 l.H IH0.00 10.00 
60 8CJO. 00 25.00 50.00 l.q6 n.oo 20.00 
75 980.00 12.00 10.00 2.25 2e.oo n.oo 
92 1080. oo 19.90 24.00 2.55 26.20 52.00 

-o.oo 

GAS GEN CALC COMPRESSOR ENGINE TURBINE 
AIR HOW FIA DISCHARGE PRESSURE INLET 

LBISEC TEMP RATI 0 TEMP 
DEGREES F EPR DEGREES 

-o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo -0.000000 -o.oo I. 84 -o.oo 
-o.oo -0.000000 -o.oo 2.0B -o.oo 
-o.oo -0.000000 -o.oo 2.15 -o.oo 

NO NO ALDfHYDES SMOKE PAPT ICULA TES 
2 x 

IDRYI IDRYI 
PPMV PPMV 

5.00 15.00 2.00 -o.oo -o.oo 
12.50 32.50 1.00 -o.oo -o.oo 
10. 00 "3. 00 O.JO -o.oo -o.oo 
10.00 62.00 0.10 -o.oo -o. 00 

POWER MASS ENI MASS EMI MASS FMI •ASS EMI MASS EMI MASS E• I HASS fMI MASS EM I MASS E• I HASS EMI •ASS fMI HASS EHi 
PERCENT co HC N02 ca2 NO NOX co HC N02 C02 NO NO• 

RATED LBflK LBllK LBllK LSI lK LBllK LSI lK LB/HR LBIHM LB/HR LB/HM LB/HR LB/HR 
T.o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

] 92.JQ 106.62 l.H 2706. 85 2. 28 3.42 101.61 II 7. 29 1.26 2911. 51 2.51 l. 71 
60 5.08 1.qz 2.09 3111.27 ].]4 S.41 26.37 9.97 10.83 16241.87 11. Jl 28. 15 
75 Z.66 1.42 l.4b Jl36.'" 4.81 6.27 11.01 9.09 9.Jl 20041.84 JO. 7J 40. 04 
92 1. 88 1.18 1.29 Jl38.JS b.69 7.98 14.61 9.1 J 10.00 24184.% 51. qe 61. q9 

POWER ca co THC NO NO NO 
PERCENT 2 2 x 
RATED LBllKITH-HR LBllKtTH-HR LB/ I KITH-HR LB/ IOTH-HR LB/IKllH-HA LB/ I KITH-HA 
T .O. 

241.97~ 7089 .155 279.251 5. ~77 2.988 8.965 
60 •.163 25H.231 1.574 2.115 I. 710 4. tt'tS 
TS 2.148 2511.81~ 1. 148 J. 8R2 1.176 5.058 
92 1.s10 2520.409 0.944 5. 311 I.OH 6.406 

IV-342 
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one: 1/Z0/71 

TEST ORGlNIUTIONI SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL 10 NUMBER: 144 ENGINE TYPE AND llODEL: JS1 - PIO 

RATED THRUST: 

ENGINE TOTAL llNEt 

TIME SINCE HOT SECT ION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL• 

FUELi JP-5 FUEL H/C RATIO: 

10500. 

SIU. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

1.910 

SERIAL NUMBER: 

OPERATIONAL DATA tttttettttttt••••••••••••ttttttttettttttttttttttttttttttttttttt•••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 79.00 FINISH 16.00 

ATMOSPHERIC PRESSURE: START 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0154 

RELATIVE HUMIDITY: 11.00 PERCENT 

SOPLE LINE• TEMPERATURE, DEGREES t: llS.SO, FLOW RATE, l ITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TI ME, sec: -o.oo 

NUMBER OF TESTS• 

CDMMENlS: 

All H/C CAL ESTIMATED 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGINE TURRI NE 
TIME MOOE THRUST oLBS PERCENT SPEED FUEL AIR FLOll F/A DISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC TEMP RATIO T FHP 
SHP T .O. NI NZ LB/HR DEGREES F EPR DEGREES 

-o.oo II 0 -o.oo 0 -o.oo -o.oo -o.oo -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo ZI l 6430.00 61 5535.00 B92B.OO 5120.00 -o.oo -0.000000 -o.oo l.B4 -o.oo 
-o.oo )/ 2 Bl IB.00 1B sBoo.oo 921B.OO 6SIO.OO -o.oo -0.000000 -o.oo 2. 12 -o.oc 
-o.oo 4/ l 9S30.00 90 6000.00 941S.OO 1560.00 -o.oo -0.000000 -o.oo Z.ll -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHVOES SMOKE PART ICULAIES 
PERCENT GAS GAS CORVI 2 IDRYI I ORYI 2 x 

RATED TEMP PRESSURE PPMV C DRYJ PPHV PPHV IDRVI IDRVI 
T .o. DEGREES F PSU PERCENT v PPMV PPMV 

0 -o.oo -o.oo 590. 00 1.13 1170.00 9.00 1.90 B.oo 4.10 -o.oo -o.oo 
61 BBo.oo Z5.00 H.OO z.10 1.00 31.00 s.oo 40.00 2.00 -o.oo -o.oo 
TB 99S.OO 33.20 33.00 2.59 1.00 53.00 4. 00 60.00 o.qo -o.oo -o.oo 
90 1010.00 39.30 30.00 2.15 0.49 6B.OO 4.00 11.oa a.so -o.oo -c.oo 

POWER MASS EMI MASS EMI HASS EHi MASS EMI HASS EM I MASS EM I MASS EMI HASS EMI HASS EHi MASS fHI HASS E~I ~ASS EHi 
PERCENT co Ht N02 C02 NO NOX co HC N02 C02 NU NOX 

RATED LB/IK LB/IK LB/lK LB/lK LB/ IK LB/ lK LB/HR LB/HR LB/HR LB/HR LB/HR Ll\/HR 
T.O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 90.U IOZ.1>8 0.4B 2120. 71> 2 .zr z.01 -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
61 4.2B 0.11> 0.18 3131.JS 5. TB 6.25 Zl.91 O.B4 4.00 16063.24 29.59 Jl.99 
18 2.5s 0.04 o. 51 3140.40 6.12 T. 61 16.SB 0.29 l.30 20444. 01 43.13 1tQ. Sl 
90 2.18 o.oz 0.48 3141.04 R.12 9.19 16.49 0.1 s 3.61 23146.2B 61.JB 6q.51 

POWER co co THC NO NO NO 
PERCENT 2 2 x 

RATED L8/IUTH-+1R LB/ l KITH-HR L8/1KITH-HR LB/I KITH-HR LB/ !KITH-HR LB/lKffH-HA 
T .O. 

... HORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLE• .. 
61 J.401 2498.112 0.130 4.601 0.622 It. q74 

18 2.011 2481.112 o.on 5.322 o.~02 6.025 
90 1. no 2'91 .140 0.016 b.41t I o.11q 1. 2lllt 

IV-343 
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OATEI J/ZZ/11 

TEST OAG•NllATION& SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUNBEAI 145 ENGINE TYPE AND NODEL: J57 - PIO 

RATED THRUST: 

ENGi NE TOT Al T lllE 1 

TINE SINCE HOT SECTION OVERHAUL: 

TINE SINCE• 

NI CONPRESSOR OVERHAUL: 
NZ CONPRESSOR OVERHAUL• 
COMBUSTOA CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE DVERHAULI 
Nl TURBINE OVERHAUL• 
NZ TURBINE OVERHAUL• 

FUEL• JP-S FUEL H/C RATIO: 

10500. 

4146. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

1.970 

SER UL NUMBER: P604997 

OPEAATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

lllLET AIR TEMPERATURE, DEGREES F: START 79.00 FINISH Bo.oo 

ATMOSPHERIC PRESSURE• START 30.12 FINISH 

INLET AIR HUMIDITY, LBS HZDIL8 AIR: o.01z1 

RELATIVE HUMIDITY• 59.00 Pf.RCENT 

SOPLE LINE: TEMPERATURE, DEGREES C: 108.90, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TINE, SEC: -o.oo 

NUMBER Of TESTS a 4 

CDHHENTSI 

HIC CAL ESTINATEO 

CLOCK TEST POWER ENGINE HEASUREO GAS GEN CALC COMPRESSOR ENGINE I URA I NE 
TIME NOOE THRUST ,LBS PERCENT SPEED FUEL A IA FLOW FIA DISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC TEMP •AllO TEMP 
SHP T .O. NI NZ LB/HR DEGRf.ES F EPR OFGREES F 

-o.oo II 0 4 70.00 4 ZI 35.00 59Z6.00 1010.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo ZI I 6185.00 59 5465,00 B860.00 5050.00 -o.oo -0.000000 -o.oo I .Bl -o.oo 
-o.oo 31 z Bibi.DO 77 5BOO.OO 91 n.oo 6510.00 -o.oo -0.000000 -o.oo z.11 -o.oo 
-o.oo 41 3 9507.00 90 6010.00 9381.00 7600.00 -o.oo -0.000000 -o.oo z.11 -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PERCENT GAS GAS tOAYI z IORYI IORYI z x 

RATED TEMP PRESSURE PPHV t ORYI PPHV PPHV IORYI tORYI 
T .O. DEGREES F PSIA PERCENT v PPHV PPHV 

4 515. 00 -o.oo 6ZO.OO 1.z1 IZ40.00 10.00 Z.90 IZ ,90 -o.oo -o.oo -o.oo 
,8 'JI'· 00 24.10 58. 00 l ~96 13.00 28.00 1.00 ll .00 -o.oo -o.oo -o.oo 
l7 1040.00 33 .10 39.00 z.z9 4.00 50.00 3. oo 53.00 -o.oo -o.oo -o .. oo 
90 l IZO. 00 39.10 n.oo Z,56 z.oo 68.00 3.00 11.00 -o.oo -o.oo -o.oo 

POWER HASS EHi NASS EHi HASS EHi HASS EHi HASS EHi HASS fH I HASS EHi HASS EHi HASS EM I MASS EHi HASS E•I MASS EM I 
PERCENT CD HC NOZ CDZ ND NDX co HC NOZ coz NO NOX 

RATED L811k LBllK LBllK LBllK LBllK LBl IK LR/HR LR/HR LB/HR L8/HR LBIHR L81"R 
T .O. LB FUEL LB FUEL LB FUEL L8 FUEL LB FUEL LB FUEL 

4 u.aa IOI.Bl 0.68 Z7Z5.56 Z.J5 J.04 •5. ll 108.94 o. 7) 2916. )4 2. 5Z 3.Z5 
5B 5.90 0. 76 o. 50 3113.11 4.68 5.1 B Z9.80 3.83 z. 53 15B22.52 Zl.63 26.16 
77 3.40 o.zo o.o 313B.63 7.16 7.59 2z.15 1.30 z.sn Z043Z .48 46.64 "q·"'-
90 z. 50 0.09 O.lB 3140.35 8.7Z 9.10 18.99 0.6B Z.9Z ZlB66.6B 66. Z1 69.20 

POWER co co THC NO NO NO 
PERCENT z 2 x 

RATED LB fl KITH-HR LB/ IKITH-HR LBllK#TH-HR LBI IK#f,..HR LSI IKITH-HR LBll KITH-HR 
T .O, 

4 ZOZ.353 6Z04.9B4 Z31,185 5. 361 1. 555 •• 916 
58 4.BIB Z558.209 0.618 3. 8ZI 0.409 4.ZlO 
77 2.714 Z50J.6H 0.159 5. 715 0.10 6.0~B 

90 1.997 2510.4lZ 0.011 6.971 0.308 1. 219 

IV-344 
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DUE: 0110111 

TEST OllGlNIUTION• S 11 A I KELLY 

ENGINE SUPPLIER• USAF, KELLY lFB 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••ttttttttttttttttttttttttttatttttttttttttttttttttttttttta 

CAL 10 NUMBER• 14 ENGINE TYPE AND MODEL• J-19 

RATED THRUST: 

ENGINE TOTAi. TINE: 

TINE SINCE HOT SECTION OVERHAUL: 

T lllE SINCE I 

NI COMPRESSOR OVERHlUL• 
NZ CONPRE SSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STlGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVEAHlUU 
NZ TURBINE OVERHAUL: 

FUEL I JP-4 FUEL HfC RATIO: 

10150. 

1492. 

o. 

o. 
-D. 
o. 
o. 
o. 

-o. 

1.995 

SEA IAL NUMBER: GE 41B312A 

HAS 

HAS 

HAS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL DAYA ttttttttttttatat•••••••••••••••••••••••••••••••••••••••••••••t••••••••••••••••••••••••••••••••••••••••• 
INLET llA TENPERlTURE, DEGREES F: 

lTMOSPHERIC PRESSURE• 

INLET llA HUMIDITY, LBS HZO/LB AIR: 

RELATIVE HUMIDITY: 

START 89.00 

START 29.34 

o.0176 

52.00 PERCENT 

FINISH 89.00 

FINIS~ 29.H 

SAMPLE LINE• TEMPERATURE, DEGREES C: 150.00, FLOW RATE, LITEKS/MIN: 42.50 

SAMPLE LINE TRANSPORT TINE, SEC• 0.50 

NUMBER DF TESTS: 

COMMENTS: 

AIRFLOW DATA NOT AVAlllBLE FOR NI LESS THAN 6DDD, FIA CALCULATED FROM EXHAUST 
COMP.; N02 DATA OBTAINED BY SUBTRACTION 

El lPSED TEST POWER ENGINE MEASURED GAS GEN 
TIME MODE THRUST ,LBS PERCENT SPEED FUEL AIR FLOW 

OR RATED RPM HOii LB/SEC 
SHP T .o. NI NZ LB/HR 

o.o 11 0 260.0D 5030,DO -o.oo 1200.00 46. 30 
T.15 31 1 IOOB0.00 97 7690.0D -o.oo 8850.DD 163.40 

19.00 21 ] 9250.00 89 7360. 00 -o.oo 8100.00 156.00 
29.00 II 2 6140.00 59 6830.00 -o.oo 5200.DO 125.50 
40.30 11 I 290.00 2 5015.00 -o.oo 1150.00 4'9.o\0 

POWER EXHlUST EXHAUST .•. co co THC. NO NO 
PERCENT GAS GAS IWETI 2 I WET I I WETI 2 

RATED TEMP PRESSURE PPNV l~ETI PPNV PPMV I WET I 
T.O. DEGREES F PSU PFRCENT y PPMV 

2 666.00 -o.oo 317.00 1.45 112.00 4.00 6.DO 
97 1165.0D -o.oo -o.oo -o.oo -o.oo -o.oo -o.on 
89 1142. 00 -o.oo -o.oo -O.OD -o.oo -o.oo -0.CD 
59 949.DD -o.oo -o.oo -o.oo -o.oo -0.0D -o.oo 

2 6BD.OO -D.oo 300.DD 1.•5 eo.oo a.co 4.00 

tAlt COMPRESSOR ENGINE TURD I NE 
FIA 01 St HAAGE PRESSU•E INLET 

TEMP RATIO TE~P 

DFGRHS F EPA OFGHES 

0.001200 -o.oo -o.on -0.DO 
O.D15DDO -0.DO -D.DO -D.DD 
0.01••00 -o.oo -D.00 -o.oo 
0.011500 -o.oo -o.oo -o.oo 
o. 001200 -o.oo -o.oo -o.oo 

NO ALOEHVOES SMOKE PARTICULATES 
x 

IWET I 
PPHV 

10.00 -o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo -0.00 
-o.oo -o.oo -o. 00 -o.oo 
-o.oo -o.oo -o.oo -o.oo 
17 .oo -0.0D -o.oo -o. 00 

POWER HASS EM I NlSS ENI NASS EN I HASS ENI NASS EN I HASS EN I HASS EHi HASS ~HI ~ASS CHI MASS fNI MASS ~-I HASS £•1 
PERCENT co HC N02 to2 NO NOX co HC N02 COl. NO NUX 

RlTED LB/IK LB/IK LB/ IK LB/ IK l8/IK LBllK LB/HR LB/HR LB/HR LB/HR LA/HR LR/HR 
T .o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

2 42.42 8.58 I. 32 3048.67 o.88 2.20 5C.90 10.10 1. 58 3658.41 I.Ob 2.6' 
97 0.20 D.11 O.ll 3138.25 0.33 0.66 1.11 1.01 2.90 21711.48 2.90 5.RI 
89 0.20 0.11 0.)) lllB.25 O.ll 0.66 1.62 0.93 2.66 25-.q,eD 7.6h 5. ll 
59 0.20 D.11 0.33 ll lB.25 O.ll 0.66 1.04 0.59 1.11 16318.88 1. 11 3. 41 

2 40.28 6.15 O.B8 3058.12 I. 76 2.65 46. 12 1.01 1. 01 1517.)2 2.01 3. 04 

POWER co co THC NO NO NO 
PERCENT 2 2 x 
RATED LB/IUTH-HR l8/ IKITH-HA LB/IKITH-HR l8/ IKITl+-HR l8/ IKITH-HA LB/lKlfH-HR 
T .o. 

2 195.182 l4D1D.805 ]9.617 4.058 6.087 ID.145 
9T D.115 2755.306 0.100 0.288 o.288 O.H6 
89 0.115 214B.OB6 0.100 0.2B7 0.2B7 0.575 
,9 0.169 2657.799 0.091 o.2n 0.218 D.55b 

2 159.118 12129.181 24.393 6.996 l.498 10.4q4 

F 
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DATE• 11 1171 

TEST OAGANI UTIOHI S II R I KELLY 

ENGINE SUPPLIER• USAF, KELLY AFB 

ENGINE Olli •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CU ID NUMBER I I~ 

RATED T~RUST: 

ENGINE TOTAL TIMEI 

TIME SINCE HOT SECTION OVERHAUL• 

TIME SINCE• 

NI COMPRESSOR OVERHAUL• 
NZ COMPRESSOR OVERHAUL: 
CDllBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUELi JP-4 FUEL H/C RATIO: 

GE 4HI 76 

10350. 

i'92. HRS 

o. HRS 

o. HRS 
-o. HRS 

o. HRS 
o. HRS 
o. HRS 

-o. HRS 

1.995 

OPEAATIONAl DATA •••••••••****************'***************************************************************************** 

INLET AIR TEMPERATURE, DEGREES F: START BB.OD FINISH B7.00 

ATMOSPHERIC PRESSURE: START 29.26 FINISH 

INLET AIR HUMIDITY, LBS H2D/LB AIR: 0.0159 

RELATIVE HUMIDITY: 51.00 PERCENT 

SUPLE LINE• TEMPERATURE, DEGREES C: 150.00, FLOW RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME• sec: 0.50 

NUMBER OF TESTS: 

COMMENTS• 

F/l CALCULATION BASED ON EXHAUST COMPOS IT ION FOR INITIAL ANO FINAL RUNS, 
N02 OETERHINEO BY SUB TR ACT ION Ht FOR FIRST RUN STILL SLOWLY DECREASING Al ENO 
OF MOOE 

ELAPSED TEST POWfR ENGINE MEASURED GAS GEN CAlC COMPRESSOR ENGINE TURBINE 
11 ME MODE THRUST, LBS PERCENT SPEED FUEL A IA FLOW FIA 01 SCH AR GE PRESSURE INLET 

DR RATED RPM FLOW LB/SEC TEMP RATIO TFMP 
SHP T.O. NI NZ LB/HR DEGREES F EPA OEGRE~S F 

o.o 11 0 215.00 5060,00 -o.oo 1275.00 48.50 0.001100 -o.oo -o.oo -o.oo 
16.25 II 1 6650.00 64 6910.00 -o.oo 5175.00 129. 70 O.OIHOO -o.oo -o.oo -o.oo 
27.15 ll I 9500.00 91 7400.00 -o.oo 8150.00 156.40 O.OH800 -o.oo -o.oo -o.oo 
17,45 1/ 2 10100.00 97 7660.00 -o.oo 8B75.00 162.10 0.015200 -o.oo -o.oo -o.oo 
0.40 11 l 100.00 2 5060.00 -o.oo 1100.00 41.70 0.001000 -o.oo -o.oo -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYOES SMOKE PARTICULATES 
PE RC ENI GAS CH I WET I 2 IWEll IWEIJ 2 x 

RATED TEMP PRESSURE PPMV IWETI PPMV PPMV I WE 11 I WEI I 
r .o. DECREES F PSIA PE RC ENI PPMV PPMV 

2 675.00 -o.oo 402.00 l .48 275.00 8.oo 1,00 11.00 -o.oo -o.oo -o.oo 
64 960.00 -o.oo 44.00 2.n 1.00 J9.00 4.00 41 .oo -o.oo -o.oo -o.oo 
91 1115.00 -o.oo 29.00 2. 75 o.o 62.00 6.00 6A.OO -o.oo -o.oo -o.oo 
97 1156. 00 -o.oo 21.00 2.11 o.o 10.00 7 .oo 11.00 -o.oo -o.oo -o.oo 

2 640.00 -o.oo 119.00 I. 41 60,00 11.00 4.00 15.00 -o.oo -o.oo -o.oo 

POWER MASS EMI MASS EMI MASS EM I MASS EMI MASS EMI MASS EM I MASS EMI MASS fMI MASS EMI MASS EMI MASS EMI MASS EMI 
PERCENI co Ht ND2 C02 NO NOX co Ht N02 (02 NO NO• 

RATED L8/IK LB/IK LB/IK LB/IK LB/ JK LB/IK LB/HA LA/HR LB/HR LB/HA l ~/H~ LB/HK 
T .o. LA FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

51.89 20.ll 0.64 1001. 57 1.10 2.31 66.16 25,qz o. Bl 3B21.0I 2.16 2.91 
64 1.17 o.os 0.56 1112.B2 5.4B 6.04 21.14 0.2B 3.25 18092.05 11.bb ]4,90 
91 2.10 o.o 0.12 1115.57 7 .19 8.11 17 .57 o.o 5, 97 261Bl.96 bl. II 67 .bA 
97 1.66 o.o O.Bl 1136.27 B.29 9.11 14. 71 o.o I, 35 27814. H 13,53 eo.Bq 

2 46.11 •• 13 0.91 3052.50 2.4q 3,39 51.18 5,21 1.00 1151. 74 1. 14 1.H 

POWER co co THC NO NO Nil 
PERCENT 2 2 

RATED L8/IKITH-HA LB/lK.ITH-HR LS/I KITH-HR l8/1KITH-HR LB/ IKl\ITH-HR L8/ l Kiii TH-l·U~. 
T .O. 

