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ABSTRACT

This report is Part 3 of the Final Report on Exhaust Emissions
from Uncontrolled Vehicles and Related Equipment Using Internal
Combustion Engines, Contract EHS 70-108. Exhaust emissions from
seven motorcycles were measured using three separate procedures for
each bike. The motorcycles tested were a Harley-Davidson FLH (1200cc),
a Honda CL350K3, a Honda SL100, a Kawasaki 125F6, a Suzuki T250, a
Triumph T120R (650cc), and a Yamaha DT1E (250cc). Although two of
the procedures used for testing were based on those specified in Federal
Law for automobiles, it should be noted that motorcycles are currently
exempt from Federal emissions regulations.

The first procedure used for the motorcycle tests was the Federal
""7-mode' direct sampling procedure (applicdble to 1970 and 1971 model
year light duty vehicles), modified where necessary., The exhaust con-
stituents measured for the 7-mode tests included hydrocarbons, CO, CO2
and NO, all by NDIR. The motorcycles were also tested on the Federal
"LLA-4" bag sampling procedure (applicable to 1972 and newer light duty
vehicles), modified as necessary. This procedure currently specifies
measurement of hydrocarbons by FIA, CO and CO2 by NDIR, and NO and
NOx by chemiluminescence. The final procedure used was a series of
steady-state conditions designed to cover the range of operating conditions
experienced by each motorcycle. The exhaust products measured during
the steady-state tests included: total hydrocarbons by FIA; light hydro-
carbons by gas chromatograph (2 of the 7 machines only); hydrocarbons,
(2 of the 7 machines only), CO, CO2, and NO by NDIR; NO and NO4 by
chemiluminescence; O2 by electrochemical analysis; total aliphatic
aldehydes (RCHO) and formaldehyde (HCHO) by the MBTH and chromo-
tropic acid methods, respectively; particulate by an experimental dilution-
type sampling device; and exhaust smoke (2-stroke machines only) using 2
PHS full-flow smokemeter.

The motorcycles were operated on a modified automotive chassis
dynamometer, and the emissions results are used in conjunction with
statistics on motorcycle population and usage to estimate national emissions

impact,
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FOREWORD

The project for which this report constitutes part of the end product
was initiated jointly on June 29, 1970 by the Division of Motor Vehicle
Research and Development and the Division of Air Quality and Emission
Data, both divisions of the agency known as NAPCA. Currently, these
offices are the Characterization and Control Development Branch of MSPCP
and the National Air Data Branch of OAQPS, respectively, Office of Air
and Water Programs, Environmental Protection Agency. The contract
number is EHS 70-108, and the project is identified within Southwest
Research Institute as 11-2869-01,

This report (Part 3) covers the motorcycle portion of the characteri-
zation work only, and the other items in the characterization work have been
or will be covered by six other parts of the final report. In the order in
which the final reports have been or will be sybmitted, the seven parts of
the characterization work include: Locomotives and Marine Counterparts;
Outboard Motors; Motorcycles; Small Utility Engines; Farm, Construction
and Industrial Engines; Snowmobiles; and Gas Turbine "peaking'' Power-
plants. Other efforts which have been conducted as separate phases of
Contract EHS 70-108, including: measurement of gaseous emissions from
a number of aircraft turbine engines; measurement of crankcase drainage
from a number of outboard motors; and investigation of emissions control
technology for locomotive diesel engines; either have been or will be
reported separately.

Cognizant technical personnel for the Environmental Protection
Agency are currently Messrs, William Rogers Oliver and David S. Kircher,
and past Project Officers include Messrs. J. L. Raney, A. J. Hoffman,

B. D. McNutt, and G. J. Kennedy. Project Manager for Southwest Re-
search Institute has been Mr. Karl J. Springer, and Mr. Charles T. Hare
has carried the technical responsibility.

The offices of the sponsoring agency (EPA) are located at 2565
Plymouth Road, Ann Arbor, Michigan 48105 and at Research Triangle Park,
North Carolina 27711; and the contractor (SwRI) is located at 8500 Culebra
Road, San Antonio, Texas 78284.

The assistance of several individuals and groups has contributed to
the success of the motorcycle portion of this project. To begin, of course,
appreciation is expressed to Harley-Davidson Motor Co. ; American Honda
Motor Co., Inc.; Kawasaki Motors Corp., U. S, A.; U. S. Suzuki Motor Corp.;
Triumph Motorcycle Corp. ; and Yamaha International Corp. for supplying
motorcycles on a loan basis for test purposes. Individuals within these
companies who have provided technical assistance include Messrs. Lance .
Presnall and Nick Hirsch of Harley-Davidson, Brian Gill and Chet Hale of
Honda, Dennis David of Kawasaki, Mike Petler of Suzuki; E. W. '"Pete'
Colman of Triumph, and Leo Lake, Dennis Stefani, and Isao Shirayanagi
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of Yamaha. Mr, Roy Kessler of the Motorcycle Industry Council (MIC)
has also been very helpful.

Mr., Lake, in his capacity as chairman of the SAE Motorcycle
Committee, has also been instrumental in promoting communication
by scheduling meetings of his committee at the contractor's facility.
These meetings have provided an excellent forum for presentation of
progress reports to the motorcycle industry and a good opportunity
for exchange of technical information.

The SwRI personnel involved most deeply in preparation for and
conduct of the motorcycle tests included Russel T, Mack, lead technician,
and Jim Chessher, Gene Hoyt, John T, Jack, Wm, P. Jack, Joyce
McBryde, Del Ray O'Neill, and Joyce Winfield. The contributions of all
these people were necessary and are sincerely appreciated.
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I, INTRODUCTION

The program of research on which this report is based was
initiated by the Environmental Protection Agency to (1) characterize
emissions from a broad range of internal combustion engines in
order to accurately set priorities for future control, as required,
and (2) assist in developing more inclusive national and regional air
pollution inventories, This document, which is Part 3 of what is
planned to be a seven-part final report, concerns emissions from
motorcycles and the national impact of these emissions,

Prior to the work reported here, very little well-documented
motorcycle emissions research had been made public, although
doubtless some unpublished work had been done. The results which were
available were also generated by procedures originally developed for
passenger cars, some of which were valid for motorcycles and others
which were not, Several procedures were used for motorcycle testing
in the subject program to gather the most useful results, but little
consideration has been given to the potential usefulness of these pro-
cedures for anything except research purposes.

Due to arrangements within the contract, the motorcycle testing
was performed during three essentially separate time intervals. Some
of the 7-mode tests were performed on five motorcycles (all except the
Honda SL100 and Kawasaki 125F -6) during April and May 1971. At that
point the personnel involved were assigned to on-site testing of aircraft
turbine engines until about September 1971, so the remainder of the
testing on the same five machines was accomplished from September
1971 through early January, 1972. The third section came after the
most recent contract modification, extending from August through
October of 1972, and it included all testing on the Honda SL100 and the
Kawasaki 125F-6. All the tests were performed in the Emissions
Research Laboratory at SwRI except the road tests and noise tests.



II. OBJECTIVES

The objectives of the motorcycle part of this project were to
obtain exhaust emission data on a variety of motorcycles, and to use
these data along with available information on number of machines in
service and annual usage to estimate emission factors and national
impact. The emissions to be measured included total hydrocarbons
(F1A); CO, CO2, NO and hydrocarbons (NDIR); NOx and NO (chem-
iluminescence); O2 (electrochemical); light hydrocarbons (gas chromato-
graph); aldehydes (wet chemistry); particulates (gravimetric analysis);
and smoke for 2-stroke machines only ({ PHS light extinction smokemeter).
These exhaust constituents are essentially the same as those measured
during all tests on gasoline-fueled engines tested under this contract.

In order to obtain comprehensive data, it became necessary to
operate the motorcycles on modified versions of cyclic procedures
originally designed for automobiles, as well as steady-state procedures
designed specifically for the motorcycles. The modified cyclic procedures
gave useful results for constituents which could be analyzed continuously
and which did not degrade with time in bag samples, but they could not
be used to measure constituents which required relatively lengthy sample
collection periods or which decomposed or settled out with time. To
meet the objective of obtaining good emissions data, it was necessary
to develop representative steady-state procedures which could be weighted
by mode to derive composite emissions of difficult-to-measure constituents
such as aldehydes and particulates. This development became a
secondary objective of the project.
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III. INSTRUMENTATION, METHODS, AND CALCULATION TECHNIQUES

This report section covers the conduct of the road tests and dyna-
mometer simulation, all the emission measurements, calculation of
unmeasured constituents, and the noise tests. It includes photographic
documentation of all the studies as well as descriptions, and is broken
into seven major subsections for clarity. In brief, the test procedures
were chosen to yield as much useful data and as many comparisons to
other emission sources as possible. The steady-state tests permitted
acquisition of data on emissions which require an extended sampling
period (aldehydes, particulate, and light hydrocarbons), in addition to
providing an assessment of the stability of emissions which can be mea-
sured continuously. The 7-mode tests were included to attempt compari-
son to motorcycle work done previously, and they could also be useful
in determining emissions variations and average concentrations during
transients. The LA-4 (1972 and later Federal) tests were included
because this procedure is the current Federal standard for light-duty
vehicles, and thus is probably the most reliable way to estimate national
emissions impact of motorcycles.

The seven motorcycles tested were chosen to represent a variety
of sizes and types, including both 2-stroke and 4-stroke machines. De-
scriptions of the bikes are given in Table 1, and it should be noted that
the five larger machines were 1971 models and that the two smaller ones

TABLE 1. DESCRIPTION OF TEST MOTORCYCLES

Nom. Normninal
Disp., Wt., Engine Chassis Max hp
Manufacturer Model Cyls. cm3 lby Type Type at rpm
Harley- o
Davidson FLH 2 1200 697 4-stroke street *57 @ 5,000
Honda CL350K3 2 350 355 4-stroke street 33 @ 9,500
Honda S1L100 1 100 220 4-stroke dual- 11.5 @
purpose 11,000
Kawasaki 125F-6 1 125 248 2-stroke dual-
purpose *15 @ 7,500
Suzuki T250 2 250 339 2-stroke street 32 @ 8,000
Triumph T120R 2 650 417 4-stroke street 50 @ 6, 500
Yamaha DTI1-E 1 250 279 2-stroke dual-

purpose 23 @ 7,000

*approximate - not from manufacturer's data

were 1972 models. Although the machines tested were some of the most
popular types, no attempt was made to correlate exactly with the national
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population. A much larger number of motorcycles would be necessary to
form any kind of statistical sample of the population.

A. Road Testing and Dynamometer Simulation

The reason for conducting road tests on the motorcycles, including
accelerations and decelerations, is to make sure that the subsequent dyna-
mometer inertia and road load settings will permit the machines to
operate as normally as possible. The same comment applies, of course,
to speedometer calibrations. Since the subject work is perhaps the first
fairly comprehensive study of motorcycle emissions to be widely circu-
lated, care has been taken to document the process used in setting up
the motorcycles for dynamometer operation. Making the dynamometer
simulation data available in this manner will allow the process to be
judged properly in retrospect, and if errors are found, the emissions
data can be corrected for the errors and still be usable.

The dynamometer used was an old Clayton model C-49 unit, having
7-inch diameter rolls about 80 inches long. The actual inertia of the rolls
is not known, but they are partially hollowed out rather than being solid.
The unit was modified to reduce the roll spacing to 12 inches on centers,
preventing the tire of the motorcycle from sinking too far down between
the rolls. The inertia system was fabricated especially for motorcycles,
consisting of six steel discs which could be selectively coupled to the
rolls. For tests on the smaller machines (Honda S1.100 and Kawasaki
125F-6), the inertia wheels turned at the same rotational speed as the
rolls, but they were driven at twice the roll speed for the five larger
machines. The dynamometer and the inertia wheels are shown in Figures
1 and 2, respectively (the inertia system was covered by a guard when in
operation). Referring to Figure 2, the three larger wheels were 20 inches
in diameter, and were designated numbers 1, 2, and 3 in order of de-
creasing thickness. The smaller wheels were 16 inches in diameter,
and were designated 4, 5, and 6 in order of decreasing thickness. Wheels
1 and 4 were 1/2 inch thick, 2 and 5 were 3/8 inch thick, and 3 and 6
were 1/4 inch thick. The water brake power absorption unit is under
the plate at the right end of the dynamometer in Figure 1, and the white
console contains speed (mi/hr) and power absorption (hp) readouts.

In the case of the dynamometer as well as some other equipment
items used during the subject study, time and financial constraints com-
bined to prevent equipment from being optimized. Another item which
was a compromise was the blower used for engine cooling. To simulate-
the real situation properly, the blower should provide airflow over the
engine proportional to road speed, but the blower used for this project
was not so controlled. During idles, the blower was shut off, and it was
unrestricted during other conditions. The most important function of the



Figure 1. Modified Automobile Figure 2. Variable Inertia
Chassis Dynamometer Used for Simulation System Used for
Motorcycle Emissions Tests Motorcycle Emissions Tests

Figure 3. System of NDIR Instruments Used for
7-Mode Tests on Motorcycles



blower during the subject tests was to provide sufficient cooling air to
prevent engine damage, and any side-effects on emissions which may
have occurred will simply have to be accepted as experimental error
until further tests are run using more sophisticated equipment.

Data taken during the road test and dynamometer simulation opera-
tion are given in Appendix A, pages A-2 through A-8. The first step for
each motorcycle was to calibrate its speedometer. All subsequent work
was then performed at true speeds rather than indicated speeds. The
motorcycles were weighed with full liquid levels, and these weights (plus
an assumed 150 pound rider) were used later to determine power require-
ments for simulated uphill conditions (steady-state tests). Inlet vacuum
was recorded next (five machines only), on a level course in the indicated
gears. These data were of limited value, so they were not acquired for
the last two bikes tested (Honda SL100 and Kawasaki 125F-6).

The coasting times (or '"rundown' times, as they are commonly
called) were measured on a flat course, the process requiring two tech-
nicians. Taking the data on page A-3 for the Honda CL350K3 as an
example, Operator R rode by Operator D (who was standing beside the
road) at a true 40 mph and pulled in the clutch in view of Operator D.
Operator D started a stopwatch when the clutch was disengaged, and
continued watching the motorcycle from the rear. When a true 20 mph
was reached, Operator R touched the rear brake pedal, causing the tail-
light to flash, and Operator D stopped the watch. Operator R turned
the bike around and repeated the procedure in the other direction, and
then the operators changed places and repeated the two runs. The 20
mph and 40 mph speeds were chosen only as a matter of convenience,
because each of the five larger bikes had at least one gear in which it
would accelerate well at wide open throttle from 20 mph to 40 mph. It
was considered desirable to run the accelerations and the rundowns between
the same two speeds. For the two smaller motorcycles, 25 mph and 45 mph
proved to be more convenient endpoints. The one-gear accelerations were
run in a manner similar to the coasting tests, with the rider beginning
the acceleration in view of the stationary observer and tapping the rear
brake when the speed reached the true end value. The accelerations were
limited to one gear to eliminate the effect of shifting variations.

The data gathered in the road test were used to set up the dyna-
mometer for both constant-speed and transient operation. The inlet
vacuum tests were repeated with the bike on the dynamometer and in all
cases the vacuum readings indicated that dynamometer friction was just
about equal to level road resistance; so it was not necessary to add any
additional dynamometer load for the "road load' settings (resulting in the
blank columns at the bottom right of the test data sheets). An additional
indication of the accuracy of the road load simulation was provided by the
acceleration and rundown tests, as will be explained shortly.



The next step was to determine which inertia wheel (or combination
of wheels) was necessary to properly simulate road performance during
transient conditions. This procedure was of the trial-and-error type,
and in all cases the last wheel or combination of wheels listed on the
data sheet was the one used during the 7-mode and LA-4 cycles. Looking
at the data for the Honda CL350K3 again, wheel number 4 was tried first,
resulting in both acceleration and deceleration times which were too
short. This outcome meant that the wheel did not have enough inertia,
so a wheel having higher inertia (no. 2) was tried. In this second trial,
the deceleration time was a little short and the acceleration time was a
little bit high. This outcome meant that the inertia was about right, but
that the dynamometer friction was a bit greater than road load between
20 mph and 40 mph. - If, as an example, the acceleration time had been
low and the deceleration time had been high, dynamometer friction would
have been lower than road load over the speed range investigated. This
reversal occurred markedly only for the Suzuki T250 (although it occurred
to a lesser extent for the Honda SL100 and the Kawasaki 125F-6), and it
was later discovered that the apparently greater ''road load' for the
Suzuki had been due to a dragging front brake. A similar but opposite
problem seemed to be occurring with the Kawasaki 125F-6, but in this
case the restraints were simply snubbed down too tightly, creating an
artificial additional amount of dynamometer friction.

Three of the motorcycles tested (Honda SL100, Kawasaki 125F-6,
and Yamaha DT1-E) were of the '"dual purpose'' type, and were fitted
with one variety or other of semi-knobby rear tires as standard equip-
ment. These ''dirt'' tires were replaced with street tires to reduce
dynamometer friction and to prevent tire disintegration, so the effective
overall gear ratios of the three machines may have been changed slightly
as a result.

B. Federal "7-Mode' Cycle Gaseous Emissions Measurement
Procedure (Applicable to 1970 and 1971 Model Year
Light Duty Vehicles)

The major reasons for running the motorcycles on the 7-mode
cycle(l) were to permit correlation with earlier emissions tests and to
obtain data on average emission concentrations during certain transient
conditions. It was discovered quite early in the tests that use of the
empirical equation relating exhaust volume to vehicle mass was not prac-
tical because it gave inaccurate (low) results for motorcycles. The effect
of this problem was that calculation of emissions on a mass basis from
7-mode results had to be eliminated, which was no great loss since the
other measurement procedures gave good results to fill in the gap.

As required by the 7-mode procedure, shift points were stan-
dardized for each motorcycle according to what was considered its normal
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operation. These shift points are outlined on pages B-2 through B-5 of
Appendix B, and show considerable variations from one motorcycle to
another, as a function of engine size, gearing, and so forth.

The 7-mode procedure (which applied to light-duty vehicles up
through the 1971 model year, excluding motorcycles) specified direct
exhaust sampling for hydrocarbons, CO, CO2, and NO (1971 only), so
these constituents were the ones measured (all by NDIR analysis). The
instrumentation system used is shown in Figure 3, along with a teletype
terminal and on-line computer (left) used for processing of information
from other types of emissions tests. The system had the high flowrates
and fast response required by law for certification work, and data analysis
was performed by hand-integrating the strip chart readouts and processing
the results by computer from that point (see Appendix B, pages B-6
through B-37 for computer printouts). To help the operator drive the
cycle correctly, he watched a strip chart driving aid with a pen to follow
the speed-time trace as shown in Figure 4. A similar driving aid was
used for the LA-4 runs. The fuel used for the 7-mode tests as well as

all the other procedures was standard emissions test fuel(2), similar to
the brand-name product "Indolene 30. "

C. Federal ""LA-4" Cycle Gaseous Emissions Measurement
Procedure (Applicable to Light Duty Vehicles of 1972
Model Year and Later)

This newer procedure(z), which uses constant-volume sampling,
was much more readily adapted to use in motorcycle testing than was the
older 7-mode procedure. Calculations were more direct and less time-
consuming, and the composite mass-based results were quite believable.
The major drawback of the bag sampling procedure is that it provided no
data on individual modes, which made it more useful for determination of
impact than for characterization studies. The instrumentation specified
for this procedure is NDIR analysis for CO and CQO2, FIA analysis for
total hydrocarbons, and chemiluminescent analysis for NOx. The instru-
ment cart used for the bag analysis is shown in Figure 5, and the constant
volume sampler (CVS) is shown in Figure 6 as connected to the Honda
SL100 during an LLA-4 emissions test. Figure 7 is a more detailed view
of the CVS, with the air inlet at upper left, filtration system inside the
stainless steel box, and pressure and temperature readouts on the panel
and shelf in front of the technician.

For the motorcycle tests, the positive-displacement blower used
to pull air/exhaust mixture through the CVS was run more slowly than it
would have been for automobile tests to provide reasonable emission
concentrations for measurement. The total volume flowrate through
the system was about 93 CFM, of which a small fraction was removed
to fill the sample bags. The calculation procedure used to arrive at
grams per mile from the raw data was essentially that which becomes
applicable to light-duty vehicles of 1975 and later model years(3). The



Figure 4. Motorcycle Operator Figure 5. Instrument Cart Used
Following Strip Chart Driving Aid for Analysis of Bag Samples
During Emission Test

Figure 6. A Constant Volume Sampler Figure 7. Technician Removing
Connected to Honda S1.100 Motor- Dilute Sample Bags from Constant
cycle During LA-4 Emissions Test Volume Sampler
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only exceptions made to the 1975 procedures were that only one background
bag was taken during each phase (rather than two), and that the humidity
correction factor was assumed to be 1.0 in all cases. The exceptions
probably did not have a significant effect on the overall results.

The major difference in calculation procedure between the 1972
and 1975 versions of the Federal light-duty vehicle test procedure is the
inclusion of emissions measured during the transient hot phase (bag 3,
as noted in the Appendix) in the latter procedure. This change tends to
reduce the importance of the cold start to some extent, but since motor-
cycles warm up rapidly (they have air-cooled engines which are not as
bulky as automobile engines) the change probably means little as far as
motorcycle emissions are concerned. Both the 1972 and 1975 procedures
make use of the same basic principles of measurement, namely; dilution
of sample to slow down reactions and prevent condensation of water;
determination of volume concentrations of the time-averaged dilute sample;
and use of the concentrations with total diluted exhaust volume flowrate
to determine mass emitted per mile. This procedure contrasts sharply
with the older 7-mode calculations, which required calculation of an
"average'' concentration based on defined intervals within the cycle, and
use of an empirical exhaust volume flowrate to determine mass emitted
per mile.

D. Steady State Emissions Measurement Procedures

The inclusion of steady state emissions measurements in addition
to the two cyclic procedures was deemed necessary for several reasons.
First, the stability of the emissions was of interest, so sampling over a
period of time was desirable from that standpoint. In addition, due to the
lack of reliable continuous methods for analysis of some exhaust constituents,
more or less extended sampling periods were required (aldehydes, light
hydrocarbons, and particulate).

Development of reasonable operating conditions for the motorcycles
was undertaken with the idea in mind that the resulting procedures should
be useful for measurement of gaseous emissions, particulates, and smoke.
The dynamometer setup did not include provision for ''motoring', or
simulation of downhill closed-throttle operation, so the range of operation
was limited to level road and uphill conditions. As has already been
shown in the discussion on road testing and dynamometer simulation, the
dynamometer friction was quite similar to level road resistance, so
""road load' conditions were run with no additional power absorption.
Uphill conditions were defined in terms of grade, which is normally
expressed as a percentage (% grade 100 X tangent of angle with hori-
zontal). The additional power (above road load) required to overcome a
grade is given by

% grade

Power (speed)(weight of machine + rider) sin (arctan SRR

N
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and the rider weight is assumed to be 150 lbs. It was decided that each
machine should be run over the range of its gradeability in gears
reasonable for the speeds and grades involved, but that the motorcycles
should not run at their maximum outputs for long periods of time. The
latter consideration led to the arbitrary limit on power absorption of
75% of power available over road load at any speed/gear condition. If,
for example, a certain motorcycle would maintain 40 mph in 3rd gear
while pulling a maximum indicated power over road load of 10 hp, then
the maximum power over road load requir-e_d?or any sampling condition
would have been 7.5 hp.

The effect of this limitation on power oufput was that the number
of possible conditions was restricted by available power, especially for
the smaller motorcycles. In order to '"map' the engines somewhat more
broadly, additional conditions were added at higher engine speed and
relatively high loads. These latter conditions are thought to represent
to some extent the type of usage which motorcycles might undergo in the
off-road situation rather than the on-road situation. For the five largest
motorcycles, the high speed conditions decided upon were 0.6 and 0.8
times maximum rated rpm with road load, one-third of power available
over road load, and two-thirds of power available over road load (total
of six conditions). The gear chosen for each engine rpm was that which
would bring road speed closest to 30 mph for the given engine speed.
These conditions were abbreviated "0. 6 Max RL", "0.6 Max 1/3'", and
so forth.

For the two smaller motorcycles, the conditions chosen were 75%
of power available over road load at 20 mph, 30 mph, and 40 mph (abbre-
viated "20H', "'30H", and '40H"). Gears chosen in this instance were
the lowest (numerical) gears which could be used without exceeding rated
rpm. For the Honda SL100, the!''5% grade' conditions could not be
achieved at 40 mph or 50 mph in 5th gear (considered normal for high-
way operation), so the grades corresponding to 75% of power available
over road load were substituted (3.0% and 2.4%, respectively). The
schedule for the Kawasaki 125F-6 was limited even more than that for
the small Honda because the Kawasaki would not pull much power in
addition to road load in the higher (numerical) gears. The test conditions
used for all the motorcycles are given in Appendix D, pages D-2 through
D-28, along with the gaseous emissions data developed during the steady-
state runs.

1. Gaseous Emissions

The foregoing discussion applies to all the steady-state emis-
sions measurements, but some additional consideration should be given
to each type of analysis. The gaseous emissions measured on a continuous
basis during steady-state tests included hydrocarbons by NDIR (last 2
bikes only) and total hydrocarbons by FIA; CO, CO2, and NO by NDIR;
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NO and NOx by chemiluminescence; and O by electrochemical analysis
(6 of the 7 motorcycles). Batch samples were taken over a 3-minute

period for aldehyde analysis, (MBTH method 4) for RCHO and chromotropic
acid method(®) for HCHO), and bag samples were taken concurrently for
light hydrocarbon analysis (last 2 motorcycles only). The chromatograph
employed for the light hydrocarbon analysis used a 10 ft by 1/8 inch column
packed with a mixture of phenyl isocyanate and Porasil C preceded by a

1 inch by 1/8 inch precolumn packed with 100-120 mesh Porapak N.

The majority of the equipment used for steady-state gaseous emis-
sions tests is shown in Figure 8, with most of the continuous analysis
instrumentation at left. The oven in the foreground just to the right of
the motorcycle operator contains the FIA detector as well as plumbing
for the wet chemistry sampling system. The plastic bag at far right is
being filled for subsequent gas chromatograph analysis. Figure 9 is a
more detailed view of the continuous analysis/readout system, and the
insulated containers in the foreground are water traps.

Figure 10 shows the special exhaust systems fabricated for the
test motorcycles to prevent leaks and obtain representative exhaust samples.
The pipes were welded to the original muffler shells, and were made with
fairly large diameter tubing formed into smooth bends (where necessary)
to keep backpressure to a minimum. The systems shown were used for
LA-4 and 7-mode tests as well as steady-state tests.

2. Particulate Emissions

The contract under which the subject work was performed
calls for measurement of exhaust particulate by "isokinetic sampling
probes for either glass fiber filtration or an equivalent level of measure-
ment effort as specified by the Project Officer.'" The problem with this
requirement at the time the project began was that neither a ""standard"
method for particulate measurements on mobile sources nor a good
definition of '"particulate'' was available. In effect, a certain amount of
latitude in particulate measurement was granted to the contractor by
default, so an original system was designed to meet project objectives,
This system withdrew exhaust ""isokinetically" through a probe of 0. 305
inch inside diameter, diluted it with a larger flow of prepurified dry
(compressed) air, and then filtered the dilute mixture. The term 'iso-
kinetic' is qualified because the best that could be hoped for was to match
the bulk flow velocity in the exhaust pipe at the probe tip, rather than the
instantaneous velocity.

Total exhaust sample flow was obtained by subtracting the known
dilution air flow (metered through a critical orifice) from the total flow
of dilute mixture (measured by a positive-displacement dry gas meter).
Particulate weight was obtained by subtracting the filter's original weight

from its weight after sampling. As required by the constraints of the



Figure 8. Overall View of Gaseous Emissions
Analysis System Used for Steady-State
Motorcycle Tests

Figure 9. Detailed View of Continuous Analysis/Readout
System Used for Steady-State Motorcycle Tests
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10E. Suzuki T250

10G. Yamaha DTI1-E
10F. Triumph T120R

Figure 10. Configuration of Special Exhaust Systems
Used for Motorcycle Gaseous Emissions Tests
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sampling system, then, 'particulate" was defined for the purposes of this
project as everything which was retained at 85 +5Y F on a filter having

0. 45 micron mean flow pore size, exclusive of water and particles
obviously not combustion-derived (metal bits, etc. ). The extremes in
temperature at the filter were 77° F and 92° F, with only some 15 readings
of about 200 being outside the 80° F-90° F range.

Particulate was measured during some of the same steady-state
conditions which have already been described. Conditions during which
samples were taken for all the motorcycles included idle and the four
''road load' conditions. Samples were also taken during two of the high
load conditions on the Honda SL100 and Kawasaki 125F-6, during the four
'""10% grade'' conditions for the other five machines, and during two of the
'"20% grade'' conditions (in addition) for the Yamaha DT1-E. Most of the
samples were taken over a 5-minute period, and each condition was
repeated four times or more as necessary to obtain reasonably repeatable
results.

Unused filters were kept in a dessicated chamber, and were dried
out again following use to establish a stable baseline. The balance used
to weigh the filters (nominal weight 500 mg) had an accuracy of ¥0.1 mg
over the range of measurements taken, and the instrument ''zero' was
checked between each two independent weighings. The filters were
weighed a minimum of four times both before and after use, and the
last two weights had to be within 0. 2 mg of each other. The last two
weights were averaged to obtain the values used in computations. During
the sampling period, temperatures and pressures were recorded through-
out the system, permitting calculation of exhaust flow rate to 3 significant
figures.

The particulate sampler is shown in Figures 11 through 13 with
Figure 11 being an overall view showing the dilution air cylinder at left,
readouts and controls on the top shelf and back panel, filter holder at
back right of the top shelf and pump and dry gas meter on the second
and third shelves, respectively. Figure 12 shows more detail of the
readouts and controls, with critical flow element upstream pressure
gauge at left, rate-setting flowmeters at center, temperature readouts
at lower left and gas volume counter, pressure gauges, and timer on
the back panel. Figure 13 shows a back view of the sampler as attached
to the Kawasaki 125F-6 motorcycle, with heated exhaust and sample
lines necessary to prevent condensation of water prior to entering the
sampler.

3. Smoke Emissions (2-stroke machines only)

This section on smoke emissions is included under the steady-
state measurements heading as a matter of convenience, and not because
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Figure 11. Overall Front View Figure 12. Detail View of Controls
of Particulate Sampler Used for and Readouts Used on Particulate
Motorcycle Tests Sampler

Figure 13. Rear View of Particulate Sampler
Set Up for Tests on Kawasaki 125F-6



17,

the smoke measurements were taken during steady-state conditions.

The fact is that the smoke tests were conducted by continuous monitoring
of smoke opacity on a strip-chart recorder while the motorcycles were
being operated over the first 505 seconds of the '""LA-4'" route. The
rationale for this decision was that smoke as seen by the public should
be the basis for evaluating the machines, so the LA-4 was adopted as
being representative for the purposes of this project.

Actual measurement of the smoke opacity was performed by
attaching a PHS full-flow light-extinction smokemeter to the end of a
straight section of tailpipe. Figures 14 and 15 are two views of the setup
as used on the Kawasaki 125F%F-6, which was similar to that used for
the Yamaha DT1-E., The Suzuki T250 used a slightly different system
since it had twin exhausts, and the collector pipe was 3 inches in diameter
rather than the 2 inches used for the single-cylinder machines. This
difference in diameters means that the opacity readings for the Suzuki
are based on a longer optical path length and are therefore not directly
comparable to those for the other two machines.

It should also be noted that the PHS smokemeter was used as a
research tool only on the motorcycle smoke, not because it is recommended
for such use. It probably gives reasonably accurate results on '"white'
smoke, but some research into the matter would be necessary before it
could be recommended as a rigorous quantitative technique.

E. Special Study on Crankcase or 'Blowby' Emissions from
One 4-Stroke Machine

At the time when the first attempt was made to estimate the national
impact of motorcycle emissions under the subject contract(é), one area
in which data were totally lacking was crankcase ''blowby'' emissions.
The assumptions were made that only hydrocarbons were emitted from
the vent (other than air), and that they amounted to 20% of the exhaust
hydrocarbons. This latter figure was developed during studies on auto-
mobiles some time ago(7, 8), and it was the best-supported generalization
available.

When tests began on the two smaller motorcycles, it was deter-
mined that blowby should be investigated from the four-stroke machine
in a limited way. This special study was conducted using several comple-
mentary measurement techniques, including bag sampling of the blowby
gases with subsequent analysis on an instrumentation system designed
for low concentrations; continuous sampling with analysis by the same
instrumentation used for steady-state exhaust samples; and rerouting
the blowby gases into the air cleaner to simulate a ''controlled" system
with '""before and after' measurement of exhaust concentrations. In
order to permit computation of blowby emissions on a mass basis, blowby



Figure 14. First View of Smoke Measurements
Being Taken on Kawasaki 125F-6 Motorcycle

Figure 15. Second View of Smoke Measurements
Being Taken on Kawasaki 125F-6 Motorcycle

fL{st2
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rate was measured using a wet test meter. To avoid using an inordinate
amount of time on this sub-study, sampling was limited to just 3 conditions;
idle, 20 mph road load, and 40 mph road load. Figure 16 shows a bag
sample being taken during an idle condition and Figure 17 shows the
motorcycle set up for continuous sampling. In the latter configuration,
the sample line ran up behind the saddle to a tee, one side of which
went to the analyzers and the other to the bag at lower right. The
sample rate was adjusted so that the bag filled very slowly, providing
another check on the backpressure being exerted against the blowby
gases in addition to the gauge near the fuel tank which teed into the
sample line at the end of the standard vent hose. Data taken during the
crankcase emissions study will be presented in section IV. A. 4,

4

F. Estimation of Unmeasured Emissions

The subject contract was limited by time and financial constraints
to measurement of those emissions which were considered most significant
and for which reliable techniques were available. According to these
criteria, it was decided to estimate emissions of sulfur oxides (SOx)
and evaporative hydrocarbons rather than attempt to measure them.

1. Evaporative Losses of Hydrocarbons

Evaporative losses of hydrocarbons for which motorcycles
are responsible include spillage during fueling operations {including
mixing of oil and gasoline for 2-stroke machines which do not have
injection pumps), losses from the fuel tank and carburetor while run-
ning, and losses from the fuel tank and carburetor while the machine
is parked. Spillage losses are simply not within the scope of this con-
tract, but other investigations (not specifically on motorcycles) are
filling this need. Running losses from the fuel tank and carburetor are
quite possibly significant, butf no information is available from which
they can be estimated intelligently. Evaporation while the machine is
not in use is the only category of evaporative loss which can be
estimated using available data, so all further discussion here will
concern this type of loss alone.

Losses from the carburetor during the cool-down period of an
automobile (called the "hot soak!) are quite high because the engine is
enclosed and has a large heat capacity, and because the carburetor sits
on top of the engine. None of these three conditions holds for motor-
cycles, however, since their carburetors are side-draft and mounted
behind the engine, and since the engine is much smaller and less enclosed.
Carburetor hot-soak losses are therefore probably small, and the rather
small float chambers mean that diurnal breathing losses from the car-
buretor can probably be neglected, also. Elimination of the other
evaporation processes, then, has left diurnal loss from the fuel tank
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Figure 16. Bag Sample of Blowby Figure 17. Overflow Bag and
Gases Being Taken from Honda Other Parts of Continuous Blowby
SL100 at Idle Analysis System Used on Honda
SL100

Figure 18. Noise Measurement on Figure 19. Noise Measurement
Honda SL100 Motorcycle From Side 1 on Honda SL100 Motorcycle from
During Right-to-Left Acceleration Side 1 During Left-to-Right

Run Acceleration Run
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as the only significant evaporation loss which can be estimated from
reasonable assumptions.

Diurnal breathing losses are primarily functions of fuel vapor
pressure, vapor space in the tank, and the diurnal temperature swing.
The standard low and high temperatures for evaporation loss measure-
ments have been pretty well established at 60° F and 84° F, respectively,
and several studies have been conducted to determine the effects of fuel
Reid vapor pressure (Rvp) and other variables. Reasonably accurate
estimates of diurnal losses can be made by assuming a typical Rvp for
the fuel and dividing the numbers developed for cars at that Rvp by the
applicable ratio of fuel tank volumes. For example, if 30 g/day tank
hydrocarbon loss were determined to be representative for a car with a
15 gallon tank, the comparable value for a motorcycle with a 2.5 gallon
tank would be (30)/(15/2.5) g/day or5 g/day if Rvp and the temperature
extremes were held constant. Based on the results of investigations
directed specifically toward evaporation(?, 10) and the assumption that a
summer fuel Rvp of 9.0 psi is typical(ll), the factor to be used for motor-
cycle evaporative emissions is (2. 0 g hydrocarbons)/(gallon tank volume
day). It might also be noted that the nominal average molecular weight
of the hydrocarbons evaporated from standard emissions test fuel with an
Rvp of 9.0 is about 58 g/g mole(9), which means that the average molecule
evaporated is near butane in structure. The evaporative emission factor
developed by this analysis must be considered conservative.

In order to arrive at a usable loss per motorcycle, it is necessary
to make some assumption on fuel tank volumes for various sizes of
motorcycles. To this end, the data given in Table 2 were developed from
available statistics. The actual computation of evaporative emissions
factors and impact and the discussion on their seasonal and regional
variations is deferred until section V, where all the remaining factor
and impact calculations will be done.

TABLE 2. NOMINAL FUEL TANK CAPACITIES
FOR VARIOUS SIZES OF MOTORCYCLES

Displacement, cm3 Nominal Fuel Capacity, gal
under 140 2.0
140 - 199 2.5
200 299 3.0
300 439 3.2
440 699 3.6
4.0

700 and over
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2. Oxides of Sulfur (SOy)

Instrumentation for measurement of sulfur oxides in the ex-
haust of internal combustion engines has not been developed to the same
point as that for other common pollutants, so it has become more or less
accepted practice to calculate sulfur oxide emissions based on fuel sulfur
content. The assumption is usually made for convenience that all the sulfur
oxidizes to SO2, and thus the mass emission rate of SO, is taken to be
2.00 times the rate at which sulfur is entering the engine in the form of
fuel (2. 00 is the ratio of the molecular weight of SO, to the atomic weight
of S). This technique is fairly accurate for 4-stroke engines (where sub-
stantially all the fuel is being burned), but it should be modified for 2-
stroke engines to reflect the fact that a substantial fraction of the fuel
is not being burned (that is, some of the fuel sulfur is being emitted with-
out being oxidized). This modification is made by assuming that the
fraction of fuel sulfur going to SO, is the same as the fraction of the fuel
burned, which can be determined from hydrocarbon mass emissions.
Emission rates will be calculated and included in section V, based on
assumed fuel sulfur contents(!!) of 0, 043% by weight for the regular
fuel used in 2-stroke engines and 0.022% by weight for the premium ‘fuel
used in 4-stroke engines.

G. Motorcycle Noise Measurement Procedure

The procedure and instrumentation used for motorcycle noise
measurements were basically those specified by SAE Standard J986a(12),
although additional measurements not included in J986a were included
also. The procedure specifies measurement of peak noise levels during
acceleration from 30 mph in the lowest numnerical gear such that the
vehicle's engine does not overspeed within 50 ft following the onset of
the acceleration. This acceleration is intended to be a '"worst case"
condition, that is, to represeht the loudest operation of the vehicle.

In addition to the acceleration test, noise measurements were also
taken during a 30 mph constant-speed 'driveby'' at the same 50 ft distance
from the vehicle path, and idle noise was measured all around the motor-
cycles at a distance of 10 ft. These procedures are documented in
Figures 18 through 21, with Figure 18 showing the Honda SL100 leaving
the test section after a right-to-left run with measurement on the "first
side'. Note that the right and left references are from the viewpoint
of the person taking the measurements., Figure 19 shows the Honda
SL100 entering the test section for a left-to-right run with measure
ment on the first side (measurements were taken from both sides of the
strip to cancel out directional effects, if present). Figures 20 and 21
show noise measurements being taken at idle on the Kawasaki 125F-6
from the rear and from the left side, respectively (noise measurement
at idle is referred to the motorcycle rather than the observer).
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Figure 20. Idle Noise Being Figure 21. Idle Noise Being
Measured from the Rear of the Measured from the Left Side of
Kawasaki 125F-6 Motorcycle the Kawasaki 125F-6 Motorcycle

The area used for the noise tests was the abandoned airstrip at
Hondo, Texas, which the contractor uses on a rental basis as the need
arises. The instrumentation used for the tests consisted of a General
Radio Type 1565-A sound level meter with windscreen, and a General
Radio Type 1562-A sound level calibrator. Ambient noise levels during
the tests were in the range of 44 to 48 dbA, and they were also measured
on the ""C'" scale (flat response) as 52 to 74 dbC. The three motorcycles
tested were the Honda S1.100, the Kawasaki 125F-6, and a privately-
owned Yamaha 175 which was included to provide a wider data base.
The other motorcycles were not tested for noise because the directive
on noise evaluations was added to the contract with the last modification,
after the first five motorcycles had been returned to their suppliers.



24,
IV. EMISSIONS TEST RESULTS

The gaseous emissions results which are summarized in this section
are given in detail in Appendixes B (7-mode results), C (LA-4 results),
and D (steady-state results). Exceptions include results for aldehydes
and light hydrocarbons and results of the blowby measurements on one
machine, which are presented only in the text. Reproductions of recorder
traces showing speed and smoke opacity versus time for the 2-stroke
motorcycles operated on the LA-4 route are given in Appendix E. Par-
ticulate results are presented in text only.

A. Gaseous Emissions

Due to the variety of tests run on the mbtorcycles, the gaseous
emissions results will be presented in four parts. These parts are 7-
mode results, LA-4 results, steady state results, and crankcase or
""blowby'' results on one motorcycle.

1. Results of 7-Mode Tests

As mentioned earlier, the 7-mode procedure was used for
Federal certification of 1970 and 1971 model year light duty vehicles
(excluding motorcycles and certain other vehicles). Its primary use-
fulness in this study is for determining average emission concentrations
during transient conditions. The procedure as written{l) includes an
empirical equation for exhaust flowrate in ft3/mile which, it is assumed,
was developed from experimental data on automobiles. This equation
gives erroneously low values for light vehicles such as motorcycles, so
it was not used, and thus the 7-mode results will be reported in concen-
trations only and not in g/mile. It should be noted that all hydrocarbon
concentrations given on the 7-mode printouts (Appendix B) and those
given in text are in ppm hexane (ppm Cg), which means they should be
multiplied by 6. 00 to convert to ppmC if comparison to numbers expressed
in that unit is desired. The average test results are presented in
Table 3, representing a total of 32 runs on the seven motorcycles.
Several features of these data are worthy of note, beginning with the
quite reasonable consistency in hydrocarbon concentrations within the
4-stroke group (considering that the Triumph may have had faulty piston
rings) and the even better consistency within the 2-stroke group. The
perhaps unexpectedly low CO concentrations for the two smallest bikes
seem to be due to operation at high rpm for a substantial portion of the
cycle, and the high NO concentrations for the same two machines are
due to the high average load factor required of the small engines in order
to stay up with the speed-time schedule. It can be noted also that hydro-
carbon concentrations from the 2-stroke machines were higher than those
from the 4-strokes by about a factor of 3, that CO concentrations from
the 2-strokes were lower than those from the 4-strokes by about a factor
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TABLE3. SUMMARY OF AVERAGE MOTORCYCLE
7-MODE TRIP COMPOSITE RESULTS

No. Runs HC, NO (NDIR),

Motorcycle Made ppm Cq CO, % ppm
Harley-Davidson FLH 5 1350 8.31 209
Honda CL350K3 6 1330 9.20 164
Honda SL100 3 1520 4. 84 711
Kawasaki 125F-6 3 4810 1.67 235
Suzuki T250 5 5940 4.43 90
Triumph T120R 5 2400 9.13 260
Yamaha DT1-E 5 5180 2.92 107

£

Note: All concentrations on a dry basis

of 2.5, and that NO concentrations from the 2-strokes were lower than
those from the 4-strokes by about a factor of 2.3. Care should be taken
not to generalize these observations since they stem from such a small
sample of machines.

All the concentration data referring to 7-mode tests which are
reported in both Appendix B and the text are on a ''dry'" basis, that is,
as measured after the sample had been run through water traps. In
terms of effect, measurements on a dry basis are higher than those on
a wet basis from perhaps 10 to 20% (carburetted engines only), depending
on completeness of combustion and fuel-air ratio.

In order to extract data on concentrations during transients from
the computer printouts in Appendix B, it is necessary only to examine
the '""concentration as measured' columns opposite the particular con-
dition of interest (0-25 mph accel, 30-15 mph decel, 15-30 mph accel,
or 50- 20 mph decel). Concentrations of CO2 are included, so the
emissions can be converted back to a wet basis, if desired. It should
be noted that for research purposes these time-averaged concentrations
are really no substitute for continuous recorder traces which actually
show concentration as a function of time.

Other data have been developed for a range of motorcycles on the
7-mode procedure(l3’ 14), and in general the results show reasonable
agreement with those of this study. Since the 7-mode results have been
included primarily for examination of transients, however, these other
data will not be repeated here. As a general conclusion, the 7-mode |
procedure is much less adaptable to motorcycle testing than the newer
"LLA-4'" procedure.
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2. Results of "LA-4'" Tests

The procedure called the ""LA-4" is so named for the speed-
time trace used, which was developed on a driving route called ""LA-4"
(Los Angeles-4). The main differences between this procedure and the
7-mode are; (1) the LA-4 trace is non-repeating and much more random
containing a number of small accels and decels but very little cruising
time, and (2) time-averaged bag samples of diluted exhaust are used to
determine mass emissions on the LA-4 rather than mathematical inte-
gration of exhaust concentrations during a few parts of the driving
schedule. The latter feature, especially, makes the newer procedure
quite readily adaptable to testing of a variety of vehicles.

b

The driving schedule and the type of s;mpling specified for 1972
procedures and 1975-1976 (and presumably later) procedures are identical,
but detail refinements are being made as time progresses. The procedure
used for the subject tests is most similar to that currently specified for
1975 certification with minor exceptions as explained in section III. C.

The computer program used to analyze the data gathered in this
study printed out results in terms of grams per mile, as shown at the
bottom of each table in Appendix C. These data are important to later
sections of the report, so they are presented in detail in Table 4. The
major features of these data are essentially the same as those already
described for the 7-mode data, with the additional variable of exhaust
mass flow inherent in the values. From the accuracy standpoint, these
LA-4 data are considered to be very good, since there are few oppor-
tunities for error in the procedure. Repeatability from run to run for
nearly all categories appears to be satisfactory, and the only major
deficiency in the data appears to be the size of the sample, which limits
analysis for variation in emissions due to engine size and type.

Trends which were pez!-ha.ps not so obvious in the 7-mode concen-
tration data include a definite size effect on emissions of hydrocarbons
and CO (larger machines emitting larger amounts), but a reversal of the
downward trend in NOy from larger to smaller machines somewhere above
the 100 to 125cc class represented by the two smallest motorcycles tested.
The only available earlier NO, dataf(l3) simply are not reasonable, but
some information obtained from Yamaha Motor Co. (15) on NOy emissions
from 4-stroke motorcycles indicate the same overall trends as data taken
in the subject study. The NOy data from Yamaha are shown in Table 5,
and they agree quite well in nominal levels with those taken in the subject
study as well as in trends, but it is not known how many individual motor-
cycles or tests the Yamaha data represent.

The reason for higher NOyx from small motorcycles is probably that
they must operate at higher engine speeds and loads than larger machines
in order to stay with the speed-time trace. Support for this assertion
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TABLE 4. SUMMARY OF RESULTS OF FEDERAL LIGHT-DUTY

VEHICLE EMISSIONS TEST PROCEDURE FOR 1972 AND BEYOND
AS APPLIED TO MOTORCYCLES

NOy as NO2, Fuel Usage

Motorcycle Run HC, g/mi CO, g/mi g/mi mi/gal
Harley~- 1 4. 86 70. 6 0.128 -
Davidson FLH 2 5.86 80.2 0.120
3 5.92 79.9 0.127 -
Average 5.55 76.9 0.125 T 24
Honda 1 3. 86 46.2  * 0.0643
CL350K3 2 4,09 45,7 0.0494
3 4.17 47.6 0.0432 -
Average 4.04 46.5 0.0523 T 38
Honda S1.100 1 2.17 27.3 0.322 -
4 1,58 15.5 0. 384
5 2.26 25.8 0.265 -
6 2.13 19.8 0. 353 -
Average 2.04 22,1 0. 331 80
Kawasaki 1 12.5 6.76 0.194 -
125F-6 3 8.87 8.43 0. 149
4 8. 84 8.22 0.154
5 8.91 7.48 0.154 -
Average 9.78 7.72 0.163 68
Suzuki T250 2 18.7 34.0 0.0364 -
3 19,7 29.3 0.0334
4 23.7 41.0 0.0441
Average 20.7 34.8 0.0380 33
Triumph T120R 1 5.36 46.3 0.101 -
2 5.33 46.5 0.104
3 5.57 45.5 0.117 .
Average 5.42 26. 1 0.107 34
Yamaha 3 16.9 28.5 0.0419
DTI-E 4 17.1 27.8 0.0339 -
5 15.5 22.5 0.0577 -
Average 16.5 26.3 0. 0445 45
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TABLE 5. DATA ON NOyx EMISSIONS FROM 4-STROKE
MOTORCYCLES SUPPLIED BY YAMAHA MOTOR CO,

NOx Emissions

Displacement, cm3 g/Km &s supplied) g/mi (converted)
50 0. 33 0.53
125 0.20 0.32
250 0.08 0.13
350 0. 06 0.10
500 0.10 0.16
650 0.08 0.13

X

comes from examination of NO, data at road load conditions in Tables 6
through 12, where the small machines show a very rapid increase in NOy
with speed and the larger machines show relatively small increases. The
higher overall mass rates for the small bikes are confirmed by the steady-
state data, also.

The other strong trends appearing in the LA-4 data are considerably
higher hydrocarbons for the 2-strokes tested than for the 4-strokes, due to
short-circuiting of unburned fuel-air mixture, and slightly lower CO and
NO, for the 2-strokes than for the 4-strokes. The reason for the difference
in CO is not clear at this point, but at least part of the difference in NO,
is probably due to dilution of the intake charge by exhaust gas (a form of
EGR, or exhaust gas recirculation). To really tie down variation in
emissions due to engine size and type, however, a much larger data base
would be required.

3. Results of Steady-State Tests

The steady-state gaseous emissions tests were by far the most
exhaustive of the three types of tests performed, and they generated an
extremely broad spectrum of data. The complete raw data are given
in Appendix D, (except those on aldehydes and light hydrocarbons), and
they are summarized in more useful form in Tables 6 through 12. For
the five largest machines, aldehydes have been calculated in mass units
only for those modes which will be used to make up a composite ''cycle"
for use in developing emission factors.

