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FOREWORD

These project tasks were initiated by the Control Technology
Assessment and Characterization Branch, Environmental Protection
Agency, 2565 Plymouth Road, Ann Arbor, Michigan 48105. The engi-
neering and analytical effort on which this report is based was accom-
plished by the Department of Emissions Research of Southwest Research
Institute, 6220 Culebra Road, San Antonio, Texas 78284. These pro-
jects, authorized by Task Specifications 7 and 10 under Contract
68~03-2884, were initiated on September 25, 1980 and March 16, 1981
and were completed June 1981l.

The project was initially under the supervision of Mr. Charles
Urban, Project Leader. Dr. Lawrence Smith, Senior Research Scientist,
directed the project beginning March 10, 1981. Mr. Charles Hare was
Project Manager and was involved in the initial technical and fiscal
negotiations and subsequent major project decisions. The Project
Officer throughout the project was Mr. Robert Garbe of the Control
Technology Assessment and Characterization Branch, Environmental
Protection Agency. The EPA Task Branch Technical Representative was
Ms. Penny Carey. Dr. Frank Black and members of his staff, of the
Environmental Protection Agency at Research Triangle Park in North
Carolina, conducted the elemental analyses.
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ABSTRACT

This report describes the laboratory effort to characterize
regulated and unregulated exhaust emissions from ten 1978 and 1979
high mileage catalyst equipped gasoline automobiles which have been
driven for approximately 50,000 miles. The ten automobiles were
evaluated as-received and after a tune-up to manufacturer's speci-
fications, over the Light-Duty Federal Test Procedure (FTP) and the
Highway Fuel Economy Driving Schedule (HFET). Exhaust constituents
measured, in addition to the regulated emissions, include: aldehydes,
particulates, sulfides, amines, metals, and several additional ele-
ments and compounds. Additional evaluations involved the measurement
of the regulated emissions over four short-test procedures.
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SUMMARY

The major objective of these project tasks was to evaluate regulated
and unregulated exhaust emissions, particularly aldehydes, from 1978 and
1979 catalyst-equipped automobiles that have been driven approximately
50,000 miles. The automobiles were tested as received and after a tune-up to
manufacturer's specifications.

The study involved 10 automobiles: seven 1978 model year automobiles
equipped with oxidation catalysts, one 1978 model year automobile equipped
with a three-way catalyst and two 1979 model year automobiles equipped
with three-way catalysts. Engine sizes ranged from a 98 CID, 4 cylinder
engine to a 400 CID, 8 cylinder engine.

Unregulated emissions measured included: particulates, metals and
other elements, aldehydes, organic sulfides, organic amines, ammonia,
cyanides, hydrogen sulfide, and nitrous oxide. A number of the analytical
procedures for these compounds were developed in previous projects.

The primary test sequences involved in this project were the light-
duty Federal Test Procedure (FTP) and the Highway Fuel Economy Driving
Schedule (HFET). In addition, hydrocarbons and carbon monoxide were
measured in three short-test procedures. These short-test procedures
included: the 50 mph Cruise Test, the 4-Mode Idle Test, and the Loaded
2-Mode Test. The basic requirements specified in the Code of Federal
Regulations for certification of light-duty vehicles were followed for
the primary test sequences.

A significant data base for the cars evaluated was generated in this
project. These data were analyzed to the extent applicable and are pre-
sented in several different formats to facilitate their review and usage.
The FTP overall averages for the ten cars as-received and after tune-up
are summarized and compared to the results from previous related unregulated

emission projects on the following page.

In general, the regulated and unregulated exhaust emission rates for
the high-mileage catalyst-equipped cars are higher than the emission rates
for the low-mileage catalyst-equipped cars, but the rates are considerably
lower than the non-catalyst car rates. Aldehyde and ketone high-mileage
catalyst-equipped car emission rates are only one tenth the aldehyde and
ketone emission rates from the non-catalyst cars. Aldehydes and ketones
appear to be reasonably well-controlled in the high-mileage cars.



Average FTP Emission Rate, mg/km
Ten High Mileage

Cars-This Project Four 1970 Model Eight Low-Mileage
After Non-Catalyst Cars Catalyst-Equipped Cars

Emission As-Rec'd Tune-Up Previous Tasks? Previous Projects
Hydrocarbons 780 600 1,900 200
Carbon Monoxide 9,200 6,610 17,100 2,525
Oxides of Nitrogen 1,340 1,020 2,600 670
Total Particulates 49 32 99 8
Aldehydes & Ketones 6 4 37 2
Organic Sulfides 0.2 0.1 0.1 0.4
Organic Amines <0.1 <0.1 <0.1 <0.1
Ammonia 7 9 4 12
Cyanide & Cyanogen 1 1 3 <1
Hydrogen Sulfide <0.1 <0.1 <0.1 <0.1
Nitrous Oxide 46 36 -- 22

aData for four 1970 model cars from Tasks 4 and 5 of this contract,

EPA Report EPA-460/3-81-020

Data for eight 1978 and 1979 model catalyst-equipped cars from previous
contracts, 68-03-2499, 68-03-2588, and 68-03~2697. EPA reports
EPA-460/3-80-003, -004, and -005.
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I. INTRODUCTION

This report describes the effort to characterize regulated and
unregulated exhaust emissions from ten high mileage gasoline powered
automobiles. The ten automobiles were catalyst equipped 1978 and 1979
models which had been driven for approximately 50,000 miles. This is
the sixth project to be completed from among several related projects
at SwRI involving the evaluation of a large number of unregulated
emissions from gasoline automobiles. The previous projects involved
evaluation of non-catalyst, oxidation catalyst and three-way catalyst
gasoline automobiles. (1,2,3,4,5)*

A. Project Objective

The major objective of this project was to evaluate regulated and
unregulated exhaust emissions, particularly aldehydes, from 1978 and
1979 catalyst-equipped automobiles that have been driven 50,000 miles.
Emissions evaluated include the three currently regulated emissions
(HC, CO, and NOyg), along with a significant number of currently unreg-
ulated compounds (e.g., aldehydes, sulfides, amines, ammonia, cyanide,
etc.).

B. Emissions Measurement Procedures

The compound or groups evaluated, along with the sampling methods
used, were as follows:

Sampling

Methods Compounds Evaluated

Bag HC, CO, NOg, CO2, Individual HC and N0

Filter Particulate, metals and other elements

Impinger Cyanides, aldehydes, hydrogen sulfide,
ammonia, and organic amines

Trap Carbonyl and organic sulfides

The procedures for measuring the unregulated emissions were developed (6)
in another project and reported in a widely distributed interim report.
C. Vehicles Evaluated

Ten 1978 and 1979 model automobiles were evaluated in this project.
The automobiles evaluated included a 1978 Buick Regal, two 1979 Mercury

*Superscript number in parentheses designate references at the end of
the report.



Marquis, a 1978 Ford Granada, a 1978 Volvo 245DL, a 1978 Oldsmobile
Cutlass, a 1978 Chevrolet Malibu (California certified), a 1978
Chevrolet Monte Carlo, a 1978 Ford Fiesta, and a 1978 Chrysler New
Yorker. These automobiles were all equipped with catalysts and had
been driven between 37,600 and 68,000 miles. These cars were either
rented locally, tested in previous EPA projects, or owned by Southwest
Research Center employees.

D. Vehicle Testing

The automobiles involved in this study were tested in duplicate
as-received and in duplicate after a tune-up to manufacturer's speci-
fications. The test sequence included the Light-Duty Federal Test
Procedure (FTP)(7) and the Highway Fuel Economy Driving Schedule
(HFET) . (8) To the extent practical, all specified unregulated exhaust
constituents were sampled and analyzed during every test. In addition,
HC and CO emissions were measured in each configuration using three
short-test procedures.



II. GENERAL EQUIPMENT, INSTRUMENTS, PREPARATIONS AND PROCEDURES

This section describes the automobiles, the fuel, the facilities,
and the general instrumentation and procedures utilized in this pro-
ject. The overall sampling systems for the unregulated emissions are
also discussed.

A. Automobiles

Ten 1978 and 1979 gasoline-powered automobiles were evaluated in
this project. These automobiles are described in Table 1. Several of
the cars are shown in Figure 1. The majority of the cars were owned
and operated by employees of the Southwest Research Institute or the
Southwest Foundation for Research and Education. Three of the cars
tested in the project, the two Mercury Marquis and the Ford Granada,
were rented from local leasing agencies or car dealers. One car, the
1978 Chevrolet Maliby, was owned by a local citizen and had been tested
new in a previous project.(l) The odometer mileage on the cars ranged
from 37,600 to 68,000 miles.

B. Fuel

Throughout this project a single batch of Chevron UL-CQ26Bl unleaded
gasoline, the type provided to auto manufacturers for emissions durabil-
ity mileage accumulation tests, was used for all emission testing. This
fuel had been used in previous unregulated emission projects involving
low mileage catalyst cars. The fuel was used in this project so that
the emissions data could be compared with the earlier work without in-
troducing fuel effects. This gasoline is described in Table 2, and has
a sulfur level of 0.03% as specified in Advisory Circular No. A/C 26Bl.
The hydrogen to carbon ratio was 1.89 and the SwRI identification number
was EM-470. The fuel had lost some of the light ends during storage
(RVP had dropped from 8.9 to 7). To correct this, n-butane was injected
into the fuel to bring the RVP back up to the original value (8.9).

C. Dynamometer and CVS System

A Clayton Model ECE-50 chassis dynamometer with a belt-driven
variable-inertia flywheel system, was utilized for all transient testing.
This belt-driven inertia system simulates equivalent weight of vehicles
from 680 kg (1500 1bs) to 2495 kg (5500 lbs), in 115 kg (250 1b) incre-
ments to 1360 kg, and in 225 kg increments above 1360 kg.

The constant volume sampler (CVS) used for these evaluations was
SwRI CVS Number 2. This unit has a nominal capacity of 9.2 m3/min
(325 cfm). A nominal 460 mm (18 inch) diameter by 5 m (16 feet) long
dilution tunnel was used between the intake filter and the CVS to en-
able sampling of particulates.