2 240.576 11916.3B7 94.255 I ,B64 z,949 IO.Bil 
64 1.210 2120.609 0.043 4,761 n. 4B8 5.249 
91 1.eso 2755.996 o.o 6.496 O.b29 7 .124 
97 1.456 2155.B79 o.o 7.2BO Q, IZB 8.009 

2 111.265 11192.477 17.161 9.128 ], ]19 l 2 • .\4 7 
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OlTEI 11 2171 

TESI OAGINlllTIDNI S II A I KELLY 

ENGINE SUPPLIER! USAF, KELLY AFB 

ENGINE O& fl ••••••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttt•••••••••••••••••••••••• ••••••••• •• • 
CAL 10 NUNBEA: 16 ENGINE TYPE IND MODEL: J-79 

RATED THRUST: 

ENGINE TOTAL TlllE1 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI CONPRE SSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL• 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUELi JP-4 FUEL H/C RATIO: 

10350. 

2075. 

o. 

o. 
-o. 
o. 
o. 
o. 

-o. 
1.995 

SERIAL NUMBER: GE-E41B975 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HAS 
HRS 

OPERATIONAL DATA tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 91.00 FINISH B9.00 

ATMOSPHERIC PRESSURE: START FINISH 29.26 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.015) 

RELATIVE HUMIDITY: 43.00 PERCENT 

SAMPLE LINE: TEllPERIJURE, DEGREES C: 150.00, FLOW RATE, LUERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME, SEC: 0.50 

NUMBER OF TESTS I 

COMMENTS: 

F/A CALCULATION BASED ON EXHAUST COMPOS IT ION FOR INITIAL AND FINAL RUNS. 
N02 OETERlllNEO BY SUBTRACTION 

ELAPSED TEST POWER ENGINE MEASURED GAS GEN CALC COMPKESSOR ENGINf TllRBINF 
TIME MODE THRUSToLBS PERCENT SPEED FUEL A IR FLOW F/A DISCHARGE PRESSUKE INLET 

OR RATED RPll FLOW LB/SEC TEllP RAT 10 I EMP 
SHP T.o. NI N2 LB/HR llEGREES F EPA ll~GREES F 

o.o 7/ 0 320.00 3 5050.0D -0.DD 120D.OO '3.80 O.OD7600 -0.0D -o.oo -o.oo 
11.05 3/ 1 IOD0.00 9 7b85.00 -o.oo 8175.00 161.50 0.015100 -0.DD -o.oo -o.oo 
20.15 21 3 9200.00 88 7380.00 -o.oo 8000.00 153.90 0.014400 -o.oo -o.oo -o.oo 
30.00 II 2 6150.00 59 6910.00 -o.oo 5150.00 IZB. 10 0.011200 -o.oo -o.oo -o.oo 
39.30 11 I HO.DO 3 5060.00 -o.oo 1180.00 43.70 0.007500 -o.oo -o.oc -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALDEHVDES SMOKE PART ICULAIES 
PERCENT GAS GAS IWETI z IWETI lwETI z x 

RATED TEMP PRESSURE PPllV l~ETI PPHV PPMV IWETI I WET I 
T .o. DEGREES F PSIA PERCENT PPHV PPHV 

3 665.00 -o.oo 311.00 1. 53 124.00 1.00 •• oo 11.00 -o.oo -o.oo -o.oo 
9 1157.00 -o.oo 23.00 Z.85 1.00 11.00 5.00 76.00 -o.oo -o.oo -o.oo 

88 1130.00 -o.oo H.OO 2.68 1.00 56.00 5.00 61.00 -o.oo -o.oo -o.oo 
59 909.00 -o.oo 38.00 2.19 o.o 32.00 4.00 36.00 -o.oo -o.oo -o.oo 

3 649 .oo -o.oo 305.00 1.51 6Z.OO 1.00 1.00 10.00 -o.oo -o.oo -o.oo 

POWER "ASS ENI NASS E"I "ASS ENI "ASS E"I HASS EHi MASS EMI HASS EHi HASS E"I H•SS EHi HASS E~ I HASS EHi MASS E~I 

PERCENT co Ht N02 C02 NO NOX co Ht N02 caz NO NOX 
RATED LB/ IK LB/IK LB/ IK LA/ IK LR/lK LB/IK LB/"R LB/HR LU/HR LS/HR LB/HR LR/HR 
T.o. LB FUEL LB FUEL LB FUEL L 8 FUEL LB FUEL LB FUH 

3 46.92 8.98 0.83 3040.50 1. 45 2. z9 56. 31 I 0. 78 1.00 3648.60 1. 1~ 2. 74 
9 1.61 0.04 o.5a 3136.23 a.11 8.14 14.14 O. l5 5. 05 27520.44 11.b I 16. 12 

88 3.20 0.04 0.61 3133.13 6.85 7.46 25.60 0.34 4.89 25069.dZ 54. 76 5Q. 65 
59 3.46 o.o D.6D 3133.43 4.79 5.38 11. 87 o.o 3.08 16131.19 Z4.65 27.7.3 

3 39.39 4.59 0.04 3064. 39 1.49 2.12 46.4B 5.41 o. 75 3615.98 1.15 2.50 

POWER co CD THC NO ND NO 
PERCENT 2 2 x 

RATED LB/ !KITH-HR LB/IUTH-HR LR/ IKtTH-HR L8/IK#Tlt-HR LA/11<.flTH-HR L6/1KITH-HR 
T .a. 

175.963 11401.887 33.6B3 5.4~3 l. llf> 8.570 
9 14. 135 27520.438 o. 352 11.672 5.047 76.720 

88 2.783 2124.981 0.031 5.952 o. 531 b. 4t!4 
59 Z.898 2623. 933 o.o 4.008 0.501 4.50• 

} (]6.120 10635.238 15.917 5.154 2.209 7.16) 
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DATE• 11 6171 

TEST ORGANIUTIOH: S 11 A I KEllY 

ENGINE SUPPLIER: USAF, KEllY AFB 

ENGINE OAJA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• ENGINE TYPE AND MODEL: J-79 

RATED THRUST: 

ENGINE TOTAL TINE: 

TIME SINCE HOT SECT ION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL• 
NZ COMPRESSOR OVERHAUL: 
COMBUSTOR ClN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL' 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL• 

FUEL: JP-• FUEL H/C RATIO: 

10350. 

2149. 

o. 

o. 
-o. 
o. 
o. 
o. 

-o. 

1.995 

SERIAL NUMBER: GF 4183128 

HRS 

HRS 

HRS 
HRS 
HRS 
HRS 
HRS 
HRS 

OPERATIONAL OAT A ••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• ••• 

INLET AIR TEllPERATURE, DEGREES F: START so.co 
AIMDSPHERIC PRESSURE: START 29.35 

INLET AIR HUMIDITY, LBS HZO/LB AIR: 0.0167 

RELATIVE HUMIDITY: 66.00 PERCENT 

FINISH 

FINISH 

83.00 

SAMPLE LINE• TEMPERATURE, DEGREES c: 150.0Q, FLOll RATE, LITERS/MIN: 42.50 

SAMPLE LINE TRANSPORT TIME, SEC: o.5o 

NUMBER OF TESTS: 

COllMENTS: 

F/ A CALCULArlONS BA SEO ON EXHAUSf COMPOSITION FOR FIRST, FIFTH ANO SEVENTH RUNS 
N02 DETERMINED SY SUBTRACTION 

ELAPSEO TEST POWER ENGINE MEASUREn GAS GEN 
TIME MOOE THRUST ,LBS PERCENT SPEED FUH AIR FLOW 

OR RATED RPM FLOW LB/SEC 
SHP T ,O. NI N2 L 8/HR 

o.o 11 0 210.00 •<J65.00 -o.oo 1175.00 45.<JO 
11.00 JI 7 10250.00 99 7665.00 -o.oo 8850.00 161.60 
3'.00 ll 3 9620.00 qz 7380.0C -o.oo 8200.00 15 7. 80 
44.00 II z 6310.00 60 6880.00 -o.oo 5300.00 130. 30 
52.00 11 I 210.00 2 5000.00 -o.oo 1170.00 43.90 
54.00 l/ 7 10200.00 qa 7665. 00 -o.oo 8850.00 161.60 
62.10 11 3 20.00 2 5000.00 -o.oo 1175.00 41, 80 

POWER EXHAUST EXHAUST co co THC NO NO 
PERCE NI GAS GAS IWETI z IWETI I WEii 2 

RATED IEMP PRESSURE PPl'fV IWETI PPHV PP"4V IWEll 
T.O. DEGREES F PS IA PE RC ENI v PP~V 

65•.oa -o.ao 385.00 I .•3 1•5.00 •• oo s.oa 
q9 1158.00 -o.oo IJ.00 2.% o.o 71.00 6.00 
92 1135.00 -a.ao 29.0a 2.78 1.00 58.00 6,00 
60 92'.00 -o.oo '3.00 2.17 1.ao 32.00 5.oa 

2 652 .oo -o.oo 352. 00 1.50 112 .oo 4.00 6.00 
98 I 16a. oa -o.oa 13.aa 2.88 a.a 14.ao a. oo 

2 654.aO -o.oo 351.00 1.58 105.00 •.oo 6.00 

CALC COMPRESSOR ENGINE TURHINE 
F/A OISCHARGE PRES SURF INLEI 

TEMP RATIO IFMP 
DEGREES F EPA DFCRFES F 

0.001100 -o.oo -o.oo -o.oo 
0.015200 -o.oo -o.oo -o.oo 
O.OIHOO -o.oo -o.oo -o.oo 
o. 011100 -o.oo -o.oo -o.oo 
0.007400 -o.oo -o.cc -o.oo 
0.015200 -o.oo -o.oo -o.oo 
0.007800 -o.oo -o.oo -o.oo 

NO ALOEHYOES SMOKF PARI ICULAHS 
x 

IWETI 
PPMV 

q.oo -o.oo -o.oo -o. 00 
n.oa -o.oo -a.ao -o.oo 
6',00 -o.ao -o.oo -a.oo 
37.00 -o.ao -o.oo -o.oo 
10.00 -a.co -o.oo -o.oo 
02.00 -o.oo -o.oo -o.oa 
IQ.OD -o.oo -o.oo -o.oo 

POWER MASS EMI MASS ENI MASS EMI MASS EMI MASS EMI MASS EH I MASS E•I ~ASS EMI MASS EMI MASS E.•I MASS EMI .•ASS EMI 
PERCENI co Ht NOZ C02 NO NOX co HC N02 coz NO NUX 
RUED LB/IK L8/IK LR/IK LR/IK LB/ IK LB/ IK LB/HR LB/HR LB/HR LB/HR LB/HR LB/HR 
T.O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

z 51.86 11.19 I. II 3026.69 o.aq 1,q9 bO,<J• 13.1• I. 30 3556,36 I. O• 1. 34 
9q a.ea o.o 0.6b 31H.4'l 7.87 8. 51 7. 76 o.o 5. 88 27766.82 6'l.63 75.51 
92 z.oa 0.04 0.71 3115.49 b.84 7.55 I 7 .01 Q,14 5. 80 HHl.02 Sb.OS 61.88 
60 l.62 0.05 0.69 llll.06 4.42 5, 11 19.11 0.26 3.66 16605. lq 2 3.44 21.10 

2 45.47 a.z• I. 27 1044,bq 0.85 2.12 5J.za 9. 70 l.4Q 3562.28 a.qq 2. 48 
98 O.<JO o.o O.'ll 313 7. 46 8.43 q.]4 1. ~8 o.o 8.06 27766.48 "· 58 82.65 

2 43.1] 7. 3q 1. 21 la50. 82 o. 81 2.02 50.68 8.68 1.'2 3584. 71 C.9'::i 2. 37 

POWER co co IHC NO NO NU 
PERCE NI 2 2 • 

RATED LB/IUIH-HR LB/ IKITH-HR L8/IKllH-HR LB/lKITH-H~ LB/ ll'llTH-HR LR/ I KUH-HA 
I .O. 

2 26•.950 15•6Z.453 H.150 4 .522 5.652 10.173 
9q 0.151 27a8.'l58 a.a 6, 7q3 0.574 7.367 
qz 1. 774 2672.663 a.015 5.829 Q.6al 6.432 
6a 3.039 2631.568 a.a4a 3, 714 o.saa 4,zq5 

2 211.31.0 15488.l•I 42.154 4. 318 6.417 10.7"4 
98 a. 782 2122.zo4 o.a 7. 312 a.7QQ 0.101 

2 206.8'11 14611.484 H.443 l.H72 5 .809 Q.6RI 
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DATE: " 9171 

TEST ORGINIUTION1 SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NIS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••*'''''''''''''''''*''''''''*''''''''''''''''''''''''''''''''''''''''* 
CAL ID NUMBERI 91 ENGINE TYPE IND llDDEL: TFlO P6C 

RUED THRUST: 

ENGINE TOTAL TIMEI 

TIME SINCE HOT SECTION OVERHAUL• 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
NZ COMPRESSOR OVERHAUL: 
COM BUS TOR CAN REPLICENENT I 
F IAST STAGE NOULE GUIDE VANE OVERHAUL! 
NI TURBINE OVERHAUL• 
NZ TURBINE OVERHAUL• 

FUELi JP-5 FUEL H/C RAT IOI 

11500. 

1101. HRS 

851. HRS 

460. HRS 
851. HRS 
-o. HRS 
-o. HRS 

525. HRS 
711. HRS 

1.970 

SERIAL NUMBER: 652011 

OPERATIONAl DATA ''''''''*'''''*''''*''''''''''''*'''*'*'''''''''''*'*''''''''''''*'*'''''*'***''''''''''''''''''''''''* 
INLET AIR TENPERATURE, DEGREES F: START 16.00 FINISH 

ATMOSPHERIC PRESSURE: START 30.04 FINISH 

INLET AIR KUMIDITYo LBS H20/LB AIR• 

RELATIVE HUMIOlrY• 

0.0161 

86.DO PERCENT 

76.00 

SIMPLE LINEI TEMPERATURE, DEGREES C: lZl.DO, FLOW RATE, LITERS/MIN: -o.oo 

NUMBER OF TES TS I 

COMMENTS: 

H/C CAL ES Tl MATED 

CLOCK TEST 
TIME MODE 

-o.oo II 0 
-o.oo 21 I 
-o.oo ]/ z 
-o.oo 4/ ] 

POWER E•HAUST 
PERCENT GAS 

RATED TEMP 
r .o. DEGREES F 

0 -o.oo 
51 1483.00 
68 l65a.ao 
97 1990.00 

POWER 
THRUSToLBS 

OR 
SHP 

-o.oo 
5961.00 
7905.00 

11160.00 

EXHAUST 
GAS 

PRESSURE 
PSU 

-o.oo 
15.50 
ZI. 4D 
)l.4a 

-o.oo 

ENGINE MEASURED GAS GEN CALC 
PERCENT SP EEO FUEL A IR HOW FIA 

RATED RPM FLOW LR/SEC 
T .O. NI NZ LB/HR 

0 -o.oo -o.oo -o.oo -o.oo -0.000000 
SI 71Z5.00 IZ840.00 HI0.00 -o.oo -0.000000 
68 8500.00 13453.00 4550.00 -o.oo -0.000000 
97 9697 .00 14417.00 6915.00 -o.oo -0.000000 

co co THC NO NO NO 
IOAYI 2 CORYI CORYI 2 x 

PPMV CDRYI PPMV PPMV IORYI IORY I 
PERCENT v PPMV PPMV 

815.00 1. 84 -o.oo -o.ao ]. aa 1.oa 
zo.oo 2.42 -o.oo -a.ao 4. 00 4.ao 
n.oa 2.62 -a.aa -a.aa e. aa a.a 
11.aa 2.ee -o.oa -a.ao 4.aa 4.aa 

COl<P~ESSOR ENqlNE fURBINE 
OISCHARCE PRESSUKE INLET 

TEMP RATIO TEMP 
DEGREES F EPR DEGREES F 

-o.oo -o.oo -o.oo 
-o.oo I. 53 -o.oo 
-o.oo 1.73 -o.oo 
-a.aa 2.a1 -a.aa 

ALDEHYDES S'4UKE PARI ICULATES 

-a.ao -o.oo -o.ao 
-o.oo -a.aa -a.aa 
-a.oa -a.aa -a.aa 
-a.aa -a.ao -a.aa 

POWER MASS EMI MASS EM I MASS EMI MASS EMI MASS EHi MASS EHi HASS EMI ~ASS EMI ~ASS EHi "'ASS t:~ I MASS EMI ~ASS E•I 
PERCENT co Ht N02 C02 NO NOX co HC N02 cn2 NO NOX 

RATED LB/IK LB/IK LO/IK LB/IK LB/IK LB/U LB/HR L~/HR LB/HR LR/HH L~/HR LB/HR 
T.O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

a 84. 89 -o.oo a. 51 1011.15 -o.oo a.51 -o.oo o.oo -a.oa -o.aa o.aa -o.aa 
H 1.65 -o.oo a.5~ 1141.91 -a.aa a.H 5.64 -o.aa 1.85 1a111.•7 -o.aa I. 85 
6B 0.99 -o.aa 1.oa ]142.96 -o.aa a.a 4.52 -a.ao ~- 5b 1 Haa.•e -a.oa a.a 
97 0. 76 -o.ao a.46 3143. 12 -o.ao 0.46 5.Z8 -a.ao l.16 21136.08 -c. aa ). lb 

POWER co co THC NO NO Nil 
PERCENT 2 2 x 

RATED LB/IKITH-+4R LB/IKHH-HR LRflKITH-HR LB/ IKHH-HR LR/IKITH-HR LB/IKITrl-H~ 

r .o • 

.. •HORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLE .. • 
51 a.945 1797.144 -o.oaa -a.aaa o. lll 0.Jl l 
68 0.571 18a9.04] -o.oaa -a.aaa a.577 a.a 
97 0.41) 1947.677 -a.aaa -a.aaa 0.281 a.2s1 
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DUE: 11 9/7l 

TEST ORGANIZATION• SCOTT/NORFOLK 

ENGINE SUPPLIER: NORFOLK NAS 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••******************************* 
CAL ID NUll8ER1 ENGINE TYPE ANO MODEL: TF30 P6C SERIAL NUllBER: P652063 

RATED THRUST: ll 5DD. 

ENGINE TOTAL TIME: D. HRS 

JlllE SINCE HOT SECTION OVERHAUL: D. HRS 

TlllE SINCE• 

NI COMPRESSOR OVERHAUL: D. HRS 
N2 COMPRESSOR OVERHAUL: D. HRS 
COMBUSTOR CAN REPLACEMENT: D. HAS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: D. HRS 
NI TURBINE OVEAHAUL: o. HRS 
N2 TURBINE OVERHAUL• o. HRS 

FUEL I JP-5 FUEL H/C RATIO: l.91D 

OPERATIONAL DATA ******************************************************************************************************* 
INLET AIR TEMPERATURE, DEGREES F: SfART 86.00 FINISH 86.50 

ATMOSPHERIC PRESSURE: START 30.D8 f INISH 3D.D5 

INLET AIR HUMIDITY, LBS H20/LB AIR: D.Dl46 

RELATIVE HUMIDITY: 55.DD PERCENT 

SAMPLE LINEI TEMPERATURE, DEGREES C: 126.00, FLOW RATE, LITERS/MIN: -D.DD 

SAMPLE LINE TRANSPORT TIME, sec: -0.DD 

NUMBER Of IESTSI 6 

COMMENTS: 

H/C CAL ESTIMATED 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CAlC COMPRESSOR ENGINE TURBINE 
TIMF. MOOE THRUST o LBS PERCENT SPEED FUEL AIR FLOW FIA DISCHARGE PRES SURF INLET 

OR RATED RPll FLOW LB/SF.C HMP RATIO TFMP 
SHP T .o. NI N2 LB/HR DEGREES F EPA DEGREES 

-o.oo I/ 0 -0.DD 0 -D.DD -D.DD -D.00 -0.DO -0.000000 -o.oo -o.oo -o.oo 
-o.oo I/ I -o.oo 0 -o.oo -o.oo -o.oo -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo II l 6BO.OO 5 3190.00 8430.0D 100.00 -o.oo -0.000000 -o.oo -o.oc -o.oo 
-o.oo 2/ I 5390.00 46 75B6.00 12826.00 3120.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 3/ 2 1156. 00 62 8340.0C 13165.00 '130.00 -o.oo -0.000000 -o.oo 1.64 -o.oo 
-o.oo 4/ 3 11081.00 96 qq9B.oo 1H01.oo 6Bl0.00 -o.oo -0.000000 -o.oo 2.05 -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALDEHYOES SllOXE PART ICULATfS 
PERCENT C.AS GAS CDRYI 2 IDRYI IORYI z x 

RATED HMP PRESSURE PPMV ICRYI PPMV PPMV IDRYI IDRYI 
T .O. DEGREES F PSIA PERCENT PPMV PPl'itV 

0 -D.00 -o.oo 625 .oo l.B2 255.00 5.00 4.00 q.oo -o.oo -o.oo -o.oo 
0 -o.oo -o.oo 610.00 1. 81 220.00 10.00 4.00 5.00 -o.oo -o.oo -o.oo 
5 955.00 -o.oo 622.00 1.86 225.00 4.90 4.00 4.90 5.90 -o.oo -o.oo 

46 1465.00 13.BO 62.00 2.50 14.00 46.00 0.00 3A.00 0.90 -o.oo -c.oo 
62 1635.00 IB.BO 3B.OO 2.80 9.00 65.00 9.00 60.00 0.90 -o.oo -o.oo 
96 1990.00 30.80 32.00 3.35 1.00 IH.00 s. 00 133.00 0.90 -o.oo -c.oo 

POWER MASS EMI MASS EMI llASS EHi HASS EHi HASS EM I HASS fHI HASS EHi ~ASS EMI HASS EHi HASS EMI HASS E.i :USS EHi 
PERCENT CD HC 

MATED L8/ IK LB/IK 
T .o. LB FUEL LB FUEL 

0 65.56 15.32 
0 64.49 13.32 
5 64. 01 13.26 

46 4.95 0.64 
bl 2. 71 o. 37 
q6 1.91 0.24 

POWER co 
PERCENf 

R ATEO LB/IUH+-HR 
T .O. 