The mode-by-mode data can be used to '"map'' emissions from
each engine to some extent for research purposes, but such an analysis
is really beyond the intended scope of the present effort. A more com-
pact way of analyzing some of the constant-speed data is shown in Figure
22, which consists of '"envelopes'' for the major emissions. The highest
and lowest values at each speed have been plotted separately for 2-strokes
and 4-strokes, forming the outlines shown. A greater number of motor-



TABLE 6. SUMMARY OF CONSTANT-SPEED GASEOUS EMISSIONS DATA FOR THE HARLEY-DAVIDSON
FLH MOTORCYCLE, AVERAGE VALUES FOR 3 RUNS*

Mass Emissions, g/hr Mass Emissions,;g/mi Concentration
Speed NO,, RCHO as NOy RCHOas HCHO, RCHO,

Mode Condition mi/hr HC CO as NOz HCHO HC CO as NO HCHO ppm ppm
1 Idle - 136 1190 1.59 1. 32 - - - - 26 59
2 20 RL 20 193 3540 3.26 3.24 9.64 177.0 0.16 0.16 47 71
3 30 RL 30 181 3860 3.41 4.45 6,02 129, 0 0.11 0.15 55 92
4 40 RL 40 159 3850 3,32 3.40 3.97 96.3 0.08' 0.08 46 75
5 50 RL 50 123 3940 4.91 2.76 2. 47 78.7 0.10 0.06 38 56
6 20 5% 20 135 4490 4.51 - 6.76 224.0 0.23 - 34 49
7 30 5% 30 91 3660 5.33 - 3.02 122.0 0.18 - 21 34
8 40 5% 40 85 3480 7.77 - 2,13 87.1 0.19 - 13 24
9 50 5% 50 73 2200 14,1 - 1. 46 44,1 0.28 - 15 26
10 20 10% 20 121 3790 6.01 2,11 6.06 189.0 0.30 0.10 22 39
11 30 10% 30 67 2570 12,7 1,51 2.25 85.6 0.42 0. 05 13 28
12 40 10% 40 46 428 117, 2,10 1.14 10,7 2,92 0.05 18 35
13 50 10% 50 94 4070 22,5 2,20 1.89 81.4 0.45 0.04 16 31
14 20 20% 20 75 2330 23,1 - 3.73 116.0 1.15 - 18 34
15 30 20% 30 99 4010 34,2 - 3.31 134, 0 1.14 - 15 32
16 0.6MaxRL 23 211 4300 3.75 - 7.02 144, 0 0.12 - 35 65
17 0.6Maxl1/3 23 84 2250 58.4 - 2.79 74.9 1.95 - 33 59
18 0. 6Max2/3 23 203 9590 32.5 - 6.76 320.0 1,08 - 40 64
19 0. 8MaxRL 30 93 3900 9.07 - 3.33 110.0 0.32 - 19 33
20 0.8Maxl1/3 30 199 7630 21,2 - 7.10 273.0 0.76 - 19 35
21 0.8Max2/3 30 306 16300 32,8 - 10.9 581.0 1,17 - 14 32
22 Idle - 210 1530 0.81 3.08 - - - - 58 150

AN
%2 runs for aldehydes.
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TABLE 7. SUMMARY OF CONSTANT-SPEED GASEOUS EMISSIONS DATA FOR THE HONDA CL350K3
MOTORCYCLE, AVERAGE VALUES FOR 2 RUNS

Mass Emissions, g/hr Mass Emissions g/mi Concentration
Speed NOy RCHOas NO, RCHOas HCHO, RCHO,
Mode Condition mi/hr HC CO as NO2 HCHO HC CO as NO, HCHC ppm ppm
1 Idle - 19 211 0.48 0. 49 - - - - 31 61
2 20 RL 20 78 1300 1.30 0.98 3.89 65.3 0.07 0.05 29 57
3 30 RL 30 235 2400 1.45 3.45 7.84 80.0 0.05 0.12 64 134
4 40 RL 40 222 2920 2.11 4. 86 5. 54 73.0 0.05 0.12 64 162
5 50 RL 50 173 2930 4,17 4.77 3.45 58.6 0.08 0.10 86 149
6 20 5% 20 115 2640 1,48 - 5.74 132, 0 0.07 - 40 82
7 30 5% 30 129 3500 3.01 - 4,30 117.0 0.10 - 56 109
8 40 5% 40 146 4420 5.59 - 3.65 110.0 0.14 - 34 78
9 50 5% 50 146 4600 26.3 - 2.92 92.0 0.53 - 32 68
10 20 10% 20 123 3690 3.24 1.98 6.16 185.0 0.16 0.10 32 63
11 30 10% 30 135 5630 4,83 2.74 4,49 188.0 0.16 0.09 32 67
12 40 10% 40 162 5160 11. 4 3.81 4.05 129.0 0.28 0.10 37 71
13 50 10% 50 186 5900 20.9 3. 86 3.72 118.0  0.42 0.08 34 63
14 20 20% 20 204 5020 5.82 - 10.2 251.0 0:29 - 31 67
15 30 20% 30 226 6100 4,59 - 7.54 203.0 0.15 - 37 74
16 0.6MaxRL 30 288 4270 2.46 - 9.59 142.0 0.08 - 47 100
17 0.6Maxl/3 30 192 3910 21.5 - 6.40 130.0  0.72 - 64 115
18 0. 6Max2/3 30 167 3160 79.3 - 5,24 105.0 2.64 - 45 91
19 0.8MaxRL 28 396 4080 3.71 - 14,2 146.0 0.13 - 75 142
20 0.8Max1/3 28 265 5120 28.6 - 9.47 183.0 1.02 - 78 138
2l 0.8Max2/3 28 280 7200 44,3 - 9.99 257.0 1.58 - 59 109
22 Idle - 14 279 0.73 0.52 - - - - 31 60

"0¢



TABLE 8. SUMMARY OF CONSTANT-SPEED GASEOUS EMISSIONS DATA FOR THE
HONDA SL100 MOTORCYCLE, AVERAGE VALUES FOR 8 RUNGS*

Mass Emissions, g/hr Mass Emissions, g/mi Concentration
Speed, NO,as RCHOas NO,as RCHOas HCHO, RCHO,

Mode Condition mi/hr HC CcO NO, HCHO HC CO NO, ° HCHO ppm ppm
1 Idle -- 23,2 259 0.17 0.16 -- -- -- -- 47 53
2 20 RL 20 36.4 -674 1.57 0.34 1.82 33,7 0.078 0.017 26 37
3 30 RL 30 33.5 546 6.18 0.67 1.12 18,2 0,206 0.022 35 55
4 40 RL 40 46 . 8 713 15.3 0.80 1.17 17.8 0.383 0.020 30 48
5 50 RL 50 64.8 576 50.2 1.22 1.30 11.5 1.00 0.024 33 55
6 Idle -- 21.0 273 0. 20 -- -- -- - -- -- --
7 20 5% 20 37.9 609 16.9 1.08 1.89 30.4 0.843 0.054 45 77
8 30 5% 30 52.2 1004 25.3 1.01 1.74 33.5 0. 845 0.034 30 49
9 40 3.0% 40 56.4 1069 25,7 1.06 1.41 26.7 0.643 0.026 39 49
10 50 2.4% 50 77.0 1276 46.5 1.38 1.54 25.5 0.930 0.028 29 49
11 Idle -- 16.3 287 0.22 0.18 -- -- -- -- 34 56
12 20 H 20 41.7 788 19.4 0.83 2.08 39.4 0.970 0.042 22 46
13 30 H 30 61.5 1219 32.9 1.38 2.05 40.6 1.10 0.046 30 56
14 40 H 40 78.5 1150 40.8 1.97 1.96 28.8 1.02 0.049 44 73
15 Idle -- 17.0 280 0.21 -- -~ -- -- -- - - -

% 4 runs for aldehydes.
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TABLE 9,

SUMMARY OF CONSTANT-SPEED GASEOUS EMISSIONS DATA FOR THE

KAWASAKI 125F-6 MOTORCYCLE, AVERAGE VALUES FOR 5 RUNS*

Mass Emissions, gg/hr Mass Emissions, g/mi Concentration

Speed, NO,as RCHOas NO as RCHOas HCHO, RCHO,
Mpde Conditions mi/ hr HC CO NO, HCHO HC CO Ndﬁy HCHO ppm ppm
1 Idle -- 100 88 0.034 0. 49 -- -- - -~ 123 175
2 20 RL 20 171 78 0.054 1.71 8.55 3.90 0.027 0.086 103 155
3 30 RL 30 185 200 1.25 2.21 6.17 6.67 0.042 0.074 110 156
4 40 RL 40 364 500 4.48 3.09 9.10 12.5 0.112 0.077 84 148
5 50 RL 50 863 646 28.8 7.71 17.3 12.9 0.577 0.15 142 220
6 Idle -~ 106 100 0. 066 0.56 -- -- -- -- 116 210
7 20 5% 20 507 431 20. 4 4,3] 25.3 21.6 1.02‘ 0.22 118 195
8 20 H 20 980 768 34.9 6.47 49.0 38.4 1.74 0.32 97 176
9 30 H 30 1612 1492 23.0 9.64 53.7 49,7 0.767 0.32 107 190
10 40 H 40 1640 1588 19.9 8.40 41.0 39.7 0,498 0.21 86 }67
11 Idle -- 104 100 0.061 0.57 -- -- -- -- 120 213

% 3 runs for aldehydes.
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TABLE 10, SUMMARY OF CONSTANT-SPEED GASEOUS EMISSIONS DATA FOR THE
SUZUKI T250 MOTORCYCLE, AVERAGE VALUES FOR 4 RUNS*

Mass Emissions, g/hr Mass Emissions, g/mi Concentration
Speed NO, RCHOas - NOx RCHOas HCHO, RCHO,
Mode Condition mi/hr HC CO as NO, HCHO HC CcO as NO, HCHO ppm ppm
1 Idle - 166 95 0,05 0.60 - - - - 38 125
2 20 RL 20 374 263 0.40 2.24 18,7 13,2 0,020 0.11 48 147
3 30 RL 30 379 510 0.76 2,80 12,6 17.0 0,025 0. 09 56 154
4 40 RL 40 478 947 1.08 4,09 11.9 23. 7 0.027 0.10 57 165
5 50 RL 50 810 1690 2.16 5.73 16.2 33.8 0. 043 0.12 53 132
6 20 5% 20 375 -433 0.87 - 18.7 21.6 0. 044 - 55 141
T 30 5% 30 522 1030 1.33 - 17. 4 34.3 0.044 - 48 123
8 40 5% 40 748 1760 2.01 - 18,7 44,0 0.050 - 42 96
9 50 5% 50 982 2420 1,70 - 19.6 58.3 0.034 - 46 119
10 20 10% 20 524 682 1.36 2,25 26.2 34,1 0. 068 0.11 48 96
11 30 10% 30 922 1850 2.26 3.33 30.7 61,8 0.075 0.11 44 87
12 40 10% 40 1540 2820 2.49 5.10 38.6 70.5 0.062 0.13 39 94
13 50 10% 50 1790 3370 3,38 6.02 35.8 67.3 0.068 0.12 52 96
14 20 20% 20 1270 1900 2,12 - 63.2 94, 8 0.106 - 45 119
15 30 20% 30 1630 3000 1.96 - 54,5 100.0 0. 065 - 44 96
16 0.6MaxRL 28 341 554 0,64 - 12.0 19. 4 0.022 - 98 208
17 0.6Maxl1/3 28 1360 3200 2.18 - 57.8 112, 0 0.077 - 74 167
18 0.6Max2/3 28 3240 5540 2.84 - 114,0 194, 0 0.100 - 54 138
19 0. 8MaxRL 24 231 467 0,53 - 9.4 19,1 0.022 - 84 178
20 0, 8Maxl/3 24 1560 4420 3.15 - 63.7 181.0 0.129 - 66 150
21 0.8Max2/3 24 4030 6320 12,00 - 164.0 258.0 0.592 - 58 171
. \.
22 dle - 160 117 0. 06 0.76 - - - - 68 163

\

#2 runs for aldehydes.
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TABLE 11. SUMMARY OF CONSTANT-SPEED GASEOUS EMISSIONS DATA FOR THE
TRIUMPH T120R MOTORCYCLE, AVERAGE VALUES FOR 3 RUNS*

Mass Emissions, gﬁu Mass Emissions, g/mi Concentration
Speed NOx RCHOas NOy RCHOas HCHO, RCHO,
Mode Condition mi/hr HC cO as NO HCHO HC CcOo as NO2 HCHO ppm ppm
1 Idle - 224 799 0,20 0.98 - - - - 34 104
2 20 RL 20 150 2480 0.49 1.45 7.51 124.0 0.02 0.07 42 95
3 30 RL 30 271 2170 2,01 2,37 9.04 71,2 0.07 0.08 44 104
4 40 RI1, 40 209 2350 2.24 2.33 5.22 58.7 0.06 0. 06 43 94
5 50 RL 50 173 2850 4,18 2.31 3.45 57.1 0.08 0,05 36 72
6 20 5% 20 73 1850 4,07 - 3.67 92.6 0.20 - 25 55
7 30 50, 30 100 2620 5.4l - 3,35 87.2 0.18 - 23 49
8 40 5% 40 81 2680 17.90 - 2,03 67.1 0.44 - 26 51
9 50 5% 50 94 2590 43,00 - 1.88 51.8 0. 86 - 32 51
10 20 109, 20 64 1950 8,91 1,05 3.20 97.4 0.44 0,05 21 43
11 30 10% 30 78 2910 14,10 1.38 2.60 97.1 0.47 0.05 19 39
12 40 10% 40 77 2520 37.20 1.98 1.92 62.9 0.93 0.05 23 45
13 50 10% 50 85 2220 75. 60 1.91 1,69 44,6 1.51 ., 0.04 15 37
14 20 20% 20 58 1960 58.9 - 2.89 97.9 2.94 - 16 39
15 30 20% 30 70 2960 54,6 - 2.34 98. 6 1,82 - 21 4]
16 0. 6MaxRL - - - - - - - - - - -
17 0.6Maxl/3 - - - - - - - - - - -
18 0.6Max2/3 - - - - - - - - - - -
19 0. 8MaxRL - - - - - - - - - - -
20 0.8Maxl/3 - - - - - - - - - - -
21 0.8Max2/3 - - - - - - - - - - -
22 Idle - 238 798  0.22  1.20 - - - - 31 128

\v
%2 runs for aldehydes
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TABLE 12. SUMMARY OF CONSTANT-SPEED GASEOUS EMISSIONS DATA FOR THE
YAMAHA DT1-E MOTORCYCLE, AVERAGE VALUES FOR 2 RUNS

Mass Emissions, g/hr Mass Emissions, g/mi Concentration
Speed NO,, RCHOas NO,, RCHOas HCHO, RCHO,

Condition mi/hr HC co as NO HCHO HC (ofe] as NO HCHO ppm ppm

)| Idle - 135 137 0.04 0.62 - - - - 35 156

2 20 RL 20 256 144 0.81 2,27 12, 8 7.2 0.040 0. 11 119 196

3 30 RL 30 139 428 0. 66 2.45 4.6 14.3 0.022 0.08 126 190

4 40 RL 40 188 286 1.92 3.25 4.7 7.2 0.048 0.08 102 171

5 50 RL 50 479 1660 2.67 5.87 9.6 33.3 0.053 0.12 124 195

6 20 5% 20 215 255 1.00 - 10.8 12. 8 0.050 - 110 180

7 30 5% 30 334 813 2.14 - 11.1 27.1 0.071 - 98 175

8 40 5% 40 628 2340 3.02 - 15,7 58.4 0.076 - 117 183

9 50 5% 50 905 3000 4, 37 - 18.1 60.0 0.087 - 126 200

10 20 10% 20 364 897 1.86 4, 24 18.2 44,8 0.093 0.21 119 172
11 30 10% 30 499 1610 2.68 5.64 16.6 53.7 0.089 0.19 120 179
12 40 10% 40 892 2970 4,12 9.03 22.3 74.3 0.103 0.23 118 196
13 50 10% 50 1310 3340 10. 80 12,1 26,2 66.9 0.217 0.24 122 199
14 20 20% 20 603 2220 3.10 - 30.2 111.0 0.155 - 130 195
15 30 20% 30 1130 3260 6.68 - 37.7 109.0 0.223 - 134 201
16 0. 6MaxRL 27 191 262 0.72 - 7.1 9.7 0.027 - 123 193
17 0.6Maxl/3 27 419 1400 2.39 - 15.5 51,7 0,088 - 106 173
18 0.6Max2/3 27 852 2410  10.30 - 31.6 89.1 0. 381 - 123 198
19 0. 8MaxRL 29 137 439 1.08 - 4.7 15,1 0.037 - 118 172
20 0.8Max1/3 29 578 2830 4,48 - 19.9 97.6 0.154 - 98 173
21 0.8Max2/3 29 1030 4160 10. 30 - 35.6 143.0 0. 356 - 124 197
22 Idle - 129 152 0.04 0.74 - - - - 103 205

g¢
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cycles in each category would doubtless make the ranges even wider
(especially the inclusion of larger 2-stroke machines), but even with only

a few machines represented, some trends can be observed. Note that
although the hydrocarbon and CO envelopes overlap for the 2-stroke
machines, the shading of the hydrocarbon envelope prevents ambiguity.

The emissions plotted in Figure 22 are those measured during road load
conditions only, and while the average emissions from all seven motor-
cycles do fall within their respective envelopes, all areas of the envelopes
should not be construed as having equal weight with respect to the machines
tested or the motorcycle population.

To complete the presentation of gaseous emissions concentration
data, Table 13 and 14 contain concentrations of light hydrocarbons
measured in the exhausts of the Honda SL.100 and the Kawasaki 125F-6.
Light hydrocarbon dita were taken only for these last two machines due
to a variety of technical problems encountered when the analysis was
attempted earlier on the five larger bikes. Although no comparable
data are available on other motorcycles, the concentrations given in
Tables 13 and 14 fall into the general ranges which might be expected
after examining light hydrocarbon emissions from other engines tested
under the subject contract. Propane and butane were omitted from
Table 13 because no measurable amount of either compound was found
in the exhaust of the Honda S1.100.

No attempt will be made to compute light hydrocarbons on a
mass basis because the resulting data would be of little significance.
Aldehydes, however, are a different matter, since they can beof interest
in national impact studies. Aldehydes were measured, of course, only
during steady-state conditions, so a method of computing aldehyde mass
emissions which approximate those which might be observed during a cy-
clic procedure like the LA-4 remains to be derived. Individual mode mass
emissions of aldehydes are shown in Tables 6 through 12, calculated on
the same basis as the other mass emissions, and these mode data can be
weighted to make a very rbugh approximation of a cyclic procedure.
The mass data are expressed ""as HCHO" (formaldehyde) simply because
the assumption of some molecular weight is necessary for calculations
and because the importance of the molecule lies in the carbonyl group
and not in the remaining structure. The obvious shortcomings of this
procedure are that no transients or closed throttle conditions (other than
jdle) can be included, but emissions on the composite cycles were found
to agree fairly well with the LA-4 after some trial-and-error experi-
mentation. Table 15 shows the conditions and weights used in an attempt
to simulate road operation. The average speed on both composite cycles
is 28 miles per hour, somewhat higher than that for the LA-4 (19.7 mi/hr).
Comparison of fuel consumption and hydrocarbon emissions from the com-
posite cycles to the LA-4 (averages) shows fairly good overall agreement,
with hydrocarbon emissions a fraction of one percent lower and fuel con-



TABLE 13,

38.

DATA ON LIGHT HYDROCARBON EMISSIONS

FROM A HONDA SL100 MOTORCYCLE (AVERAGES FOR 3 RUNS)

Mode Condition

1 Idle

2 20 RL

3 30 RL

4 40 RL

5 50 RL

7 20 5%

8 30 5% -~
9 40 3.0%
10 50 2,.4%
11 20 H
12 30 H
13 40 H
14 Idle

Concentrations of Light Hydrocarbons, ppm

CHy C2Hg
1550 57
440 18
233 23
236 22
221 39
187 14
286 19
190 17
289 26
232 26
301 25
352 59
1550 62

C,Hy C,H,
345 751
141 156
115 111
109 68
166 49

85 55
106 71
93 50
159 72
120 62
137 93
302 205
336 951

C3Hg

164
72
65
71

104
47
59
47
84
78
82

165

187

TABLE 14. DATA ON LIGHT HYDROCARBON EMISSIONS FROM
A KAWASAKI 125F-6 MOTORCYCLE (AVERAGES FOR 3 RUNS)

Concentrations of Light Hydrocarbons, ppm

Mode Condition CHy CoHpy C2H4 C3Hg CpHp C3Hg Cg4Hio
1 Idle 1620 81 446 71 659 143 958
2 20 RL 78 23 97 5 39 41 323
3 30 RL 110 20 87 7 49 51 335
4 .40 RL 61 9 71 2 21 41 343
5 50 RL 106 15 76 7 42 63 395
6 Idle 2150 71 556 27 808 126 1010
7 20 5% 127 15 82 6 90 53 441
8 20 H 88 35 82 4 23 65 484
9 30 H 127 13 79 9 40 78 508

10 40 H 160 15 91 6 54 103 714
11 Idle 2470 109 681 21 821 158 1090



39.

TABLE 15. CONDITIONS AND WEIGHTING
FACTORS USED FOR CYCLE SIMULATION

Distance (mi)/hr

% Time at Condition at Condition
5 Larger 2 Smaller 5 Larger 2 Smaller
Condition Machines Machines Machines Machines
Idle 20 20 0.0 0.0
20 mph road load 15 20 3.0 4.0
30 mph road load 15 20 4.5 6.0
40 mph road load 15 20 6.0 8.0
50 mph road load 15 20 7.5 10.0
20 mph r.l.+ 10% grade 5 1.0
30 mph r.l.+ 10% grade 5 - 1.5
40 mph - r. 1.+ 10% grade 5 - 2,0
50 mph -~ r.1l.+ 10% grade 5 2.5
Total Average Speed - 28 mi/hr 28 mi/hr

sumption about 12% lower on the composite cycles than on the LA-4. This
agreement gives a degree of confidence in the data computed over the
composite cycles.

Based on the foregoing analysis, composite values for aldehyde
emissions from the seven motorcycles have been calculated and are pre-
sented in Table 16, Although there is no really accurate way to measure
the differences at this point, it appears that aldehyde emissions from 2-
strokes are somewhat higher than those from 4-stroke machines of simi-
lar size. A weighting procedure similar to the one used for aldehydes
will be used later to calculate particulate emissions on a distance-traveled
basis.

TABLE 16. CYCLE COMPOSITE ALDEHYDE
EMISSIONS FROM MOTORCYCLES

RCHO as HCHO

Motorcycle g /hour g/mile
Harley-Davidson FLH 2.91 0.104
Honda CL350K3 2,83 0.101
Honda SL100 0.638 0.023
Kawasaki 125F-6 3.04 0.109
Suzuki T250 3.20 0.114
Triumph T120R 1.80 0.064
Yamaha DT1-E 3.76 0.134
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4. Results of Special Study on Crankcase ""Blowby"
Emissions (1 Motorcycle)

The results of the study of blowby emissions (test procedures
described in section IIl. E. ) were not surprising, that is, substantial amounts
of hydrocarbons were measured, but only negligible amounts of other con-
taminants. Measurements at the crankcase vent of the Honda SL100 yielded
the data shown in Table 17, including both bag samples and continuous sam-
ples (no justification could be fonnd for separating the two). These same
data expressed on a mass basis are found in Table 18, assuming gas
densities as calculated at 29.0 in Hg and 70°F.

TABLE 17. CRANKCASE VENT EMISSIONS FROM A HONDA SL100
MOTORCYCLE (CONCENTRATIONS AS MEASURED)

e

Flow HC, CoO, CO2, NO, NOx, 02,

Condition ft3/hr Run  ppmC % %  ppm _ppm %
Idle 4,18 1 42,400 1.24 0.97 5.2 8.8 17.9
(Avg.) 2 96,500 1.70 0.74 16.5 23.4 16.7

3 58,400 1.11 1.3l 7.4 8.4 18.2

4 64,500 0.80 1.15 3.8 7.7 18.1

Avg. 65,400 1.21 1.04 8.2 12.1 17.7

20 RL 7.08 1 60,600 0.96 1.12 8.4 14.2 17.7
2 85,800 1.32 0.60 10.8 16.8 18.1

3 76,800 0.86 1.26 9.5 12.9 18.4

4 47,400 0.63 0.85 14.0 17.8 18.8

5 68,800 0.95 1.05 4.3 8.0 17.9

Avg. 69,900 0.94 0.98 9.4 13.9 18.2

40 RL 13.07 1 89,900 0.87 1.15 61.0 71.2 17.3
(Avg.) 2 80,500 0.50 0.70 22.2 28.3 18.4

3 180,000 0.20 0.90 43.7 46.7 19.3

4 77,600 0.25 0.85 36.3 40.2 19.2

5 59,400 0.30 0.85 29.6 33.8 19.2

6 57,400 0.22 0.75 26.8 29.7 19.1

Avg. 60,900 0.39 0.87 36.6 41.6 18.8

In addition to measuring the composition of the blowby gases them-
selves, measurement of exhaust emissions with and without blowby ''recir-
culation'' was also attempted. The results of this sub-study are shown
in Table 19, and while they represent independent measurements, they.
do agree quite well with steady-state exhaust emissions presented in
Table 8 and Appendix D. Table 20 summarizes the results given in the
preceding parts of this report section, supporting the generalization
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MASS EMISSIONS FROM THE CRANKCASE VENT OF

Mass Emissions, g/mi

HC Cco NOx

0. 380 0.124 0.000260
0. 388 0. 0469 0.000731

TABLE ;8.
A HONDA SL100 MOTORCYCLE
Mass Emissions, g/r
Condition HC CO NO,
Idle 4,30 1.61 0.00263
20 RL 7.60 2.47 0,00520
40 RL 15.5 1,88 0.0292
*Composite 10.1 2,06 0.0143

0.421 0.0859 0.000595

*for this purpose only, composite assumed as 20% Idle and 40% at each
other condition (time-weighted)

TABLE 19.

EXHAUST EMISSIONS FROM A HONDA SL100

MOTORCYCLE WITH AND WITHOUT BLOWBY RECIRCULATION

Condition

Idle-stock
Idle-recirc.

20 RL-stock
20 RL-recirc.

40 RL-stock
40 RL-recirc.

Idle-stock
Idle-recirc,

20 RL-stock
20 RL~recirc,

40 RL-stock
40 RL-recirc.

Wet Concentrations

HC, co,
ppm C %
12,700 9. 40
15, 600 9.58
7,700 8. 37
8, 250 9.12
6, 100 4,69
6, 250 4,47

Mass Emissions,

HC

CO

271
272

700
751

725
703

CO2, NO, NO4, OZ,
T ppm_ ppm %
6.90 31 39 4,3
6,71 25 35 4.4
7.55 89 89 3.4
7.02 71 71 3.7
9. 86 433 433 4,4
9. 80 511 511 4,6
g/hr Mass Emissions, g/mi

NO, HC CO NO,
0.185 - - -
0.163 - -
1.22 1.59 35.0 0.061

0.964 1.68 37.5 0.048

1.17 18.1 0,275
1.22 17.6 0.330

made earlier about the significance of blowby hydrocarbons, CO, and
Using the composite figure for HC

NOy in the total emissions picture.
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TABLE 20. SUMMARY OF RESULTS OF THE CRANKCASE EMISSIONS
(BLOWBY) STUDY CONDUCTED ON THE HONDA SL100 MOTORCYCLE

*Blowby as % of

N Exhaust Emissions % Control of HC in
Condition HC co NO, Blowby by Recirculation
Idle 18.5 0.62 1.55 12
20 RL 20.9 0. 37 0. 33 76
40 RL 33.1 0. 26 0.19 87

*data from Table 18 compared to data from Table 8

from Table 18 (0. 421 g/mi) and comparing fo the exhaust HC number
generated on the LLA-4, it appears that crankcase HC from the Honda SL100
tested was about 21% of exhaust HC. This finding supports very well the
estimate made in an earlier report(6) that crankcase hydrocarbons could
be estimated at '"about 20%'' of those from 4-stroke motorcycle exhaust.

B. Smoke Emissions (2-stroke engines only) and Particulate
Emissions

As described in section III. D, 3., measurements of smoke opacity
were taken by continuous recording during the first 505 seconds of the
"LA-4" driving route. Figures E-1 through E-3 (Appendix E) are scaled-
down reproductions of the recorder traces of speed and smoke opacity for
the three 2-stroke bikes. Both speed and opacity were plotted at 3-second
intervals except where a smaller interval was necessary to describe the
curve properly. Note that the exhaust pipe extension used on the Suzuki
was 3 inches in diameter and that those for the other two motorcycles
were 2 inches in diameter due to existing exhaust system configurations.
This difference in optical path length of the light beam undoubtedly made
the Suzuki's smoke density 'comparatively higher, but it certainly was not
the entire cause of the higher density readings for the Suzuki. All the
machines tested used automatic oil injection systems, and the oils were
supplied by the manufacturers and were those recommended for use in
the motorcycles tested. Fresh fuel was used for all runs, because it
had been observed earlier that fuel some days old could cause higher-
than-normal smoke readings (at least for the Yamaha).

In addition to the measurements taken during the ILA-4 runs, a
modification of the Federal smoke test procedure for diesel engines was
tried on the Suzuki and the Yamaha, consisting of two accelerations and-
a lug-down (deceleration). Table 21 gives the results of the modified
Federal procedure as well as pertinent operating data for each motor-
cycle. The "a factor' is the average of the 15 highest 1/2-secend
opacity readings during the two accelerations, and the ''b factor" is the
a.irerage of the 5 highest 1/2-second opacity readings during the decelera-
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TABLE 21. MOTORCYCLE SMOKE TEST RESULTS
AND SUPPLEMENTARY DATA

SUPPLEMENTARY DATA

SUZUKI T250: Max. Speed 8000 rpm, Inertia wheel 2, road load,

3-inch pipe
Ist acceleration: 3000 to 6000 rpm, gear 2, times 6.0 sec and
6.5 sec
2nd acceleration: 2500 to 6000 rpm, gear 2, times 9.0 sec and
8.5 sec

deceleration: 6000 to 3500 rpm, gear 2, times 7.0 sec and 6.5 sec

YAMAHA DT1-E: Max Speed 7000 rpm, Ifertia wheel 2, road load,
2-inch pipe

1st acceleration: 2500 to 6000 rpm, gear 3, times 5.5 sec and
6.0 sec

2nd acceleration: 2500 to 6000 rpm, gear 4, times 11.0 sec and
11,0 sec

deceleration: 6000 to 3500 rpm, gear 2, times 6.5 sec and 6.5 sec

RESULTS

SUZUKI T250; '"a factor' - 8.69% opacity, ''b factor'" 20.49% opacity

YAMAHA DT1-E: "a factor'" 1.92% opacity, "b factor' = 1.61% opacity

tion. The results in Table 21 are averages of two runs rather than the
normal 3 runs (for heavy-duty vehicles). It should again be noted that the
opacity values for the two motorcycles are not directly comparable due to
the difference in exhaust pipe diameters.

Particulate emissions from the seven motorcycles are summarized
in Table 22, generally representing 3 or 4 runs per data point (range 1 to
7, average about 3.2 runs per data point). The interesting features of
these data include the fact that the g/mile rates are relatively uniform for
the 4-stroke machines over the four road load conditions, while those for
the 2-stroke machines tend to increase with increasing speed. The in-
crease in particulate emissions with power level is even more dramatic
for 2-strokes (much more so than for 4-strokes), and the most plausible
explanation for these observations lies in the oil injection systems used -
on the 2-stroke engines. These systems meter oil to various points-in
the engine (depending on the motorcycle) at a rate which increases with
both engine speed and throttle opening, and it is apparent that their effects



TABLE 22, PARTICULATE EMISSIONS DATA FROM SEVEN MOTORCYCLES

4-stroke motorcycles
Average mg/SCF Exhaust Average Rate, g/hour Average Rate, g/mi
H-D Honda Honda Triumph H-D Honda Honda Triumph H-D Honda Honda Triumph
Condition FLH CL350K3 SL100 TI120R FLH CL350K3 SL100 T120R FLH CL350K3 SL100 T120R

Idle 2, 56 1.52 4,23 4,64 1.61 0.344 0.373 1.22 -- -- -- --

Z0RL 2.69 0.50 2.44 13.4 3.46 0. 242 0.632 5.75 0.173 o0.012 0,032 0.287

30RL 3.28 0.14 1.69 12.0 4, 46 0.101 0. 588 7.68 0.149 0.003 0.020 0. 256

40RL 4,52 1.67 1.94 30.8 5.75 1.4l 0.917 21.4 0.144 0.035 0.023 0. 536

50RL 4, 44 2.04 3.06 15.2 6.15 1.84 1.93 13,7 0.123 0.037 0.039 0. 275
*20 10% 3.05 1.02 3.17 5,74 4.63 0.902 1.63 3.93 0.232 0,045 0.081 0.197

30 10% 3,37 1.88 -- 20.0 5.10 2.17 -- 19.8 0.170 0.072 -- 0.661
*40 10% 2,35 0.94 4.00 12.2 3.96 1.42 3.06 15,1 0.099 0.035 0.077 0.378

50 10% 4. 07 4.02 -- 13.1 8.11 6.93 -- 19,0 0.162 0.139 -~ 0. 380
*These conditions were actually "20H" and '""40H" for the Honda SL100
2-stroke motorcycles

Average mg/SCF Exhaust Average Rate, g/hour Average Rate, g/mi
Kaw. Suzuki Yamaha Kaw. Suzuki Yamaha Kaw. Suzuki Yamaha

Condition 125F-6 T250 DTI!1-E 125F-6 T250 DTI1-E 125F-6 T250 DTI1-E

Idle 8. 54 14.3 2.64 0. 664 1.90 0.282 - - -

20RL 4,76 5.48 6.24 1.49 2.34 2.04 0.074 0.117 0.102

30RL 7.04 13,2 6,08 2,83 6.72 2.19 0. 094 0. 224 0.073

40RL 8.18 8.75 10,7 4,85 6.08 5.72 0.121 0.152 0.143

50RL 16.5 19.6 9.57 16. 4 23.9 8.10 0.328 0.478 0.162
*%20 10% 16.7 12,1 14,0 17.4 7.96 9.68 0.872 0.398 0.484
*#30 10% 28.5 27.8 13,2 41.0 29.8 11,7 1.37 0.995 0. 389

40 10% -- 44,0 16.3 -- 66.8 21.1 -- 1.67 0.528

50 10% -- 49,2 19.4 -- 86.5 33,1 - 1.73 0.662

20 20% -- -- 20.1 -- -- 19.9 -- -- 0.993

30 20% -- -- 25.7 -- -- 39.0 -- -- 1.30

*%These conditions were actually '""20H'" and ""30H" for the Kawasaki 125F-6.

‘v
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on particulate are visible in the data. The filters used for gravimetric
analysis (white when unused) turned a light yellow to brownish-yellow
after a sample of 2-stroke exhaust had been collected, indicating re-
tention of oil particles. Most filters used for 4-stroke exhaust, however,
turned tan to light brown after use. Notable exceptions to the latter rule
were some of the filters used to collect samples from the Triumph and
the Honda SL100. The Triumph samples were dark brown to black, and
this coloring must have been caused by combustion of lubricating oil

(it was later shown that the engine had defective rings), although the
exhaust did not smoke noticeably. Filters used during higher speed and
load conditions on the Honda SL100 turned a distinct reddish color, even
when commercial pump gasoline was used in place of emissions test fuel.
Filters used during low speed conditions turned a tan color, much like
the other 4-stroke bikes. .

Overall, the particulate rates in g/mile were somewhat higher
for 2-strokes than for 4-strokes (the Triumph, which was probably atypical,
maybe an exception). In order to determine particulate rates which repre-
sent real operation to at least some extent, it is necessary to use a com-
posite schedule again as was done for aldehydes. The results of this
analysis are shown in Table 23, and are considered reasonable except on
the Triumph, as explained earlier. Particulate emissions for the 2-
stroke bikes seem to be related to the smoke levels discussed earlier,
and are probably functions of oil rate.

TABLE 23, SUMMARY OF WEIGHTED PARTICULATE MASS
EMISSIONS FROM SEVEN MOTORCYCLES

Motorcycle Particulate g/hour Particulate g/mi
Harley-Davidson FLH 4,38 0. 157
Honda CL350K3 1.18 0.042
Honda SL100 ‘ 0. 888 0.032
Kawasaki 125F -6 5.25 0.187
Suzuki T250 15,8 0.564
Triumph T120R 10.4 0,372
Yamaha DT1-E 6.54 0.234

C. Results of Noise Tests

Noise tests were conducted on the Honda SL100, the Kawasaki
125F-6 and a privately-owned Yamaha 175 (not included in any other
tests). The tests consisted of accelerations patterned after those required
in SAE Standard J986a(12), constant-speed ''driveby' tests at 30 mph,
and measurements at idle with the machines stationary. Procedures
and documentation were given in section IIL. G., and results are sum-
marized in Table 24. Various standards are currently being enforced on
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TABLE 24. SUMMARY OF NOISE TEST RESULTS
ON THREE MOTORCYCLES
(All noise measurements in dBA except where noted)

Acceleration Tests

Ambient before accel.
Gear used for accel.
Acceleration noise left
Acceleration noise
Ambient after accel.

Driveby Tests

Ambient before driveby
Gear used for driveby
Driveby noise left
Driveby noise right
Ambient after driveby

Idle Tests

Ambient before idle test
Idle noise left

Idle noise front
Idle noise right
Idle noise rear

Ambient after idle test

right

Motorcycle
Kawasaki Yamaha

Honda SL.100 125F-6 175
45 (55d4BC) 44 (68dBC) 47 (644dBC)

3 3 3
82.8 86.8 83.2
83.5 84.8 83.2
44 (604dBC) 44 (64dBC) 45 (724BC)
44 (524BC) 45 (61dBC) 444dBA, 70dBC

4 4 4 (3)
73.0 75.8 74.0 (77. 2)
72.0 73.5 73.0 (78. 8)
44 (55dBC) 44 (554BC) 444BA, 60dBC
45 (604dBC) 44 (604dBC) 45 (60dBC)
62.5 69.5 69.5
63,0 67.2 69.2
64. 8 68.0 69.8
65.5 68.2 70.8
44 (55dBC) 44 (65dBC) 45 (634BC)
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motorcycles as well as other vehicles, and the noise levels from the motor-
cycles tested would be within some limits and not within others. The SAE
standard (which has little bearing on regulations) for light-duty vehicles
during the acceleration test is 86dBA, to give just one example.

All the measurements are given in dBA (to correlate with human
ear response), and in addition, the ambient measurements are also given
in dBC (flat response no frequency dependence). The slightly different
format for driveby tests on the Yamaha 175 is an attempt to avoid con-
fusion due to the use of two different gears. It is apparent that in this
case the use of a lower (numerical) gear, which increased the engine speed,
did increase the noise level,
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V. ESTIMATION OF EMISSION FACTORS AND NATIONAL IMPACT

To develop reasonable motorcycle emission factors, it is neces-
sary to know the motorcycle population to such an extent that available
emissions data can be extrapolated logically. A good description of
the population is also necessary to estimation of national impact, because
both the number of motorcycles in service and their distribution over
the range of available sizes and types are direct inputs to the impact
calculation. Consequently, this report section will be broken up into
three parts, covering analysis of the motorcycle population, develop-
ment of emission factors, and estimation of national impact as logically
separate items.

A. Analysis of the Motorcycle Population

The population of motorcycles in use in the United States is
undergoing rapid changes in both composition and overall size. The
tremendous growth of the industry since about 1960 parallels that
which has occurred in other recreation-oriented fields, and keeping
up with the statistics has been a problem. In that at least some motor-
cycles are registered for street use, some reliable (if usually outdated)
statistics are available. On the other hand, so many bikes are now
used exclusively off-road (and unregistered) that total population statistics
are largely a matter of speculation.

A summary of some of the more comprehensive registration
and sales data is given in Table 25, noting that it comes from several
fairly diverse sources. Where possible, data from Alaska and Hawaii

TABLE 25. SUMMARY OF MOTORCYCLE REGISTRATION
AND SALES DATA

Total Change in Industry
Year Registrations‘(lé) Registrations Sales(17)
1972 3, 765, 000(a) 439, 493 1, 800, 000(a)
1971 3,325,507 510,807 1,584, 800
1970 2,814, 700 519, 700 1,130,100
1969 2,295,000 195,000 671, 700
1968 2,100, 000 147,000 481, 000(b)
1967 1, 953, 000 2C0, 000 389, 000(P)
1966 1,753,000  —-----= 342, 000(¢)

(2) estimate (P) derived from data given in Reference 18
(c) extrapolated

have been excluded from the figures, restricting the analysis to the
contiguous states plus the District of Columbia. These exclusions
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were not possible, however, for the sales data. One note of explanation
on the sales data is that they are based on import figures with an allowance
added for motorcycles of domestic manufacture.

The outstanding fact in evidence from the data in Table 25 is that
motorcycle sales are far outstripping new registrations. The causes of
this phenomenon are that many motorcycles are being sold for off-road
use only (and are never registered), and that a substantial number of older
motorcycles are being retired from service. It remains to make a reasonable
estimate of the current (December 31, 1972) motorcycle population using
;he available facts as basis, proceeding on a more or less trial-and-error

asis,

To begin, ranges can be established for quantities which are known
to exist, for example, it might be assumed that the percentage of motor-
cycles in the country which is not registered is between 10% and 30%. It
could also be assumed that the average age of a motorcycle in service is
between 2 and 5 years, and that the average life of a motorcycle is between
3 and 7 years. In addition, the percentage of motorcycles of a given year
which is still in service is probably a function of motorcycle age. A range
for this quantity which could be assumed is that 10% to 20% of the motor-
cycles sold in a given year retire from service in every year that passes.
That is, 80% to 90% of sales for year k would still be in service in year k + 1,
60% to 80% would still be serviceable in year k + 2, and so on. Put another
way, the percentage of machines sold in any given year still in service would
decrease linearly to zero over a period of 5 to 10 years. This longevity
function is obviously not entirely correct, but is probably a good enough
approximation to yield useful results.

In order to calculate values for all the other quantities, it is really
necessary only to assume a value for the constant in the longevity function,
The results of calculations performed in this manner are given in Table 26,
with the assumption (where necessary) that sales increased linearly from
60,000 in 1960 to 389,000 in 1967. It was also assumed for calculations
that as of the end of 1972, the average age of motorcycles sold in 1972 was
0.5 year, the average for those sold in 1971 was 1,5 years, and so forth,
Examining the statistics in Table 26, it is at first evident that the last
assumption yields an impossible situation, namely that the calculated pop-
ulation is smaller than the number of registrations. Progressing upward
from the bottom of the table, the combination of statistics becomes more
plausible, at least up to about the third line (assumption of 10% per year
retired). Although the number is not presently a known quantity, the per-
centage of machines currently in the population which are even capable of
off-road operation would place some kind of upper limit on the u.nregi.stered
percentage. The limited amount of information available on this point 19)
indicates that the figure may be near 40%, but better information should be
available from the Motorcycle Industry Council (MIC) before long.
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TABLE 26. MOTORCYCLE POPULATION STATISTICS CA LCULATED
BY ASSUMING A SERIES OF RETIREMENT RATES

Percent of Calculated

Original Number Population Percent Average Average
Retired per Yr. 12/31/72 Unregistered Age, yr Life, yr

8.3 5,398, 000 30.3 2,31 6.0

9.1 5,223,000 27.9 2.20 5.5

10 5,022,000 25.0 2.07 5.0

11.1 4,796,000 21.5 1.94 4.5

12,5 4, 544, 000 17.1 1.81 4.0

14.3 4,260,000 11.6 1.66 3.5

16.7 3,931,000 4,2 1,51 3.0

20 3,544, 000 ) 1.36 2.5

Having presented the available data, it becomes necessary to make
an assumption based on best judgement, and that assumption is that there
were 5 million motorcycles in use in the United States as of 12/31/72, If
it is shown later that this assumption is erroneous, it should be a relatively
simple matter to correct subsequent calculations. It should be noted that
this estimate does not include minibikes or bicycles with auxillary engines,
but that it does include scaled-down motorcycles intended for use by young
people (Yamaha Mini-Enduro, Honda SL70, etc.).

Attention now must be directed toward the composition of the motor-
cycle population according to size and type of engine used. Data currently
available on this point are given in Table 27, although it is anticipated that
more comprehensive information will be available shortly from the MIC
statistical survey. Since no data to the contrary have been found, it will
be assumed for calculation purposes that the current motorcycle population
is 60% 4-strokes and 40% 2-strokes. It is not quite so simple to arrive
at the compositions of the 2- and 4-stroke populations by size, however,
but supplementary information regarding sales trends can be very helpful.

Until the past few years, it has been traditional that street riders
prefer 4-stroke machines, since no large, fast 2-stroke machines have
been available (except competition bikes). Likewise it has been customary
that dirt riders prefer 2-strokes because of their lighter weight and greater
simplicity, The market now offers such a variety of machines, however,
that these old distinctions are no longer valid, Put another way, there is
now more of an equality of offerings among 2-strokes and 4-strokes and
there is little justification for supposing that sales breakdowns by engine
size should be greatly different for the two engine types. Based on this
generalization, some of the data from Table 27, and the population model
from Table 26 (10% retirement per year), a distribution of the U.S. motor-
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cycle population by size (both 2-stroke and 4-stroke) has been calculated
and is given in Table 28. This distribution will be used in conjunction
with emissions test data and motorcycle usage information to develop
emission factors and impact estimates in the following report subsections.
It would be desirable to use a distribution having a better category break-
down for the larger machines, but the most reliable data simply are not
broken down so accurately.

TABLE 27, BREAKDOWN OF U.S. MOTORCYCLE POPULATION
ACCORDING TO ENGINE SIZE AND TYPE

1969 Sales Data (20) 1971 Sales Data(19)

Displacgment % of % of % of Displacement, % of

cm 2-strokes 4-strokes total.. cm3 total
Under 100 16,7 41,9 33.0 49-100 33
100-139 38.8 2.4 15.4 120-250 27
140-199 12.0 9.0 10.1 305-360 15
200-299 21,1 2.2 8.9 440-750 12
300-439 8.2 21,0 16.3 Over 750 3
440-699 3.0 15.9 11.4
700 and over 0 7.6 4,9
Displacement % of Totallmports for Year{l?) % of Market for

cm3 1969 1970 1971 1972% Year 2-strokes 4-strokes

0-50 22.9 15.0 8.2 5.7 19692?21 38 62
51-90 21.4 27.1 24.7 20,0 1970(17) 40 60
91-190 22.7 22.1 26.9 31.3 1971 40 60
191-290 9.4 6.7 7.2 9.2
over 290 21.9 27.4 30.1 31.0
unclassified 1.7 1,7 2.9 2,8

*January-May |

TABLE 28, DISTRIBUTION OF U.S. MOTORCYCLES BY ENGINE SIZE

Displacement, cm3 % of Population Number in Service
0-50 10 500, 000
51-90 24 1,200, 000
91-190 28 1,400,000
191-290 8 400, 000

over 290 30 1, 500, 000
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B. Development of Emission Factors

The end products required in this subsection are characteristic
emission rates for each of the motorcycle size categories listed in
Table 28, which can then be combined to yield characteristic emission
rates for the entire motorcycle population. Data acquired during the
testing phase of this program indicate that emission rates are not simple
functions of engine displacement or motorcycle size, and thus another
approach will be used in estimating rates for each category. If composite
emission rates from the machines tested (such as LA-4 data and composite
aldehydes and particulates) are plotted as functions of engine displacement,
envelopes can be drawn indicating the range of values to be expected.
Points within these envelopes which are thought to be representative of
each category can be chosen, and the emission rates at those points can
be assumed as typical for the respective categories. This type of analysis
is certainly not rigorous, but is really the only realistic approach to be taken
since so few data are available, At some later date, when emissions data
on a much larger number of motorcycles (perhaps 100 or more) are avail-
able, a good statistical analysis can be made. Mass emissions calculated

TABLE 29. TYPICAL MASS EMISSIONS FROM MOTORCYCLES
AS FUNCTIONS OF ENGINE SIZE AND TYPE

Emissions in g/mile

Engine Engine Parti-
Type Disp., cm> ¥*HC CO NO, RCHO culate SOy
4-stroke 0-50 2.2 19, 0.53 0.015 0. 020 0.013
51-90 2.3 21. 0.35 0.021 0.025 0.015
91-190 2.6 24, 0.32 0. 026 0.030 0.017
191-290 3.4 32. 0.17 0.044 0. 045 0.022
over 290 4.8 46. 0.11 0.079 0.070 0.031
2-stroke 0-50 - 5. 5. 0.24 0.095 0.12 0. 020
51-90 7. 7. 0.20 0.10 0.15 0.022
91-190 10. 12, 0.16 0.11 0.19 0. 025
191-290 18. 30. 0.04 0.13 0. 35 0. 043
over 290 25. 5Q. 0.04 0.14 0.55 0. 057

#*includes 20% increase for 4-strokes to account for crankcase losses, but

does not include evaporative losses
t calculated from fuel consumption

by the process above are given in Table 29, which also includes va.lg_es for
SO, based on fuel consumption and an allowance for crankcase hydrocarbon
%

emissions from 4-strokes based on test results given in section IV.A.4,
The estimates for HC, CO, and NOy are based on LA-4 results, and those
for RCHO and particulate are based on a composite of steady-state
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conditions. The fuel consumption used to calculate SO4 was that observed
in LA-4 runs.

Several items of information are available on distances traveled by
Amqtorcycle riders annually, and the averages seem to range from about
3000 to 5000 miles per year. One sourcell9) estimated about 3900 miles
per year for California riders based on a sample corrected for brand-name
ownership and preference for street or dirt riding. Data from the Depart-
ment of Transportation(21) include an estimate of 3605 miles per year for
.1970, presumably based on street and highway travel only. An EPA report(22)
issued some time ago estimated 5000 miles per year based on 3 references
and another source estimated 4700 miles per year based on a survey of
magazine subscribers, but it is not known whether this latter sample was
corrected for composition or not. .

Some of the dynamics of the mileage situation which are presently
occurring are that an increasing number of riders are méking long tours,
which tends to increase average mileage. On the other hand, many riders
are entering motorcycling as a second or third sport, and consequently
participate at a level lower than that of the real enthusiast. Perhaps the
best way of judging the number of miles a rider may cover in a year is
to look at the distance capabilities of his motorcycle. It is doubtful that
many riders would attempt much of a trip on less than a 350cm3 machine
these days, due to both rider comfort and safety considerations. Almost
all street machines of 350 cm3 displacement or more have performance
and comfort which is acceptable for long trips, but as a general rule it
would be expected that for street machines annual mileage would still be
positively related to motorcycle size.

For the purposes of this report, the annual mileage assumptions
which will be used are 2500 mi/yr for the 0-50 cm3 category, 3000 mi/yr
for the 51-90 cm3 category, and 3500, 4000, and 5000 mi/yr for the other
categories in order of increasing displacement. When weighted by the
population estimates in Table 28, these assumptions yield an average for
all motorcycles of 3770 mi/yr, which is considered a reasonable result.
These mileages and the average will be assumed applicable to off-road as
well as highway usage.

Based on all the foregoing analysis and qualifications, emission fac-
tors for motorcycles in the United States have been calculated and are
presented in Table 30. Evaporative emissions were calculated using the
method described in section III. F, 1., assuming that they occurred only
during the riding season in each part of the country, and the results are
shown in Table 30. For this purpose, it was assumed that the U.S. was
divided into three regions. The north region was assumed to be between
49° and 43° north latitude and to have a 6-month riding season, the central
region between 43° and 37° and to have an 8-month riding season, and the
south region between 37° and 31° and to have a 10-month riding season.
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TABLE 30. EMISSION FACTORS FOR MOTORCYCLES (DEC. 31, 1972)

Pollutant Engine Type g/mile g/unit year
Exhaust Hydrocarbons 4.-stroke 2,9 10, 900
2-stroke 16, 59, 400
Crankcase Hydrocarbons 4 -stroke 0.6 2,200
2-stroke - -
Evaporative Hydrocarbons 4-stroke - 1,360
2-stroke - 1, 360
Total Hydrocarbons 4-stroke 3.5 14, 500
2-stroke 16. 60, 800
cO 4-stroke 33. 123,000
2-stroke 27. 103, 000
NO, as NO, 4-stroke 0.24 918
2-stroke 0.12 434
RCHO as HCHO 4 -stroke 0. 047 177
2-stroke 0.11 431
Particulates 4-stroke 0,046 172
2 -stroke 0.33 . 1,260
SO as SO, 4-stroke 0,022 84
2-stroke 0.038 145

Based on estimated 1972 registration data(l7), about 13% of the motor-
cycles are in the north region, 46% in the central region, and 41% in the
south region. The final units in which the emission factors have been
expressed, g/mile and g/motorcycle year, are used because they can

be related easily to available population statistics for the purpose of
computing national impact. These units are considered more practical
than fuel-based units because motorcycle fuel is not easily separated
from that sold for use in other vehicles. The factors do depend to some
extent on the composition of the motorcycle population, but calculation

of new factors based on later population data would be a relatively simple

matter.

Note that the g/mile estimates in Table 30 are for the U. S. motor-
cycle population weighted by size and mileage. In other words, they are
the g/unit year estimates divided by 3770 miles (except HC, where the
f'g [unit year'’ figure includes evaporation and the ''g/mile" figure does-not).
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If facto?s or impact on a more limited basis are desired, calculation should
start with data given in Table 29, then the size distribution and mileage
for the new sample can be used properly in arriving at a new result.

C. Estimation of National Impact

The emission factors from Table 30 need only to be multiplied by
the estimated motorcycle population to compute the national impact of
motorcycle emissions. This step has been taken and the results appear
as Table 31. Placing these results in perspective, Table 32 shows

TABLE 31. NATIONAL IMPACT ESTIMATES FOR
MOTORCYCLE EMISSIONS (Dec. 31, 1972)

e Total Emissions,
Engine Type Units in Service Pollutant ton/yr
4-stroke 3, 000, 000 Hydrocarbons 47,900
co 407,000
NO, as NO3 3,040
RCHO as HCHO 585
Particulates 569
SOy as SO 278
2-stroke 2,000, 000 Hydrocarbons 134,000
CO 227,000
NO, as NO, 957
RCHO as HCHO 950
Particulates 2,780
SOy as SO, 320
Total 5, 000, 000 Hydrocarbons 182,000
CO 634,000
NO, as NO2 4, 000
RCHO as HCHO 1,540
Particulates 3,350
SOx as SO» 598

motorcycle emissions as percentages of EPA National Inventory Data,

but it should be noted that the inventory data are for 1970, not 1972. The
changes foreseen in the near future which affect motorcycle emissions and
their importance include the rapidly expanding motorcycle population,
reduction of other source emissions due to control programs already in
force, and the probable advent of Wankel engines in motorcycles. The

first two considerations will tend to emphasize the importance of motor-
cycles as compared to other sources, but the last will probably have the
opposite effect if 2-stroke engines are the type most replaced by the Wankel.
The extent to which these factors and others will change the impact of
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TABLE 32. COMPARISON OF MOTORCYCLE NATIONAL
IMPACT ESTIMATES WITH EPA NATIONWIDE
AIR POLLUTANT INVENTORY DATA

1970 EPA Inventory Data Motorcycle Estimates
106 tons/yr(23) as % of

. Mobile Mobile
Contaminant All Sources Sources All Sources Sources
HC 34,7 19,5 0.524 0.933

CcO 147. 11, 0.431 0.571
NOx 22.7 11.7 0.0176 0.0342

S'Ox 33.9 1,0 0.0018 0. 060

Particulates 25.4 0.7 0.0132 0.479

-

motorcycle emissions is difficult to predict, but the overall direction of
change expected is toward motorcycles becoming more significant in the
nationwide air pollution picture,

As mentioned in the previous subsection, registration figures
indicate that about 13% of motorcycles are in the north region, 46% in the
central region, and 41% in the south region. It has also been estimated
that about 65% of total motorcycle mileage is accumulated in urban/sub-
urban (rather than rural)areas(lg’ 24), Combining these numbers with the esti-
mates made earlier about length of the riding season in the three regions,
mass emissions from motorcycles can be categorized as shown in Table 33.
The longer riding season in the south region gives it a little more weight

TABLE 33. SUMMARY OF SEASONAL, REGIONAL, AND
URBAN-RURAL VARIATION OF MOTORCYCLE EMISSIONS

Percentage of Annual Nationwide Emissions by Season
Urban/Suburban Areas Rural Areas
Dec.- Mar.- Jun.- Sep.- Dec.- Mar.- Jun.- Sep.- Regional
Region Feb. May Aug. Nov. Feb. May Aug. Nov. Subtotals

North 0.0 2.0 3.0 1.0 0.0 1.1 1.6 0.5 9.2
Central 0.0 10.5 10.5 7.0 0.0 5.6 5.6 3.8 43.0
South 3.1 9.3 9.3 9.3 1.7 5.0 5.0 5.0 47.7
Seasonal

Subtotals 3.1 21.8 22.8 17.3 1.7 11.7 12.2 9.3

Totals 65.0 34.9 99.9

in the overall emissions picture than is indicated by population statistics
alone, and the seasonal effect reduces mass emissions in the other two
regions slightly from those which would be expected based on motorcycle
distribution. According to this analysis, the midsummer months account
for 35% of motorcycle emissions, while spring accounts for about 34%,

fall for 27%, and winter for 5%.



57.
VI. SUMMARY

This report is the end product of a study on exhaust emissions
from motorcycles, and it is Part 3 of a planned seven-part final report
on "Exhaust Emissions from Uncontrolled Vehicles and Related Equip-
ment Using Internal Combustion Engines, ' Contract No. EHS 70-108.
It includes test data, documentation, and discussion on studies which
characterized in detail emissions from seven motorcycles (four 4-stroke
machines and three 2-strokes), as well as estimated emission factors
and national emissions impact. As a part of the final report on the
characterization phase of EHS 70-108, this report does not include in-
formation on aircraft turbine emissions, outboard motor crankcase
drainage, or locomotive emissions control technology. As required by
the contract, these three latter areas have been or will be reported on
separately.

Emission measurements on the seven motorcycles were performed
with the machines operating on a modified automotive chassis dynamometer
in the Emissions Research Laboratory. Road tests were conducted both
on the Institute grounds and on a nearby test course, and noise measure-
ments were taken at the abandoned Hondo (Texas) airbase which the
Institute rents as necessary. Exhaust emissions were measured during
the "7-mode'" (1970-71 Federal Light Duty Vehicle) Procedure, the
""LA-4'" (1972 and later Federal L.D.V.) Procedure, and a series of
steady-state conditions developed specifically for each motorcycle.

Exhaust constituents measured during one or more of the three
procedures were total hydrocarbons by FIA; NO and NO, by chemilumi-
nescence; hydrocarbons, CO, CO2, and NO by NDIR: O by electrochemical
analyzer; light hydrocarbons by gas chromatograph; aldehydes by wet
chemistry; and particulates by an experimental dilution-type sampling
device. In addition, crankcase or ''"blowby'' emissions from one motor-
cycle were characterized, and fuel evaporative losses and SOx emissions
were calculated rather than being measured. Sound level measurements
were conducted on 3 motorcycles using fairly standard instrumentation
during acceleration, constant-speed operation, and idling. Emission
factors and national impact were calculated for hydrocarbons, CO, and
NO, from data developed on the 1975 Federal Procedure (LA-4); for SOy,
particulates, and aldehydes,on the basis of a composite of steady-state
conditions. Expressing motorcycle emissions as percentages af 1970
national totals from all sources, motorcycles are estimated to account
for about 0. 5% of hydrocarbons, 0.4% of CO, 0.02% of NOy, 0. 002% of
SOy, and 0. 01% of particulates. As percentages of 1970 national totals
from mobile sources only, motorcycles are estimated to be responsible
for 0. 9% of hydrocarbons, 0.6% of CO, 0.03% of NO, O. 06% of SOy, and
0. 5% of particulates. The impact of motorcycle emissions has been
estimated for three regions, based on registration data, with the result
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that about 9% of motorcycle emissions are estimated to occur in the north
region, 43% in the central region, and 48% in the south region.

The air pollution impact of motorcycles on individual metropolitan
areas is not known at this time. Nationwide and regional emissions are

only rough indicators of the actual air quality impact of any source on
an urban area.

It should be recognized that the subject study is only a first step
toward a real understanding of motorcycle emissions, and that tests on a
great many more machines are needed to obtain an accurate baseline
emissions estimate. It has likewise been impossible in the subject study
to gain any knowledge at all about emissions variability from one machine
to another of the same type or about variation in emission levels with
age. Additional attention to possible control technology ideas and the
development of a better-suited chassis dynamometer specifically for
motorcycle operation are two more items which have been entirely neg-
lected thus far. These comments give some indication of the direction
in which future motorcycle emissions work should proceed in order to
maintain a reasonably quantitative evaluation of a potentially important
emission source.
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SOUTHWEST RESEARCH INSTITUTE
DATA SHEET

SUBJECT MOTORCLYCLE ROAD TEST AND

DYNAMOMETER SIMULATION OATA

MOTORCYCLE HARLEY- DAVIDSON FLH

AMBIENT TEMPERATURE 18 °F

SPEEDOMETER CALIBRATION, ™ /ny

SHEET NO. OF SHEETS
PROJECT —\=2869-Ol
DATE A/2:1/7)\
gY _HARE
WEICHT AS TESTED 697 b
CORRECTED ATM, PRESS. 2B.91 inHy

INLEY VACUUM, in Hq

INDICATE D TRUE '
ACTUAL RUN 1 RUN 2 AVERACE SPEED GEAR RUNL1  RUNZ AVERAGE
1O 10 1O 10 20 2 10. 3 10.5 10.4
20 20 r3s 20 30 3 9.5 9.5 9.6
30 23 20 2 40 3 9.8 9.9 9.8
40 Az 47 A2 s0 4 8.2 B¢ 24
sO L2 L2 £2

40 ™ 4 -T0-20 "%, COASTING TIMES

OPERATIOR DIRECTION T\ME, sec

R

(= v

AVERAGE TiME

A
B8

A
B

25.0
23%.5
25.6
23.7

= 24.4

DYNAMOMETE R SIMULATION)

20"™%.-10- 40™%., ACCELERATION TIMES

OPERATOR DIRECTION TIME, s2e

R

coRm®

A 4.\
B 3.8
A 3.8
B 4.0
AVERAGE TIME 2.9
GEAR 2
DATA

INERTIA WHEEL(S)

AQ-20 COASTING TIMES, sec

20-40 ACCELERATION TIMES, sec

RUN & RUN 2 RUN

3 CONSENSVUS

RUN 1 RUN 2 RUN3I CONTENSUS

\ \7.0  18.5 — V1.9 —_ - _—
1 abn 2 2606 27,0 — 26.8 4.0 4.1 — <4.0
LOANL 4 237 245 — 24.1 3.7 38 — 3.6
INLET VACUUM, in Hg

SPEED, LOAD=O LOAD=  hp@ "4, LOAD=  hpe ™Y

e GEAR RUN 1 RUN2 AVG. RUN1 RUN 2 AVG. RUN1 RUN 2 AVG.