Partial views of the chassis dynamometer, the dilution tunnel and
the intake to the CVS can be seen in Figure 2. Both the dynamometer



TABLE 1. AUTOMOBILES EVALUATED

Project
Car No. Year Make Model Body Type ID or Serial Number
01 1978 Buick Regal 2-dr 4J47H8H148317
02 1979 Mercury Marquis 4-dr 9Z62H619190
03 1979 Mercury Marquis 2-dr F9Z65H637732F
04 1978 Forad Granada 2-dr 8W81F129943
05 1978 Volvo 245 DL 4-dr (wagon) VC24545L1176861
06 1978 Oldsmobile Cutlass 4-dr 3J09A8R467078
07 1978 Chevrolet Malibu 2-dr 1w270U82434207
08 1978 Chevrolet Monte Carlo 2-dr 1Z37A8K484268
09 1978 Ford Fiesta 2-dr GCFBTC96187
10 1978 Chrysler New Yorker 4-dr CS43N8C149448
Project Engine Emission Controls Transmission Odometer

Car No. CID/Cyl Catalyst Air Pump EGR . Type/Gears Accessories Mileage

01 305/8 Oxidation No Yes Automatic/3 PS,PB,AC 54,522
02 351/8 3-way Yes Yes Automatic/3. PS,PB,AC 46,462
03 351/8 3-way Yes Yes Automatic/3 Ps,PB,AC,CC 48,766
04 302/8 Oxidation Yes Yes Automatic/3 PS,PB,AC 56,993
05 130/4 3-way No No Manual/4 PS,AC 59,031
06 231/6 Oxidation No Yes Automatic/3 PSs,PB,AC,CC 47,278
Q7 305/8 Oxidation Yes Yes Automatic/3 PS,PB,AC 37,577
08 231/6 Oxidation No Yes Automatic/3 PS,PB,AC 67,460
09 ag/4 Oxidation Yes Yes Manuail/4 AC 67,963
10 400/8 Oxidation No Yes Automatic/3 Ps,PB,AC,CC 66,038

Chassis Dynamometer Settings

Project Inertia Power Inertia Power

Car No. Kilograms Kilowatts Pounds Horsepower
01 1590 8.0 3500 10.7
02 2045 8.9 4500 12.0
03 2045 8.9 4500 12.0
04 1810 9.8 4000 13.2
05 1590 9.5 3500 12.8
06 1520 8.0 3500 10.7
07 1590 8.0 3500 10.7
08 1590 8.0 3500 10.7
09 910 4.0 2000 5.4
10 2275 8.4 5000 11.3




o "‘k{

Car 04 - 1978 Ford Granada Car 06 - 1978 Oldsmobile Cutlass

Figure 1. Four of the 1978 cars evaluated in this project.



TABLE 2. DESCRIPTION OF CHEVRON UL-CQ26Bl UNLEADED GASOLINE

Test Method

April 24, 1978

Availability Date

Tank No. 94
Gallons 801,901
Gravity, °API at 60°F ASTM D 1298 58.4
Research Octane No. ASTM D 2699 91.6
Motor Octane No. ASTM D 2700 83.2
Sensitivity 8.4
Lead, g/Gal. ASTM D 3237 0.001
Sulfur, Wt % X-Ray - ASTM 0.029
D 2622 (Modified)
Phosphorus, g/Gal. ASTM D 3221 0.0002
Manganese, g/Gal. EAM 128-74 0.001
Gum, mg/100 ml ASTM D 381
Unwashed 85
Washed 0
Reid Vapor Pressure, psi ASTM D 323 8.9
Distillation, °F
(% Evaporated) ASTM D 86
IBP 97
10% 129
50% 212
90% 328
EP 386
Recovery, % 97.5
Residue, % 1.0
Loss, % 1.5
Acidity of Residue ASTM D 1093 Pass
Hydrocarbons, Vol % ASTM D 1319
Aromatics 28
Olefins 8
Sturates 64
Benzene, Vol % Chevron Research 2.0
Technique
Water and Sediment, Vol % ASTM D 2709 <0.001
Oxidation Stability, Hr ASTM D 525 24+
Copper Corrosion ASTM D 130 1A

NOTE: These inspection data were provided by the Chevron Research

Company .
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A. C(CVS Side of System

B. Entire Sampling System

C. Dynamometer Side of the System

Figure 2. Views of the emissions sampling system.



and the CVS were calibrated, maintained and operated in accordance with
the manufacturer's instructions and the appropriate sections of_the
Code of Federal Regulations applicable to light-duty vehicles.

In addition to the 142 m3/min (5000 cfm) cooling fan placed in
front of the automobile, 42 m~/min (1500 cfm) blowers were available
to cool each rear wheel. These additional blowers were used only
during the HFET driving cycle.

D. Exhaust Sampling and Analysis

A pictorial schematic of the exhaust and sampling system is shown
in Figure 3. This system is in accordance with the guidelines estab-
lished in previous unregulated emission projects conducted at SwRI for
the EPA. The primary feature of this system is the number of sampling
probes and systems required to collect all of the required unregulated
emission samples. This is illustrated in the several views of the
system shown in Figure 2.

This section has described the dilution tunnel and provided some
insight into the overall sampling system assembly. More details on
each of the individual sampling systems for the unregulated emissions
are given in Section III.

E. Instrumentation for Regulated Emissions and Engine Parameters

Bagged samples of the dilute exhaust were evaluated for HC, CO,
NOy, and CO, using SwRI Bag Cart Number 1. This bag cart was designed,
calibrated and operated in accordance with the appropriate sections of
the Code of Federal Regulations applicable to light-duty vehicles.
In addition, the vehicle speed and the oxygen level in the undiluted
exhaust were continuously recorded. The instrumentation used for these
continuously recorded data were as follows:

Parameter Instrument or Method
Measured Type Make & Model Ranges Used
o)) Polarographic Beckman 715 5 & 25%
Speed ---Parallel output from the Dynamometer Controls—--

The average oxygen level in the undiluted exhaust was obtained, by
integration of the continuous oxygen signal, using an Acromag 1324-LY-1
integrator. The average oxXxygen level has only a gross relative meaning
for most of these evaluations. Often, the oxygen level was relatively
high when the exhaust flow was low (e.g., idle and cut-throttle) and
relatively low when the exhaust flow was relatively high (e.g., highway
speed). The integration of the oxygen in the undiluted exhaust does
not compensate for these changes in exhaust flow. Is is possible to
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have a substantial average oxygen level and yet be deficient in
oxygen over some portions of the driving cycle.

F. Emissions Test Procedures

The primary procedures and driving schedules utilized in this pro-
ject are defined as follows:

FTP - 1979 Federal Test Procedure(7)
(uses the Urban Dynamometer Driving Schedule)

HFET - Highway Fuel Economy Driving Schedule“”

Each of the two primary procedures and schedules, requiring emissions
testing in this project (FTP and HFET), utilized bagged samples for
evaluation of regulated emissions and fuel consumption. In addition,
evaluation of the regulated emissions were conducted using several
short-test procedures. These short-test procedures are discussed in
Section II-H.

The HFET is a hot-start, single-segment driving cycle. The FTP,
however, involves cold~start and hot-start, multi-cycle with multi-~
segement operation. In addition, in this project, a four-bag FTP was
utilized for most of the unregulated emissions, rather than the three-
bag FTP specified in the Federal Test Procedure. Therefore, before
proceeding, it is important to clarify the meaning of FTP as used in
this project.

FTP - The FTP uses the Urban Dynamometer Driving Schedules (UDDS)
which is 1372 seconds in duration. The UDDS, in turn, is divided into
two segments; a "transient" phase of 505 seconds and a "stabilized"
phase of 867 seconds. The 1975 Federal Test Procedure consists of
cold start "transient" and "stabilized" phases, followed by a hot start
"transient". In this project, the hot start "transient" was followed
by a hot start "stabilized". For the remainder of this discussion, and
throughout this report, the four-cycle FTP will be identified as pre-
sented in Table 3. Therefore, with the assumption that the changes in
distance traveled are negligible, the composite results with the four-
cycle FTP relative to results with the three-cycle FTP will differ
only as the mass emissions emitted during Cycle 4 differ from those
emitted during Cycle 2. For the regulated emissions, the differences
during Cycles 2 and 4 were small, and the overall effects of such dif-
ferences were essentially negligible.

The test sequence followed for each automobile is given in Table

4. The sequence followed in the laboratory for running one set of
emissions tests (FTP and HFET) is given in Table 5.

10



TABLE 3. DESCRIPTION OF FOUR-CYCLE FTP

Four-Cycle FTP

Cold UDDS Hot UDDS
Cycle 1 2 3 4
Duration, seconds 505 867 505 867
Regulated Emissions, 3-Bag X X X
Regulated Emissions, 4-Bag X X X X
Unregulated Emissions:
Bag X X X X
Impinger ==X == X---
Trap -——=X--- - X===

NOTE: X designates a sample taken

A composite value in mass per distance for the three-cycle, three sample
FTP regulated emissions is calculated using the following formula:

MASS 0.43 X (MASS 1 + MASS 2) 0.57 X (MASS 3 + MASS 2)

DISTANCE (DIST. 1 + DIST. 2) (DIST. 3 + DIST. 2)

Since the same driving cycle is involved, Distance 3 is essentially equal
to Distance 1, and this equation can be reduced to:

0.43 X (M1 + M2) + 0.57 X (M3 + M2)
D1 + D2

3-FTP M/D =

For the four-cycle FTP, two sample, composite values determined in this
project, the following formula was used:

MASS _0.43 X M(1L + 2)  0.57 X M(3 + 4)
DISTANCE (D1 + D2) (D3 + D4)

Since Distance 3 is equal to Distance 1 and Distance 4 is equal to
Distance 2, this equation can be reduced to:

0.43 X M(1 +2) + 0.57 X M(3 +4)
D1 + D2

4-FTP M/D =

11



TABLE 4. TEST SEQUENCE FOR EACH AUTOMOBILE

Sequence

Operation Performed on Vehicle

Upon receipt

ISV S

® oW

Drain and fill with test fuel, install and leak-
check exhaust adapter

Run FTP, HFET - Sample and analyze emissions
Run FTP, HFET - Sample and analyze emissions
Run I/M Short tests

Tune up the engine. If any adjustments (other
than up to 10% change in idle speed) or parts
replacement are reqguired, continue.