• .. HORSEPOWER-HR OR THRUST-HR 
• .. HORSEPOWER-HR OR THRUST-HR 

5 65.894 
46 2.864 
62 1.565 
96 1.174 

NU2 
LB/IK 

LR FUEL 

0.69 
0.69 
0.68 
1.05 
I. 05 
o. TB 

co 
2 

LB/ IKtTH-HR 

BASIS NOT 
BASIS NOT 

3096.024 
IB14.69l 
1811.783 
1930.269 

C02 NO 
LB/lK LB/IK 

LB FUEL LB FUEL 

2999.50 0.86 
300b.65 I. 74 
3007.57 o. B3 
3135.00 6.03 
3139.25 7 .62 
3140.87 I 3. 23 

THC 

LR/lKtTH-HR 

CALCULABLE• .. 
CALCULABLE••• 

ll.652 
o. )70 

0.212 
0.147 

NOX co 
LB/ IK LB/HR 

LB FUEL 

1.55 -c.oo 
o. 87 -o.oo 
O. R3 44. Bl 
4.98 15.44 
7.0) 11.20 

13.04 13.oo 

NO 

LR/IK#TH-HR 

0.853 
3 .49 I 
4.397 
R.132 

HC 
LB/HR 

-o.oo 
-o.oo 

9. 28 
2.00 
1. 52 
1.63 

NO 
2 

LB/ lKHH-HR 

0.696 
0.607 
0.60Q 
0.482 

NU2 
LR/HR 

-o.oo 
-o.oo 

0.47 
3. 27 
4.36 
5.J4 

C02 
LH/HR 

-o.oo 
-o.oo 

2105.30 
97Bl. IR 

129b5.12 
21 lB9.JO 

NO 
x 

LB/IUfH-HR 

O. H5J 
2.884 
4.05q 
a.011 

"" NOX 
LP/ HP. LB/t-'M 

-o.oo -o.oo 
-o.~o -o.oo 

0.58 0.5B 
1a.a1 15.54 
3l.4b 29.04 
90.11 88. 77 

IV-350 
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DATE• 6130171 

TEST DRGANIUTIOH• StOTTINORFOU 

ENGINE SUPPllERI PRATT AND WHITNEY 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

t&L ID NUMBER• 101 ENGINE TYPE AND MODEL• TF30 P6t 

RUED THRUST• 

ENGINE TOTAL TIME: 

rtME SINCE HOT SECTION OVERHAUL: 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
tOMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOLLLE GUIDE VANE OVERHAUL! 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAUll 

FUELi JP-S FUEL Hit RATIO: 

11500. 

1160. HRS 

o. HRS 

o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 
o. HRS 

1.910 

SERIAL NUMBER: 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START B6.00 FINISH 97.00 

ATMOSPHERIC PRESSURE: START 30.02 FINISH 

INLET AIR HUMIDITY, LBS H201LB AIR: 0.0190 

RELATIVE HUMIDITY: 65.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES t• 119.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: 5 

COMMENTS: 

Hit CAL EST UIATED 
PROBE J57 I EPAI MOD 

CLOCK TEST 
TIME MOOE 

-o.oo 21 0 
-o.oo 31 2 
-o.oo 3/ 3 
-o.oo 41 3 
-o.oo 41 4 

POWER EXHAUST 
PERCENT GAS 
RATED TEMP 
T .o. DEGREES F 

49 1349. 00 
64 1499.00 
64 1499.00 
99 1865.00 
99 zoos.no 

POWER 
THRUST,LBS 

OR 
SHP 

566B.OO 
7443.00 
H0.00 

11451.00 
11430.00 

EXHAUST 
GAS 

PRESSURE 
PSIA 

14.00 
19.00 
19.00 
31.00 
31.00 

ENGINE MEASURED 
PERCENT SP EEO FUEL 

RATED RPM FLOW 
T .o. NI N2 LB/HR 

49 7630.00 12856.00 31H.OO 
64 B310.00 1339B.OO 4130.00 
64 9310.00 13398.00 4130.00 
99 9911.00 14551.00 6895.00 
99 9911.oD 14580.00 6965.00 

to to THC NU 
IORYI 2 IORYI C DRYI 

PPMV C ORYI PPMV PPMV 
PERCENT 

36.00 1.40 -o.oo 10.00 
21.00 2.20 -o.oo 35.00 
19.00 Z.04 -o.oo 15.00 
1 e.oo 3. 52 -o.oo 120.00 
23.00 3.50 -o.oo 120.00 

GAS GEN CALC 
AIR FLO~ FIA 

LB/SEC 

-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-D.00 -0.000000 

NO NO 
2 x 

CORVI I ORY I 
PPMV PPMV 

4.00 14.00 
Z.50 11.50 
2.50 37.50 
5.00 125.00 
6.00 126.00 

COMPRESSOR ENGIN[ TURBINE 
01 SCHARGE PRESSUHE INLFT 

TEMP RATIO TEMP 
DEGREES f EPR DEGRFES F 

-o.oo I .4B -o.oo 
-o.oo 1.65 -o.oo 
-o.oo 1.65 -o.oo 
-o.oo 2.06 -o.oo 
-o.oo 2.06 -o.oo 

ALDEHYOES SMOKF P~RTICULATf.S 

1.00 -o.oo -o.oo 
3.00 -o.oo -o.oo 
2.00 -o.oo -c.oo 
1.00 -o.oo -c. 00 

-o.oo -o.oo -o.oo 

POWER MASS EMI MASS ENI MASS EM I MASS ENI MASS EHi MASS EMI MASS ENI MASS FMI MASS EMI •ASS EMI MASS E•I HASS r•I 
PERCENT co HC N02 coz NO NOX co HC ND2 coz NO NOX 

RATED LBllK L Bl IK LB/IK LB/IK LAllK LB/IK LB/HR LB/HR LB/HK LBIH• LR/HP LB/HR 
'.o. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

49 5.13 -o.oo 0.94 3136. 46 2.34 3.29 16.09 -o.oo Z.94 9912.80 I. ]4 IO. 2B 
64 z.45 -o.oo o.31 3140.67 5.22 5.60 10.13 -o.oo 1. 54 I 2'110.96 11. 51 21. 11 
64 1. B6 -o.oo 0.40 3141.60 5.6] 6.04 7.69 -~.00 1.66 12914.79 2 l.21 24.9) 
qq 1.02 -o.oo 0.41 3142.92 11.20 11.61 7.04 -o.oo l. 21 21618.~8 11.12 80.H 
9'1 1. 31 -o.oo 0.56 3142.46 11.26 11. 83 9.02 -o.oc ]. 87 21572.98 11. ll 81.19 

PDNER co co THC NU NO so 
PERCENT 2 2 • 

RATED LB II KITH-HR LB/ !KITH-HR LB/lKITH-HR L9/lK61TH-HR LB/ IKlllH+-HR LB/I KITH-HR 
T .O. 

4'1 2.839 1134.1'11 -o.ooo 1.295 0.518 1.81' 
64 1.361 1142.706 -o.ooo 2.H9B 0.201 l .105 
64 I.OH 1143.220 -o.ooo 1.121 0.223 3.l';O 
qq 0.615 IBHB.112 -o.ooo 6.131 o.2ao 1.0ll 
99 o.789 18B1.400 -o.ooo 6.765 0.]]8 1.103 
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DATE• 7/19/11 

TEST ORGANllATIONs SCOTT/NORFOLK 

ENGINE SUPPL IERI NORFOLK NAS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER• 142 ENGINE TYPE ANO MODEL: TF10 P6C SERIAL NUMBER: 

RATED THRUST: 11500. 

ENGINE TOTAL TIMEI 1101. HRS 

TIME SINCE HOT SECflON OVERHAUL: o. HAS 

TIME SINCE1 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOA CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HAS 
NI TURBINE OVERHAUL: o. HAS 
N2 TURBINE OVERHAUL• o. HAS 

FUEL: JP-5 FUEL H/C RATIO: 1.970 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, OEGAEES F: START 81.50 FINISH h.00 

ATMOSPHERIC PRESSURE: START FINISH 2q.91 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0166 

RELATIVE HUMIDITY: 67.00 PERCENT 

SAMPLE LINE• TEHPERUURE, DEGREES c: IOB.qo, FLOW RATE, LITERS/MIN• -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMRER Of TESTS I • 
COMMENTS: 

"IC CAL EST I MATEO 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME MOOE THAUST,LBS PERCE NI SPEED FUEL A IA FLOW FIA 0 I SC HAR GE PRES SUH INLET 

OR RATED RPM FLOW LB/SEC rEHP MAHO TEMP 
SHP T .O. NI N2 LB/HR DEGREES F EPR DEGREES 

-o.oo II 0 6•0.00 5 312q.oo B267.00 665.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 21 I 5781.00 50 1101.00 12735.00 1260.00 -o.oo -0.000000 -o.oo I. 51 -o.oo 
-o.oo 31 2 761B.OO 66 8•54.00 13266.00 4320.00 -o.oo -0.000000 -o.oo 1.1c -o.oo 
-o.oo ., 3 11050.00 % qB25. oo l 4300. 00 6Bq5.oo -o.oo -0.000000 -o.oo -o.oo -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYDES S•DKE PART ICULATfS 
PERCENT GAS GAS lORYI 2 lDRYI l DAVI 2 x 

RATED TEMP PRESSURE PPMV l DRY I PPHV PPMV lORYI lORYI 
T .o. DEGREES F PSIA PERCENT V PPMV PPMV 

~ '112.00 -o.oo 102.00 0.85 -o.oo 6.00 l.'10 •• oo 1.10 -a.no -o.oo 
50 1•10.00 14.90 10.00 2.46 -o.oo 15.00 B.oo 38.00 0.50 -o.oo -n.oo 
66 1615.00 20.50 ~6.00 2.1B -o.oo 51.00 4.00 61.00 o.Bo -o.oo -o.oo 
q6 19BB.OO 11. 50 n.oo l. 5B -o.oo 130.00 4.00 132 .00 0.50 -o.oo -o.oo 

POWER MASS EHi JIASS EMI MASS EMI MASS EHi MASS EHi HASS EHi MASS EHi MASS [HI MASS EM I MASS EM I MASS £~1 .•ASS £•1 
PERCENT co Ht N02 C02 NO NOX co Ht N02 C02 Nn NOX 

RATED LB/IK LB/lK L 81 lK LB/IK LBllK LB/ IK LB/HR LR/HR LB/HR LB/MN LR/HP LB/HR 
T .a. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

5 68.61 -o.oo o. 71 1036.63 2.2• 1.4q 45.66 -o.oo 0.47 201•.36 l. 4q 0.99 
50 5.6B -o.oo 1.01 3135.60 4.66 5.06 IB .5 l -o. 00 3.4B 10222.os 15.20 lb.51 
66 J. 31 -o.oo 0.47 3139.13 6.26 1. 20 l4.2B -o.oo Z.04 11561.qo 71.0J 31. l l 
96 I .B4 -o.oo 0.11 1141.63 11.91 12.! I 12. 71 -o.oo 2. 53 21061.52 Al. 23 R3. 50 

POWER co co THC NO ND NO 
PERCENT 2 2 x 

RATED LB/ IKITH--HR LB/IKHH-HR LB/lKITH-HR LB/ !KOTH-HR LB/ lKIT~HR. LB/ IKIT~-HR 
T .o. 

5 11.HB 3155.251 -o.ooo 2.328 o. 131 l.~5Z 

50 1.202 176B.216 -o.ooo 2.630 0.601 2 .855 
66 1.815 11B0.24' -o.ooo 3. 548 0.268 4.0B4 
96 1.150 1%0. llq -o.ooo 1.442 0.229 7.556 
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DATE: 7/ZJ/71 

TEST ORGAN! lATION• SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK HAS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBERI 154 ENGINE TYPE AND MODEL: TFJO P6C 

RATED THRUST: 

ENGINE TOTAL TIME• 

TlllE SINCE HOT SECTION OVERHAUL: 

NI COMPRESSOR OVERHAUL! 
NZ COMPRESSOR OVERHAUL: 
COMBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL• JP-5 FUEL H/C RATIO: 

11500. 

916. HRS 

Z15. HRS 

Z15. HRS 
215. HRS 
-o. HRS 
-o. HRS 

215. HRS 
o. HRS 

1.910 

SERIAL NUMBER• P651947 

OPERATIONAL DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 74.00 FINISH 15.00 

ATMOSPHERIC PRESSURE• START 30.05 FINISH 30.05 

INLET AIR HUMIDITY, LBS HZO/LB AIRI 

RELATIVE HU'llOITY: B9.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 101.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRAN SP OAT TIME, SEC: -o.oo 

NUMBER OF TESTS I 4 

COMMENTS I 

H/C CAL EST IMATEO 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CALC CUMPAESSOR EfllGI NE TURBINE 
TIME MODE THRUST, LBS PEACE NT SPEED FUEL A IA FLOW FIA 01 SC HAR GE PRESSURF INL(T 

OR RA TEO RPM FLOW LB/SEC TEMP RATI 0 If.MP 
SHP T .o. NI NZ LB/HR DEGREES F EPM OEGAEF.S 

-o.oo II 0 610.00 5 3186.00 8369.00 700.00 -o.oo -0.000000 -o.oo -o.oo -o. 00 
-o.oo 21 I 6046.00 5Z 1190.00 IZ878.00 HZ0.00 -o.oo -0.000000 -o.oo 1. 5• -o.oo 
-o.oo 3/ 2 80Z4.00 69 8575. 00 13485.00 4570.00 -o.oo -0.000000 -o.oo 1.13 -o.oo 
-o.oo 4/ 3 1111>0.oo 97 97ZO. 00 14348.00 6810.00 -o.oo -0.000000 -o.oo z.os -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALCEHYOES SMOKE PARTICULATES 
PERCENT GAS GAS IORYI z IDRYI I ORYI z x 

RATED TEMP PRESSURE PPMV IORYI PPHV PPHV IDRVI CORVI 
T.O. DEGREES F PSU PERCENT V PPMV PPMV 

5 920.00 -o.oo 314.00 0.78 139.00 z.oo 1.90 l.90 2.60 -o.oo -o.oo 
52 1410.00 15.80 66.00 2.1• 1.00 40.00 8. 00 48.00 0.10 -o.oo -o.oo 
69 1640. 00 21. 40 43.00 2 .82 0.49 6Z.OO 5. 00 67 .00 1.10 -o.oo -o.oo 
97 1945.00 30.90 H.OO ]. 42 o.•<1 125.00 4.00 129.00 1.20 -o.oo -c.oo 

POWER HASS Elll MASS Ell! HASS EHi MASS E"I HASS EMI MASS EH I "ASS Elli MASS EM I llASS Elll MASS E:H ~ASS E~I '1ASS EM I 
PERCENT co Ht NOZ coz NO NOX co Ht N02 Cil2 NO NOX 

RATED LB/ IK LB/ IK L8/IK LB/ IK LB/IK LB/IK LB/HA LB/HR LB/HR LB/HR LA/HA. LB/HR 
T.D. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

5 76.14 19. 30 0. 76 2911.92 0.80 1.55 SJ.JO 13.51 o. 51 2080.15 a. 'Jb 1.oq 
5Z 5.H o.os 1.10 3135.14 5.49 6. 58 18. 85 0.16 J.15 10124.ZI 1 e. 7b 22.52 
b'I ]. 05 0.02 0.58 31)9.68 1.22 7.80 13.9Z o.o. 2.bb l 414A.:l'j 12.98 35. 64 
91 •••• o.oz o. 38 3141.36 12.00 1z. )9 13.54 0.11 2.62 ZI ]92. 64 81.14 ••• )5 

POWER co co THC NO NO NO 
PERCENT 2 2 x 

RA TEO L8/IKITH-HR LB/ IUTH-HR LB/ IKITH-HR LB/lKITH-us;i LB/ l!UTH-HR LB/ lK Ht-t-Hi:t 
T .O. 

5 79. 553 3104.994 20.169 0.83Z 0.791 1.67.l 
52 1.111 1113.110 0.021 3.10) 0.021 ) • 724 
69 1.135 178B.119 0.011 4.110 o. 331 "·"41 
97 1. 213 1916. 903 0.010 1. JZ4 0.23' 7.559 

F 
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DATE• 7126171 

TEST ORGAN I UT IONI SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••*********************************************************************' 

CAL ID NU"BER: 155 ENGINE TYPE AND "ODEL: TF30-PB SERIAL NUMBER: Pbb4H4 

RATED THRUST: 12500. 

ENGINE TOTAL TIME• qb1. HRS 

TIME SINCE HOT SECTION OVERHAUL• qb1. HRS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: %1. HRS 
NZ CO"PRESSOR OVERHAUL: 967. HRS 
CO"BUSTOR CAN REPLACEMENT: 9b1. HRS 
FIRST STACE NOZZLE GUIDE VANE OVERHAUL: %1. HRS 
NI TURBINE OVERHAUL: 967. HRS 
NZ TURBINE OVERHAUL: 967. HRS 

FUEL: JP-5 FUEL Hit RATIO: 1. '170 

OPERATIONAL OATA ***********************************************************************************************'******* 
INLET AIR TEMPERATURE, DECREES F: START Bb.50 FINISH B6.50 

ATMOSPHERIC PRESSURE: START Z9.Bb FINISH 

INLET AIR HUMIDITY, LBS HZDILB AIR: O.Ol 14 

RELATIVE HU"IDITY: 64.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DECREES t: 107.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME. sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

Hit CAL ESTIMATED 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENG INC TURBINE 
TIME ~DOE THRUST oLBS PERCENT SPEED FUEL AIR FLOW FIA DI SCH ARCE PRESSUME INLET 

OR RATED RPM FLOW LB/SEC TEMP RA Tl 0 TEMP 
SHP T .o. NI NZ LB/HR DECRFES F EPR llEGWEES F 

-o.oo II 0 -o.oo 0 -o.oo -o.oo -o.oo -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo JI I 7953.00 b) B465.00 13570.00 4)60.00 -o.oo -0.000000 -o.oo I .b 7 -o.oo 
-o.oo ., ) 11237.00 B9 9640.00 IH05.00 b5ZO.OO -o.oo -0.000000 -o.oo z.01 -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOEHYDES SMO~E PARTICULATES 
PERCENT GAS GAS IDRYI 2 IORYI IDRYI 2 x 

RATED TEMP PRESSURE PPNV IORYI PPMV PPMV IDRYI IDRYI 
T .O • DECREES F PSIA PERCENT PPMV PPMV 

0 -o.oo -0.DO )60.00 0.19 IBT .OO 2.00 2.00 4.00 5.70 -o.oo -G.00 
6) lb55.0D 19.60 22.00 2. b5 1.00 B5.00 J.00 BB.OD o.~o -o.oo -o.oo 
B9 1915.00 29.50 q.oo J.15 1.00 150.00 J.00 153.00 o.zo -o.oo -o.oo 

POWER MASS EMI MASS EMI MASS EM I MASS ENI MASS EHi HASS EM I MASS ENI HASS EHi HASS EHi HASS FMI MASS EMI MASS EHi 
PERCENT co HC NO?. coz NO NOl co HC NOZ CO? NO NOX 

RA TEO LB/lK LBllK LB/lK LBllK LR/lK LB/ lK LB/HR LB/HR LB/HR LB/HR l D/Hi;l LB/HR 
T .o. LB FUEL LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL 

0 n.zq 25.11 o. 7B z•Ho.Bq o. 7B 1. 5b -o.oo -o.oo -o.oo -o.oo -o.oo -o.oo 
b) l .66 0.04 0.37 3141.BO 10.B 10.q1 7. 24 0.19 l.bZ 1369B.Z4 •5.93 '7.55 
B9 o. 57 0.04 O.JI 310.5) 15.65 15.96 J.n O.Z4 z.n4 2o•q5.19 !OZ.OJ 104.07 

POWER co co THC NII NO NU 
PERCfNT 2 2 x 

RATED LBllUTH-HR LB/ lKUH-HR LAI IKITH-HR LB/ I KUH-HR LR/ lKITH-HR LB/lKlllTH-HM 
T .O. 

•••HORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLE .. • 
6) 0.'110 11zz.3qq O.OH 5.175 0.204 5 .979 
B9 O.HZ lBZJ.956 O.OZl 9.0BO 0.182 9.2bl 
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DATE• 

TEST ORGANIZATION• SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUllBERI 106 ENGINE TYPE ANO llOOEL: J52 - PBA 

RATED THRUST: 

ENGINE TOTAL TlllEI 

TI HE SINCE HOT SEC Tl ON OVERHAUL: 

TIHE SINCE• 

NI COMPRESSOR OVERHAUL: 
N2 COMPRESSOR OVERHAUL: 
COHBUSTOR CAN REPLACEMENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
N2 TURBINE OVERHAULI 

FUEL: JP-5 FUEL Hit RATIO: 

9300. 

369. HRS 

HZ. HRS 

369. HRS 
369. HRS 
369. HRS 
369. HRS 
369. HRS 
624. HRS 

1.910 

SERIAL NUHBER: P661536 

OPERATIONAL DATA •••••••••••••••••••••••••t•t•••tttttttttttttttttttttttttttttttttttt•ttttttttttttttttttttttt•••••••••••• 

INLET AIR TEMPERATURE, DEGREES F: START 14.00 FINISH 14.00 

ATHOSPHF.RIC PRESSURE: START FINISH 29.75 

INLET AIR HUMIDITY, LBS H201LB AIR: 0.0116 

RELATIVE HUMIDITY: 92.00 PERCENT 

SAHPLE LINE: TEMPERATURE, DEGREES C: 104.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE JRANSPORT TINE, SEC: -o.oo 

NUMBER OF TESTSI 4 

COHllENTS: 

H/C CAL ESTIHATEO 

CLOCK TEST POWER ENGINE HEASUREO GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME HOOE THRUST, LBS PERCENT SPEED FUEL A IR FLOW FIA DISCHARGE PRESSURF INLET 

OR RATED RPH FLOW LB/SEC TFHP RATIO TfHP 
SHP T .o. NI N2 LB/HR DEGREES F EPR DEGREES F 

-o.oo II 0 -o.oo 0 -o.oo -o.oo -o.oo -o.oo -o.ccoooo -o.oo -c.oo -o.oo 
-o.oo 21 I 5920. 00 63 -o.oo 11C6.00 4420.00 -o.oo -o.oooooc -o.oo 2.0• -o.oo 
-o.oo 3/ 2 7720.00 83 -o.oo 11628.00 5915.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 41 3 8626.00 92 -o.oo 11909.00 6800.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 

POWER EXHAUST EXHAUST co co THC ND NO NO ALOEHYOES SMOKE PARTICULATES 
PERCENT GAS GAS IDRYI 2 IORYI I DRYI 2 • 

RATED TEHP PRESSURE PPMV I ORYI PPMV PPHV IORYI IORYI 
T .o. DEGREES F PSIA PERCENT PPHV PPHV 

D -o.oo -o.oo 330.00 1.07 -o.oo e.oo 1.90 e.oo 2.10 -o.oo -o.ou 
63 B9.50 32.00 10.00 2. 36 9.00 35.00 ~.oo 39.00 0.10 -o.oo -o.oo 
83 1048.00 42.60 50.00 2.85 -o.oc 57 .00 J.00 6B.OC 0.60 -o.oo -o.oo 
qz 1140.00 47.90 26.00 3.07 0.90 80.00 3.00 B5.00 o.~o -o.oo -o.oo 

POWER MASS EHi HASS EMI HASS EH I NASS EH I HASS EM I HASS EMI HASS ENI HASS EHi MASS EH I HASS fHI HASS EMI HASS EHi 
PERCENT co Ht N02 C02 NO NOX co Ht N02 C02 NO NOX 

RATED LBllK L RI IK LBllK LB/ IK LB/ IK LB/IK L8/HR LB/HR LR/HR L8/HR L ~/HR LB/ HR 
T .O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 59.8B -o.oo o.57 3050.44 2.3B 2.3B -c.oo a.co -o.oc -a.co -o.oo -c.co 
63 5. 92 0.44 1.11 3134. CJ 4. B6 5.41 26.15 1.93 4.•1 13B52.43 2l.4B 21.93 
B3 3.50 -o.oo 0.35 3139.02 6.56 7. B3 20. 73 -o.oo 2.04 18567.28 18.82 46.Jl 
qz l.69 C.03 o. 32 3141. 77 8.56 9.09 11. 52 0.23 2. 18 21364. 04 5e.20 b 1. 84 

POWER co co THC NO NO NO 
PERCENT 2 2 • 

RATED LB/IKITH-HR LB/I KITH-HR L8/ IKITH-HR LR/ IK UH-HR L8/ IKITH-HR LR/ I KITH-HR 
T.O. 