20 2 10.4 102 10.3

30 3 9.6 96 96

40 3 5.6 9.8 9.7

50 4 84 B84 84 A2



SOUTHWEST RESEARCH INSTITUTE SHEET NO. OF SHEETS
DATA SHEET PROJECT —\=2869—0Ol\

SUBJECT _MOTORCYCLE ROAD TELYT AND DATE A/20/7)

DYNAMOMETER SIMULATION DATA BY _HARE

MOTORCYCLE HONDA CL 3250 K> WEICHT AS TESTED 355 b,

AMBIENT TEMPERATURE 72 °F (CORRECTED

SPEEDOMETER CALIBRATION , " /iy

AT M, PRESS. 2B.90 in Ky

INLET VACUUM, in Hq

INDICATED TRUE
ACTUAL RUN Y RUN 2 AVERAGE SPEED  (GEAR RUN1 RUNZ AVERAGT
\ O 20 ., 3 8.9 8.2 B.¢
20 20 20 20 20 4 5.1 7.7 6.4
30 232 3 32 40 4 6.5 0.5 .=
40 42 4\ 47 50 5 3.0 2.5 2.2
50 53 52 =]
40™%w ~TO-20"%, COASTING TIMES 20"%.-70- 40™, ACCELERATION TIMES
OPERATOR DIRECTION TIME, sec OPERATOR DIRECTION TIME, see
R A 22.0 R A 5.7
R B8 24.8 '8 B 587
D A 2.5 D A 5.9
D ® 25,2 D B 5.2

AVERAGE TIME 23,4

OYNAMOMETER SIMULATION

AVERAGE TIME 5.6
GEAR 3

DATA

A0-20 COASTING TIMES, sec

20-40- ACCELERATION) TIMES, sec

INERTIA WHEEL(S) RUN L RUN 2 RUN 3 CONSENSOS

RUN L RUN2Z RUN3JI CONSENSUS

4 ‘7|0 \7-5 _— ‘7-2. 4-9 5-2 - 5.0
2 20.0 225 22.5 22.5 6.0 6.2 — G |
INLET YACUUM, wn Hg
SPEED, LOAD = O LOAD=  hp@ g,  LOAD=  hp& ",
e CEAR RUN 1 RUN2 AVC. RUN1 RUN2Z AVG. RUN1 RUNZ AVG.
20 2 70 9.0 80
30 4 59 2 060
A0 4 38 4,\ 4.0
i 2 5 A-3
50 g 3.5 3,5 3 Pc-a



SOUTHWEST RESEARCH INSTITUTE SHEET NO. OF SHEETS

DATA SHEET PROJECT —1=2869-0O}
SUBJECT _MOTORCYCLE ROAD TEST AND DATE Gw/22/72
DYNAMOMETER SIMULATION DATA BY
MOTORCYCLE HONDA SL-100 WEICHT AS TESTED 220 \bg

AMBIENT TEMPERATURE 90 °F (ORRECTED ATM, PRESS. 29.20 inHy

SPEEDOMETER CALIBRATION , ™ /iy INLET VACUUM, in Ry
INDICATED TRVE i
ACTUAL RUN 1 RUN 2 AVERAGE SPEED GEAR RUN1 RUNZ AVERAGE
10 10.5 (AP I R W 20
20 22.0 22,0 22.0 30
30 33,0 33.0 . 33.0 40
40 7 44.0 43,5 44.0 50
SO 55,0 £5.0 55.0
AS ", -T0-25"%, COASTING TIMES 25™%,-70- 45"/, ACCELERATION TIMES
OPERATOR DIRECTION" TIME, sec OPERATOR DIRECTION TIME, sec
J A 18.3 J A 9.4
J 4 13.7 R B 10. 4
D A 7.7 o) A 9.0
D B 15.0 D B 9.8
AVERAGE TIME 1§.2 AVERAGE TIME 9.6
GEAR 4 .,

DYNAMOMETER SIMULATION) DATA
A5-25 COASTING TIMES, sec 25-45 ACCELERATION) TIMES, sec
INERTIA WHEEL(S) RUN L RUNZ RUN 3 CONSENSUS RUN1 RUNZ RUN3I CONSEASUS

G 12, | E— Low 84 — — Low
4 145 145 15,1\ Low 9.2 9| 9.1 LOW
5%6 15.6 156 148 LOW 9.3 9.3 — Low
446 16,9 16,7 17.0  16.9 9.7 %1 9.4 9.4
INLET VACUUM, in Hy
SPEED LOAD= O \0AD= hp€ Y, LoAD=  he ™,
™ /e GEAR  RUNL RUN2 AVG. RUNL RUN2Z AVG. RUN1 RUN2 AVG.
20
30
40 A-4

50
pc-4



SOUTHWEST RESEARCH INSTITUTE SHEET NO. OF SHEETS

DATA SHEET PROJECT 1W\—2869—~01
SUBJECT MOTORCLYCLE ROAD TEST AND DATE e/22/12
DYNAMOMETER SIMULATION DATA BY
MOTORCLYCLE XAWASAK! 125F-G WEICHT AS TESTED 248 lbg

AMBIENT TEMPERATURE 90 °F (ORRECTED ATM, PRESS. 29,20 in Hg

SPEEDOMETER CALIBRATION , M /iy INLET VACUUM, in Ha
INDICATED TRUE
ACTUAL RUN1  RUN2  AVERAGE SPEED GEAR RUN1 RUN?2 AVERAGE
10 12..0 12.0 12.0° 20 .,
20 21.0 21.0 21.0 30
30 30.0 3.0 20.8 40
40 40.5 41.0 41.0 50
SO 0.0 50.5 50.0
AS ™ —TO- 25™Y, COASTING TIMES 25™,-10~45™, ACCELERATION TIMES
OPERATOR DIRECTION TIME, sec OPERATQR DIRECTION TIME, sec
J A 18.0 J A 10,2 10.0
J e 14.5 J B 12.5 12.5
D A 18.0 D A 1002 9.8
D B 15.0 D B 10.8 4.2
AVERAGE TIME 16,4 AVERAGE TIME  10.9
GEAR 4

DYNAMOMETER SIMULATION DATA

A5-25 COASTING TIMES, sec 25-45 ACLELERATION TIMES, sec

INERTIA WHEEL(S) RUN L RUN 2 RUN 3 CONSENSUS RUN 1 RUNZ RUN3 CONSENSUS

446 il.0 12.8 Low 92.% %2 90 LOwW)
RESTRAINED J 4¢ 5 12,3 2.0 T Low 9.6 95 — LOW
T\?:(LY 2 1.2 2.2 130 Low 9.2 — —— Low

1¢5 12,9 146 — Low w3 g T

145 1663 17.0 I 16.8 0.5 10.9 1.0 10,8

INLET VACQUUM, n Hy
SPEED LOAD =0 LOAD=  hp® Y, AD= e ™K,
m/w GEAR  RUNL RUN2 AVG. RUN1 RUN2 AVG. RUN1 RUNZ AVe. .
20
30
40

50 pc-4



SOUTHWEST RESEARCH INSTITUTE
DATA SHEET

SUBJECT MOTORCLYLLE RQOAD TEST AND
DYNAMOMETER SIMULATION DATA

MOTORCYCLE SUZUKY T-280R
AMBIENT TEMPERATURE 78 °F

SPEEDOMETER CALIBRATION, ™ /yp

SHEET NO. OF. SHEETS
PROJECT 11\ —2869—-01
DATE 4/1\/7\
BY HARE
WEICHT AS TESTED 339 b
CORRECTED ATM, PRESS. 2891 inHy

INLET VACUUM, in Hq

INDICATED TRUE

ACTUAL RUN RUN 2 AVERAGE SPEED (GEAR RUN1 RUNZ AVERAGE
1 K¢} 9 11 10 20 3 1.3 1.8 L8
20 19 2 20 a0 4 .5 .8 .6
30 31 33 31 40 4 2.0 2.0 2.0
a0 42 42 42 50 5 2.0 2.0 2.0
50 52 52 52

40™ % ~-T0-20"%,, COASTING TIMES 20™%,-70- 0™, ACCELERATION TIMES

OPERATOR DIRECTION TIME, sec

OPERATOR DIRECTION TIME, sec

R A - 22.1 R

R B 22.6 R

D A 21,2 D

D B 21,9 D
AVERAGE TIME 22.0

OYNAMOMETER SIMULATION

A 5.5
B 5.6
A 5.0
B 5.5
AVERAGE TIME 5.0
GEAR 2
DATA

40-20 COASTING TIMES, sec

20-40 ACCELERATION) TIMES, sae

INERTIA WHEEL(S) RUN L RUN 2 RUN 3 CONSENSOS

RUN L RUN 2 RUN3I CONSENIUS

2 24.5. 24.3 — 24.4 52 &5,\ — 5.2
INLET. VACUUM, in Ry

SPEED, LOAD =0 LOAD=  hp@ "f,  LoAD=  hpe  M{.
"Yor GEAR RUN1 RuUNZ AVC, RUN1 RUN 2 AVG. RUN1 RUNZ AVG,

20 3 o L8 LT '

20 4 L3 L5 L4

40 4 .5 W 1K

50 s 2.0 20 2.0 A-b



SOUTHWEST RESEARCH INSTITUTE SHEET NO. OF SHEETS

DATA SHEET PROJECT —\1=2869-01
SUBJECT _MOTORCYCLLE ROAD TEST AND DATE A/30 /70
DYNAMOMETER SIMULATION DATA BY _HARE

MOTORCYCLE TRIUMPH TI20R

AMBIENT TEMPERATURE 82 °F

WEICHT AS TESTED 417 b

CORRECTED ATM, PRESS. 29.18 in Hgy

SPEEDOMETER CALIBRATION, " /np

INLET VACUUM, in Hq

INDICATED TRUE
ACTUAL RUN{ RUN 2 AVERACE SPEED (GEAR RUNYA RUNZ AVERAGE
1Ke} 1A 1Q 10 20 2 1.0 6.9 7.0
20 20 20 20 30 ' 2 5.9 6.4 6.2
30 %0 31\ 30 40 3 4.6 5.3 5.0
40 4\ 4\ 41 50 4 4.3 3.2 3.8
SO 52 52 52

40 ™ -TO-20"%, COASTING TIMES

OPERATOR DIRECTION TIME, sec

R A 20.8
R e 23.4
D A 19.4
D B 232.8

AVERAGE *“IME 21,8

20" =7 0- 11()"‘{,‘r ACCELERATION TIMES

OPERATOR DIRECTION TIME, sac

R A 3.

R B 3.2

D A 3.6

D B 3.3
AVERAGE Tmr:T
GEAR 2

DYNAMOMETER SIMULATION) DATA

A0-20 COASTING TIMES, sec 20-40 ACCELERATION) TIMES, sec

INERTVIA WHEEL(S) RUN 1 RUN 2 RUN 3 CORNSENSUS RUN 1 RUN 2 RUN3JI CONSENSUS

1 7,0 —
1 AND S 20.0 2.9
1 AND © 2.2 20.2

200
210

\1.0 20 — — 3.0
2%. 0 4.0 40 — 4.0
20:.8 4.0 3.2 34 2.5

INLET VACUUM  w Ry

SPEED, LOAD = O LoAD=  hp@ "¢ oAb hpe Y,
e GEAR RUN L RUNZ AVG. RUN1 RUN2 AVG. RUNL RUNZ AVG.
20 2 7.0 7.0 70

30 3 S 65 65

40 3 4.5 48 4.0

50 4 3.4 2.6 35 A-7

pc-a



SOUTHWEST RESEARCH INSTITUTE
DATA SHEET

SUBJECT _MOTORCYCLE ROAD TEST AND
DYNAMOMETER S\MULATION DATA

MOTORCYCLE YAMARA DT1-E
AMBIENT TEMPERATURE 712 °F

SPEEDOMETER CALIBRATION, " /ny

SHEET NO. OF SHEETS
DATE A/20 /7
BY HARE

WEIWHT AS TESTED 279 \ibg

CORRECTED ATM, PRESS., 2B.9G in Hy

INLET VACUUM, in Hg

INDICATED TRUE
ACTUAL RUN } RUN 2 AVERACGE SPEED (GEAR RUN1 RUNZ AVERAGE
10 2 i 12 20 3 2.5 2.5 2.5
20 22 22 22 20 4 2.2 2.5 2.4
30 33 33 33 40 A 2.8 3.0 2.9
40 43 44 44 50 5 2.2 2.5 2.4
SO 53 53 53

A0 ™% =T0-20 "%, COASTING TIMES

20™%,-70- 40™% . ACCELERATION TIMES

OPERATOR DIRECTION TTIME, sec

OPERATOR DIRECTION TIME, s2e

R A 19.8 R

R e V9.6 R

D A 22.1 D

D B 1 9.9 D
AVERAGE TIME 20.4

ODVYNAMOMETER SIMULATION

A 5.6

B 54

A 5.5

B 5.4
AVERAGE TIME 5.5
GEAR 3 '
DATA

ADQ-20 COASTING “TIMES, sec

20-40- ACCELERATION) TIMES, sec

INERTIA WHEEL(S) RUN L RUN 2 RUN 3 CONSENSUS

RUN £ RUN2 RUN3 CONSENSUS

5 Wl W6 — w4 4.0 — —_ 4.0
2 \%.2 195 205 9.4 55 5.5 — 5.5
INLEY VACUUM , tn Hgq

SPED, LOAD =0 LOAD=  hp@ Tf, Ltoad=  hpe ™Y,

e CGEAR  RUN1 RUN2 AVG. RUN1 RUNZ AVG. RUN1 RUNZ AvG.

20 > 2.3 2.5 2.4

30 A 2.4 2.3 2.4

40 A 2.2 2.1 2.2

50 s L7 s .8 A-8



APPENDIX B

Shift Points Used for Motorcycle 7-Mode Tests
and Motorcycle 7-Mode Emissions Data
(1970 Federal Light-Duty Vehicle Procedure)
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FIGORE B-4. ONE QYCLE OF THE FEDERAL 7-MODE EMISSIONS TEST
PROCE DORE SAOWING

OF TAE YAMAHA DIi1-E

SALFT POITS USED FOR TESTS
MOTORQYCLE




HARLEY RUN 8 - COLD CYCLE K = 140000 W= 847
CONCENTRATION AS MEASURED DILUTION LADJUSTED WE1GHTING WNEIGHTED
MODE HC [o¢] Co2 NO{K) FACTOR HC <o NO(K} FACTOR HC <o NO(K)
#8CYCLE 1es
1 IOLE 1818¢ 3.720 Te680 189, 14260 2291 40689 230, 00042 96246 04196 104009
2 0=25% 13748 34710 00620 481 10233 16948  4a574 593 Qo244 4134406 1lell6 144¢722
3 30 329« 3439530 80720 247 le336 439 AeTH4 330 Oelle 514860 00359 384949
4 30=15 2810« 34680 %6240 247, 14027 2886¢ 30780 253, 04062 178.974 04234 15731
5 15 16748 3740 Tel170 181, 1+336 2237« 44999 241, 04050 111,878 04269 12,096
6 15=30 1100s 3.840 TeT40 303, 16336 1470¢ 5.132 511 Deb83 6684994 243335 2324931
7 50=20 4814e 24610 64430 141. 1079 5195. 3096 152, 04029 1804682 0,112 bebl)
SUM=e==weeveeu (CPCLE COMPOSITE) 1672062 44805 458,851
#»CYCLE 24+
1 IDLE 3306« 3,770 64290 69 le234 408le 40654 83e 0e042 1714415 04195 34577
2 0=29% 1704s 34760 7s070 300. 14343 2289¢ 5.052 403, Qe2b4 5584718 14232 984365
3 30 406« 3.720 9,150 93. 10266 814 4711 117, 0e118 604677 04555 13,899
4 30=)3 2798: 34860 8110 2. 1.110 3106 40205 91. 0062 192,876 04265 54643
5 15 1516a 30770 Ee680 69 10421 2154, 35,358 98 04050 107,730 04267 44903
6 1530 1064s 34830 Te690 277 10348 14340 Seles 373, Qed55 6524748 24349 1694935
7 40-20 4298s 34500 60420 100¢ 1131 48640 20961 113, 04029 141065 04114 3q.282
—w=e (CYCLE COMPOSITE) 18844932 4,982 2994607
*aCYCLE 3#8
1 IDLE 2632+ 34830 ° 64250 8le 14312 3454, 9.026 106. 04042 145,089 0,211 bolsbd
2 0=-23 1587¢ 34560 Te370 118. 1e334 211860 40781 137« Qo244 5164828 16159 384428
3 30 412« 3.880 Te580 101. 10435 599: 54645 1460 Oel18 T0s741 04666 174341
4 30=15 2814 3770 64540 90 1e264 3559« 4768 113, 00062 2204669 04295 74057
519 1302, 3,880 T¢200 93. 14374 1790s 54334 127 0050 894506 04266 64393
6 15=30 842 34850 84070 1154 14329 1119« 54130 152 Oes55 509.204 2a334 694546
7 50=-20 3551, 3.780 54900 111. 1248 4432, 44653 138. 00029 128.556 04136 44018
SUMececccnnn=s (CYCLE COMPOSITE) 16804597 54069 147251
*aCYCLE on+
1 IDLE 28740 34830 60200 93. le292 3T14e 44950 120, 06042 156.010 0,207 50048
2 0=25 1558, 34870 Te320 163, 1e325 206%. S5.130 2160 Oe244 503.966 14251 52725
3 3 397 34930 74290 93, 1.497 5940 354804 139, 0.118 706144 0,694 164431
4 30=13 2508s 3.470 60350 5. 1.332 849 4824 113, 00062 213,862 04286 7.023
5 15 1217, 3.800 7070 93 1a404 1709« 5e449 130. 04050 85,460 06272 64520
6 15=-30 803s 36830 Te870 148 14361 1093 56213 201 0et55 4974340 24372 914664
7 50=20 3236+ 30620 50480 106¢ le3446 43506 4e866 1420 0029 1264170 0elal 40132
SUMeeecvacanas (CYCLE COMPOSITE) 16524935 54226 183,557
AVERAGE SUM OF CYCLES 1=4 17224632 50021 2724317
EGFERRE e
HARLEY RUN 8 = COLD CYCLE K = 10000 W= 847
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co o2 NO(K) FACTOR HC co NO{K) FACTOR HC (<] NO(K)
#8CYCLE &we
1 IDLE 2677 34830 5950 69 1s348 3608s 9.163 93. 0e042 1514568 04216 34906
2 0=25 11464 34850 64670 2420 leb74 1689, %4677 356, 0e244 4120354 14385 87,076
3 30 485¢ 34930 74350 2 16473 Tlhe 84791 1194 Oel18 844343 04,683 144086
4 30=15 2546. 3.8%0 Se110 69. 14483 3776¢ 5681 102. 04062 2344161 04352 66346
518 1401e 34880 Tela0 69e 10368 1917¢ 34311 P4 04050 954885 04265 %eT22
6 15=-30 891. 3.910 T+250 130. 10626 1270« 94576 1854 00455 5784165 24537 844356
7 50-20 3726¢ 34730 54860 1104 10233 45940 40624 135 04029 13364240 04134 34933
SUMmevsocscena (CYCLE COMPOSITE) 16894718 54574 2044427
#eCYCLE Ta¢
1 10LE 3356 34830 54940 93, 14239 4408, 4aTAB 115, 04042 185,165 04199 4842
2 0=25 1685, 344580 Te 790 350, 1,278 2154, 4Aob24 44T 0e244 525,717 1,079 1094199
3 30 872+ 34930 Tea90 105. 1394 1216« %e461 1460 0.118 143505 04646 174279
4 30-18 3037 3.810 64040 93, 1293 3923. 4e921 1200 06062 263,231 04308 Teble8
5 1% 1573 34880 Te490 93, 14302 20690 54085 121, 04050 102.474 04252 64058
6 15=30 939 34940 T¢090 175 1e439 1351e 54670 251 Oeb55 6144947 24580 1144606
7 50=20 3918+ 34810 54540 9l le241 48650 44731 113, 04029 141.097 04137 34277
SUMescsaamrane {CYCLE CONPOSITE) 19564139 5.201 2624712
AVERAGE SUM OF CYCLES 6~7 1822.929 5.387 2334570
HARLEY RUN B = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHT ING w £ I 6 4 T E D
NUMBER HC (<] NO(K)} FACTOR KC <o KO(K)

1 1672,062 4,805 450,851 0.0075 1464305 04420 40149

2 1884,932 44982 299807 00875 164e931 Oe43% 2640212

3 16806597 54069 1476251 040875 147.052 Oot43 12884

. 16524935 5e226 1834557 0+0875 léskeb31 04457 160061

6 1689,718 34574 2044427 043250 5494158 1.811 664439

7 19564139 54201 262712 0+3250 6354745 1.690 854381
SUMmenccaccess (TRIP COMPOSITE) 1787.82% 5.259 24Te131
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DILUTION FACTOR = 14457(C02+0,5%C0+10s8#HC)
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HARLEY

RUN 2

- COLD CYCLE K = 1,0000 W = 847,
CONCENTRATION AS MEASURED DILUTION ADJUSTED WwE
IGNTING WEIGHTED
MODE HC co €02 NO (K) FACTOR HC €O NOIK)  FACTOR HC co NO(K)
SRCYCLE 1ae
1 10LE 19534 64390 74710 105, lel14 2175 Te119 1164
04042 914390 00299 %e913
g 2325 {é;go 60600 94130 190 16063 1190, 74016 201« Qo244 2904518 14711 496284
aets o 54990 74950 1664 14200 1260, 7,190 199, 00118 1484733 00848 23,514
: 10= 3529, 54620 74660 149. 14018 2583, 5,706 151, 0,062 222,148 0,353 9.379
H 1:_’0 1035, 74640 0,500 117 1.078 1118, 8.259 126, 0,080 55,799 0.412 64307
3 ;o-zo ~:::: :-;:g :-;:8 fgg- {.g;; :oo. 60736 215 00455 412,508 34065 97.899
. . . . 4365, 64742 1824 0,029 1324403 06195 4alb3
SUMencccaacase (CYCLE COMPOSITE) 1353450 -
RCYCLE 204 #3502 64887 1936441
1 10LE 2332, 7.880 7,110 117. 14068 2492, 84420 128, 04042 104,667 04353 54251
2 o-2% 1049 84010 8310 1lase le078 1131s 84636  15%5, Oe244 2754980 24107 37.884
3 30 55 84120 84020 121, 12194 6%s 94698 164, 06118 Te752 lelas 17054
4 30=18 32560 74260 64930 127, 1030 3383, 7.478 130, 04062 2070945 0e463 8s110
s 15 135S, 84610 7,980 117. 14062 1463¢ 84931 124, 04080 724166 04646 6.213
6 15-30 7234 T7.060 9.430 231, 1.085% 7620 74450 243, 04488 247,139 3,389 1104911
;Uso-zo 36?:;(L;.233P0 7;:70 1344 14033 3762. T.867 138, 04029 1090104 0,228 44017
e e S 11264756 84133 189.444
SRCYCLE 30
; ;D;g Z:Zgu :-;;g '120762 ll;o 1.068 27464 B.684 125, 00042 1154368 04363 54250
- . . 85 232, 1.031 990¢ 44468 239, Oe244 261,711 1,090 584413
3 30 346s 94780 7,780 137. 1e111 384, 10,871 152, 0.118 454386 14282 17.970
4 30-15 2927. 74810 64470  1l4e 14072 3135, Be366 122, 04062 1944395 04518 74571
s 15 1119¢ 84330 7.850 121, 1,095 12260 92149 132, 04050 610304 04057 64628
6 15«30 695, 84390 6,910 118, 1,006 727« 8.780 123, 00455 2304932 24994 564187
7 50-20 3536e 7900 64060 131, 1.048 3707, 8.283 137, 04029 1074520 0¢240 34983
SUMe=scaceeses (CYCLE COMPOSITE) 10964618 7.948 1564005
#UCYCLE 494
1 1DLE 2768, B.080 §.800 129, 14050 2906 84442 135, 04042 1224069 04354 5.688
2 0=2% 1526. 8.160 8,450 133, 14022 1560a 8e345 1364 04244 3804798 2,036 334188
3 30 351, 9.5640 T.980 1al. 1.104 367 10.%36 158, 64118 454742 1,263 184375
4 30=1% 22414 84290 7,120 143, 2,059 2374, 8.783 1%1. 04062 147,213 0,564 94393
518 951e 84380 B4010 129 1.088 1034e 94335 140, 04050 51,734 04666 7.017
6 1530 833s 8.890 7,650 1244 14115 929« 94919  138s Ced5s 4224921 #4513 624955
7 50-20 3971s 74680 5.670 161, 1,066 4234, 8,189 171, 0,029 122.791 0,237 44978
SUM~==cecaeea= {CYCLE COMPOSITE) 129%¢272 94396 1414598
AVERAGE SUM OF CYCLES 1=4 1217.037 84091 1704622
Ve
cSRPCRNE e
WARLEY RUN 2 - COLD CYCLE K = 1.0000 W s 847
CONCENTRATION AS MEASURED OILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co €02 NO{K} FACTOR HC €O NO(K} FACTOR HC <o NO(K)
#8CYCLE 6n
1 IDLE 3662+ 74850 64320 69 12036 3589 84139 Ti. g.g:z ;32.133 g.ggi 32.222
- 024 1246e 84297 14 . .
g goz5 1:3;: 181123 3:Z33 12:: {:112 328, 110619 T6e celld 38,741 1371 9,061
4 30-13 24764 84430 64700 T4 14067 2641s 84995 78. 04062 1634802 04557 4,895
5 15 1231e 84870 Te550 81, 1089 1340¢ 94659 88 g.ogg 36;‘232 21;g§ 5;.;;2
6 15-30 7224 84730  T4960 104 10106 798e 94659 115, oh 63 . .
7 ;o-zo 2687, 8.210  6.670 87. 1060 2848¢ 84704 92 0.029 11;§.Z:§ g.z;g 115'2;3
SUMecmnm—emam= {CYCLE COMPOSITE) . s .
L2} LE Tee
1 ngeE 35560 T¢790 64470 81 1022 3634 74921 82, 04042 1524663 04332 3477
2 0=2% 1955, 64470 B4330  448. 14044 2062 62760 4684 o.z:e a9g.;5z i‘:;: 1i:.g§;
She 84320 084610 129 1e121 60 90555  lédbe 0e118 .14 . N
2 ;g-xs 3079: 7:000 64820 ss. 1054 32680 80228 924 04062 201.379 0.510 5.755
s 19 1231¢ 84870 74640 93. 1,081 1231, 9,594 100 04050 664580 04479 5,030
- 84390 119 14088 836e 9ed72 125 00485 3804559 44310 57,180
6 15=30 792« 80970 . 7.180
- 30 105. 14004 2961s 74973 105 04029 1144305 04231 .
7 50-20 2928, 7¢940 642 1621092 B.641  205.797
SUMmsmmmea-ams{LYCLE COMPOSITE) 1295.866 9,033 1584348
AVERAGE SUM OF CYCLES 6&=7
- COLD CYCLE
MARLEY RUN 2
G HTED
ONCENTRATION AS DETERMINED WEIGHTING w E 1
ﬁlﬁtiu ¢ HE T co NO(K) FACTOR HC co NOtK}
0.0875 1184431 04602 174101
T pmam e e nanm o g o oy
3 1096.618 74948 1564005 0.0875 93,954  Qe695 134650
1293.272 94396 1414598 040875 113.161 0,822 124389
bt 293, : 99 043250 3804458 34063 36,042
6 11702641 94425 11048 : 2614854 2,808 654884
1 208,797 0e3250 6le ’ .
7 14210092 Beb4 12684276 64703 1624644
SiMmmveacasee={ TRIP COMPOSITE)
B-7

DILUTION FACTOR = 1405 7(C02405%#C0+108#HC)



HARLEY RUN 3 = COLD CYCLE K = 1.,0000 W s 847
CONCENTRATION AS MEASURED DILUTION "ADJUSTED WEIGHTING WEIGMTED
MODE HC co €02 NO(X) FACTOR HC €0 NO(K) FACTOR HC co NO(K)
#4CYCLE 1we i
1 IDLE 34632 64710 74200 93 14014 3512+ 64806 Fhe 04042 1474531 04285 34962
2 0=25% 1314s 64650 94690 218 1,006 1319« 64680 2184 0e244 322,079 14630 536434
3 30 138+ 64880 10.150 141 1.085 145, 7.261 1484 0.118 17185 04886 174559
& 30-1% 3697 60680 64890 102¢ 1,015 376%. 54810 103 0,062 233.,68) 0De.b22 Gelsts?
515 1317¢ 840080 8+670 117e 1,026 1351, B8.290 1204 0.050 67¢563 04414 64002
6 15=30 820s 64680 104610 298 02977 801. 54528 288, 0655 36446560 24970 131,188
T $N=20 4769 T4170 54970 114, 0986 4702+ T.069 114, 04029 1364368 04205 34316
SUM==—me—aeeaae (CYCLE COMPOSITE) 12894069 64785 2214911
#2CYCLE 2%+
1 IDLE 3182« 84210 64470 105s 1.0% 3292, 84496 1084 0002 138,302 04356 44563
2 0=2% 1848, 54400 T2600 217. 1.014 1874, 94534 2204 Qe244 487351 24328 53,704
3 30 231s 90090 84820 117 1.065 2464 9681 1240 0.118 294030 1,242 144703
4 30~15 2688« 80350 T+480 9Te D996 2677, 84316 96 04062 1654991 04515 54990
5 15 134%. 084870 T.880 113, 1,053 14160 94381 119, 04050 706827 04067 5.95%0
6 15=30 807, 9.140 84520 271, 1.038 838, 9.492 20} 0455 381.345 4,319 128,060
7 50-20 3353, 74530 7.000 117« 1007 3379« 7.589 117 04029 98.005 0,220 3,419
SUM=eeecccanes (CYCLE COMPOSITE) 13400856 9e¢367 2164392
*4CYCLE 3%e
1 IDLE 2723, 84410 * 6,960 105, 1.087 2880, 8.897 111. 04042 120992 04372 40665
2 0=25 1731, 84020 845870 208. 14002 1737« 84040 208e 0244 4234987 14961 504947
3 30 28s 94540 84390 17, 1:099 30« 104487 1284 0el18 34632 le237 154176
& 30=1% 2039, 84210 64,600 108¢ 14069 2978. 84718 113, 04062 1844663 04540 Te024
515 1231. 8.590 84180 113, 1,050 1293. 9.022 118, 04,050 640651 Deb51 50934
6 15=30 833, 8,730 8.680 108. 1,039 866+ 94077 112 04455 3944109 4a.130 51.097
7 50=20 3133, 80240 64250 1256 14054 3303¢ 84687 131, 0e029 954787 0s251 3,821
SUNsmssocasnas (CYCLE COMPOSITE) 12874824 84947 1384667
S®SCYCLE ann
1 IDLE 2935, 84550 64560 117 14038 3038e 84852 121 0+042 1274628 04371 5.0687
2 0=25 1674s 84610 84570 184 0987 1653, 84502 181, Oe244 4034367 24074 449336
3 30 770+ 104400 T+780 129 10049 808+ 10.918 135, 0.118 954388 1.288 154980
4 30=1% 2078. 8.140 64680 111. 14118 2318. 9.083 123, 0.062 1434765 04563 74679
5 1% 1601 9200 74290 117. 14064 1704s 94795 1246 0,050 854227 0,489 64228
6 15=30 914s Ba540 84880 2124 1+025 9374 84759 217 Oea55 4260544 3,985 984935
7 50=20 2649, 84250 64180 117. 1,101 2917. 91085 128 04029 84,605 04263 34736
SUMecouaccasnas (CYCLE COMPOSITE) 13664528 94036 181.985
AVERAGE SUM OF CYCLES 1=4 1321.069 84529 1894739
o
PETRO-CHEM
COMPUTING. INC
MARLEY RUN 3 = COLD CYCLE K = 1.0000 w 8474
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co o2 NO(K) FACTOR HC co NO(K) FACTOR HC co NO(K)
SECYCLE 440
1 IDLE 3682, 7.850 64030 57« 1040 3832, 84170 59 0s042 160953 04363 20491
2 0=25 1743¢ 60500 94460 195. 0+980 17086 64752 191 0e244 4164884 14650 464639
3 30 T16¢ 100660 Te290 8le 14074 769« 1le455 87, Q.118 904791 14351 10,271
b 30=15 2593. 84290 54940 63s 1.125 2917+ 90328 70. 04062 180910 04578 44395
5 15 1518« 94200 7T.200 105, 1.079 1634. 9.928 113, 04050 81e747 0.496 54665
6 15-30 842, 7.970 90100 144 14036 872s 84257 149, 00455 3960952 34757 674887
T 50=20 3312 54930 98. 1e042 3661s 64726 102, 04029 1064183 04253 24962
SUM---°"'°(CYCLE COMPOS!TE) : 14344423 84430 1404313
#aCYCLE 7w
1 IDLE 3587, 8s140 60260 93 1.020 3661le 84309 She 04042 1534793 0s349 3,987
2 0=2% 1483, 8,500 Te670 1040 1.071 1595« 94111 111 De2h4 3894186 2.223 27.201
3 30 867 104400 7.490 10%. 14064 922+ 11.066 111, 04118 108.865 1,395 13.184
4 30«15 2992, 8.110 64240 98, 1.071 3207. 84693 105, 04062 198.856 0.539 64513
5 15 288. 9.090 T7.680 117« 14156 3334 104514 135, 04050 164659 04525 62766
6 15=30 1150¢ 94430 Be270 108, 14019 11724 94610 110 04b55 5334290 44372 506082
7 50=20 3139, 84500 60090 125, 1.056 3315, B4976 132. 0,029 962135 04,260 3.828
SUNmeccsancaas {CYCLE COMPOSITE) 14964784 94576 111.5¢4
AVERAGE SUM OF CYCLES 6-7 14654603 94003 125.938
MARLEY RUN 3 = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHT ING W E 1 G H T E D
NUMBER HC co RO(K) FACTOR HC (<] NO(K)

1 1289.069 ‘64785 2214911 040873 112,793 00593 19.417

2 1340.85%6 94347 2164392 0,0875 117.324 0817 184934

3 1287824 Be947 1384667 040875 1124684 04782 120133

& 13664528 92036 1814985 00875 119571 04790 154923

] 1434,423 84430 1404312 043250 4664187 24739 454601

7 1496,784 94576 1116564 043250 4864454 J3.112 364258
SUMwewemcnceas (TRIP COMPOSITE) 14154016 84837 1484269

B-8

DILUTION FACTOR = 1435/(C024045¥C0O+1048%HC)



HARLEY=DAVIDSON FLH RUN 4

§ = COLD CYCLE K = 140000 W= 8476
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHMTED
MODE HC co co2 NO (K ) FACTOR HC €O NOIK)  FACTOR HC co NO(K)
#2CYCLE 144
1 IDLE 25166 74960 64970 77 1.060 26690 Bakis 81, 0042 112,110 04354 346431
2 0-25 1832¢ 54810 8.660 B4a 14070 1961 60220 89, 0264 478,575 14817 214943
3 30 387« 54580 94580 201e 14133 4384 64327 227 0e118 514779 04746 264893
4 30-15 2749+ 56640 84050 273, 1.047 2880s 54909 286 0062 1784579 0e366 174734
Z ig s {gg:- ;.z;g g.;zg 1go. 1,004 1989, 7.772 90, 0,050 99.465 04368 44518
- o Ts . 6o 1,014 1354, 74291 107, 038 616,473 3,317 484911
7 50-20 4550 65640 %4910 262, 1.025% 46644 64807 268, 04029 1350271 04197 74789
igg;;:;-;:: =~ {CYCLE COMPOSITE) 1672025 6889 1314222
1 IDLE 1922¢  9.060 7.460 103. 11020 1981, 9.339 106, 04042 83,216 0,392 4e459
2 0-2% 1612¢ B4460 84540 255, 04999 16100 84453 284, Qo244 393,030 24062 624173
3 30 281e 94590 84630 129 14056 298¢ 104128 136, 0.118 15,021 14195 164077
4 30-15 1479e 74810 74390 114 1a124 1663, 84783 126, 04062 103,132 0e544 74949
2 i: v ztzg. :.2§g :'3:3 ::;. g.g:: zg:;. :.aoz 108, 04050 118,942 04640 8,289
- o 8o . . . o 94432 200. 0455 742269 44291 91.217
7 50=20 3617« 74770  6405C 124 14067 3789¢ 84139 129, 04029 109884 04236 3,767
Efg;zzg';::""CYCLE COMPOSITE) 9140497 94162 1904933
1 I5LE 2365+ 94500 6¢640 103 1029 2459¢ 94878 107« 04042 103,289 Oe4ls 4eks98
2 0-25 19666 94650 74540 1564 14000 1967¢ 94657 156, 0s244 4804092 24356 384094
330 909+ 114200 74650 994 1.018 9264 1146411 100 0.118 1094283 14346 114902
4 30=15 11764 104230  7.070 99 1.077 1267. 11,024 106 0,062 784574 0,663 64614
z ig 2 }222. :.;;g ;.Zgo 1034 1,007 1595, 94992 103, 0,050 79.978 0,499 5.187
- . 8 2620 343 14021 1143, 84911 330, 0ek55 5204322 44054  159.491
7uzo-zo 3o%a. BeDB0 64650 133, 14039 3133, B4401 138 04029 904883 04243 44030
SUM==o=aom==sae (CYCLE COMPOSITE] 15624426 94599 2294799
#uCYCLE 4wn
1 IDLE 2231¢ 94280 64820 103 14045 2332, 94701 107. 04042 974961 04407 44522
2 0=25 1877« 94250 Te¢670 222 14012 1900 9.364 224 Qe244 4634674 24285 544840
3 40 207¢ 106410 84140 129 1.088 2214 116124 137 Ge118 264102 14312 164266
4 30=15 1630¢ £4880 64910 114, 1.108 1802+ 9.821 1264 0062 1114771 04608 T.817
5 15 1878+ 104030 7.750 117, 04980 16404 94831 114 0.0%50 92,038 04491 5,734
6 15=30 230¢ 84270  Be4560 287, 14126 259s 90336  324e 00455 1184148 44248  167.428
7 50=20 327Zs 7.830 64230 14f. 14060 3468s 84300 149 0029 100584 00240 44334
SUM=—==mmm ~==(CYCLE COMPOSITE) 10104282 9¢59¢ 2404944
AVERAGE SUM OF CYCLES 1=-4 12644864 B8eB11 1984224
cORPARETNE.,
HARLEY=DAVIDSON FLH RUN & S = COLD CYCLE K = 140000 W 8474
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co co2 NO(K ! FACTOR HC €O NO(K§  FACTOR HE co NO(K}
*2CYCLE 6e#
1 IDLE 1995+ 94390  6.210 103 14110 2215, 100625 1llae 04062 934031 0,437 44803
2 0-25 1663s 94240 74540 1854 14022 19060 90653 189, 0206 465,091 24306 460184
3 30 392. 104560 74650 129, 14085 425+ 110466  140s 0.118 504227 14353 164529
4 30-15 1583s 846080 6.T10 126, 1.136 1798, 94863 143 04062 111.532 Q4611 84877
5 15 23224 106220 74560 117. 0955 2218 94763  1lle 04050 1104915 04488 5,588
6 15=30 97« 94140 84390 18T, 14109 107 10sl4s 207 04455 484983 6,615 944432
- 7 5.820 169, 1,066  4001e 74969 179s 04029 1164057 04231 5.215
7 50-20 3761, 710490 995,840 104046 1814630
SUMme=mmesmcee(CYCLE COMPOSITE)
#RCYCLE T#e
54511
1oL 2865, 94570 64410 129 14017 2914a 94663  131e 04062 122,406 04408
; o-zg 2413. 94560 7.110  195. 0986 2380, 9827 192s Oe20é 5804917 24397 464945
3 30 1105+ 104520 74850 117. 14013 1120« 104664 118 04118 132.182 1,256 134995
4 30=15 1566e BeB60 64810 137s 1e121 1755« 9934 153, 04062 1084870 04615 94524
5 15 2683+ 94910 74870 129 06922 2474e 94139 118, 04050 123,718 04456 5,948
6 15-30 87« 04550 84660 383 14111 96e 94545 425 04455 434986 44343 193,643
145, 1.0846 4042, 84239  154e 04029 1174220 04238 44476
AL b R+ 12294301 94717 2604044
SUM=mmomm=m=m= [CYCLE COMPOSITE) 11124570 94880 2304837
AYERAGE SUM OF CYCLES 6~7
HARLEY=-DAVIDSON FLH RUN & § = COLD CYCLE
I G H T ED
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E
NUMRER HC co NO(X) FACTOR He co NO(K)
04602 11+481
167 4 64889 131,222 0.0875 14642322
; 313'537 9:162 1902933 000878 80,018 0.801 16,706
11062.1424 94599 2294799 000875 127962 04839 20.107
2 . . 944 040875 88.399 0,839 21,082
4 10100282 94594 240,04 3280 32306648 34266 594029
6 995,840 104064 181,630 0o 30 33 Tieota
2804044 03250 399.522 .
7 1229.301 94717 11684873 94506 2194023
SUM=mmmmm ~=a={TRIP COMPOSITE]

DILUTION FACTOR = 1445/(C02+0e53%CO+10+8#HC)

B-9



HARLEY DAVIDSON FLH RUN 5 § = COLD CYCLE K = 1.0000 W 847,

CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE He <o co2 NO (K} FACTOR HC - CO NOIK) FACTOR RC co NO LK)
##CYCLE 1#»
1 IDLE 1791s Be490 T+410 T7e 14067 191le 94058 82, 0e042 806263 04380 34450
2 0=25% 1323« 54970 9.520 284, 10040 1376 64212 295, Oe2bb 335.928 143515 720111
3 30 4654 74020 94370 143 1083 503, 74606 1540 0s118 594453 04897 18.283
4 30=15 2034s 54280 T+540 149 le171 2382, b.189 174, 0e062 147,742 0.383 10822
5 15 2114e 8110 Be340 116 0e987 2088¢ 84011 114 0e0%0 1044417 04400 5e¢729
6 15=30 2240 64650 Fe bk 309 lellé 269, Te4)2 3640 Qeb85 1134619 34373 1560734
7 50-20 3912. 54280 54180 128 1111 43480 54868 1426 04029 1260102 04170 40126
SUM~==accccaan (CYCLE COMPOSITE) 96745256 T.121 2714258
“#CYCLE 2=
1 IDLE 2546« Te910 74000 90, 10098 2693s 84369 93, 04042 1134137 04352 34999
2 0=25 2250s 60440 94060 ray 04983 2217+ 64348 270 04244 5416162 14548 654901
3 30 2660 84950 Be750 117, 1,073 285, 94504 125 0.118 33,882 1.133 14,815
4 3D=15 14354 74490 7860 105, 1.102 1881, 8.255 115. Qo062 98,068 0.511 Te175
5 15 2276¢ 84530 84480 117, 0+953 2170, 8413 111, 04050 10684537 00406 5.51%
6 15=-30 13%56e¢ T4010 90420 283, 14007 1366+ Te063 203, 00435 6214718 4214 1290753
7 50=20 3167« 74000 54580 133, 10076 3401e Te518 142, 04029 984643 04218 helb2
SUM==—aeecee—= (CYCLE COMPOSITE) 16164949 Te3B8 2314367
#8CYCLL 3#e
1 IDLE 2172+ 84950 74090 103, 1+042 2264s 94329 107. 0042 954088 04391 40509
2 0=25 1809¢ Be&40 84030 200 10020 1846s Beb1E 208 Qe204 4504603 24102 49817
3 30 189s 94%500 84480 130 1,079 2034 100253 1400 0.118 206071 1,209 164557
4 30=~19%5 1302. 7.900 Te140 109. 1.160 1510s 94166 126, 06062 934668 04568 Te841
5 1% 1878. 84840 84190 90. 04990 1860 B4756 89 0,080 934013 04437 4ets57
6 15-30 1521s 8.N20 Be620 1844 14015 1545 B8e1a7 1864 De455 7034077 30707 854053
7 50-29 3093s 74460 60460 150. 1.071 3334¢  Te994 160 04029 964124 04231 44661
SUMsmmme—naee= (CYCLE COMPOSITE) 15554646 B4649  172.698
#RCYCLE 4%
1 IDLE 2957, 84630 64730 103, l.018 3011, 8,788 104, Qo042 1264474 04369 44405
? 0-25 2293. 84720 74610 231. 1,003 2301« 64752 231 Qe24% 5614566 2135 56572
3 30 281s 94130 84070 157 16120 314 104231 175 0s118 37159 14207 206761
4 30=15 1552s T4560 7+230 125. 1.125 17464 84956 140s 04062 1084274 D555 86720
S 15 2381y B4630 84480 130. 0.943 22464  Bols? 122, 04030 1124337 04407 64133
6 15«30 3159, B.150 Be560 354 1,113 399« 94074 3%, 0ets55 181.874 4.128 1794341
7 50=20 2102s 7270 6560 160 1.163 2445¢ 80456 1864 00029 704908 04245 52397
SUM=—— e e (CYCLE COMPOSITE) 11984595 94048 2814333
AVERAGE SUM OF CYCLES 1=4 13344179 84050 239,214
PETRO-CHEM
COMPUTING. INC
HARLEY OAVIDSON FLH RUN 5 S = COLD CYCLE K = 1.0000 We 847
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co coz NO{K) FACTOR HC (<] NO{K) FACTOR HC co NO(K)
#CYCLE on#
1 IDLE 2410e 84740 64210 130, 1099 2650s 94613 142 06042 111333 04402 64005
2 0=-25 2354« 84870 64760 26460 14055 24840 94362 2590 Qe 244 6064264 24284 636356
3 30 606s 94780 84040 157, le067 6450 100439 1670 Oell8 764327 14231 196774
&4 30=15 1264¢ 84500 647640 148, lel73 16483, 9.973 173, 04062 91.972 04618 104768
515 2010« 84630 84040 143. 04998 2006+ Babl4 142, 04050 1004321 04430 Te137
6 15=30 511s B4440 72950 358 1139 382. 94619 4008 0455 2654001 44376 1854656
7 50=-20 2009, 7.150 64360 195, lel97 2406¢ 84564 233, 04029 690789 D248 6e774
SUMm = e ——— {CYCLE COMPOSITE} 1321011 96594 2994473
*8CYCLE Twe
1 IDLE 3172. 7.810 54960 143, 1.090 3461 84819 158, 0e042 1454379 02357 64551
2 0=25 213s 84740 64910 230. 1259 268+ 11,010 20%. Oe244 654472 24686 704698
3 30 225, 104030 Te940 1704 1098 2674 114019 186 0ell8 294169 14300 22,028
4 30=15 1495, 84170 60630 161 lel76 1758. 94608 169 06062 1094006 04595 114739
5 15 2804s 94280 Tel80 157, 0976 2738« 94062 153, 0.0%0 1364911 04453 Te66%
6 15=30 2144 BaB4O 84120 272, 14135 2424 104036 308, 04455 1104551 4e566 1404513
7 50=20 240Te 64560 54830 211 1.238 2980+ 8,123 261¢ 04029 860437 04233 Te5TT!
SUM=m—mnmeeane tCYCLE COMPOSITE!} 682:927 100195 2660785
AVERAGE SUM DF CYCLES 6=7 10014969 94895 2834129/
HARLEY DAVIDSON FLH RUN 5§ S = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHT ING w E I 6 T E D
NUMBER HC co NO(K)} FACTOR HC co NO(K)

1 9674526 Tel21 271.258 0.0875 844658 0a623 224738

2 16144949 Te384 231,367 0.0875 141,308 [rY.T1] 200244

3 15554646 Be 649 1724898 040875 1364119 Oe756 15128

4 11984595 94048 2814333 040875 1044877 Ce791 20616

6 13214011 94594 2994473 0.3250 4294328 3,118 97328

7 6824927 10.198 266,785 0.3250 2214951 34313 864708
SUM==meoan=aas (TRIP COMPOSITE) 11184243 90249 2672759
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HONDA C1350K3 RUN~1 8 - COLD CYCLE K = 1,0000 W= 505,
CONCENTRATION AS MEASURED OILUTION ADJUSTED WEIGHTING WEIGKTED
MGDE HC o coz NO (K} FACTOR HC €O NO(K)  FACTOR HC <o NO(K)
*aCYCLE 128
1 IDLE 354e 24810 44800 46 20201 77% 68185 10le 0042 324727 0425% 44252
2 0=25 430s 44690 5,220 102 14805 T76s 8445% 184 04244 189e471 20066 444944
3 130 3320 24390 7,580 214, 1.587 527. 3.794 339, 0.118 624193 0.447  40.088
4 30-18 790s 34180  2.990  s8. 24259 1784 74116 131, 0.062 1104655 Oed4l 8e124
518 387¢ 40170  4.040 46 2,216 857. 94261 101, 04080 420881 04462 5,097
6 15=30 4834 54240 44890 117 14815 804s 94511 212, 04455 3690865 44327 964628
7 50-20 227T¢ 1,590 14520 87 32037 6915. 46829 173, 04029 2004554 04140 5.020
SUM=eesscaneee {CYCLE COMPOSITE) 10046349 Bel4S 2044155
##CYCLE 2%»
1 IDLE 555¢ 1¢620  4e210 35, 24580 14324 4180  90. 0.042 504147 04175 34793
2 0-29 561. 50360 4390  Bie 14889 1059, 106125 158,  0e244 2584578 24470 38,717
3 30 463, 64490 44090  4be 1.850 856s 124010 85, 0.118 101.108 14617 10,045
4 30-15 1936¢ 24050 14480 30, 30156 6108s 64467  9he  De062 3784700 04401 5.868
5 15 2724 24600 44180 50e 24511 683s 64529 125, 04050 36,1564 04326 6278
6 1530 387¢ 5.560 44470 B85, 14890 731. 104513 140, 0e49% 332,976 44783 734133
7 §0=20 1687, 1.560 1,810 66 2.139 5925, 4835 207, 0.029 171,825 04140 6.009
SUMeo—oweoemcs (CYCLE COMPOSTTE) 1337.490 9,714 143,846
#4CYCLE 3#w ¢
1 10LE 3794 24530  3.700 s, 24690 1022¢ 64825  94e 04062 42,947 04286 34966
2 0=25 493, 5,630 4,250 104 1,908 940s 104745 198 D244 2294581 24621 484431
3 30 571 74130 3,620  42. 14838 1061 13.251 78.  0.118 125.227 1.563 9,211
& 30-1% 1921, 14870 14370  37. 30310 6359s 60191 122, 04062 3944316 04383 7459
515 300s 24220 44280 57 24333 700s Te513 133a 04050 35:001 04375 6,650
& 15«30 470¢ 64170 44040 764 1.899 892. 114721 144 04455 4064260 54333 65,693
7 50-20 1605, 14470 1,710 66, 34299 5955, 4.850 217, 0,029 172.720  0.160 64315
SUMmemmmceeane (CYCLE COMPOSITE) 14064054 104705  147.862
R4CYCLE 4#e
1 IOLE 405, 3,020 34060 35 24895 1172« Ba145 101« 06042 496256 04367 44256
2 0=25% 469, 5.440 44060 82, 1.989 933, 10.828 163,  0.244 227,724 24641 29.815
3 30 704s  T+040 3,400 46 1.887 1329, 134291 86 0,118 1564835 1.568 10.247
& 30-15 1777« 24480 14490 15, 34118 55424 Te736  109a  0s062 3434615 04479 60767
515 235, 24590 4480 57s 24405 568, 66229 137, 04050 284260 0,311 64854
6 15-30 786, 5,780 4,100 73, 1.857 1404, 10,735 135,  0.455 6384919 4¢884 61,69
7 50=20 1795 14480 14860 53¢ 14200 $760s 4¢749 170.  0.029 167.052 04137 44932
SUMmemnmcaaaca (CYCLE COMPOSITE) 16114653 104390 134,569
AVERAGE SUM OF CYCLES l=4 1339.887 94739 157,608
cERRCTGE TN
HONDA CL350K3 RUN=1 B ~ COLD CYCLE K 3 140000 W = 505
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HE €0 0z  NOIK) FACTOR HC €O NO(K) FACTOR HC co NO(K)
28CYCLE sw»
95
1 IDLE 57¢ 34020 34030  36s 14151 179« 94516 107 04062 74543 00399 4ed
2 0=25 8387 5.010 4e200  194. 14505 1596« 94545 369 0e244 3894596 24329 904192
3 30 T04s Tel30 34280 46 1,906 1342, 13.593 87 0a118 1884381 14604 104348
4 30-15 1701 34340 14600 3. 24839 4829s 94482 96¢ 04062 299.427 04587 5,985
5 1% 757« 34930 5,490  4be 1.732 13264 64888 80e 04050 664342 04344 4,031
6 15=30 #37s 5770 34940 77, 1.987 868+ 114465 153, 0a455 3956110 5.216 69619
- 7 14640 85 2,483 5926. 44772 296 04029 1714854 04138 84587
T 30-20 1701e  1e370 12 14884256 104620  193+264
SUM=ummacanene {CYCLE COMPOSITE) . .
SSCYCLE Tos
0 24,230 34 2.775 1268 84327 Q% QaD42 532280 02349 3.963
; ;E;E ;3;; ;::go 20030 9%, 1.958 996¢ 11.063 184 0a248 26434201 24699 444913
1 30 680, 64980 34340 46 14916 1303 13.379 88, 0.118 153,809 14578 104404
4 30-18 1679. 2+130 14440 2%, 34357 5637, 7T.152 114, 04062 3494538 04443 7.078
5 15 231, 2+090 44830 6% 24367 546¢ 64908  163s 04050 27.345 04247 84168
6 15=30 365, 5¢B840 4s050  87. 1.968 7168, 114498 171 g-a;g g:g.;zg g.g:z 7;.3;:
7 50-20 66660 1e470 14700  Tie 16505 10032, 2,212  106e 0 (290945 0,064 3,088
SUM=e—=cocac-= (CYCLE COMPOSITE) 14660689 104617 1744417
AVERAGE SUM OF CYCLES &=7
HONDA CL350K3 RUN=1 B - COLD CYCLE
W ETGHTTESHD
CYCLE CONCENTRATION AS DETERMINED WEIGHTING
NUMBER HC <o NOUK) FACTOR HC €0 RO(K)
74863
1 10044349  B.l45 2044155 g-O:;; 1:;:3:3 g::gg :2:586
z eoes0ae xg';g: }:3:::: 0.0875 123,029 0s926 124937
3 . . 774
75 141,019 04909 11,
. 1611+653 10390 1344569 D,08 3,481 620811
T
7 14454121 . . 04310 1684534
SUMe=mecananas(TRIP COMPOSITE) 14224308 10.31 68
B-11
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HONDA CL350K3 RUN=2 = COLD CYCLE K = 1,0000 W = 505,
CONCENTRATION AS MEASURED DJLUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co co2 NO(K) FACTOR HC co NOtK) FACTOR HC co NO(K)}
*4#CYCLE 1oe
1 IDLE 307« 2,180 94630 57 1312 402. 24860 The 04062 160917 04120 3el4l
2 0+25 5224 605%0 84500 3206 1,175 613e 74697 376 Qe244 1494677 14878 91.756
3 130 384s 64680 84390 125. 1,193 A58, 74978 149. 00118 544099 Qo941 17610
4 30-15 3068s 44030 5¢130 65 10286 42583, 54587 90 04062 2634723 00346 54587
% 15 509, 7.850 Te200 77« 1.241 632 90749 95 04050 314608 Q4487 40781
6 15«30 541e 84350 Teb40 1784 1.169 632s 92764 208, 04455 2874859 4o442 944711
7 50=20 405%58s 34610 44800 784 1.319 5988, 44763 102, 04029 155,300 0.138 2,985
SUMvaccveannas {CYCLE COMPOSITE) 9594186 84354 2204573
S YCLE 24
1 IDLE 1063+ 44120 8s180 5T 1273 1353¢ Sel45 720 04042 564846 Q0220 3.048
2 0=25 1025. 8+690 6940 118¢ 14170 1199« 100168 138, 0244 292+644 20481 32,689
3 30 560s 94740 60470 69 1.213 679« 114823 83, 0.118 80215 1,395 9883
4 30=15 2807« 4770 40360 55, 1.483 4163 Te074 8l. 04062 2584116 00438 54087
5 15 410e 44400 84600 105. 1.289 528s Seb674 135, 04050 260439 04283 64771
6 15-30 810+ 84810 70040 123, 14376 953. 104369 144, 0¢455 433,771 4e717 654868
7 50=20 38847¢ 24970 54300 101. 14379 4756+ 44098 139, 04029 137942 Q.ll8 44041
SUN==ecncame=s {CYCLE COMPOSITE} 12085.978 9,655 1284361
#8CYCLE 3#e
1 IDLE 1021 34370 84600 69 1.273 13000 40291 87 00042 544601 04180 34690
2 0=25 969« 80240 Tel140 144, 1.178 llalse 9e708 165 0e244 278Be577 24368 414398
3 30 0274 104800 54770 53 1.202 994¢ 124981 63. O.118 1174299 1.531 74517
4 30~15 2920+ 54130 40430 49 14028 4172+ 74329 70. 04062 2584664 Qo454 44340
S 1% 4064 35170 84290 109, 1.270 813. 64569 138. 04050 25.66T7 06328 64925
6 15-30 535 8.960 6970 132, 142093 6440 100801 159. Q0455 2934458 Ge914 724404
7 %0=20 2977« 24530 54660 149 14429 4258+ 34617 213, 0,029 1234452 04104 64178
SUM=macccss~en (CYCLE COMPOSITE) 11514721 94883 1424455
1 937 34430 84600 7. 1.280 1199« 44390 98. 04042 504378 0.184 46139
2 796+ 74750 6710 151. 14266 1008 90818 191 00244 2464074 24395 484580
3 30 1035« 104930 50490 576 14201 12436 136127 ‘68 0.118 1464683 14549 8.078
& 30=-15 3692« 5400 40410 55 14301 4806 Tel34 Tle 04062 2984015 06442 4a439
5 15 3854 4930 82470 105 1,277 491s 64297 134, 04050 244590 0,314 64706
6 15=30 570 84770 74050 151, 14203 685, 104552 181. 04455 3124065 44801 824669
7 30=-20 2916e 34650 34840 176 1340 3909¢ 4893 235. 00029 1134385 0sl6) 64843
SUM=weeereaces {CYCLE COMPOSITE) 1191.193 9.829 1594557
AVERAGE SUM OF CYCLES 1=4 1147.019 94430 1624736
o
70
PETRO-CHEM
COMPUTING.INC
HONDA CL350K3 RUN~2 - COLD CYCLE K = 140000 W 505
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC Co co2 NO(K) FACTOR HC co NOIK) FACTOR HC co NO(K)
#8CYCLE b60e
1 IDLE 765 34280 84820 46, 14284 982. 4.213 59 0e042 41e279 04176 24482
2 0=2% 5T1e 8050 T+400 196 14204 6876 90692 236. Ce246 16Te 76T 24365 57587
3 30 8396 114350 Ss:310 46, 14219 10236 13.840 56 Os118 1204722 14633 64618
& 30=)5 2912¢ 4550 4e630 460 leb4d2 4201e 60564 666 04062 260,487 04407 4illl
515 316e 44530 84710 109. 1.280 404s 5.824 139. 06050 204227 0.291 64977
6 1%~30 768+ 94300 60650 1160 1.195 918, 11.117 138. Ce455 417.734 5,058 624095
7 80=20 2860s 24360 54790 328. lebbl 41220 34401 472 00029 1194359 04098 13.711
SUMewwaavanman (CYCLE COMPOSITE) 11474777 104030 1544587
#aCYCLE Tue
1 I0LE 965¢ 34310 114540 69e 14018 982, 3.371 70. 04042 41.278 0,141 2.951
2 0=25 979« 74470 T.270 133, 14202 1176 84979 159, Ce244 287,150 2,191 394010
3 30 979« 114070 52400 4% 14209 1183+ 134384 59 Qells 1390678 14579 60991
4 30~15 2816« 54110 44490 53 10437 4068: Te3a6 76 0e062 2504992 04455 40723
5 1% 3134 #0140 84820 105, 1e291 406y 54346 135, 04050 204210 0.267 64779
5 19=30 755 84730 62040 130, 14205 909, 104546 156, 00655 414,063 4,798 71.292
7 50~20 2996e 24870 54660 1460 1406 4213, 4.026 205, 0.029 122.185 0,117 54954
SiUMewvancaccen (CYCLE COMPOSITE) 127545640 94550 137703
AVERAGE SUM OF CYCLES 6-~7 12114658 9,790 1464145
HONDA CL350K3 RUN-2 = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E ! 6 H T E D
NUMBER HC (<] NO(K) FACTOR HC co NOI(X)
1 959.186 84354 220373 00075 834928 0731 19.300
2 1285.975 Fe655 1284361 040875 112.522 0.844 11.231
3 1151.721 9.883 14624455 0,0875 100.775 Qo864 12464
& 1191.193 9829 159557 040875 1044229 0860 13.961
6 11674777 106030 1544587 063250 373,027 34259 500240
7 1275,540 94550 137703 003250 4164550 34103 444753
SUMevecccecacaa (TRIP COMPOSITE) 1109.035 9e664 1514952
B-12
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HONDA  CL350K3 RUN=3