Run FTP, HFET - Sample and analyze emissions
Run FTP, HFET - Sample and analyze emissions
Run I/M Short tests

Fill with fuel and return to owner

FTP - Federal Test Procedure
HFET - Highway Fuel Economy Driving Schedule

TABLE 5. LABORATORY TEST SEQUENCE

Precondition, UDDS
Soak 12 to 20 hours

FTP - 4 bags for gaseous emissions
2 filters or impinger samples

Engine Off - 10 minutes - Fan Off

HFET - 1 bag sample
1 filter or impinger sample

NOTE: 5000 cfm fan on during all car

operation. Additional tire and
fuel tank cooling blowers on
during all HFET operation.

12



The parameters of the two primary driving schedules are summarized
in Table 6 and these schedules are illustrated in Figure 4. Other
driving schedule designations frequently used are as follows:

Driving Schedule Other Common

Designation Used Designations
FTP LA-4 and UDDS
HFET FET

TABLE 6. SUMMARY OF DRIVING SCHEDULE PARAMETERS

Duration, Distance, Average Speed
Schedule Seconds Kilometers km/hr mph
FTP:
505 505 5.8 - -—
867 867 6.2 - -
UDDS 1372 12.0 31.4 19.5
HFET 765 16.5 77.6 48.2

G. Test Numbering System

The numbering system used in this project consists of three digits
plus a cycle abbreviation. The designation used for all automobile
testing was "VVT," followed by the individual test cycle abbreviation
FTP or FET. The meaning of each letter is described as follows:

As Used in

Code Description This Project
vV Vehicle designation 01 thru 10
T Test Series - As Received 1l and 2*

- After Tune-up 6 and 7*%*

*1 and 2 are the initial and repeat test series for the vehicle as

received,

**6 and 7 are the initial and repeat test series for the vehicle after
tune-up. In one or two special cases, a higher number was used to
designate a rerun.

13
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H. Short-Test Procedures

Regulated emissions were also evaluated over several I/M short-
test procedures. These procedures are described by the data sheet in
Appendix A-1, and are listed as follows:

* 50 mph Cruise Test
* 4-Mode Idle Tests
* Loaded 2-Mode Test

* Propane Gain Checks

All of these short-test procedures were conducted with the engine in a
warmed-up operating condition. HC and CO emissions were measured in all,
except the propane gain checks. The propane gain checks involved deter-
mination of change in engine idle speed as propane was inducted into

the intake of the engine.

I. Computational Methods

The methods used for calculating the unregulated emissions results
are given in Appendix A-2. All regulated emissions were calculated
using the methods prescribed in the Code of Federal Regulations for
Light-Duty Vehicles.(7) On the computer printouts for the regulated
emissions (Appendix D), all items of potential interest are identified
by descriptive headings. Items on the computer sheet identified only
by abbreviated headings are used in calculating the unregulated
emissions.
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ITI. ANALYTICAL PROCEDURES FOR UNREGULATED EMISSIONS

The analytical procedures used to measure the unregulated emissions
are summarized in this section. Detailed descriptions of most of
the procedures, along with discussions of their development, validation,
and qualification, are available in Interim Report II, "Analytical
Procedures for Characterizing Unregulated Pollutant Emissions From
Motor Vehicles," developed in a related EPA Project.

A. Description of the Analytical Procedures

The unregulated emissions evaluated in this project, along with the
methods for sampling and the procedures used in the analyses, are listed
in Table 7. Organic amines, aldehydes and ketones, organic sulfides,
individual hydrocarbons, and metals and other elements represent groups
of compounds. The respective procedures separate and identify a number
of individual components within each of these groups. The analytical
procedures involved in this project are briefly described as follows:

Organic Amines - The collection of organic amines (monomethylamine,
monoethylamine and dimethylamines, trimethylamines, diethylamine, and
triethylamine) is accomplished by bubbling CVS-diluted exhaust through
glass impingers containing dilute sulfuric acid. The amines are com-
plexed by the acid to form stable sulfate salts which remain in solu-
tion. A portion of this solution is then injected into a gas chromato-
graph-equipped with an ascarite loaded prée-column and a nitrogen-phos-
phorus detector (NPD). External amine standards in dilute sulfuric acid
are used to gquantify the results.

Ammonia - Ammonia in CVS diluted automotive exhaust is measured in
the protonated form, NHy+, after collection in dilute H3S04. The acidi-
fication is carried out in a glass impinger maintained at ice bath tem-
perature. A sample from the impinger is then analyzed for ammonia in
an Ion Chromatograph and the concentration in the exhaust is calculated
by comparison to an ammonium sulfate standard solution.

Aldehydes and Ketones - The collection of aldehydes (formalde-
hyde, acetaldehyde, isobutyraldehyde and hexanaldehyde) and ketones
(acetone and methylethylketone) is accomplished by bubbling CVS diluted
exhaust through glass impingers containing 2,4-dinitrophenylhydrazine
(DNPH) in dilute hydrochloric acid. The aldehydes and ketones {(also
known as carbonyl compounds) react with the DNPH to form their respec-
tive phenylhydrazone derivatives. These derivatives are insoluble or
only slightly soluble in the DNPH/HC1l solution and are removed by
filtration followed by pentane extractions. The filtered precipitate
and the pentane extracts are combined and then the pentane is evap-
orated in a vacuum oven. The remaining dried extract contains the
phenylhydrazone derivatives. The extract is dissolved in a guantita-
tive volume of toluene containing a known amount of anthracene as an
internal standard. A portion of this dissolved extract is injected
into a gas chromatograph and analyzed for several individual aldehydes
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TABLE 7.

Compound

Organic Amines

Ammonia (NH3)

Aldehydes & Ketones

Hydrogen Sulfide (H,S)

Total Cyanide [Hydrogen
Cyanide (HCN) and
Cyanogen {CoN3p)]

Carbonyl Sulfide (COS)
and Organic Sulfides

Individual Hydrocarbons

Metals and Other
Elements

Particulates

Nitrous Oxide

SAMPLING AND ANALYSIS METHODOLOGY FOR UNREGULATED EMISSIONS

Sampling Method of Analysis

Impinger Gas Chromatograph with ascarite
precolumn and nitrogen-phosphorus
detector (GC~NPD).

Impinger Ion Chromatograph.

Impinger Dinitrophenylhydrazone derivative.
Gas chromatograph with flame
ionization detector (GC-FID).-

Impinger Methylene blue derivative.
Spectrophotometer.

Impinger Cyanogen chloride derivative. Gas
chromatograph with electron capture
detector (GC-ECD).

Trap Gas chromatograph with flame
photometric detector (GC-FPD).

Bag Gas chromatograph with flame
ionization detector (GC-FID).

Filter Weighed using microbalance.
Spectral X-ray analysis at RTP.

Filter Weighed using microbalance.

Bag Gas chromatograph with electron
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and ketones using a flame ionization detector.

Hydrogen Sulfide - The collection of hydrogen sulfide is accom-
plished by bubbling CVS diluted exhaust through glass impingers con-
taining a buffered zinc acetate solution which traps the sulfide ion
as zinc sulfide. The absorbing solution is then treated with N,N-di-
methyl-paraphenylene diamine sulfate and ferric ammonium sulfate.
Cyclization occurs, forming the highly colored heterocyclic compound
methylene blue (3,9-bisdimethyl-aminophenazothionium sulfate). The
resulting solution is analyzed with a spectrophotometer at 667 nm
in a l-cm or 4-cm pathlength cell, depending upon the concentration.

Total Cyanide (Hydrogen Cyanide plus Cyanogen) - The collection
of total cyanide is accomplished by bubbling CVS-diluted exhaust
through glass impingers containing a 1.0 N potassium hydroxide ab-
sorbing solution. This solution is maintained at ice bath temperature.
An aliquot of the absorbing reagent is then treated with KHyPO4 and
Chloramine-T. A portion of the resulting cyanogen chloride is injected
into a gas chromatograph equipped with an electron capture detector
(ECD). BExternal CN~ standards are used to quantify the results.

Carbonyl and Organic Sulfides - The collection of carbonyl sul-
fide (COS) and the organic sulfides methyl sulfide (dimethysulfide,
(CH3) 2S), ethyl sulfide (diethylsulfide, (CyHg),S) and methyl disul-
fide (dimethyldisulfide, (CH3)2S3), is accomplished by passing CVS-
diluted exhaust through Tenax GC traps at -76°C. At this temperature
the traps remove the organic sulfides from the dilute exhaust. The
organic sulfides are thermally desorbed from the traps into a gas
chromatograph sampling system and injected into a gas chromatograph
equipped with a flame photometric detector for analysis. External
organic sulfide standards generated from permeation tubes are used to
quantify the results.

Individual Hydrocarbons - For measurement of selected individual
hydrocarbons, methane (CHy), ethane (CpHg), ethylene (CoHy) + acetylene
(CoHy) , propane (C3Hg) , propylene (C3Hg) , benzene (CgHg), and toluene
(C7Hg) , a sample of CVS-diluted exhaust is collected in a Tedlar bag.
This bagged sample is then analyzed for individual hydrocarbons using
a gas chromatographic system containing four separate columns and a
flame ionization detector. The peak areas are compared to an external
calibration blend and the individual hydrocarbon concentrations are
obtained using a Hewlett-Packard 3354 computer system.

Metals and Other Elements - The metals are collected as particulate
on a 47 mm Fluoropore filter, which is then sent to Research Triangle
Park (RTP) for analysis by X-ray spectroscopy. The diluted exhaust
sample is taken from within the dilution tunnel. Weight gain on the
filter is determined by weighing the filter on a microbalance before
and after sampling.
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Particulate - The "particulate" is collected on a 47 mm glass
fiber filter. The amount of "particulate" collected is determined
by weighing the filter on a microbalance before and after sampling.