.. •HORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLE••• 
61 lt.ltll z31q.937 0.325 J.628 o.ezq 4.042 
83 2.6B5 2~05.088 -o.ooo s.c29 0.265 5.qq9 
q2 1.ns 2476.703 0.026 •• 74 7 o. 253 1.16q 

IV- 355 
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DATE: 7122/H 

TEST ORGANIZATION• SCOTT /NORFOLK 

ENGINE SUPPLIER: NORFOLK NAS 

ENGINE DATA •••••••••••••••••••••••••••••••**************'********''******************'***'***'**''**'****************'* 
CAL ID NU"BER• 146 ENGINE TYPE AND KDDEL: TFJO-PBB 

RA TED THRUST: 

ENGINE TOTAL TlllE: 

TIME SINCE HOT SECTION OVERHAUL: 

TIME SINCE: 

NI COKPRESSDR OVERHAUL: 
NZ CO"PRESSOR OVERHAUL: 
CDKBUSTOR CAN REPLACEKENT: 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL• 
NI TURBINE OVERHAUL: 
NZ TURBINE OVERHAUL: 

FUEL: JP-5 FUEL Hit RAT IQ: 

12500. 

991. HRS 

991. HRS 

552. HRS 
261. HRS 
562. HRS 
-o. HRS 

261. HRS 
261. HRS 

1.no 

SER I AL NUMBER: 

OPERATIONAL DATA •••••••••••••••••••••••••••••••••••••••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttttt 

INLET AIR TEKPERATURE, DEGREES F: START 11.00 FINISH 11.00 

ATKOSPHER It PRESSURE: START 10.11 FINISH 30. ll 

INLET AIR HUKIDITY, LBS H20/LB AIR: 0.0120 

RELATIVE HUKIDITY: 62.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES c: 110.00, FLOW RATE, LITERS/MIN: -o.oo 

SA ~PLE LINE TRANSPORT TIME, sec: -o.oo 

NUMBER OF TESTS: 4 

COMMENTS: 

H/C CAL ESTIKATED 

CLOCK TEST POWER E~G INE MEASURED GAS GEN CALC COMPRESSOR ENGINE TURBINE 
TIME MOOE THRUST oLBS PERCENT SPEED FUEL AIR FLOW F/ A DISCHARGE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC TEMP RATIO TEMP 
SHP T .O. Nl NZ LB/HR DECREES F EPA DEGRF.FS 

-o.oo II 0 650.00 5 1040.00 8460.00 100.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 21 I 6261.00 50 7810.00 lll60.00 JH0.00 -o.oo -0.000000 -o.oo I. 52 -o.oo 
-o.oo 31 2 BJ ll. 00 66 8535.00 13685.00 4570.00 -o.oo -0.000000 -o.oo 1.10 -o.oo 
-o.oo 4/ 1 11396.00 'II 9660.00 14505.00 6680. 00 -o.oo -o.ooooory -o.oo 2.03 -o.oo 

POWER EXHAUST EXHAUST CD co THC NO NO NO ALOEHYOES SMOKE PAl<T ICULATES 
PERCENT GAS GAS C ORYI 2 IORYI IORY) 2 x 

RATED TEMP PRESSURE P211V I CRY) P.PHV PPHV lORYl CORVI 
T .a. DEGREES F PSIA PERCENT V PPMV PPMV 

5 915.00 -o.oo 285.0C 0.65 158.00 4.00 3. 00 1.00 1.10 -o.oo -o.oo 
50 1505. 00 15.20 21.00 2 .10 4.90 10.00 7.00 11.00 0.90 -o.oo -o.oo 
66 1670.00 20.10 22.00 z. 75 1.00 I ll.00 a.oo 121.00 1.10 -o.oo -o.oo 
91 1910.00 30.30 19.00 ). 25 2.00 111.00 6. 00 IBJ.oO I. 60 -o.oo -o.oo 

POWER MASS EMI MASS EMI HASS EMI HASS EM I HASS EHi HASS EH I HASS EH I HASS Elli MASS EMI MASS EHi MASS E .. 1 HASS EHi 
PERCENT co HC N02 C02 NO NOX co HC N02 coz NO NOX 

RATED LB/ IK LB/ IK L~/IK LB/IK LB/IK LB/ IK l8/HN LB/HR L Bl~• LB/HR Lu/HR L8/HR 
r .o. LB FUEL LB FUEL LB FUEL LR FUEL LB FUEL LB FUEL 

5 82.15 26.08 l .42 294J.B9 1.89 ). JI 5 7. 51 l~.26 0.99 2060.72 l .J3 z. 32 
50 2.00 0.2• 1.00 3140. 72 q.qq 10.99 6. B8 a.a• ).44 IOB0•.06 )4 .}7 37.81 
66 1.60 0.04 0.96 3141.90 13.50 14.45 1. JI o.1q 4.J1 1435A .46 h I. 6A 66.05 
91 1.11 o.or 0.61 :u1t2.4q 17.B9 18. 50 7.81 0.4 7 •.05 20991. 96 11•.si 12 3.57 

POWER CD co fHC NO NO NO 
P~~CENT 2 2 x 

RATED LB/ IK ITH-HR LB/ IUTH-HR LBllKtTt+-H• L8/lK#TH-Hq LR/I Ki TH-HR lf\/lKMT~-HR 

T .a. 

5 B8.411 3170.))8 28. 090 2.040 1.530 1.'i69 
50 1.098 1725.613 0.134 5 .490 0.549 6.039 
66 o.B79 1727.230 0.021 7.420 o.525 7 .q4i; 
•1 0.6B5 1842.037 0.041 10.4a r 0.356 10.843 

IV-356 
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DATE: 7113/11 

TEST DRGlNIUTIONI SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NlS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUNBER1 101 ENGINE TYPE lND NDDEL: TFJO P40B SERIAL NUMBER: 

RATED THRUST: IHOO. 

ENGINE TOTAL TINE• o. HRS 

Tl ME SINCE HOT SECTION OVERHlUL: o. HRS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMB US TOR ClN REPLACENENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VlNE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHlUL: o. HRS 

FUEL: JP-5 FUEL Hit RAJ IO: 1.<no 

OPERATIO~Al DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

INLEJ AIR TEMPERATURE, DEGREES F: START rs.oo 

lTMOSPHERIC PRESSURE: STlRT 29.94 

INLET llR HUNIDITY, LSS H20/LS AIRI 

REllTIVE HUMIDITY• 

0.0157 

76.00 PERCENT 

FINISH 7S.OO 

FINISH 

SlMPLE LINE• TEMPERlTURE, DEGREES C: 101.00, FLOW RATE, LITERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, sec: -o.oo 

NUNBER OF TESTS: 

COMMENTS: 

H/C CAL ESTIMATED 

CLOCK TEST POWER ENGINE MEASURED GAS GFN CALC 
TIME NODE THRUST o LBS PERCENT SPEED FUEL AIR FLOW FIA 

OR RATED RPM FLOW L BIS EC 
SHP T .o. NI N2 LB/HR 

-o.oo 171 0 -o.oo 0 3227.00 B635.00 795.00 -o.oo -0.000000 
-o.oo I Sii 1 S02J.OO 59 s242.oo 133SO.OO 4500.00 -o.oo -0.000000 
-o.oo 19/IS 1069B. 00 79 9070.00 14000.00 6210.00 -o.oo -0.000000 
-o.oo 10119 12417.00 92 9705.00 1446S.OO 1590.00 -o.oo -0.000000 

POWER EX.HAUST EXHAUST co co THC NO NO NO 
PERCENT GAS GAS IORYI 2 IDRVI I DRYI 2 x 

RATED TENP PRESSURE PPMV IDRYI PPMV PPMV I DRYI IDRYI 
T .O. OEGRFES F PSIA PERCENT V PPMV PPHV 

0 960. 00 -o.oo 4S5.00 1.20 120.00 3.00 5.00 4.90 
59 1645 .oo 24.10 36.00 2.31 4.00 4B.OO R. no 49.00 
79 I S55. 00 JJ.60 22.00 2.so 4.00 S4.00 9.00 R5.00 
92 2015.00 40.00 20.00 J.10 4.00 130.00 s.oo 132.00 

COMPRESSOR ENGINE TUPBINE 
DI SC HAR GE PRFSSU•E INLET 

TE•P RATIO TEMP 
OEGREES F EPP DEGREES f 

-o.oo -o.oo -o.oo 
-o.oo l.R2 -o.oo 
-o.oo 2.15 -o.oo 
-o.oo l.31 -o.oo 

ALOEt1YOES SMO<F PAA.TIC.ULATCS 

2.20 -o.oo -o. co 
0.40 -o.oo -o.oo 
O.JO -o.oo -o.oo 
0.40 -o.oo -o.oo 

POWER MASS EMI MASS ENI NASS ENI MASS EMI MASS EMI MASS EMI MASS ENI ~ASS fMI MASS EM I ~ASS EMI MA~S fMI MASS [Ml 
PERCENT co Ht ND2 C02 ND NOX co Ht N02 COl NO NOX 

RATED LBllK LB/IK LRllK LBllK LB/IK LB/ IK LBHR LB/H~ LB/HR LB/HR LO/HR LR/HR 
T .o. LB FUEL LB FUEL LB FUEL LB FUEL LS FUEL LS FUEL 

0 11.00 10.91 I. JO 2993.60 0.18 1.28 61.22 B.67 1.0• 2JN.91 0.62 1. 02 
59 J.11 0.20 1.14 3139.09 6. 82 6.96 14.01 o.8q 5. 11 14125.89 10.69 )1.12 
79 1. 57 0.16 1.06 3141.61 9.85 9.97 9. 76 1.02 6.56 1q5o9.JB 61.19 61.91 
92 1.29 0.15 o.s5 1142.09 13.11 13.9q 9. 79 1.12 6.43 2lB48.49 I 04. 55 106.16 

POWER co co THC NU NO NO 
PERCENT 2 2 x 

RATEO LBllUTH-HR LBllKITH-HR LBllKllH-HR LB/ I KITH-HP LB/ lK#TH-HR L6/lKtTH-HR 
T .o. 

•••HORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLEOOO 
59 1.146 1760.675 0.111 J. 825 0.6H 3.qo4 
79 0.912 18H.647 0.09~ 5. 71q 0.6() 5. 161 
92 0. 789 1920.632 0.090 B .420 0.518 e • "'-q 

IV-357 



OATEI 7114171 

TEST ORGAN I UTIONI SCOTT /NORFOlK 

ENGINE SUPPllERI NORFOLK NAS 

ENGINE DATA ••••••••••••••••••••••••••********************************************************************************** 
CAL 10 NUMBERI 102 ENGINE TYPE ANO MODEL: TF30 P408 SERIAL NUMBER: 61>4371 

RATED T~RUST: IHOO. 

ENGINE TOTAL TIME: 1021. HRS 

Tl ME SINCE HOT SECTION OVERHAUL: o. HRS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: JP-5 FUEL Hit RATIO: 1.970 

OPERATIONAL DATA ******************************************************************************************************* 

INLET AIR TEMPERATURE, DEGREES f: START 85.SO FINISH 85.00 

ATMOSPHERIC PRESSURE: START FINISH 29.69 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.01 n 

RELATIVE HUMIDITY: 68.00 PERCENT 

SAMPLE llNE• TEMPERATURE, DEGREES t: 98.00, FLOW RATE, llTERS/MIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER Of TESTS: 4 

COMMENTS: 

H/C CAL EH IMA TEO 

CLOCK TEST POWER ENGINE MEASURF.0 GAS GEN CALC COMPRESSOR ENGl~E TURBINE 
TIME MODE THRUST, LBS PERCENT SPEED FUEL AIR FLOW FIA 01 SC HAR GE PRESSURE INLET 

OR RATED RPM FLOW LB/SEC TEMP RATI C TEMP 
SHP T .o. NI NZ l9/HR OEGPF.ES F EPR DEGREES F 

-o.oo II 0 -o.oo 0 3228.00 B666.00 no.oo -o.oo -0.000000 -o.oo -o.oo -o.on 
-o.oo ZI I 9,53 0 B269.00 13455 .oo 4375.00 -o.oo -0.000000 -o.oo I.RO -o.oo 
-o.oo 31 2 1065. 60 1 9059.00 14077. 00 5960.00 -o.oo -0.000000 -o.oo 2.11 -o.oo 
-o.oo 4/ 3 12366.00 92 9M7.00 14540.00 1230. 00 -o.oo -0.000000 -o.oo 2.13 -o.oo 

POWER EXHAUST EXHAUST co co THC NO NO NO ALOE HYDE S SM CKE PART ICULArFS 
PERCENT GAS GAS IDRYI 2 IDRYI I ORYI 2 • 

~S~7 
RATED TEMP PRESSURE PPHV !CRYJ PPMV PPHV IORYI IORYI 
T .o. DEGREES F PSIA PERCENT PPHV PPHV 

0 9BO.OO -o.oo s.o.oo 1.44 260.00 II.OD 1.90 B.oo 5.20 -o.oo -o. 00 
0 1650.00 23.10 29.00 2.so 1.00 ~o.oo 5.00 54.00 1.2 0 -o.oo -o.oo 
1 1850.00 32.20 21.00 2.B3 1.00 90.00 .r..oo 91 .oc 1.20 -o.oo -o.oo 

92 2020.00 3B.50 IB.00 3.10 1.00 135. 00 3.00 135.00 1.10 -o.oo -c.oo 

POWER MASS EHi MASS EMI MASS EH I MASS EH I HASS EHi HASS EM I HASS EHi HASS EHi HASS [HI HASS E•I HASS E•.I •ASS E•I 
PERCENT co Ht N02 C02 NO NOX co HC N02 C02 NO NCX 

RATED LB/IK LBllK LB/IK LB/ IK LBllK LBllK LB/HR LB/HR LB/HR LBIH• LB/HR LBlh• 
T .O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 11.10 I 9.ld 0.41 2979.03 2. lB 1.n 54.75 15.10 0.12 229l.B5 1.83 1.n 
0 z. 32 o. 05 0.66 1140.16 6.57 7.09 10.14 0.20 2.B7 13HO,BO 2A.1J 31.0l 
1 1.48 0.04 0.46 3142.0B 10.45 10.56 B. B• 0.24 z.11 18126.19 62.2• •2.q5 

92 1.16 0.04 0.32 3142. 60 14. 31 14. 31 B.40 0.11 2. 10 22720.98 103.44 103.44 

POWER co co THC NO NO NO 
PERCENT 2 2 • RATED LB/ IK ITH-HR LB/IKITH-HR L B/IKnH-HR l8/lK•TH-HR LB/ IKITH-HR LB/I KHH-HR 

T .o. 

•••HORSEPOWER-HR OR THRUST-HR BASIS NOT CALCULABLE .. • 
0 1189.277 l6los1~.ooo 23.01 H68.025 ]]6.802 1637. 465 
1 B.300 17513.949 0.226 58.426 2.597 59. 015 

92 0.679 IB37. 375 0.022 8.165 O. IB• A.165 

IV-358 



DATE: 1116111 

TEST ORGANIZATION• SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL I 0 NUMB EA: 104 ENGINE TYPE ANO MODEL: TFlO P4DB SEA IAL NUMBER: 671490 

RATED THRUST: 13400. 

ENGINE TOTAL TIME: 1>21>. HRS 

TIME SINCE HOT SECTION OVERHAUL: o. HAS 

TIME SINCE• 

NI COMPRESSOR OVERHAUL: o. HRS 
NZ COMPAE SSOA OVERHAUL: o. HAS 
CDMBUSTOR CAN REPLACEMENT: o. HAS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HAS 
NI TURBINE OVERHAUL: o. HAS 
NZ TURBINE OVERHAUL: a. HAS 

FUEL: JP-5 FUEL Hit RATIO: 1.970 

OPERATIOHAL OATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

UILEf AIR TEMPERATURE, DECREES fl START ea.so FINISH ez.oo 

AfMOSPHERIC PRESSURE: START 29.89 FINISH 

INLET AIR HUMIDITY, LBS HZDfLB AIR• 0.0149 

RELATIVE HUMIDITY: 65.00 PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES c: 98.00, FLOW RATE, LITERS/NIN: -o.oo 

SA•PLE LINE TRANSPORT Tl•E, sec: -o.oo 

NUMBER OF TESTS: 

COMMENTS: 

H/C CAL ESTl~ATED 

CLOCK TEST POWER ENGINE HEASUMEO GAS GEN CALC COMPRESSOR ENGi•~ IUABIN[ 
TIME MODE THRUST ,LAS PERCENT SPEED FUfL A IR FLOW Ff A DISCHARGE PRESSUME INLFT 

DR RATf.O RPH FLOW LB/SEC TEMP RATIO TEMP 
SHP T .O. NI NZ LBfHR nEGREES F EPM DEGMfFS 

-o.oo II 0 780.00 )272.00 871).00 190.00 -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 4/ I 120!>0.00 89 9721.00 14524.00 1420.00 -o.oo -0.000000 -o.oo -0 .. 0tJ -o.oo 

POWER EXHAUST EXHAUST CD co THC NO NO ND ALOEHYOES SMOK[ PAAT ICULA TES 
PE AC ENT GAS GAS I DAYI 2 lDAYI IDRYI 2 x 

RATED TEMP PRESSURE PPHV IORYJ PPMV PPMV IORYI IORYI 
T .o. OEGREES F PSIA PE RC ENT v PP•V PPHV 

·•""'"' JULI 5 -o.oo -o.oo 535.00 1. 58 2JI .oo 10.00 1.90 10.00 0.50 -o.oo -o.oo 
89 -o.oo -o.oo 22.00 J. )5 J.00 158.00 J.00 161>.00 d.50 -o.oo -o.oo 

POWER MASS EMI MASS EHi MASS EMI HASS EMI MASS EMI MASS FM I MASS EMI MASS EM I MASS E~I MASS FMI MASS E~I .~ASS ~HI 

PERCENT CD Ht N02 C02 NO NOX en HC N02 COl NO NOW 
RA TEO LB/IK L8/IK LR/IK LB/IK L B/IK LR/ IK lP./MR LA/HR LBfHJ< LB/HR LB/HR LB/ ... A 

T.o. LA FUEL LB FUEL LB FUEL LB FUEL LB FUEL LM FUEL 

5 "'·6) 15.98 O.JB 2999.12 1.98 1.98 50.•I 12.0 0. 29 zn•.32 I. 55 1.55 
89 I. JI 0.10 0.29 1142.18 15.49 16.28 q.11t 0.16 2.18 23 H •· 96 114.96 120.78 

POWER co co THC ND NO NO 
PERCENT 2 2 x 

11A TED L B/IK tTH-HR LB/lKITH-HR LB/ IKITH-HR LBllKtTH-HR LB/ IKITH-HR LB/I KITH-HR 
T .o. 

5 1>4.l>H 2999.124 15.98) 1.984 0.311 l.9a4 
89 o.eoe 1933.207 0.063 9.532 O. IB I 10.01~ 

IV-359 
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DATE: 712Dl71 

TEST DRGANIZAT IDN: SCDTT/NDRFOLK 

ENGINE SUPPLIER: NORFOLK NAS 

ENGINE DATA ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••************************************************** 
CAL ID NU"BER: 141 ENGINE TYPE AND "ODEL: TFlO P408 SERIAL NU"BER: P671484 

RATED T•RUST: 13400. 

ENGINE TOTAL TIME: 190. HRS 

Tl"E SINCE HOT SECTION OVERHAUL• o. HRS 

Tl"E SINCE: 

NI CO"PRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COHBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: JP-5 FUEL H/C RAT ID: 1.970 

OPERATIONAL DATA ••••••••••********************************************************************************************* 

START 79.00 FINISH ao.oo 

ATMOSPHERIC PRESSURE• START 29.82 FINISH 29.Bl 

INLET AIR HUMIDITY, LBS H20/LB AIR: 0.0160 

RELATIVE HUMIDITY: 70.00 PERCENT 

SAMPLE LINE: TE"PERATURE, DEGREES C: 110.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF TESTS: • 
COMMENTS: 

H/C CAL EST I HA TEO 

CLOCK TE ST POWER ENGINE HEASURFO GAS GEN CAlC COMPRESSOR ENGINt !URBINE 
!IME MOOE THRUST ,LBS PERCENT SPEED FUEL AIR FLOW F/A DISCHARGE PRESSURE INLE! 