B = COLD CYCLE K = 140000 W = 505
CONCENTR
MODE pe ENTRATION cop MEASURED DILUTION A D JUSTED WEIGNTING WEIGHTED
( FACTOR HC €O NO(K)  FACTOR HC <o NO(K}
*2CYCLE 1##
1 IDLE 3940, 14610
2 0-25 2507, 6.670 :::33 1k:~ 04989 3899, 14593 45, 04042 163,783 04066 14912
3 30 3007, esas o310 11 . 04992 2487 64618 112, 0244 6064996 1e6l4 274359
% 30~15 929, 3.920 584 4ls 1.097 1104e 84205  154s gs118 1304355 04968 184252
5 15 132 e840 79 14647  1530s 64456 130s 0,062 944870 04400 84067
6 15-20 1165. 8+010 silse 135, 13 oae gefl0 113, 0.0%0 200297 Ded28 5683
? 50-20 2076, 3,235 oiig {z:. 1.081 1259. 84659 1394 04455 5734024 34939 634450
SUommammeem e fov L opOs o 33, 1:438 41366 44703 1914 04029 1194963 0,136 54547
#RCYCLE 2% 17094289 74552 1304275
1 IDLE 12454 24750 84080 69 14342 1671
. 34692 924 04042 700206 0415 34890
g g;zs Z349. 64970 7,530 137, 0.76% 5622¢ 54332 104 02244 13714932 1:;o: 25057
220 zt‘a' 10:276 64710 69, Ge984 2623+ 104115 67«  Qelle 209,515 14193 84019
220 2 6Bs 44500 5,050 70, 14503 32600 64767 105 04062 2020151 04419 64827
& 15-30 20664 50080 BeaS0  97¢ 1,095  2264s 30567  106s 04030 1134205 04278 54315
7 50-20 3766, 2.860 g-égo 167, 0.980 1950s 84896  163. 0455 8874281 44048 744535
UM —mmmmmmmm (CYCLE  COMPOS T TE T mmmi s 12297 4885. 3710 2234 04029 1414680 04107 64470
30954974 74503 1304334
*##CYCLE 3%+
1 IDLE 1461le 24810 74850 69 1.338 1955, 347
61 92 04042 824134 04157 3.879
; o;zs 7289¢ 84300 T.410 169 0e746 5438 64193 126 0e244 13274105 1e511 304769
ao . 26324 104890 64150 69, 1:004 26434 10e937 694 0118 3114919 14290 84177
4 30-15 2136 4090 44960 70, 1.857 33264 64368 109 04062 2064216 04394 64758
515 1920 44560 94000 121 1.085 2084s 4951 131 04050 1044241 04247 64569
g ;3-23 1813 Be450  Tew4e 1774 14064 1929+ 84993 1884 00455 8784017 44092 854719
sumaaad 37?2;CL§‘383P053;Z}° 1460 14298 4877¢ 34635 1894 04029 161,440 04105 54497
e 30514075 7¢799 1474370
*RCYCLE 4#se
1 IOLE 1431s 24950 84040 694 14310 1876¢ 34867 90. 0.062 784792 04162 3,799
2 0-25 6B18s 74890 64850  234s 04798 Sak4s 64300  186e 04264 13284422 14537 45,592
3 30 28434 114350 5,770 69, 04998 2839« 114337 68 G118 3384117 14337 84133
4 30-15 2236¢ 44930 4e220 70, 1.593 3562+ 74855 111, 0.062 2204900 0,487 54915
515 1587, 34680 94620 121, 14100 17465 44050 133, 04050 87.337 0,202 64658
6 1530 1693 84750 64590  l4be 12133 1918¢ 94917  165. 04455 873,069 44512 754291
7 50-20 3794s 24690 5,910 168 10277 4865« 34435  2l4e 04029 140.530 0,099 6,222
SUMemaemmeaea= {CYCLE COMPOSITE) 3064,16% 8,329 152.613
AVERAGE SUM OF CYCLES 1-4 27304127 74798  140.1648
PETRO-CHEM
COMPUTING.INC
HONDA CL350K3 RUN=3 B - COLD CYCLE K = 140000 W = 505
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MOOE HC co o2 NO (K) FACTOR HC €O NO(K)  FACTOR HC co NO(K)
*%CYCLE 67%
1 IDLE 11894 24980 70680 B8le 14387 1649, 40133 112, 04042 694264 0,173 44718
2 0=25 13454 84470 74240 2120 1e123 1508, 9.500 237, 04264 3684096 24318 584019
3 20 1659, 104370 54600 93, 1e152 1912, 11.95% 107 0.118 2250698 1,410 12,652
4 30-15 5390e 44800 5.000 3456 14096 5911s 5264 378 04062 3660503 0,326 23,458
5 15 14584 44390 94040  153e 14131 16504 44969 173 04050 826519 0e248 84659
6 15=30 1408s 64570 70290 196 14107 1558, 94489 217, 04455 7094341 4e317 984743
7 50=20 46184 20990 64470  207s 14119 5169, 34347 231, 04029 1494923 04097 60720
SUMwmm=emcmew= (CYCLE COMPOSITE) 19716347 84891 2124972
#%CYCLE Tas
1 IDLE 1789« 34150 8.080 105 1e251 2238¢ 34941 131 0,042 944026 04165 54518
2 0-25 15664 74280 Te576 1754 1a123  1760s 8182 196 Qo264 4292456 14996 474991
3 30 1775¢ 116640 50580  105e 14088 1932, 124674  1lée 0.118 2284056 14495 134490
4 30=15 5018+ 56430 4e940 105 14109 5565, 6.022 114 04062 3454038 04373 74219
s 15 1487« 34170 94920 177 14105 1664 34505 1954 0,050 82,227 04179 94787
6 15-30 139 84250 74440 309 14109 1546¢ 94152 3424 04455 7034638 44164 1554971
7 50-20 4928, 34210 64330  192. 14094  5387. 3511 210. 04029 156.251 0.101 6,091
SUMwememammanx{CYCLE COMPOSITE} 20386692 Be472 2464070
AVERAGE 5UM OF CYCLES 6-7 20050020 Ba682 2294521
HONDA CL350K3 RUN=3 8 - COLD CYCLE
CYCLE CONCENTRATION AS OETERMINED WEIGHTING W E 1 GHTED
NUMBER HC co NO(K) FACTOR HC co NO(K)
1304275 040875 1494562 04860 114399
! N oeeaty it 04334 040875 270,897 06856 11,404
2 30954974 74503 13043
3 30514075 74799 1474370 0,087% 2654989  0e682 124894
3 0.0875 268,116  Qe729 120253
4 30644169 84339 152461
72 043250 640,687 24289 690216
6 19714367 84891 21249
7 20384692 8472 2664070 043250 662,575 2753 79.973
SUM--—--—-----:TRIP COMPOSITE) 22584007 80372 1984241
B-13

DILUTION FACTOR = 1445/ (COZ+005%CO+10s8%HC)

ORI R



HONDA CL350K3 RUN=4 8 = COLD CYCLE K = 140000 W e 505
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co co2 NO(KY FACTOR HC <0 NO(K) FACTOR HC co NO(K]}
#RCYCLE 1%«

1 IDLE 483e 14890 8780 50 14419 683e 24674 70. 0.042 284706 0.112 24971
2 0=25 651e 60270 80400 © 1256 lel84 T7le  Te428 148, 04244 1864202 14812 36137
3 30 378s 84310 74840 93 1e169 a481s 9716 108, 0.118 524166 1leléb 12829
4 30=15 3097s 40510 5.170 624 14340 6150« 64178 83, 04062 2574325 0,383 54151
5 15 827« 54890 845600 93 1,165 964. 64866 108, 0.0%0 48.204 04343 5,420
6 15=30 819+ 80150 7090 1724 1,203 985+ 9807 206 04455 4684428 40462 944175
7 50=20 3799s 24520 54560 964 10327 50434 34345 127s 0.029 1464250 046097 34695
SUMwemencanaws [CYCLE COMPOSITE! 11694262 80357 1604381
#2CYCLE 24%

1 IDLE 1231s 24610 7.710 464 1e401 1725+ 34658 64e 0e042 T2.471 04153 24708
2 0=25% 1150 84560 74090 954 1e149 1322. 9841 109, Oe244 3224605 26401 264650
3 30 868¢ B4410 64350 57 14261 1095. 10.610 71 0.118 129.228 1.252 84486
4 30=15 2969s 34710 40710 49 le403 5605, 5,505 T2s 0.062 273154 0,34) 44508
5 15 1l4e 70420 74680 97 14259 143: 94364 122 04050 Tel78 Oebb7 60108
& 15=30 809s 84540 74300 119, 10160 938., 10,027 138. D455 427208 4,562 624839
7 50=20 3551s 24890 54380 119, 12360 4030, 3.921 161 0.029 1404073 0.113 beb9%4
SYMemwecaneaea (CYCLE COMPOSITE) 13714916 94292 115.994
#%CYCLE 3#s

1 IDLE 979a 24690 84080 69 14383 1354, 3.721 954 04062 554877 04156 40008
2 0=-25 1007« 84150 74280 1584 14165 1173. 94497 184, 04204 2864337 24317 844926
3 30 895+ 114260 64030 57 15148 1027. 12.930 68 %.118 1214279 1.52% Te723
4 30-15 2B868s 50090 44550 47 10422 4080 7,241 66e 0062 2524965 Qad4d 4elé5
5 15 8640s 30160 S¢660 112» 1,193 1002s 34772 133%. 0050 50+135 0,188 64686
6 15=30 822¢ B8e670 74310 134, 1.156 951+ 104030 155, 04455 432,717 44564 704540
7 50=-20 3332 24790 5810 The 14342 &44T2: 30764 99 0.029 129.689 0,108 2880
SUM=emscncncax (CYCLE COMPOSITE) 13304001 94309 1404910
#wCYCLE 4ws

1 IDLE 1007, 24950 74880 54e 1.388 1398. 44096 The 04042 $8.727 0.172 34149
2 0~25 9682s Be4100 74130 413, 1.184 1163, 9.595 489 04244 2834836 2,341 119373
3 30 1021s 14490 5¢770 57 1+903 1943+ 24836 108 0118 2294325 00330 124802
4 30=15 2805« 40920 4eT730 57 15418 3979« 64980 80, 00062 2654755 04432 5014
5 15 812+ 4e010 9»110 117 1.209 981, 44848 141 04050 49.091 04242 Te073
6 15«30 716s 94110 7.010 925 1,175 841¢ 102706 1087. 0.055 3824858 4487) 4940614
7 50~20 3132s 28520 50880 B6e 12377 4315:  3e472 118e 0029 1254160 0,100 34436
SUM==mm== m——e=={CYCLE COMPOSITE) 13754756 84495 6454463
AVERAGE 5UM OF CYCLES 1=4 13114733 8,863 2654687

7 U
°,

PETRQO-CHEM
COMPUTING. INU

HONDA CL350K3 RUN=-4 B = COLD CYCLE K = 140000 W 5054
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co [<o}] NO(K) FACTOR HC co NO{K) FACTOR HC <o NO(K)
#RCYCLE 60 .
1 IDLE 703s 34020 84040 46a 1.406 988s 40247 6he Be0L2 41528 0,178 2.717
2 0=25 785+ 84760 74190 91, 14167 916+ 10.228 106, De244 223,657 20495 25.927
3 30 895« 104530 54800 4be 14205 10784 124690 55 Q118 1274276 14497 64541
4 30=15 2514e 60570 54200 4be 10282 3351 Be4206 58a 04062 207.814 06522 34657
5 15 513¢ 24360 104370 129 16197 6l4s 24827 1560 B8.050 304727 0414l Te726
6 15=30 819, 9.170 64920 111, 1.170 958, 104732 129, 04455 64364122 4,883 594108
7 50=20 3019 24970 5780 139. 1377 4158+ 44091 191 0.02% 1204610 04118 5553
SUM=memmmm——— (CYCLE COMPOSITE) 11874737 94837 111231
#RCYCLE 7T+ .
1 IDLE 937. 34140 84080 57 1.359 1274, 44270 T7e Ds042 53.520 0,179 3255
2 0=25 990, 8+520 7130 14l 1.163 1152: 94915 164 De24b 2814127 24419 400039
3 30 1396+ 114440 54770 57e lel1l15 1557+ 124762 63e Os110 1834767 14505 T4503
4 30=15 3996« 34020 4e800 51s 14366 5453, 42121 69 0.062 338.086 04255 4e3l4
5 15 403s 24560 1064260 117, 1.210 487, 3,099 141. 04050 264398 0,154 T.083
6 18=30 941s 144000 64880 106 0973 915. 134627 103, 04455 4164764 60200 464946
7 50=20 3945e 20700 60170 146 1230 4855s 30323 177 04029 1404813 04096 54139
SUMeemecrae~=w (CYCLE COMPOSITE) 14384479 10.812 114289
AVERAGE SUM OF CYCLES 6=7 1313,108 10,324 112,757
HONDA CL350K3 RUN=4 B = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHT ING W E I G H T E O
NUMBER HC co NO(K) FACTOR HC co NO(K)

1 1169+262 Be357 1604381 00875 1024310 00731 144023

2 1371.916 90292 1154994 0,0875 1204042 C.813 10149

3 1330.001 94309 140.910 0.0875 1164375 0s814 12.329

4 1375, 754 80495 64545463 00875 1204378 0743 564470

6 11874737 94837 111423] 0,3250 3864014 34197 364150

7 14384479 104812 1144283 043250 467505 3,513 37e142
SUMwenaavuacaw{TRIP COMPOSITE) 2 13124627 94813 1660282

B-14

DILUTION FACTOR = )4a5/(C02+0e5#C0O+10.8%HC)



HONDA CL350K3

RUN

§ = COLD CYCLE K = 140000 W = 505
CONCENTRATION AS MEASURED DILUTION ADJUSTED
WEIGHT ING WEIGHTED
SSEE HC co Co2 NO(K) FACTOR HC Co NO (K} FACTOR HC ¢o NO(K)
ReCYCLE T#a
1 IDLE 428e 44930 74750 64 14358 58le 606
o 95 86 04042 2640411 04281 3,650
2 0-25 482s 7.040 74910 138, 1.213 584s Be541 167 0s206 142697 2.08 o,
3 30 509 56640 84730 17 4246 2084 40,855
4 30=15 153“' . . O 1.150 585« Tebsl 195 Os118 694120 04901 23,085
“ 30 e 44930 64020 108. 16429 2193+ 74048 1546 04062 1354979 04437 94573
Bl4e Be390 74720  104. 1.133 $22¢ 94508  117. 04050 460126 04475 5,892
$ ;3:30 763. 94380 7T.410 148, 1,121 B856. 104523  166s 04455 389.498 44788 75,551
SUM___E_____E_?E;CLE-ggaposi;g}O 128 14318 4967 5.061  168s 04029 14644071 04146 44892
9514906 9«llé4 163,502
*%CYCLE 2aw .
1 IDLE 889e 44850 Te580 T7e 1310 1164 64355 100
b . 04042 484928 04266 44237
g oozs 861s Be4BO 74150 109 14176 1013« 94980  128. 04264 2474260 24435 31,302
: 30_ Blés 94450 74430 117. 1.110 904e 104541 129 G.118 1064690 14243 15,335
‘ zr 15 1761« 54000 54360 90, 16412 2488s 84477  127. 04062 1544273 04525 7.884
L 8T4e 74320 84270 117, le1268 984e B.244 131, 04050 694219 0e4l2 5,588
6 15:30 T79s 94150 74570 168 10114 868. 104245 187, 04455 395,150 44661 85.218
;032_32_____3225;CLgogggpos?;gfo 161s 14306  4436e 54281 209 04029 1284655 0.153 6,088
11304179 94698 1564656
*#CYCLE 3#a o
1 1DLE 1617« 4740 74400 904 14259 2035¢ 54968 113 04042 85.509 04250 44759
2 0=25 1635, Be140 74120 124 14138 1633+ 9+264 141, 04244 398,517 24260 344436
3 3g 728¢ 94950 74400 117» ¢ 14101 802¢ 104962 128« 04118 044642 14293 15,210
4 30=15 1560. 64820 5,210 90 14407 2195s 94396  126. 0.062 1364095 0,594 74851
$ 16 979« 64070 84600 130. lels2 1118+ 64934 148. 0.050 554921 D346 Te425
6 15=39 T54e 84590 74530 154, lelé? B64a 94854 176 06455 393,574 44483 80,385
5039:30_ 3“}2;CL2'233905?;2?0 136 1s291  4403¢ 54591 175¢ 04029 127,710 04162 5,093
WHCYCLE a¥x 12914970 94392 155.162
1 IDLE 1176« 40670 74370 90. 1e321 1553« 66169 118 04042 654255 04259 44994
2 0-2% 1173.  7.980 74230 147. 1e161 1362« 94266 170 04244 332,355 24261 414650
3 30 B37¢ 74520 74370 117 1204 1008s 9061 140 0118 1194005 1,069 164635
4 30~=15 1543, 74150 54400 a8, 1362 2102¢ 94742 115, 04062 130+356¢ 04604 T.434
5 15 872« 44960 94140 1434 1e154 1006+ 56725 165 04050 504327 04286 84253
§ 15-30 T1le 94110 74650 178 10117 7964 10.182  198. Ge055 361.586 4632 904523
7 50-20 3321. 64190 54470 163, 1.300 43180 54448 21l 04029 1254226 04157 60166
A (CYCLE COMPOSITE) 11846111 94270 175,637
AVERAGE SUM OF CYCLES 1-4 11394541 94369 1624739
- -
OGN
HONCA CL350K3 RUN 5 § = COLD CYCLE K = 1.0000 W 505,
CONCENTRATION AS MEASURED OfLUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co €02 NOIK) FACTOR HC €O NOtK) FACTOR HC co NQ(K)
#*CYCLE 6##
1 I0LE 846+ 44590 11,720 103, 04971 82ls 40438  100. 0.062 344511 0,187 4e201
2 0~25 713. 94330 114080 149 00877 626« 84191 130 00244 1524745 1.998 31,920
3 30 839, 10e400 94640 117 09290 772 94576  10T. 0,118 914167 14130 124713
4 30-15 2195, 64710 74330 99, 1,110 2637« Te432 109 0.062 1514146 8.432 2.géz
5 15 609, 48330 15,090 157, 04809 4924 30505  127e 04050 244648 04175 .
6 15=30 S8Gs 84550 124400 171, 04837 4894 Te163 143 04455 2224639 34259 654190
7 50-20 3040e 34900 84950 218. 1,022 3107« 3,987 222« 0.029 7220;33 9]:;;3 13;-:23
SUM~=rm——mmee=(CYCLE COMPOSITE) . .
*2CYCLE Taw
1 IDLE 566e 4¢260 124910 103 00926 8264 34946 950 04042 22.023 g.zgi 3?'282
2 0=25 632¢ 84320 104890 141. 0e921 582, Te668 129 0e244 142,126 1. .
H 35 14033 114739
3 20 993, 10.300Q 104830 117 0eB8530 Q4he 84788 99, 0,118 99:635 . .
: 04 04472 64575
4 30= 70 T.630 97 1,093 2172 74621 106 0,062 1344704 044 N
30=15% 1987¢ 649 00 0.372 £.839
5 15 7 70 114120 153, 04900 7060 Ted47 1374 04050 35,3 . .
: B84s  8e2 . 04455 2020657 3.094 704202
5= 0 12,550 184 04838 533, 60800 154a 45 426 . o
§ a3 626, 8.1l 76 0029 884100 0.118 84014
7 30=-20 3045, 40090 9,200 277, 04997 3037s 40080 2766 . L8100 0 le  aatiie
SUM=asn=cwmcmo (CYCLE COMPOSITE) 765.766 79228 126,399
AVERAGE SUM OF CYCLES 6~7
HONDA CL350K3 RUN 5 § ~ COLD CYCLE
CYCLE CONCENTRATION AS OETERMINED WEIGHTING w E 1 go H T 50‘2’
NUMBER HC co NO(K) FACTOR HC
1634502 040875 83,291 0797 144306
1 9514906 94114 163,502 0.0873 s Sumie 13307
2 11304179 94698 » p Y ste
3 291,970 94392 1554162 040875 1134047 04821 .
4 iled.gll 94270 1784637 0,0875 103,609 GeB8l1 154368
6 7664987 74328 1324660 043250 2690271 24381 434439
. 38 043250 248,478 24318 45,219
1 7644849 74127 139.1 . It 1371 1457618
SUM=———mmmme -=(TRIP COMPOSITE} .
B-15

DILUTION FACTOR = 1448/(CO2+045%C0O+10¢B#HC)
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HONDA CL350K3

RUN

§ = COLD CYCLE

K = 1,0000

W a

5054

CONCENTRATION AS MEASURED OILUTION ADJUSTED WEIGHTING WEIGHTETD

MODE HC co co2 NO(K) FACTOR HC co NO{K) FACTOR HC (<] NOI(K)
*#CYCLE 1##

1CLE 5240 324630 94030 7. 1.270 665¢ Lebl2 97 0042 274965 04193 44109
2 0=25 49T7e 60270 84610 1764 1180 586s Te402 207 Qo244 1434170 14806 504700
3 30 4354 54860 94330 197. 1139 495e 60674 2244 Qell8 564467 04787 264478
& 30~15 1182 4750 64120 88 1.483 1753¢ 74048 130. 0062 1084745 00437 84096
5 15 4796 To780 84140 90, 1.155 553s 84990 104 06050 27677 04449 54200
& 15=30 585. 84760 7.880 163, 1,123 657« 9875 183, 0e455 2994031 44493 834319
7 50-20 3085« 30780 54230 133. 1.387 4279« Se244 184 0029 124.116 04152 54350
SUM= v e e e (CYCLE COMPOQSITE) 7694175 84319 1834255
#2CYCLE 2%#
1 IDLE 671s 34750 84370 S5le 1.321 886e¢ 40956 867 0s042 37251 04208 24831
2 0=25 663s Tel40 74940 137. 14185 786« Babs? 162 0s244 191.860 2.066 394645
3 30 527« 94060 74940 103. 1,112 586 104075 ll4e Q.118 69,152 1.188 134515
4 30-15 1381 50940 54430 b4 14465 2024« 84707 93. 04062 125.513 04539 54816
5 15 3544 64320 84790 103, 16175 4l6e Te430 121. 0050 206811 06371 64055
6 15=30 510« 84700 74230 1524 14195 609« 104399 181 Q6455 2774370 4a731 824667
7 5C=20 2840¢ 34870 5430 120. 1e389 39474 54379 166 04029 1144476 04155 44836
SUM==—=mm= ====(CYCLE COMPOSITE) 8364435 94262 1554358
#2CYCLE Jus
1 IDLE 1791« 34820 7«180 644 14315 2355+ 50026 84 06042 984937 0211 3.535
2 0=25 406s 60170 70430 113. 14322 537+ 84167 149 0244 131.138 14992 364499
3 30 694e 9690 74530 S0 1104 7664 10+705 99. O.118 904474 1e263 11733
4 30-15 1585¢ 64430 54370 654 14408 2232« 94054 91. 00062 138,384 04561 54675
5 15 247« 58940 84910 103, 1.193 2%4s T.090 122, 04050 144742 04354 54147
6 15-30 461le 84370 84050 130. l.138 5240 94531 148, 0455 2334865 44336 674359
7 50-20 266 34680 5840 172s» 1819 484s 60697 313, 04029 146039 024194 94077
SUM==e=ccan= =={CYCLE COMPOSITE) 7264582 84914 1404027
*##CYCLF 4ow
1 IDLF 1834e 44920 Ta650 644 12199 2199. 5.900 16 04042 924377 04267 34223
2 0=25 221e 74190 T«790 128. 16247 275« 84969 159. 0e244 67.267 2.188 33.960
3 30 B46e 94910 7.270 90. 1.102 933. 109326 99« OellB 1104171 14290 11.720
4 30~-1% 1752« 52910 5120 63, le&54 2548¢ 84597 9l 0s062 1584023 04533 54682
5 15 253« 54860 84730 103, 1.215 307 74120 1254 0.050 15370 04356 64257
6 15=30 409« 84580 74890 122, le148 46%9¢ 94856 1404 0s455 21347683 44484 634773
7 50=20 2518e¢ 40180 64010 188, 1e340 3374e 54601 251, 0.029 97.862 0a.162 74306
SUMee—cccanca= (CYCLE COMPOSITE} 7544861 94263 136,921
AVERAGE SuM OF CYCLES 1~-4 7760763 84939 1534893

o

PETRO-CHil

EM
COMPUTING. INC

HONDA CL350K3 RUN [} § = COLD CYCLE K = 1.0000 v = 5054

CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co co2 NO(K) FACTOR HC (<o) NOI[K) FACTOR HC co NOIK)
##CYCLE 6##
1 IDLE 190« 44500 Te460 64e 1462 277« 64580 93. 04042 11669 04276 34950
2 0=25 T21e 7610 Tebl0 161. 10208 871e 94200 194 Qo244 2124686 2e244 47493
3 30 1133+ 104320 6610 TTe 1.115 1264¢ 116516 85e Oell8 1490193 1.358 104139
4 3C=15 1798e 64660 40990 57 le613 2540 94410 80¢ 04062 157515 04583 44993
5 15 1402« 56120 84970 103, 1e111 1558s 54691 114 06050 774923 0284 5724
6 15=30 93]le 84770 74830 162. 1.096 1021. 9.618 177. 04455 464,602 4,376 80.843
7 50-20 2722+ 44360 54480 86. 1e367 3723+ 54964 117, 04029 107.9832 0,172 30411
SUM=—==se=e=== (CYCLE COMPOSITE) 11814576 9297 1564537
#4CYCLE Tuw
1 IDLE 1317¢ 44450 Te650 64 1.283 1650« 5.711 82 04042 70.994 00239 3s45V
2 0=25 2934 74510 Te480 125. 14255 367« 9a426 1564 0a244 89740 24300 38.285
3 30 B8O« 104400 60640 T7. 1l.133 997« 114790 87. O.118 117.719 1,391 10,300
& 30-15 1897« 60280 44590 59. le482 2812+ 9312 87 04062 1744398 04577 5e426
5 15 1531s 54190 9140 103, 1.083 16564 54520 111. 04050 824905 04261 54577
6 15=30 251e Te590 84410 156. lel162 291e 84821 178, 0455 1324731 44013 810437
7 50-20 25384 44010 84750 131. 1le074 27260 44308 140 0029 79077 04124 44081
SUM==—=ccesee= (CYCLE COMPOSITE) T4T.567 B8.928 1484556
AVERAGE SUM OF CYCLES 6=7 964+571 94113 1520546,
HONDA CL350K3 RUN 6 S = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING w E I 6 H T E D
NUMRBER HC co NO(K) FACTOR HC <o NO(K)

1 7694175 84319 183.255 0.0875 690052 00727 154034

2 8364435 90262 1552368 00875 T3.188 0.810 134594

3 7264582 Be9l4 1404027 040875 634576 0779 124252

4 7544861 94263 1364921 0,0875 660050 0810 11.980

) 11814576 94297 1564537 043250 3844012 3.021 504874

7 T4T7¢567 6+928 1484556 043250 24624959 2,901 484280
SUMe=menea ====(TRIP COMPOSITE) 8964839 9.052 153,018

B-16

DILUTICN FACTOR & 14e5/(C024045%C0+10e8%HC) EEHocHEN



“ONDA SL=100 RUN 2 B=23=72
o 8 = COLD CYCLE K = 1,0000 06
) CONCENTRATION AS MEASURED OILUTION
#ODE HE 0 coz  wnotx)  racron. el G- wotnr TEacniate WELTGHTED
NOiX) FACTOR HC co NO(K)
#XCYCLE 1%# -
1 IDLE 812, 64870 104060  70.
14010
2 0=25 7094 3.790 11:650 909  1i010 716, 3039 orss  gudu2 Serany Quaot 2.97¢
3 30 2007, 24160 13.04C 832«  0.890 1786, 1.92 18e  D.204 1744795 04934 2240103
4 30-15 971, 5,990 8,300 235,  1.174  1140. Te0s6 260  oeoes  ‘yoiire Je226 87.u01
s 15 coh. iase o300z lam 160, 7.036 280, 0,062 70,718 04436 174406
% 15-30 So0e 2e329 13m0y Gi33r Lwow 629, 81155 159, 01050 31,495 04407 7,951
750-20 3679, 74330 7,400 14ls  0.964  3547s Teoes 130y  onoss  aaalazt leale Sluweds
SUMmm=mc=aele (CYCLE COMPOSITE) P _Ta087 135, 0s028 1024871 04204 34962
;,(I:EE‘E_E 2un a5 9514100 3,981 8584210
. Be240  9.060  70. 1
3 30 3389, 20780 120530 698,  Cid24 2795, 2.292 578  Ousie reolaas oiare lE3usls
4 30-15 16760 5:250 64200 190  1:391  3054s 7.306 266t  0.0es ayiaa oe2ly g
5 15 771s 24650 84930  117. 14029 793, 8,903  120s "650 Marezs ouaas  eun
& 15-30 755, 34550 11,870 972,  1.002 757. 3.559 o oress rarees Svels oozt
7 50-20 56134 4a770 4,140 202+ 1,151 646 B.4 Saas Juaes 3449065 1619 443.0Tl
A S s MNP AL . 54494 232,  0.029 1874515 0159 6748
#RCYCLE 3%# 124845642 44519 7024731
1 IDLE 1105, 7495C 9,260 81 1
. 004
2 0=25 1052, 64930 9330  473:  1.040  109ar 7.333 ¢ 49s.  oegal 469640 04335 3e4l8
2 % 19520 Se330 o 0e204 267,169 14759 120124
1,450  660s 0,810  3191s 3,549 372 .11
4 30-15 2245¢ 54950 6230 129. 1,206 2799 7418 i . o118 376,566 0eul8 434986
515 895« 84980 84920 14le 1,015 s09. otz 1e5r 9:9e2 17305040 04439 90972
§ 13-30 (2% 40510 110700 909, 0s971 870+ 41382  Asa.  0.485 2501132 10993 401,860
- 2e 40730 90 . . ' : N
100m20 6382, 4730 34900 214 1086 712l 54140  232e 04029 2064512 04169 64765
COMPOSTTE)
P 15124015 5¢573 5934287
1 IDLE 1105, 9.050 94150  93. 14009 1115
8.123 93
2 023 1063, 40940 104980 62¢. 01993 1085, 4.p06 621 Onzes zgg::gg 367 1sieris
« 40920 114000 393s  0e858  2730s 4222 337 1 .
4 30-15 21284 50560 54750 16ls 16339 2849¢ 7 T oioes N ey Aalne
445 1884 04062 1769674 04461
5 15 1021, 94090 8+710 14ls 14009  1031e 9s ! . 110708
94180 1424 04050 519556 0a459
6 15=30 925, 34880 11.050 893s 1,036 958+ 4s0 ! o8 Tells
21 925, 04455 4369249 14829
7 50=20 43984 44850 4 N ' . 4214157
AVERAG - ' . 6414856
VERAGE SUM OF CYCLES 1= 12904341 64759 6994022
=
i
HONDA SL=100 RUN 2 8=23=72 8 = COLD CYCLE K = 1.0000 W 0
CONCENTRATION AS MEASURED GILUTION ADJUSTED WEIGHTING WEIGHTE
0
MODE HC €O €0z  NO(K)  FACTOR HE €O NO(K)  FACTOR HE co NO(K)
*XCYCLE 6#%
1 1DLE 979¢ 84340 84930  T0s  1e026  1002e B8e541 71 04042 424113 04358
2 0=25 933, 64500 104260 598+ 04998 931s 64492 5970 0s24h 2050378 14834  14se734
3 30 3369, 54370 10e890 315¢  0s842 2837« 4523 265,  0.118 3344873 04533 31,310
4 30=15 2225, 44830 5.910 153e  1a351  3007e 6526 206¢ 04062 1864453 0,406 12,821
5 15 1070 9.210 84390 117« 14021  1092s 9506 119+ 04050 540627 04475 5,973
6 15=30 950, 44770 114440 924e 04976 9274 4e657 9024  0s455 4224033 24119 410,483
7 50-20 6037+ 4ed40 94270 227« 04805  4860s 34374 1824 04029 1404953 04103 54300
Sulmemmememmme(CYCLE COMPOSITE) 160Be431 50579  6las63s
1 IDLE 1189s 9¢310 84080 €l 14034 1229« 90629  83. 04042 514650 04404 3,518
2 0=25 1080, 6+450 104100 50ls 1000  10§0e 60453  501.  0e244 268.676 14574 1224316
3 30 4034, 44920 11,000 420s 0813  3282¢ 4¢006 34l 04118 3874398 0.472 404334
4 30=15 2815. 4+750 64200 1784  1e248  35l4e 5929 2224 04062 217,877 04367 13,776
515 1274s 9:430 6+080 117.  1s023 1303« 94648 119+  0.050 650179 0s482 5,985
6 15-30 1076, 2960 114110 787¢  0¢982 1057+ 6.875 773 04455 4814214 24218 3514966
7 50=20 62340 44820 49720 165s 14045  6520s 5s061 172 04029 1890096 O0sl4s 5,004
SUM=me==mmme=ee=(CYCLE COMPOSITE? 16564093 54666 5424903
AVERAGE SUM OF CYCLES 6=7 15324262 54622 5784768
HONDA SL=100 RUN 2 8-23-72 B = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHT ING wE 1 GHTED
NUMBER HC o NOLK) FACTOR HC o NO(K)
1 9514100 30981  858.214 0.0875 830221 00348 750093
2 12484542  4s518 7024731 0.0875 1094247  0e395 610489
3 15124015 54573 5934287 0.0875 1320301 04487 51.912
4 14492705 42962 641856 0.0875 1260849  Dat34 560162
6 14084431 5,579 6144634 043250 4574740 14817 1994756
7 16564093  5.666 5424903 043250 5384230 1e841 1764443
SUM=mmmmmmem—= (TRIP COMPOSITE) 14470589 54320 6204857

DILUTION FACTOR = 1445/ (CO2+0¢5%CO+10684HC)

B-17
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HONDA SL-100 RUN & 8-24=-72 8 = COLD CYCLE K = 1,00C0 W Qe
CONCENTRATICON AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTETD
MODE HC co co2 NO(K) FACTOR HC co NO(K ) FACTOR HC co NO{K)
#0CYCLE L»e
1 IDLE 854s Te7560 94480 117. 1,015 867y 74878 118, 0e042 36e414 0,330 42988
2 0-25 B4T7e 40190 114640 678 0e989 838s 4ela? 671« Qe244 2044555 14011 1634740
3 30 3059 14690 134420 956 Qe825 25240  le394 789%9 Oells 297912 04164 93,4103
4 30=~15 1849¢ 24950 80140 569 10248 2308es 34683 7104 0eD62 1434150 0Qs.228 444052
5 15 B54e 74480 94920 193, 04990 849s  Tea37 191 04050 424658 04371 94595
6 15=~30 9342 34970 114920 1031 0972 908¢ 3.859 1002 Qe455 4134180 1756 4564091
7 50=20 5224 44270 44850 430 1el48 5998s 44903 493 04029 1734958 0sl42 l4e319
SUMmmmmmeeeem= (CYCLE COMPOSITE) 13114642 64006  7B54892
##CYCLE 2%
1 IDLE 1063s 64620 10s150 129, 0992 1055¢ 64571 1284 0s042 440315 00275 5377
2 0=25 1021e¢ 40490 116450 605 06979 1000« 44399 592« Qe244 2464112 14073 1644650
3 30 3152. 3.090 124720 802, 0e820 25864 24535 6584 O.118 3054225 04299 77661
4 30=15 2148¢ 54250 60780 410, le236 2656s 60492 507 0+062 1644697 02402 31e436
5 15 1063¢ 7200 94590 214 14011 1075 7.281 216 0050 53750 04364 104820
6 15=30 976 36210 126220 996. 0s974 951 3.128 970 Qeb55 432766 14423 4414634
7 50=20 5544 54070 4e530 305, 14110 6158s 54632 338. 0e029 1784605 0,162 9825
SyMmmrecewamea (CYCLE COMPOSITE! 14234472 44002 7216407
#%CYCLE 3#¢
1 IPLE 1232, 84450 90040 129 06993 1223, 84394 128, 0e042 514005 04352 54382
2 0=25 1066e 50230 104990 6360 0982 1047+« 54139 6240 0s244 2%5e586 14253 1524488
3 30 3432+ 4el30 114800 669. 06825 2832, 3,408 552 Oe118 3344185 04402 654142
4 30=~15 2504 44510 64010 323. le321 3309, 54961 4260 04062 2054217 04369 264471
5 15 1175« Be950 9¢500 227. 14017 1196, 9.110 231 0+050 594805 04455 11,553
6 15=30 1031« 46110 116950 1117 0e959 9868 34941 1071 0455 4494916 14793 4874443
7 50=20 5203¢ 44890 44670 233 lel38 59244 54568 2654 0029 1714809 04161 74693
SUM=m=semcem=={CYCLE COMPOSITE) 1527924 44788 7564177
#2CYCLE 4%w
1 IDLE 1189+ Be8T70 8710 117, le0Q0% 11946 84913 117. 0s042 50183 04374 4938
2 0=25 1144+ 54480 104820 672, 04980 1121« 5.370 658 0e244 2734560 14310 1604692
3 30 3013s 46180 114650 5424 0853 2570« 34566 H62e O.118 3034355 0e420 544569
4 30=15 2203« 40970 60760 305, le247 2748B¢ 64199 3680 0e062 1706376 04384 234588
5 15 1161s 84550 94040 1784 00995 1155+ 84509 177, 04050 574775 04425 84857
& 15=30 1050s 24480 12.280 1024 0e956 1004, 34329 97%. 0e455 4574131 14515 4454812
7 50=20 5322s 4860 4e380 267, lel54 6145+ 5,611 308, Ce029 1785208 04162 84940
SUM===ewcan~==(CYCLE COMPOSITE) 14904592 44593 7074399
AVERAGE SUM OF CYCLES 1=4. 14384407 40347 7424719
HONDA $SL=100 RUN & 8=24=T72 8 = COLD CYCLE K = 14,0000 W= O
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTETSD

MODE HC <o €02 NO(K) FACTOR HC <o NO (K) FACTOR HC co NO(K]
#2CYCLE bLu#
1 IDLE 896« 34650 8.820 93 le248 1118e 44557 116 04042 46988 00191 44877
2 0=2% S41e 64730 104050 4644 16004 945¢ 60762 466 Qe2b 23064697 16649 1134755
3 30 3573¢ 50350 104550 406 OeB4B 3032s 44540 344 0.118 3574847 04535 400662
4 30=15 22860 54450 64080 199, 1e286 29406 74009 255 040682 1824289 04434 154868
g% 15 1021s 94900 T+850 141, le042 1064e 106325 147, 04050 534243 04516 Te352
6 15=30 934 44730 11,000 7540 1.008 P42 40771 7600 02455 4284703 20171 3464084
T 50=20 5800¢ 46900 44330 231 1.111 6hbTa Seblb 2564 0.029 1864976 04157 Tebbb
SUM===—mmmmman {CYCLE COMPOSITE) 14864744 54657 5360046
*#CYCLE Tw» :
1 IDLE 1189s 74760 94480 117, 0e990 1177¢ Teb8B3 115, 04042 490446 0222 49869
2 0=25 1008. 5,720 10.370 662 1.005 1104s 54753 865 04244 2694476 14403 1624471
3 30 3105¢ 34990 11,800 626 OeB45 2625+ 34373 529 0.118 3094804 04398 620459
4 30~-15% 23224 44930 5290 229« 1287 2989« 64347 294 0+062 1854343 04393 184278
5 15 1161. 9.090 84820 1804 Ce591 1151s 94016 178 04050 574577 04450 84926
6 15=30 1047, 3.9%0 12,090 1203, 0e954 99%¢ 34769 1147, 0¢455 4544573 1.714 5224303
7 50=20 5645, 5,030 4420 378, lell2 628le 54596 4200 0029 1824151 0slb2 120197
SUM=eewcscnnas (CYCLE COMPOSITE) 15080372 4846 7914502
AVERAGE SUM OF CYCLES f—? 14974558 56251 6634774
HONDA SL=100 RUN & 8=24=72 8 = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING w €E 1 6 H T E D
NUMBER HC co NO(K) FACTOR HC co NO(K)

1 1311642 «006 7854892 0.0875 1144768 04350 684765

2 14224472 tuOOZ 7214407 060875 1244553 04350 630123

3 1527924 fe788 7560177 040875 133,693 Ce4l9 660165

& 14904592 593 7074399 040875 130e426 04401 614897

[ 14864744 2.657 5364046 043250 4834192 l.838 1744215

7 15084372 hoB46 791.502 0+3250 4904221 14575 2574238
SUMa=m=ewmae=a{TRIP COMPOSITE} 14764855 44935 6914405

CILUTION FACTOR = 1445/(C02+0+5%C0+1048%HC)

B-1§&



HONDA SL=100 RU% -24m
Un 5 8=24=72 B = COLD CYCLE K 2 140000 W = Oe
CONCENTRATION AS MEASURED DILUTION AD
MODE HC JUSTED WEIGHTING WEIGHTED
A co o2 NO(K) FACTOR HC €O NO(K)  FACTOR He co NOUK)
*¥CYCLE 1##
1 IDLE 1317¢ 84760 84820 70. 04991 1205
2 0=2% 1274s 24840 114520 280, 0:973 12“6: g::gg 769. 04042 544851 Q4364 24915
3 30 2288¢ 24320 13417 63 0e246 3040227 04916 1864261
23 BB DS I jn e lame s mn oils 23slooy olase 100,003
5 15 7 707 hd . . 58 0e062 1644747 Qo277 40,665
6 15=30 isgii 10460 1:'233 éZ“‘ S:g21 1650, 7.380 169, 04050 82,988 0,369 Bau65
% So-20 haaae 2ea00 12 6 0e923 14620 3,140 633, 04055 6654228 14428 2884279
SUM-----------IC;CLE.COMPOSJ;é}O 5644 1,175 5003s 6181  662s 0,029 165,090 0,179 19,222
XeCYCLE 2%» ) 16504141 34772 6454816
1 IDLE 2096s Te480 94590 141, 0¢929 1948+ &
s 955 131 0e042
; gozs ;ggg. gng:g {;.igg 1;::. 0¢950 17770 3.745 699+ o:g«a «322233 815?5 173:323
o 1o . . Oe841 23544 14337 885 Oells 2774822
4 30-15 2200s 44190 7,130 437, 14249 2769¢ 5,237 5 . *8 0.157 1044518
6o 04062 170,485 04326 33,864
515 1732s 64870 104040 243, 0e 944 1635. 6. : * ¢
491 229 0+050 8i¢786 04324 114481
6 15=30 1487+ 24860 124670 920 00923 1372, 2. . "

- +640  B49. De455 6264634 o
;Uag_ig_____fi?2;CLg-ggaP°s?;g?o 609, 1168 5119 64167 71l 04029 1480469 é:§7§ agg::;g
*#CYCLE 3## 18185707 34393 733,227
1 IDLE 2008s 79390 94810 141, 04925 1857 6483

s 130 04042 784020
2 0=2% 1822+ 40730 11,000 816 0s945 1723, 4,473 ¢ 771, 09244 uzo:gzz 22331 132‘233
3 30 25124 14870 134420 993, 00849 21344 1,588 843, 0s118 251,818 0,187 994544
g 30=15 2064e 404620 74350 378e 1e228 25360 54431 464 0,062 1574260 04336 284800
: 12_ 1644¢ 64790 104150 239, 04946 15550 64426 226 94050 774797 0432} 114309
¢ 15=30 149464 24430 12740 1282, 00931 1391e 24263 1194 00455 633¢115 14029 5634275
su;g:zg____ 4azg;CL:.é;gpos?;zzo 496, 1.190 $320¢ 64153 590, 04029 1544288 04178 174120
—— 17724723 34432 8934819
£8CYCLE 4we
1 IDLE 2008 8240 94060 133, 0e945 1899¢ 74796 125 04042 7
94776 04327 %4284
2 0=25 1800+ 4e440 114920 930, 04901 1622+« 44002 838, Qo264 395:946 0:976 204:572
3 30 2377+ 24910 124720 659 0eB66 2058 24520 570. 0.118 2424922 04297 674347
4 30-15 5024s 4¢480 74200 313, 0e975 4900s 44369 305 04062 3034820 04270 18.928
515 1601. 74130 104150 315, 0e938 1903 66694  295s 04050 756156 04334 144787
6 15=20 1444 34210 124450 1275 0928 1340 24980 1183, 04455 €10s123 14356 5384717
7 50=20 44790 40790 42730  487e 1212 5429¢ 54806 5906 04029 1570646 0e168 17119
SUMm=m=mceme=={CYCLE COMPOSITE) 865
AVER N 18652192 34731 8684756
VERAGE SUM OF CYCLES -4 17760691 30582 7844904
1Y
—
HONDA SL=100 RUN 5 B=24=72 B = COLD CYCLE K = 1,0000 W = O
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HS <o co2 NO (K} FACTOR HC €O NO(K)  FACTOR HC co NO(K)
#CYCLE b
1 IDLE 979s 84140  Be500 93, 14064 1041e 84661 98 04042 434751 04363 44156
2 0=2% 1052¢ 54630 104620 695 00995 1047e 54586  692e 0e244 2550609 14363 1684867
3 20 2318s 34790 114800 565e 04895 2074s 34392 503 Oe118 2044844 04400 594679
4 30=15 18920 44970 54560  234e 14307 24748 60499 3056 04062 1534395 04402 184971
5 15 1464 94200 Be680 1650 0977 1410s 84989  161e 04050 704548 040449 84061
6 15=30 1276s 32180 11,760 1276s 04984 1254 30131 1256 04455 5704776 14626 5T1.672
7 50=20 4345 54070 50110  T745. 14175 5106s 50958 8756 00029 1:5.039 o.;;g B::.:gi
SUM=eeamanae= (CYCLE COMPOSITE} 14874016 4o .
£ X
:-g;s:s ? 1703+ 74660 94700  120e 0e943 1606s Te226  113e Ge062 67480 Qa303 44754
2 0=25 1509¢ 54500 2100800 Blle 04935 1441e 54253  TTée 04244 351,708 14281 1894023
3 30 2437 3280 134300 782e 04825 2010s 24706  645s 0e118 2374293 04319 764144
4 30-1% 2084s 40170 65930  431e 1287 2682¢ 54367  554e 04062 1664302 04332 344393
515 148Te 7660 92700 2220 04957 1426s 70338  212¢ 04050 714226 06366 104633
6 15=30 1339, 44730 120600 1215. 00883 1183¢ 4179 1073 04455 5384296 14901 488,447
7 80= 61 44290  4e830  682e 14210 5886s 834192 B825. 0,029 1610998 00150 23,939
50-20 4615. 15940306 4e656 8274336
SUM___--_-----¢cvgtgsch2051TE) 1540:661 44616 8424068
AVERAGE SUM OF CY -
HONDA SL=100 RUN 5 8=24=T2 8 = COLD CYCLE
T E D
CYCLE CONCENTRATION AS DETERMINED WEIGHTING w E I 6 H
NUMBER HC co NO(K} FACTOR HC co NO(K)
8 040875 166,387 06330 564508
; i::g:;:; ;:;z; 3;:::;? 040875 1594136 06296 60.13;
3 17724723 346432 8934819 0.0875 1554113 04300 78e2
4 18650192 30731 8664756 040875 1636204 00326 ;5.::&
b el dupoopems G ShEG R f
[ ]
7 15944306 4e636 827 16234271  4s254 8224061

SUMmmmmvomeam=TRIP COMPOSITE}
DILUTION FACTOR = 14e5/(C02+055#CO+1048%HC)

B-19



KAWASAK] 125F=6 RUN 1 8=23=72 8 = COLD CYCLE K = 140000 W= Oe

CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTETD
MODE HC co co2 NO(K) FACTOR HC [o{¢] NO(K) FACTOR HC co NO(K)
*#CYCLE 1#»
1 IDLE 5072+ 04220 44180 48 1,484 7529¢ 00326 68 04042 3164228 04013 24868
2 0=25 5257« 14000 448640 2164 1,316 6918+ 14316 284 Oe24l 16884147 0,321 694362
3 30 3089¢ 14070 10,270 584 1,018 3145¢ 14089 59 Oells 371,128 0.l28 64968
4 30~15 479%9¢ 16910 64160 50 1,179 5658¢ 2252 58 04062 3504815 04139 34655
5 15 3699¢ 00230 84500 117, 1.149 42534 Qo264 134, 04050 2124671 04013 6e726
6 15+~30 3703s 14760 84940 219 1.049 3885 le846 229 0e455 1767864 04840 1044553
7 50=20 7340¢ 324900 3,080 101, 14119 8213 4e364 113, 04029 2384205 06126 3,277
SUM=m==maamem=(CYCLE COMPOSITE) 45454061 14583  197.412
2eCYCLE 2%#
1 IDLE 5739¢ 24400 44400 70 1229 7053s 20949 86 04042 2960237 04123 34613
2 0=25 4799¢ 14080 84330 277 14031 4951s  lalls 2850 Os244 12084208 04271 694738
3 30 3182+ 14560 104310 93, 0.998 3176e 16557 924 0.118 3744789 04183 104953
4 30=15 3879s 24070 54730 854 14323 5134s 24740 112. 0.062 3184342 04169 64975
5 15 4261e 00470 84820 70 1,061 4524e 06499 T4 04050 2264202 04024 34716
6 15=30 3960e 1lel40 94260 1644 1,027 4070 16171 1684 04455 18520021 04533 764699
7 50=-20 8343¢ 34310 24130 142 16133 9454s 3e750 1600 04029 27644178 04108 4e666
SUMmeammcamaan [CYCLE COMPOSITE) 45490981 14416 1764363
*##CYCLE 3##
1 10LE 6751 34510 3,500 93 12115 75324 40027 103, O 042 316+353 Q4168 42358
2 0=25 55691. 14880 74830 325, 04972 5532, 1.827 315, 00244 1349,851 0Qabks45 77086
3 30 3651e 14620 10.150 105. 0972 3552« 14376 102, Osl118 4190165 04185 124054
4 30-15 4160s 20330 5790 96 14266 526%9¢ 24951 121, 06062 3262686 QelB2 Te538
5 15 43266 14910 84080 93, 1057 4576 2,020 98, 04050 2284812 04101 44918
6 15=30 4098¢ 14460 94120 258 1,015 41624 14,482 262, Qo455 18934867 04674 119.233
7 50=20 7786e 30230 24150 137, 14191 9273« 34847 163, 04029 2684937 0ell1 44732
SUMeemmceeeee= {CYCLE COMPOSITE) 48034674 14871 2294923
#2CYCLE 4na
1 IDLE 6970¢ 34180 40110 934 14096 7640s 34485 101, 0e042 3204899 0Qelss 40281
2 0=25 6005« 1,880 82090 288 069306 5612¢ 14756 269, Qe24b 13694329 04428 654673
3 30 4083s 12480 104260 117. 04940 3341s 1.392 110, 0.118 4534353 04164 12991
4 30=15 4587 24730 64100 97, 1e167 5385, 3.187 113, 04062 3324049 04197 74021
5 15 44244 10320 7580 8l. 1.113 4927+ 14470 90 04050 2664383 0,073 40511
6 15=-30 4285« 14860 84820 218. 14008 4321e 14875 219, 04455 19664245 0e853 1004033
7 50=20 T607e 34220 24090 137, 1.216 92560 34918 1664 0.029 2680450 0Ooll3 40834
SUM===mawwnsan (CYCLE COMPOSITE! 49564711 14977 1994346
AVERAGE SUM OF CYCLES 1-4 48134857 14712 2004761
KAWASAK] 125F=6 RUN 1 8=23~72 8 = COLD CYCLE K = 1,0000 W= Os
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co Co2 NO(K) FACTOR HC co NO(K} FACTOR HC co NO(K)
23#CYCLE 6%2
1 IDLE 2938. 34280 34970 58ae 1,470 5789 eB22 85 0+042 243,154 04202 34581
2 0=25 3870s 14990 74760 277 1121 4338e 20230 310 0e244 10584560 04544 754767
3 30 34160 14340 100260 536 0991 3388. 14329 92 0e118 399,799 0al56 104884
4 30w]15 44120 24820 5,720 86e 14219 5378s 34437 104, 04062 3334451 04213 644959
5 15 4309« 14080 84500 70 1.058 4562, 14143 T4 0+050 2284135 06057 34706
6 15=30 4266+ 14830 84840 268 1.009 4306s 14847 270 0ea55 19594642 04840 123,109
7 50=20 7662¢ 34120 24000 129 16225 9387s 34822 1584 04029 2724233 0110 44583
SUM===wcecccas (CYCLE COMPOSITE) 44960977 24125 2284131
*##CYCLE 7w#
1 IDLE 704324 34090 3+970 93, 1.105 7782s 3.4l4 102, 02042 3264883 0al43 44316
2 0=25 6237+ 1le760 74850 304, 0937 5847+ 14650 2854 Ce244 14264778 06402 69e543
3 30 4621s 14450 104370 105, 0s901 4165« 14307 S4e 0s118 4914526 00154 1l.168
4 30=15 5202« 24580 60180 96 1¢107 5763« 2858 1064 0e062 3574315 06177 64594
5 15 4621s 10420 842390 700 14029 4755, 1s461 72 0050 2374761 04073 34601
6 15=30 4526¢ 20170 84680 216 0e989 4478e 26147 213, 0a455 20374816 04977 97,252
7 50=20 7369« 24150 1,990 130 1,258 9272s 34963 163, 0.029 2684899 0ell4 4eT43
SUM==emmewa=an {CYCLE COMPOSITE) 5146981 24042 1974220
AVERAGE SUM OF CYCLES 6=7 48200979 24084 2124676
KAWASAKI 125F=6 RUN 1 8=23=T72 8 = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHT ING W E I 6 H T E P
NUMBER HC co NO(K) FACTOR HC co NO(K)

1 49454061 1.583 1974412 000875 4324692 0el138 174273

2 45494981 le4l6 1760363 040875 3984122 Q123 15431

3 48034674 1.871 2294923 060875 4204321 0.163 204118

4 49564711 1.977 1994346 0.,0875 433,712 0e173 17442

6 44944977 24125 2284131 03250 14604867 Qe690 Thela2

7 516464981 24042 1974220 043250 16724768 00663 644096
SUMe==~eceec—e(TRIP COMPOSITE) 4818e406 10953 2084506

DILUTION FACTOR ® 1445/(COZ406¢5#C0+1008#HC)

oo AR



KAWASAK] 125F=¢

RUN 3

Be264m=T72

i B ~ COLD CYCLE K = 140000 u 0.
CONCENTRATION AS MEASURED DILUTIO
MODE HC O €02  NOIKI " 20 JYUSTED  WEIGHTING WELGHTED
FACTOR HC €O NO(K)  FACTOR
P HC o NOIK)
1 IDLE 5326¢ 04220 4450 93 14406
2 0-25 4877 1220 81020  260. 14043 3088 sesvs  somr 01042 140537 0,012 5a482
3 30 3182, 1.220 10,480 129, 0,998  3176s lesis ares  oiite  L24lhe0s 00310 67210
4 30-15 4206, 20250 8,840 108, 0,999  4203s 20248 1a7e  subes  deiidy Julaz 12156
5 15 39540 04240  8.520 105, 14123 4hso. oeaes  aoar Qe082 2604637 04139 64692
6 15-30 3688. 04490 94130 2374 14085  4003s 0s531 ern 91038 2220043 001 3898
7 50=20 8352s 34560 34170 146, 1,037 8668s 34 B30, Snand 1BElwss 0,202 117.05
SUMmemenemcees (CYCLE CQMPOSITE) o 34695  151e 04029 2914396 04107 44394
*#CYCLE 2%# 44864503 04969 2214933
1 IOLE 6001s 24480 64450 117 .
2 0-25 5067+ 1.180  8.020 241,  1.098 ;233' f'gsg a1 e 30ar289 0.124 20854
3 30 33690 14070 10,480  129a 04989 3333, 1.01 B o 1276a081 0e296 £0wuss
4 30-15 4451, 20070  BaB4D 1220 0.987  a30ms 3u0se  1o0u  oialt 3924377 0,124 1354062
515 4212. 0,680  8:520  87. 14081  adser ovss  ioes  guoe? 2720399 0s126 Te470
& 12-30 aeyle w680 820 97 + 0e735  104s 04050 2274735 0,036 5,244
» . 1,043 4212+ 04855 204, 04655 191
7 50=20 7799¢ 34970 3,170  lgg. 16067  8328. 44239 211 04029 242'133 oviza Rt
SUMmmmmmmamcna (CYCLE COMP * N . » 64131
TRCYCLE ax% osire) 4p28e316 1,220 1930234
1 IDLE 66680 3.180 34680 129 1s162
2 0-25 5711, 10950 eu720 3aon  1a0is  3o7sn 2eony  3ehe  oeses  1omieon orl eeiih
3 30 3922¢ 14110 94960 137 04983 2855, 1409 . . . Jonid?
. 2 091 134s 0,118 454,928
4 30-15  4731. 14840 64910 136s 14120  5301s 240 . : 0:128  13.351
61  152¢ 04062 3284697
5 15 4260s 14320 84520 105¢ 14052  u4B2e 1. . e oaea 4904
16388 110s 04050 224,116
6 15-30 40944 16690 94210 187 ¢ . 04069 56523
73070 782e. 3eu30  2.390 1500 Ladsk  oase. 3eser  17ai  oiea  3ediees ouna ‘i
AL o . . .
#ECYCLE 4% CYCLE couPosITE) 49184716 1s864 2144183
1 10LE 66240 24650 44960 129 14078 7147
2 o=25 5958, 14610 84780  243a 04905 5392 §Z2§3 223: g‘g:i 1300'17“ 0v35s Seeer
3 30 4277, 1,190 104890 141. 04900 3850, 1.071 126a 04118 2;2'8?; oiize  1areeo
4 30-15 5163 14280 104770 136 04853 4407, 14092 1l6s 0,082 2732255 roer 13383
5 15 44240 14520 84820 105s 1009  4467. 14535 106a 0,050 223.388 0407 1301
6 15=30 42284 04910  9+470 272+ 1.000 4230, 0:910 273 0.455  1924:902 Osele 398
7 50=20 7558, 34320 3,040 1574 14093 8263, 34629 170+ 0,029 2390630 g:;é; 12::532
e K] i me pen
«286 +330 211,403
MUJ
KAWASAKI 125F~6  RUN 3 8e24=72 8 = COLD CYCLE K 3 1.0000 W = 04
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC €O €02  NO(K)  FACTOR HC €O NO(K)  FACTOR HC co NOIK)
##CYCLE 6%
1 IDLE 3479¢ 24860 44610 153e  1s479  5148e 46232 226e 04062 2164256 04177 94510
2 0=25 3447, 14560 8e530 269  1ell2 38384 14735 299 04244 9354756 04423 734025
3 30 3213¢ 04650 106560 235+  1s011 3249, De657 237 04118 383,496 0,077 28,049
4 30=15 4104, 16170 BeT20 227s  1s055 4331 1e236¢  239s 04062 2684574 0,078 14,855
5 15 40344 24510 84080 190, 14059 42724 24658 201a 04050 2134607 0,132 104060
5 15=30 3975 0¢970 Be990 268s  1s053  4186s 1e021  2B2s 04455 19044783 0:464 1284423
7 50-20 7261e 34820 34930 288s 1059  T695. 44048 305 0,029 223,160 04117 80851
53?32[2‘;"'--«cYCLE COMPOSITE) 41654632 14470 2722775
%%
1 IDLE 66420 24910 44560 252e 14099  7302¢ 34199 2774 04042 3064708 0e134 114636
2 0=25 6020, 14670 84080 533¢ 00940 856624 1s570  50le  0s264  1381e547 04383 1224319
330 4621s 14200 104540 277¢ 04898 4153, 14078 248« 04118 4904154 04127 294361
4 30=15 5302¢ 16230 84960 268s 04947  3026s 1s165 253 04062 311,512 04072 1547645
5 15 4654s 14290 84390 239¢  1e031  6799¢ 14330  246e 04050 2394959 0.066 124322
6 15=30 4458, 1540 84870 402e 1003  4471s le544  403¢ 04455 20344755 04702 1834483
7 50=20 7155¢ 34360 20930 297«  1a175  B&0Ss 34948 349 04029 243,866 Oeslle 104122
SUMmmemanmee=~ (CYCLE COMPOSITE! 50084503 14601 3854013
AVERAGE SUM OF CYCLES 6=7 45774068 14535 3284894
KAWASAKI 125F=6 RUN 3 8=24=T2 B = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E 1 6 HTETD
NUMBER HC o NO{K) FACTOR HC o NO(K}
1 44864503 0,969 2213933 040875 3924569 04086 194419
2 46284314 14220 193,234 040875 4044977 00106 164507
3 49184716  1e864  214p183 040875 430,387 06163 18,741
4 47314613 14266 2169261 040875 4144016  0a110 184922
6 41454632 1,470 272775 043250 13474330 04477 884652
7 50084503  1.601 385,012 0s3250 16274763 04520 125,129
4617064 1e463 2874772