Nitrous Oxide - For measurement of nitrous oxide, a sample of the
CVs-diluted exhaust is collected in a Tedlar bag. This bagged sample
is then analyzed for nitrous oxide using a gas chromatograph equipped
with an electron capture detector. Calibration blends are used to
quantify the results. Gas Chromatograph peak areas are obtained using
a Hewlett-Packard 3354 computer system.

B. Validation and Qualification of the Analytical Procedures

The analytical procedures used in this project were subjected to
a series of validation and qualification experiements in previous
projects. Validation experiments included checks for sample stabil-
ity, sample collection efficiency, detector linearity, interferences,
and analysis repeatability. Qualification experiments included the
injection of the compound of interest into the tunnel with and without
the presence of exhaust and the subsequent recovery of that compound
at the procedure sampling point.

Sample stability checks were performed using repeated analyses
of the same sample at intervals over a specified period of time and
comparing the results to the initial analysis. Organic amines,
aldehydes and ketones, ammonia, total cyanide, nitrous oxide and in-
dividual hydrocarbon samples were found to be stable for several days.
Carbonyl and organic sulfides and the hydrogen sulfide samples were
found to be stable for approximately one day.

Sample collection efficiency experiments were performed by passing
a known concentration of sample through a series of impingers or traps
and analyzing each impinger or trap individually for the compound of
interest. All of these procedures used in this project had a col-
lection efficiency of 98% or better. Detector linearity experiments
were performed by preparing several samples of various known concentra-
tions and plotting the resulting peak areas versus the concentrations.
The procedures had linear response over the range of interest in this
project.

To determine interferences from other compounds, for each procedure,
known exhaust components were introduced into the sample to determine
their effect on the resultant measurements. To determine analysis
repeatability, several samples of known concentrations were prepared
and a number of complete analyses were performed at each concentration.
The results of these tests were then compared to determine analyses
repeatability.

The qualification experiments were performed to determine if the

compounds of interest could travel the length of the dilution tunnel in
the presence of dilute exhaust without significant loss by reaction
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with exhaust or the tunnel itself. The compounds were introduced at
the same point at which the exhaust enters the tunnel and were sampled
at the normal sampling point. Table 8 lists the procedures for which
validation and qualification experiments have been performed.

c. Accuracy of the Analytical Procedures

A difficult, but very important, endeavor was the determination
of procedural accuracy for each analytical method. The primary dif-
ficulty involved those procedures in which the exhaust compounds are
trapped or absorbed, an extraction or subsequent reaction is performed,
and then a portion of the extraction is analyzed. After much consid-
eration, in previous unregulated emission projects, the decision was
reached to initially define the accuracy in terms of a "minimum detec-
tion value" (MDV). The MDV, as used in this report, is defined as the
value above which it can be said that the compound has been detected
in the exhaust (i.e., at a measured value equal to the MDV, the accu-
racy is equal to plus or minus the MDV). Determination of accuracy

over the entire range of each procedure was beyond the scope of these
projects.

For compounds collected by bag samples, the MDV was determined
from the instrument detection limits only, and is independent of the
sampling rate and duration. For compounds which are concentrated in
impingers or traps, the MDV is dependent on the instrument detection
limit, chemical workup, sampling rate and sampling duration. The MDV's
listed in Table 9 were derived using the listed sampling rate and a
23-minute sampling period.
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TABLE 8. PROCEDURAL VALIDATION AND QUALIFICATION

Validation

Compound or Compound Group _Conducted Qualification Conducted
Organic Amines Yes Yes (significant tunnel losses)
Ammonia Yes Yes (significant tunnel losses)
Aldehydes & Ketones Yes Yes

Hydrogen Sulfide Yes Yes

Total Cyanide Yes Yes

Carbonyl Sulfide and Yes Yes (significant tunnel losses)

Organic Sulfides

Individual Hydrocarbons Yes No@

Metals and Other Elements No2 No?
Particulates No? NoZ

Nitrous Oxide Yes Yes

8gstablished procedure
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TABLE 9. EMISSION PROCEDURAL SAMPLE RATES AND ACCURACY

Procedural
Minimum MDV
Sample ug/m3 Detection for
Mol. Flow per values® FTP
Weight  2/100 ppm ppm  Lg/m  mg/kmP
Test Number, vV T —-—— S - - - _
Barometer, mm HG - - - —_ - -
Humidity, g/kg - —_— - — - —_
Temperature °c - - - - - -
Total Fuel Sulfur, mg/km _— -_ -— _ - _—
Avg. Exh. Oxygen 32.00 - - _ - _—
Catalyst Avg. Temp., °C - - - - - -
Catalyst Max. Temp., °C - - - - - -
Carbon Dioxide, g/km  44.01 Bag - - - _
Fuel Cons., 2/100 km - - - - - -
Regulated Emissions
Hydrocarbons (THC) 11.88 Bag 575 1.0 575 10
Carbon Monoxide 28.01 Bag 1165 2.0% 2330 40
Oxides of Nitrogen 46.01 Bag 1915 0.5° 958 16
Particulates
Total Particulates - 14.0 - - <50 <1
Compound Group Totals
Aldehydes & Ketones - 4.0 - - -- =0.5
Individual Hydrocarbons - Bag -- - -~ =0.5
Organic Sulfides - 0.13 -- - -- =0.05
Organic Amines - 4.0 ~-= - - =0.1
Other Compounds
Ammonia 17.03 4.0 710 0.01 7 0.1
Cyanide & Cyanogen 26.02 4.0 1080 0.01 11 0.2
Hydrogen Sulfide 34.08 4.0 1415 0.01 14 0.2
Nitrous Oxide 44.02 Bag 1830 0.01 18 0.3

pased on a 23-minute sampling period at the specified flow rate for all
impinger, filter and trap collected samples.

bpased on Ug/m3 in the diluted exhaust and typical UDDS (FTP 505 and 867)
parameters (1372 seconds, 206 m3 CVS flow, 12.07 km, 0.98 DSFC).

CBased onthe lowest instrument ranges used in this project.
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TABLE 9 (Cont'd). EMISSION PROCEDURAL SAMPLE RATES AND ACCURACY

Procedural
Minimum MDV
ug/m3 Detection for
Mol. crcd per Values? FTP

i oom | uq/m3
Weight Synonym ppm_ ppm Hg/m mg/kmb

Aldehydes and Ketones

Formaldehyde 30.03 - 1250 0.01 15 0.2
Acetaldehyde 44,05 - 1830 0.01 20 0.3
Acetone® 58.08 2-Propanone 2415 0.01 25 0.4
Methylethylketone 72.12 2-Butanone 3000 0.01 30 0.5
Hexanaldehyde 100.16 Hexanal 4165 0.01 40 0.7
Individual Hydrocarbons
Methane 16.04 - 665 0.05 30 0.5
Ethylene 28.05 Ethene. 1165 0.03 30 0.5
Ethane 30.07 - 1250 0.03 30 0.5
Acetylene 26.04 Ethyne 1085 0.03 30 0.5
Propane 44.11 - 1835 0.02 30 0.5
Propylene 42,08 Propene 1750 0.02 30 0.5
Benzene 78.12 - 3245 0.02 30 0.5
Toluene 92.15 - 3830 0.02 30 0.5
Organic Sulfides
Carbonyl Sulfide 60.08 - 2500 0.001 3 0.04
Methyl Sulfide 62.13 Dimethyl 2585 0.001 3 0.04
Ethyl Sulfide 90.19 Diethyl 3750 0.001 4 0.06
Methyl Disulfide 94.20 Dimethyl 3915 0.001 4 0.06
Organic Amines
Monomethylamine 31.06 Amino-Methane 1290 0.002 3 0.05
Monoethylaminef 45.09 Amino-Ethane 1875 0.002 4 0.05
Trimethylamine 59.11 - 2460 0.002 5 0.08
Diethylamine 73.14 - 3040 0.002 6 0.10
Triethylamine 101.19 - 4205 0.002 8 0.14

a & bgee initial page of this table.
Handbook of Chemistry and Physics, 54th Edition.
®Includes Acrolein - 56.07 and Propionaldehyde - 58.08 (CRC - Propenal
and Propanal, respectively).
fIncludes Dimethylamine - 45.09.
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IV. CAR SELECTION AND TESTING

. Regulated and unregulated exhaust emissions were measured for ten
high mileage catalyst equipped cars. The cars were tested as-received
and after a tune-up to the manufacturers specifications. This section

describes the selection and evaluation of the cars and presents the
test results.

A. Car Selection

The cars tested in this program (Table 10) were either rented
locally, tested in previous EPA projects, or were owned by Southwest
Research Center (SwRI or SFRE) employees. The criteria for car selec-
tionwere established in the project "Scope of Work" as follows:

* Vehicles should have an odometer reading of about 50,000 miles.

* Vehicles should be selected, if possible from engine and catalyst
configurations evaluated at low mileage in previous EPA projects
(EPA Report Nos. 460/3-80-003, -004, -005).

The cars that were evaluated in the previous EPA projects came
equipped with pelleted and monolithic oxidation catalysts, three-way
catalysts and three-way plus oxidation catalysts. These cars are
listed below:

Engine
Car CID/Cyl Catalyst
1978 Chevrolet Malibu 305/8 Oxi (Pelleted)
1978 Chevrolet Malibu 305/8 Oxi (Pelleted)
(Calf. Cert.)