OR RATED RPM FLOW LB/SEC TEMP RAf 10 TCHP 
SHP T .O. NI NZ LB/HR OEGRFES F EPH OEGREFS F 

-o.oo II 0 795.00 5 1252.00 868B.OO 7B5 .oo -o.oo -0.000000 -o.oo -o.oo -o.oo 
-o.oo 21 I 7827.00 58 B202.00 lll65.00 4375.00 -o.oo -0.000000 -o.oo l.7Q -o.oo 
-o.oo )/ 2 10509.00 78 90B7.00 14027.00 6000.00 -o.oo -0.000000 -o.oo 2.ll -o.oo 
-o.oo 4/ l 12264.00 91 %70.00 14497.00 7ll0.00 -o.oo -0.000000 -o.oo 2.34 -o.oo 

POWER EXHAUST EXHAUSf co co THC NU NO NO ALOEHYOES SMOKE PART ICULAHS 
PERCENf GAS GAS IORYI 2 IORYI IORYI 2 x 

RATED TEMP PRESSURE PPHV ICRYI PPMV PPHV I ORYI IORYI 
T .O. DEGREES F PSIA PERCENT PPHV PPHV 

974.00 -o.oo 510.00 I. 55 21.10 11.00 l.00 10.00 10.10 -o.oo -o.oo 
5B 1625.00 21.20 42.00 2.9] 1. 00 54.00 B. oo 57.00 0.40 -o.oo -o.oo 
7B IB40.00 12.Bo 26.00 ]. 10 0.90 108.00 1. 00 102.00 0.50 -o.oo -o.oo 
91 2015.00 )9.20 25.00 3. 20 1.00 139.00 4.00 143.00 o.50 -o.oo -o.oo 

POWER MASS EM I HASS EHi HASS EH I HASS EHi HHS EMI HASS F.MI HASS EHi HASS EHi HASS EHi HASS ["II HASS FHI "IASS [HI 
PERCENT co HC N02 C02 NO NOX co HC NOl C02 NO NOX 

RATED LB/IK LB/IK LB/IK LB/IK LB/ IK LB/ IK LBl•R LB/HR LB/HR LB/HR LB/HR LB/ ... R 
T .O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

5 66.07 1.66 0.61 3036.14 2.25 2.05 51.87 1.11 0.48 23B3. 37 1. 77 1.61 
58 2.86 0.04 0.90 3139. 92 6.05 6.39 12.53 0.17 3.92 13737.13 26.47 27.Q4 
7B 1.68 0.03 O.H 3141.80 11.44 10. RI 10.06 0.20 4.45 18850.79 6H.66 b4.94 
QI 1. 56 0.04 0.41 ll 41. 97 14.27 14.bB 11.45 0.26 1.01 23030.64 104. 58 I 07. 59 

POWER co co THC NO NO NO 
PERCENT 2 2 • 

RATED LB/IKITH-HR LB/ IKITH-HR L8/IKITH-HR LB/ IKHH-HR LU/IKITH-HR LB/I KUH-HR 
T .O. 

5 65.241 2997.9H 1.641 2.224 0.607 2.022 
5B 1.601 1755.095 0.022 J.181 0.501 l.5bQ 
7B 0.95B 1793.776 0.019 6.5]] o.•23 6.170 
QI 0.934 IB71.906 0.021 B.527 0.245 a. rn 
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DATE: 7/Z7171 

TEST ORGANIZATION• SCOTT/NORFOLK 

ENGINE SUPPLIER• NORFOLK NAS 

ENGINE DATA ••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL ID NUMBER: 156 ENGINE TYPE AND MODEL: TF10 P408 SER I AL NUMBER: P6b4191 

RATED IHRUSI: 13400. 

ENGINE TOTAL TIME: 5DB. HAS 

Tl KE S lllCE HOT SECTION OVERHAUL: o. HAS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: o. HRS 
N2 COMPRESSOR OVERHAUL: o. HRS 
COMBUSTOR CAN REPLACEMENT: o. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: o. HRS 
NI TURBINE OVERHAUL: o. HRS 
N2 TURBINE OVERHAUL: o. HRS 

FUEL: JP-5 FUEL H/C RATIO: 1.970 

OPERATIONAL DATA ••••••••••••••***************************************************************************************** 

INLET ll R TEMPERATURE, DEGREES F: START 83.00 FINISH 83.00 

AT HOSPHER IC PRESSURE: START FINISH 29.93 

INLET AIR HUMIDITY, LBS H20/L8 AIR: 0.0169 

RELATIVE HUMIDITY: 69.0D PERCENT 

SAMPLE LINE: TEMPERATURE, DEGREES C: 126.00, FLOW RATE, LITERS/HIN: -o.oo 

SAMPLE LINE TRANSPORT TIME, SEC: -o.oo 

NUMBER OF I ES TS: 

COMMENTS: 

H/C CAL EST IHATED 

CLOCK TEST POWER ENGINE MEASURED GAS GEN CALC COMPRESSOR ENGIN~ TU•BINE 
TI KE MODE THRUST oLBS PERCENT SPEED FUEL AIR FLOW FIA DISCHARGE PPFSSURE INLET 

OR RATED RPM FLOW LB/SEC HMP RATIU TEMP 
SHP T.o. NI N2 LB/HR DECREES F EPA OfCRF.F.S F 

-0.DO II 0 -o.oo 0 3238.00 BMS.00 775.00 -o.oo -0.000000 -o.oo -o.oc -o.oo 
-o.oo ZI I 7114.00 57 8243.00 13401.00 4310.00 -o.oo -0.000000 -o.oo 1.11 -o.oo 
-o.oo 1/ 2 IOHB.00 77 9082.00 14065.00 5970.00 -o.oo -0.000000 -o.oo 2.oa -o.oo 
-o.oo 4/ 3 12090.00 90 96B7.00 14541.00 7210.00 -o.oo -0.000000 -o.oo 2.JO -o.oo 

POWER EXHAUST EXHAUST CD to THt Nll NO NO AL OEl-!YOE S Sl"lllKE PARTICULATFS 
PERCENT GAS GAS IORYI 2 IORYI IDRYI 2 • 

-~sg 
RATED TEMP PRESSURE PPHV I CRY I PPHV PPHV IDRYI IDRYI 
T .D. OE CREES F PSIA PERCENT v PPMV PPHV 

0 984.00 -o.oo 540.00 1.59 265.oo 12.00 2.00 14.00 o.Bo -o.oo -o.oo 
57 1655.00 22.50 42.00 2.78 1.00 58.00 5.oo 63.00 0.10 -o.oo -c. 00 
77 1883.00 31.60 28.00 3.17 1.00 102.00 1.00 105.00 o.o• -o.oo -o.oo 
90 2055.0D 3B. IO 24.00 3.50 0.90 160.00 4.CO 164.00 0.10 -o.oo -o.oo 

PUWER HASS EHi HASS EHi HASS EHi HASS EHi HASS E~ I MASS EM I HASS EMI HASS EHi HASS EHi 11ASS I:~ I •ASS E~I .•ASS EHi 
PERCENT CD HC N02 C02 NO NOX co Ht NU2 COl NII NOX 

••TEO LR/IK LB/IK LB/ IK LB/IK LB/IK LR/IK LR/HR LB/"R LB/HR LR/HR LK/t-IP LR/t-M 
T.O. LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL LB FUEL 

0 64.69 lB. IB o. 39 2992.99 2.Jb 2. 75 50.14 14.09 O.ll 231~.~7 1. al 2. 14 
57 3.02 n.04 0.59 3139.67 6.85 1 ... IJ.01 0.18 2. ~· 1)531.Qb 2r,. Sl 32.00 
77 1.11 0.04 o. 31 3141.65 10.57 10. BB IQ.54 0.22 l.Rb 18755.65 63. 09 b4.94 
90 1.n 0.01 o. 38 3142.29 15.02 15. 39 9. 89 0.21 2. 71 22655.QO 108.21 110.98 

POWER co co fHt NO NO NU 
PERCENT 2 2 

RAJ ED l.9/ lKlfH-HR LR/ lK lfTH-HR l.8/lKITH-HR LB/lKITH-HR LB/lKITH-HR LS/lK•Tt-i-HR 
T .O. 

•ooHORSEPOWER-HR OR THRUST-HR RASIS NOT CALCULABLE .. • 
57 1.687 1754.208 0.021 J. RZb 0. )10 4.15b 
11 1.019 1812.4QO 0.021 b.091 0.179 6.216 
90 0.818 1813.937 0.018 R.q~i; 0.22' q.11q 
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TEST ORGANIZATION• UNITED/EPA 

ENGINE SUPPLIER• UNITED AIRLINES 

ENGINE DATA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CAL In NUMBER: 135 ENGINE TYPE ANO MODEL: Jl4A -II SERIAL NUMBER: 611110 

RATED THRUST: I !500. 

ENGINE TOTAL TIME: 16271. HRS 

TIME SINCE HOT SECTION OVERHAUL• 16271. HRS 

TIME SINCE: 

NI COMPRESSOR OVERHAUL: -a. HRS 
N2 COMPRESSOR OVERHAUL: -o. HRS 
COMBUSTOR CAN REPl~CEMENT: -a. HRS 
FIRST STAGE NOZZLE GUIDE VANE OVERHAUL: -a. HRS 
NI TURBl~E OVERHAUL: -a. HRS 
N2 TURBINE OVERHAUL: -a. HRS 

FUEL: JET - A FUEL H/C RATIO: 1.qzo 

OPERATIONAL OATA •••••••••••••tttttttttttttttttttttttttttttttttttttttttttttttttttt•••••••••••*************************** 

INLET AIP TEMPERATURE, DEGREES F: START FINISH 57.20 

ATMOSPHERIC PRESSURE: START FINIH 

INLET AIR HUMIDITY, LBS H20fLB AIR: O. OOB6 

RELATIVE HUMIOITY• 60.00 PERCENT 

SAMPLE LINE• TEMPERATURE, DEGREES C: 160.00, FLOW RATE, LITERS/Mlh: 5.0D 

SAMPLE LINE TRANSPORT TIME, sec: 5.00 

NUMBER OF IF.SIS• 

COMMENTS: 

NO ENGINE OPERATIONAL DATA 
Cl-2 ADDITIVE USED ON RUNS I AND 2 

HIGH PROBE BUFFET AT 5000 M THRUST, CRACKEC SUPPORT ROLLEC 
PROBE SUPPORT FAILED ON LAST RUN 

CLOCK TFS T PO•FR ENGINE MEASUR~D 

TIME MODE THRUSJ,LBS PERCENT SPEfO FUEL 
DP RATED RPM Fl OW 

SHP r.o. NI N2 LB/HR 

-o.oo 4/ 0 -o.oo 0 -o.oo -o.oo -o.oo 
-o.oo " -o.oo 0 -o.oo -o.oo -o.oo 
-o.oo 5/ -o.oo 0 -o.oc -o.oo -o.oo 
-o.oo 41 -o.oo 0 -o.oo -o.oo -o.oo 
-o.oo If -o.o:i 0 -o.oo -o.oo -o.oo 

POWER EXH~UST EXHAUq co co THC NO 
PERCENT GAS GAS IWETI 2 I WE Tl I WET I 
RHED TEMP PRHSUR~ PPMV I WE Tl PPMV PPMV 
T .o. OEGRl'ES F PSIA PERCENT v 

0 -o.oo -o.oo 6b0.00 l. 3~ 1200.00 a. co 
0 -o.oo -o.oo 100.00 2.00 30.00 35.<>0 
a -a.co -o.oo qu.oo 1.qs q.oo 44.00 
0 -o.oo -o.oo 560. 00 1.10 1200.00 6.00 
a -o.oo -o.oo 10.00 2.25 4.50 5b.OO 

GAS GEN CALC 
AIR FLOW F /A 

LB/SEC 

-o.oo -o. 000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 
-o.oo -0.000000 

NO hO 
2 x 

I WETI IWETI 
PP~V PPMV 

-o.oo B. 00 
-o.oo 36.00 
-o.oo 't6.00 
-o.oo q.oo 
-o.oo 60.00 

COIOPRESSOR ENGi NE TURBINE 
DISCHARGE PRESSURE INLET 

TEMP RATI D TE~P 

DEGREES F E PR OEGREES F 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -a. oo -o.oo 
-o.oo -o.oo -o.oo 

Al OF.HY DES SMOKE PARTICULATES 

-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.uo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
-o.oo -o.oo -o.oo 
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V-2 TO V-14 

TABLE Jr 

TURBINE/TURBOPROP ENGINES 

(WEIGHTED PROCESSING) 

CONTENTS: 

MODEL SUMMARIES 
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"ODEl T56-A7 TURROPROP SAMPLE NUMBER • 11. 

MODE EMISSION FUEL TIME IN co FUEL LB CO I ENERGY LB CD I 
RATE RATE MODE MASS MASS IK LB FUEL HP-MR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

,TAii-iDLE ~EAN 5.013 6)6. 717 19.00 0. 794 201.63 7.854 11. 34 0.01112 
STD DEV 2.968 I 5. 761 o.o 0.410 4.9B 4.5'10 0.13 D.0065'1 

TAKEOFF MEAN 2.150 207'1.317 0.50 O.OIB 11.H 1.040 31.29 O.D0051 
STD DEV l.2B5 17.4BO o.o 0.011 0.65 0.6Z1 0.03 0.00034 

CllNAOUT MFAN 3.009 l'IOB.441 2. 50 0.125 7'1.52 1.579 HO.Bl o.oooB'I 
sra DEV 0.791 25. 675 o.o o.on I. OB 0.421 0.18 o.ooon 

APPROAC~ ~EAN 3.66R 1052.900 4.50 0.275 7B. 97 3.482 B4.49 0.00326 
STD DEV 0.841 23.H7 o.o 0.063 1. 7'1 0.787 D.14 0.00075 

TAXI-IDLE HEAN 5.013 6)6. 71 7 7.0D 0. 2'12 74.28 7.854 26.2B 0.01112 
STD OEv 2.96R 15. 761 o.o 0.1 n 1.B4 4.5'10 o.o 0.0065'1 

TOTAL FOR CVCLE llEAN: 1. 504 451.72 354.22 
STD nev: 0.675 7.42 o.o 

l BS POLLUTANT/ IK LB FUEL/CYCLE MEAN: 3. 32'1 
STD DEV: l.48B 

l AS POLLUTANT/ IK HP-HR/CVClE MEAN: 4.24 7 
STD oEv: 1.907 

LAS POlLUTANT/IOOOK HP-HR AT T .o. MEAN: 0.417 
STO nEv: 0.2B5 

MODE EMISSION FUEL TI ME IN HC FU fl LB HC I ENERGY LB HC I 
RATE RATE MOOE MASS MASS IK LR FUEL HP-HR HP-HR 

LR/HR LB/HR HIN. LBS. LBS. 

TAXI-IDLE MEAN 1.462 616.117 19.00 0.232 201.61 2.29B 71.14 0.00325 
sTo DEV 1.)15 15. 761 o.o 0.20B 4.9R 2.056 0.11 o. 002'12 

TAKEOFF MEAN 0.430 2079.117 o. 50 0.004 17.ll 0.207 11.2'1 0.00011 
STD OEV 0.91 I 77. 4BO o.o o.ooB 0.65 O.HB 0.01 O.OOOH 

CllMBOUT HEAN 0.476 1908.447 2.50 0.020 79. 57. 0.250 140.BI 0.00014 
srn OEV 0.976 25.675 o.o 0.041 I. OR o.512 0.18 o. 00029 

APPROACH MEAN 0.517 1052.900 4. 50 0.019 18.91 0.491 84.4'1 0.00046 
STD DEV 1.004 ZJ.9)7 o.o 0.075 1. 79 0.952 0.14 O.OOOB9 

TAXI-IDLE MFAN 1.462 616.111 7.00 0.085 H.28 2.29B 26.28 o. 00)25 
srn nEv I. 115 15. 761 o.o o.on I .B4 2.056 o.o 0.00292 

TOTAL FOR CYCLE HEAN: 0.)79 451.72 154.22 
STD oEv: 0.159 7.42 o.o 

LBS POLLUTANT/ IK LB FUEL/CYCLE ~EAN: 0.842 
STD DEV: 0.799 

lRS P~LLUTANT /IK HP-HR IC VCl E MEAN: 1.010 
STD OEVI 1.0 .. 

LAS POLLUTANT/IOOOK HP-HR AT T .n. HEAN• 0.955 
sro nEv• 2.021 

MOOE EMISSION FUEL TI ME IN NOX FUEL LB NOX/ ENERGV LA NOX/ 
RATE RATF. MOOE MASS MlSS IK LB FUEL HP-HR HP-HR 

LB/HR LR/HR HIN. LBS. LBS. 

TAXI-IDLE M[AN l. 3'1 616.117 19.00 0.529 201. 63 5. 245 71. 34 0.00742 
~TO OEV 0.157 15. 761 o.o 0.056 4.98 0.4AB 0.11 o. 00079 

TAKE OFF MEAN 22.878 2079. 317 0.50 0.191 17.13 I0.9B4 31.29 0.00609 
sra OFV l.566 77.4BO o.o 0.030 o. 65 I. 501 0.01 0.00095 

CllMROUT •EAN 21.112 1908.4'7 2.50 0.884 79.52 11.111 140.BI o.0062e 
STD DEV 2.114 75. 675 o.o 0.096 1. 08 1.154 o.1e 0.00068 

APPROACH '1EAN 7. 776 1057.900 4.50 0.593 7B.97 7 .192 84.'-'CJ 0.00690 
sm DEV 0.911 23.911 o.o 0.068 1. 79 O.Rl2 0.14 o.000B1 

TA'll:l-IDLE MEA'i J.J4l bJb.111 1.00 0.1C)5 74.2R 5.245 26.29 0.00742 
s To nF v 0.]57 15. 761 o.o 0.021 I. B4 0.488 o.o 0.00079 

TOT Al FOR CVCLf ME AN: 2. 3B2 451. 72 154.22 
STD DEVI 0.212 1. 42 o.o 

LAS POLLUTANT /lK LA FUfL/CYCLE MfAN: 5.269 
STD DEV: 0.454 

LAS POLLUTANT/lK HP-HR/CYCLE "IEAN: b. 72'i 
STD nEv: 0.654 

LBS POLLUTANT/IOOOK HP-HR AT r .o. flllEAN: •0.111 
STD nEv: 7.914 
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MODEL f5b-Al5 fURBOPROP SAMPLE NUMBER • 12. 

MOOE EMISSION FUEL. flME IN co FUEL LB CO I ENERGY LB CO I 
RAH RATE MDDE MASS MASS IK LB FUEL HP-HR HP-HA 

LB/HR LB/HR MIN. Las. LBS • 

. TAXl-lnLE MfAN 1t.BQ6 617.688 19.00 0.175 214.60 1. 221 87.23 0.00889 
srn DEV 0.855 67.967 o.o 0.115 21. 52 0.992 o.u 0.001" 

TAKEOFF MfAN 1. 765 2392.661 0.50 0.031 19.94 1.565 38.26 0.00082 
STD DEV 1.293 124.166 o.o 0.011 1.04 0.491 0.05 0.00028 

CLIMROUT MEAN l.404 2188.467 2.50 0.142 91.19 J.549 172 .16 0.00092 
STD DEV 0.801 95. 255 o.o o.on 1. 97 0.111 0.08 0.00019 

APPROACH MEAN 1.09 1145.895 4.50 0.262 85. 94 1.044 101.10 0.00253 
srn DEV 0.848 19.192 o.o 0.064 l.4B o.n1 0.15 0.00062 

fAXl-IDLE MEAN 4.896 617.68B 1.00 0.286 19.06 7. 221 32 .14 0.00889 
sro nEv o.855 67.967 o.o 0.050 7.91 D.992 o.o 0.00155 

fOTAL FOR CYCLE MEAN: 1.496 490. 73 433.08 
sro oEv• 0.214 10.21 0.43 

LRS POLLUTANf /IK LB FUEL/CYCLF. MEANI 1.045 
sro oEv• 0.312 

LBS POLLUfANf /IK HP-HR/CYCLE MEAN: 1.454 
s ro DEV: 0.494 

LBS POLLUfANf /IOOOK HP-HR Af r .o. MEAN: 0.6Bl 
STD DEV: 0.235 

M!JDE F.MISSION FUEL TIME IN Ht FUEL LB HC I ENERGY LB HC I 
RAH RAH MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

rut-IDLE Mf AN l.15B 617.688 19. 00 0.181 214.60 1.687 81.21 -0.00210 
S rn DEV 1.424 67.967 o.o o. 225 21.52 2.011 O.ll o.0025B 

IAKEOFF MEAN o.oo 2192. 661 o. 50 0.004 19.94 0.179 3B.26 0.00010 
sro DEV 0.666 124. 766 o.o 0.006 1.04 0.212 n.05 0.00015 

CLIMBDur MEAN o. 199 21BB.467 2.50 0.011 91. ,., 0.119 112 .16 0.00010 
sro DEV o.soo 95. 255 o.o 0.025 1.97 0.267 o.oB 0.00014 

APPROACH MEAN 0.126 1145.B95 4.50 0.024 85.94 0.286 101.10 0.00024 
srn DEV 0.121 19. 792 o.o 0.024 l. ltB 0.281 o.15 0.00023 

fAXl-IDU "'1EA~ 1.158 617.688 1.00 0.068 79. Ob 1.687 12.14 0.00210 
sro DfV 1.424 67.967 o.o 0.081 1. 91 2.011 o.o o.oozs9 

ror AL FOR CYCLF MEAN: 0.296 490.13 01 .oe 
sro DEV• 0.111 lO. 21 0.41 

LijS POLLU I ANf II K L 9 FUEL/CYCLE MF.AN: 0.592 
STD DEv: 0.642 

LRS POILUIANll IK HP-HR/CYCLE MEAN: 0.681 
sro nEv: 0.765 

L9S POLLUIANf /IOOOK HP-HR AT I .o. MEAN: 0.798 
sro nEv: 1.210 

MOOE FMISSION FUF.l fl HE IN NOX FUEL LB NOXI ENERGY LB NOXI 
RATF RAIE MOOE MASS HASS IK L9 FUEL HP-HR HP-HR 

LB/HR LB/HR HIN. LRS. LBS. 

rAXl-IOLE MFAN 2.R86 617.6BR 19.00 0.457 214.60 4.IBI B7.23 0.00524 
STO OEV 1.654 67.967 o.o 0.262 2l.52. 2.175 0.11 0.00100 

TAKEOFF MEAN 21.898 2197.661 0.50 0.212 19.94 11.655 lB. 26 0.0060B 
~rn OEV 11. 51? 124. 766 o.o 0.096 1.04 4. 769 0.05 0.00251 

CLIMROIJI MEAN 22.201 21BR.467 2.50 0.925 91.1<> 10.141 112.16 0.005]1 
s ro nE v 3.512 9•.755 o.o 0.147 l. 97 1.550 o.oB 0.00085 

AP PRO AC H Mf:AN 7 .323 ll45.R95 4.50 0.549 85.94 6.384 101.10 0.005lZ 
srn DEV 1.510 19. 792 o.o 0.118 1.48 1. 124 0.15 0.00114 

IAKl-IOLE MEAN 2.B86 617. 688 1.00 0.168 711.0b 4.181 12. l4 0.00524 
S ro OF.V 1.654 67.967 o.o 0.096 7.9) Z.175 o.o 0.00100 

Tl')TAL F'1R. CYCLE MEAN: 1..H2 490. n 4ll.08 
STO DEV: 0.605 10.21 0.43 

LAS POLLUrANf llK LB FUEL/CYCLE ~EAN: 4.721 
sro oEv: 1.018 

LAS POLLUIANTllK HP-HR/CYCLE MEAN: 5.JA5 
sro nEv: 1.)96 

LRS POLLUIANf llOOOK HP-HR Af r .o. MEAN: 50.619 
STD DEV• 20.912 
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MD DEL TPf-HI TURBOPROP SAMPLE NUMBER • ]. 