SUM=—==mcma=e= (TRIP COMPOSITE)
DILUTION FACTOR -~ 14457(CO2+00 5#CO+1048%HC)

B-21



KAWASAKT 125F=6  RUN=6 f=204=72 B - COLD CYCLE K & 140000 0e
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEISHTED
MOGE HC O o2  NO(K}  FACTOR HC €O NO(K)  FACTOR HC co NO(K)
*2CYCLE 1##
1 IDLE 5072+ 04450 56100 58 14342 6807« 04606  T7¢ 04062 2854931 04025 3,269
2 0=25 4976+ 24430 60160 108.  1.137 5659, 24763 1224  0s246 13804890 04676 29,971
3 30 3970s 0170 94669 137« 14033  4102¢ 0175 141  0a118 4840063 04020 164704
4 30-15 4577. 14260 64360  89e 14215  5561s 14531 108s 04062 3444814 04094 64704
5 15 4083 00200 74290  70e  1e228 5017+ 0s245  86s 04050 2504869 04012 44300
6 15=30 3990s 0e540 8750 288+ 14087 4340 0e587  313s 04455 19744914 04267 1624550
7 50=20 87154 34130 24440  108e  1e288  8649¢ 4s031 139y 04029 2504831 J.116 44034
SUM====acamea= [CYCLE COMPOSITE) 49724315 14211 2074535
*RCYCLE 20
1 IDLE 6178s 24310  4e250  B8le 14200 7417 24773 97+ 04042 3114528 04116 44084
2 0=25 5663s 14320 74770 2l6e 04996 5645« 14315 213,  Ce244 13774398 04321 52,050
3 30 4440e 14430 94920  93s 04939  4172s 1s343  87s 04118 4924335 04158 104312
4 30=15 4712. 12710 74550 89 14076 5063+ 1.837 95, 04062 3134924 Q4113 54929
5 15 4293, 04330 84870  58. 1,084 4655, 0.357 62, 04050 232,766 2,017 3,144
6 15-30 4191s 04710 8.856 238, 1¢055  4425. 04749  251s 0455 20134659 06341 1144352
7 50-20 6415« 30340 2451 115 14305 83734 44359  150s 04029 2424839 04126 44353
SUM=~==~—c=eu== (CYCLE COMPOSITE!7T 49840452 16195 1944227
w4CYCLE 34
1 IDLE 6178 24400 40450  93a 14176 7269s 24824 105«  0e042 305.334 94118 44596
2 o-28 5767, 14450 74590 331 04997 5749, 1.465 330,  0s246 14024952 04352 804523
3 30 4704s 14520  9492¢ 105« 0520 4327+ 14393  96.  0.113 5104684 06165 114399
s 30-15 4T14s 14910 64874 103 14122 5292¢ 24144  115¢ 04062 3284108 06132 72169
5 15 4571s 04760 84570 70, 14044 4772 04793  T3. 042350 2384644 04039 34654
6 15=30 4349, 04830 84910 318s 14034 4497+ 04858 328e 04455 20464262 04390 149,623
7 50=20 8463, 34210 24250 120 14338 B64%s 44295 166 04029 2504826 0,124 44657
SUM=—=emmnwas (CYCLE COMPOSITE )~ 50824810 14324 2614622
#2xCYCLE &4uw
1 IDLE 64620 24680 4e280 1054 14150  7437e 34084 120s 040042 3124355 04129 54075
2 0-25 6086e 14670 74560 264 04968  5895s 14617 255, 04244 14384564 039 524402
3 30 4971s 14380 104040 109« 04901  448ls 14217 98+ 04118 5280820 0el43 114595
4 30-15 4789¢ 14720 64850 105s 14125  5390. 1,936 118. 04062 334,208 0,120 7.327
5 15 4871¢ 14040 Be60Q  70. 14008 4911s 14048  70. 04050 265.570 0.052 3.529
5 15=30 4591s 14300 84730 300 16011  4662s 14314  303¢ 04455 21124465 04598 1384039
7 50=20 6323s 34280 2,200 122 1¢359  8393e 44457  165¢ 04029 269,213 04129 44808
SUM====ws=cmc==(CYCLE conposxrs). 5221¢199 14567 2324778
AVERAGE SUM OF CYCLES 1-4 5065.194 1,326 224,040
i
KAWASAK! 125F=6  RUN=6 8=24=72 B - COLD CYCLE K = 1,0000 W = 0.
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC €O 02  NOIK) FACTOR HC CO  NO(K)  FACTOR HC <o NO(K)
#4CYCLE 6%
1 IDLE 4671e 24910 44060  46e 14373 6413. 34995  63. 04042 2694386 04167 24652
2 0-25 4498s 14660 74260 302¢ 14118 5029 14856 33T¢ 02644 12274183 04452 824394
3 30 3820 14440 94920 97« 00982  3T44s 1a6l5  95. 04118 461,816 0s166 114248
4 30=15 4B79s 14680 64980 98+ 16107  B5404s 1e861  108¢ 04062 335,099 04115 64730
5 15 4131, 14510 64180 624 14082  4471s 14634 6T« 04059 2234564 04081 34355
6 15-30 41540 14480 64680  226e 1042  4331s 14543 233, 04455 19704759 0702 1064271

50-20 7081. 34220 24150 1lée  1e271  9000. 44092 147, 04029 261.018 04118 44275
SUM---------—-(CYCLE COMPOSITE) 47284828 1¢805 2164928
#CYCLE 7o .
1 IDLE 6054s 24970  4a04Q  105¢ 14201  T276s 34569 126+ 04042 305,527 04149 54300
2 0-25 5761s 1570 Te450 26le 14002 5778+ 1¢574 261s  0s244 14094876 00384 634873
3 30 4888s 14120 104520 109¢ 0886 4332, 04992 96, 0,118 511,238 0,117 114400
4 30-15 5869¢ 14560 7.700 105¢  0e978 5742+ 14526 102s 04062 3564056 04094 64370
515 4971e 14430 8467Q  T0s 04982 4885+ 1+405  68¢ 04050 2444276 04070 30439
6 15=30 4848s 1e640 94D4Q  213e 00960  4656e¢ 14575  204s 0455 21184774 04716 934089
T 50-20 7287+ 34500 34040 117e  1e145  8346s 4¢008 134 04029 2424037 04116 34886
SUM=====—=ece—— (CYCLE COMPOSITE! 51874887 14649 1874360
AVERAGE SUM OF CYCLES &=7 49584357 14727 2024144
KAWASAKI 125F=6  RUN=6 8m24=T2 B = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E G H T ED
NUMBER co NOK) FACTOR HC NO(K)

1 49724315 14211 3074535 040875 435,077 04106 184159

2 49844452 12195 1944227 040875 4364139 04104 164994

3 50824810  1s324 2614622 040875 4444745  0e1l5 224891

4 52214199 14567 232778 040875 4564854 04137 204368

6 47284828 14805 2164928 043250 15364865 04586 704501

7 5187887  1.649 1874360 043250 1686.063 0.535 504892
SUMmasma-—eass (TRIP COMPOSITE) 49954750 14586 209808

DILUTION FACTOR = 14¢5/(C02405%C04+10+8%HC)



SUZUK1 RUN
2 B = COLD CYCLE K = 1,0000 W = 489,
CONCENTRA
MODE He CNTRATION. As HEASURED  DILUTION ADJUSTED WEIGHTING WELIGHTED
FACTOR HC CO  NOIK)  FACTOR HC co NO(K)
*#CYCLE 1#»
1 1DLE 8462
2 0-2% 70&7: E.Z;g :.910 o 1.001 84774 24734 69, 04042 3564063 04114 24903
3 30 6969, 5:650 4-;23 6 06956 6737«  4e006 65, 00244 16434985 04977 164096
« 30-18 82610 41080  meaao g:- 04962 6704e 54435 66, C.118 7914158 04641 70833
5 15 T172¢ 3090 6'150 Gl. 14003 8288¢ 44093 Bl 0.062 5134887 04253 54038
6 15-30 62680 5:630 8. . 04937 6T21e 24696 754 0.05¢C 3364098 Oeld4 3.795
7 80=20 3186 3.590 «880 8l 0,937 5877« 54278 75 04455 26744078 24401 344556
sun--._..--;.-(C;CLE'COMPOSf;g?o 1054 1,068 8749+ 34946 112 0.029 2534740 04114 34254
“CYCLE 2#e 65684992 4,648 734479
2 035 6T1us JiaM0 gess0 1lTe 1,007 7887, 24932 1174 0402 331,289 04123 44952
3 20 5b29' 6‘31 64790 117, 04920 6182¢ 24140 107, 0s244 15084570 04766 264288
% 30~18 ety ~'1°8 6e740 117 0,963 5232, 44703 112, 0e118 6174484 0,555 134307
. 2 SeTTe 2-’2° 54730 117. 1,041 5913, 44291 121, 04062 3664609 04266 74555
2 1ae0 S089e 2 2 74080  105. 0.982 5842+ 24474 103, 04050 292.112 0,123 5,155
5 1aa20 2627 4¢560 74180 117 0e946 $136e  4e315 1104 0e455 2336.940 1.963 504381
SUM---------(c;CL:'gé:pos?;Z?o 117 1,058 7590¢ 44243 123 0029 2204134 0123 3.590
56735140 35920 111,232
*#CYCLE 3w#
; ;E;E T581e 34140 ° 44480 129 1,018 7720 2.197 131, 04042 3264272 04134 54517
3 30 2515' 4e300 64390 117, 04924 6115, 34975 1086 0244 1492.196 04969 264392
230 s 5555. 54800 6530 117e 04939 5226s 54446 109, 0.118 616.751 04642 12.964
a4 5:31- 40010 5810 117. 1,027 5991s %a120 120, 04062 371,449 0255 7.453
6 18-30 39e¢ 24910  Te040 117e 0+986 5663¢ 24871 115 04050 2834178 0.143 5773
§ 18-30 5363¢ 9+150 64900 117, 04949 5093s 4eB91 111, 04455 23174567 24225 504560
su:-:--..___flfg;CLg'ggngSt;ggo 117 1,068 7185, 4,499 125, 04029 2084407 0,130 34626
#ECYCLE 4o 56134820 44502 1124287
1 IDLE 7301e 30180 44480 153, 14039 75664 3304 158 06042 318,615 O.138 64676
2 0=2% 6008s 24940 64480 117. 0.970 5831 34824 113, 0e244 14224907 04933 27.709
3 30 5704e 54530 64650 153. 0+930 53104 54148 1424 0e118 6264603 00607 164807
4 30=1% 5906s 44090 5,670 153 1.028 6076¢ 40207 157 04062 3764736 04260 94759
s 15 57560 30170 64920 117, 0.984 5669« 3.122 115, 04050 283,470 04156 5,761
6 18%30 5008e 50290 5.810 117, 04975 4885, 50160  1lée 04455 22224892 24348 514932
7 50-20 5490s 4¢160  4¢450 117e 10162 53841 4837 136, 0,029 185,139 04140 34945
SUMmeannaanaes | CYCLE COMPOSITE) 54364363 4,584 1224594
AVERAGE SUM OF CYCLES 1=4 58234079 4ebl4 104,898
PETRQ-CHEM
COMPUTING NG
SUZUK! RUN 2 8 = COLD CYCLE K = 1.0000 W = 489,
CONCENTRATION AS MEASURED OILUTION ADJUSTED WEIGHTING WELIGHTED
MODE HC co coz NO (K] FACTOR HC CO  NO(K}  FACTOR HC co NO(K)
*ECYCLE oo
1 IDLE 6969¢ 34710 52260 93 0.983 6854, 34649 91, 04042 287902 04153 34862
2 0-28% 63%4s 50330 64890 93, 0,884 5601y 44713 82, 04246 13684801 14150 20,068
3 30 5531s %4130 Te110 117 04926 5125 44753 108, 04118 604,757 0,560 12,792
4 30-18 5157¢ 4030 64450 1174 1.033 53284 40163 120 04062 330,337 04258 7494
5 1% 5635s 3250 6830 93 0.997 5619s 34240 92e 04050 2804959 0e162 44636
6 15«30 5397« 50010 6s440 105 0.981 5296: 44917 103 0455 24104131 24237 464869
7 50=20 6569e 44270 40230 129 1.077 7076s 44600 138, 0,029 205.22; 0el32 44030
SUMmo=mmee=ass {CYCLE COMPOSITE) 54864118 40655 994754
#8CYCLE Tea
1 :ofé 71244 3370 402360  14le 14039 T415s 34502  l4be 04042 311,467 04167 64155
2 0=25 6598s 40520 54690  l4ée 00961 6345, 46347 138 0e244 1568.419 14060 331,793
3 30 5983s 5910 60100  1l4la 0934 5590s 5e522 131e 00118 6594737 04651 154547
4 30-15 6232+ 44150 50170 129, 1.037 6465 44305 133, 04062 40048683 04266 84298
s 18 5773« 34520 64860 117. 04976 5635, 34435  1l4e 0,050 281,756 04171 54710
- 66630 117 0947 8227, 5.137  110. 0e455 2378.709 24337 500464
6 18=30 5518, 50420 .
7 50-20 6947s 34750 44160 125 14071 7640, 4.016 133, 0,029 215,792 04116 3,882
SUMsemeecece= {CYCLE COMPOSITE) :ZZ?‘Z:: to;gg 153'335
AVERAGE SUM OF CYCLES 6=7 . . .
B - COLD CYCLE
SUZUK! RUN 2
c CONCENTRATION AS DETERMINED WEIGHTING v E 6 H T E O
ﬁ:ntga :g T co 0K} FACTOR HC co NOIK)
040875 574,786 0406 60829
; 2233'323 ;.3;3 113:;;: 0.0875 4964399 04343 94732
3 56134820 40502 112,287 0.0875 4914209 04393 9,825
4 54364363 4584 122,594 0,0875 475%.681 0,401 104726
44653 99,754 043250 1762.988 14812 324420
s s48¢e128 : 3,852 0e3250 16623938  1.844 400252
: 57960734 4e752 123493 : 57054004 4e602 1094386
SUMseneacaseee {TRIP COMPOSITE)
B-23

DILUTION FACTOR = 1#:5/(C02¢Oo5¢CO+ld.BIHC)

oG RGN



SUZUK] RUN=3 B = COLD CYCLE K = 140000 W= 489
CONCENTRATION A5 MEASURED DILUTION ADJUSTED WEIGHTING WEI!IGHTED
MODE HC (<] €02 NO(K) FACTOR MC co NO(K) FACTOR HC <o NO{K)
*8CYCLE 1ne
1 IDLE 76764 24720 54050 57 0986 7571 24682 56 0s042 3184003 0112 2.361
2 0=25 65460 20320 54570 57 14050 6878e¢ 20437 59, Os244 16784281 045%4 14,613
3 30 6586+ 34400 4«860 57 l.028 T161le 30495 58« 0s118 8454110 0Qeé4l2 6915
4 30=15 T61l4e 34420 44980 6l 0e972 74036 36325 59« 0s062 4586990 04206 3,677
S 15 6427 24650 74080 69 Oe 944 6072« 24503 65 04050 3034631 04125 34259
6 15=30 5618s 20600 Te610 69 00968 5438e 249517 664 04455 28744705 14145 30.394
T 80=20 T842s 34340 44260 T2 1.006 T896¢ 34363 72. 0.029 2294007 04097 2.102
SUMew—nemacaea (CYCLE COMPOSITE) 6307731 264694 634324
#oCYCLE 28+
i IDLE 8082, 24950 4+800 93 0e966 7810e 20850 89 04042 3284051 0lll9 3.774
2 0=25 6695. 24910 54040 93 1.056 1072+ 34074 98a 0d244 17254746 06750 234972
3 20 5583, 34420 64200 93, 1,040 580T7e 34557 96 0.118 685,276 00419 11,415
4 30=-15 6256s 34370 60360 93¢ 06579 6128« 34301 9le 04062 3794971 04204 54648
S 15 8053s 34000 64830 93 02975 5903e 20925 "90e 04050 2954174 0Oeléb 454535
6 15=30 5474s 24750 Te860 93 0,976 53460 24685 90 04455 2632,471 1le222 414326
7 50=20 7077a 3320 40520 105 1.048 7423 34482 110. 04029 2154282 04100 3.194
SUMeewevnncaee (CYCLE COMPOSITE) 6061974 20963 93,866
##CYCLE J##
1 IDLE T751¢ 34040 ° 44720 117e 04992 7692+ 34016 116» 0.042 3234067 0Oel26 44876
2 0=25 6152« 34020 50270 117 1.080 66450 34262 126e Qo244 16214388 06795 304835
3 30 5480s 34400 60410 105 1.033 5664 34514 108. 0,118 6684378 Qebls 12,806
4 30«15 5770s 3370 64870 105 0.9580 5658+ 24304 102. 04062 350,806 04204 64383
5 1% 5756¢ 34090 64090 9. 1046 6025+ 3e234 97 04050 301274 00161 4eB067
6 19=30 5395« 24850 Te340 93 04993 $351s 24832 92 04455 24394315 14288 424049
7 50=20 7077« 34370 40440 105 14053 1453 34549 1104 0.029 216s142 04102 34,206
SUMewareccncae- (CYCLE COMPOSITE) 59204371 24095 105,026
#8CYCLE 4»e
1 IOLE 7581a 34040 49690 117 1.007 7634 34061 117 04042 3204669 0Oel28 44948
2 0=25 6882« 34010 4e870 117 14050 7227+ 3«180 122 04244 17634419 04771 294979
3 30 5635, 34500 60670 105. 1,013 5711a  3e547 106 0.118 673,956 D.bl8 124558
4 30=-15 5948s 24810 64980 117. 04979 5822+ 20751 114 0.062 35614016 2,170 7103
5 15 5791e 24230 60120 105, 1.036 60020 30347 108 04050 3004120 0el67 Seble)
6 15=30 5421e 24690 74330 93 02997 5409 20684 92 0s455 24614516 1e221 424228
7 %0=20 6819 34340 40330 105 1084 T398s 34622 113. 04029 2144552 0,105 34303
SUMwwereesaw=e (CYCLE COMPOSITE) 60954250 24983 1054564
AVERAGE SUM OF CYCLES 1«4 60964332 24934 914945
SUzuKl RUN=3 8 = COLD CYCLE K = 1.0000 W = 489
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co Co2 NO(K) FACTOR HC <o NO(X) FACTOR HC co NO(K)
*aCYCLE &#a
1 IDLE 5548, 3140 60720 460 le180 654%9¢ 34707 S54» 02042 2754099 00155 24280
2 0=25 4461¢ 34040 44460 57 10342 5990s 4e082 Tée De244 14514677 04996 184676
3 30 4836¢ 34520 64800 69 1.052 5087 34703 T2 0.118 6004338 06436 84565
4 30=15 5450¢ 34460 66990 69 04992 5410s 36434 68 0.062 3354447 06212 Le246
5 15 5309. 3.180 64680 69 1.035% 5497« 34292 Tle 04050 2744857 0elé4 34572
6 15-30 5079« 24780 Te320 69 1,021 5188s 2829 T0e 04455 23606545 1e292 324068
7 50=20 7390« 34460 34630 93 1.086 8031s 34760 101. 0029 2324924 04109 24931
SUMeeccensee=a (CYCLE COMPOSITE) 55404891 34367 724342
*8CYCLE Ton
1 IDLE 7525, 34140 40640 10%. 1,011 7610s 34175 106 04042 3190643 0,133 %9460
2 0-25 6635+ 34120 4260 93¢ lell6 T408¢ 20483 103 Qe 244 1807+715 04850 254337
3 30 5825« 34670 54650 105 14037 60434 34807 106 0s118 713120 0Qeb49 12.854
4 30=-15% 5958¢ 34470 84890 105. 0a962 57360 3341 101 04062 35548668 04207 64268
5-18 5739 34040 50430 8le 1.102 6329, 34352 B9 0.050 3164453 04167 EXLY-1
6 1530 5440« 24880 Te250 69 04995 5415s 24867 68e 0455 24544219 14304 314254
7 %0=20 6726« 34360 44280 93 1.096 3740 3684 101, 04029 2134873 06106 24957
SUM=eeoomme—ea {CYCLE COMPOSITE) 6190595 3,218 B87.598
AVERAGE SUM OF CYCLES 6&=7 88654741 34293 79.970
SUZUKt RUN=3 € = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E 1 G H T E D
NUMBER NO(X) FACTOR HC co NO(K)

1 63074731 24694 634324 00875 5514926 00235 54540

2 60614974 24963 934866 00875 5300422 0e259 84213

3 59204371 34095 1054026 000875 5184032 Qe270 9189

“ 6095250 2+983 105.564 00375 5334334 00261 94236

6 55404891 34267 726342 043250 18004789 12094 23,511

? 51904595 3,218 87.%98 043250 2011.943 14046 28.469
SUMswecaanaccs (TRIP COMPOSITE) 59460449 34167 B84.161

B-24

DILUTION FACTOR = 1445/(C0240¢5%C0+10,8%HC)



SUZUKI T250 RUN=4
~ COLD CYCLE K = 140000 W s 489
CONCENTRATION AS MEA
MOOE o AT co: EN:?EED D:LUYION ADJUSTED WEIGHTING WEIGHTED
ACTOR HC €0 NO(K)  FACTOR HC <o NO(K}
*ACYCLE 1%#
1 IDLE- 8526. 24970
2 035 8366, 3:200 2-;28 52- 1.021 8710« 34034 LTN 04042 365,835 0.127 24359
2 0% 8ades 34200 . 51. 0.932 7198¢ 24982 47 0e246 19020820 06727 114599
2 30-15 6T5a. se3v0  ai3e0 H g-gg: :;3:' z.;;z 56 04118 8000300 04681 64688
. . 8 58, 0.062 421,152 0.328 3,615
5 15 8606 46120 5,020 64 c.80% 7620, 3. . . .
648 26, 04050 381,041 0.182 2,833
6 15=30 7586 40730 5610 644 04896 6803s 44242 .

- 574 06455 3095.559 1.9 6115
ZU;E-ES-----EE?é;CLg.2839053;270 7Te 1050 9280. 3.993 80,  0.025 26913 O:l;: 22:346
SNCYCLE 2w 7235,848 4,093 554560
1 10LE 12016¢ 34750  3.050 103, 04809 9732+ 24037

0 83 0e042 4084760 Qo127 34503
g oozs 12115. 44800 44160 87. 0833 8437, 34835 72, 0e244 20384812 0.936 174702
2 30-15 Bb5s 64020 94470  86. 04903  8006. 5.437  77.  0.118 944,800 0s641- 94165
. 35 :5:5. 64020 3,590 81. 6.918 7831, 5.510 The 04062 485,581 04341 4a597
s 15_3 925¢ 4e160 54050 77 04864 TT17¢ 34597 66, 04050 385,868 0,179 34329
6 1o 20 BOl7s %4890 52370 77, 0uB4b4 6769 44973 65, 0e035 30794895 24262 29,581
SU;_:_S___--Ef?:;CLz.zéapo 22,900 87, 1.04% 8822. 3.878 90, 0.029 2554863 06112 24637
eeyCLE aum S1TE) 76194582 44601 704517
1 IOLE 12711¢ 34560 34100 303 Ca719 9904 24774 80, 0.
042 4164006 Qs116 34370
? 0-25 10951, 6.760 44200 95, 04787 8626+ 34749 The 04244 21044876 04914 184259
3 30 8986. 64640 44080 904 04847 7617, S.628 76, 0.118 898,868 0.664 9.002
4 30-15 B6T4s 86160 34940 90. 0.884 76740 5.4%0 79 0.062 475,833 0.337 44937
5 18 9977, 44400  44BT0 77s 04812 8106+ 2,575 YN 04050 4054338 0.178 3.128
6 15=30 8584, 54650  5.060 77, 04845 7255, 4,775 65, 0+455 3301,11) 2,172 29.611
7 50-20 8613+ 44230  3.090 89, 04999 8508 42227 88 04029 2494655 0s122 24579
EHQYCLE-:’:---(CYCLE COMPOSITE) 78514691 44507 704890
1 IBLE 10039, 34700 34200 103 04912 9159, 34375 93. 0
062 3844703 0Qel4l 3.947
2 0-25 9644s 5,000 3.810 o1, 04866 8360, 44334 784 0.244 20400026 1,057 194249
3 30 85064 64620 44150 90, 04868 7391. 5.782 76. 0.118 872,189 0.678 9.228
4 30-15 8339 64300 44180 904 0e887 7401s 5591 794 04062 4584907 04346 4,952
5 15 9394 44360 5.010 90, 04836 7857 3.+646 150 04050 3924872 04182 3,763
6 15-30 8219. 5¢740 54650 90. 04833 6850s 4a784 13, 04455 31164994 2176 344131
7 50=20 8675« 44350 24760 90. 1.013 8793, 44409 91, 04029 2554022 0,127 2,645
SUM====azaseec (CYCLE COMPOSITE) 75204713 4e722 77,919
AVERAGE SUM OF CYCLES 1-4 75564958 644476 68,721
cEFFEPRER:
SUZUKI T250 RUN=4 - COLD CYCLE K = 1.0000 W 489
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co co2 NO(K) FACTOR HC €O NOIK)  FACTOR HC co NO(K)
*HCYCLE 6#a
1 IDLE 5161. 44020 3.230 103, 10340 69200 54390 128 0,042 2904649 0,226 5.800
2 0-25 5329 54140 44130 90, 1.166 6203« 3983 104 04266 1513.730 1,460 254566
3 30 5281« 7e180 4,650 103 1.055% 5671, 7.575 108. 0,118 6574460 0,893 12,823
4 30=15 $303. 64000 44770 103, 14074 5696e be445  110e 0,062 3534212 04399 64860
5 15 6987, 44540 3.050 103 04977 68004 44437  100s 0,050 340,027 0,221 5.034
6 15=30 6210e 854500 5,880 98, 0,945 5871« 50199 524 04455 26714363 2.365 424157
7 50~20 7490 60530 24450 95, 1.132 2481 5.129 107, 0,029 245,977 0,148 3,119
SUMmmmoanmanc=(CYCLE COMPOSITE) 60724442 54716 1614360
#UCYCILE Toe
1 10LE 9046« 3690 3,130 117, 0:976 8835. 34799  1lbe 00042 371.110 0.159 4,799
2 0=25 B793e 54180 4e060 10T. 0.878 77100 40524 93¢ 0s246 1861.277 1.103 22.892
3 30 7747 74150 44130 1034 04902 5989, 64450 92 0,118 8244745 04761 104965
4 30-15 7825, 64140 4.130 117, 0.926 7249« 54668  108. 0,062 4494471 04352 64720
5 15 8885¢ 4¢T790 4600 103 0,873 7765 44186 90, 0,050 3664264 0,209 4,500
& 18~30 7962, 54880 94220 103. 00865 6888, 5.087 89 0ok85 31344400 2,314 404548
7 50~ 7 24280 98 14046 8921« 4,989 102 0,029 2564717 04143 2.973
50~20 8327, 4e740 | 24 7307.987 5.045 93,401
SUM====m=maea= (CYCLE COMPOSITE! 6 go'zxs 5.380 974380
AVERAGE SUM OF CYCLES 6-7 690. +3 *
SUZUKT 1250 RUN=4 = COLD CYCLE
6 H T E D
CYCLE CONCENTRATION AS DETERMINED WEIGNT ING w E I
NUMBER HC <o NO{K) FACTOR HC co NOK}
560 0.0873 633,136 04358 44861
3 7235.848 kugg: ?[3:517 0:0875 6660713 0402 64170
2 76194582 ' 0.394 202
3 78514691 %4507 70,890 040873 687,022 . 6e
12 774919 0.0875 658,062 04612 64617
4 75204713 47 1973.543 14857 324942
7186 1014360 03230 . . .
6 6072442 3. 0.3250 2375,096 1,639 30,355
7 73074937 5.045 93,401 2 4993.575  5.068 87:350
SlIMememammme=e(TRIP COMPOSITE!
B-25
DILUTION FACTOR » 1445/(C02+0e5#C0+1048#HC) EERRSEN



SUZUK] T250 RUN=5 § ~ COLD CYCLE K = 1,0000 W= 489,

CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTETD
MODE HC co co2 NO(K) FACTOR HC <o NO(K) FACTOR HC <o NO (K}
*=RCYCLF 1%
1 IDLE 8805¢ 24610 34130 T7e 1039 9155 24713 80, 0e042 3846544 04113 34362
? 0=25 9011s 24870 3,A70 77 04964 8689 24767 T 0s246 2120.,181 06675 184117
3 30 8182+ 5.980 34300 T7e 0960 T7831s 54744 73 0s118 9244070 04677 84728
4 30=-15 7957« 54610 36270 77 0s988 78654 54545 - 0062 487664 V0343 44719
5 15 9712« 34780 4e450 TTe 0e861 8367+ 34256 66 02050 4184397 00162 3.317
6 15=70 7840e 40840 54040 7. 0s910 T137s  4e406 70 04455 32474551 24004 314895
7 50=20 T440e &s0D0 246%0 88 1139 B4TTs 44557 1004 0029 2454852 0a132 24907
SUM-wecccnamas (CYCLE COMPOSITE} 78284263 44119 73,048
*UCYCLE 24«
1 IDLF 8387« 34190 24790 8le 1s078 9046 34440 87« 0042 3796952 Oal4s 34669
2 0=2% 8057« 34590 30630 77 10026 B269s 34684 T9e 0s2644 2017877 00899 19.2684
3 30 6993 %4960 34560 T7e 1,028 71954 64132 79 0,118 8494038 0.723 94348
4 30-15 6760+ 85,100 348680 T7e 1,071 T244e 54465 824 04062 4494141 00338 54115
5 1% 75184 34730 44840 77. 0978 7353 34648 754 0.050 367.673 0.182 3.765
6 15=30 6561, 4.180 5.960 T7. 06957 6285« 44004 73 0s455 2859840 14821 33,563
7 50-20 6452, 44240 34370 89 12263 75090 40934 103, 02029 2174774 0el43 34004
SUM==~eecmanw ==(CYCLE COMPOSITE) 71614296 44253 77751
*HCYCLE Ins
1 IDLE 6085, 24570 3,130 17 14319 8030, 3,391 101, 0042 3374292 04142 44268
2 0=25 5983+ 34420 34900 A 1,201 71864 44107 92, 04244 1753.519 1,002 224567
3 30 5419, 5490 44840 90. 1.079 5847s 54924 97« 0.118 6904001 04699 11,459
4 30-15 5355¢ 54430 49420 89 1,122 §010s 60094 99 0.062 3724657 04377 64193
5 1% 5610¢ 34440 44910 T7e lelb2 6410. 3,931 87 0.050 3204538 04196 44399
6 15=30 5161s 3750 64030 7T 1,075 5551. 44034 82 04455 25264151 1.835 37.689
T 50=20 6092¢ 40420 34160 17 1.213 7392+ 54353 93 04029 2144378 0a155 2.709
SUM= === ~m—me= {CYCLE COMPOSITE) 62144540 44409 89.287
4#8CYCLE 40e
1 IDLF 5505+« 20280 3,020 T7. lel34 7898¢ 34271 110 0042 3314757 04137 44640
2 0=25 5409s 24910 44090 T7e 1.273 6887+ 30705 98« 0e244 1680¢645 04904 23,924
3 30 4991s 856190 54500 103, 14075 5366« 54580 110. 0.118 6334253 04658 13.068
4 30=15 4578. 4e900 5.890 89 1.091 4994¢ 54349 97 0,062 309.684 0.331 64024
5 15 4923. 24820 5.750 77. 1.162 5721, 234277 89 0,050 20864064 0.163 Lot T4
6 15=30 46T79e 40010 64040 77 10107 5179s 4e433 85 Des55 23564768 20019 384784
7 50=20 5819¢ 44870 34350 840 14201 6990s 5850 100. 0.029 2024732 J.169 2926
SUM= e —aeee- ==(CYCLE COMPOSITE) 58004906 44385 93,843
AVERAGE SUM OF CYCLES 1-4 d 67464251 44289 834482
cERBERSE e
SUZUKI T2%50 RUN=5 s = COLD CYCLE K = 1.00CC W= 4894
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHMTING WEIGHTETD

MODE HC co co2 NO(K) FACTOR HC co NO(K) FACTOR HC co NO(K)
#aCYCLE 6n»
1 IDLF 34BTe 24440 3,040 77 1,806 6299, 40408 139, 0,042 264,589 0,185 54842
2 0=25 3926« 34700 40910 77 1.318 5175« 44877 101 04244 12624735 1,190 244765
310 4291« 354470 5.800 103, 1.101 47240 64022 113. 0.118 5574502 04,710 13.382
& 30~15 4171s 54010 5.510 89. 1.158 4830s 54802 103, 04062 2994506 04359 64390
5 1% 44284 24820 64050 77 1,184 5244¢ 34340 91, 04050 2624231 Osls67 44560
6 15=30 4562 34960 64000 T7e 14123 5125¢ 4eb48 Bbe 04455 23316904 24024 39,359
7 50=20 5920« 44030 24660 90. 1,310 7755 54279 117, 04029 2244902 04153 34419
SUM=e=ceeeae=e { CYCLE COMPOSITE) 52034371 44789 974719
*##CYCLE T##
1 IDLF 5350¢ 24080 3.060 T7e 1e467 T7853s 34053 113, 04042 3294839 O.l28 44747
2 0-25 4861 24170 34460 80 1e408 6846e Golb4 112, 04244 16704560 1,089 274493
3 30 4991e 54380 54500 103 14068 $332s 54727 1104 0.118 6294287 04675 12,986
& 30=15 4839 50120 84340 99. 1,104 5345, %4655 109, 04062 3314420 04350 6.780
5 1% 5127« 34010 64310 T7e 1,086 5865« 34269 83. 04050 278,260 0,163 4,182
6 15=30 4779 4el180 64050 77 1.090 5209, 44356 83, 0.455 22700400 24073 38.192
7 50=20 5967« 34090 34090 86 12308 7809¢ 40044 112, 04029 2264468 04117 34263
S' M mmeamm— ~==={CYCLE COMPOSITE) 58364235 44598 97:646
AVERAGE SUM OF CYCLES 6-=7 55194803 44594 97683
SUZUKI T250 RUN=5 S = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHT ING Ww E I 6 H T E P
NUMBER HC <o NOCK ) FACTOR HC <o NO(K)

1 78284263 40110 734048 0.0878 6844973 0389 84391

2 71414296 44253 T7.751 040875 6244863 0,372 64803

3 62144540 44409 89287 0.00875 543,772 0.385 T.812

4 58004906 44385 934843 0.0873 5074579 0e383 8211

6 52034371 40789 97719 0+3250 16914095 1e556 31.758

7 58364239 40598 974646 043250 18964776 1le494 314735
SUM==ceancece=(TRIP COMPOSITE) 59494060 49552 924712

B-26
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SUZUKT T25 -
0 RUN=6 $ = COLD CYCLE K = 10000 489,
CONCENTRATION AS MEASURED DILUTION ADJUSTE
s} WEIGHT ING WELIGHTED
L Ielv]
€ HC <o co2 NO (K ) FACTOR HC €O NO(K}  FACTOR HC <o NOI(K )
*RCYCLE 144 b
1 1DLE 6845. 14990 5,750 51 14025 7020, 240
- . 41 52 0eQ02 2944859 0.085 2,196
; gozs g;;g: z;ggg g.gzg 58 0e765 5161¢ Te604 “ho Ge246 1259.420 14855 10,837
20 s 25oa. Sw020 . 77 14017 5653¢ 66124 784 o.l18 667,156 04722 Sa204
5 15 2008, 1. 1 64050 77 1,008 5294e 54356 77. 0.062 3284254 04332 44816
v 1,910  7.560 5]e 04973 5751s 14859 49. 04050 287,553 04092 20482
6 15=30 5331s 34160 74960 b4 04947 5053¢ 24995 60 Q.455 22994154 14362 274601
- L] . .
Zuag_fg_____fgZé;CLg-gggpos?;é?o 85¢ 14123 6600 54213 95,  0.029 1914416 04151 24769
Y 5327.816 44603 594949
1 IDLE 69564 34380 44640 77 14032 7182. 24490
e 794 04042 3014670 04146 3,339
; 2075 6864s 34500 54810 77 0968 6647¢ 34389 Tha 0e244 1621.895 0.827 184154
0 5523. 54400 6.910 90. 04930 5141. 54027 83, 04118 6064738 0,593 9.887
4 30-15 5140¢ 56450 64820 84 04960 4937 54234 804 04062 306,094 0.326 54002
Z }2 . 5715 34070  7.190 bhs 04973 5562 20988 624 04050 2784131 04149 34114
6 c-; 531Re G360 74440 67e 04943 S019s 4alld 634 04455 2283.701 1.872 284771
SU:_:-S_----EZ?g;CL’é-ggaposl;;ng 92, 1.11? 6369, 54140 102. 04029 1844714 04149 24981
reie v - 5582.944 4,062 714290
1 IDLE 6735s 34330 5,270 77 14020 68734 34398 78 04042 2864667 04142 3.300
2 0-25 6681s 34830 6.040 8. 04955 6385+ 34660 7. 0e244 1558.116 0,893 18,890
1 30 5623, 54500 7.000 90. 04514 5152, 54040 82. 0.118 6084042 0.5% 94732
4 30-15 51260 56090 74600 99 04924 4739¢ 44706 91, 00062 293.874 0,291 5.675
5 15 5627¢ 34520 74180 64 04965 S433s 34398 61 04050 2714660 C.169 3,089
6 15=30 5152. 44400 74630 72+ 04941 48520 4elbh 67, 04455 2208.000 1,685 30,357
7 50-20 6391¢ 64910 34680 79 1e112 7108. 54460 e7. 0.029 2064133 0,159 24548
SUM=m===cocean (CYCLE COMPOSITE} 54344495 44136 744093
*#CYCLE &%
1 IDLF 6790+ 34660 54390 776 04996 6765s 3646 16, 04042 2844137 2.153 3.222
2 0-25 6745s 44210 64100 77, 0936 £316. 34941 72. 0a24h 1540.63¢ 0,961 17.587
3 30 5609 54270  7.000 90. 04923 5182, 44869 a3, 04118 611,557 04574 9,812
4 3C-15 5239« 54470 74530 TTe 04910 4770s 44981 704 0.062 295,787 .308 46347
5 15 5837¢ 3820 74450 77 0:923 5389 34527 71e 04050 269,475 04176 3.554
6 15-30 5438. 44960  7.500 77. 0.914 4973« 44536 79, 04455 22634111 24064 324046
7 50-20 6507« 44600 34750 87, 1.108 7214e 54100 964 04029 209.228 J.167 2.797
SUM=—===veceena(CYCLE COMPOSITE) 5473.931 44386 734367
AVERAGE SUM OF CYCLES 1-4 5654,797 44297 694675
PETRO-CHEM
COMPUTING TNGC
SUZUKT T250 RUN=6 § = COLD CYCLE K . 1.0006 & 4894
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WECTGHTED
MDDE HC co coz NO(K) FACTOR HC €O NO(K)  FACTOR HE s NG (X )
#%CYCLE G%e
1 IOLE 1534, 34290 5.750 77 14293 4570s 40254 99, 0.042 151.963 0.178 44182
2 0~2% 4031e 44350 54880 77. 1a168 47104 54083 89 0e244 1149¢349 14248 21.954
3 30 3950 56430 74180 90, 1.023 4044s 54559 92 04118 4770257 Q4656 10,874
4 3C=15 3748e 46970 74930  103s 1,002 3757. 44982  103. 04062 2324973 04308 62402
5 15 4688. 3.840 74330 77 14013 4745, 34890 78. 0050 23T7e461 04194 34983
6 15-30 4489. 54220 74330 77, 0,980 4401. 5118 75, 04455 2002.700 2.328 344352
7 50-20 6043s 54360 34600 94, 14132 6842. 6,068 1064 04029 ‘t:g.zgg g.tgg ez.sgg
SUM~m==commean (CYCLE COMPOSITE! : * *
TrCaCLE Te 1,021 6709» 34971 91 04042 281,779 04166 34859
1 IOLE 6571s 34890 54160 90 . » 3 . . * . tsan
2 0~25 6539: ‘.:910 5:970 90 04936 6122« 44597 - Ce244 14934820 lel22 204568
3 10 5657 4170 84140 103 04877 4875 44185 90 0.118 575317 Ga493 104663
4 30-15 5153, 6s450 64980 9% 0+961 5057, 44376 92, 0.962 3134536 04271 5,719
5 15 5714s 36700 74560 77. 04930 5317s 344643 1. 0.050 265.876 04172 34582
6 15-30 5455+ 60480 74130 82, 0.891 4869s 5774 73, 04455 2215.7¢2 §'6§7 3;.53;
7 56=20 61G4e Ga350 4e4l0 106 1.096 B738. 44770  116e 04029 5;2?.25: “:;92 g2
SUM==—=n=—uma(CYCLE COMPOSITE) 4915.818 5.037 824873
AVERAGE SUM OF CYCLES 6-7
- CLE
SUZUKI T250 RUN=6 § - coo o
6 H T E D
CYCLE CONCENTRATION AS DETERMINED WELIGHTING W E
NUMBER HC ) NO(K) FACTOR HC co Natk)
R A VLR rot -t S+
[ ]
2 5582944 40062 71‘:093 0.0875 4754518 04361 6a483
3 54344495 4136 0875 478,969 04383 62419
6 54730931 4.288 12,087 03260 14594290 14652 274544
6 44904125 54083 A 0o3 043250 1725.991 14622 264326
7 53414511 40991 : 51040460  4s718 784257
SUM====ommweea (TRI® COMPOSITE)
B-27
PETRO.CHEW
COMPUTING. INC

DILUTION FACTOR » 1445/ (C0O2+0e5#C0+1048%HC)




TRIUMPH RUN 1 B8 = COLD CYCLE K = 1,0000 W= 567
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC Co Co2 NO(K) FACTOR HC co NO(K} FACTOR HC (<¢] NO(K)
*8CYCLE 1us
1 1DLE 1063¢ 74480 60950 153, le224 1302« 9e161 1876 00042 844685 04384 74870
2 0=2% T20e 54220 94520 532. 1123 808¢ 54863 597 0e244 1974353 14430 145,822
3 30 416s 74760 94300 227. 1e063 442¢ 84255 2410 Oel18 524224 04974 2084497
4 30=15 4761l 50700 64090 203, 14029 4902« 54869 209 04062 3034946 064363 124959
5 15 T30e 84820 8,080 198 1100 B803e FebBé 217 04030 400160 04474 10892
6 15=30 672¢ 64310 94890 6104 1.0%2 707 6eb44 6424 0e455 321,951 34023 2924247
7 50=20 7521+ 34520 4eT4O 483 06991 7457« 34490 480 0029 216279 04101 134946
SUMeesevecaana (CYCLE COMPOSITE) 11864600 64752 512.237
##CYCLE 2a»
1 IOLE 3283s 84830 44880 215. lel29 3707« 90971 2424 Ge042 155.704 0Qe4ls 106196
2 0=25% 14364 Te740 84610 598e 12033 l4B8he 74998 617 00244 3624099 16951 1504790
3 30 1009s 80910 84530 239, 1030 103%e 94179 2460 0ell8 122659 14083 294054
4 30~-15 5904s 64520 54300 231. 04970 5731s 64329 2260 0a062 3550355 06392 13,903
515 1105 94540 T+580 210 1070 1183« 104213 2240 04050 594152 04510 116241
6 15=30 937¢ 60790 92980 T24. 1036 971e 70039 7500 0eb55 4414972 34202 3414503
7 50=20 T634e 40020 40640 448, 00973 Té3le 30913 4360 04029 2154519 04113 124647
SUMeemewacaa=e (CYCLE COMPOSITE) 17124462 74673 5694337
«8CYCLE 3#e
1 IDLE 3852s 94090 ° 44880 239. 1.067 4111e 94702 285, 04042 172,678 0407 10,713
2 0=25% 1782« 74620 9+030 551. 0e904 1724¢ 74499 5424 Qo244 4204751 14829 1324325
3 30 937« 94660 84110 26%» 1.039 9730 100039 274, Oells 1140909 1la184 324375
4 30-15 5361« 64920 49990 2420 1.018 2458e 74046 2460 0e062 3384453 06436 154278
5 1% 1317« 94540 T390 213 10067 1405¢ 10e184 229 0050 704298 04509 114476
6 15«30 1024¢ 84170 84810 433, 14035 1060 Bes61 44084 0es55 4B24528 34849 2044037
7 50=20 T042s 54630 3.710 283, 1.026 T228¢ 50777 290. 06029 209:560 04167 84421
SUMemecccaacaa {CYCLE COMPOS[TE! 1809.180 84385 4144628
##CYCLE aun
1 IDLE 2335¢ 94270 60470 239 le 064 2484e 94864 254 0e042 1044354 0Qeblé 104681
2 0=25 1537« 84330 Te480 440, le089 1675. 94078 479, Qo244 408,712 2421% 117,002
3 130 1063s 94700 7750 239, 14054 1121. 10230 252 00118 132,294 14207 29,744
& 30=-1% 6777« T4650 54500 239, 06999 4775 74687 238, 04062 296,089 Deke?6 144813
5 15 1601s 94900 T7.230 226+ 1042 1669+ 104320 235. 04050 83.450 04516 11780
6 15-30 1147« B8+940 84280 399, 1036 1188e 90266 413 0ea55 5404958 4e216 188.179
7 50~20 8199« 54190 34540 290. 06967 7931¢ 54020 280¢ 04029 2294999 0el45 B8el135
SUMeeweercecea (CYCLE COMPOSITE) 17954859 9191 3804337
AVERAGE SUM OF CYCLES 1=6 s 16264025 B84000 4694135
, o -,
PETRO-CHEM
COMPUTING INC
TRIUMPH RUN 1 B8 = COLD CYCLE K = 140000 W= 5676
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WELIGHTED

MODE HC co €02 NO(K) FACTOR HC cc NOIK) FACTOR HC co NO(K)
«nCYCLE su#
1 IOLE 2333¢ 94780 5890 165 1.090 2543+ 106662 179 04042 1064829 04447 14555
2 0=2% 1130« 84430 84500 4254 1040 1175« 84771 442e Ce244 2864890 24140 107.901
330 647¢ 94900 84080 202, 1,056 6834 104456 213, O.118 804634 14233 25.175
4 30=1% 4B7%« 64890 40960 192. 1060 5170e 74308 203, 0s062 3204601 0Oe453 124626
s 15 1326+ 10530 64950 177 1062 1399+ 11s196 188 0e050 69967 00559 9410
6 15=30 892s 90330 84200 386, 10048 935¢ 90783 404 Qe455 4254572 44451 1844160
7 50=20 8248, 54040 34260 238, 04987 01420 %4975 234, 04029 236,133 0.lés 64813
SUMmececcnanese (CYCLE COMPOSITE) 15264630 92430 3534643
#aCYCLE 7Tae
1 IDLE 2458 94560 64200 302. 1.059 26044 104235 319. 0042 1094387 04429 136439
2 0=25% 1607« 94070 T+660 361, 14040 1672¢ 9440 375. Qs244 4086136 24303 91.684
3 30 893« 100200 T«290 2144 1085 971e 11073 232 Oe118 1144650 10306 276413
4 30=135 5267¢ Te020 5.280 206 1001 5274s 74030 206 Qo062 3274042 Qo435 12.791
5 15 1746e¢ 104710 64740 202 14037 1810e 116107 209, 0.050 904542 04555 104475
6 15=30 1157 9.850 7880 318. 1031 1193+ 106162 328 04455 5434119 44623 1494275
7 50=20 7547¢ 54510 34550 257, 04999 T544e 56607 2560 04029 2184776 0elb2 Te45
SUMmeceevecne= {CYCLE COMPOSITE) 16114654 96817 3124530
AVERAGE SUM OF CYCLES 6=7 16694162 96624 333,086
TRIUMPH RUN 1 B « COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E I G H T E D
NUMBER HC co NO(K) FACTOR HC co NO{(K}

1 11860600 60752 5124237 0s0875 1036827 0+590 444820

2 17124462 Te673 5694337 000875 1494840 04671 494817

3 180941080 84385 4140628 00875 1584303 06733 364280

4 179%.999 94191 3804337 0.0875 157,137 04804 334279

6 15264630 90430 353,643 043250 4964154 3.064 1144934

7 1811.654 9.817 312.53%0 043250 5884787 34190 101572
SUNMe—eemec—==e{ TRIP COMPOSITE) 16544051 9055 3804703

B-28

DILUTION FACTOR = 1445/(C024045#C041040%HC)



TRIUMPH RUN 2 .