1978 Ford Granada 302/8 Oxi (Monolith)
1978 Ford Mustang 302/8 Oxi (Monolith)
1978 Foxd Pinto 140/4 3~-way + Oxi

(Calf. Cert.)
1978 Pontiac Sunbird 151/4 3-way
1978 saab 99 121/4 3-way
1979 Mercury Marquis 351/8 3-way + Oxi

Considerable effort was expended during the project to locate the
cars previously tested in the malfunction projects. All of the cars
located had considerably less than 50,000 miles on the odometer, in-
cluding the California certified Chevrolet Malibu. However, since the
Malibu was California certified with an air pump and was evaluated in
a previous malfunction project, it was selected by the EPA Project
officer for inclusion in this project although it only had 37,600 miles
on the odometer.
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TABLE 10. CARS SELECTED FOR TESTING

Car Engine

No. Car CID/Cyl Catalyst Mileage Comment

01 1978 Buick Regal 305/8 oxidation 54,500 SFRE Employee
Owned

02 1979 Mercury Marquis 351/8 3-Way 46,500 Rented Locally

03 1979 Mercury Marquis 351/8 3-Way 48,800 Rented Locally

04 1978 Ford Granada 302/8 oxidation 57,000 Rented Locally

05 1978 vVolvo 245 DL 130/4 3-Way 59,000 SwRI Employee
Owned

06 1978 Oldsmobile Cutlass 231/6 oxidation 47,300 SwRI Employee
Owned

07 1978 Chevrolet Malibu 305/8 oxidation 37,600 Calif. Cert.,
Tested Previously
in Contract

68-03~-2499

08 1978 Chev. Monte Carlo 321/6  oxidation 67,500 SwRI Employee
Owned

09 1978 Ford Fiesta 98/4 oxidation 68,000 SwRI Employee
Owned

10 1978 Chrysler New Yorker  400/8 oxidation 66,000 SFRE Employee
Owned
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The majority of the cars tested in the program were owned by
Southwest Research Center employees. A memorandum was sent to each of
the over two thousand Southwest Research Center (SwRI and SFRE)
?mPloyees to determine the availability of staff-owned cars for use
in the project. A copy of the memorandum is included in Appendix
A-3. Out of a total of thirty-nine replies, twenty-five were selected
for further consideration. Six of the SwRI and SFRE employee-owned
cars were selected for testing. The remaining three cars tested in
the program, two Mercury Marquis and a Ford Granada, were rented from
local leasing agencies or car dealers. Three of the these nine cars
had slightly less than 50,000 miles on the odometer.

An effort was also made to obtain cars from California. Contacts
pPrimarily included rental agencies and car dealerships. Rental agencies
generally no longer had any 1978 (or 1979) model year cars. The car
dealerships and other contacts expressed complete lack of interest.

It became apparent that the effort required to obtain cars from
California would greatly exceed the proposed scope of the project. 1In
addition, with the inclusion of the California Chevrolet Malibu with
an air pump, and the Mercury Marquis and the Volvo with three-way
catalysts, most types of emissions systems that were on the previously
tested California cars were available for testing in this project.

Before a candidate car was selected for testing in the project,
the following items were checked:

* Condition of engine - If any extensive maintenance
was required, the car was not selected.

* Use of only unleaded fuel - Information from owner
and from a tailpipe check using Plumbtesmo lead-
sensitive paper. If a positive lead test was ob-
tained, the car was not selected for testing.

In addition to meeting all of the specified requirements, the approval
of the EPA Project Officer was obtained prior to final acceptance of
each car.

B. Car Testing

Initially, the cars were to be tested in duplicate after draining
the as-received fuel and performing any necessary maintenance or ad-
justments. However, after testing the 1978 Buick Regal, the number and
sequence of the tests performed on each car was altered. The Buick
Regal was in exceptionally good condition and the engine was well main-
tained. Except for a little higher than specified idle speed, the
engine met all normal tune-up requirements. The FTP HC and CO emissions
for this car, however, were relatively high as shown by the following
test results:
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Fuel

Test Emissions, g/km 2/100 km
HC co NO4

0ll PTP l.16 15.8 0.93 14.0

012 FTP 0.95 13.3 0.95 13.9

0ll FET 0.18 0.7 0.92 9.7

012 FET 0.18 0.6 0.85 9.5

In Table 11, the average of the FTP emissions results for the
Regal are compared to the standards and the results from previous
studies. The FTP emissions values on the Regal appear to be more in
line with those values previously obtained on the noncatalyst Pacer,
than those on the Malibu.

These results raised a number of guestions which were discussed
with the EPA Project Officer. Some of the primary factors were as
follows:

* The car, as received, met all of the manufacturer's in-service,
tune-up requirements, except for idle speed. 1Idle speed was
a little high; apparently to achieve better idle guality.

* The idle-mixture adjusting screws were set maximum~rich,
within the limit of the stops. This also was apparently done
to improve idle quality. (At the specified idle speed and
the new car idle mixture settings, the idle quality was
somewhat undesirably rough).

* This idle-mixture setting was within the manufacturer's
specifications and is probably representative of dealer
inservice settings, based on the deterioration of idle
quality at leaner mixture setting.

In accordance with instructions from the EPA Project Officer, all
subsequent cars (Cars 2 through 10) were tested using the following
test plan:

1. Duplicate tests on cars as-received.

2. Tune-up the engine (Scope of the tune-up is described
in Appendix A-4).

3. If any adjustments (other than an up to 10% change in
idle speed) or parts replacement are required, run an
additional set of duplicate tests.
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TABLE 11. CAR Ol EMISSIONS SUMMARY

Emissions, g/km

Carx Description HC co NOx 2/100 km
FTP
0l 1978 Buick Regal 1.06 l4.6 0.94 14.0
12 1978 Chevrolet Malibu 0.31 5.5 0.75 13.7
- 1978 Standards (or Cert.) 0.93 9.3 1.24 (13.8)
11 1978 AMC Pacer 0.73 11.1 1.21 --
121RBIZ 1978 Chevrolet Malibu 1.08 26.0 0.57 14.7
HFET
01 Avg. 1978 Buick Regal 0.18 0.67 0.89 9.6
12 Avg. 1978 Chevrolet Malibu 0.03 0.49 1.02 9.5
121RBI2 1978 Chevrolet Malibu 0.10 1.98 1.11 9.8
HC Emissions, grams CO Emissions, grams
Car Bag 1 Bag 2 Bag 3 Bag 4 Bag 1 Bag 2 Bag 3 Bag 4
b b
01 11.7 6.0 3.0 2.9 260 54 19b l9b
12 6.8 0.3 0.8 0.2 130 3 l3b lb
121RBIZ 9.7 6.6 3.6 5.9 230 170 72 136
11 6.5 3.4 4,2 3.2 144 50 34 35

pich Best Idle fuel/air mixture setting.

The relationship of these Bag 3 and Bag 4 CO results show that idle
mixture setting was not the cause of the relatively high CO emissions
in the FTP with Car O0l.
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The number of tests performed in the project is summarized as follows:

As Received After Tune-up
Car Tests Tests
0l 24
02 2
03 2 2
04 2 1b
05 2 2
06 2 2
07 2 2
08 2 2
0% 2 1€
10 2 2

8since the Buick Regal met all tune-up requirements,
the two tests conducted were designated as-received tests.
bcarburetor was out of adjustment during second test. The
test was not repeated as the first test after tune-up
gave emissions similar to the as-received tests.
CFirst run after tune-up very similar to as-received
emission rates, therefore test not repeated.

The tune-up adjustments and part replacements that were performed
on Cars 03 through 10 are summarized in Table 12. Car 02, a 1979
Mercury Marguis did not require any significant adjustments or part
replacements during tune-ups. The most common adjustment required was
idle rpm. Part replacements included plugs, plug wires, air filters,
EGR valves, a rotor, a distributor cap, and miscellaneous vacuum lines.

C. Regulated and Unregulated Emission Test Results

Summaries of the test results are included in Appendix B. Indi-
vidual sample data for the FTP evaluations are included in Appendix C
and the computer printouts for the regulated emissions are included
in Appendix D. The analyses and discussion of these test results are
included in Section V of this report. All FTP unregqulated emissions
data are based on appropriately weighted four-cycle FTP results. In
the data tables, a double dash (--) has been used when no test data
were available. This occurs for unregulated emissions when valid test
data could not be obtained due to instrument malfunction or loss of the
sample.

D. I/M Short~Test Procedure Results

Each car was evaluated over four short-tests after each set of as-
received and after tune-up tests. Three of the short-tests involved
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TABLE 12, SUMMARY OF TUNEUP ADJUSTMENTS AND PART REPLACEMENTS (CARS 3 - 10)

Car No. 03 04 05 06 07 08 09 10
Adjustment Required
Idle RPM 8% High | 12% High 17% High | 13% High | 26% High 14% Low | 13% High
Ignition Timing 6° low 4° High
Idle CO3 0.6% High
Choke v

Parts Replaced

Plugs v v
Air Filter Vv v v v v
Plug Wires v v v £
EGR v Y v
Other a b]C,d e g’h

&vacuum lines to temperature switch in the air cleaner reversed

Line to EGR was plugged with sawed off top portion of a spark plug; line was connected
roperly and unbroken otherwise

Vacuum line from base of carburetor to vacuum canister broken

o. 1 plug loose

PCV hose split, replaced

EGR port on the intake manifold was plugged with carbon deposits, EGR

was functioning but was replaced because of excessive carbon deposits

Several brittle vacuum lines replaced

Replaced rotor and distributor cap
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measurement of HC and CO under steady state operating conditions. The
other short test involved determination of maximum engine speed at idle
with propane injection into the intake of the engine. The HC and CO
emissions analyzers used are in a Beckman cart which was initially de-
signed for and used in nine-mode heavy-duty engine evaluations. HC was
measured as ppm Hexane.

The results of the short-test evaluations are reported in Appendix
E and are summarized in Table 13. The larger increase in engine rpm,
with propane enrichment after tune-up, reflects the fact that most of
the cars were running slightly rich as received. Car 08, however, was
adjusted extremely lean as received. With the exception of Car 10, the
HC and CO values did not change significantly after tune-up. There was
a significant decrease in idle CO and all HC values after the tune-up
of Car 10.
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Car 01
Idle
2500 rpm
30 mph
50 mph

Car 02
Idle
2500 rpm
30 mph
50 mph

Car 03
Idle
2500 rpm
30 mph
50 mph

Car 04
Idle
2500 rpm
30 mph
50 mph

Car 05
Idle
2500 rpm
30 mph
50 mph

Car 06
Idle
2500 rpm
30 mph
50 mph

Car 07
Idle
2500 rpm
30 mph
50 mph

TABLE 13.