MOOE EMISSION FUEL. TIME IN ca FUEL l8 ca / ENERGY u ca / 
RATE RATE MOOE MASS MISS IK LB FUEL HP-+IR HP-HR 

LB/HR LB/HR MIN. LBS. LBS. 

.TUI-IDLE MEIN l. 24'1 162. 770 1'1.00 0.514 51. 54 20.002 22.23 o. 02116 
srn OEV 0.2B6 11. 581 o.o 0.045 l.67 1. 848 o.n 0.00240 

TAKEOFF MfAN O.l'll 165.41'1 o.50 0.001 J.05 1.082 4.87 0.00067 
STn DEV O.JO'I '1.366 o.o O.OOJ 0.08 0.848 0.01 0.00052 

CLlllBOUT MEAN 0.568 H'l.O'IJ 2.50 0.024 14.13 1.684 21.94 O.OD107 
STO nEv 0.111 IO. 361 o.o 0.013 O.H 0.9]6 0.32 0.00058 

APPROACH MEAN 2 .582 206.096 4.50 O. IQ4 15.46 12.537 13.16 0.01469 
sm nEv 0.443 7.34B o.o o.on o. 55 2.145 0.19 0.00235 

TUI-IDLE MEAN 1.24Q 162. 770 7. 00 O.IQO IB.9Q 20.002 8.19 0.02316 
srn DEV 0.2B6 11. 5BI o.o 0.011 1. 35 1. B48 0.12 0.00240 

TOTAL FDR CYCLE MEIN: 0.924 IOl.16 70.19 
STD DEV: 0.012 5. '15 1.04 

LRS POLL UTA NT II K LB FUEL/CYCLE MEAN• B.969 
STD DEV: 0.241 

LBS POLLUTANT/IK HP-HR/CYCLE MEAN: IJ. 117 
STD DEV: 0.601 

LRS POLLUTANT /IOOOK HP-HR U r.o. MEAN: 0.556 
STD oEv: 0.435 

~one EMISSION FUEL TIME IN Ht FUEL LB Ht I ENERGY LB Ht I 
RATE RATE MOOE MASS MISS IK LB FUEL HP-HR HP-+IR 

LB/HR LB/HR MIN. LBS. LBS. 

TAKI-IDLE MEAN 0.5B6 162. 770 19.00 0.093 51. 54 3.640 22.21 0.0041B 
STD nEv 0.226 11. 5BI o. 0 0.036 l.67 1.410 o.n 0.00166 

TAKEOFF MHN 0.055 165.419 0.50 o.ooo 3.05 0.153 4.BT o. 00009 
STD OEV 0.062 9.166 o.o 0.001 o. OB 0.175 0.01 0.00011 

Cll•8DUT MEAN 0.053 119.091 2.50 0.002 14. ll 0.158 21.94 0.00010 
STD nev 0.060 10.161 o.o 0.003 0.43 0.1B4 0.12 O.OOOll 

APPROACH MFAN 0.240 206.096 4.50 o.OIB 15.46 1.177 13.16 0.00116 
STD OF.V 0.125 7.348 o.o 0.009 0.5~ 0.64) 0.19 0.00010 

TAXI-IDLE MF4N 0.5B6 162.110 1.00 Q.0]4 IB.99 3.640 B.19 0.0041B 
STD OEV 0.226 11. 581 o.o 0.013 1.15 1.410 0.12 0.00166 

TOTAL FOR CYCLE HEAN: 0.148 103. 16 70.39 
STD nEv: 0.04B 5.95 1.04 

LBS POLLUTANT/ IK LB FUEL/CYCLE MEAN: 1.444 
S rn OEV: 0.507 

LBS POLL UT ANT/ IK HP-HR /CYCLE MEAN: 2.100 
STD nEv: 0.695 

LRS POLLUfANT/lOOOK HP-H~ AT T .a .. MEAN: 0.783 
sro nEv: o. BH 

•DOE f'<ISSIO" FUEL TIME IN NOK FUEl LB NOK/ E'IERGY LB NOl/ 
R 41E RATE MODE MASS MASS IK LB FUEL HP-HR HP-HR 

LB/MA. L8/HA. Nit.I. LBS. LBS. 

TUl-IOLF MFAN 1.11• 162.HO 1 •.00 O. IB7 51.,. 7.149 22.23 0.00841 
sro nev o.3q3 11. 581 o.o 0.062 3 .67 1.976 0.13 0.00283 

T Al( EOFF ME AN ).b)q lb5.4lq o.5o 0.010 l. 05 Q.Q02 4'.H7 0.00624 
srn nFv 1.276 Q.366 o.Q 0.011 O.OR 3.263 0.01 0.00226 

CLl•BOIJT ,_.EAN 3. 311 HQ.093 2.50 0. l]B 14. I 3 Q.706 21.94 0.00631 
srn DEV 1.191 10.361 o.~ 0.050 0.4~ 1. 245 o. 32 o. 00234 

APPROACH MEAN 1.685 206.096 4.50 0.126 15.~6 8.111 ll.16 0.00962 
sro OEV o.5H 7.14B o.o 0.044 o.~5 2. 641 0.19 0.00341 

TAl: 1-1 nu: MFAN 1.17" 162.170 1.00 0.069 1e.qq 7.14Q B.1 q 0.00841 
srn nEv 0.)Q3 11. 581 o. n 0.021 1.35 I. 976 0.12 O.D02B3 

TOTAL FO• CYCLE ,.EAN: o.550 103.16 70.39 
STD DEY: 0.185 5. 9~ 1.04 

LRS POLLUTANT llK LR FUEL/CYCLE MEAN: 5. 275 
STD nEv: 1.546 

LBS POLLUTANT/IK HP-HR/CYCLf MEAN: 7 .Bll 
STD nEv: 2.682 

LRS POLLUfANT/IOOOK HP-HR AT T .o. •EAN: 51.975 
STD DEV: I B. 794 
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~non CJ805 SAMPLE NUMBER • a. 

MOOE F.MISSION FUEL TIME IN co FUEL LS CO I ENERGY LB CO I 
RAH RATE MOOE MASS MASS IK LB FUEL t TH-HR t TH-HR 

lB/HR lll/HR MIN. LBS. LBS· 

TA YI- IDlF MEAN 6 I. 75Z IJ58.0Z 1q.oo 9.6qs oo. 17 45.150 ZSJ.13 0.03418 
sTn nEv 10.q65 80.474 o.o 1.136 25.48 8.210 o.o O. 006IZ 

TAKEOFF MEAN 29.011 9959.77) 0.10 0.339 116. 20 2.ci21 130.67 o.00260 
STO OFV 4.213 251.241 o.o 0.049 2.•n 0.431 0.13 o.ooon 

CLIMBOUT MEAN 28.816 8Z90. 315 2.zo 1.059 303.98 3.4B8 349.07 0.00303 
HO OF.V 4.592 181.826 o.o 0.168 6.61 o. 584 o.o 0.00048 

APPROACH Mf AN 42.825 111b. 5'H 4.00 2.s55 251.11 11. 50'1 298.67 0.00956 
STO OEV 14.524 ll•.310 o.o 0.968 20.'15 •.bl 3 o.o 0.00314 

TUl-lnLE MEAN 61 .252 I J58.02 1.00 3.513 158.48 4'.150 104.53 o. 03418 
STO OEV 10.965 A0.474 o.o 0.640 9.39 8.210 0.09 0.00612 

TOTAL FOR CYCLE MEAN: 17.524 IZ60.60 1166.66 
STD oEv: 3.140 51. 81 I.Bl 

LAS POLLUTANT /IK LB FUEL/CYCLE MEAN: 13.923 
STD Dev: 2.622 

lAS POLLUTANT /IK L~ T~HR/CYCLE MEAN: 15.021 
STD llEV: 2.692 

LBS POLLUTANT/ IOOOK lB TH-HR AT T .n. MEAN: 1.028 
STD nEv: 0.4)9 

MOOE FHISSION FUEL TI ME IN HC FUEL LB HC I ENERGY LB HC I 
R~TE RATE MOOE HASS MASS IK LB FUEL t TH-HR I TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-I OLE MEAN 15.426 IJ58. 02 19.00 2.442 430.17 11. 306 283. n o. 00861 
srn DEV 6.589 90. 4 74 o.o 1.043 25.4A 4. 71B o.o 0.00368 

I AK EOFF MEAN 0.556 995'1. 77] o. 70 0.006 116. 20 0.056 110.61 0.00005 
STO DEV o.547 251. 241 o.o 0.006 2.91 0.054 0.11 0.00005 

CLIMBOUI ~EAN 0. 5R3 8240. J75 2.20 0.021 303. 98 0.010 349.07 0.00006 
STO OF.V 0.442 181.826 o.o O.Olb 6.67 0.053 o.o 0.00005 

lPPROACH MFAN 1. 4z 1 3716.597 4.00 0.162 251. 71 0.645 298.61 O.OOOH 
STO OF.V 1.,82 114.JIO o.o 0.125 20.95 0.493 o.o o. 00042 

IUl-IOLF. MF AN 15.426 I l5A. OZ 1.00 0.900 158. 48 11.306 104.53 0.00861 
S TO OF.V 6.589 90.414 o.o 0.384 9. ]9 4. 718 0.09 0.00168 

TllT AL FnR CYCLF '4EAN: 1. 532 1260. 60 1166.66 
sTo oEv: 1.520 51. 81 1.81 

LBS POLLUTANT /IK LB FUEL/CYCLF ~F.AN: 2.794 
STO nEv: 1.185 

LBS Plll.LUTANT II< LB IH-HR/CYCLE MEAN: 1.021 
STD nEv: 1.101 

LAS POL LU !ANT II 000< LA Tt<-HR AT r .o. MEAN: 0.519 
STD OEV: 0.570 

MOOE EMISSION FUEL TIME IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
RATE RAIF. MOOE MASS MASS IK LB FUEL I nt-HR I IH-HR 

LB/HR LA/HR MIN. LBS. LBS. 

IUl-IDLE MEAN 2 .822 I l58.4H 19.00 0.447 430.17 2.012 2 BJ. 13 0.00157 
srn OEV 0.374 80.414 o.o 0.059 15.48 0.181 o.o 0.00021 

TAKEOFF HFAN 110.612 9'159. 111 0.10 1. 291 116.20 11.086 110.67 O.OO'IB8 
Hll OEV 17. 743 251.241 o.o n.201 2.'ll 1. 565 O. ll 0.00158 

CLIH80UI HEAN 1).'182 R2QO. 315 2.20 2. 713 30).98 8.Ql7 ]4'>.07 0.00111 
srn DEV 6.116 191.R26 o.o 0.22• 6.67 0.600 o.o 0.00064 

APPA.Oi\CH -.EA~ I 7 .B45 J11b.'5 1H 4.00 1.1'10 251. 71 4. 719 29B.67 0.00398 
sro nEv 1.162 11•.110 o.o 0.091 20.'15 0.3]6 o.o 0.00010 

TUl-IOLE 114EAN 2 .a22 1158. •l2 1.00 0.165 15R.4R 2.012 104.5) 0.00157 
S TO OE V 0.)74 80.<\74 o.o 0.021 9.19 O. IBI 0.09 0.00021 

TllfAL fOq CYCLE MEAN: 5. 804 1260.bO 1166.66 
STD DEv: n.Jl• 51.81 t. 81 

L•S MLlUTANTll< lR FUFL/CYCLE ..-e1t<1: 4.610 
srn DEV• 0.301 

LBS POLLUIANI II K L' IH-HR/CYCLE MEAN: 4.975 
STD OEV: 0.286 

L9S PllllUI ANT/ IOOOK LIJ T~HA. AT r .o. MFAN: 11s.242 
STD nEv• IR.4B2 
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ND DEL JT3C SAMPLE NUNqER • 1. 

MODE ENI SSION FUEL TIME IN co FUEL LB CD I ENERGY LB CD I 
RATE RATE l<ODE NASS MASS IK LB FUEL f TH-HR I TH-HR 

LB/HR LR/HR •llN. LBS. LBS. 

IUl-IOLE NEAN 79.964 161).686 19.00 12.661 511. 00 50.013 JH.48 O.Oll68 
STD DEV 42.601 85.354 o.o 6.745 27.02 26.690 11.97 o. 01165 

TAKEOFF HEAN 9.036 10183.211 0.10 0.105 118.80 0.87'1 138.3] 0.00076 
Sfn DEV 7.896 411.273 o.o 0.092 4.82 0. 756 4 .41 0.00066 

CllMBOUT !IEAN 15.'157 850'1. 188 2.20 0.5B5 312.00 1.Bn )69. 55 O.OOl5B 
STD DEV B.429 342.471 o.o 0.)09 12. 56 0.972 11. lB O.OOOB2 

APPROACH MEAN 49.015 4115.41 B 4.00 3. 268 274.)6 12.199 316.1 'I 0.01010 
sro DEV 21. 793 245.341 o.o 1.586 16.36 6.355 10.09 0.0048'1 

TU I-IDLE MEAN 79.964 1613.686 1.00 4.665 188.26 50.013 138. 33 O.D3l68 
STD DEV 42 .603 85.154 o.o 2.485 9.96 26.690 4.41 0.01765 

TOTAL FOR CYCLE MEAN: 21.284 l4M.4l nn.ea 
STD DEV: I0.'169 57. 76 42.69 

LBS POLl UTANT /1 K LB FUEL/CYCLE MEAN: 15.309 
srn DEV• 7.'157 

LAS POLLUTANT /1 K LB Tt+-HR/CYCLE MEAN• 15.B82 
STD DEVI 8.03B 

LAS POLLUTANT/ !OOOK LR TH-HR AT T .o. MEAN: 0.8R2 
STD DEVI o. 764 

HOOE EMISSION FUEL TIME IN HC FUEL lB HC I ENERGY LB HC I 
RATE RATE MODE NASS MASS I K lB FUEL f TH-HR • TK-HR 

lR/HR LB/HR MIN. LBS. LBS. 

rut-IDLE MEAN l4.2Q4 1613.6B6 19.00 5. 430 511. 00 21. 355 375 ... 8 0.01 .. 18 
STD DEV 3" .950 85. 35 .. o.o 5.534 27 .02 21.0 .. 9 11.97 0.01 .. 51 

T UEOFF MFAN 0.855 IOIAl.211 o. 70 0.010 118. 80 O.OB6 138 .lJ 0.00001 
srn DEV 1.346 413. 273 o.o 0.016 4. 82 0.135 .. ·"' 0.00012 

CLIMROUT MEAN 0.891 8509.188 2.20 D.Oll 312. 00 0.106 369.55 0.0000'1 
srn DE v 0,598 342. "77 o. 0 0.022 12 .56 0.011 11. lB 0.00006 

APPROACH MEAN 8.261 4115.418 4.00 0.551 274. 36 2.01e 316. l'I 0.00113 
srn nE v 6,687 245.3 .. 1 o.o 0.4 .. 6 16.)6 1.626 10.oe o. 00139 

TUl-IOlE MEAN 34,z94 1611.686 1.00 2. 001 IB8.Z6 21 .355 138.ll 0.01 .. 38 
STO DEV l4 .950 85.154 o.o 2.039 9.96 21.0 .. 'I 4.41 0.01451 

TOI Al FIJR CYCLE MEANI 8. oz., , .. 0 ... 41 I 137.88 
STD DEV: 7.'179 57. 76 42.69 

lAS POllUTANT llK lR FUEl/CYClE MElN: 5.ll5 
STD DEVI 5.565 

lBS POllUTANTI IK lR T t+-HR/C YClE MEAN: 5.964 
STD DEV• 5.871 

Lqs POLLUTANT/ IOOOK LB TH-HR AT T.O. MEAN: 0.864 
sro nev: 1.162 

.•ODE EMISSION FUEL TIMF IN NOi FUEL LR NOX/ ENF.RGY LB NOX/ 
A ATE .. TE MOOE MASS MASS U lB FUEL I TH-HR I TH-HR 

lB/HR LB/HP MIN. LBS. LBS. 

UXl-IOlE llllFAN ... 168 1613.686 19.00 0.660 511. 00 2. 596 375.48 0.00176 
srn ofv o. 76• 85. 3'4 o.o 0.121 21.02 0.530 11.97 0.00030 

TAKEOFF ~EAN 119.008 10181.Zll o. 70 1. 388 118. BO 11.631 138. ll 0.01000 
srn oFv 15. res '13. Z73 o.o o. 301 4. AZ z.240 •• 41 0.00201 

CLl~BOUT ME AN 84. 675 8509.188 2.20 l.105 112. 00 9.929 169. 55 0.00839 
STn OE V ll. 642 142 .477 o.o 0.500 12. 56 1.198 11. 78 0.00122 

APPRO~CH ~EAN 23.212 "115. 418 4. DO 1. 54 7 274. 36 5.654 316.19 0.00490 
sTr. ~Ev 2.hQ8 245.341 o.o 0.180 16. 36 o. 734 10.oe 0.00061 

TAXI-IDLE MF.AN 4 .168 1613.686 1. 00 0.243 188.26 2.5'16 138. 33 o. 00176 
srn DEV 0.764 85. 154 o.o 0.045 Q.96 O.HO 4.41 0.00030 

TOTAL FUR CYCLf Mf ANI 6.9 .... 1404.43 IH7.B8 
STD DEVI 0.970 57.76 ltl.6CJ 

LBS POLLUTANT/ IK LB FUEL/CYCLE "'EANs 4.953 
STD oEv: o. 750 

LBS POLLUTANT/IK LB TH-HR/CYCLE MEAN: 5.1 Al 
STD oev: 0.64Q 

LAS POLLUTANT/IOOOK LB TH-HR AT T .n. MfAN1 116.722 
STD DEV: 21.196 
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KO DEL JBD SAMPLE NUMBER • 26. 

MODE EMISSION FUEL TIME IN to FUEL LB tO I ENERGY LB C;O I 
RATE RATE MOOE MASS KASS lK LB FUEL • TH-HR I TH-HR 

LB/HR LB/HR MIN. I.es. LBS. 

TAXI-I OLE KEAN 68.835 1119.321 19. 00 10.899 06. 78 48.865 585.83 o.018SS 
STD DEV 17 .51' 241.812 o.o 5.940 76.58 22. 791 36. 14 0.01001 

TAKEOFF KEAN 12.269 10815.289 o. 70 0.10 126.41 1.111 215.83 0.00066 
STD DEY 8.507 821.060 o.o 0.099 9.58 0.781 u.12 0.00045 

tLIHBOUT HEAN 15.103 8955.805 2.20 o.su 128. 38 1. 735 576.58 0.00098 
STD DEV 7.927 662.09 o.o o.291 24.29 0.940 35.57 0.00052 

APPROAtH KEAN 39.678 41)7.551 4.00 2.645 275. 84 9.634 493.13 0.00539 
sro DEY 19.986 150.089 o.o 1.332 23.34 4.850 30.43 o. 00280 

THI-IDLE HEAN 68.835 1179.321 1.00 4.015 160.92 48.865 215.83 0.01855 
sro oEv 17 .SIS 241. Bl2 o.o 2.188 28.21 22. 791 11.12 0.01001 

TOTAL FOR tYtLE HEAN: IB.264 132B.33 20B1.41 
STD DEV: B.963 UB. 11 IZB.65 

LBS POLLUTANT/IK LB FUELltYtlE KEAN• U.54B 
STD DEV: 6.031 

L~S P01.LUTANT/IK LB H+-HR/t YtlE HEAN: B. 734 
STD DEV• 4.290 

LBS POLL ur ANT I I OOOK LB TH-HR AT r .o. MUN: o. 768 
STD DEV: 0.522 

HOOE EHi SSION FUEL TIME IN HC FUEL LB Ht I ENERGY LB Ht I 
RATE RATE NOOE NASS HASS IK LB FUEL I TH-HA I TH-HR 

LB/HR LB/HR KIN. LBS. LBS. 

rut-IOLF. HEAN 41.225 IH9.121 19.00 6.521 06.7B 10.301 5B5. Bl 0.01111 
sro DEV 2B. HB 241.Bl2 o.o 4.552 76.5B 20.47B 36 .14 0.00111 

TAKF.OFF HEAN 4.654 10B)5. 289 o. 70 0.054 126.41 0.416 215.Bl o. 00025 
STO oEv B.111 B21.060 o.o 0.102 9.5B 0.1B3 u.12 0.0004B 

CLIHBOUT HEAN 4.915 89S5.B05 2.20 O.IBO 12B. )8 0.'16 576.5B 0.00031 
sro oEv B.419 662.09 o.o 0.309 24.29 0.912 15.57 0.00055 

APPROACH Hf AN 1 .B42 4117.551 4.00 0.523 275. B4 1. BB4 493.31 0.00107 
sTo nEv 6. 312 150. OB9 o.o 0.422 ~l.14 1.491 10.43 o. OOOB9 

TAX I-IDLE MEAN 41.225 1119.321 1.00 2.405 160.92 10. 30 I 215. B3 o. 01113 
STD DEY 1.8.HB 241.812 o.o 1.611 2B.21 20.47B 13. JZ o. 0071) 

TOTAL FOR CYtLE HEAN: 9.6B9 132B.ll 20B7.41 
STO DEV: 6.206 13B. II 12B.65 

LRS POl.LUTANTllK LB FUEl/tYtLE HEAN: 1.256 
sro DEV• 4.49B 

LBS POLLUTANT llK LB TH-HRIC YCL E MEAN: 4.642 
sro oEv: 2.961 

LBS POLLUTANT /IOOOK LB IH-+IR AT T.o. HEAN: 1..911 
sTo oEv: 5.621 

MODE EMISSION FUEL llHE IN NOX FUEL LB NOK/ ENERGY LB NOX/ 
RATE RATE MOOE KASS KASS IK LB FUEL I TH-HA f H+-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TUI-IDLE MF.AN l.20B 1'79. 121 19.00 o.50B 416. JB 2.142 5B5. B3 O.OOOB7 
STD nEv 0.801 241.Bl2 o.o 0.121 16.5B o. 52B 36.14 0.00020 

TAKEOFF KEAN l4B.125 IOB35.2B9 o. 70 1.12B 126.41 13.613 215.Bl o. 0079B 
STD DEV 25.B42 821.060 o.o 0.301 9.SB 1.656 ll.32 0.00106 

CLIMBOUT HEAN 96.21B B95'. B05 2.20. 1.528 12B. lB 10. 720 576.5B 0.00610 
STD OEV 14.2'9 662.419 o.o 0.521 24.29 1.097 15.57 0.00066 

APPROACH MFAN 21. 784 4117.551 4.00 1.452 275.114 s.211 491.ll 0.00294 
STO OEV 1.099 l50.0B9 o.o 0.207 23.14 0.694 30.41 0.00015 

TAXI-IDLE MEAN 1.20R 1179.121 1.00 o.1B1 160.92 2.1•2 215.Bl o.OOOB7 
sro oEv O.BOI 241. BIZ o.o 0.041 2B. 21 o.~28 13.12 0.00020 

IOTAL FOR CYCLE "EAN: 1.~04 112B.11 2087.~I 

STD oEv: 1.012 llB.11 I Zft.65 

LBS POl.lUIANT /IK LB FUEL/t l'CLE "EAN• 5.596 
STO DEV: 0.729 

L~S POlL UTANT /I K LB TH-HR/CYCLE ME'ANI 1.538 
sro oEv: 0.175 

LBS POLLUTANT/ I OOOK LB TH-HR AT T .O. "EAN: 91.083 
STO DEV: 12.111 
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NOOEL JT4A SA•PLF. NU•BER • 8. 