8 - COLD CYCLE K = 140000 W = 567
CONCENTRATION AS
MOOE ox ATION As MEAgURED DILUTION ADJUSTED WEIGHTING WEIGHTED
NO(K? FACTOR HC €O NOIX)  FACTOR
HC co NO(K}
#8CYCLE 1w+
IDLE
2 ooss Ltoge eidoo 40990 3¢ lu667 14920 94503 115.  0u0ez 620676 04399 44831
3 30 378:  £:730 5'178 267, 16547 1T16e 9e41l 413, 0e244 4184847 24296 1004540
% 30-15 22870 40379 47 141, 14697 636s 8,031 239, 0.118 750131 04947 280249
5 1% 1167 6valo 5°49° 124 14389 45264 64073 172, 04062 2804663 0,376 10,685
& 1530 848 3.400 50700 93, 1e459 1674 94356 135, Cs050 83,712 04467 64787
7 56-20 7469: 20270 3:‘53 ;:Z: }.32: 1:19. 84405 6676 04455 6004555 34B24 303,818
SUMemmmmmm=r [CYCLE COMPOSITED . 8560 24601 417, 04029 2484247 0,075 12,098
#eCYCLE 204 1769832 84387 4674311
; ;E;E ;;gg- g-sgg 2.360 141, 14230 60334 74700 173. 04042 2534418 04323 Te284
3 30 o790, 50370 5-230 451. 14399 3082s 7.988 630, 04244 782,029 14949 153,956
& 30-15 899 42870 4‘3~° 165. le617 1583s 84688 266 0s118 186+901 1,025 31.500
420 1099 4e870 a3 0 145, 14201 5887+ 548%2  174s 04062 365,011 04362 10,803
6 15-10 1128s 50840 5'3;0 121, 14703 28264 104936 206, 04050 1614308 0,546 10,306
7 5020 I425. 29770 3:432 :f;: i-:;: 2261. 8,190 527, 0e435 7584747 34726 2404138
SUMeooaammecan (CYCLE CONPOSITE) . 56e 34117 3484 04029 2424332 04090 10.117
#CYCLE 32# 269947649 84026 46644104
; ég;? ;ggg- :-gxo * 34070 153, 1e198 6686s T.201  fo3. 04042 2804812 0,302 74699
3 10 1105« &4 10 S50 Al 1e329 4017 76854 493 Qo244 9800341 14916 120,313
. sT10 54340 187 letb6 1620s 94829 230, Qell8 191
4 30=18 4727, 4,800 3,860 157 . 914199 1lel6l 272165
s 15 ] . 14278 6041e 44134 200. 0s062 3746571 04380 124440
2300e 64870 44080 14l. 1e342 3088 9224 189
6 1%=30 1807 34980 . . . 04050 1544412 0,461 9466
3 soma0 18070 3. 3 5,760 316, 1e413 1988s  Bes23 446 00455 504,783 3.832 203,206
su"_____-_____(2;CL2-:ggpos§;Z?0 1930 14191 8549, 4027  229s 04029 2470946 04116 64668
S2CTCLE amr 21344065 84171 3864960
1 IDLE 52964 64280 34120 177 14210 6411a 7
0 o Te599 214 04062 2694281 04319 84996
g gozs i;;:. 54950 44790 460 14351 3708. 84041 621e 002644 9044903 14962 1514696
o 5630 54310 165 14656 17930 94657  240e
3 30-15 3300 A Osll6 211,587 14139 284360
4 30 4719 29 44050 169 16229 5802¢ 64505 207. 04062 359,782 04403 12.884
o 4le 64930 4640 165, 14336 3396s 94261  220s 04050 1694801 04463 114026
s lg zg 1941s 6340 54450 325, 14358 28260 84578 453, 04485 11944980 34903 2064243
su:-:- 7179¢ 24660 34400 3716 14161 8338s 3.089  430e 04029 2414826 0,089 124497
=w=ceces(CYCLE COMPOSITE)
AVERAGE SUM OF CYCLES 1eé S iniey &l Maite
27386952 €4215 4374520
o
PETRO-CHEM
COMPUTING IN(
TRIUMPH RUN 2 8 = COLD CYCLE K = 1,0000 W = 567,
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co  coz NOIK) FACTOR HC €O NO{K)  FACTOR HC co NOIK)
#aCYCLE &#%
1 IDLE 5004e 6¢160 34280 93 14232 6167+ 74592 1l4e 0042 2594060 04318 44814
2 0-2% 24344 64370  5.270 308, 14308 31845 84333 402 0244 776,949 2,033 984315
3 30 1021+ 64540  A4.640 93, 1.608 16424 104521 149 Oell8 193,830 1.261 17,655
4 20-18 34580 4eT40 34400 81. 14525 8275, 7.231 123, 04062 3274076 04448 74661
5158 2681e 7¢300 4,820 14ls 14300 32260 9.493 183, 0,050 161328 04476 94168
6 15=-30 1535, 64010 52720 377, 14396 2143, 84393 526 Qo455 9754378 3,818 239.555
7 50=20 6961s 30590 24230 134. 14258 8735, #.518 168 00029 2534330 0,131 %4890

29464934 84466 36824061

SUMmemeescaesa {CYCLE COMPQOSITE)
#uCYCLE Tan

1 IDLE 4854 60620 3.5%80 141, 1e195 5601« 74911 166 0042 2434653 04332 74077
2 0=2% 3000s 64250 5.100 323, 1,264 3794e 74904 408 Qo264 9254774 14928 994675
113 1359s Te210 5¢020 léle 14436 1952, 10,358 202, 00118 2300388 14222 234903
4 30-18 4389, S.080 34030 133, 14406 6172+ Telaa 187. 04062 3824702 0s442 11597
519 3043. Te570 40480 129, 14255 3819, 94502 161. 04050 190.987 04475 84096
6 19=30 20630 60520 5400 267 12332 2747 84682 355 0ea55 12504054 3,950 161786
7 50=20 6390, 24790 22970 3404 1.287 8224, 3.390 437 04029 2384500 0,104 124690

16624061 84056 3244825

SUMeam—cccanes (CYCLE COMPOSITE)

AVERAGE SUM OF CYCLES 6=7 32044497 84461 3534443

B = COLD CYCLE

TRIUMPH RUN 2
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E 1 66 H YT E D
NUMBER HC co NO(K) FACTOR HC <a NO(K}
1 1769.832 80387 467311 040875 154,860 0733 40,889
., 2 26990749 80024 4644106 0.0875 2364228 06702 40.809
3 31344062 80171 3869960 00875 2740230 0e7146 33,859
4 33524160 84280 4314704 040875 293,314 0.724 37,774
6 29460934 0e466 3820061 8.;2;3 lgg;-zzg :.;z: %g;.;zg
40825 216 . .
. it NP 22 : 30414556 8e375 3824870

SUMseanacanmmes{TRIP COMPOSITE)

B-29

DILUTION FACTOR = 14s5/(C02+40459C0+10+8%HC)
CORTRRE R



TRIUMPH RUN 8 = COLD CYCLE K = 140000 w = 5670
CONCENTRATION AS MEASURED OILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co co2 NO (K) FACTOR MC CO  NO(K) FACTOR HC <o NO (K}
##CYCLE 1w»
1 IDLE 2317« 7790 64920 69 1088 25220 84481 75 Qo042 1054955 04356 36155
2 0=25 1032+ 7990 8,200 378, 1,089 11240 84704  4lle Qo244 27644330 24123 1004481
3 30 3The 64760 94410 165, 14098 411e 74629 181 Oell8 484500 04876 214397
4 30-15% 35384 Te760 74790 132, 04936 3310. T.284 123, 04062 2054235 04450 Te661
5 1% 14874 84760 64830 85, le131 1682, 9.911 964 04050 844119 04495 40808
6 15=30 999« 84510 84450 410. 14051 1050s 8,952 431 0eb55 4784158 40073 196241
7 50=20 8600s 40920 42760 184, 04878 7553 44321 161, 0029 2194063 04125 4e686
SUMewneoccasee (CYCLE COMPOSITE) 14154364 84501 3384432
#2CYCLE 24+
1 IDLE 2066e 94540 64150 113. 14102 2277. 104518 1244 04042 95.670 0Oe44l 54232
2 0=25 14060 94200 74260 166 1.08% 1523, 9.971 179. 04244 371.823 2.432 434899
3 130 895¢ 84870 84390 129, 1.051 940e 9325 135, O.118 111,034 1.100 164003
4 30-1% 5741e 84560 74230 113, 0.818 4700, 7.008 92¢ 00062 2914421 04434 54736
515 15037« 104020 7,170 113, 1.050 1578+ 104525 118 06050 784943 06526 56935
6 15=30 1086+ 94000 8,190 230, 14045 1135s 9¢413 - 240. 00485 5164839 44283 1094459
7 80-20 7606 8740 54250 179, 0.887 6751s 54095 1584 04029 195,801 04147 44608
SUMe—ccccncae= (CYCLE COMPOSITE) 16614535 9,366 1904874
##CYCLE 3ne
1 IOLE 39376 94430 ° 54860 141, 06977 3850e 9e222 137. 04042 1614707 04387 54791
2 0=25 2195¢ 9¢090 64600  Abd4e 1,072 23540 94752 476 Ge 244 5744588 24379 1164226
3 30 1147« 94620 84190 141, 1.018 1168. 9.796 143. Gal18 137.829 14155 164943
4 30=-15 5351e 94530 74430 124, 0+806 43164 74688 100. 0.062 267,638 04476 64202
518 23624 10320 64410 117, 1,026 2425+ 104597 120, 0.050 121,270 04529 64007
6 15-30 1573¢ 9310 Tes40 211, 1,051 1653« 94786 221, 06455 7524355 Gek52 1004919
7 50~20 78Ble 66140 5,220 180, 0,863 6801s 54298 155, 04029 197242 0e153 44504
SUM=meanca=aea(CYCLE COMPOSITE) 22124631 94535 2564595
*8CYCLE 4e»
1 IDLE 3607 948660 5.950 141 0.988 3563s 94544 139, 04042 1494681 04400 54851
2 0=25 2146e 12+190 7,700 257, 04899 1931s 100969 231, 00244 4T1e215 24676 56431
3 30 1189¢ 90900 84180 14l 1005 1196¢ 94958 14l 0s118 1414137 14175 164737
4 30~=15 5150¢ 96290 654580 132, 0.863 4448, 84024 114 06062 2754799 04497 74069
515 2707« 100340 7010 117. 0+960 2598s 94926 112. 04050 129,941 04496 54616
6 15=30 1711 94580 84490 203, 04958 1639. 9.182 1944 0e4835 T464193 40177 884531
7 50=-20 8759¢ 84260 44980 187. 0.780 6839s 64449 1464 0029 1984342 04187 44234
SUM=—oecea~e-={CYCLE COMPOSITE) 21124311 94611 1844471
AVERAGE SUM OF CYCLES 1-=4 185044560 94253 2424593
/o,
PETRO.CHEM
COMPUTING INC
TRIUMPH RUN B = COLD CYCLE K = 140000 W = 567,
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co C02 NO(K) FACTOR HC €0 NO(K) FACTOR HC co NOIK)
#8CYCLE &s#»
1 IDLE 308%¢ 90540 5¢580 93, 1059 3272« 104107 98¢ 0e042 1374453 Oe424 4el38
2 0=25 1754a 94690 64680 127, 1,080 1895¢ 100470 137 Qe 244 462444)1 26554 334483
3 30 812¢ 104230 74940 133, 10040 8434 104647 138, Osl18 994722 1e256 164333
4 3015 49420 90090 74110 124. 04853 4217« 74756 105, 06062 261+462 04480 64560
5 1% 3091e 10400 64950 105, 0+936 2893, 9.736 98¢ 04080 164,688 04486 44915
6 15=30 1528+ 94870 7.600 157, 1.022 1561. 10.089 160, 0e455 7104666 44590 73,020
7 30~20 8243e Te970 44480  219. 0+834 6882« 64654 182. 0.029 1994579 04192 5302
SUM==veevaceee {CYCLE COMPOSITE) 20164014 94986 1434753
*eCYCLE 7a»
1 IDLE 3228 94780 64200 129. 02994 3211 94728 1284 0e042 1344866 04408 5389
2 0=25% 21040 94980 6,280 154, 1.072 22554 104665 165, Qo244 5504290 2,602 406277
3 30 1189+ 9+480 Ts840 161, 1.065 1242+ 94914 1684 Oell8 14647386 141569 19.869
4 30-1% 3965+ 100240 7.580 118, 04853 338%. 84743 100. 04062 2094898 06542 66246
5 15 313%¢ 94560 54820 117e. 10036 3250¢ 90911 121. 06050 162513 00695 64065
6 15=30 1971 10540 64980 1264 1.008 1987. 104628 127 Oe455 9044371 44836 574813
7 50=20 8215¢ 74860 44890 213, 0.819 67320 6e4al 174, 04029 195,250 04186 54062
SUMemencnacsen {CYCLE COMPOSITE) 2303.927 104241 140.724
AVERAGE SUM OF CYCLES §=7 2159+970 104114 1424239
TRIUMPH RUN B = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E G 4 T E O
NUMBER HC co NO(K) FACTOR HC co NO(K)

1 14154364 84501 3384432 0.,087% 123,844 D743 29612

2 16614535 90366 1904874 00875 1454384 0e819 164701

3 22124631 94535 2564595 040875 1934605 04834 224452

. 21120311 94611 1840471 040875 1844827 04841 164141

6 20164014 94986 143,753 043250 655,204 34245 462719

7 23034927 104241 140724 0,3250 T48.776 3.328 654735
SUM==secceweea{TRIP COMPOSITE) 20514642 94813 1774363

B-30
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TPIUMPHN T120R

RUN=&

E) COLD CYCLE

K « 10000 A

567

CONCENTRATION AS MEASURED ODILUTION ADJUSTED WEIGHTING

MODE HC co co2 NO(K) FACTOR HC €0 NOUK) FacroéN Hg et ch TE 30(&)
*#CYCLE 1n%

1 IDLF 966+ 94780 7.000 68 1.121 1083¢ 104964 T6. 0.0642 454486 046 3,201
2 0=-25 1078. 84650 84050 141, 1.070 1154 94263 151 0e244 2814697 2-262 364845
3 30 391s 74620 94370 157 14065 416e 84122 167, 04118 494183 04958 19,748
4 30=15 416s 64600 7,820 116 14253 521e B4271 145, 04062 32,325 0.512 9,013
5 15 3666s 94840 7,940 77, 0s869 3188, B8.258 664 04050 1594445 0.414 3,348
6 15-30 204s  7.900 8,780 222, 1.110 337. 84772 246. 04455 153.590 3,991 112.161
;Uag:ig_-__-:soz. %0370 44840  léae 1.170 5269e 64285 168. 04029 1524826 2d.182 4,889
*RCYCLE pun (CYCLE compostTE) 8744556 84780 189,208
1 1DLE 6015+ 84950  4.640 103. 0.928 5586, 8.312 95. 0,042 2344647 04349 4,018
2 0=25 4943, 84640 64550 192 04894 4421 74729 171, 0s246 1078.964 14885 41,910
3 30 281s 84810 B+850 138. 1069 300s 96421 147, 0,118 35.460 1,111 17.414
4 30=15 1169, 7.850 7.710 121. 14124 1314s 84825 136, 0.062 8l.483 04567 84634
5 15 448 94910  7.690 77. 04831 3693, 84237 64 0.050 1844663 0.411 3.200
6 15=30 22000 84960 84310 217. 04936 2103e 84566  207. 04455 9574042 2.897 944399
Zuzo-zo “87;;ch‘égxpos?;;}o 113, 14113 5395s 64857 125 0,029 156.4683 Q4198 34648
enCYCLE 2nm - 27284746 84402 1736024
1 IDLE 6068s 84950 44770 103 04917 5569« 8214 944 04062 233,909 0.345 3,970
2 0=25 5079s 84160 74160 303, 04866 44030 14074 2624 02644 10744389 14726 644095
32 30 1488 94950 84340 143, 0.971 1445« 9668 138, 0.118 1704617 1,140 164396
4 30-15 1346s 84560 74430 114, 1.101 1482+ 94428 125, 0.062 91.923 0.584 7.7€5
5 1% 5081s 1064220 74250 86 04822 4128e 84303 69 04050 2064400 04415 3,493
6 15=30 2902 94410 84700 222s 0e876 28G4s 84249 1944 04455 11574612 34753 88.556
7 50=20 4842« 4a170 8.960 350, 1,092 52689 44555 3824 04029 1534382 04132 11.087
SUM=—memcemana (CYCLE COMPOSITE) 30884226 84097 1654384
*#CYCLE G##

1 IDLE 7291e 94280 44110 129 04872 6359, 84094 112 06042 2674092 0.339% 44725
2 0=25% 604Ta 84290 64850 225, 04827 8003, 64858 186 0e244 12204733 14673 4540621
3 30 2083, 104290 84230 134, 0.928 1933 94549 124 0.118 2280102 1,126 16,673
4 30=15 1787 84830  6s970  1lée 1.089 19464 9461% 126, 04062 1204654 0,596 7.697
5 15 4881 104450 64820 8ls 04837 4087. 84750 67 04050 2064355 0,437 3,391
& 15«30 2B852s Be810 84360 2224 0e915 2609, 84062 203s 04455 118746456 34668 924434
7 50=20 4421¢ 44010 5.660 469 14165 5183, 44674 546 04029 1494443 Q.135 154853
S M= mm—mme———ee (CYCLE COMPOSITE} 3377878 7.977 1844198
AVEKAGE SUM OF CYCLES 1=4 25174354 84316 185,456

PETRO-CHEM
COMPUTING INC

TRIUMPH T120R RUN=-4 § « COLD CYCLE K = 13000 W = 567

CONCENTRATION AS MEASURED OILUTION ADJUSTED WEIGHTING WELIGHTETD

MODE HC co €02 NO(K) FACTOR HC co NO(K! FACTOR HC [<e] NO(K)
#&CYCIE G
1 IOLE 5229« 84780 34250 129 14091 5706+ 94581 140, 0,042 239.661 0,402 Se912
2 0=25 43286 94410 64060 187, 04939 40640 84837 175, Oe244 991.788 2,156 624852
3 30 1431e¢ 94390 T¢940 134. 1.022 1463. 94601 137, Osil8 1724662 1l.132 164168
4 30-15 1347« 84980 64660 117 14248 1547 104313 134, 06082 95,918 04639 84331
5 15 4B24e 104630 64050 103, 0.874 4220¢ 94299 90, 0.050 211.005 0.464 4¢505
6 15-30 3497« 104620 62690 190 0,919 3213« 97560 174, 0+455 14624369 444061 79453
7 50=20 43686 4e400 64140 367, 1,110 4850, 44886 407 0+029 14046686 0O.l4l 11.818
SUM=mecaceeea= (CYCLE COMPOSITE) 33144073 94378 1694042
#aCYCLE 7u#
1 IDLE 4507« 10048C 54500 117, 0+922 4250¢ 90669 107. 0.042 1784527 04406 40533
2 0=25 9742: 9:910 6:620 218. 0,928 3474, 90201 202. 0244 8474777 24245 494389
1 130 168le 104510 84310 143, 02942 1884« 94908 134, 0ell8 187.002 14169 154908
4 30=15 1685« 94240 64170 143 1,159 18384 104716 165, 04062 113,976 Qo666 104283
5 15 5336« 11060 64320 103, 0,823 4392, 9105 84 0.050 2194646 04455 4e239
6 1%=30 325%0¢ 104410 T¢370 206 04901 2929« 9384 185 04455 1333,035 4,269 844693
7 50-20 446D 60100 4eT20 178, 1+152 5137« Te027 205, 0.029 1484999 0.203 54946
SUMe——camana=s (CYCLE COMPOSITE) 30284965 9413 1744794
AVERAGE SUM OF CYCLES 6=~7 3171.519 9.396 171918
TRIUMPH T120R RUN=& § = COLD CYCLE
CvCLE CONCENTRATION AS DETERMINED WEIGHT ING W E I G° H T 50(2’
NUMBER HC co NO(K) FACTOR HC <

1 87445836 84780 1894208 00875 764523 06768 164555

2 2728,746 84402 17340264 040875 2384765 0.735 ig.lgz

3 308684235 8.097 19%.384 0.0875 2704220 0.72: 16.217

4 3377.,878 Te977 184,198 0.0875 2954564 Oeb : : . .

6 33144073 94378 1694042 De3250 1077.074 3,064 55.9 ¢

7 3028.965 94413 174794 043250 9844413 3,059 6480

—— o 29424561  9e017 1764656
SUM—=—=ouem ~=~=={TRIP COMPOSITE)
B-31
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DILUTION FACTOR = 1445/(CO24045%C041043%HC) CTERREN



TRIUMPH T120R RUN 5 S = COLD CYCLE K = 140000 W e 56T

CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MCOE HC co co2 NO(K) FACTOR HC co NO(K) FACTOR HC (¢} NO(K)
##CYCLE 1%

1 IDLE 1415« 84220 Te430 Sle 1109 1570e¢ 90120 56e 00042 65:941 04383 20376
2 0=25 1271e 74830 Te880 152, 1,101 1399« B8e522 167 Qo244 341,502 24103 ©04840
3 30 261le 50860 94980 143, 14059 2766 To284 151, 0.118 326615 0,857 17869
& 30=15 362« 60350 94170 112, 1129 408s Te399 126, 00062 25.353 0.458 TeB44
5 15 2915« 84429 84540 77 0e912 2658¢ 74679 70. 04050 132.931 0.383 3,511
& 15=30 387« 7770 9.010 184, 1.089 42le Behb2 200, 0e455 191,785 34850 91.184
7 50=20 4999« 54100 5120 155, lel09 85460 546858 171, 04029 1604845 04164 40907
SUMea=anenmae= (CYCLE COMPOSITE) 95049756 84201 1684614
#2CYCLE 24+

1 IDLE 2789+ 104030 64670 77 04986 2751e 90895 75 04042 115.%566 04415 3,190
2 0-25 2215« 94210 T+400 168, 0999 2314e 9e206 167, 00244 564657 26246 404977
3 30 285+ 90060 Bs840 117. 1060 302¢ 94604 124 Oell®d 354651 14133 144635
4 30=~15 855¢ 84370 84410 1054 1.072 917« 84977 112. Qo062 564859 06556 64982
5 15 4675¢ 94910 74560 77, 0e825 38596 8,181 63 04050 1924972 04409 34178
6 15=30 2427« 84830 84570 228. 04929 225644 B4204 211, Oe&55 1026,013 34732 964386
7 50«20 4625. 50200 54460 147, 1l.110 5136e 54778 163, 0,029 148,970 04167 4e734
SUM===~mmemeae (CYCLE COMPOSITE} 21400692 84661 170,086
#nCYCLF 3%

1 IDLF 43584 106470 64530 77 00880 38364 90216 67 04042 1614126 04387 24846
2 0=25 3249 90760 Te240 153, 0927 3014 90053 141 0e244 735.493 24209 344635
3 30 1161e 94630 84680 130. 04983 1141, 9467 127, 00118 134,686 14117 15,081
4 30=15 1032. 5.790 7.870 106. 1.220 1259. 7.067 129. 04062 78.097 04438 8,021
5 15 4358+ 106430 74180 17 02847 3695« Be8463 65 04050 1844751 04442 34264
6 15=20 2758¢ 94240 8,190 239 0,918 2532s 84485 219 00455 11524468 34861 994869
7 50=29 3602« 54970 54060 121. ls210 4376+ Te252 1474 04029 1264905 04210 Le263
SUM=~wwmcce=~s (CYCLE COMPOSITE) 25734529 DB.665% 167.581
##CYCLE 4u@

1 IDLE 3798+ 104400 64300 77. 0.92% 3529¢ 94665 . 0a042 1484250 04405 3.005
2 0~2% 3112+ 9720 74380 1954 04929 2092+ 90034 161e Qo244 T05eT742 24204 444222
3 130 239¢ 106050 B+480 129. 1053 251+ 104588 135 Oel18 29711 1e249 164036
4 30=15 1201s Be750 T+670 113, 1.086 1305, 94509 122« 04062 804924 04589 Teb1l4
5 15 4542+ 100400 T.000 77, 04847 3850. 84815 65 04050 1924509 0.440 34263
6 15=30 2B49e Be480 B« 080 235, 0s941 2683, T.986 221, 04455 12204781 34633 1004696
7 50-20 42550 44300 40210 112. 1.323 5631s 54691 1484 04029 1634319 00165 44298
SUMmmmeo—cee——- (CYCLE COMPOSITE) 25414239 84688 1794137
AVERAGE SUM OF CYCLES 1=~4 20514609 84554 1714455

PETRO-CHEM

COMPUTING. INC

TRIUMPY T120R RUN 5 S = COLD CYCLE K = 140000 W e 567s

CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

“CDF HC <o co2 NO(K) FACTOR HC <o NO(K]) FACTOR HC co NOIX)
#2CYCLE Gu#
1 IDLE 1776+ 114000 5500 90 lel22 1993s 1243647 101 Qe042 83726 0e518 402642
2 0-25 1869s 94590 64350 235, le101 2058¢ 104563 2584 Qo244 5024336 24577 634161
30 1317s 104200 Be240 134, 0+982 1293, 104018 131, 0.118 1524644 1lel82 15,530
4 30~15 822+ Be790 6ol 119 le236 1016+ 104872 1474 04062 634037 06674 9,125
515 2824, 114100 6670 90. 0949 2681, 104540 856 0050 1344080 04527 40273
6 15-30 2831, 104430 64990 181, 04950 2689, 94908 171 0455 1223754 4508 T8e240
7 50=20 3682¢ 44850 50400 262¢ le228 45230 54958 321, 04029 131.192 0el72 9335
SUMe=ceamcas== (CYCLE COMPOSITE! 22904772 100160 183.910
#ulYCLE Tas
1 IDLE 41244 104450 64050 102. 0s921 3801« 94633 % 00042 1594675 0Qe404 3.988
2 0=25 3409, 94940 T«050 203. 009232 3148s 94179 187, 0e244 7684135 24229 “54741
3 30 265. 114160 74850 130, 10057 280a 114797 127, 0.118 334056 16392 164216
4 30=15 1388, 94830 74090 125, 1072 1490+ 106554 1344 04062 924402 06654 84321
5 15 4309« 104840 64300 103, 04885 3815¢ 94599 9le 0050 1904795 00479 4e560
6 15=30 2965+ 94970 76660 252 04914 2712. 9e122 2304 04455 12344387 44150 1044912
7 50=20 4962« 54960 44980 179, 1.088 5401. 64488 194, 0029 1564657 0Oe188 54651
SUMew—aaccace= (CYCLE COMPOSITE) 26354110 94509 1894391
AVERAGE SUM OF CYCLES 6-7 24624941 94835 1864651
TRIUMPH T120R RUN 5 § = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING w E G H T E D
NUMRER HC <o NO(K) FACTOR HC <o NO(K)

1 9504976 84201 1684614 040875 830210 0717 140753

2 21404692 8e661 170.086 00875 1874310 0757 14.882

3 25734529 84665 1674981 040875 225.183 04758 14.698

4 2541.239 8,688 179.137 00875 2224358 0e760 15.674

6 22904772 10.160 183,910 043250 7444501 34302 59770

7 2635.1190 94509 189.391 063250 8564410 34090 61552
SUM===~=———m—— (TRIP COMPOSITE) 23184975 96386 181.332

B-32

OILUTION FACTOR = 1445/(C0240¢5#C0+1048#HC)



YAMAHA

RUN

= COLD CYCLE K = 10000 w 429,
CONCENTRATION AS MEASURED DILUTION ADJUS
MODE HC €O €02  NOIK)  FACTOR He co TNgl:) wE:g?géuo He £ ﬁo" TE :o«n)
HCYCLE 1##
)
DIl RO s o omm men zem wm oo e sow  san
. . . . G 0244 14834914 06202 21.890
33015 2028 14880 100420 14l 0,951 3001, 14963 139«  Qull8  354a123 Os2ly 164483
518 7885. 42100 ai700  san 51300 Tago: ouges i3 0u0e2 3240381 04154 Tee2l
) 3. . 89. 34894  BBs 04050 3744472 04194 44416
3 socae e 4.160 1,290 111 0,980 4917, 4.079  108.  0.us55 2237658 1.856 494521
o b 3,030 113 04961 8778+ 46211 108e 04029 2544570 Qo122 32151
S e pea T (CYCLE COMPOSITE) 54480632 24835 1064290
«aCYCL 2un . L] [}
; ;E;i 2;22. g.gzg 34970  l4ke 04970  8221e 24333 136e  0s062 345,302 0.148 54748
2 0~ 6391, 3. 6+630  171.  0.958 6123, 34066 163.  0e264  1494.246 0a74B  39.980
23, 2368 i-ssg 10.830  16ls 04951 3203« 1sk76 153. 0,118 378.065 04173 18,072
515 52397 1e320 6930 160s 0990 6466s 14307 138  0s062 4004922 04081 94823
6 15~30 4528, 24 58 74780 117 14027 5808. 0s462 120 0,050 290,428 0,023 6012
7 50-20 > . 012 84130 1584 1.029 4662¢ 24183 162 0ek55 21214659 04993 T4.033
SUN_:___-___E_?g;CLé-2gap05?;g?o 156+ 0.988 8630, 44269 154 04029 250.283 04123 44471
. 52804910 24291 1584142
#¥CYCLE 3% 7
; égzg 8742, 44010 3,770 1654 0,952 8330 3.821 157s 04042 349,878 04160 64603
2 0 1317+ 3940 64650 176s 04877  6421s 30457  154e 04264 15664818 0.843 374687
330 94+ 1¢430 104890 153« 04923 3503« 1,320 14le  0e118 413,407 04155 164671
: 30-15 6003, 24360 64620 139. 1.015 6094e 24395  1al. 04062 377.834 0dl48 84748
15 55660 04880 84080 117¢ 04997  5554e 0s8768 llée 04050 277,700 0043 5.637
6 15-30 47794 24680 84540 1624 0,964 4607+ 24583 1364  0eb55 20964189 14175 624284
SUzo-zo ea}ECCLZ.ggsposi;g?o 138¢ 14022  8502s 4785 1léle 04029 246,573 04138 44092
*ECYCLE 4on ' 53284402 24666 1414925
1 I1DLE 8780¢ 44210 34700 157e  0.948 8327« 34993  148s  0s042 349,766 04167 6.254
2 0-2% 64601s 34160  6s720  166¢ 0,953  $10ks Ze996 158+  0e2644 14894615 0.730 384630
3 30 4605, 24420 104480 169¢ 0,870  4007s 24105 147s 04118 4720841 0,248 174352
4 30-15 5480. 2.250 7.280 150  1.012  5547. 2277 151s 0062 3434949 0elél Seblh
5 15 5517, 04510 84180 129 0,999  5816. 04509 128. 04050 2604823 0,025 64449
6 15=30 4579. 24550 74500 148e 14056 4839 24696  186e  De455  2201.840 1.226  T1.166
7 50-20 7860. 44450 34250  147e 14038 8161+ 44620 152s 0,029 2364692 04134 44426
SUMe—mmmmanasa [CYCLE COMPOSITE) 53754529 24673 1534695
AVERAGE SUM OF CYCLES 1=4 5358,368 24617 1404013
COREOARETNC
YAMAHA RUN 2 = COLD CYCLE K = 140000 w 429,
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC €O €02  NO(X)  FACTOR He €O NOIK)  FACTOR HC co NOIK)
#XCYCLE &7n
DLE 61620 44630 34700 81 1.153 7108, 8,110  93. 04062 2984541 Qo214 3,924
; 0255 4055, 39540  7.290  140s 1,045 4556 34700 14bs  0s266 11360279 04902 35,708
3 30 3493. 24140 10790 117« 04927 3239+ 14984 108, 0,118 3824315 06234 124805
4 30-15 5944, 2,950 54930 1174 14048  6234s 34094 122+  0s062 3864534 04191 7.608
5 15 %817, 14250 8.080 105«  1.062  5022. 16303  109s 00050 251e113 04065 5,473
6 15=30 4552e 34260 84500 127«  0+956  4k5ls 34119  121s  0s4S55 2025290 14419  55.290
7 50=20 6941. 4.580 34130 127+  1.122 7792+ 5141 142,  0s029 ‘gg:.g:: g.}:: 12::;2;
SUM=—~=smmcnman (CYCLE COMPOSITE) . .
» T
1'f;EEE C B677e 44550 34700  1ele  0e9%4  B198¢ 40299 133¢  0:062 3444339 04180 54595
2 0-25 6982, 3.210 64400 166e 04932 6512 24994 154.  0a246 15894027 04720  37.779
3 30 4820, 1.790 10+17¢ 153s 0,891 4295, 14595 136¢  O0s118 5064866 041868 164089
4 30-15 6530, 2.640 84090 139e  0.880 5751, 2.325 }ig. g.ggg 23?'222 g.a;z ;.::g
973 5433 1.128 . . . . .
HEH 5583, 1,160  8.290 117+ a0 0 L oe 20631 125+  0.485  2143.456 1.206  5Te274
6 15-30 4940s 24780 84480 1324 .
0,888  6723. 4,103 117+  0s029 1944968 0el119 34400
7 30-20 7569 4620 & 5.840 132. ! 56064517 2,625 133,423
§UM==moc—smsomn [CYCLE COMPOSITE) 50564481 24901 1294184
AVERAGE SUM OF CYCLES 6=7
YAMAHA RUN 2 - COLD CYCLE
6 H T E D
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E
NUMBER HC co NO(K) FACTOR HC co NO(K)
040873 476,755 04248 94300
1 54484632 20835 106.292 0s0073 poipt I L 130387
2 52804910 2,291 158.1% 0e0875 4664235 04233 12.418
3 53284402 24666 141,925 0.0873 eee s i 1aened
by 53750529 20673 1534093 043250 13294664 14032 400607
g :722‘2‘;"’ g‘:;;’ %gg.zgg 0:3250 1757.248 0,853 Q3c332
4 . . 801 1324974
SUMs—==amzam=(TRIP COMPOSITE) 51620141 2. .
B-33
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YAMAHA RUN 3 B = COLD CYCLE K = 140000 W= 42%a
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGRTED
MODE HC co €02 NO(K) FACTOR HC Co NO(K) FACTOR HC [d4) NO(K}
#eCYCLE 1%+
1 IOLE 7490+ 24150 5:610 189, Ce981 73504 24110 18534 04042 308,761 04088 T:790
2 0=25% 5840« 1ab20 Te420 183, 1035 5632« 1670 189« 0e244 1374.255 0.358 464229
1 30 3229¢ 14880 104600 190. Qe P64 311%. 1.8 183« Gel18 3674651 04214 214633
4 30-18 6613¢ 20740 40290 76 1e132 7490¢ 30103 86e 04062 4640385 04192 5336
5 15 5949¢ 10000 Te810 23, Qe84 58544 0e984 22 04050 292707 04049 1,131
6 15=30 4380s 24550 80250 45 14017 4455¢ 24593 45 0e455 20274094 14180 204826
T 50=20 9220¢ 34190 24790 Ghe 14010 9321s 34225 She 04029 2704314 04093 14876
SYMecancccanca (CYCLE COMPOSITE) 5105.151 24176 1044824
#8CYCLE 2%
1 IDLE 9296+ 34140 3.880 93, 09326 8702« 24929 87 0042 3654486 04123 34656
2 0=25 T051s 20740 Te340 104¢ 00088 6262¢ 24433 92 0e244 15284105 04593 224539
3 30 3651s 16800 134040 105, 0810 29606 10459 85 0s118 3494316 04172 104066
4 30=13 8172+ 24600 Se640 She 1,065 6577e 24770 100 04062 407.814 0,171 5e¢211
s 15 5808s 04730 8,080 69 04985 5722s 0719 67« 04050 2864105 04035 34398
& 15=30 4996, 24260 84570 96 00960 4798 24170 92 OehSS 2183.479 04987 4)4956
7 80-20 8562. 34250 2.950 1064 14049 8982+ 34409 111e 04029 2604478 04098 3224
SUM———emeoea—a {CYCLE COMPOSITE) 53804786 24183 914032
*#CYCLE 3#e
1 IDLE 8823¢ 34180 ° 34640 129, 0982 8688¢ 30124 1264 00042 3644067 04131 54322
2 0=25% 7132. 24160 Te640 151, 0.882 6297« 1le907 133, 0s244 15364484 04465 324530
3 30 6324, 14780 11.560 117. 0.838 3783, 1l.488 97 Qo118 4464504 04175 11.547
4 30=15 6741 24530 54580 229, 1,026 8919 245397 235 0e062 4294029 04161 144574
515 5756 14000 8,500 105, 0e 9352 5484 00952 100 04050 2764268 06047 5002
6 19=30 5189¢ 24570 . 8,220 63, 0959 4979¢ 26466 60¢ 0eb35 22654812 1lel22 274509
7 80-20 8213. 34130 3,150 127, 1067 8766¢ 34340 135, 00029 25644218 04096 34931
StMeerneeanaes (CYCLE COMPOSITE) 55704364 24199 1004419
#8CYCLE 400
1 IDLE 9395« 34230 3580 129, Oe945 8879¢ 30052 121. 0e042 3724943 04128 54120
2 0=25 73160 20730 Te630 139, 0s857 6274 24338 119 Oe244 15314029 06575 294088
3 30 4920 20490 11,000 117, 0+825 4062, 24096 96, 0.118 4T79:430 00242 11,401
4 30=15 6911« 24810 52360 117, 1.019 70420 24863 119, 0.062 426,646 06177 74392
5 15 5096¢ 14890 82390 93, 00922 Shihe 1eT45 85, 0.050 272.221 04087 44293
6 13=30 5362 24700 84610 117. 04920 49360 24485 107 Oeé55 2245.945 1130 49,007
7 50=20 608554 34250 24860 105, 1219 8360s 34963 1284 0e029 2424465 04lls 3713
SUMe——~—mewee= {CYCLE COMPOSITE) 538045681 24457 110,017
AVERAGE SUM OF CYCLES 1l=6 = 54094206 24254 101,573
PETRO-CHEM
COMPUTING INC
YAMAKA RUN 3 8 = COLD CYCLE K = 140000 W= 429
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODE HC co co2 NO (K} FACTOR HC co NO(K) FACTOR HC co NO(K)
#2CYCLE one
1 IDLE 5047¢ 34370 34640 161, 16245 T283e #:193 17%. 00042 3054918 02176 Te377
2 0=25 5139 24740 Te4560 150, 1001 5166e 2:743 150 Qe24é 125%4637 04669 364650
3 20 43306 24730 10700 129« 00866 3750 24364 111 Oe118 4424533 0a279 13.184
& 30-15 62%51¢ 24990 50400 176 1062 85424 3,177 187. 0.062 411.814 04196 11.594
515 8122+ 24320 84180 105. 0.975 4993 24262 102. 0+050 2494698 0all3 Sell8
6 15=20 4T751s 24660 84230 644 04986 4689« 24625 63 0455 21324588 10194 284741
7 50~20 770%9¢ 30370 24990 121 10115 8598e¢ 3:758 134 00029 2490342 04109 34913
SUMmecmacaawea (CYCLE COMPOSITE) 50464533 24738 1064579
#aCYCLE Tae
1 IDLE 9886e¢ 34370 34700 129a 04902 8924 36042 116. 04042 3744836 0127 44891
2 0=25% 71240 24760 Te310 138, 0.885 6304 24442 122, Ce244 15384381 04596 294800
3 30 50040 207640 10,770 129 04826 413%s 24264 106 Os118 4884012 04267 124580
4 30-13 7022+ 20860 50650 1404 00988 6943, 240828 138, 00062 4304501 06175 84583
5 15 5904 20520 Ts780 105¢ Ce940 5553 24370 98¢ 04050 2774633 0,118 49937
6 15=30 5127« 24960 84170 85 06954 4B9%« 24826 81s Oed53 2227.23% 1e285 36,925
7 50=20 73346 34540 3.050 1044 14138 83464 44028 118 06029 2424054 Qelle 34432
SUM=neeacane—= (CYCLE COMPOSITE) 55784675 24687 1014150
AVERAGE SUM OF CYCLES 6-7 5313604 24712 1034865
YAMARA RUN 3 B = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E I G H T E D
NUMBER HC co NO(K) FACTOR HC (<] NO(K)

1 5105,151 2176 1044824 0008753 4464700 0190 Pel72

2 536800786 24183 91,032 040875 470,818 0e191 Te965

3 55704364 20199 1004419 040875 4874406 0s192 84786

4 5580,681 2437 110,017 040875 4884309 0e214 96626

[) 80408.533 2,738 106.579 003280 16404773 0,889 34.638

7 5578,675 24607 101,150 043250 1813,069 04873 324873
SUMemenccccee={TRIP COMPOSITE) 5347.078 26552 1034063

B-34

DILUTION FACTOR = 14¢5/(C02¢05#CO+108%NC)



YAMAHA DTIE RUN 4
~ COLD CYCLE K 1.0000 w 429
CONCENTRATION A
MODF e A "‘:2?25° D;ku;éon ADJUSTED WEIGHTING WEITGHTED
IR} FACTOR HC €O NO(K)  FACTOR HC N NO(K)
HECYCLE 1#» ———
1 IDLE 6462+ 14360 .
2 0-75 6210, 0.930  onoa0 N 1'091 7950 1.483 55, 0,062 2964137 9.062 2,337
3 30 3950s 34820 9,420 125 oL92s 8376 04954 79, 0,24k 1555.,820 0.232 194251
4 10=1% 3501, 24410 81680 ﬁs. 10929 3672, 34551 1164 0.118 4334345 0.419 134713
515 5593, 0.430 8,140 770 1.o97 22;;' 5eoas 7 oese 2a0uaey o 36
¢ 15=130 4873 . N « 0, . 0.050 2814681 04021 3.677
7 50~20 68814 é_ggg g::;g ::: 2-965 47060 20279 824  0.455 2141474 1,037  37.353
SUM=~mmmmmmmem (CYCLE COMPOSITE) «067 7343 54602 87 04029 2124966 0.162 2.537
SECYCLE 24¢ - 5151,732 24094 844900
> oops 8685, 3.990 3,700  90.  0.951 @353, 3.837 g 0.062 3504861 04161 34635
- . . - L] a
3 70 S3a3. 2220 6.000  102.  0.876 7208, 2.910 89,  O.244  1756.857 0.710  21.817
4 10-15 4304, orong louamo 103, 04826 4167« 14867 85 0.118 4914756 0,220 10.043
5 15 5980s 04700  B.480 84 04956 4183s 14966 80, 04062 2594380 04120 44969
6 1530 5260, 2.310 4 79 77. 04548 5671s 04663 73. 0.050 283.581 0,033 34651
7 50=?0 0689, 5.260 3:“98 :g- g-g:g :gzg. :.%49 83, 0.455 22264568 04977 384097
SUNMm—mmc e (CY . . « 5.710 $3. 0,029 212.843 0.165 2,718
##CYCLE s cLE COMPOSITE) , 55832848 24389 B44934
; %2;5 gag7. 44350 3.580 91, 04977 8217, 41251 88, 04062 345,130 04178 34735
8714 34870 64650 113 0848 1
5 30 51760 1 6679« 3,284 95, 04244 16294879 04801 234399
4 10%15 arens 2'223 1;';“° 117. 0779 45024 1,441 91. 0.118 531.241 0170 10,760
s 18 5673, oeas 510 98, 04972 4610¢ 24489 95. 0.062 285.853 0.154 5.908
I 3873: 04350 84500 90. 04959 56324 06527 86, 0050 281,649 0,026 4.316
§ 15730 3275 2.980 f.390  107. 0:930  4910. 24773 99, 04455 22344179 1262 454318
SU“'---------—lc;CLE.COMPOS?;g?O 95« 14100 7146e 54775  106s 04029 207,255 0.167 3,030
FRCYCLE 4w 5515.189 24760 964470
1 IDLE 8211e 44400 34620 103, 00987 8105¢ Ge343
2 101, 04042 3404450 0.182 4427
z 2025 ;ggg. 44230 64610 118 04868  6412e 34672 1026 0e244 15644594 06896 244996
2, s 24000 11.720 117. 0.790 4118+ 14580 92.  0.l18 4864007 0.186 104909
430 1 4993, 24680 8,900 103, 04927  4631s 24485 95, 0.062 287.140 04154 5.923
: is ’0 6300s 14150 84680 90, 04902 5688¢ 14038 8- 0,050 2844419 0,051 44063
§ 15-30 ES;g. 34430  B4460 113, 04899 4954, 3.08¢ 101 0.455 2254,289 1,603 464231
summ 2 66(C;CL;-éggpos?;g?o 100 1.009 6549 54166  100e 04029 1894923 Je149 2.926
e - 54064826 3.024 994321
AVEFRAGE SUM OF CYCLES 1-4 54144398 24566 914406
%]
PETRO-CHEM
COMPUTING.INC
YAMAHA OTIE RUN & - COLD CYCLE K & 140000 W = 429
CONCENTRATION AS MEASURED OILUTION ADJUSTED WEIGHTING WEIGHTECD
MODE HC €0 co2 NO (K} FACTOR HC €O NOIK)  FACTOR HC <o NOIK}
ECYCLE 6#%
1 IDLE 44234 4400 3,560 51. 14376 6086e 64054 704 0.042 255,637 0.254 2,947
2 0-25 47024 3,990 5,830 764 14123 5283¢ 44483 85 0.244 1289.271 1.09% 20,838
3 30 3189. 24140 11.480 103 0.906 2891s 14940 934 0.1186 341,149 0.228 11.018
4 30=15 32084 24560 8,910 98, 1.061 3406s 24718  104s 04062 211,209 0.168 6.452
5 15 49244 04970 84750 90, 0,996 4906, 04966 89, 0,050 245,304 0,048 40483
6 15~30 4364s 34200 A690 105 0.966 4217+ 3.092 10l 04455 19194033 14407 464172
7 50-20 5961« 5:320 4.800 96+ 14043 6219+ 54550  100. 0029 180.358 0.160 2.904
SUM=e==n—===a{CYCLE COMPOSITE} 4441.963 34362 94,818
*ECYCLE Tow
1 IDLE 7575s 44120 44390 103 04991 7507+ 4083  102s 04042 315,301 0.171 4,287
2 0=25 T11la 34330 64330 136 04925 6578+ 34080 1254 0244 16054034 G4751 304696
2 30 5001, 2.250 11.480 103 04805 4027, 14811 82+ 0.118 4754212 04213 9.787
4 30=15 4933 24500 9.450  103. 04904 4482+ 26261 934 04062 276.694 0.140 5,777
5 15 5996, 14130 8680 90. 0.922 5530, 14062 83 0,050 276,521 0.052 4.153
6 15=30 5383s 34020 84620 110« 04909 4895, 2746 1004 04455 22270492 Le249 45,518
1 50=20 66200 54410 34560 100 14098 7053 54943 109 0,029 5§gg.ggz g.%;i log.tgg
SUM====~e——u== (CYCLE COMPOSITE) s . .
AVERAGE SUM OF CYCLFS 6-7 4911.379 3.056 99.110
YAMAHA DTIE RUN & = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING W E I 60 H T Eo o)
NUMBER HC co NO(K) FACTOR HC < NOUK
Tad28
1 51514732 2,094 844900 040875 450,776 0,183
2 5563.848 243689 844934 0.0875 4B88.586 o.zz: ;'22§
3 55154189 2760 964470 040875 4824579 0.2 .
3 5406eR26 34026 99.321 040875 4734097 0+264 Ba690
: . 18 0.3250 164434638 14092 39,816
6 446414963 14262 94481 .
03 0.,3250 17484758  0.894 33.606
: 5380.796 2e751  103.% 5087s436 20885 964014
SUMeu—meameeaeTRIP COMPOSITE]
B-35
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YAMAHA DTIE RUN - COLD CYCLE K = 140000 W= 429,
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHT ING WEIGHTED
MODE HC <o co2 NO(K) FACTOR HC co NO(K) FACTOR HC co NOIK)
®RCYCLE 1w®
1 IDLE T99T. 24600 he660 5. 04994 79544 24586 50 00062 3344105 0,108 24130
2 0=25 73324 2.070 64750 67s 0.923 6770, 14911 61e 0e244 16514893 0.466 15,095
3 30 3503s 20230 104410 103, 0e947 3318+ 2,112 97 0.118 3916529 0.249 11,512
4 30~15 3443s 16910 Bebl0 She lel08 3815« 24116 104e 04062 2364578 .04131 64459
5 15 7090, 04450 7.680 167 04931 6606e¢ 00419 146a 0050 330.303 0.020 7314
& 15=30 5080. 24800 84410 77 04947 48154 24654 72. 055 2191.058 1.207 33,210
7 50~-20 8562¢ 44990 34210 Tae 04969 8303. 44839 7. 0029 2604792 0elé4D 24081
UM emecaanna= (CYCLE COMPOSITE) 53764261 24324 77803
*BCYCLE 24w
1 IDLE 94344 44070 3,560 77 0.918 8666. 34738 70. 04042 3644002 04157 24970
? 0-25 8813, 34540 54750 92. 0851 7500. 34012 T8 Qe244 16304045 04735 194104
330 3567« 14500 11.%580 103, 04850 31760 10335 91. 0.118 3744831 04157 10.823
4 30=15 3708. 24200 84890 964 1.036 38A1e 26279 9G. 0+0562 238,197 04141 6.166
5 15 7521+ 14080 7.910 17. 0.874 6£580¢ Oe%44 67 0.050 329.018 04047 34368
6 15=30 5545+ 24880 84580 96e 04905 5022« 24608 [-1.7] 0s455 22854217 14186 394563
7 50-20 8087+ 54050 34380 8l 04990 8010s 50002 80. 04029 232,256 04145 24326
SUM=ecccccnasa (CYCLE COMPOSITE) 5653.610 2.570 844324
*aCYCLE 3es
1 IDLE 98334 44400 34350 90 04896 8817¢ 34945 80s 0e042 3706342 0Qe165 34389
2 0-75 9323, 44290 546640 113. 0.812 7571 3.484 9l. 06244 18474489 04850 22.392
3 30 42264 14900 1l.440 99. 04855 361l4a 1824 84, 0.118 4260486 04191 9.991
4 30-15 3801. 24170 84720 108. 1.0642 3952¢ 24262 112, 0.062 2454656 0¢140 64979
5 15 T764e 14380 8,200 T7. 04839 6516« 1.158 64 04050 3254838 04057 3423)
6 15=30 608le 34250 84400 96. 0.873 5314s 24840 83, 0e455 24174926 1.292 38.171
7 50=~20 7430, 5.219 3.650 92, 1.015 7544, 54290 93. 0.029 2184798 04153 20709
SUM—=—m—cans=— {CYCLE COMPOS!ITE) 56524537 24851 864865
*RCYCLE 4w
1 IDLE 9662s 44600 3.370 103, 0900 869%¢ 4elbd 92, 0a042 3654363 04173 3.89%
2 0=25 8854¢ 44330 64050 115, 04815 7217, 34529 93. 0e244 1761111 04861 22.874
3 30 4226 24160 11480 117. 04846 3578¢ 14829 99, 0elld 4224252 04215 11690
4 30-15 3780¢ 24580 94390 99, 0982 3712« 24534 97 04062 2304194 04157 65,028
S5 15 8199, 1580 Te590 90. 0822 6745 10283 T4 04050 3374265 04064 3.702
6 15=30 5807. 34020 B4620 104, 0.884 5133, 24669 91. 0et55 2335.856 1e214 41.832
7 50-29 7533, 44330 3+580 98 le044 7669« 4523 102, 04029 2284204 0.413) 2.968
SUM= = —memam—e— (CYCLE COMPQSITE! 56004247 2.818 924993
AVERAGE SUM OF CYCLES 1-4 96404664 24,641 854496
PETRO.CHEM
COMPUTING INC.
YAMAHA DTIE RUN = COLD CYCLE K = 140000 w 4294
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED

MODFE HC Co co2 NO (K} FACTOR HC [<e] NO (K} FACTOR HC co NO(K)
*#CYCLE 6##
1 IDLE 8289, 446950 3.200 90. 1.000 8290s 44690 90. 0.042 348.207 0.197 3.780
2 0~25 7296+ 34790 64820 105. 04873 6375« 34311 91 0e244 15554513 0,808 224386
3 30 3127+ 20020 114400 103, 04918 2872« 14855 L LY 0.118 3384901 0Q.218 11.163
4 30«15 3344e 24710 84550 103. 1.072 3587« 24907 110. 040562 222.413 0.180 64850
€ 15 6995. 1e760 B.270 103. 0.868 6071. 14527 89. 04050 3034591 0,076 44470
6 15=-30 5166s 344990 84450 111. 0.919 4748 34208 102. 0e455 21604649 14459 466425
7 50=20 7360s 54040 34490 113. le038 7645¢ 54235 117« 0.029 2214715 04151 34404
SUM==meecneaa =={CYCLE COMPOSITE) 5150991 3.092 984480
#RCYCLE Tae
1 IDLE 9475¢ 4e540 34450 129 0+908 8612¢ 40126 117. 04042 3614704 2,173 40924
2 0-25 8687 44730 5970 115. 0e818 7109¢ 34871 G4 Qo244 17344756 De946 224965
3 30 3536e 24200 114360 129, 0.887 3139¢ 24042 114, 0s113 3704515 D.241 13.517
4 30=15 3651. 2.820 84450 127. 1.050 3835+ 249562 133. 0062 237.791 0J.183 84271
5 15 7067 24480 T«850 117. 04867 61274 24150 101. 04050 30643%0 2,107 54072
6 15=30 568le 44020 9270 133, 0883 5018e 34550 117. 04455 22834234 14615 534453
7 50=20 76580 54410 34470 1240 1.003 7686¢ 54430 1244 04029 222.917 04157 34609
SUMm—=manam— ~=(CYCLE COMPOSITE} 5517.310 3.423  111.813
AVERAGE SUM OF CYCLES 6~7 53344151 34257 1350146
YAMAHA DTIE RUN = COLD CYCLE
CYCLE CONCENTRATION AS DETERMINED WEIGHTING w E G H T E D
NUMBER HC (o] NO(K} FACTOR HC <o NO(K)

1 53764261 24324 77.803 0.0875 4706422 0,203 6.807

2 56524610 2,570 844324 0.0875 4944690 0.224 T.378

3 50524537 2.8%2 864865 0.0875 5124097 04249 74600

4 568042647 2.818 92.993 0.0875 497.021 04246 84136

6 51504991 3.092 984480 0.3250 1674.072 1.004 32.006

7 5517.310 32423 111.813 043250 1793.125 1.112 364339
SUM-=——emcecaa (TRIP COMPOSITE) 5441430 3.041 9084269

B-36

DILUTION FACTOR = 14¢5/(C0240a5%C0+1048#HC)

2
o

PETRO-CHEM
COMPUTING. INC



YAMAHA DTIE RUN=£&

S = COLD CYCLE K = 11,0000 W= 429,
CONCENTRATION AS MEASURED OILUTION ADJ
“oOE USTED WEIGHTING WEIGHTED
HC o ¢o2 NOIK) FACTOR HC €0 NO(K)  FACTOR HC co NO(K)
#uCYCLFE 1##»
1 IDLE 50934 143280 S,
2 0-75 S082¢ 10240 70390 0. 1 S4s9s 1u3ay  S2u 0e0ez 2624396 04071 2e827
3 30 “047. 14380 11.240 104. 0,889 3509, 1.237 oo  grive  1361.943 0.327 Te921
4 30-15 3742, 1.540 8,730 90, 1,070 4coes 1.sas  oit  Jille 4244731 Dolés 10,916
5 15 49750 04360  B.000 20 1.070 490+ 0-;«9 96. 04062 2484428 0,102 5.975
& 15=30 4781e 24810 84690 904 0578 6263. 20755 68 0e050 2664131 04019 34423
7 50=20 5741 84030 3.560 720 1:131 6781. 5-969 88, 04455 19624081 14260 404079
SUMmmmmem e (CYCLE COMPOSITE) s 54941 85. 04029 196,662 04172 24500
“nCYCLE Pwn 4682.434 2,097 134444
1 IDLE 7030s 347
20735 6982, 3130 a0 a3.  biost  isee aead o 02 2zeete ouder aweds
3 30 4821, . . . . «720 214275
. 30-15 caro. Soou0 11.860 104s .80 3889, 1.460 83, 0.1 458,984 0.172 94901
5 1% 5850, o.000 s szo 4 Qu94y 4 450 14937 93, 0.062 263,206 0.120 5.770
6 15-10 aone. 22590 B.c20 . 9:957 sgzo. 04574 73, 0.950 2804506 0.028 34684
7 s0-30 5509, s.139  ooo%o 89 Qs 94t “ 25. 24105 86, 04455 2141,069 04957 380233
SUM=mmcmemceca (CYCLE COMPOSITE ] : . 275. 64265 104, 0.029 2104986 0.184 3.035
##CYCLF 344 5265.477 24351 854333
1 IOLE 7302. 44160  3.810 90, 1,082 7685s 44378 94, 04042
- 322,798 04183 3.978
257 o38s- ;:zgg (51049 1%3. 0:928  s4ub. 3.904 111, 0.246  1572,466 0.952  27.088
% 30=15 47560 14930  9.890 930 +80 38524 1lel4s 9% 0,118 454,637 0,138 11.151
5 15 5879, 1.070 8.700 71- 0-926 43124  leT49 B4, 0e062 267375 00108 5.228
6 15-30 52200 20530 8.480 105,  on912  eveer 3i335 b 0.0% 2734497 04049 34582
3 So-20 rayr 31330 B.umo 05, 0.912 4770, 3.220 95, 06455 21704754 1,465 434589
SUMe—memmmanm (CYCLE COMPOSITE ! 95. 1s102 6880+ 5873 93, 04029 199,522 0.170 2.716
SHCYCLE awe - 3 52614645 34065 974334
1 IOLE 73108 44350 34740 90 1,049 7675 4567 94. 04062 322,264 Q4191 34968
§ 2;75 Z::o. 4e580 64270 127 04691 6362, 4,081 113, 0264 15524517 0,995 27,614
4 3015 4890: 04820 124510 117 0a796 3895, 00633 93, O.li8 459,683 04077 104998
4 20 4842, 24370  8.300 100 04985 4771, 24335 98, 04062 2954630 Oelés 64109
o 04890 6,000 90, 0.081 5712, 0,784 79, 04050 285,631 04039 34968
3 ;3-38 5395, 34980 8.440 1004 0e851 4812, 3.549 89. 04455 21894480 1,615 404583
- 63200 54210 34610 9l 14111 7027« 54793 101, 0.029 203,791 5.167 24934
SUMmemeocomanan (CYCLE COMPOSITE) 53094299 3+232 964173
AVERAGE SUM OF CYCLES 1-4 51294564 24666 384072
_ PETRO-CHEM
COMPUTING.INC
YAMAHA DTIE RUN=6 § - COLD CYCLE K = 1.0000 W = 429,
CONCENTRATION AS MEASURED DILUTION ADJUSTED WEIGHTING WEIGHTED
MODE HC co  co2 NO (K} FACTOR HC €O NOIK}  FACTOR HC <o NO(K )
#HCYCLE 6#%
1 I0LE 4096e 42500 32360  T7. 14616 5803, 60376  109s  0.042 263,750 €267 44582
2 0-25% 4217« 34560 64610 123 1,120 4723, 34987 137, Ge2b6 1152.605 04973 33.618
3 10 2682. 24690 114130 112 0e943 2529, 24537 105 04118 2984531 04299 12,466
4 30-15 27060 24580 84570 100 1e134 3069 24926 113, 0.062 1904316 0.181 74033
5 15 4890+ 14840 84600 103, 0.979  4790. 1.80Z 100 04050 239,524 04992 5,045
6 15=10 4063e 60150 84270  126s 00986  3998. 4084  124s 04455 18194422 14858 56¢423
7 50m20 58548, 5,320 34640 1100 14179 6542 64277  129. 04029 1894762 0,182 30764
SUMaccancmneaa (CYCLE COMPOSITE) 4133.893 3.852 122.933
*HCYCLE T##
1 IDLE 7011s 4640 34500  103. 1,082 7591. 54023 111, 0062 318.627 2.211 4466
2 0=25 6706+ 14930 64530 132 0e920  6170s 34816 121, 0e244  1505,686 0,282 29,637
1 10 46089 24930 114200 117, 04617 383G 24396 95, 0.118 452,525 04282 11429}
4 30=15 4521e 20700 84570 119, 06979 4428, 24666 116. 04062 276,570 0.163 74227
5 18 6192, 1+230 84500 103+ 04917  S68l. 14128 94, 04050 284,084 Co055 w725
6 18=30 8377, 4¢280 84250 114e 04895 4813, 3.831 102, 04455 2190183 14743 46et30
7 50=20 6290. 54380 34440 108 10122 7057+ 64036 121, 04029 2064666 24175 34514
SUM~eeecmmaena [CYCLE COMPOSITE) 5230.546 34514 1074514
AVERACE SUM OF CYCLES 6=7 4682.219 3,683 115,224
YAMAHA DTIE RUN-6 § - oL cycLE
CYCLE CONCENTRATION AS DETERMINED WETGHTING W E 1 6 H T E O
NUMBER Hgs ! o NO(K) FACTOR HC <o hotk3
1 o 097 73466 00875 409,713 04183 6e426
b P St 2.0 03393 0.0875 4604729 04205 o466
[ 0,0875 4604341 04258 8e516
3 5261,04% 3,065 97432
3 5309,299 3,232 964178 040875 4644563 0-28§ 2-:15
6 4133,893 3.882 122.933 0,3250 1343.515 1425 39.953
1250 16994926 14142 34,942
7 52304544 34516 107,514 O 8.789 34334 108,721
SUM=a~cemcnee~(TRIP COMPOSITE} 4838, . .
B-37

DILUTEION FACTOR = 16-5/lCOZ#Ooﬁ’CO#lO.B*HCl



APPENDIX C

Motorcycle LA-4 Emissions Data
(1975 Federal Light-Duty Vehicle Procedure)



HARLEY-DAVIDSGN FLH MOTORCYCLE

RUN 1 10/29/71

Vo IS .069207
INPUTS AND RESULTS F@R BAG 1
HCD 48

CODM 41.46
NOD 1.4
N@XD 1.8
Co2D .05

RPM 11293

P 1

R 90

VMIX 704.736
CaeD 40.2548
DF 5.90932
HC-C 1460.12
N@X-C 16.0046
co-C 9342.61
INPUTS AND RESULTS F@R BAG 3
HCD 56

CoDM 193.77
NOD 1.5
N@XD 1.8
C@2D .05

RPM 11017

P 1

R 90

VMIX 682.721
C@D 188.137
DF 6+122
HC-C 1103.15
N@X-C 13.494
cg-C 9380.88
INPUTS AND RESULTS F@R BAG 2
HCD 48

CODM 41. 46
NOD 1.4
NOXD 1.8
co2D .05

RPM 18872

P 1

R 90

VMIX 1173.58
CaD 40.2548
DF 8.16967
HC-C 1157.88
NBX-C 4442033
Co-C 8166.81
HC -WM 4.85681
N@X-WM .127829
Co-WM 70.6268

HCE
COEM
NOE
NOXE
coeum
T

H

K
CoE

HC-MASS
N@X-MASS
CB-MASS

HCE
COEM
NOE
N@XE
caz2M
T

H

K
COE

HC-MASS
N@X-MASS
Co-MASS

HCE
CBEM
NGE
NGXE
cozm
T

H

K
CoE

HC-MASS
N@X-MASS
C@-MASS

1500
9B88.11
16

17.5
118
110

104

1.15781
9376.05

16.8036
707273
217.077

1150
10047.
1345
15
.12
114
104

1.15781
9538.28

12.2988
«5377697
211.157

1200
B8566.6
5

6

7

112
104

1.15781
8202.13

22.1902
« 3253
315.998



HARLEY-DAVIDS®BN FLH MOTORCYCLE

RUN 2 10730/71

Vo 1S + 069207
INPUTS AND RESULTS FOR BAG 1
HCD 43

CoDM 117.01
NOD 1

N@XD 1.5
Co2D +05

RPM 11140

P 1

R 59

VMIX 694.472
cab 114.78
DF Se6442
HC-C 1414.62
N@X-C 16.2658
ce-C 9996.72
INPUTS AND RESULTS FOR BAG 3
HCD 43

CobDM 74.89
NOD 1

N@XD 1.5
Ce2D «04

RPM 11304

P 1

R 59

VMIX 701.006
Ceb 73.4628
DF 6.24784
HC-C 1363.88
NgX-C 13.7401
ca-C 8985.69
INPUTS AND RESULTS FO@R BAG 2
HCD 43

CoDM 117.01
NOD 1

N@XD 1.5
co2D «05

RPM 18935

P 1

R 59

VMI X 117835
ceb 114.78
DF 6.73122
HC-C 1463.39
N@X-C 5.22284
cg-C 99095
HC-WM S.86092
N@X-WM +120296
Co-WM 80.2381

HCE
COEM
NGE
NG XE
cozM
T

H

K
CoE

HC-MASS
N@X-MASS
Co-MASS

HCE
COEM
NGE
N@XE
cazm
T

H

K
CoE

HC-MASS
N2X-MASS
Co-MASS

HCE
COEM
NQE
NOXE
Cco2M
T

H

K
CoE

HC-MASS
N@X-MASS
CB-MASS

1450
10539.5
16.5
17.5
1.22
110

77

1.00949
10091.2

16.0428
»617603
228.892

1400
9426465
14

15

1.1

113

117

1.00949
90474

156129
«526613
207.679

1500
10372.6
5

65

«84

111

77

1.00949
10007.2

28.1591
«336481
384.985



HARLEY-DAVIDS@GN M@T@RCYCLE
1171771

RUN 3

Vo IS

INPUTS AND RESULTS F@R BAG 1

HCD
CoDM
NOD
N@XD
Co2D
RPM
P

R
VMIX
Ceb
DF
HC-C
NgX-C
Ce-C

INPUTS AND RESULTS FOR BAG 3

HCD
CoDM
NOD
N@XD
ce2b
RPM
P

R
VMIX
Ceb
DF
HC-C
N@X-C
ce-C

INPUTS AND RESULTS F@R BAG 2

HCD
CoDM
NOD
N@XD
Ce2D
RPM

P

R
UMIX
ceD
DF
HC-C
N@X-C
co-C

HC-WM
N@X-WM
Ca-wM

«069207

30

49.8

-4

.6

<06
11003

1

65
6844045
4847544
5.13815
157584
175168
10840.1

28
66.51
2

4

+05S
11229

1

65
696.873
651136
5+29289
1477.29
161756
10664.2

30

49.8

4

6

<06
18905

1

65
117119
487544
7.06234
1424.25
5.28496
9182.04

5.91885
127109
79.9125

HCE |

COEM
NOE
NOXE
Caz2M
T

H

K
CoOE

HC-MASS
NBX-MASS
C2-MASS

HCE
COEM
NOE
NOXE
co2M
T

H

K
CoE

HC-MASS
NOX-MASS
Cd-MASS

HCE
CBEM
NGE
N@XE
cozMm
T

H

K
COE

HC-MASS
NBX-MASS
CB-MASS

1600
11418.1
16

18

1.36
110

73

«990688
108794

17.6028
« 642916
2444477

1500
11236.3
15

16.5
1.31
111

73

«990688
10717

168115
«604823
245.019

1450
9578.01
4.5
5.8

«83

112

73

+ 990688
9223.89

27.2396
«332113
354.558



HONDA CL350K3 MOTORCYCLE
10/729/71

RUN 1

Vo 1S

INPUTS AND RESULTS F@R BAG 1

HCD
CopM
NOD
N@XD
cozD
RPM
P

R
VMIX
CoD
DF
HC-C
N@X-C
ce-c

INPUTS AND RESULTS FOR BAG 3

HCD
CoDM
NOD
N@XD
ce2D
RPM
P

R
VMIX
can
DF
HC-C
N@X-C
ca-C

INPUUTS AND RESULTS FOR BAG 2

HCD
CobM
NOD
N@XD
€ca2b
RPM
P

R
VMIX
caD
DF
HC-C
N@X-C
cg-C

HC-WM
N@X-WM
CO-WM

069207

40
33.14

» 8B

1

«04
11446

1

90
T08.072
32.1766
B8+98141
1064.45
671134
7191411

43

41 446

1

1.2

03
11384

1

90
701.796
40.2548
2.65212
991 +455
6492432
6516.87

40
33.14
«8

1

.04
18858

1

g0
11624+55
32.1766
12.9127
903.098
2.47744
490771

3.85518
6.43244
46.1661

HCE

COEM
NGE

NG XE
Co2m
T

H

K
CaE

HC-MASS
N@X-MASS
Co-MASS

HCE
COEM
NGE
NOXE
cozm
T

H

K
CoE

HC-MASS
N@X-MASS
CP-MASS

HCE
COEM
NGE
N@XE
coam
T

H

K
COE

HC-MASS
N@X-MASS
Ca@-MASS

1100
7534.46
6.4
7.6

«66
115

104

1.15781
721971

12.3081
297991
167878

1030
6834.52
6.8

8

« 63

117

104

115781
6552.95

11.3624
+ 304722
150.789

940
5131
2.6
3.4
45
117
104

115781
493739

17.1448
«180606
1884109



H@NDA CL350K3 MBTORCYCLE

RUN 2 10/30/71

Vo 1S «069207
INPUTS AND RESULTS FBR BAG 1t
HCD 30

C@DM 664+51
NOD 1.5
N@XD 2

Co2D «04

RPM 10701

P 1

R 59

VMIX 664.772
cab 65.2425
DF 8.48011
HC-C 1223.54
N@X-C 6.73585
ce-C 7594.13
INPUTS AND RESULTS F@R BAG 3
HCD 25

CoDM 41 .46
NOD 1.5
N@XD 3.5
co2D «06

RPM 11237

P 1

R 59

VMIX 698.069
CebD 40 .6699
DF 9.38429
HC-C 1127.66
N@X-C 5.87296
ce-C 6692.84
INPUTS AND RESULTS F@R BAG 2
HCD 30

CoDM 66.51
NOD 1.5
N@XD 2

ca2D «04

RPM 18813

P 1

R 59

VMIX 1168.71
cab 65.2425
DF 13.1795
HC-C 922.276
N@X-C 2.15175
ca-C 4757.
HC-WM 4.08537
NGX-WM 4+94039
Co-WM 45 .6895

HCE
COEM
NOE
N@XE
coz2m
T

H

K
CoE

HC-MASS
N@X-MASS
C@-MASS

HCE
COEM
NGE
NOXE
co2M
T

H

K
CoE

HC-MASS
N@X-MASS
Co-MASS

HCE
COEM
NOE
NOXE
cozm
T

H

K
CQOE

HC-MASS
NBGX-MASS
CB-MASS

1250
7907.4
TeS
8.5
+69
112

17

1.00949
7651 .68

13.2824
+244819
166445

1150
6947.16
75

9

64

112

77

1.00949
6729.18

12.8548
«224149-
154.038

950
4953.65
3

4

e 44

112

77

1.00949
4817.29

17.6017
«137492
183.298



HONDA CL350K3 MOT@RCYCLE

RUN 3 1171771

Vo 1S +069207
INPUTS AND RESULTS F@R BAG 1
HCD 57

CebDM 117.01
NOD .2

N@XD .5

co2D .05

RPM 11142

P 1

R 65

VMIX 693.904
CaD 114.553
DF 883848
HC-C 1149.45
N@X-C 6+05657
Co-C 7059.38
INPUTS AND RESULTS F@R BAG 3
HCD 45

C@DM 100.12
NOD .5

N@XD .7

C@2D .05

RPM 11206

P 1

R 65

VMIX 690.607
ceb 98.018
DF 9.38782
HC-C 1159.79
N@X-C 4.57456
ce-C 7086424
INPUTS AND RESULTS FOR BAG 2
HCD 57

C@DM 117.01
NOD .2

N@XD .5

ce2D .05

RPM 18877

P 1

R 65

VMIX 1175.63
CoD 114.553
DF 12.576
HC-C 947.532
N@X-C 2.03976
cCo-C 504974
HC-WM 4.16625
N@X-WM 4.316717
CE-WM 47.6195

HCE
C2EM
NGE
NG@XE
coz2M
T

H

K
C2E

HC-MASS
NZX-MASS
C2-MASS

HCE
CGEM
NG@E
NGXE
caz2m
T

H

K
COE

HC-MASS
NO@X-MASS
C3-MASS

HCE
COEM
NOE
N@XE
coz2M
T

H

K
CaE

HC-MASS
N@X-MASS
C@-MASS

1200
7413.67
5.3

65

« 68

109

74

+995322
7160.98

13.0249
2263552
161505

1200
T413.67
4.2

5.2

.59

115

T4

-995322
7173.82

13.0797
«170303
161.349

1000
5312.75
1.6

2.5

45

109

74

995322
5155.19

18.1907
129268
195.73



HONDA SL-100 MBTORCYCLE

RUN 1 87157172

Vo IS 7+35355E-2

INPUTS AND RESULTS F@R BAG 1

HCD 30 HCE 638
CabDM 3 COBEM 3487
NOD 0 NGE 32

N3XD o1 N@XE 39

co2D 05 cozM « 66

RPM 11925 T 106

P 38 H 70

R 57

UMIX 814.429 K «97704
cab 2494477 CaE 3378.5
DF 12.6219 .
HC-C 610.377 HC-MASS 8.11778
NgX-C 38.9079 N@X-MASS 1.6768
Co-C 3375.79 C2-MASS 90. 6457
INPUTS AND RESULTS F9R BAG 3

HCD 25 HCE 536
C<4D™ 8 COEM 2465
NOD o1 NOE 32.38
NJXD «3 NJXE 43.5
ca2D 03 co2M 6

RPM 12182 T 114

P 3.8 H 70

R 57

VMI X 320.385 K «97104
Cab 7.85271 CoE 2391.15
DF 15.0104

HC-C 512.666 HC-MASS 6.86812
N@X-C 43.22 N@X-MASS 1.37626
co-C 2383.82 C@-YASS 644777
INPUTS AND RESULTS FGBR BAG 2

HCD 30 HCE 466
CdbM 3 CIEM 3246
NOD 0 NJE B.4
NIXD o1 NG XE J.6
C32D «05 caeM + 37

RPM 18187 T 108

P 3.8 H 70

R 57

VI X 1237.72 K «97704
CoD 2.94477 CAE 3163.12
DF 18.2832

HC-C 437. 641 HC-MASS B.84561
NaX-C 9.50547 NOX-MASS « 62257
co-C 3160.33 Cd-MASS 128.966
HC =M 2416681

NIX=-WM + 321742

Co=-uM 27.2928



HONDA SL-100 M@T@RCYCLE
RUN 4 8/ 18772

Vo IS 7+55355E~2
INPUTS AND RESULTS FBR BAG
HCD 36

CaDM 2

NOD . 4

N@XD 1.2

Co2D $04

RPM 11430

P 3.8

R 52

Vil X 758.627
(o] 1.96641

DF 16.3988
HC-C 489.195
N@X-C 44.9732
Ca3-C 1946.51

INPUTS AND RESULTS F2R BAG 3

HCD
ColDM
NOD
NZXD
ca2D
RPM
P

R
VMIX
CceD
DF
HC-C
NJX-C
ca-cC

INPUTS AND RESULTS FIR BAG 2

HCD
CaDH
NQD
NIXD
$d2D
RPM
P

[
VMIX
CoD
DF
HC-C
NIX-C
Cv-C

HC - WM
N2 X=WM
C@=-4M

31

2

-3

1

04
10855
3.8

52

120+ 464
1.96641
13.1982
3%8.703
4%.855
1643.49

36

2

o 4

1.2

<04
18987
3.8

52
1262.37
196641
2447759
321453
15. 6484
1750.58

157857
«384441
15.473

HCE
COEM
NOE
NOXE
co2zHm
T

H

K
CdE .