SUMMARY OF I/M SHORT TEST RESULTS

Undiluted Exhaust Emissions

HC Emissions, ppm Hexane

CO Emissions, Percent

As-Received After Tune+up As-Received After Tune-up

74 0.01

67 0.02

83 0.03

68 0.01

90 0.06

67 0.02

921 0.01

73 0.00

179 209 0.86 0.78
98 93 0.27 0.26
116 130 0.29 0.36
63 58 0.01 0.00
97 109 0.02 0.00
102 198 0.05 0.01
221 175 0.02 0.01
82 82 0.01 0.01
95 91 0.18 0.07
75 84 "0.17 0.07
82 82 0.07 0.05
62 69 0.02 0.01
64 71 0.01 0.01
60 64 0.07 0.01
69 60 0.01 0.01
73 62 0.05 0.01
69 138 0.06 0.03
64 152 0.02 0.03
67 84 0.09 0.02
60 67 0.01 0.03
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TABLE 13 (Cont'd).

Car 08
Idle
2500 rpm
30 mph
50 mph

Car 09
Idle
2500 rpm
30 mph
50 mph

Car 10
Idle
2500 rpm
30 mph
50 mph

Undiluted Exhaust Emissions

SUMMARY OF I/M SHORT TEST RESULTS

HC Emissions, ppm Hexane

As-Received

After Tune-up

CO Emissions, Percent

As-Received

After Tune-up

95 92 0.04 0.02
56 89 0.01 0.48
58 67 0.00 0.01
64 60 0.00 0.02
249 326 0.56 0.42
102 152 0.03 0.10
221 134 0.03 0.06
109 107 0.00 0.00
483+ 109 0.69 0.07
483+ 107 0.16 0.03
483+ 100 0.14 0.17
483+ 64 0.0.2 0.02
Idle Propane Enrichment,
rpm Increase

Car Gear As-Received After Tune=up

01 Neutral 60

02 Neutral 40

03 Neutral 10 10

04 Neutral 210 300

05 Neutral 200 240

06 Neutral 130 230

07 Neutral 20 170

08 Neutral 630 280

09 Neutral 15 40

10 Neutral 0 90

01 Drive 10

02 Drive 0

03 Drive 0 0

04 Drive 30 50

05 Drive NA NA

06 Drive 20 55

07 Drive 0 65

08 Drive 130 35

09 Drive NA NA

10 Drive 0 20
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V. ANALYSES OF THE RESULTS

This section reports the analyses performed on the emissions data
generated in the project. The analyses involved averaging and refor-
matting to enable making various comparisons of the data. Due to the
very limited number of data points for each emission at each specific
condition, advanced statistical analyses were judged to be inapplicable.
In addition to presenting the data in formats that enable ready review
and comparison, these results are also compared with results obtained
in several previous related projects.

A Regulated Emissions and Fuel Consumption

The initial analyses of the data involved averaging the results
for the duplicate as-received and for the duplicate after tune-up
tests. These averages are given in Appendix F. A summary of the aver-

age regulated emissions and fuel consumption data is presented in
Table 14.

Comparisons of the after tune-up emissions and fuel consumption
with the corresponding as-received emissions and fuel consumption, for
cars 03 through 10, are presented in Table 15. Cars 0l and 02 required
little or no tune-up, therefore the as-received and after tune-up
emissions and fuel consumption were essentially identical. Numbers
less than one in Table 15 indicate a decrease in emissions and fuel
consumption after tune-up. As shown in Table 15, cars 06, 08, and 10
gave the most significant changes in regulated emissions. Cars 06
and 08 had malfunctioning EGR valves which apparently caused high NOy
emission rates. Car 08 was also running extremely lean as-received.
After replacement of the EGR valve, both cars had an approximate 70
percent decrease in the NOy emission rates. In car 08, the hydrocarbon
and carbon monoxide emission rates increased after tune-up; but the
as-received emission rates were much lower than those for car 06 which
had identical emission control devices and engine size. Both cars had
similar emission rates after tune-up. Car 10 was running rich as-
received and required a rotor and distributor cap replacement. Car 10,
as-received, also had the highest hydrocarbon, carbon monoxide, and NOy
emission rates of the cars tested. The hydrocarbon, carbon monoxide,
and NOy emission rates were all lower after tune-up. Car tune-ups
resulted in decreases in FTP carbon monoxide emission rates and fuel
consumption for several of the ten cars.

Nine of the ten cars tested as-received in the program had one or
more regulated emissions which exceeded the emission standards they
were designed to meet. After tune-up, seven of the cars still had one
or more emissions which exceeded the emission standards. The ratios
of the as-received and after tune-up regulated emissions to the emission
standards are presented in Table 16. This table indicates which cars
had emission rates that exceeded the emission standards. As-received,
five cars exceeded the hydrocarbon emission standard, three exceeded
the carbon monoxide emission standard, and five exceeded the NOy emission
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TABLE 14, SUMMARY OF THE AVERAGE REGULATED EMISSIONS AND FUEL CONSUMPTION DATA

FTP
Fuel Consumption
HC (g/km) CO (g/km) NOx (g/km) (2/100 km)
After After After After

As-Rec'd Tune -up As-Rec'd  Tune-up As-Rec'd Tune-up As-Rec'd Tune-up

Car 01 1.06 14.55 0.94 13.95

Car 02 0.43 3.48 1.43 l16.64

Car 03 0.43 0.42 3.68 2.41 1.03 1.07 17.25 16.50
Car 04 1.08 1.12%* 7.02 5.61% 0.62 0.67%* 18.68 18.32%*
Car 05 0.38 0.38 3.64 3.34 0.50 0.55 13.21 12.48
Car 06 0.54 0.48 9.11 8.52 2.16 0.68 12.42 12.77
Car 07 0.40 0.41 8.22 7.57 0.45 0.44 16.83 16.26
Car 08 0.28 0.52 3.07 9.10 2.09 0.71 12.78 12.60
Car 09 0.40 0.34%* 1.60 1.38% 1.86 1.80% 7.73 7.61*
Car 10 2.84%* 0.83 37.60%* 10.15 2.28% 1.88 19.32* 17.93

HFET

Car 01 0.18 0.67 0.89 9.60

Car 02 0.16 0.29 1.27 10.79

Car 03 0.17 0.11 1.59 0.40 1.56 1.43 11.09 10.68
Car 04 0.54 0.68%* 2.47 1.79% 0.68 0.77* 12.35 12,.36%
Car 05 0.24 0.24 1.54 1.17 0.29 0.30 7.82 7.81
Car 06 0.12 0.10 0.86 0.94 2.93 0.68 8.91 9.24
Car 07 0.11 0.13 1.45 1.60 0.37 0.36 10.60 10.91
Car 08 0.07 0.14 0.16 1.36 2.57 0.79 8.41 8.55
Car 09 0.14 0.10%* 0.11 0.08* 2.08 1.77* 5.15 5.02%
Car 10 0.38%* 0.15 2.33%* 0.67 1.49* 1.23 12,25%* 11.97

*Only one test point



TABLE 15.

Car
Car
Car
Car
Car
Car
Car
Car

Car
Car
Car
Car
Car
Car
Car
Car

03
04
05
06
07
08
09
10

03
04
05
06
07
08
09
10

RATIO OF THE AFTER TUNE-UP REGULATED EMISSIONS

AND FUEL CONSUMPTION TO THE AS-RECEIVED REGULATED
EMISSIONS AND FUEL CONSUMPTION*

FTP (After Tune-up/As Received)

Carbon Oxides of Fuel
Hydrocarbons Monoxide Nitrogen Consumption
0.98 0.65 1.04 0.96
1.04 0.80 1.08 0.98
1.00 0.92 1.10 0.94
0.83 0.94 0.31 1,03
1.03 0.92 0.98 0.97
1.86 2.96 0.34 0.99
0.85 0.86 0.97 0.98
0.29 0.27 0.82 0.93
HFET (After Tune-up/As Received)

0.65 0.25 0.92 0.96
1.26 0.72 1.13 1.00
1.00 0.76 1.03 1.00
0.83 1.09 0.23 1.04
1.18 1.10 0.97 1.03
2.00 8.50 0.31 1.02
0.71 0.73 0.85 0.97
0.39 0.29 0.83 0.98

*Numbers less than one indicate an improvement in emissions and

fuel economy after car tune-up.

Cars 1 and 2 required little

or no tune-up, therefore emissions were not evaluated after
tune-up.
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Car
Car
Car
Car
Car
Car
Car
Car
Car
Car

0l
02
03
04
05
06
07
08
09
10

TABLE 16. RATIO OF THE AS~RECEIVED AND AFTER TUNE-UP
REGULATED EMISSIONS TO THE 1978 AND 1979
EMISSION STANDARDS2

FTP Measured Emissions/FTP Emission Standardb

HC Co NOx
After After ’ After
As-Rec'd Tune-up As-Rec'd Tune-up As~-Rec'd Tune-up

Q

Q
Q

1.1 1.1 1.6 1.6 0.8 0.8
0.5 0.5¢ 0.4 0.4 1.2 1.2¢
0.5 0.5 0.4 0.3 0.8 0.9
1.2 1.2 0.8 0.6 0.5 0.5
1.5 1.5 0.7 0.6 0.5 0.6
0.6 0.5 1.0 0.9 1.7 0.7
1.5 1.6 1.5 1.4 0.5 0.5
0.3 0.6 0.3 1.0 1.7 0.6
0.4 0.4 0.2 0.1 1.5 1.5
3.1 0.9 4.0 1.1 1.8 1.5

aNumbers greater than one indicate the vehicle emission rate
exceeded the Emission Standard.
Cars 01, 02, 03, 04, 06, 08, 09 and 10 compared to 1978/1979
Federal Emission Standards of 0.93 g/km HC, 9.32 g/km CO, and
1.24 g/km NO,. Cars 05 and 07 compared to 1978 California
Emission Standards of 0.25 g/km HC, 5.59 g/km CO, and 0.93 g/km
NOy -
Ccars 01 and 02 required little or no tune-up; therefore the
after tune-up emission rates are equal to the as-received emission

rates.
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standard. After tune-up, four cars exceeded the hydrocarbon emission
standard, three exceeded the carbon monoxide standard, and three ex-
ceeded the NOy standard.