•DOE ENI SS ION FUEL TIME IN co FUEL LB CO I ENERGY LB CO I 
RATE RATE •ODE •ASS HA SS IK LS FUEL I TH-HR I TH-HR 

LA/HR LA/HR •IN. LBS. LBS • 

. TAXI-I OLE NF.AN •5.ql 7 Z061.Rll 1q.oo 7.270 652. q1 22. 2 82 5~4. I 7 o.on12 
STn DEV 24. 3q9 ID7.0ll o.o ].86] n.eq ll.867 o.1e O.DD6'l7 

TAKEOFF NF.AN 18.921 15511.ZD.1 D. 7D 0.22D I BD.'lb 1.214 204.17 0.00108 
STO DEV J.QQ4 427.062 o.o 0.047 4.Q8 0.258 o.o 0.00021 

CLl•ADUT NFAN 18.277 11066. 484 2.20 0.670 47Q. IO 1.JQQ 545.42 0.00121 
STn DEV 1.129 240.6n o.o 0.115 8. 78 D.215 D.O D.ODD21 

APPROACH •F.AN lb. 32b 5QQJ. 714 4.DD I. 755 ]9'1.58 4.412 466.67 0.00376 
STD oev 9.52q 124. 9]] n.o D. b]5 21.66 1.671 o.o o.ODl36 

TAXI-IDLE NEAN 45 .917 20bl.Bll 7.DD 2.678 24D. 54 22.282 2D4 .11 O.Dl112 
STD OEV 24.198 ID7.0ll o.o 1.423 12.49 II. Sb 1 o.o D.DDb97 

TOTAL FOR CYCLE HEAN: 12.5'1] 1'153.10 1'174.58 
S TO OEV• 5.922 11.n 2.62 

LBS POLL UT ANT /IK LA fUEL/C YCLE •EANI 6.462 
STO OEV: ].067 

LBS POLLUTANT /IK LA TH-HR/CYCLE •£AN: b.178 
STD OEVI 2.99'1 

LBS POLLUTANT/IOOOK LS TH-HR AT T .o. •EANI 1. 255 
srn oev: 0.26b 

MOOE F•ISSION FUH TI HE IN Ht FUEL LB Ht I ENERGY LS Ht I 
RATE RAH MOOE HASS MASS lK LA FUEL I TH-HR I TH-HR 

LA/HR LB/HR •IN. LAS. Les. 

TAXl-IOH lllt'f AN 21.018 20bl.8ll I 9.00 l.645 652. 91 11.181 554.17 0.00658 
STD DEV 14.q95 107.011 o.o 2.374 ]].89 7.427 0.19 o.D0428 

TAKEOFF "4FAN 0.67.-. ·15511.201 o. 70 0.009 180.q6 0.041 204.17 0.00004 
SfO OEV 0.'1]4 427 .062 o.n 0.011 4.'18 0.060 o.o 0.00005 

r.LIMSOUT MEAN 1.214 1106b.484 2. 20 o.047 H'l.10 0.096 545.42 o. 00009 
S TO DEV 2.120 240. b85 o.o 0.078 8. 78 0.160 o.o 0.00014 

APPROAC ~ •EAN l.814 59H. 714 4.00 0.25b ]q9.58 0.646 466.b7 o.ono5s 
STO DEV ?.181 124.q33 o.o 0.159 21.66 0.411 o.o O.OOD14 

rul-IOLE NEAN n.DIR 20bl.Bl1 1.00 1.141 240. 54 11.IBl 204.17 0.00658 
srn OEV 14.995 107.011 o.o o.B75 12.49 7.4Zl o.o o. 00420 

TOTAL FOR CYCLE •EAN: s. 297 1951.10 lq74.5B 
STD OEv: l.17B 71.H 2 .62 

LBS MLLUTANTllK LB FUEL/CYCLE "'fUU 2. 711 
sro DEV• I. 711 

LBS POLLUTANT/IK LB TH-HR/CYCLE ~EANt 2.68] 
STD DEV: 1. 711 

LAS POLLUTANT/IOOOK LR fH-HR AT T .O. MEAN: o.44q 
sro nEv: 0.623 

MOOE E.•ISSION FUEL TI •E IN NOX FUEL LB NOX/ ENERGY LB NOX/ 
RATE .. TE MOOE MASS MASS IK LB FUEL I TH-HR I TH-HR 
L~/HR LB/HR MIN. LBS. LBS. 

TAXI-I DLF. JiitF A"-' 5.b08 lOhl.BIJ 19.nO O.BBB b52. q1 2. 714 554 .17 n.OOlbO 
HO OFV 0. 754 107.011 o.o o.11q 33. 89 o.no 0.1B 0.00022 

r AK EOFF MEAN 2lb.]]5 15511. 201 0.10 2.757 l80.q6 15.224 204.17 0.01350 
STD OEV 28 .QQ] •27 .Obl o.o o. 31B 4.qR •• 714 o.o o.oo 166 

CL l•BOUT /rrlllE'AN 155.ne 11066.484 2.20 5.bq4 41q.10 11. 8BI 545.42 0.01044 
sro OFV q.Bll 7.40.685 n. o 0.160 B. 7B O.b41 o.o O.OOObb 

APPROACH MEAN 15.BSQ 59q3.1]4 4.00 2. Jq I 3qq.59 s.q16 466.67 o.oos12 
STO !lEV 4.201 3H.qH o.o 0.2BO ?I .bb 0.526 o.o O.OOObO 

UXl-IDLE fllllEAN S.bOR lObl.Bll 1.00 o. 127 240. 54 2. 714 7.04.17 o.001bo 
srn ryEv o. 754 107.011 o.o o.o .. 12.49 0.210 o.o 0.00022 

TOTAL FDR CYCL f MEAN: 12.057 I q53. IO IH•.SB 
sro nEv: 0.6bQ 11.n 2. bl 

LqS POLLUTANT/IK LB flJEL/CYCLF. NEAN: 6. I 76 
STD nEv: 0.1•0 

LBS PDLLUTANT/IK LB TH-HR/CYCLE NEAN: 6.106 
sro nev: 0.3H 

LBS POLLUTANT II OOOK Lq rH-HA AT T .o. MEAN: 157.557 
sro nev: 19. 12q 
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HODEL JTBD UNDIL REGULAR SAMPLE NUMBER • 1. 

MOOE EMISSION FUEL TIME IN en FUEL LB CO I ENERGY LB CO I 
RATE RATE MOOE MASS MASS lK LB FUEL I TH-HR I Tit-HR 

LA/HR LB/HR MIN. LBS. LBS. 

.TAKI-IDLE MEAN 38.171 1110.915 19.00 B.189 15B.13 14.153 399.00 0.02052 
STO DEY 6.410 66. 831 o.o 1.354 21 .16 4.3J5 o.o 0.00339 

TAKEOFF Mf AN 7.975 B511.1Z7 0.10 0.093 99.31 0.934 163.3] 0.00057 
STD DEY 3.354 165.892 o.o 0.039 1.94 0.388 o.o 0.00024 

CLIMBOUT MEAN 10.621 7116. 582 2.20 0.389 260.94 1.491 416.33 0.00089 
sTo OEY 4.385 95. 555 o.o 0.161 3. 51 D.611 o.o 0.00031 

APPROACH MEAN 17.920 ]445.414 4.00 1.1'15 229. 6'1 5.210 313.33 o.oono 
STD OEY 1.665 180.022 o.o 0.111 12.00 0.518 o.o 0.00030 

TAXl-IDLF 'If AN 18.111 1110.915 1.00 1.011 111.94 H.153 141.00 0.02052 
STD OEY 6.410 66.831 o.o 0.49'1 7.80 4.3]5 0.10 0.003]9 

TOTAL FOR CYCLE MEAN: 12.881 1080.08 151'1.00 
STD DEY• 2.020 30. 02 2.35 

LBS POlLUTANTllK LB FUEL/CYCLE MEAN: 11.905 
STO DEY: 1.659 

LBS POlLUTANTllK LB TH-HR/CYCLE "EAN: 8.481 
STD OEYI 1.330 

LBS POLLUTANT/ IDODK LB TH-HR AT T.o. MEAN: 0.665 
STD DEY: D.219 

HOOE EMISSION FUEL TIME IN HC FUEL LB HC ' ENERGY LA HC I 
RATE RATE MOOE MASS MASS IK LA FUEL t Tit-HR t TH-+IR 

LB/HR LA/HR MIN. LBS. LBS. 

!AX 1-IOLF. HEAN 6.199 1130. 935 19.00 I. 309 15B. ll 5.515 199.00 0.00128 
STD nEY 1.506 66.BH o.o 0.118 21.16 lo44'1 o.o o.oooBo 

I AKF.OFF MEAN n.111 . 8511. 727 0.10 0.004 99.31 D.041 163 .33 0.00001 
STn DEY 0.563 165. B92 o.o 0.007 1. '14 0.066 o.o D.00004 

Cll HBOUT HE AN 0.311 1116. 5B2 2.20 0.011 260.94 0.044 436.]] 0.00001 
STD nev 0.45'1 95.555 o.o 0.011 3.51 0.065 o.o 0.00004 

APPROACH MEAN 1.119 H45.414 4.00 0.079 22'1. 6'1 o.n2 313.3) 0.00021 
srn DEY 1.112 1~0.nzz o.o 0.091 12.-00 0.368 o.o D.00024 

TAXI-IDLE MEAN 6.199 1130.915 1.00 0.4B2 131.'14 5.515 147.00 D.00328 
STO OF.V I .506 66.BH o.o 0.111 1.80 1.449 0.10 o.oooBo 

TOTAL FOR CYCLE Hf AN: 1.886 IOB0.08 151'1.00 
STD DEY• 0.444 30.02 2.15 

LBS POLLUTANT/IK LB FUEL/CYCLE MEAN: 1.151 
STD DEY: D.43Z 

LBS POLLUTANT/ IK LA Ttt-HR/CYCL E MEAN: 1.242 
STD DEY• 0.292 

LBS POLLUTANT/ IODOK LB TH-HR AT T .o. HEAN: o. 311 
STD DEY: 0.469 

HOOE EMISSION FUF.l TIMF. IN NOX FUEL LB NOXI ENERGY LB NOX/ 
RATE RATF HOOE MASS HASS IK LB FUEL t TH-HR t TH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

!AX I-IDLE •£AN 2.95B 1130.935 19.00 0.625 358.13 2.624 399 .oo D.00157 
STD ~FV D.349 66.837 o.o 0.074 21.16 0.152 o.o O.OODIB 

TAKEOFF HEAN 101.636 B51 7. 72 I 0.10 1.1 B6 99.31 11. '110 163.33 o. 00726 
sro ney 14.)60 165. 892 o.o n.168 1.94 l .61t" o.o 0.00101 

CLIHBOUT •EAN 67.746 7116.582 2.20 2.484 260.'14 9. 517 436.ll D.0056'1 
STD Ofy 11.251 95. 555 o.o 0.411 3.51 1.559 o.o 0.00095 

APPROACH "1EA~ 16.952 1•Vt5e4>lo\ 4.00 1.130 229.69 lt.qi;q l13. l3 0.00303 
STD nev 2.810 ISD.022 o.o 0.191 12.00 1.091 o.o 0.00051 

TAXI-IDLE ~EAN ?.9~8 1130.935 1.00 0.230 131.94 2.62• 147.00 0.00151 
STn DEV O.J4Q 66.8~'1 o.o 0.021 1.80 Q.352 0.10 0.00018 

TOTAL FOR CYCLE MEAN• 5.655 1080.Dff 1519.00 
STD DEY: 0.6)1 30.02 2.35 

LqS POlLUTANTllK LB FUEL/CYCLE "EAN: 5.249 
STD nEY: 0.101 

LBS POLLUTANT/ IK LB TH-HR/CYCLE MEANI 1.123 
STD DEY: D.•15 

LqS POLLUTANT/ IODOK LB TH-H~ AT T .o. HEAN: 84.697 
STD DEY• 11. 96 7 
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MODEL JTBO UNOIL SMOKELESS SAMPLE NUMB FR • 18. 

MOOE EMISSION FUEL. TIME IN co FUEL LB CO I ENERGY LB CO I 
RATE RAfF. MODE MASS NASS IK LB FUEL • TH-HR • TH-HR 

LB/HR LR/HR MIN. LBS. LRS. 

.TUl-IOLE ~FAN 24.677 1114.HI 1q.oo 5.212 35q.19 22.234 413. 25 0.01261 
STD OEV 10.147 107.287 o.o 2.143 33. q1 q.223 1.11 o.0051q 

TAKEOFF ~FAN 5.611 8677.555 0.10 0.066 101. 24 0.648 l6q.17 o.0003q 
sro OEV 1.qq7 210.qe3 o.o ?.023 2.45 0.232 0.11 0.00014 

CLIMBDUI MEAN 6.204 7171.270 2.20 0.?27 262.q5 0.867 451.q2 o. 00050 
sro DEV 1.q79 160. 470 o.o 0.011 5.88 0.274 o.q4 0.00016 

APPROACH ~EAl'l 11.q60 3512.512 4.00 0.797 23B.17 3.420 3B6.67 o. 00206 
sro oEv 4.937 02.440 o.o 0.329 30. 16 l.4B6 o.5q o. OOOB5 

TAXI-I OLE MEAN 24.677 1134.2'1 1.00 1.920 132. 33 22.234 152 .25 0.01261 
sro DEV 10.147 107.2B7 o.o o. 790 12. 52 9.223 0.12 o.0051q 

IOTAL FIJR CVCLF. MEANI B.223 1093.B6 1573. 25 
STD DEV: 1.201 66.40 1.6B 

LBS POLL UTA•H 11 K LB FUEL/CYCLE MEAN: 7.610 
STD OEV• 3.020 

LBS POLLUIAl'lll IK LB IH-HR/CYClE NElN: 5.227 
sro DEv: 2.034 

LBS POLLUTANT /IOOOK LR TH-HR Al I .o. MfANI 0.452 
sm DEV: 0.1 bl 

•DOE FMISSIDN FUEL TIME IN HC FUEL LB HC I ENERGY LB HC I 
RUE RAH MODE MASS MASS IK LB FUEL • TH-HR I IH-HR 

LB/HR LB/HR MIN. LBS. LBS. 

TAX I- IDLE MfAN 5.422 1134. 241 1q.oo l.IH 35q. IB 5.0ll 411.25 0.00211 
STO OfV 7.066 107.2B7 o.o 1.492 n.q1 7. llO 1.11 0.00361 

TAKEOFF ME AN O.lRI 8677.555 0.10 0.004 101.24 0.044 IM.11 0.00003 
sro OE v 0.840 210.qB3 o.o 0.010 2.45 o.oq1 0.11 0.00006 

CLIMB OUT MEAN o. )q6 1111.no 2.20 0.015 262 .q5 0.055 451.Q2 0.00001 
sro OEV o. 736 160. 470 o.o 0.021 5. ee o.oqB o.q4 0.00006 

APPROACH "'EAN O.B50 1572.512 4.00 a.OH 218.17 0.224 386.67 a.00015 
s10 oEv a.qn 452. 440 o.o 0.061 30.16 0.195 0.59 o.oaa16 

TUl-IOLF. MEAN 5.422 1134. 241 7.0a 0.422 132.H 5.013 152 .2 5 0.00277 
STD nEv 7 .066 107.287 o.o 0.550 12. 52 7. llO 0.12 0.00361 

TOTAL FOR CYC LF MEAN: 1.64) I OQ3. 86 1573.25 
STD DEV: 2.045 66.40 l.6B 

L~S POLLUTANll lK L~ FUF.l /CYCLE MEANI I.He 
STD OEVI 2.02 5 

LBS POLLUTANT llK LR IH-HR/C YCLE MEANI 1.044 
STD DEV: 1.300 

LBS POLLUTANT II OOOK LB IH-HR AT r.o. ~EAN1 O.J07 
STn OEV: 0.676 

•nnE EMISSION FUEL TIM~ IN NOX FUEL LR NOXI ENERGY LB NOXI 
PA.TE RAH MOOE •ASS MASS IK LA FUEL • TH-HP • TH-HR 

LB/HR LB/HR MIN. LBS. LBS, 

TAXI-I DLF MFAN 2.QOR 1134.241 19.aO 0.614 359.18 2. 5R4 413. 25 O.OOl4Q 
srn oEv 0.108 107.2B7 o.o 0.150 33.q7 o. 71 B 1.11 0.00036 

TAKEOFF ~EAN 1 n.2q5 Bb77. 555 o. 70 I. 555 101. 24 15. ]44 16Q.! 1 o.ooq1q 
STn DEV 33 .587 210.Q8l a.o n. 392 2.45 3. 825 0.11 a. 00232 

CLIM~nur /lllF4N e6 .qn 1111.21a 2. za 3. IB9 262. 95 12. 111 •5l .q2 o.aa706 
SID DFV IQ.417 lb0.470 a.o n. 714 5. 88 2. 631 a.94 o.ao15a 

4PPROACH MEAN za.242 1~72.512 4.aa 1.3'9 7.38.17 5.663 386.67 a.oaJ49 
STD OFV 5.826 452.••0 o.o o. 388 30.16 1.5oq a.sq o.oa1oa 

TAXl-IOLF "1EAN 2.908 1134.241 1.oa a.Uh 132. 33 2. 584 152. 25 a.ao14q 
sin DEV a.708 107.787 a.a 0.055 12.52 a. 718 a.12 a.00016 

TnT Al FOR CYCLE MEAN: 6.934 taQ3.86 1573.25 
SID DEV• 1.607 66.40 1.68 

LRS POLL UTA~T /I K LR FUEL/CYCLf MEAN: 6.34A 
SID DEV: I .53B 

LRS POLLUIANllU LB TH-HR/CYCLf •FANI 4.4a7 
STD DEV• 1.a21 

LRS POLLUIANlllOaOK LR IH-HR Al T .0. MEAN: 1a7.249 
sro nEv• 21.a2' 
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MODEL JTsn Dll RFCULAR SAMPLE NUMijER D 1. 

MOOE EMISSION FUEL. Tl ME IN co FUEL LB CO I ENERGY LS CO I 
RATF. RATf MODE MASS "ASS U. LB FUEL f TH-HR ' rt+-HR 
L~/HA LB/HR •UN. LBS. LBS. 

.TUI-IDLE MEAN 42 .'165 IUS.116 19.00 9.015 366.93 H.890 39'1.00 0.02214 
STD OEY 10.101 210.121 o.o 2.135 66.13 9.093 o.o 0.00535 

TAKEOFF MEAN 18.544 8401.422 0.10 0.216 98.09 2.224 163.33 o. 00132 
STD DEV 15.916 181.373 o.o 0.186 2.12 1.961 o.o 0.00114 

CLIMBOUT MEAN 19.403 7098. 539 2. 20 0.111 260. 28 2.15'1 06.33 0.00163 
srn DEV 14.506 119.BH o.o o. 532 6.60 2.135 o.o 0.00122 

APPROACH MEAN 32. 325 1458.8'15 4.00 2.155 230. 5'1 9.468 313.33 o. 00511 
sro nEv '1.911 208.101 o.o 0.661 1).8'1 3.251 o.o 0.00111 

TAXl-IOlF. MEAN 42.965 1158.116 1.00 l.141 135.18 37.890 147.00 0.02214 
srn nE Y 10.101 210. 721 o.o o. 786 24.58 9.093 0.10 0.005H 

TOTAL FOR CYCLE MEANI 15. 501 10'11.01 1519.00 
STO OEY: 1.356 105. 81 2.15 

LBS POLLUTANT /IK LB FUEL/CYCLE MEAN• 14.)6) 
STO DEY: J.457 

LijS POLLUTANT/IK LB TH-HA/CYCLE MEAN: 10.205 
STD DEY• 2.210 

L6S POLLUTANT/ IOOOK L 8 TH-HA AT T .o. MEAN: I.SH 
STD DEY• 1.326 

MOOE FMISSIDN FUEL TIME IN HC FUEL LB HC I EN EAGY LB HC I 
RATE RATE MOOE MASS MASS IK LR FUEL I TH-HR I Tl4-HR 

LB/HR LS/HR "IN. LBS. LSS. 