HC-MASS
NOX-MASS
Cd-MASS

HCE
COEM
NOE
NOXE
co2zu
T

H

CoOE

HC-MASS
N@X-MASS
CO-MASS

HCE

CIEM
NI E

NOGXE
caz#
T

H

K
CUE

HC-MASS

NJX-MASS
Cd-MASS

C-9

523
2004
18.8
461
¢ 37
120
70

« 97704
1948.35

6.06034
1.8054
43 6859

418
1691
239
498
«53
120
70

e 97704
1645435

457316
186257
39.938Y

356
1734
10.8
16.8
«33
119
70

« 97704
1752+ 47

6.62662
1.04532
128602



HONDA SL-100 M@TORCYCLE

RIN 5 8/21/172

Vo IS 7.55355E-2

INPUTS AND RESULTS FOR BAG 1

HCD 40 HCE 685
CODv 25 COEM 2654
NOD .6 NOE 20.1
NGXD 1ed NOXE 362
Ca32D .03 Co2M « 55

RPM 11386 T 121

P 3.8 H 93

R 62

yMIX 753.361 K 1.0%9242
C3D 24.4993 COE 2572.75
DF 15.3007

HC-C 647.614 HC-MASS 7.9672
N@X-C 34.8915 N@X-MASS 1.55522
C3-C 2549.85 CO-MASS 63.334l
INPUTS AND RES!ULTS FOR BAG 3

HCD 30 HCE 616
CUDM 31 COEM 3452
NOD .3 NGE 19.3
NJIXD 1.3 N@XE 27.8
C32D .03 cCo2M 33

P 11260 T 121

P 3.8 H 93

2 62

VMIX 745.025 K 1.09242
Cab 30.3792 C3E 3347.65
DF 14.4651

HC-C S88.074 HC-MASS 715466
NDIX-C 26.5899 NOX-MASS 1.17207
C3-C 3319.37 CU-MASS 81.5353
INPUTS AND RESULTS FOR BAG 2

HCD 40 HCE 500
3D 25 COEM 2993
NOD b NJE 79
N@XD o4 NOXE 101
Co2D .03 Ccaz2M «34

RPM 18890 T 119

P 3.8 H 93

R 62

VMI X 125419 K 1.09242
CiD 24¢ 4993 C2E 2913.47
DF 19. 6669

HC-C 462.034 HC-MASS 9.46285
NAX-C B.77119 N@X-MASS « 65036
c3-C 2890.22 C#-MASS 119.512
HC =™ 2.26225

NI X-"4M . 265025

CO-"4M 25.7628

C-10



HINDA SL-100 M@TRRCYCLE

RN 6 B/7227172

VO IS 7.55355E-2
INPUTS AND RESULTS FBR BAG 1
HCD 34

CaoM 0

NQOD 0

NIXD 3

c@2D +05

RPM 11717

P 3.8

R 63

UMI X 776.868
C3D 0

DF 14264
HC-C T49.384
N@X-C 42.221
Ca-C 2213.25
INPUTS AND RESULTS FGR BAG 3
HCD 36

CoDM 2

NOD 0

NDXD 4

Cad2b + 04

RPM 11600

P 3.8

R 63

UMI X 767.787
Co2D 1.9593
DF 160955
HC-C 514.237
NZX-C 37.0249
ca-C 2275. 46
INPUTS AND RESULTS FOR BAG 2
HCD 34

CoDM 0

NOD 0

NOXD «3

C22D «05

RPM 18953

P 3.8

R 63

VMIX 1254.8
can 0

NBX-C 13,7146
c3-C 2197.04
HC-4M 2.1332
NBX~ v « 353499
C-"AM 19.7856

HCE
COEM
NOE
NOXE
co2M
T

H

K
COE |

HC-MASS
N@X-MASS
CB-MASS

HCE
COEM
NAE
NOXE
Ca2M
T

"

K
COE

HC-vASS
NOX-MASS
CO-MASS

HCE
CIEM
NGE
NIXE
ca2u
T

H

K
C@E

HC-MASS

NBX-MASS
C3-MASS

C-11

781

2288
19.6
4265
« 64
120
g1

1.02902
2213.25

9.50687
1.82801
Sé6.6888

548
2350
22.1
37.4
.55
121
"1

1.02902
22773

644748
158429
57.6009

433
2260
19.2
14

« 39

119

g1

1.02902
2197.04

8.23601
962152
911835



KAWASAKI 125F-6 MOTYRCYCLE

RUN 1 B/15/772

Vo IS 7.55355E-2

INPUTS AND RESULTS. FOR BAG 1

HCD 24 HCE 3400
CaDM S CGEM 1089
NOD 0 NOE 8.4
N@XD .9 NOGXE 20.1
ca2Db «06 cozm <6

RPM 13145 T 100

P 3.8 H 70

R 57

UMIX 907.368 K «97704
Cob 4.90794 C2E 1056.37
DF 12.8152

HC-C 3377.87 HC-MASS 50.051
N@X-C 19.2702 NIX-MASS » 925255
ce-c 1051.85 Cd-MASS 31467
INPUTS AND RESULTS FOR BAG 3

HCD 32 HCE 3800
C@DM 5 COEM 1 6%5

NOD .1 NOE 141

NI XD .9 NOXE 233
cg2D <06 coz2M .6

RP#M 11796 T 117

P 3.8 H 70

R 57

UMIX 790.26 X «97704
CdD 4.90794 CUE 1634.52
DF 11.7189

HC-C 3770.73 HC-MASS 436611
NIX-C 2244768 NOX-MASS + 339929
Cs=C 1630.03 CA-MASS 424701
INPUTS AND RESULTS F9R SAG 2

HCD 24 HCE 2040
CuYD 5 COE 304

NOD 0 NOE 4.2

NG XD .9 NIXE 8ol
€a2D «06 cazMm + 45

=P 4 19726 T 104

P 38 H 70

2 57

UMIX 1351.93 K « 97704
coD 4493794 COE 295.77
DF 19.6028

HC-C 2017.22 HC-MASS 44+ 536
NIX-C Te24591 NIX-MASS + 518388
CI-C 291.112 Cu-MASS 12.9763
HC -4 12.506

NGK=4M «193601

Cd-"JM 676201

C-12



KAWJASAKI 125F-6 M@TORCYCLE

C-13

RUN 3 8/17/72

vo IS 7+55355E-2

"INPUTS AND RESULTS F2R BAG 1

HCD 24 HCE 2950
CODA 3 COEM 1532
NOD .2 NOE 1.8
NOXD 1.9 NOXE 175
cazb «03 Co2Mm .5

RPM 11449 T 120

P 3.8 H 80

R 66

UMI X 761.73 K 1.02407
CaD 2.93605 COE 148446
DF 14.203

HC-C 2927.69 HC-MASS 36441717
NSX-C 15.733% NIX-MASS . 664723
co-C 1481.87 CO-MASS 37.2159
INPUTS AND RESULTS FOR BAG 3

HCD 25 HCE 2810
CIDM 2 COEM 1632
NOD .7 NOE 12.8
N@XD 5.1 NOXE 19.7
co2D .05 co2M . 48

RPM 11387 T 120

P 3.8 H 30

R 66

VALX 757.605 K 102407
CoD 1.95736 CoE 1582413
DF 14.5777

HC-C 2786.71 HC-4ASS 3444764
NJX~C 14.9498 NIX-MASS . 625193
Co-C 1580.31 CJ-MASS 39.4733
INPUTS AND RESULTS FUR BAG ‘
HCD 24 HCE 1530
CuDM 3 COEM 610

NOD .2 NOE 5.7
NEXD 1.9 NDXE 8.6
C32D .03 cu2M .35

RPM 19043 T 119

P 3.8 H 890

R 66 .
YMIX 1269.11 K 1.02407
CaD 2.93605 CYE 592,886
DF 23.8312

ﬁé_c 1507.01 HC-MASS 31:??34
NIX=C 677973 NOX-MASS 41124
C3-C 590.073 CJ-MASS 24.6913
HC ="M BeBT261

NPK =1 « 149485

CP-4M B+ 42585



KAWASAKI 125F-6 MZTORCYCLE

RUN 4 8718772

Vo IS 7+55355E-2

INPUTS AND RESULTS F@R BAG 1

HCD 41 HCE 3000
CoDM 9 COEM 1564
NOD 0 NOE 10.3
N@XD ) NOXE 17.7
co2D «04 coz2M 5S4

RPM 11305 T 120

P 3.8 H 79

R 61

VMI X 751 .63 K 1.01916
CeD B.B2267 CoE 1516.93
DF 13.5123

HC-C 2962.03 HC-MASS 3643564
NBX-C 171444 N@X-MASS « 711291
co-C 1508.76 Co-MASS 37.3889
INPUTS AND RESULTS FOR BAG 3

HCD 26 HCE 2910
CaDM 2 COEM 1487
NOD .4 NIE 12.7
NIXD 2 NOXE 18.3
Ca2pb - 03 Co2M 5

RPM 11285 T 120

P 3.8 H 79

bad 61

VMIX 750.3 K 1.01916
C2D 196059 COE 1443.39
DF 14.3264

HC-C 2885.81 HC-MASS 35.3582
NDX-C 16.4396 NIX-MASS » 680844
Co-C 144157 CO-MASS 356606
INPUTS AND RESULTS FOR BAG

HCD 41 HCE 1520
CZbM 9 CIEM 632

NOD 0 NIE 4.7
NOXD ) NOXE 7.2
cozD «04 ca2M «35

RPM 18354 T 119

P 3.8 H 79

R 51

Vil X 126236 K 1.01916
C3D 8.822567 C2E 615.29
DF 23.7787

HC-C 1480.72 HC-MASS 30.5242
NAX-C 6. 62523 N@X-MASS 461643
c2-C 606.838 CB-MASS 25.2566
HC-"4M Be84154

NOX=WM « 154077

Ca-uMm B.22138

C-14



KAJASAKL 125F-6 MUTORCYCLE
RUN 5 8721772

Vo IS 1T+55355E-2

INPUTS AND RESULTS F@R BAG 1

HCD

26 HCE 0
C3DM 11 COEM ?4;?
yop 0 NOE 101
NIXD 4 NOXE 5.5
C92D .05 Ca2M .57
; 3-8 H 83
R 66
Vi1 x 749.023 K 1.03907
cab 10.7655 CYE " - 1413.82
DF 13.2361
HC-C 2985.96 HC-MASS 36.5229
NUX-C 15.4302 NOX~MASS - 650414
Cu=-C 1403.87 C2-MASS 34.669
INPUTS AND RESULTS FUR BAG 3
HCD 35 HCE 2750
CaDM 44 COEM 1451
NOD 0 NCE 11474
NJAD .4 NJXE 1646
Ca2Db <04 cd2y .23
RPM 11137 T 120
P 3.8 H 33
R 66
UMI X 1404972 K 1.03%07
caD 43.062 COE 1405.26
DF 144172
HC-C 271747 HC-MASS 32.8316
NIK~C 16.2282 NBX-MASS L6167
Ca-¢ 1365.24 CY-MASS 33.3526
INPUTS AND RESULTS FUR BAG
HCD 26 HCE 1590
CoDM Ll COEM 559
NOD 0 NOE 4.9
NOXD <4 NIXE 7.3
Cc92D .05 co2Mm A
RPM 18990 T 119
P 3.8 H 33
R 66
VMIX 1265. 63 K 1.03907
con 10. 7655 COE 542+ 671
DF 21.4996
HC-C 1565.21 HC=-MASS 32.3494
NgX-C 6.9186 N@X-MASS .« 492776
Ca-C 532.407 CO-MASS 22.2162
HC- M 3.90624
N@X~ WM . 154423
Co-49M 7+48465

C-15



SUZUKI T250 MOTORCYCLE

RUN 2 11/716/71

vo 1S « 069207
INPUTS AND RESULTS F@R BAG
HCD 12

CoDM 8

NOD 2

N@XD 4

ca2D .03

RPM 11147

P 1

R 62

VMIX 692.261
Cc@b 7.83979
DF 6+.41858
HC-C 6239.87
N@gX-C 4.06232
co-C 6920.27
INPUTS AND RESULTS F8R BAG 3
HCD 13.5
CoDM 8

NOD o1

N@XD e

co2D «04

RPM 11133

P 1

R 62

VMIX 691 .391
ceD 7.83979
DF 6.3661
HC~-C 6538.62
N@x-C 4.26283
co-C 7392.4
INPUTS AND RESULTS F@R BAG 2
HCD 12

CoDM 8

NOD 2

N@XD o4

cao2b «03

RPM 18865

P 1

R 62

VMIX 1171.57
coD 7.83979
DF 12.165
HC-C 3538.99
N@X-C 1.83288
cg-C 2358.05
HC-WM 18.6825
N@X-WM 3.63705
Ca-uMm 34.0069

HCE
COEM
NOE
NOXE
cez2M
T

H

K
COE

HC-MASS
N@X-MASS
CO-MASS

HCE
COEM
NOE
NOXE
cazm
T

H

K
CoE

HC-MASS
N@X-MASS
C2-MASS

HCE
COEM
NBE
NBXE
coz2M
T

H

K
CoE

HC-MASS

N@X-MASS
C@-MASS

C-16

6250
7177
1.9
4.4
- 77
111

75

1
6926.89

70.5393
«152308
157.947

6550
7657
1.7
4.6
«71
111
75

1
7399.01

73.8238
«159625
168.511

3550
2438
°9
2.2
51
111
75

1
2365.24

67.707
«1163
91.0835



SUZUKI T250 MOTORCYCLE

RUN 3 11 /17771

Vo IS « 069207
INPUTS AND RESULTS F@R BAG 1
HCD 63

CoODM S0

NOD .1

N@XD o4

Co2Db « 05

RPM 11200

P 1

R 56

VMIX 685 .475
caoD 49.0956
DF 687216
HC-C 6646.17
N@X-C 3.75821
ce-C 6057.03
INPIJTS AND RESULTS F@R BAG 3
HCD 21.5
CoDM 17

NOD o1

N@XD « 4

co2D .02

RPM 11068

P 1

R 56

VMIX 682.125
cab 16.6925
DF 6.69654
HC-C 698171
N@X-C 3.85973
ce-C 6396.14
INPUTS AND RESULTS FGR BAG 2
HCD 63
CODM 50

NOD o1

N@XD .4

c@2D «05

RPM 19024

P 1

R 56

VMIX 1168.38
coD 49.0956
DF 12.7704
HC-C 3741.93
NOX-C 1.73132
co-C 204779
HC-WM 19.6952
NEX-WM 3.34441
CO-WM 29.2985

HCE
COEM
NOE
N@XE
Ca2M
T

H

K
CoE

HC-MASS
N@X-MASS
CO-MASS

HCE
CoEM
NOE
N@XE
co2M
T

H

K
CoE

HC-MASS
N@X-MASS
CO-MASS

HCE
COEM
NGE
NBXE
coz2Mm
T

H

K
CGE

HC-MASS

N@X-MASS
Co-MASS

C-17

6700
6294
1'5
4.1
67
117
75

1
6098 .98

74.3959
« 139525
136.889

7000
6614
1.7
4.2
<66
113
75

1
6410.34

777699
« 142593
143.847

3800
2151
1.6
21
46
115
75

1
2093.05

71.3946
«109557
78.8839



SUZUKI T250 M@TORCYCLE

RUN 4 11718771

Vo IS + 069207
INPUTS AND RESULTS F@R BAG 1
HCD 30

CebDM 8

NOD .1

N@XD *5

cez2b +03

RPM 11338

P 1

R 52

VMIX 703.617
CeD 7.86563
DF 5.58284
HC-C 8075.37
N@X-C 5.28956
ca-C 7895466
INPUTS AND RESULTS FO@OR BAG 3
HCD 30

CeDM 17

NOD .1

N@XD o6

co2D «06

RPM 11159

P 1

R 52

VMIX 692.509
c@b 16.7145
DF 5.3724
HC-C 8375.58
N@X-C 5.91168
ce-C 8828.69
INPUTS AND RESULTS F@GR BAG 2
HCD 30

CeDM 8

NOD o1

N@XD -5

ce2b .03

RPM 18923

P 1

R 52

VMIX 1172.28
Cob 7.86563
DF 10.5952
HC-C 4372.83
N@X-C 2.34719
ce-C 2940.1
HC -WM 236797
N@X-WM 4441298
Ca-uWMm 40.9727

E-2

HCE
CeoEM
NGE
N@XE
Co2M
T

H

K
COE

HC-MASS
N@X-MASS
CB-MASS

HCE
COEM
NGE
N@XE
co2m
T

H

K
CoE

HC~MASS
N@X-MASS
CB-MASS

HCE
COEM
NGE
NBXE
coz2M
T

H

K
CoE

HC-MASS

N@X-MASS
Co-MASS

C-18

8100
8165
2.5
S.7
-8
112
55

+914077
7902.12

92.7866
«184254
183.166

8400
9131
2.4
6.4
eT77
112
55

«914077
8842.29

94.7167
«202674
201.577

4400
3029
1.2
2.8
«53
113
55

«914077
2947.22

83.7106
«13622
113.635



TRIUMPH T120R M@TORCYCLE

RYIN 1 1173771

VO IS «069207
INPUTS AND RESULTS FBR BAG 1
HCD 12

CcoDM 17

NOD 2

N@ XD .4

Ce2D «04

RPM 11264

P 1

R 53

VMIX 716257
Cab 16.709
DF 9.09799
HC-C 1289.32
N@X-C 13.144
caeg-C 6613.65
INPUTS AND RESULTS FOR BAG 3
HCD 13

C@DM 25

NOD 8

N@ XD 1

co2D .05

RPM 11424

P 1

R 53
VMIX 727.722
CaD 24.572
DF 9.56069
HC-C 1388.36
N@X-C 11.6046
co-C 6293.72
INPUTS AND RESULTS F@GR BAG 2
HCD 12
CabDM 17

NOD 2

N@XD 4

ce2D «04
RPM 18849

P 1

R 53
UMIX 12007
CcaD 16.709
DF 12.3388
HC-C 1238.97
N@gX-C 5.03242
ca-C 4894.71
HC-WM 5.35761
NOX-WM .10054t1
Co-WM 46.2665

HCE
CoEM
NOE
NOXE
cozmM
T

H

K
CoE

HC-MASS
NOX-MASS
CP-MASS

HCE
COEM
NGE
N@XE
coa2m
T

H

K
CQE

HC-MASS
N@X-MASS
Co-MASS

HCE
COEM
NGE
N@XE
CcozM
T

H

K
COE

HC-MASS
N@X-MASS
Co-MASS

1300
6835
12

13.5
» 68
104
60

+934143
6628.52

15.0805
« 476308
156.181

1400
6506
11.5
12.5
63
103
60

«934143
6315.72

16.4988
< 427255
151.005

1250
5042
4.7
5.4
«47
103
60

+934143
4910.07

24.2931
-305706
193.768



TRIUMPH T120R MBTORCYCLE

RUN 2 1174771

Vo IS + 069207
INPUTS AND RESULTS F@R BAG 1
HCD 14

CobM 33

NOD o1

N@XD o4

ce2D «05

RPM 11265

P 1

R 45

VMIX 719.548
CaD 32.5203
DF 9.1083
HC-C 1287.54
N@X-C 14.6439
ca-C 5982.9

INPUTS AND RESULTS FOR BAG 3

HCD 18

CoDM 58

NOD 2

N@XD 3

ce2D «05

RPM 11410

P 1

R 45

VMIX 728.81
caD 57.157
DF 9.287
HC-C 1483.94
NgXx-C 13.7323
co-C 6277.77
INPUTS AND RESULTS F@OR BAG 2
HCD 14

CoDM 33

NOD o1

N@XD o4

ce2D «05

RPM 18887

P 1

R 45

VMIX 1206.4
CaD 32.5203
DF 11.7607
HC-C 1187.19
N@X-C 5.23401
ca-C 5064.1
HC-WM 5.32806
N@X-WM +103888
Co-WM 4644587

HCE
C@EM
NGE
N@XE
caz2Mm
T

H

K
COE

HC-MASS
NBGX-MASS
C@-MASS

HCE
COEM
NGE
NGXE
coz2M
T

H

K
CoE

HC-MASS
N@X-MASS
C3-MASS

HCE
COEM
NGE
N@XE
coz2m
T

H

K
CQE

HC-MASS

N@X-MASS
CO-MASS

C-20

1300
6190
13.5
15
o714
103
43

+869263
6011.85

15.1288
496075
141.935

1500
6506
13
14
«66
103
43

+869263
6328.78

17.661
« 471181
150.848

1200
5221
4.7
5.6
«51
103
43

«869263
5093.86

23.3883
«297273
201 .425



TRIUMPH T120R M@TQORCYCLE

RUN 3 1175771

Vo IS «069207
INPUTS AND RESULTS F@R BAG 1
HCD 9.5
CobM 17

NOD 2

N@XD «3

Co2D .04

RPM 11310

P 1

R 57

VMIX 707493
CoD 16.687
DF 8+79133
HC-C 1441.58
NaX-C 14.7341
Cca-C 62775
INPUTS AND RESULTS F@R BAG 3
HCD 11

CoDM 25

NOD 2

N@XD o4

Co2Db 04
RPM 11447

P 1

R 57
VMIX 719.778
CaD 24.5397
DF 9.09149
HC-C 1440.21
N@X-C 14.144
Ca-C 5967.21
INPUTS AND RESULTS F@R BAG 2
HCD 9.5
CoDM 17

NOD .2

N@XD -3

Ca2D «04

RPM 18887

p 1

R 57
VMIX 1185.52
c@D 16.687
DF 11.4809
HC-C 1291.33
NgX-C 5.72613
cg-C 5056.38
HC -WM 5.57469
N@X-WM «117234
CO-WM 45.5089

HCE
CoEM
NOE
N@XE
cazM
T

H

K
CoE

HC-MASS
N@X-MASS
Co-MASS

HCE
COEM
NQE
N@XE
ce2M
T

H

K
COE

HC~MASS
N@X-MASS
CO-MASS

HCE
COEM
NGE
N@XE
cazm
T

H

K
CQE

HC-MASS

N@X-MASS
C@-MASS

C-21

1450
6506
13.5
15

¢ 715
110
64

+ 950841
6292.29

1646551
+536825
146.429

1450
6190
12
14.5
-73
109
64

« 950841
5989.05

16.9282
« 524273
141.608

1300
5221
5.4
6
«53
110
64

» 950841
S071.61

24.9994
« 349587
197.636



YAMAHA DT1-E MOTORCYCLE

RUN 3 11718771

Vo 18§ + 069207
INPIJTS AND RESULTS FOR BAG 1
HCD 28+5
CoDM 17

NOD o1

N@XD .6

Cca2D 06

RPM 11157

P i

R 50

VMIX 695.317
Cab 167254
DF 6.56878
HC-C 5875.84
N@Xx-C 3.89134
co-C 5485.35
INPUTS AND RESULTS F@R BAG 3
HCD 20

C@DM 25

NOD ol

N@XD «5

Coa2D 04

RPM 11160

P 1

R 50

VMIX 695.504
cop 24.5962
DF 6.70257
HC-C 5782.98
N@X-C 3.5746
ce-C 5971.4
INPUTS AND RESULTS F@R BAG 2
HCD 28.5
CapMm 17

NOD =1

N@XD -6

Co2D .06

RPM 18993

P 1

R 50

VMIX 1183.67
caeD 16.7254
DF 12.3327
HC-C 3123.81
N@X-C 304865
ce-C 2100.08
HC-WM 168677
N@X-WM 4.19346
Ca-wM 28.5438

HCE
CoEM
NOE
NOXE
cozm
T

H

K
CoE

HC-MASS
N@X-MASS
CO-MASS

HCE
COEM
NOE
NBXE
co2zm
T

H

K
CoE

HC-MASS
N@X-MASS
CO-MASS

HCE
COEM
NGE
NOXE
cozMm
T

H

K
C@E

HC-=MASS
N@X-MASS
C@-MASS

5900
5690
24
444
.9
109
61

+ 938262
5499.53

667174
+ 137494
125.749

S800
6190
25
4
82
109
61

» 938262
5992.32

656807
-126337
136.929

3150
2174
1.9
3.6
56
109
61

- 938262
211545

60.3809
+183375
819568



YAMAHA DT1-E M@TORCYCLE

RUN 4 11718771

Vo IS «+069207
INPUTS AND RESULTS F@R BAG 1
HCD 31

CoaDM 17

NOD 2

NAXD 8

Cco2b «03

RPM 11124

P 1

R 63

UMIX 698.855
CoD 16.6541
DF 6.57688
HC~C 6173.71
N@X-C 3.72164
co~C 5560.28
INPUTS AND RESULTS F@R BAG 3
HCD 32
C@bM 8

NOD 2

N@XD )
ce2D «04
RPM 11159

P 1

R 63

VMIX 697.358
CaD 7.83721
DF 7.06171
HC~C 5272.53
NOX-C 4.08497
ca-C 5668.85
INPUTS AND RESULTS FOR BAG 2
HCD 31

CebM 17

NOD -2

NOXD 8

co2D «03
RPM 19126

P 1

R 63

VMIX 1199.45
DF 12.8621
HC-C 3271.41
N@X-C 1.8622
co-c 2002.86
HC - WM 17.1464
CO-WM 27.8117

HCE
CoEM
NGE
NOXE
ca2u
T

H

K
COE

HC-MASS
NOX-MASS
CO-MASS

HCE
COEM
NOE
NOXE
Co2M
T

H

K
COE

HC-MASS
N@X-MASS
CO-MASS

HCE
COEM
NGE
NIXE
coeM
T

H

K
COE

HC-MASS

N@X-MASS
CO-MASS

c-23

6200
5788
2.4
4.4
«86
106
62

« 942418
55744

70+4563
«+132753
128.116

5300
5886
2.8
46
-8
109
62

942418
5675.58

60.0428
+ 145401
130.338

3300
2081
2.1
2.6
«51
107
62

+ 942418
2018.22

64.0774
+114007
79.2053



YAMAHA DI11-E MYUIURCYCLE

RUN 5 1171977171

Vo IS «069207
INPUTS AND RESULTS FBR BAG 1
HCD 8.5
CoDM 8

NOD o4

N@XD -8

co2D «05

RPM 11139

P 1

R 37

VMIX 704.604
Cab 790439
DF T7+4943
HC-C 5092.63
N@X-C 4.00675
ca-C 4373 .41
INPUTS AND RESULTS FOR BAG 3
HCD 7.5
CaDM 8

NOD o2

N@xXD o4

Cez2D .05

RPM 11055

P 1

R 37

VMIX 698.058
CoD 7490439
DF 7.70947
HC-C 4593.47
N@X-C 2.25188
INPUTS AND RESULTS F@R BAG 2
HCD Be5
C3DM 8

NOD ]

N@XD 8

coez2b «05

RPM 18862

P 1

R 37

VMIX 1193.13
C@D 7.90439
DF 13.7579
HC-C 3142.12
N@X-C 3465815
Ccg-C 1482.52
HC-WM 15.5018
N@X-WM 5.76552
Ca-wMm 22.4764

HCE
CoEM
NGE
NBXE
caz2uM
T

H

K
CoE

HC-MASS
N@X-MASS
CB-MASS

HCE
COEM
NOE
NO@XE
Caz2M
T

H

CPE

HC-MASS
N@X-MASS
CB-MASS

HCE
COEM
NGE
NOXE
CazM
T

H

K
CoE

HC-MASS

N@X~MASS
C@-MASS

C-24

5100
4507
7.8
4.7
«84
106
41

«862218
4380.26

58.+5968
-131836
101.598

4600
5221
6.4
9.6
.17
107
41

«862218%
5081.22

52.3623
«30159
116.786

3150
1523
2.7
4.4
.51
106
41

862218
1489.85

61.2203
«203819
58.3184



APPENDIX D

Gaseous Emissions Data from Steady-State
Tests on Motorcycles



CONSTANT - SPEED EMISSIONS TEST OATA HARLEY-DAVIDSON FLH Moioy cyecle
Dale 10/4./71  A{wmosphoric 'Pns:uw.&w W Wit Bulb Tawh_G4 °F Doy GlbTawh 72 °F

RUN Neo, _Z__

Eugine | Dy wo FIA NDI! R . c.\, Polae, [ Tewpovalover, °F | Fael Rale,

Mele [Condidion | Geav [ *bw | wp  [He,bhwC [0, ¥/ |CO,,%, [NO,PEw [NO, P=|NO, 1P 0., /, [Tulat [Echoust] Youw /o
V| Tile 12,000 | 4.96| 5.60] 571 18| 28] G.6 76 | V25 2.72
2 20 RL| U [2970| ——1| 9,200 7.4B| €.65| ©O| 50| 37| 3.2| 76| 240| 4.94
3 |30 RLU| 2 2690 —— 8,400} 8.25 650 _@_o_ ~4_5 -.3_,—2 _3.“{ --77. 300 -753
| 4 leo U] 3 |2a20|— | 7,400| 902| 635| 63| 52| 39| 34| 717|325| 7.0
5 |50 RL| 4 |2460|—— | 5,400 8.239] €8\| 85| 71| 56| 22| 77| 2340| .7.90
& |20 3%l | |2970| 4.t | 8,000 87\ ©50] 74| 54f 45| 32| 77| 310 8.75
7 |20 8% 2 [26%) @O0 5,600 B55| 681 B2 | G2} 5) 32| 17 345 7.42
"% [40 5%| 3 [2420] 83| a,200] 717] 763|121 | 93| 87| 20| 77|3s0| 765
3 [0 5%| 4 |2460]10.1| 3,400 525 9.06| 202 | 190 | 185 | 2.5 77| 400| 7.31
\0 [20 10%| 1 [2970] &3] 9000 871 66S| 63| S1| 421 2.0} 76| 250 177
({30 01| 2| 2698| 53| a0 | e nas| 50| V20| i16| 23| a5 | as0| Twvo,
12 |40 10| 3_|2420( 12.8| 2,000| 05111175~ | 1459|1315 | 30| 75/ 430| 6.8
'3 |50 10z] 4 [24e0| 158.7] 3,200 | 627] 8.69| 240 269 269| 2.5 75| 460[ 1065
14 |20 20%| ! |2970]| 10.7| 2,200 | 540( 944| 187 | 85| 85| 2.6 [ 9I5| 445 8.16
15 130 20%| 2 2690 159 3,200 | 5.6%| 944 278 | 20| 278 2.3 | I15|[475| 10.20
16 j06Max.RL | 3360(——| 10,800 | 9.50| G.35( 67| 48 351 291 75| 425 8.20
17 loemee S | 1 |2360[13.9 | 1,600 | 028 [12.68] — | 927 | 80| 2.1| 75 ['sc04| 10.88
18 |oeMex 2| 1 |2260[25.8| 3,700 | 9.02| 7.80| 92 [ 153| 39| 18| s |'sco¢| 23.33
19 l08Mec.RL| ' |4480|—— | 2,500| 4.68] 9.83| 49| 91| B8| 2.0| 75|450| 12.89
20 [08Mw. 3 | | [4480[17.8 | 3,300| 7.02| 850| 3 |120] 116 | LG | 75 [m00| 20.41
21 |08Me. 2| 1 |4480| 330 | 3,100 966 | 30| 57107 | 97| n4| 75 |'s00| 30.62
22 | Idle 1T 24,400 | 8.09| SaB8| 28 23 12| 5| 75220 3.6

'Q\JQV S00°F, oul o v‘a‘us{ of Py»‘Q\M&*QV



CONSTANT - SPEED EMISSIONS TEST OATA HARLEY - DAVIDSON FLH Mygy ¢yele

¢-a

Dale 10/5/71  Almosphavit Pressuve 29.30 in Hey Wat Bulb Tawp _©4 °F Dy BulbTowb 73 °F
RUN No. 2 Bagint [Dywe [ FIA NDI R . L. | Polav, |Tewpavatoe, OF [ Fael Rate,
Mole [Condilion | Gear | *Pw | Wb [He, bbm € |co, /4 [0, ,%, [NO, Pbm |NO, bin|NO,Fp= (00, Y4 [Inlet [Fxboust[ 1o /g
V| 1A 5,800| 4811 588| 53| 35| 33| 72| 78| 125| 2.57

2 (20 RL| ' [2970|——]| 7,400] 8.22]| 6.49| s6| 45| 34| 39| 75| 1as| 8.44

3130 RL| 2 |2690|——|" 7000 837| @ib| 49| 45| 22| 42| Is|18s| 7.42

4 lao ri| 3 |2420|——| 7200| 945| e33| 49| as| 31| 39| 78| 235| 7.0

s [zo rL| & l2400|l—| 5400| 853 63| 7| 66| 58| 2.8 78{ 290| 7.2\

@ |20 s¥%| v |2970] 4.1 6,200 853 79| 42| 48| 28| 2.8| 75| 245 8.75

7|30 s%| 2 |26%| Go| 3200070\ 798| 8| 75| @ | 37| 74| 225 803

® 4o sx| 3 [2420| 83| 3400 746| 7951 B1| 91| ®8 | 34| 7al335| ®e|

9 |50 a%| 4 |2a60| 10| 2,800| 4.67| 9.6\ | 187 | \99 [ v9a | 34| 74|3s50| 52

\9 {20 iox] ' 2970 ©3) 2,750) 71| 7.95| 78| ®8 | B85 33| 74/285| 830

U1 |20 1on| 2 |2090| 93| 2400| 481|745 179|180 {176 | 33| 74/330) 8.03

12 |ao %] 3 |2a20|12.8| 1,600| 115|148 1061 [1109 [ro81 | 3.4 | 74 400|700

13 150 0%l 4 (24060} 157 2;:56 760 | 8.2 \19‘ 1ob | V62 _5'.7 741410} 10.20

14 120 207] 1 1297011071 2,100{3.14 1041} 162 | 277 259 3.2} 74| 380| 8.44

15 |30 204 2 [2690 \é.§_ -‘7':,.")'6.0 5.67| 922 34(,;' 353 '31'4' "é-.a 7al 485 113
Y6 joGMaRLY 1 2360 |——| 8,500 9.00| 649 56| 51| 39| 36| 7339 8.59

17 foeMe 3 | 1 [23e0|12.9 | 2900|481 [10.21] 277 | 259 | 240 | 23| 73| s00| 10.88

18 [oeM 2|V |3300|25.8 | 2200|776 | 83| 194 [ 171 ] wee | 20| 73 lmoos | 1e.89
|19 losme.re| 1 a4s0 3600|730 | 8as| 78 | 78| 74| 20| 74440 | 907
20 jomw. S| 1 4480|178 | 4,100 {806 | 821|114 [ 106|102 | LB| 74 |'so0s| 1814

2. O.BMos—- %] 4460 53\ A5001 9.64 ’Léé 164 | V4% 1129 .\.7 74 15(,(,« 28.82

22 | Tdle 22,000 7.60 | 545! 42| 25| 14| 00| 74l205| 3.28

Tover SO0 F, aut of vange of pyremeten



CONSTANT - SPEED EMISSIONS TEST DATA HARLEY-DAVIDSON FLR oy, (o ola

Dale 10/6/71 Admosphavic Pressuve 2934 (aw Ho Wet Bulb Tawp _©3 °F Dry &u\bj,wh_ﬁil °r
RUN N. “ Eagine [ Dywo [ FIA ND1 R I ociu [ Potav [Tebevaluse, oF | Fucl Rade,
Mde [Comdidion | Goar | wpw | Wp [uc,bbw € [co, 7/ [€0,,% INO,bbw N0, im{NO Vom0, % [3utat [Ebonst] Vom/,
NET 17,400 [ 747 5.47] a9 | 28] 5| 28| 74 [125] =00
2 {20 RL{ o 2970 ——| 11,000 8.87 6-51_ 56 ] 46| 30| s 74 | 230 7.5%
3|30 RU| 2 |ze90|——| 8900| 903|642| ez | 48| 33| 48| 73|29 7.65
4 |40 ®u| > |za20|—1 8200|919 |625| eo | 47| 34| 28| T3|315| 177
s [20 RL| 4 [|2460|—— | =500] 8.80[ 81| 74 | 2| s0| 32| 74| 3258 753
6lzo s%| + [2970] 4| 5,200 919]747) 70| o 51| z0| 74| 275] BIG
7 |30 5% 2 |2690) @0 3150) 779) 781} 99 | 71| 67| 3| 74| 350| 742
8 [40 57| 3 [2420| 83| 3,000| 673|870 139 | 107 | v0a | 31| 74|380| 7.65
3 |50 5x| 4 |2460| \o| 2,850| G4 | 9.25| 165 | 134 | 121 | 3.0] 74| 280| .21 ]
10 J20 10z 1 |2970| ©3| 3600 732| 798| 8% | 75( 70| 2.6| 74| 200 8.90
1) {30 107 2 |2690| 93| 2,150| 440| 94s| 191 | 102|158 | 2.9| T4|425| .42
| 12 |40 toz| 3 J2420|128| 1,400| 064|198 1248 1251|1281 | 27| 74 | 435 790
13 |50 10%4] 4 ([2460( 157 2,700 | .57 B.33]| 209 | 185 | 185 | 2.9 74 | 450 10.88
14 |20 zoz| 1 |2970 107] 2,700] 384 [10.87] 232 269 | 269 | 2.4 74 |[325] 8.5y
s {30 207| 2 |2090| 189] 2,500 | 570| 944| 202 | 259 259| 25| 14 | 490 ice
6 [06MwRL | | |2360| — | 8,000 [ 9.02| 65| o3| a7 | 26| 22| 74| 400| 8.02
h—-l'l_ %M:x—é Ty 33};0 lﬂz;..‘) 3,\60 5.40 9.64 24;; 232 | 222 7:,1 74 | 40 9.60
16 oemer 2 | 1 |3360| 25| 3,500 | 8.09] 8.33] 180 | 195 | ves | 2.1 | 75 ['soos] 19.00
19 fosmw RL| 1 [4480|—— | 2,700 | 642| 870|110 | 79| 74 | 2.1| 75 {5004 9.60
[ 20 jobMee 3 | 1 [4980| 78| 3500 | 7.93] 833] 125 [121 [ 16 | 29| 75 ['seon| 1841
21 fosmer 2| 1 [das0] 330 | 3,600 | 998 7.64| v21 [107 {102 | 18| 75 ['s00+| 32.66
22 | Tale | — 20,400 | 8.25] 57| 63| 29| 18 | 56| 755|320 3.23

TO\IQ\‘ 500°F, e\\'\ o-‘\ N\\&L o-t ‘)7\!‘0%«({2"



CONSTANT - SPEED EMISSIONS TEST OATA HONDA CL 350 K3 Motov eycle

Dale  10/13/71 A{mosphoviec Pressuve 2926w We Wek Bulb Tamp _©2 °F  Dvy BlbTowb T2 °F
RON Ne._ 7 Eugine | Dywo | FUIA NDI R C.L. [ Petav. [Tembevatores, OF [fucl Rate,
Mule [Condidiow | Geaw | *Pw | wp  |HE, PhmC [cO, % [€O,,%, [NO, blw [NO, Pi=[ND,ib=0., % [1nlat [Erhaust] Tbm /g
vV Tale 1200 4,600{ 252} 95| @i] 27| 27| As| 74 |10 ] 0.B3
| T20 RV | 2 13800 | &BO0) 7.63) 7.5V 4B SB) SO 2.7 T4 125} 2.59
3|30 ri| » lazeo|——| 14,000| 978| G22| | 44| 37| 23| 74 | 135 3.85
4 |40 RL} 4 14800| [ 14,000{10.76| 6.8/ TJOo| 51| 37{ 2.6} 74 [150 ] 5.26
5|50 ru| 5 |5200—| 8,200 9.87] ©90] 119|103 96| 2.3 74 | 225] s.00
|20 8%} 2 |3800] 2.1 9,000[10.73| 6.47] 41 38| 32} 23] 74 125 A.29
7|0 sx| 3 _|a30| a.0| 2000041 647 70| 6ol 53| 23| 74 |200| 597
8|40 sxl 4 [4800| 65| 7200|1013| G47| 99| 74| G4| 19| 74 |300| B.03
Y |20 8%| s |s200f 7.9 ©.00]| 8.37| 79%( 302 | 272 227| w6 | 74 | 375 B.30
10 |20 1o 2 |3800) 45| 8600|160l 68| 76| 65| G2| N8| 74 |25 | 5.05
Ul 130 okl 3 {4300] 6.6 ©, 700110541 651 91| 18| 75| B | T4 260} T.35)
12 |40 0% 4 |4800| 9.2| G.500[1070] ¢I5[134f 0| 92| 151 74 |350] ©.90
13 |50 10| 5 |s200[%:.0 7,200{11.56 6.47 \-Zmz 120{ 10} l.s 74 | 485 10.65
14 (20 204} 2 |3BOO| 7.] | 7,400[1.39| 647|170 10V| 101 | 1.9 74 [380O| T.10
15 {20 20%| 2 {4200[g.0 | 10,400{12.94] s.26| 57| 28| 25| 19| 74 [400] 10.00
16 |06MuRL] 2 |5700|—— | 28,000/10.00| 576| 99 | 46| 35| 47| 74 |50 | 5.20
17 [oemas | 2 |5700] 7.4 | 10,000| 94| 798 22537 | 27| 27| 74 |237s| 777 |
18 oema 2| 2 |5700[12.1 | 6,000 575 9.04|——|1002| 957 | V8| 74 |'sood] 830
1) JoBMaRLE L 176001 —— | 16,000 111.45) 0,04 TO| O] St} 241 74 1490 6.7V |
20 [obMad | v 7600| 9.6 [ 8400 | 8.18| 8.29| 503 (425 [407 | 26( 74 |335| 942
21 [o8Mex 3| 1+ [7600]16.7 | ©.800] 9.42] 814|424 2389 [ 326| LY | 74 |'sco+| 12.89
22 | Tdle 1300 3,400 4,00 | 846| 76| 58| 56| 4.6| 74 | 200 120

# Motercycle would wot pull salewlated load, so wariwuwm load

cousistlant wilh swmooth oparation
was vecovrdad T oovev S00°F, oud of vonpe of py*omqiqv



9-a

CONSTANT - SPEED EMISSIONS TEST DATA HONDA CL350 K3 Molov eycle

Dalw I0AS/71  Admasphovic Pressuvt 29,08  iw Wy Wik Btk Tanp, _64 °F  Ouy LlbTunb 73 °F
RUN Ne. 8 Engtne [ Dy wo FiA NDI R | C. L, Polav, [Tewprvatoves, OF | Fuel Rade,
Mide |Condidion | Gear | *bw | wp  [He, bbwm C |C0, ¥/, |CO,,%, [NO,Phm[NO, Pb=|NO, Wb~ 0., %, |1utat [Fehoust] Yo A o
WENS 1200 — | 5,600] 3.06| 8.44| 55| 40| 29| 45| 96 [110 | r.o1
| 2|20 RL | 2 [3B00|—— | 10,800] B62| 674| 41| 4)f 2B| 2.6| 76 | 125] 2.80
3 |30 RU| 3 [4300|——| 24,800 1019|535 35| 30| 15| 29| 76 |110| 4.80
4 (40 ®L| 4 |ab0o/——] 18,000| 1004| 535 35| 42| 26| 2.3| 76 [150| 521
s |so0 rU| & |s200]——| 14,800] 93¢| @»| 77| 9| &1 | 2.0] 76 |200] 590
6 |20 s%| 2 [2800] 2.1 | 10,800 11797 589 s6| 29 =i | ve| 76 [125] a4
7130 5%| 3 [4300] 4.6 _8200( 1157/ 617| 63| 55| 5| 19| 76 [175| 590
8 |40 s%| 4 |aw00| 65| 8001068 674 05| 92| 82| V7| 76 |200 | 731
y [s0 s%| 5 |5200] 7.9 | 6,000 741 844| 299 [a14 |25 | 3| 76 |395| 777 |
\0 |20 107} 2 |3800 )| 4.5 8,400 7.26{1034] 67| Gy | 56| 2.2| 78 [150| 5.16
11 |30 10%| 3 |a300| 6.6 | 7600|186 63| 0| 6| 74| 19| 78 |20 | .00
12 |40_10%| 4 [4800| 9.2 | 6,600| 9.97| 7.34| 1B4| 164|146 | 1.7 | 78 |30 | 9.G) |
13 |50 10%] 5 |5200[%.0| 6000] 9.16|7.49| 325| 318|291 | L5| 78 |460 | 10.65
14 |20 20 2 [3800| 7.1 | 10,200(10:69[ 689| 10| 1| 58| 20| 78 |200| 10.00
15 [30 20%| 3 laaco [*9.0| 8.800| 74| Giz| 70| B1| 74| 1.9] 78 [350] .9
16 [oemaRL| 2 |5700|——| 10,600| 9.39| @74 77| G2| 4G | 28| 78 |285| 4.19
7 [oema 3| 2 |5700| 7.4 | 7,400| 846| 844|322 | 270|270 | 18| 78 [275| 7.3
15 |oeMe 5| 2 5700121 | €000 6.16| 9.62] 761 |822]755| 13| 77 | 4GO| 8.03
19 lo8mer] 1 [7600|—] 25,200 995 6.03| &S| =8| 42| 8| 77 [365| 7.54
20 |o8Me 5| 1 (7600| 9.6| 9,400 |8.83| 7801169 (163 [147| 16| 77 |285] .14
21 losme. 2| 1 [7600)16.7| 7.200| 8.77] 8.44| 322 | 288|270 12| 77 ['se0+| 1.3
22 | Tale |— 1200 | — | 3,600] 277] 945| s4| s2| 49| 3.5 77 |250]| o.92

¥ Motoveycle would wel pull caleulatad 1oad, <o woximam load comsistent with swool epovation
was weeordad Y avay S00*F, oul »f vownge ok pyromatav



L-a

HONDA SL-100

RUN

3

DATE 8/30/72

WETYT BULE TEMPERATURE ,°F
DRY BuULB TEMPERATURE, °F
ATMOS PHERIC PRESSULURE, in Hy

©9
BO

29.10

NDIR cL
ENGINE[ DYNO | FIA We, | Be, | CO, [ €0,,( NO, | NO, [NOx,| Oz, |[FUEL RATE
MODE |CONDVTION|GEAR | RPM | Wb | bpwmC [bpwCel % | % | bbw | bhwt | Bhwm | % |®he| ¥/he
1 | \DLE |—— |1100 | —— 118,600 | 300 9.03| 6.74| 17| 24| 3| 0.355| 16}
2120 RL| 3 |4400|——] 9350 | 413 | 9.38| .89y 52| 71| 82 |——|1.48 | (72
3 {30 RL| 4 [5500f{——| (6300 | 314|5.76| 923 180 | 29| 228 |—— [v24 | 19]
4 |40 RL| 5 |5600|— | 5500 | 259 |4.98| 9.74| 407 | 449 | 483 |— |2.26 [ 1030
5150 RL| 5 |6900|— | 700 | 295 3.2}){10.82[1070]/11S0 ({1 1BO|—— {338 {1530
© | \OLE |—— |1200}{——1| 20,000 | 774 [10.44| 6.03| 7 23| 32 |— {0.639| 290
7 120- s%] 3 (4250} 1.0 100 | 33| 4.45{10.05] @\7| ©79 ] 722 — {194 | 879
8 |30-5%| A4 |5500} 2.0 5850 | 348 | 649 8.9V [ 491 | 521| 52y | — [3.10 | 410
9 l40-30%] 5 [s800| .2 | 7300 406 | 7.79| B.02| 308 | 344 244|— [3.71 ] 1680
10 [50-24%] & |wo00| 1.2 | ©oso| 315| 4561012 990]1060] 1060 | — |5.54 | 2510
1) | \DLE |——|1200|—— | 16,300 479 [10V7| 39| 12| 26| 322|— [0.692] 3i4
V2 120 W 2 |e000| 2.2 | 5300 291 | 5.5} 9.79| 575| 591 | 599| — [2.66 1210
13 (320 W 2 16600] 2.5| 5500 | 29V | 5.7¢| 9.32| 45| 675| ©I1S|— {373 [16)0
14140 W 4 [7000] 2.\ 5580 | 282 [ 412{10.24( 928 [1020{ 1020| — (4.0l | 1820
VS| \DLE |— ]1200|— | 12,600} 439 | 9.90| ©.68| 46 32 39 | — |0.7\)| 326

*mbout 5% of powev available oved yvoad load

MOTORCYCLE CONSTANT-SPEED EMISSIONS TEST DATA




8-ad

NDIR cL
ENGINE| DYNO | FIA We, | RC, | QO, [ €Oz, | NO, [ NO, | NOy,| Oz, |FUEL RATE
MODE |CONDITION|GEAR | RPM | hp | bewmC [bpmCe| % | % | Pbw [ Wb | Phwm | % [®=/i| S/he
| | \OLE [——[1200{——| 24,400| 848|949 | ©36| 58| 22| 24 0119 326
2 |20 Ru| 3 [4300|— | 8850]| 432 2.60( 770 17| viz | e [/ [1.44 | 652
3 |20 RL| 4 |5400f—— | ©480] 292 | 4.57| 9.75| 284 284 | 288 |—— {178 | BOY
4 {40 RL| 5 |5600]—| 6020293 |4.57) 9.75| 413|492 | 496 |——|2.20 | 997
5|50 RL| 5 |6d00(—— 1 7100} 330 | 2.66{10.85[1250 {1260 [\270 | — {2.82 {1280
6 | \/OLE |~—[1200{—— | 18,300 | (4B {10.18| ©.26| 40| 27 3 |— [0.704 | 2138
7 |20-s%] 3 |4300] 1.0 6970 | 4\\ | 5.25] 9.18| 495 | 509 | 522 | — |2.07 | 94)
8 [30-5%| 4 [5200| z.0| 5920 351 5.24] 9.35[ 53| 690 | (90 | —— |2.10 [ 1410
9 lav-307] 5 |ssoof 1.2 | 5800 [339]5.42] 907] 161 | 868 B6d [ — [3.42 | 15060
10 |s0-2.4%] 5 lesool 1.2 | 5910 [ 294] 3.92]10.08]1220[1740[ 1740 | —]2.8¢ | 1150
V)l | \OLE |——[1200|—— | \\,800 | 428 | 9.44| 0. 70| 40| 3B | 47 |— |0.736| 334
v2 | zow [ 2 |{5800| 2.2 | 5250|304 537| 9.17| 436 | 449 | 500 | — {2.64 | 1200
13|30 H 3 |6400| 2.5 5810 | 270 5.43| 9.08 | 728 | 196 | 196 { — [3.719 [\120
14140 H | 4 [7000] 2.\ | ©200 | 272 | 2.38{10.00{\\32}1220 | 1220 | — [2.87 {1760
'S | DLE | ——|1200|—— ] 10,600 | 404 | 9.44| 670] 40| 28| 43| — [0.602] 273