B. Aldehyde and Ketone Emission Rates

Five individual aldehydes and ketones were evaluated in this pro-
ject: formaldehyde, acetaldehyde, acetone (includes propionaldehyde
and acrolein), methylethylketone and hexanaldehyde. Acetone, meth-
ylethylketone and hexanaldehyde were detected only in small quantities,
and randomly, in the exhaust of the ten high mileage cars. Only form-
aldehyde and acetaldehyde were consistently found in the exhaust. The
formaldehyde, acetaldehyde, and total aldehyde rates are summarized in
Table 17. The as-received and after tune-up averages for all ten cars
indicate a small decrease in aldehydes after tune-up. The high mileage
cars have aldehyde emission rates higher than those for corresponding
new cars, but they are still well below the emission rates for non-cat-
alyst cars. These comparisons are shown in Table 18.

C. Elemental Analysis Results

A summary of the elemental analysis results, for the FTP, is pre-
sented in Table 19. The emission rates are relatively low and are
within the range encountered in previous projects involving oxidation
and three-way catalyst cars. (1+/2,3,4) There is no apparent relation-
ship between the as-~received and after tune-up emission rates.

D. Other Unregulated Emissions

The remainder of the unregulated emissions measured in this pro-
ject are averaged and summarized in Table 20. The average emission
rates (10 cars) for particulates, total organic sulfides and nitrous
oxide decreased after tune-up, while the others remained unchanged or
increased. Table 21 lists the number of cars which had emission rates
decrease, increase, or remain unchanged after car tune-up. The emis-
sion rates decreased for five or more cars only in the case of partic-
ulates, organic sulfides, and nitrous oxide.

E. Comparison of Results with Previous Projects

In Tables 22 through 27, the emission rates of the ten 1978 and

1979 high mileage cars have been compared to the emission rates of
equivalent or similar, but generally low mileage, cars tested in pre-
vious projects.(1'2'3r4) In Table 27, the emission rates for Cars 09
and 10 are compared to the average emission rates for four 1978 oxida-
tion catalyst cars; since similar cars had not been tested in previous
projects. To provide an overall comparison, the emission rates of the
ten cars have been averaged and compared to the average emission rates
of previously tested non-catalyst, oxidation catalyst, and three-way
catalyst cars. These results are given in Table 28. In general, the
average emission rates for the high mileage cars are higher, both as-
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TABLE 17. AVERAGE ALDEHYDE EMISSION RATES FROM HIGH MILEAGE CATALYST CARS

Average Emission Rate (mg/km)

FTP X HFET
Total Total
Form- Acet- Aldehydes Form-— Acet- Aldehydes
aldehyde aldehyde and Ketones aldehyde aldehyde and Ketones
Car 01 8.83 1.62 10.5 3.73 0.93 5.0
Car 02 0.00 0.30 0.3 2.14 0.00 2.2
Car 03 (As~Received) 2.88 1.03 3.9 0.00 0.00 0.0
Car 03 (After Tune-up) 0.94 0.00 0.9 3.24 0.00 3.3
Car 04 (as—Received) 5.38 1.14 6.5 3.59 1.14 4.8
Car 04 (After Tune-up)? 7.37 1.68 9.1 4,53 0.25 4.8
Car 05 (As-Received) 1.75 0.85 2.6 0.50 0.17 0.7
Car 05 (After Tune-up) 0.41 0.82 1.3 0.02 0.13 0.2
Car 06 (As-Received) 1.13 2.14 3.6 0.10 0.70 1.1
Car 06 (After Tune-up) 1.22 1.21 2.6 0.60 0.41 1.0
Car 07 (As-Received) 6.36 1.33 7.7 4.57 0.75 5.3
Car 07 (After Tune-up) 7.68 0.84 8.5 6.61 1.03 7.7
Car 08 (As-Received) 5.31 0.00 5.3 2,32 0.00 3.3
Car 08 (After Tune-up) 1.27 0.30 l.6 0.60 0.00 0.6
Car 09 (As—-Received) 1.70 0.00 1.7 0.90 0.00 0.9
Car 09 (After Tune-up) 1.34 0.00 1.3 2.45 0.00 2.4
Car 10 (As-Received)a 17.01 2.82 19.8 6.44 1.66 8.1
Car 10 (After Tune-up) 5.81 0.18 6.0 1.68 0.40 2.1
b

Average All Cars c

(As-Received) 5.04 1.12 6.2 2.43 0.54 3.1
Average All Cars c

{(After Tune~up)- 3.49 0.70 4.2 2.56 0.32 2.9

8only one test point
Data for Cars 1 and 2 used in both averages
cValues of 3.7 and 3.2 when data for Car 10 omitted
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TABLE 18. COMPARISON OF AVERAGE FTP ALDEHYDE EMISSION RATES
TO EMISSION RATES FROM PREVIOUS PROJECTS

Emission Rates, mg/km

High Mileage Cars Low Mileage Cars
Oxidation Catalyst 3-Way Catalyst
After After Oxidation 3-Way Non-Catalyst Cars
As-Rec'd Tune-Up As-Rec'd Tune-Up Catalyst?@ Catalystb 1970€ 1977°
Formaldehyde 7 5 2 <1 2 1 32 10
Acetaldehyde 1 1 1 <1 <1 <1 4 2
Total Adlehydes 8 6 2 1 2 1 37 13

aAverage for four 1978 oxidation catalyst-equipped cars in unmodified configuration,
EPA Contract ©8-03-2499%

Average for four 1978 and 1979 three-way catalyst-equipped cars in unmodified
configuration, EPA Contracts 68-03-2588 and 68-03-2692

Average for four 1970 non-catalyst cars, in unmodified configuration,

EPA Contract 69-03-2884, Tasks 4 and 5

dValue from one 1977 non-catalyst car in unmodified configuration,

EPA Contract 68-03-2499
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TABLE 19.

(As-Received)
(After Tune-up)

(As-Received)
(After Tune-up)

(As-Received)
(After Tune-up)

(As-Received)”
(After Tune-up)

(As—Received)
(After Tune-up)

(As-Received)
(After Tune-up)

(As-Received)
(After Tune-up)

(As=Received)
(After Tune-up)

a
These

b

SUMMARY OF THE AVERAGE ELEMENTAL ANALYSES RESULTS FOR THE FTP

Emission Rate, mg/km

S Mg Cl Al Zn Si Ca Fe P Br Moa wa Sra
0.03 0.01 0.01 0.01 0.02 0.02 0.04 0.12 0.02 0.00 - - -
0.37 0.00 0.01 0.01 0.00 0.11 0.02 0.20 0.00 0.00 - - -
0.12 0.00 0.04 0.03 0.00 0.16 0.02 0.50 0.01 0.17 - -— -
0.20 0.01 0.01 0.11 0.00 0.10 0.04 0.95 0.02 0.04 - - -
0.07 0.00 0.02 0.01 0.02 0.92 0.06 0.54 0.02 0.12 - - -
0.13 0.02 0.01 0.01 0.07 0.16 0.04 0.43 0.05 0.13 - - -
0.05 0.01 0.05 0.02 0.00 0.04 0.12 0.50 0.02 0.21 - - --
0.04 0.01 0.01 0.00 0.00 0.02 0.09 0.21 0.02 0.20 - - -
0.04 0.01 0.00 0.03 0.01 0.01 0.04 0.37 0.03 0.09 - - -
0.04 0.02 0.01 0.03 0.02 0.03 0.17 0.20 0.02 0.06 - - -
0.10 0.02 0.02 0.03 0.03 0.09 0.22 0.32 0.02 0.00 0.27 0.00 0.16
0.10 0.01 0.01 0.02 0.01 0.01 0.08 0.10 0.01 0.00 0.28 0.00 0.19
0.06 0.01 0.01 0.04 0.01 0.02 0.06 0.49 0.01 0.00 0.17 0.02 0.12
0.03 0.01 0.01 0,02 0.01 0.01 0.05 0.09 0.00 0.00 0.23 0.03 0.14
0.26 0.00 0.00 0.01 0.01 0.02 0.06 0.05 0.00 0.00 0.25 0.00 0.15
0.08 0.00 0.01 0.01 0.04 0.00 0.08 0.19 0.02 0.00 0.18 0.05 0.16
1.28 0.37 0.46 0.21 1.95 0.40 1.93 9.23 1.20 0.02 0.51 0.13 0.30
0.28 0.12 0.08 0.02 0.20 0.06 0.53 0.49 0.26 0.00 0.28 0.04 0.1l6

analyses not conducted for Cars 01-06.

and manganese (0.29 mg/km).

S-Sulfur
Mg-Magnesium

Note:

Cl-Chlorine
Al-Aluminum

Ca-Calcium
Fe—-1ron

Zn-Zinc
Si~Silicon

P-Phosphorus
Br-Bromine

Mo-Molybdenum
W-Tungsten

Car 10, as received, also had appreciable emission rates for lead (0.99 mg/km), sodium (0.28 mg/km),

Sr-Strontium

With exception of lead, sodium and manganese emission rates for Car 10, compounds not included in
this table had rates less than 0.05 mg/km and were found in exhaust of only four or less cars.