TAXI- IDLE MEAN 8.845 1158.116 19.00 1. 868 166.9] 1. 191 ]99.00 0.00468 
sro nEY 4 .191 210.121 o.o 1.012 66.13 ]. 565 o.o 0.00254 

T AKF.OFF MEAN o. 316 8401.422 0.10 0.004 98.09 0.018 16].3) 0.00002 
srn DEV o. 121 181.311 o.o 0.004 2 .12 0.019 o.o o. 00002 

CllMBOUT MEAN o. 827 1099.5]9 2.20 0.010 260. 28 0.117 4)6.]J 0.00001 
STD DEV 1.042 119. B11 o.o O.OJB 6.60 0.146 o.o 0.00009 

APPROACH MEAN 1.10 )458.895 4.00 0.221 210. 59 0.917 JJ).]J 0.00060 
STD 'IEV 2.180 20B. 101 o.o 0.145 IJ.89 0.656 o.o 0.00039 

TUI-IDLE MFAN 8.845 115B.116 1.00 0.688 IJ5.18 7.391 141.00 0.00468 
srn OEV 4.191 210.111 o.o 0.]13 24.58 l.565 0.10 0.00254 

TOT AL FOR CYCLE MEAN: 2. 81 J 1091.01 1'19.00 
srn DEV• 1.495 105. 81 2.15 

L~S POLLUTANT /lK LR FUEL/CYCLE MEAN: 2.5H 
STD DEY• 1.2s1 

L6S POLLUTANT/ IK LA Tt+-HR/CYCLE MEAN• 1.852 
STD DEV• 0.984 

L6S POLL UTA NT llOOOK LB TH-HR AT T .O. MEAN: 0.261 
STD nev: 0.268 

MOOF EMISSION FUEL TIME IN NOX FUEL LB NOXI ENERGY LB NOXI 
RATE RATE MODE MASS MASS IK LB FUEL I TH-HR I TH-HR 

LB/HR LA/HA MIN. LBS. LBS. 

TUl-IOLF. MEAN 4.19) 1158.116 19.00 0.92B 366.9) 3.1J2 )CICl.00 0.00231 
srn DEV 1.609 210. 721 o.o 0.340 66.11 0.92] o.o 0.00085 

TAKEOFF MF.AN 151.272 8401.422 0.70 1.765 98.09 18. 000 16].J] 0.01081 
STD OF.V 21.70) 181.11J o.o 0.251 2.P 2.561 o.o 0.00155 

CL IMROUT ·"EAN 100.144 1098.519 2.20 ·1.612 260.28 14. 116 4)6.]) 0.00942 
STD nEv 19.169 119. 811 o.o 0.101 6.60 2.679 o.o 0.00161 

APPAl'l4CH "1f;AN 28.048 1458.8•5 4.00 1. 870 230. 59 8. 128 Hl.ll 0.00501 
sm nF.v 3 .055 209.101 o.o 0.204 I). 89 o.•51 o.o 0.00055 

TUI-IDLE ~EAN 4.]91 1158.116 1.00 0.142 IJ5. I A 1. 7)2 147.00 0.002)) 
STD DEV l.60R 210.121 o.o 0.125 24.58 0.923 0.10 0.00085 

TIJTAL FOR CYCLE MFAN: 9.576 1091.07 I ~19. 00 
srn OEV• 1.011 I 05. 81 2.35 

LBS •OLLUTANT / U LR FUEL/CYCLE MEAN: 7.•13 
STD nEv: 1.121 

LBS POLLUTANT/lit LB TH-HM/CYCLE MEAN: 5.646 
STD DEV: 0.10• 

L6S POLLUTANT/IOOOK LA TH-HR AT T .o. MEAN: 126.060 
STD DEV: 18.086 
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MODEL JTBD Oil SMOKELESS SAMPLE NUMBER • 26. 

MODE 

_TAXI-IDLE •EAN 
STn ~EV 

TAKEOFF MEAN 
STD DEV 

CllMROUT MfAN 
STO DEV 

APPROACH MfAN 
STD OE v 

TUI-IDLE MEAN 
STD OEV 

EMISSION 
RATE 

lB/HR 

TOTAL FOR CYCLE 

fUEl. 
A ATE 

l8/HR 

12lb.b21 
51.80) 

8154.512 
H5. 8b0 

1Hb.1b6 
266.6q7 

1116.62) 
51.80) 

LBS POllUTANT/IK LB fUEl/CYClE 

LRS POlLUTANT/IK LR Tt+-HR/CYClE 

TIME IN 
MODE 
MIN. 

o. 70 
o.o 

2.20 
o. 0 

4.00 
o.o 

7.00 
o.o 

co 
MASS 
LBS. 

b.638 
2.153 

0.001 
O.OM 

0.326 
0.178 

1. 212 
0.410 

2.446 
1.014 

MEANI 10.710 
S TO DEV: 3.q14 

MEAN: 
SID DEV• 

MEAN: 
STD DEV: 

6. 715 
2.)12 

lqs POllUTANT/IOOOK l8 TH-HR AT T.o. MEAN• 0.604 
0.4U 

TAXl-IOlE MfAN 
STD nFv 

I AK EOFF MFAN 
STD DEV 

CllMROUT MEAN 
STo oev 

APPROACH MEAN 
s To oF v 

IAXl-IOlE •FAN 
sro DEV 

F•ISSION 
RAIE 

LA/HR 

5 .12b 
2. JOT 

I. T5l 
0.884 

5.12b 
2 .30T 

TOTAL FOR CYCLE 

FUEL 
RATE 

l B/HR 

12lb.62l 
51.AOl 

8154.512 
H5. 8b0 

121b.b2l 
51.80] 

LAS POLlUTANT/IK LR FUFl/CYClE 

LBS POllUTANT/IK LA TH-HR/CYCLE 

STD DEV: 

T IMF IN 
MODE 
MIN. 

o.To 
o.o 

2.20 
o.o 

4.00 
o.o 

1. 00 
o.o 

MEAN: 
STD OEV: 

MEAN: 
STO DEV: 

MEAN: 
STD DEV• 

HC 
MASS 
LBS. 

I, OAJ 
0.487 

0.009 
0.013 

0.0)4 
0.0)6 

O.llT 
0.059 

0.)99 
0.100 

l.b4l 
0.120 

1.461 
0.640 

LBS POllUTANT/IOOOK LA IH-HR AT T.O. MEAN: 0.613 
O. Ab2 

MOOE FM I SS ION 
RATE 

LB/HR 

TAXl-IOlF MEAN 4.596 
srn OFV 1.524 

TAKEOFF MEAN 19T.142 
HO DEV 35.161 

Cl!Mqour MEAN 131.0IT 
sro DEV 19,115 

APPROACH MEAN ')0.fl50 
srn OEV 4. TH 

TAXl-IOLF ~fA~ 4,.5Q6 
sro OEV 1.524 

TOTAL FOR cYCL E 

FUEL 
RATE 

LA/HR 

12lb.b2l 
51. AOl 

8T54. 512 
115. 860 

12lb.b23 
51.ROl 

LAS POLLUTANT/IK LR FUEl/CYClF 

LBS POlLUTANT/IK LB Tt+-HR/CYCLE 

sro nEv: 

Tl ME IN 
MOOE 
MIN, 

19.00 
o.o 

o. 70 
o.o 

2.20 
o.o 

4.00 
o.o 

1.00 
o.o 

NOX 
MASS 
LAS. 

o. 971 
0.122 

2.101 
0,410 

4.804 
o. 725 

2.05T 
o. )15 

0.)58 
0.119 

MEAN: I0.49b 
STD OEV: I .HT 

MEAN: 
sro nEv• 

MEAN: 
SID nEv• 

9.320 
I. 291 

6.6b2 
0.880 

LBS POLLUTANT/IOOOK LR TH-HR AT r.o. MEAN: 158.640 
STD Ofv: 24.641 

FUEL 
MASS 
LBS. 

269.01 
q.11 

22T. 24 
11.15 

141.q4 
6.05 

1125,60 
3q. 53 

FUEL 
MASS 
l8S. 

385. lb 
16.4] 

102.14 
4.18 

227.24 
II_, 15 

1125.bO 
39.51 

f.Ufl 
MASS 
LBS. 

3B5.26 
lb.41 

102.1• 
4. Ja 

Zbq.01 
CJ. 11 

141. 94 
b.05 

1125.bO 
39. 53 

l8 CO I 
IK LB FUEL 

0.855 
0.62q 

1. 214 
0.671 

5.335 
l. T58 

LB HC I 
IK LB FUEL 

0.08T 
0.122 

o. 124 
0.134 

o.515 
0.262 

4.234 
1.qo3 

LB NOXI 
IK LB FUEL 

3.T96 
1.26] 

l T ,822 
2.133 

q,055 
1.307 

3. T96 
l.2b3 

ENERGY 
I TH-HR 

169.17 
5.q5 

451.91 
15.q2 

386.67 
13.61 

152 .25 
5.36 

ENERGY 
I TH-HR 

386.b7 
13.61 

152 .25 
5.36 

1513. 25 
55,33 

ENERGY 
I TH-HP 

38b.6T 
13.61 

152.25 
5. 36 

1573.25 
55.13 

LB CO I 
I Tt+-HR 

0.0159T 
0.0062) 

0.00052 
0.00038 

o. 00012 
0.00040 

0.00313 
0.00105 

LB HC I 
I Tt+-HR 

0.00262 
O.OOllB 

0.00005 
o.ooooT 

O.OOOOT 
o.ooooe 

0.00030 
0.00015 

0.00262 
O.OOl IB 

LB NOXI 
' Tt-t-HR 

0.00235 
0.00011 

O.OUbO 
0.00211 

0.01061 
0.001•0 

0.0053l 
0.00081 

o. 00235 
0.00011 
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MODEL JT9D SAMPLE NUMBER • 9. 

MOOE E•ISSION FUEL TIME IN co FUEL LB CO I ENERGY LB CO I 
RAT( RATE HOOE HASS MASS IK LB FUEL I TH-+IR I Tl+-HR 

lB/HR L8/HR MIN. L8S. LBS. 

.TUI-IDLE HEAN 78. 415 2294. B65 19.00 16.56J 126. 71 H.027 l48J.J2 0.01120 
STn OF.V 16.204 20T.B22 o.o J.422 65. 82 5.209 J5.IJ 0.00252 

TAKEOFF HEAN B.291 17052.Jll o. 10 o.on 198.94 0.487 520.46 0.00019 
STO DEV 5.J6J 821.H5 o.o 0.06) 9.5B O.J20 12 .JO 0.00012 

CLIHROUT HEAN 11. 741 14116.879 2.20 0.430 524.95 O.A2J 1190.JB O.OOOJI 
sro oEv J.610 B20.809 o.o O.IJ5 J0.09 0.264 32. 86 0.00010 

APPROACH HEAN 12.510 5203.895 4.00 2.171 H6.9J 6.419 892. 22 0.00243 
Sin DEV 11. 269 46R.229 o.o 0.151 JI. 21 2.808 21 .14 0.00080 

TAXI-IDLE MEAN 78 .415 22•H.B65 T.00 6.102 267.13 H.027 546 .... 9 0.01120 
STD DEV 16.204 201.R22 o.o 1.261 24.24 5.209 12.92 o. 00252 

TOTAL FOR CYC Lf MEAN: 25. 363 2065.26 4832.86 
STD oEv: 4.69B 152.01 114.19 

LBS POLLUTANT llK lB FUEL/CYCLE HEAN: 12.258 
STD DEV: 1.BB6 

LAS POLlUTANT/IK LB Tt+-HR/CYCLF MEANS 5.263 
STD DEV: 1.062 

lRS POLL UT ANT/ IOOOK LB TH-HR AT '.o. HEANI o. 218 
STD DEV• 0.141 

MOOE EMISSION FUEL TIME IN Ht FUEL LB Ht I ENERGY LB HC I 
A ATE RAIF MOOE HASS HHS IK lB FUEL I Tl+-HR t TH-HR 

LB/HR LB/HR MIN. LAS. LBS. 

TAX 1-1 nLF •EAN II. 159 2294.865 19.00 2. J99 126. 11 4.%5 148J.32 0.00162 
STO ~EV 1.0•• 201. B22 o.o 0.655 65. 82 1. J04 35.13 o. 00045 

I AK EOFF MEAN 2.Q5l 17052.lll 0.10 0.0)4 198.94 0.113 520.46 0.00001 
HO OEV 2.215 B21. 315 o.o 0.026 9.5B 0.tJI 11.JO .o. 00005 

CLI •BOUT Hf AN 2.647 14116.819 2.20 0.0•1 524.95 O. IB4 1390. 38 0.00001 
sro nF.v l.BOb B20.BOQ o.o 0.066 J0.09 0.121 J2.86 o.oooos 

APPROACH .'1f AN 2.QQT 5203.895 4.00 0.200 H6.9J o.~90 B92 .22 0.00022 
sro nEv 1.116 468. 22• o.o 0.092 31. 21 o.2aB 21.14 0.00010 

TAXI-IDLE ~FAN II. JSQ 2294.86S 1.00 0.8B4 261.TJ 4.96~ 546.49 0.00162 
sm ~Fv J .0•9 207. B21 o.o 0.241 24.2' I. 104 12.92 o.0004S 

llllAl FOR CYCLE MEAN: l.61 s 2065.26 48J2. 86 
STD DEV: O.RBI 152. OT 114.l q 

LBS POLL UIANT /1 K LR FUEL/CYCLE MEAN: 1.156 
STD DEV: 0.431 

lRS POLLUTANT/IK LB TH-HR/CYCLE HEAN: 0.14'1 
STD DEV: O.IB6 

L RS Pill LU TANT II OOOK LB TH-HR AT r .o. HEAN: 0.11'1 
sro nEv: 0.581 

MnnE F•ISSION FUF.L TIME IN NOX FUEL LR NOX/ ENERGY LB NOX/ 
A ATE RATE HOOE MASS MASS IK LB FUEL I TH-HR • TH-HR 

lR/HR lB/HR HIN. LBS. LBS. 

TAXI-I OLE 111FAN 10. 121 2294. 865 1'1.00 2. IBO 126.11 4.535 1483.31 0.00141 
sro ~F.v 2 .5'14 201.822 o.o 0.54B 65.82 1.198 35.IJ 0.00036 

TAKEOFF ~FAN 119.951 11052. JI l 0.10 B. JQ'I IQB.94 41.'190 520.46 o. 01611 
HO ~fV lSl.642 821. 315 o.o 1. Tb'I 'I.SR 1.069 12 .JO 0.0035'1 

Cl I H~OUT •£AN 45A .604 l4llb.B1'1 z.10 16.BIS 524.•5 JI.en IJ'IO. 38 0.01212 
srn OEV 81. Tl• e20.aoq o.o 2.991 J0.0'1 4.201 32.86 O. D02JJ 

APPROACH ~EAN s-.101 H01.8'1S 4.00 J.601 )46.91 10.4ST 892 .22 0.00404 
STn ~Fv 5.121 468. 21• o.o o. 382 JI. 21 1. J2J 21.14 0.00044 

TUI-IDLE ~EAN 10.121 z2q•.B1>5 1.00 0.803 261. n 4. 535 546.4'1 0.00141 
STn DEV 7. 5q4 201.e22 o.o 0.202 24.24 1. 198 12 .92 O.OOOJb 

TOTAL FOR CYCLE MEAN: JI.BOS 2065.26 4832. 86 
srn DFv• 5.015 152. 01 114.1'1 

LAS POLl.UTANT /I< lA FUEL/CYCLE MEAN• IS. 386 
srn nEv: 1.qs2 

L •S POLLUTA~T/IK LR TH-HR/CYCLE JrollfAN: 6. ljQ) 

sro nEv• 1.115 

LAS POLLUTANT II OOOK LB T~-HR AT T .o. •EAN: IBB.6'10 
sTo nEv: 41.815 
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HOOEL SPEY •K/511 

Mone 

.TAXI-IDLE MEAN 
s rn oe v 

TAK EOFF MEAN 
STD nF.v 

CLI MBOUT ME AN 
STD OFV 

APPROACH MEAN 
STD DFV 

fAXl-IOLE MEAN 
STD DEV 

EMISSlnN 
RATE 

L~ /HR 

t• .218 
1.q"4 

15.251 
t.R04 

lq.068 
10.078 

72. •H 
19.468 

TOTAL FOR CYCLE 

SAMPLE NUMA ER • 

FUEL 
RAH 

LB/HR 

loee.9•4 
10. 210 

7625.ZlO 
150.022 

6l54.ql4 
bO.Blq 

l05l.66B 
12l.02A 

IOBB.q•• 
10. 210 

LBS POLLUTANT/IK LR FUEL/CYCLF. 

L~S POLLUTANT/IK LR TH-HR/CYCLE 

.. 
TIME IN 

MOOf 
MIN. 

19.00 
o.o 

0.10 
o. 0 

2. 20 
o.o 

4.00 
o.o 

1.00 
o. 0 

en 
MASS 
LBS. 

0.166 
0.014 

o.55q 
o.066 

2. 605 
0.672 

4.226 
1.136 

MEAN: lq.024 
STD oEv: 4.775 

MfAN: 19.117 
s rn nEv: 4.912 

MfAN: 16.021 
STD f\FV: 4.021 

LBS POLLUTANT/IOOOK LR TH-HR AT T.O. MEAN: t.455 
0.101 

MOOE 

TUl-IOLF •EAN 
srn DEV 

TAKEOFF •EAN 
srn nEv 

CLlHAOUT MEAN 
STO OEV 

APPAQA(H .WJEAN 
srn ~Ev 

fUl-IOLE •EAN 
S Tn ~FV 

EMISSION 
RATE 

LB/HR 

12.413 
11.ns 

o.o 
o.o 

0.1'2 
0.221 

4.224 
•• 44 7 

TOTAL FOR CYCLE 

FUEL 
RAT~ 

LB/HR 

10B0.q44 
10.210 

7625.llO 
150.0ll 

1051. bbR 
123.02• 

1088.944 
10. 710 

LAS POLLllTA~T/IK LR FUEL/CYCLE 

LBS POLLUTANT/IK LR TH-HR/CYCLE 

sro nev: 

Tl ME IN 
MOOE 
MIN. 

19.00 
o.o 

0.10 
o.o 

2. 20 
o.o 

4. DO 
o.o 
7.00 
o. 0 

MF.AN: 
STD oEv: 

MEAN: 
sro nEv: 

MEAN: 
STO DEV: 

HC 
MASS 
LBS. 

5.142 
2. 727 

o.o 
o.o 

D.009 
o.oo~ 

n. 2R2 
o.zq6 

1.894 
1.005 

7.126 
4.017 

7.312 
4.055 

b.110 
l. ]B2 

LAS POLLUTANT/IOOOK LB TH-HR AT T.O. MEAN: O.O 

FHJSSION 
~tt.Tf 

LB/Hq 

TAXI-IDLE MFAN 2.4ql 
STO nEv o.597 

'AKEOFF •EAN 15l.012 
srn oF.v 9.A45 

CLl~Anur WJEA~ ll4.75q 
srn oEv tJ.77'' 

APPROACH ME4N 30.446 
srn DEV 5.197 

ru:t-IOLF MFAN 2.4 113 
srn l"JEv o.i;q1 

TOI AL FOR CYCLE 

FUFL 
R. llE 

LB/HR 

IOBB.••4 
J0. 210 

7625. llO 
150.0U 

bl54. 934 
60.83<1 

l051.b69 
Ill.OZ• 

1oea.q"" 
10. 210 

l~S POlltJTA~T/11<. LB TH-Hl</C.YCLE 

STO OfV: O.O 

Tl ME IN 
><DOE 
HIN. 

19.00 
o.o 

0.10 
o.o 

l.W 
o.o 

4.00 
o.o 

7.00 
o.o 

~fAN: 

sro OEv: 

HEAN: 
HO OFV: 

HEAN: 
s rn nev: 

NOX 
Ml SS 
LBS. 

l. 7B5 
0.115 

•.20B 
0.50) 

2.010 
o. )46 

0.145 
0.015 

R.575 
n. 75 R 

7. 211 
o. 766 

LR• POLLUTANl/IOOOK LB TH-HR •T T.n. HEAN: 15b.5ql 
sro OEV: 10.015 

FUEL 
HASS 
LBS. 

344. Bl 
•.55 

88.% 
l. 75 

2ll. 01 
2. 24 

203 .44 
B. 21 

121. 04 
l. 52 

••1.10 
19.84 

FUEL 
MASS 
L8S. 

344. 83 
•• 55 

BB.% 
! • 75 

201.44 
B.?l 

127.04 
l.52 

FUEL 
HASS 
LBS. 

144.BJ 
9.55 

8B.% 
1. 75 

2ll.OI 
2. 24 

201. 44 
B. 71 

121. 04 
l. 57 

qq1. JO 
1 •• 84 

LR CO I 
lK LB FUEL 

66. 137 
IB.b39 

1.810 
0.426 

2.401 
o.2qe 

12. B6B 
3.550 

66.137 
IB.639 

LB HC I 
IK LB FUEL 

10.000 
16.121 

o.o 
o.o 

0.038 
0.015 

10.000 
16.121 

LR NOX/ 
lK LR FUEL 

2. 2B9 
o. 546 

20.0BI 
I. 51q 

18.071 
2.116 

2. 289 
0.546 

ENERGY 
• TH-HR 

2B8.BO 
o.o 

Ill. 00 
0.25 

355 .10 
o.o 

104.00 
o.o 

106.40 
0.06 

1181.50 
o.o 

ENERGY 
• TH-HR 

28B. BO 
o.o 

Ill.CO 
0.25 

155. JO 
o.o 

104.00 
o.o 

106.40 
0.06 

1187 .50 
o.o 

ENERGY 
I TH-HR 

288.80 
o.o 

IJJ.00 
0.25 

155.30 
o.o 

104.00 
o.o 

106.40 
0.06 

llS7.50 
o.o 

LB CO I 
t TH-HR 

0.01971 
o. 01 Ob1 

0.00125 
0.00026 

0.00157 
o.0001q 

0.00857 
0.00221 

o. 01q71 
0.01067 

LB HC I 
I TH-HR 

o. 01780 
0.00944 

o.o 
o.o 

0.00001 
0.00002 

0.00091 
0.0009R 

0.017BO 
0.00944 

LR NOX I 
I fH-t1R 

0.00137 
0.000]] 

0.01342 
o. OOOB6 

O.OllR4 
0.00142 

0.0066B 
0.00114 

0.00111 
O. OOOJl 
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