Fabout 5% of powev available over woad load

HONDA  SL-100

MOTORCYCLE CONSTANY-SPEED EMISSIONS

RUN

PATE 8/3) /712

4

WET BULE TEMPERATURE ,°F
DRY BULE TEMPERATURE, °F
ATMOS PHERIC PRESSURE, tn Wy

©B
__16
29.\3%

TEST DATA




6-a

NDIR (A

ENGINE| DYNO | FIA we, | We, | €0, | €0,,| NO, | NO, [NOx,| Oz, |FUEL RATE

MODE [CONDITION|GEAR | RPM | hp | PewC [bpwCe| % | % [ Pbw | bbw | Ppm | % |®he| ¥
| | \OLE | ——[1200|— | 16,600 | 527 9.39 | 6.68| 40| 29| 328 0.639| 290
2 |20 RL| 3 |4300|— | 9000 | 408 | .22 7.48] 105| w00 | w05 |— |1.49 | 676
3130 RL| 4 I5300|— | 7280 | 327 6.16| 8.31| 228 | 220| 224 | — |1.%90 | 862
4 140 RL| 5 |5600{— | 5900 | 272| 42'| 9.80| 542| 51\ | 51| — {2.45 | 1110
5|50 RL| S5 |GBOO|—— | 6800| 274 | 2.92|10.78|1350[1320 (1330 — [2.99 | 1260
6 | \IDLE |—— |1200|—— | 13,400 42) | 9.16] ©98| 40| 38| 45| — [0.026] 284
7 120-5%] 3 |4300(1.0 | @150 317| 4.92] 9.1 | 826| 810 | BI5|— |2.23 |W0I0
B |20-5%| 4 |5300] 2.0 | 5900 | 282 | 5.67| 9.02| 571 | S595| 595 | — |3.05 [13B0
9 {40-30%] 5 {5500| 1.2 | ©500 | 21¢ | 5.80] 9.01] 230 | 743 | 764| — |3.55 1610
10 |50-24%| 5 |[6B0OO| 1.2 ©\00 | 2721448 982 w00 (1240|1240 — |4.2\ [1910
\\ [ \OLE | ——11200|— | 10,400| 246 | 9.26| ©90| 40| 38| 4(|— [0.602]| 273
12 |20 N 2 |5700| 2.2 | 5250| 272|418 9.6\ | 644| ©3V| 40| — |2.75 [1250
13130 1 3 |6400|2.5 | 5800 | 250 | 5.68| 877 59| 703 | 703 | — |3.90 [V770
14140 KB | 4 [7000] 2. @300 | 25) | 4.1 9.85( 100 (V180 [ 1180 | — [3.98 |1800
\S | IDLE | ——}1200{— | 10,%00 | 457 9.50| 75| 40| 39| 46| — |0.613] 27§

*about 5% of power available ovew voad load
HONDA SL -100

RUN 5
DATE 8/3) /72

WEYT BULBE TEMPERATURE ,°F
DRY BUuLp TEMPERATURE, °F
ATMOS PHERIC PRESSURE, in Wy

71

G

29,07

MOTORCYCLE CONSTANY-SPEED EMISSIONS TEST DATA



01-a

NDIR (VY

ENGINEIDYNO | FIA WC,| HC, | O, | €Oz, | NO, [ NO, [NOx,| Oz, [FUEL RATE

MODE [CONDITION|GEAR | RPM | hp | PemC [bpwmCq| % | %o | Pbw | bbw | Ppwm | % |®=/] S/he
1 | \OLE |— {1200 | ——] 15,100 | 566 | 9.27] 6.45| 8} 24| 36 0.553| 25)
2 |20 RL| 3 [4W00|—— ]| 9200 395 | 8.6V| @IV | 99 91\ 97 | — |.5) | 8BS
3 (20 RL| 4 |5100{—— | 7000 | 28} | 558 9.17| 3224 | 288 | 292 |— |1.96 | BY0O
4 |40 RL| 5 |5400|— | 5600 | 248 | 5.24| 937|488 | 500 | 500 | —— [2.68 {1210
5150 RL| 5 |500|—— | 7400 285 | 2.87(10.66 (1540 [1540 {1540 [— (2.17 [1440
6| \WOLE | [ 1100|—| 14,700 | 591 | 9.59 | ©.57| 28 30 40 {— (0.545| 247
7 120-5%| 3 |4100] 1.0 bB00 | 265|541 869 4% | 512 | 520 —— |1.99 | 902
8 |20-5%| 4 |[5100] 20| s200| 228|506 9.39| 790 [ 807 | 807 |— |2.2] (1460
9 40-3.@ 5 |5300| V.2 5400 | 248 | 5.12] 946G | 805 | 869 | BGY |— |3.17 | 1440
10 |50-24%] 5 |6500| 1.2 | =800 | 261 | 4.04 [ 10.09]1240 [ 1170 | vi80 [— [3.80 [1720
1) ] WOLE |=—— {1100 ]—— ]| V,,100 | 54} | 9.4C| ©.4| 28 381 4l 1/ 10.5%] 243>
12 | 20 H 2 [5700f 2.2 | 4950 | 299 | 422 8.29| 830 | 823 823 |[— |2.78 [1260
13/30 H 3 |6I00)| 25| 5350 | \2( | 5.05| 955| 901 | BY0 | 90\ [— [3.84 | 1740
14|40 H 4 |6800]| 2.V | 6S00 | 228]|4.99] 9.65| 973 {1020 | 1020 | —/ [(4.09 | 1860
\S | \DLE |—— 1200 —— | 11,800 | 507 | 968 | 78| 12| 23| 40 [— |0.545] 247

* about T75% of power available over woad load

HONDA  SL-100

MOTORCQYCLE CONSTANY-SPEED EMISSIONS

RUN

DATE

b

—————

9/ 5 /12

WET BULB TEMPERATURE ,°F
DRY BULB TEMPERATURE, °F
ATMOS PHERIC PRESSURE, in Wy

©b

74

29.16

TEST DATA




11-da

HON DA SL-100

RUN

DATE

3

/5 /12

WEYT BULB TEMPERATURE ,°F
DRY BuLe TEMPERATURE, °F
ATMOS PHERIC PRESSURE, in Hy

©9
171

29.09

NDIR cL

ENGINE| DYNO | FIA Be, | HC, | €O, | €O,,| NO,| NO, [NOx,! Oz, |[FUEL RATE

MODE |CONDIVION|GEAR | RPM | Wb | ppwC [bpmCo| % | % | bbw | Pbw | B | % |®/he| ¥he
I | \OLE |— [ 1V00 [—— | 14,600] 467|9.10| 7.00 | 57 28| 38 0.507( 230
2 |20 RL| 3 14200 — B400 | 426} ©.61| B.19| 155 133 | 140 |—/ |1.59 | 7122
3 |30 RL| 4 |5200| — ©\50 | 32| 462 993|436 | 290 ( 394| — [2.00 | 90S
4 |an RL| 5 |5400|—— | s100/| 2811 4.511vw0.04] 7145] 95| 7200 — |2.6> {1190
51|50 RL| 5 |6500]— | 5950 | 26} [2.98{11.00|\510| 1540|1540 | — |3.38 [1530
6 | WDLE |—— 1100} ——1 11,200 | 635|899 2.7 | 9 42| 49— |0516| 230
7 |120- 5%| 3 [4100]1.0 4850 | 4\2 | 4.02{10.35]|1000| 1060 | 1060 | —— |2.05 | 928
B |30-5%| 4 [5\00| 2.0 5100 203|504 981 | 951 | 845 | 856/ —|3.27 |14B0
9 |40-30%| 5 [5200] 1.2 | 5560 | 292]4.92] 974 |1010] 995| 995|— [3.47 |1440
1 0 '50—7..4;,.F 5 |6500| 1.2 | 5920 | 270]/4.50({10.12]1050| 1060 | 1060 | — {399 |[1810
LV | WOLE | —— [ 1100 —— 11,000 | 650]9.22]| 94| GY| 42| .50 |—— [0525| 23§
12 {20 v | 2 5600 2.2 | 5300 | 351(4.74| 9.93| 32| ©35] ©43 | — |2.78 | 1260
13 (30 W 3 |6\00}2.5]| 5400 | 216494 977 (1060 | 1060|1060 | — [3.84 | |740
1440 H 4 [6700] 2.\ ©200 | 3331 4.04| 9.85| 955| 936| 957| — |3.87 |1760
1S [ IDLE  [—— W00 | —} 1,100 | 521 [9.34]| 686 ©3]| 39| 44| —|0.516] 234

X about 75 % o powev- available ovev woad lead

MOTORCYCLE CONSTANY-SPEED EMISSIONS TEST DATA



Z21-a

NDIR cL
ENGINE|DYNO | FIA We,| HC, | CO, [ CO,,| NO,| NO, [NOx,| Oz, [FUEL RATE
MODE |CONDITION(GEAR | RPM | hp | PrwC [bpwmCe| % | % | Pbw | PP | PPm | % [Ow/e| She
! | '\oLE |— [1200|— | 14,600| 57¢| 8.88| 7.33| 57| 27| 37 0.492| 223
2 {20 RL| 3 [4100/— ]| 8500| 508 8.26] 775 V17| 90| 96 | — |v59 | 722
3 130 RL| 4 [5100|— | ©300] 164] 4.54{10.58| 371 | 379|383 [— [ 1.90 | 862
A (A0 RL| 5 |5%00|—— | 5200| 270]|4.01[10.713] 662 | 635] ©3Y | — |2.83 |1280
5 |50 RL| 5 |@S00| — | 5600 249]2.37|11.87|1680|\700 ({1710 ——|3.49 {1580
6| OLE |— {1200 |——| 12,500| 336/ 8.23)| 7.23| 58 39| 47 |— {0892 2232
7 120- s%| 3 [4200] 1.0 5300 | 280} 4.26 1090 923 918 | 939 |— |2.73 |1240
8 [30-5%| 4 [5000| 2.0 5200 | 269 | 4.78 |10.281020 | 1010 | 1020 | — |3.27 (1480
9 40- 3.0%| 5 |5300]| 1.2 | 5200 | 248 4.23 1034|070 | 1100 | 1100 | — |3.22 | 1460
10 |s0-249 5 [6400] 1.2 | 5300 258[5.29] 9.71] 933 886 | 897|— [4.13 [ 1880
L) | WOLE |[—— 1100 |— [ '\\,100 | 416 | 9.44| 6.93| 57| 37| 46 |— [0.525| 2328
12 ] 20 KN 2 |5500( 2.2 400 | 2498 (4.22{10.60] B3| B24| 824 —|2.75 |\250
13 ] 20 H 2 |6I100| 25| 5100 | 259 |4.56[10.13|1190 | V190 [ 1200 — [3.72 (1650
14|40 H 4 |6700]| 2.1 ©300 | 25 | 480/ 9.92{1050| 99411000(— {4.29 [1390
15| IDLE |/ | N00|——| 12,440| 589 | 9.43| 1.00|] 51| 36| 44— [0492] 223

¥ bout 75% of power available over vead lood

HONDA  SL-100

MOTORCYCLE CONSTANY-SPEED EMISSIONS

RUN

pATE _%/6 /72

B

WET BULBE TEMPERATURE ,b°F
DRY BULB TEMPERATURE, °F
ATMOS PHERIC PRESSURE, in Wy

N

3:]

2906

TEST DATA




e1-a

NDIR (VI
ENGINE| DYNQ | FIA We,| WC, [ €O, | €O,,| NO, | NO, [NOx,[ Oz, [FUEL RATE
MODE [CONDITION|GEAR | RPM | hp ppmC  [bpwmCq| % Y% | ppw | Phw | ppm | % |/, %/he
! | yOLE |— 1100 | —— 1] 14,600 432 | 8.82] 7.20| 58| 29| 36| 0.578| 262
2 |20 RL| 3 [4200|—— 8150 384 709 | 8.40| \o\| 143 | \52 | —|1.55 | 703
3120 R-| 4 |5100| — 000 | 27\ | 425|10.37| 572| 5583 | 570 | — [2.07 | 937
A |40 RL| 5 |5200{—— | 5050 228 | 4.25]10.37] 886 | 851 | 862 |—— [2.83 [1280
5150 RL| 5 |eso0|— | 5900 262 2.9) [11.06]1620]1670 [ 1680 | — |3.55 [1@I10
6 | \OLE |/ VW00 |—— | 12,400 | 418 | 94| 1.04| 58| 37 4 | — |0.46) | 209
7 |20-s%] 3 |ao00] 1.0 5850 | 3\6 | 4.70| 9.97| 704 | 829 | 850 — |2.10 | 954
8 120-5%| 4 [|5100] 2.0 5500 | 270 | 492 996 | 956| 976 | 987 |— 246 (1570
9 lao-»0%| 5 |5300] 1.2 | 5000 | 229 | 4.25]10.09]1320 [1260 | 1200]| — |2.27 [1480
10 50-2.4?, S 16500| .2 ©350 | 146 | 578 9.47] 18| 847| /47| — [4.62 | 2100
L) | \OLE | —11200|——| 11,000 [ 539 | 9.56| 7.09| 46| 39| 4b|— |0.545| 247
12 | 20 R 2 |5600| 2.2 5050 | 271 | 426 [\018 | 7123| 851 | 862 | — [2.75 | 1250
13 {30 K 3> |eW0| 2.5 | 5520|196 | 5.28| 9.64[ 865 | 900 | 910 | — [3.73 [1690
14|40 H 4 |6700] 2.1 6800 | 249 | 519 | 96b| B49| 84Y | BbDd | — |4.2) |19)0
\S | IDLE | —— | 100{——| 12,200( 535 9.35| 7.02| 57| 3B| 47— |0.530| 243
X about 75% of powev available ovew voad load
HONDA  SL-100 MOTORCYCLE CONSTANY-SPEED EMISSIONS TEST DATA
RUN 9 WET BULE TEMPERATURE ,°F ©5
pATE 9/6 /72 DRY BULB TEMPERATURE, °F 76

ATMOS PHERIC PRESSLRE, in We 29.00



yi-a

NDIR cL
ENGINE( DYNQ | FIA WC, | HC, | QO, | €Oz, | NO, | NO, |NOyx,[ Oz, [FUEL RATE
MODE [CONDITION|GEAR | RPM | hb | bpwC [bpwCo| % | % | Phw | Pbw | bhm | % /! S/he
1 [ \OLE |—— |1100 | —— | 12,600] 468| 9.0\ | ©73| 58| 21| 37 0.507| 230
2 |20 RL| 3 4100 |—— | 7800 | 4\9] 7.88 | 7.53| 123 | 100 105 |— [1.52 | 694
3130 RL| 4 |5100|— | 5350| 293 4.13:/10.05| 252 | 306 | 310 |— |1.90 | Bb2
4 140 RL| 5 |5300|— | 4b50]| 259|4.56| 9.93| 616 | 550| 555|——|2.58 [ 1170
5|50 RL| & [6300|— | 5200 272 | 2.43|11.06(1600| 1520|1520 | — {3.27 | 1480
6 [ \WOLE |—— [V100f——] 12,200 | 480 9.2) | ©.Bb| 75| 35| 44 |— 0483 219
7 [20-5%| 3 |4000] 1.0 4950 ]| 327(4.51| 375 88Y | 822| B3 |—— |2.\0 | 954
8 130-5%| 4 ]|5000[ 2.0 4800 | 292 {4.80]9.64 | 942 | 889 | 900 | — |3.2\ | 1460
9 [a0-209] 5 [5200| 2 | 42420 270]4a.80|9.74] 881 | 84y | 8sg | — |37 [ 1440
10 |50-24%] 5 |©300]| 1.2 | 000 | 338 | 6.29 | 8.60] 792 | @I15| 6% | — |4.52 |2060
] | \OLE |——]1100|— | 10,400 | 543 [9.22| 619] &Y | 27| 45 |— [0439]| 199
v2 120w | 2 |5400f 22| 4200] 215]|4.57|9.95] 779| 646 | 678 | — |2.68 1210
13{30H 3 |6\W00|l25| 4950 291 |597] 8.79] B4AS| 729 760 | — [3.90 |1770
1440 H | & |6700| 2.\ 6600 | 327 | 5.44| 9.08| 770| 78| GBY | — (427 [1340
\5 | \DLE |— 100 [{—| 11,800| 520] 9.44| 70| 57 33| 40 |— [{0407| 212

Xabout 75% of power available ouver voad load

HONDA SL-100

MOTORCYCLE CONSTANT-SPEED EMISSIONS TEST DATA

RUN

pAaTe 9/7 /72

10

WET BULB TEMPERATURE ,°F
DRY BuLe TEMPERATURE, °F
ATMOS PHERIC PRESSLRE, in Wy

70
17

29.10




q1-d

NDIR CL
ENGINE/ DYNO | FIA BT, | RC, | €O, | €Oz, | NO, | ND, [NOx,| Oz, |FUEL RATE
MODE |CONDITION|GEAR | RPM | hp | ppwC [bpwCq| % | % [ Pbw | bbwt | Ppm | % [®he] S/he
| | \DLE |——[2000|——| 77,100| 8730{ 346 | 3.84| 4| 4.7| 25| 9.1[0452]|205
2 |20 RL| 3 [A500(— | 32,700| 4210{ 0.79 | 9.36| 31 | 23 26 54152 | 091
3 [30 RL| 4 |@ao00|— | 26,800[ 2920} 1.21[/9.93| 68 | 52 | 5§ 4.0(2.00]| 905
4 (A0 RL| 5 |e500| — | 39,200| 3570] 2,44 7.80| 70 | 54 | GO 5.1 [3.21 [1460
5|50 RL| 5 [6100|— | 52,000/ G40} 1.74| 899|542 | — | — | @B [5.64|25060
© ] \/OLE |—— |2000]|—— | 82,900)10,300] 4.00] 3.65) 100 9.0| 24 | 10.2]0452| 205
7 |120-5S%| 3 |as00| {.\| 44,200{ 0380 .79 | 7.B& [ 448 — | %.2]3%.13 1420
8 |20 w Z |eo00| 3.5 ©@3,200[ 6400|2.52{6.75 |47V | — | — | 2.7/5.89[2670
21320 1 | 3 [es00| 2.3| 70,400/ 7290 3.14[5.69| 211 {224 255 | 8.4| 7.82|3540
10 [AD W 4 |6s00] 2.2] 713,600 9110 2.88 | 517 | 220 108 {162 8.3 9.04 [ 4100
L\ | \DLE | —|2000|—— | §2,100/{11.100] 3.99 | 2.57[100] s5.5/"13 [ 10.)1]0.445| 202
V2 )
13
1 4
'S

KAWASAKL 125F-6

RUN \

————————

bATE /19 /72

WEY BULB TEMPERATURE ,°F
DAY BuLp TEMPERATOURE, °F
ATMOS PHERIC PRESSLRE, in Hy

©)
7

MOTORCYCLE CONSTANT-SPEED EMISSIONS

29.21

TEST DATA



91-a

NDIR CL
ENGINE/DYNO | FIA WC,| WG, | O, | €Oz, [ NO, | NO, |{NOx,| Oz, |FUEL RATE
MODE [CONDITION|GEAR | RPM | hb | PpmQ [bbwCo| % | % | bbw | Wb | Ppm | % [o/e| B/he
| | \DLE |—— 2000 — | 72,200 — {3.63 (379 | B| 2.4 5.9] 10.5]/0439] 199
2 |20 RL| 3 [4q500|—— | 31,200 — |0.53|9.4)| 80| 27 | 23 52150 | 679
3|30 RL| 4 |s5o00| —| 26,400 — [1.43|9.54 |10V | a5 | 50 | 4.1{1.90 | 862
4 /40 RL| 5 5100 — | 33,800 —— [2.00{8.20| 109 |105 |\1§ 4.5[2.99 1360
5{50 RL| 5 |6i00|— ] 43,900 — |1.52|2.58] 299% |278 (296 6.(|4.82 [2190
6 | \OLE | — | 2000|—— | ©1,000| — 14.06]| 2.57| 95 36| V0 [10.2{0445]| 202
7 |20- 5%] 3 |asoo| 1.1 | 48,400 — |2.08] 7.44| 607 |49\ |527 6.4[3.12 |1420
8 {20 H 2 |©\00] 3.5 6G\,000] — [2.71 | .16 | 526|440 |467 1.5 |6.0l {2730
9130 H | 3 |6500| 3.3 | 64,200 — {3,31|5.95] 314 |22} {257 | 7.3 [®.6b[3930
10 |40 H | 4 |6500] 2.2 | 69,000 | — |3.75|5.40| 224|119 |14} 2.9 19.4614290
1y | \WOLE |———12000|—| 83,000 — |4.0B[3.60[VVA| 44| 10 | 9.7]{0.46l| 209
\ 2
13
1 4
'S
KAWASAK\ 125F-6 MOTORCYCLE CONSTANY-SPEED EMISSIONS TEST DATA
RUN 2 WEYT BULB TEMPERATURE ,°F ©9
oATE 9/19 /12 DRY BULE TEMPERATURE, °F 19

ATMOS PHERIC PRESSLRE, in \\3 29.24




L1-d

NDIR (W

ENGINE| DYNO | FIA B, | HC, | RO, | €Oz, | NO, | NO, [NOyx,| Oz, |FUEL RATE
MODE [CONDITION[GEAR | RPM | hp | ppwC [bpmCel % | % | ppw | bt | Phm | % [®whe| S/he
| | \ODLE |——|2000{——| 75,800 | 8560]| 2.63| 2.71] 59| 23{ 89| \..1]0.429] 199
2 |20 RL| 3 l4500}—— | 30,300| 5090| 0.40| 9.35] 76 | 25 | 20 56142 | 046
3120 QL] 4 (51000 — | 24,900 3280) .52 9.55{ 93 | a0 | 47 4.2 [1.84 | ®35
4 140 RL| 5 5200 — | 3\,400| 2000} 2.42| 859127 | 79 | 8\ 4.7 |22 |1230
5150 RL| 5 16200 — | 47,200} 4510| \.12| 2.88| 555 1447 |46\ 9 |4.73 |2150
© | \OLE |—— |2000|{——| 84,200} 71720{ 4123 | 3.9{105] 51 13 |10.7[0.452| 205
7 120-5%| 3 14400 1.1 | 47,%00| @5\0) 2,62} 7.20 | 442 {334 1402 | ©.6 [3.68 |1670
8 120 W 2 |6300| 3.5 | 48,900{ 6200| 2.63| ©.60| 520 (404 |48 8.9 [6.00 2730
9 120 K 3 [0500| 3.3 | @9, 00| 7250| 2.92| 5.25{225 {126 [159 8.4 9.0 {4090
10 {40 H 4 16700 2.2 ©32,800| @340| 3.26 | 7.54| 2270 |228 |260 a.1 {7.719 | 3540
L\ | \OLE {——12000{——| 77,600 8c70| 3.91|3.85{ 9| 5.0/ 12 [10.6{0452] 205
12
13
| 4
'\ 5

KAWASAKL 125F-6 MOVORCYCLE CONSTANYT-SPEED EMISSIONS TEST DATA

RUN > WET BULB TEMPERATURE ,°F 66

oaTE 9/V9 /72 DRY BULB TEMPERATURE, °F 716
ATMOS PHERIC PRESSURE, in Hy 29,23




81-d

NDIR CL
ENGINE) DYNO | FIA W, | RC, | QO, | €Oz, NO, | NO, | NOy,| Oz, |[FUEL RATE
MODE |CONDITION|GEAR | RPM [ hb | bewC [bpwCq| % | % | Pbw | PP | Pbwm | % [®~/pe| P/he
| | \OLE |—— (2000 —— | g84,100] 7890 3.25[{4.26] 64| 4.1| 28] 10.7|0.410| 136
2 |20 RL| 3 14500 — | 35,400] 4210] 0.43|9.67| 62| 20 24 | 55[1.50 | 79
3120 RL| 4 |5200] — | 30,700f32070| 1.60]9.51| G| 48 | 51 | 4.3[2.10 | 954
4 140 RL| 5 |5200( — | 40,000]23920{32.18|7.90 | 141|124 32 | 5.2]333[1510
5|50 RL| 5 |0200|— | ©0,300]|4940| 2.72| 2.02| 354|215 |347 | 7.2 |5.64% | 2560
© | 'OLE |—— |2000|—— | 87,000 9140/ 4.00{3.82] 53| 4] 16|10.3 (0439 199
7 {20-5%]| 3> |4500f 1.1 | 53,500| 5240{ V.54 | 7.69 | 706 |G\2 [632 7.2 (321 1460
820 W 2 |©0l00| 3.5 59%900]5970( 1.6\ |7.34| 840|722 |73\ 2.8 |5.3) [2410
91320 H | 2 |e500] 3.3 ] 69,200]7240{2.82]|6.13}| 456|370 |297 | 8.5]|7.60 |3450
10 |40 H | 4 [6200| 2.2 | 74,300 8670| 3.07|5.90| 474 |26l {284 | 8.8 |®.15|2700
Ly | \OLE |—— [2000|— | 81,100/10,100| 3.87 | 5.20] 13 4] 19[10.2[043)| V99
\2 '
13
1 4
\5
KAWASAK| 125F-6 MOTORCYCLE CONSTANY-SPEED EMISSIONS TEST DATA
RUN 4 WET BULE TEMPERATURE ,°F o4
bATE 9 /20/72 DRY BULB TEMPERATURE, °F 75
ATMOS PHERIC PRESSURE, in Wy  29.27




61-a

NDIR (VS
ENGINE| DYNO | FIA We, | He, | O, | €O, | NO,| NO, |NOx,| Oz, [FUEL RATE
MODE [CONDITION|GEAR | RPM | hp | pewC [bpwC| % | %6 [ Pbw | Pbw | Phm | % [®he!| B/
| | \DLE |—— | 2000|— | 76,800{ 9820| 2.81[4.53| 95| 5.0 0| tL.5(0.42] |9]
2 120 R | 3 |[4500{— | 28,400| 6420 1.64 | 9.54| 92| 30 23 | 58167 | 156
3 {30 Ru| 4 (5000 — | 22,800} 4280{1.73 9.7V | 129 | 70 Bl | 44}z.221]1010
4 140 RL| 5 |5000| — | 43,200|4960( 0.93{9.15] 300 |240 | 290 | 6.2[3.23 {1510
5|50 RL| 5 6200 — | ©3,200)| 7070|2.16 | 2.08 | 572|548 | 584 | 8.0|5.89 | 2670
6 | \OLE |~ |4400|—— ] 97,600 [11,900|4.09 ]| 29> | 10}V | 8.6| 18 | 10.6/0.428] 194
7 [20-S%]| 3 |2100] V.1 | 55,200 (7200|2.27| 268 | 715 |49} | GO2 7.0(2.27 |1480
8 |20 K 2. | ©oo0| 3.5 56,800 | 4760|148 | 7.75] 638|720 | 792 | 12.G|462 | 2100
9 |30 n 32 16100| 3.2 | 72,400 {9430|2.4C | 5.93| 562|263 | 443 | 9.2]|7.60 | 3450
10 {40 H 4 {6200| 3.2 | 72,000 |\\,800| 2.8\ | ©.18 | 450 (350 | 384 | 9.9 |7.57 | 2420
1\ | \DLE. |—— 12000 |—— | 99,200 [16,300[4.19 | 4.04| 127 | 8] [22 | 10.5[/0439]| 199
\2
13
1 4
15
KAWASAKI 125F-6 MOTORQYCLE CONSTANT-SPEED EMISSIONS TEST DATA
RUN G WEYT BULB TEMPERATURE ,°F b4
pATE 9/25/72 DRY BULE TEMPERATURE, °F e
ATMOS PHERIC PRESSURE, im Hy  29.04



CONSTANT ~ SPEED EMISSIONS TEST DATA SOZUK\ T250 Molov eyele
Dade _9/28/71 Admosphavic Pressuve 2918 iw Hy Wit Bulb Tawp 03 °F  Ovy BulbTuwb 70 °F

RUN No, _Lt

02-a

Eungtne | Dy wo FLA NDI R . C. L, Polav, [Tawbpevalove, 0F | Fael Rate,

Mule [Condidion | Grav | #bw | wp  fHe, bbm €0, % [0,,%, [NO,bbwm [NO, Pu|NO,1p= [0, 3/ [1ulat [Fabeuit| Vou
\ | Tdle — |[1400| — | 75,200 { 1,83 |5.45| 8 G 41 9.9 18 90 0.81
| 2|20 RL | Z |3800|— [ 84,400 ) 1.5) (7.56| 3\ ) S| 9| 11 781234 227
3|20 kL | 3 [4400f ——F 4000|286 |192| G| 24| 14| 56| 18[126| 350
4140 RL | 4 |4Gb0| — | 44,800 (436|697 | 83| 29| 17| 48| 78| 140| 4.0}
5 leore | 5 |200| — | 42,400 [534 {668 | 13| 29| 19| 43| 9| 1e0| 4.94
& |20 s% 2 [2800] 3.1 | 41,600 |2.20 6.54 51 20 21 | 65] 19]1\25 2.G7
7 (30 8%| 3 _f4qu |46 [ 42,400 (aas |72 | T2l ai| 22| & | 19 [14n| 3.5
8 40 s%| 4 [4600 [ G4 | 49,800 (548 |63 | 98 | 33| 25| so| 19| 198 | o4

y |50 s%| 5 |=000] 7.8 | 50,400 |42 {532 na| 23| 5| 52| 79| 245| 70
A0 f20 10k 2 2800 | 4.4 | 49,600 1248 |67 | 2| 36| 30| 59| 80 [140| 398
1130 04| 3 14400 | @5 | 52,800 |S.31 585 52 | 36 | 28| S) | 80200} 662
12 |40 104] 4 [4600| 9.0 [ @i, 600 (576 |4.93 | 8G | 28 | 22 ) 69| 80275 | 9.80
13 |50 W0%] 5 |[5000{11.0 | 0,000 |5.87 {4.93| 125 | 33| 28| 7| 80| =215 10.L5
14 [20 207] 2 3000 @9 [ 57,600 [5.03 |45 85| 28| 8| 1| 80[165| 53
_Té. 30 204 3 |4300[*8.5 | 61,600 |Gy |4.65] 28 | 2 ] 1.2 B0 | 260 10.00
16 {o6Me RL| 2 |5400 | — | 41,600 {386 |7.42] 83| 21| s | 49| 80185 2.70
v7 [o6Me 3 | 2 [5400| 8.6 | 49,600 [©.63 |58 | 8BS | 24 | V3| A7) 79 [225] 042
18 oo 2 | 2 |zac0[f2.0| 72,000]5.43]4.00 | ® | 20| 10| 7al! 79 |290] 8.4
19 foBMex.RL| V' |T7200] — | 29,600 (299|897 | 8 | 22| 14| 48| 79 |z40 2.00
| 20 [ooMer. & {7200 | 1.1] 4560 |88 [4.67| 7| 27| 10| 5| 79 [200] 1400
21 foamen 2 | 1 7200 [M5.5] 66,400 {443 [ 382 | vop | 48 | 32| i0.8| ©F [5004 204
29 | Tale  |"— [1400| — | 68,000 |2.67|4.42| ®C| 7 4l 7| 81 [250| —

¥ Moleveyele weinld wel pull catewlaled Voad, o woximum load couzicdont wilh ameoih aprvatl (en
was wetovdod, Vover S00°F , ui of vowar of \"/‘«'°“‘*"\”‘



CONSTANT - SPEED EMISSIONS TEST DATA SUZUKY T250 Meolov cyele

12-a

Dale_9/2%/71 Admosphorie Pressuve 29,21 in By Wet Bulb Tawh bl °F  Dvy Bulb Towh 73 °F
RUN No. _2
7 Engtne | Dy ne FLA NDI R { P W Polav, [Tembpavoluve °F [ fuel Rate,
Mole [Condidton | Gear | *Pw | wp  [HC, bbmC [€0, ¥/, [CO,,%, [NO, b [NO, VN, Fb=[0., ¥, |Tulet [Echeust] Yon A g
A Tave | — haoo | — | 72,800 | 202 | 5.44] 66 |l &1 96| 18} 82| o7\
| 2|20 RL | 2 {2800 | — | 52,8001 1.97(7.65] 72 | 18| 12| @5f 78| 8S| 2.33
3|30 RL| 3 4400 | — | 45,600 304|777 | BB | 28| 19 [ 49| T8[ 95| 2.93
4 a0 RU| 4 |4600| — 41,600 |43 [133 | 9G| 33| 24| 43| 18| 15| 429
5|50 R| 5 |5000] — | 40,800 [ 4.81 |7.25| s8] 30| 21| 4.0] 8| 12| T.00
| _©[20 S%| 2 [2800| 3.1 ]| 41,600 | 2.14|84B| 74| 29| 2> | s.2| 8| 65| 3.00
J7 |20 8% 2 [4400) 4. | 40,000 137217790 | 106 | 28| 28| 45| 16| 185| 3.92
B |40 _5%| 4 |60 | 64| 49,800 | 4941667| 13| 40| 21| 47| 78[190| 583
9 150 5%] & |s000f 7.8 49600 |G |544] T0| 29| V9 [ 45| 78| 200| 7.90
A0 {20 wox| 2 3800 | 4,442,600 | 328]682| 90| 43| 32| 5b| 76| 200) 257
(U |30 w0%| 3 |ade0| o5 | 52,000 | 522 687] 102| 42| 30| S.4| 78| 200 | 10
|12 140 107| 4 [46t0| 9.0| 62,400 | 544/5.05| 128] 34| 27| G.)| 776|295 10.00
13 |50 wi| 5 |scco| o] s 200 |aozlsar| 99| 26| 29| s3] 78| 20| o.ee
14120 =07} 2 12800 [¥6.0| 64,800 [4.74(607 | 114] 37| 23| 9| 77| 250| 7.8
15 |30 20%| 2 |4400 [*8.0] 64,800 597400 103 29| 15| &2| 77| 270] 9.60
16 |ocraRL] 2 |5400 | — | 43,200 [3.64 (728 VUV | 22| 16| 47| 7| 21| 2.0
17 loomee 3 | 2 5400 86| 60,600 [50C 492 85| 28| 18] 5| 77| 14az| 10.88
18 loome 2 | 2 |sate Y20 75200 ez [2en | 71| o 8| 7.2] 77| 350] 2041
19 logmMex.RL| V7200 | — | 31,200 | 3,22 |80V | VIO | 20| Vo | 4.9] 717|320 zZAl
] 20 [0.8Mux. 3 1 2ot | v | AT, 200 G:BB 5.05| 56| 2t 12| 4.2 T WRE | v2.22
21 losme 2| 1 [7z0e Mol 1200 (209 a2y vie | ee| 32| 99 ] i 495 2122
22 | Td\e — 1400 | — | 15,2002.,75|5.05| \ | & 7 G| 95 111G o7

« Mo'hnyeb\t would wed  pull catewl atad tead, 2o wmaxtwinune load  comsisdent with swoall o beval Con
was vecovied,



?2-a

CONSTANT - SPEED EMISSIONS TEST ODATA  SUZUK\ T2860 Motov eycle

Dale _9/29/71  Almosphovic Pressuve 29,19 iw Hy Wet Bulb Tawh 64 °F Dy BulbTuwh T2 °F
RON Mo 2 Engine  Dywe | FIA ND1 R 1 Sous | Polav [Tewbovatuves OF [Fuel Rade,
Mole [Condidion [ Gear | *Pm | W [He, PbmC|CO, ¥/ [CO,,%, [NO,Pbw NG, PE=INO, Vb~ [0y, % [Tntat [Echoust] 1w Ao
\ 1dle — 1400 | — | 715,200 | 2.34 | 518 | 74 7 e | 107 7 0| o671
| 2|20 RL | 2 |3B00| — | 52,800 | V.87 [TA9| 754 17} 13 67 7 11S) 2.3
3 130 RL | 3 [4400] — | 43,200 |2.75| 9.02 951 29| 2v| 54| 77| 125 226
4 fa0 ru | 4 [4000| — [ 39,200 343/ 787 | &1 | 26| 29| 48| 77| 125| 288
s |50 rU | &5 [s000] — | 36,000 | 2850847 95| 40| 2¢| 53| 77| 120| @80
__”6 20 5% 2 28001 3.\ 44,000 | 2.66] 7.7\ B2 22 273 5.6 1| 160 2.95
7|30 s%| 3_|ate0|ac [ 42,400 [a.3¢1 702 | 93 | 24| 24| 44| 77( 160| 4.0
8|40 8% | 4 [4600] 64 | 43,600 |£.511578] 102 | 37| 27| sa| 17| 210| 897
9 |50 5%| 5 |5000| 7.8 | 49,600 | 570|571 41 | 24| 17| 4ak| 7| 140 790 |
|10 |20 _wn| 2 (3800} 4.4 § 48,000 | 2,68 7:27| G | 35| 2B} @O| 77| 185) 357
JUVH[R0 wn) 2 14NN s | 52000 15011 e T 10 ) 36 26| S6) 771 205) @62
| 12 |40 10%| 4 [4G00| 9.0 | €240 5541632\ ®| | 27| 17| 7| 77| 255 960
13 |50 10%| 5 |5000(11.0 | 62400 15.24[5.32] 56 | 35| 25| (4| 17| 225| 10.65
|14 |20 200 2 |2B00| ©.9 | 64&00 47515181 8 | 31| 19} 2| 77| 240| 7.53
15 |30 207 3 |4400|Ye.s | 68,000 [©.00[4.42) 86| e 9| 70| 17| 260| ro.00
\6 [06MeRL] 2 |5400] — | 44,800 (337|702 |wda | 21| 14 ] sa] 77| 225| 2.87
7 oM s | 2 [B900) 86 | 48,8 |e43]532| a2 | 23| v ] Ak 77| 125] 1042
18 lobMo 2| 2 |o900[M12.0] 13,600 [0 36{3.93 | w8 | 16| & | il 77| 25| 18.84
19 {o8MeRL| ! [T7200] — | 34,400 [3.24|7.87) 89 | 21| g | 4.3| 7I7| 220] 242
—‘3'0 0.8Mw. 3 1 7200 11} | 45,600 |6.93 | 5.8 24 30 \O 4.l 13| VI8 \7_'!;&'
"‘.‘.l Ol'aﬂuv.% I 7200|191 | 56,800]5.45]|5.0¢ 92 ey | el ro|l 17| 440 2z2.27
72 | Tl | — |140C] — | 77,600 2.9 |5.06| 92| 1) | 9| 77| 26G] ©.78

i\"\o‘\nvcry‘\rk winld wed \;uw(\ Tealenl ated loald, =6 maximumm lead eowmsisient with  smooth °‘,Q,at‘-°“
was veeonded, —_——



€2~

CONSTANT - SPEED EMISSIONS TEST DATA SLZLKY T250 Motov eyele

Dale 9/20/71  A{mosphavic Pressave 29,20 in Wy Wet Bulb Tamp, _©3 °F  Ovy Bulb Twh_13 °F
RUN Ne, _4
Engine | Dy weo FIA NDI R [ Polav, |Tewpevaloves, OF [ Fuel Rate,
Mude {Condidion | Graw | *bm [ W [uic, bbm e [co, ¥/, C0;,%, [NO, bbw [NO, PE={NO,Pb={0., ¥/, [1ulat [Fihousd| ‘b A
V] Tdle — {1400 [ — | 77,600 | 2.24 | 532 | 74 9 G| 93 18 90 0.69
2|0 RL | 2 fseco| — | 52,800| 1971773 5| 19| 12| 58| 18| S| 233
3|30 RU| > lad00) — | 45,200 324|767 | 85| 29| 17| 49| 18| 130| 3.02
440 mU| 4 l46o0| — | 4U600 | 440|698 | ®3 | 23| 19| 44| 11| 45| 4.06
8 [50 rRL| 5 |=000f — | 44,800 | 5.28| 6.4! 48 27 16| 44 7] (65| 765
|6 |20 &%| 2 |3800f 3.1 44,000 | 237|787 8| 29| 21| 58| 17] 10| 280
L7 |30 5%| 3 _|44001 4.6 | 43,200 | 467 669 | 16 | 32| 23| 49| 7| 160| 402
L8140 5% 4 14600 6.4 | 46,200 | s.61| 586 | 91 | 40| 28 | ©.0[ 77| 200| €.20
9 |s0 s%| 5 |zoo0| 7.8 | 80,400| a2z | 588 | 21 | 28| 14| 4] 7| 15| .90
| 10|20 w0k 2 13800 | 4.4 | 48,800 | 2.98| 098] 83 | 38| 30| &L 17| 200| 376
U1 ]20 whi 3 [4400) @5 | 52,000 | 5.2) | 586| 91 | 40| 28| ©0f 17| 235) 6326
L\ J40 wo%f 4 4600 | 9.0 | 0,800 5.5¢| 506 99 | By | 1T | @7) A7) 00| 9.60
13 150 1w04| 5 |=000] 1.0 | ©5,600] 60| 443] 111 | 27 ] V9] e8|l TT| 246] 12.50
14 |20 204} 2 |3800| 6.9 | 04,0001 426518 | @3 | 31 | 19| 7.4) 80} 25| B.5)
15 130 20%| 2 l4400|¥es| @4BUO|529|4.80] 82| 28| 14| 69| 80| 275| 1042
16 oM. RL] 2 |2400) — | 44,8001 327|702 [ V19 | 24 16| (O] ®V]| 225 2.70
17 foume 5 | 2 |5400| 86| 52,000 | 056|493 86 | 28| 10| 53| 81| 260 9.24
18 [oeMeZ | 2 |B400]*12.0] 74,400| .52 4.06] @4 | 29| & 1] 99| 290] 123
19 lo8MuRL| V [7200) — | 32,000(325 1773 | 92 | 25| \) | A3 79| 300 2.40
-.20 0.5Max. 3 \ 7200 |yt | 47,200 | .53 522 49 2% 121 4.4 19| 295 12.25
mib o:'bMu.’zs \ 7200 [*18.0] 60,800 5.27|5.00 | 125 @7 46 .G 9 Y5004| 19.60
22 | Idle | 1400 | — | 69,6CC}2.34| 54| & 7 G| 997 19| 95 0.71

% Moloveytle would wot  puil calewleled load, oo woaximuw lgad cowsistent wilh swootlh o':-ev-a{(ou
wos veeovdad P oover S00°F, oul of vauge of pyvomedew



yZ-a

CONSTANT - SPEED EMISSIONES TEST OATA

TRIUMPH TI120R

Motov eyela

Dale 0719 /71 Adwmosphovie Pressuvre 2914w Wy Wet Bulb Tawp,_©5 °F  Duy g“\bj,wb__zg_op
RUN Ne. % Eagtnt [Dywo | FIA NDI R .\, Polav, [Tewpovalovsr, 2F [Fuel Rate,
Mude [Condidion | Gear | *Pm | Wb lric, PhmC[CO, %o [CO,,3%, [NO, Phw NO, Prm(NO, b= (0., */, [1ntet [Echauit| Vou /o
V| Tale 1200 | —— | 64,800| 7.53| 5,09 BG | 15 i 56| 77| 100 .38
2|20 RL | 2 |2450|——| 15,200| 9.42| 7.87| 71 [ _{9.[ 14| 2.3] 78| \25 2.54
3130 RU| 2 2600/ —| 13,600} 934| 770|111 | 26| 20 | 8| 18| 175| 4.5
4 |40 ru| 3 |3s00|—| 10,400 |10.72] 7.03| ®y | 70| 56| 7| 78| 190|490
s [50 RL| 2 [|4200]——]| 11,600| 894 840|159 [112 | 105 | w3 | 78| 22¢| 5.2
& [20 SA| 2 2450 23 6,000 85| 8.57| 148 |89 | VTT7 | V7| 76| 130 3.58
_ 7|20 s%| 2 |s600| 49| e400| 94| 822|174 [151 |13 | 15| 76| 25| 500
8 40 s%| 3 [3500| e8| 4800 84| 8.58| 324|350 (318 | ra| 760|250 612
3 (50 5%| 3 |az00]| B3| 3000 693| 972] eos|s89 |54t | 1] 70| sms] 721
10 |20 0% 2 |2450| 48| 3,800 7.38) 9.14| 233355346 | V3| 77| vi0| 4.12
"1y |30 1| 2 [2600| 70| 3600| 958| 876| 304 |355(318 | 14| 77| 270| .05
12 {40 10Z] 3 |3500| 9.B| 3,000 545/ 1043} —— {411 {3554 1,2} 77| 350} 7.2\ |
13 |50 W% 3 [4200]12.0] 2,800 4.87|10.74|— 1467 | 429 | 0| 77| 480| 8.60
14 {20 207%| 2 (2450 7.7| 3,200| 444]10.74(—— 495 N425( L4 76| 200 5.38
15 |30 20| 2 3600|115 2,000 6.03] 9.82| 674 [r004] 98] w2 | 76| | 7.42
16 ) )
BRI R B
1B
|19 . i .
20 . -
T
22 | Tule [—— 1200/ —] 33,600 | 798| ¢40| 8| 9| 4] 2.8] 76| 190| veB




gz-a

CONSTANT - SPEED EMISSIONS TEST OATA

TRIOMPHR  TI20 R

Molov eycle

Dale I\/4/7l H‘\,wasbhw(t?nssuvt 29.24  in Wy Wt Bulh T,_h_S_?_‘F Dvy B.,\b'\',wb'_lz_“p
RUN No, __7
Eugine | Dy wo FlA NDI R c. L, Polav, |Tewprvalove °F{Fual Rate,
Mole [Condidlion | Gear [ *bw | wp  [He, bbwC|co, ¥/, [CO,,%, [NO,bbm [NO, Pin{NO, bp= 0., %, [Inlat [Eihausd| Yo /g
V1 Tale 1200] ——1| 54,400} 9.5|4.84| 8| 15] 13| 4.7] 78 ]100 2.20
z |20 Rb} 2 (2450)———| 26,400(11.111 628 @4 | 23| V7| L3]| 76 (135] 3.02
2|20 RU| 2 |3600| ——| 22,80011044) 643|108 | 50| 40| 19| T6|175) 4
4 140 RL > 3300} —— | 24,000 9.31( &.59) 116 52( Si| 09| 78 (200 449
5|50 RL| 3 |4200|—— | \2,800| 9.9%| 7.57| 45| 39| 23| 0.8| 78| 250 £.57
_© |20 sZi 2 [2450| 3.3| 9,400[10.12[ 809 | 101 | BB 84| 07| 76| 140| 3.63
7|30 _SA| 2 |3600) 4.9 | 9000 99| 757| 137| 99| 94| 08| 76| 245| 5.21
d [40 5%| 3 |3500| 68| s5,400| 8.36| 862| 282 | 225|211 | 06| Te | 205 597
2 |50 5% 3 |4200) 8.3| 5,600| G.bb| 977| 566| 498 4By | 05| 78 | 355 6.71
| _\0 120 107 2 |2450] 4.8 7,200} 9.31| 809 220| 169| Vb4 | OB 78| 220] 4.26
| U1 |30 10%| 2 |3600| 71| 5.800| 867 844] 282 207|216 | 07| 78| 325) .3
| 12 140 10%| 3 13500| 9.8 | 4,800 6.22| 977f 7i4| G86|6S® | 07| B8O | 320] 7.00
13 {50 10} 3 |4200!12.0 4,200 44L{11.02|—— {1292[1245] 0.6 | 78 | 485 7.778
14 |20 207} 2 |2450| 77| 4,200| 622 997 | ———| 845 7I5| OB | 78 | 330f 5.27
15 |30 2074 2 |3600|1Vv5| 3,400| 742| 9.37| 26| 540| 493 o0.6] 78 | 390 7.3)
16
Y ]
sl o | i e
19
- _ -
2 |
22 | T [ —— 1300 — | 60,B00|10.78 ] A57| 123 | 16 12 1 36 79 1180 2.03




.92-d

CONSTANT - SPEED EMISSIONS TEST DATA TRIOMPRA TI120R Molov eyele

Du'\q._l\_/B_/l A-Lvuosphwie.'?usmvt__z_?_._é_g,_t“ Ha Wik Bulb Tawp, 58 _°F Dy Bu\b*\swb,_:l_O_°F
RUN Ne. 8 Bagtne [Dywe | FIA NDI R ol [ Polav, Tenbrvadove, OF [ Fucl Rate,
Mode [Condilton | Gear | *bm | Wb |HC, BEmC [CO, */ [CO,,7, [NO, bbw [NO, VimINO, bb=[0., ¥, [1nlat [Exhuust| Yhuw /o
V| Tl 1300 | —— | 40,0001 10.17| 5.92| 85 1l 5| 27} 70| 130 2.1\2
2 |20 RL| 2 [2450|——| 22,400 w074 @52 71| 20f s | | 72| 128] 3.3
3 20 RL| 2 |2600|— | 31,600 w0.00[ c.44| 99| 47| 36| 20| 72| 1e0| 4.02
4|40 RU| 3 |3500|—| 21,600 033|699 92| 51| 46| 09| 72| 200| 5.00
s |50 RL| 3 [az200|—| 10,800 96t| 7.82] 128 98| 93| e 72| 258] 6.20
6|20 s%| 2 [2450] 33| 8,000]w0.82] 99| 114| 100] 98| 07| 72| 225! 2.80
7 |30 s%| 2 |3600] 4.9 | 7,600 [1047| 749} 15V | V16 f 110} 0.6| 72| 250f 5.27
8 [40 x| 3 [3500 @B | 5000 | 795] 872f 452|418 30| 05| 73| 330| 5.98
9 |50 54| 3 |4200| 8.3 | 5,400 | 537] 7.82| B832) 182| 159| 06| 74| 375| 7.42
10 [20 oA 2 |2450[ 4.8 | 6,200 | 9.07] 877] 167|172 | 126| 0.6 | 74| 380| 4.45
|30 10%| 2 |ze00| 7.1| 5,000] 833) Go6| 223|206 195 | 0k} 74| 320| 636
12 J40 rwx| 3 [3500] 9.B| 3,600] €81} 699 467526 503| 06| 74| 375] 7.00
13 |50 Y| 3 [4200| 12.0| 3,800 | 449 | 7.82[——|io9B| 963 | 06| 75| a75] 8.03
| 14 |20 20| 2 |2450| 7.7| 4,000| bdG|1027| 138 1108 [1080| 04 | 75 | 230| 5.33
|5—.-.3€‘-2-&‘Zy 2 |2600| 1.8 4,000 76| 986 72| 715| 748 04| 77| 390 7.2
A | | )
_‘\7 ) I" _ ) N . ) B
13
19 -
20 .. .. B
21
22 | Tle |——]1200]—] 69,600 [ 858 | 502(132| w| 7|47} 77 [170| 203




CONSTANT - SPEED EMIASSIONS TEST OATA YAMAHA DTI1-E Molov eycle

Lz-d

Date 10/7/71 A{mosphovic Pressuve 2931 (a o . Wit Bulb Towp G2 °F  Ovy Bulb Tawh 6B °F
RUN No,
' Eugtne | Dy weo FLA NDI R ) c, .. Polav, |Tewmbsvatowe, OF [Fuel Rate,
Mole [Condidion | Gaaw | *bm | wp [HE, BhmC |0, ¥y [CO,,%, [NO, bbw NG, PinNO,bpw [0, % [1utat [Eabuust| tom /)
N 1ae 1200 ——1| 70,400 | 2.89[ 421 =0 7 6 [\W7] 74 [130 | 0.56
2 120 RL | Z 4100 |——] 44,000| 2.01| 8B44f 76| 40| 40 | 3.5 | 74 (125 | 1.BB
3 (30 RL| 2 |5000|——| 25,600 3.60| 8.\ 1| 1| 32| 20 [ 33| 74 |1S0]| 192
4 {40 vu| 4 |s300)—122,400| 19701070} V14 | 66 | G | 20| T4 |175| 253
5 |50 RL| 5 |4900|— | 36,000 6.62| 718|112 | 57| 4¢ | 47| 74 |280| 5.32
6 (20 s%[ 2 [awo] 2.9 27,200] v21|10m2] 77 [ 38| 32 | 25| 74 [160] 2.7
7|30 5%| 3 |5000| 4.3 | 32,000 4.12| 8.8S| 96 | 54 | 45 | 4.5 | 74 | 235| 4.04
8 |40 s%| 4 |5300| @1 | 34,400 67| 703| 98| 50| 39 | 4 | 74 [375| 653
y |so s%| 5 (4900 74| 41,000| 678 89| VW& | Gy | 50| 5.0 | 74 |=00]| 8.30
\0 {20 0OZ%| 2 [4100] 4.1 ] 22,000 3141 997) 18| 50/ 42 4.6 | 74 |200| 3.35
11 |30 wx| 3 |so00| 5.2 35,200 | 584 795| 97| 54| 4¢ | 50| 74 |325| s05
12 {40 %] 4 [5300| 8.4 41,600 | 6.65| 73] 98| 57| 44 | 55| 74 [abs| BSY
13 |50 10%| 5 |4900] 10.2] 47,200 | 5.89| 711 | 162 | 114 | 9¢ | 6.4 | 74 ['scos| 10.20
14 120 20%| 2 4\00" _6.3] 35,200 | 748] 749 119 62| s4 | 80| 74 410 5.90
15 |20 20%| 3 |so000| 93| 44,800| 678|689 | 148 | 87| 713 | @1 | 74 |s0o0l| 8.50
6 foemere| 3 {asw0 | —Faz,000 oy [944] s [ 6| 33 [ [ 7a 4o 227
17 |06Max. % "3 |4s00] 5.8 33,600 | S92 | 8.1 1 97 | 53 46 4.2 '74 225 -462
1 |0.6Mer 2| 3 4500 | 9.2| 40,000 | 559|726 199 | 123 uis | 2.9 | 74 |4a2s| 8.03
19 108MyRL| 2 6000 —— | 20,800 ] 2.52[10.52} 105 o | 571 2.7 74 (410 2.26
20 lo8Ma. 3| 2 |Gooo| 77| 28,000 |s02| 749| 97 | 13| e8| 3.4 | 74 |425| 6.80
21 |0dMe 2| 2 |©000{12.9| 35,200 | 6.62{ 748 | 151 | 9¢ | 82| 3.9] 74 ['soo+| 10.65

22 | Tdle | —— 1300 ——| 75,200 4.19| 419 | 40 8 5 (w07 74 (Vv15 0.5%
Vover SO0*F, sut of vanae of  pyvemekaw




82-a

CONSTANT - SPEED EMISSIONS TEST DATA

Dale WO/7 /70

RUN No, _Z__

Admosphavic Pressuve 29,27

YATMARA

DT1-E Moiov cyc\L

LV\ \‘\5

Wit Bulb Tawp_b4 _°F

Dry Bulbwh _72 °F

Ewgint [Dywe | FIA ND1 R C.L.  |Polav. [Towprvatover OF[Facl Rute,

Mele [Comdidion | Grar | *bw | wp [He, bhwC [co, %0 {0y, %, [NO,bbu |NO, ¥on|ND,bbn[0., ¥, [1nlat [Faheest LBV
V| Tate 1300| — | 76,000| 348 419| @1 | 7| 5| 99| 74|110| o0.65
| 2|20 RL | 2 {4100— | 51,000| 0.74| 827} 111 ]| SO} SO | 62| 74| 125| 1.95
3|30 ru| 3 |s000|——| 21,600) 3.54) 980} 74| 35| 27| 26| 14| 145| 2.02,
4 {40 ®RL| 4 |s300| —| 20,800| 1.34)10.62| 108 | 66| 59| 27| 74| 10| 3.08
s |50 RL| 5 [4900{— | 32,800| 515| 749]| 119 ] 59| 53| 27| 74| 250| 5.00
e 120 s%| 2 lavof 2.9 | 2¢,400[ 1.85[1006| 78| 27| 20| 3.4 74 210] 2.06
7|30 s%| 3 |5000| 43 | 26,800( 2.90| 9.27{ 113 | @1 | 54| 34| 74| 240| 338
8 40 s%| 4 (5300 G\ | 36,000/ G.14| 764| 90| 52| 42| 4.3| 74| 325 636 |

9 |50 &8%] 5 [4%00] 7.4 | 44,000| 7.24] 632| 105| 55| 46| 48| 74| 450] .90
10 {20 10%] 2 14100 4.1 | 32,000/4.51) 9.10| 110 | 49 | 45| 3.7| 74| 300 4.33
11 [30 16%] 3 }sooo| 5.2 | 33,600 502) 82| 125| S7| 48| 41| 74| 240 500
[ 12 |40 x| 4 |ss00| 8.4 | 42,400 7.24| 673| 120| Go| 52| 45| 74| 30| 7.20
13 |50 0% 5 [4900 |10.2 | 46,400 5.91 | .89 192 { 119 | 1v0 | 53| 74 [fs004 10.00
14 |20 20]f 2 14100 | 6.3 | 39,200 | 6.03| 7.34| G9| 53| 43| 4.1| 74 |305| 5.98
15 130 2001 2 |=3000) 9.3 ] 46,400} 621|659 84| 15) GG| 50| 74 |4BO 9.42
16 fooMurRL| 3 |4500| — [ 25,600 [ 429|893 | 55| 29| 23| 3.1 | 74 [315| 175
17 JoaMe 5| 3 |asoo| 5.8 30,400 | 543] 764| 76| 57| s1| 39| 74 |250| 4.53
18 [oetu 2| 3 [az00] 9.2 39,200 | 547) .89 [199 | 165 | 160| 46| 74 [380| .78
19 osmari| 2 [@ooo| ——| 23,200 | 4.66] 893 | 40| 33| 27| 2.¢| 74 | 50| 1.9
20 oMt | 2 [Gooo| 77| 28000 767| 703 | 98 | 59| 50| 30| 74 |410| 860
21 loeMen2 | 2 |eo00]12.9 | 22,000] 676 726|162 [ 105|100 | 36| T4 ['s00+| 12.25
22 | Tdle | ——|1300| — | 78,400 4.77] 382 ©1| 7| 5| 94| 74|210] 0.6V

t avaer 5‘00'°F,7§u-l’-°{ mu?ﬁ }yooma{nr



APPENDIX E

Reproductions of Speed and Smoke Opacity
Traces for the 2-Stroke Motorcycles
Operated on the LA-4 Route
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