TABLE 20. AVERAGE UNREGULATED EMISSIONS

DATA

FTP Emission Rates, mg/km

Average for Average for
10 Cars 10 Cars
As-Received After Tune-up
Total Particulates 49 32
Compound Group Totals
Organic Sulfides 0.2 0.1
Organic Amines 0.01 0.01
Other Compounds
Ammonia 7 9
Cyanide and Cyanogen 1 1
Hydrogen Sulfide 0.03 0.03
Nitrous Oxide 46 36

TABLE 21. RELATIONSHIP OF THE AS-RECEIVED TO THE

AFTER TUNE-UP FTP EMISSION RESULTS

No. of Cars for No. of Cars for

No., of Cars for
which emissions

which emissions which emissions remained
Decreased after Increased after unchanged after
Tune-up Tune-up Tune-up*
Total Particulates 5 3 2
Compound Group Totals
Organic Sulfides 5 1 4
Organic Amines 1 0 9
Other Compounds
Ammonia 4 4 2
Cyanide and Cyanogen 3 5 2
Hydrogen Sulfide 0 3 7
Nitrous Oxide 6 2 2
*Since Cars 1 and 2 required little or no tune-up, the as-received

emissions and after tune-up emissions are assumed to be unchanged.
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TABLE 22. COMPARISON OF CARS, 01, 06, AND 08 WITH RESULTS FROM PREVIOUS PROJECTS

FTP Emission Rates in mg/km

Car 06-1978 Car 08-1978 1978 Malibu
Car 01 0lds. Cutlass Monte Carlo Previous Project
1978 Buick After After
Regal As-Rec'd Tune-up As-Rec'd Tune-up Unmod.? MaximumP
Regulated Emissions
Hydrocarbons 1,060 540 475 275 520 310 1,780
Carbon Monoxide 14,550 9,110 8,520 3,070 9,095 5,540 26,020
Oxides of Nitrogen 940 2,155 680 2,090 710 750 1,110
Particulates
Total Particulates 31 19 18 20 38 6 9
Compound Group Totals
Aldehydes & Ketones 10 4 3 5 2 2 5
Organic Sulfides 0.2 <0.1 <0.1 0.1 0.1 0.5 1.2
Organic Amines <0.1 0.0 0.0 0.0 0.0 <0.1 0.1
Other Compounds
Ammonia 6 14 7 7 4 3 18
Cyanide & Cyanogen 2 6 2 1 2 1 3
Hydrogen Sulfide 0.0 0.0 <0.1 0.0 <0.1 0.0 0.1
Nitrous Oxide 26 145 43 39 32 41 57
Fuel Consumption (/100 km)
14.0 12.4 12.8 12.8 12.6 13.7 14.7

Note: 1978 Federal Emission Standards in mg/km were: 932; 9,323; and 1,243 for HC, CO & NOX

aAverage emission rates (4 FTP's) for a 1978 Chevrolet Malibu with a 305 CID engine and w/o
a0 air pump in unmodified configuration, EPA Contract 68-03-2499,

Maximum emission rates for a 1978 Chevrolet Malibu with a 305 CID engine and w/o an air
punp in modified or malfunction configuration, EPA Contract 68-03-2499,
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TABLE 23. COMPARISON OF CARS 02 AND 03 WITH RESULTS FROM PREVIOUS PROJECTS

FTP Emission Rates in mg/km

Car 03
Car 02 1979 Marquis
1979 Marquis After 1979 Marquis Previous Projects
As-Rec'd As-Rec'd Tune-up Unmod. & 19,000 milesP  Maximum®
Regulated Emissions
Hydrocarbons 430 420 420 130 230 1,800
Carbon Monoxide 3,475 3,680 2,410 1,630 1,340 52,410
Oxides of Nitrogen 1,430 1,030 1,065 830 1,010 2,510
Particulates
Total Particulates 17 24 16 4 - 11
Compound Group Totals
Aldehydes & Ketones <1 4 2 3 5 3
Organic Sulfides 0.4 0.6 0.1 0.2 <0.1 0.6
Organic Amines 0.0 <0.1 <0.1 0.0 <0.1 <0.1
Other Compounds
Ammonia 12 1 3 5 2 253
Cyanide & Cyanogen 0.1 0.1 0.3 0.3 0.9 112
Hydrogen Sulfide 0.0 0.0 0.0 0.0 0.0 1
Nitrous Oxide 59 53 49 24 37 88
FTP Fuel Consumption (£/100 km)
16.6 17.3 16.5 15.8 15.5 18.5

Note: 1979 Emission Standards in mg/km were:
930; 9,322 and 1,243 for HC, CO and NO4

aAverage emission rates (4 FTPs) for a 1979 Mercury Marquis in unmodified configuration,

EPA Contract 68-03-2692
Average emission rates (6 FIP's, 2 each for 3 fuels) for a 1979 Mercuey Marquis at 19,000 miles,

EPA Contract 68-02-2497 .
CMaximum emission rate for a 1979 Mercury Marquis in unmodified or malfunction configuration,

EPA Contract 68-03-2692



TABLE 24, COMPARISON OF CAR 04 WITH RESULTS FROM PREVIOUS PROJECTS

FTP Emission Rates in mg/km
Car 04- 1978 Granada
1978 Granada Previous Project
After
As-Rec'd Tune-up Unmod.2 MaximumP

Regulated Emissions

Hydrocarbons 1,080 1,120 300 2,260

Carbon Monoxide 7,020 5,610 1,500 50,620

Oxides of Nitrogen 620 670 1,200 4,130
Particulates

Total Particulates 36 44 8 18

Compound Group Totals

Aldehydes & Ketones 7 9 3 10
Organic Sulfides 0.0 0.0 0.1 0.8
Organic Amines 0.0 0.0 <0.1 0.1
Other Compounds
Ammonia 5 3 2 21
Cyanide & Cyanogen 0.6 1.0 0.2 1.5
Hydrogen Sulfide 0.0 0.0 0.0 0.7
Nitrous Oxide 7 6 21 60

FTP Fuel Consumption (£/100 km)

18.7 18.3 15.2 17.2

Note: 1978 Emission Standards in mg/km were: 930; 9,322; and
1,243 for HC, CO and NOy.

aAverage emission rates (4 FTP's) for a 1978 Ford Granada

bin unmodi fied configuration, EPA Contract 68-03-2499,
Maximum emission rate for a 1978 Ford Granada in unmodified
or malfunction configuration, EPA Contract 68-03-2499.
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TABLE 25.

Regulated Emissions
Hydrocarbons
Carbon Monoxide
Oxides of Nitrogen

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Organic Sulfides
Organic Amines

Other Compounds
Ammonia
Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Note:

COMPARISON OF CAR 05 WITH RESULTS FROM
PREVIQOUS PROJECTS

FTP Emission Rates in mg/km

Car 05-1978 Volvo

1978 Saab Previous Projects

As-Rec'd Tune-up Unmod.?2

After

19,000 mi.P  Maximum®

380 380 100 150 2,150
3,680 3,340 2,090 2,340 29,470
500 545 110 670 220
8 2 5 - 17
3 1 <1 2 3
0.1 <0.1 0.3 <0.1 3.2
0.0 0.0 <0.1l <0.1 <0.1
19 31 61 2 318
0.7 0.9 1.1 2.4 67
0.0 0.0 0.1 0.0 6.6
106 123 11 22 23
FTP Fuel Consumption (2/100 km)
13.2 12.5 10.8 11.3 13.0

5594; and 932 for HC, CO and NO,

1978 California Emission Standards in, mg/km were 255;

aAverage emission rates (4 FTP's) for a 1978 Saab 99 in

unmodified configuration, EPA Contract 68-03-2588.
Average emission rates

(6 FTP's, 2 each for 3 fuels) for
a 1978 Saab 99 at 19,000 miles, EPA Contract 68-02-2497.
CMaximum emission rates for a 1978 Saab 99 in unmodified
or malfunction configuration, EPA Contract 68-03-2588.
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TABLE 26. COMPARISON OF CAR 07 WITH RESULTS
FROM PREVIOUS PROJECTS

FTP Emission Rates in mg/km

Car 07- Car 07
1978 Malibu Previous Project
After :

As-Rec'd Tune-up Unmod.2 MaximumP

Regulated Emissions

Hydrocarbons 400 410 185 1,240

Carbon Monoxide 8,215 7,565 2,158 52,930

Oxides of Nitrogen 450 440 425 1,395
Particulates

Total Particulates 31 38 3 15

Compound Group Totals

Aldheydes & Ketones 8 9 1 12
Organic Sulfides 0.1 Q.1 0.2 0.4
Organic Amines 0.0 0.0 <0.1 Q0.1
Other Compounds
Ammonia 3 13 5 12
Cyanide & Cyanogen 0.7 0.3 0.1 1.6
Hydrogen Sulfide 0.0 0.0 0.0 0.1
Nitrous Oxide 2 3 5 10

Fuel Consumption (2/100 km)

l16.8 16.3 17.4 19.0

Note: 1978 California Emission Standards in mg/km were 255;
5594; and 932 for HC, CO, and NO,

aAverage emission rates (4 FTP's) for Car 07 in unmodified
configuration, EPA Contract 68-03-2499 (Car 07 was known
as Car 13 in Contract 68-03-2499).
Maximum emission rates for Car 07 in unmodified or mal-
function configuration, EPA Contract 68-03-2499 (Car 07
was known as Car 13 in Contract 68-03-~2499).
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TABLE 27. COMPARISON OF CARS 9 AND 10 WITH RESULTS FROM PREVIOUS PROJECTS

FTP Emission Rates in mg/km

Car 10-1978 Four 1978 Oxid. Catalyst
Car 09-1978 Fiesta New Yorker Cars, Previous Projects
After After

As-Rec'd Tune-up@  As-Rec'd Tune-up Avg. Unmod.®  MaximumC
D up

Regulated Emissions

Hydrocarbons 395 340 2,840 825 275 2,255

Carbon Monoxide 1,595 1,380 37,600 10,145 3,145 52,930

Oxides of Nitrogen 1,860 1,800 2,280 1,880 860 4,150
Particulates

Total Particulates 35 33 264 83 6 18

Compound Group Totals

Aldehydes & Ketones 2 1 20 6 3 12
Organic Sulfides <0.1 Q.1 <0.1 <.1 0.3 1.0
Organic Amines 0.0 0.0 0.0 0.0 <.1 0.1
Other Compounds
Ammonia 2 2 3 4 3 57
Cyanide & Cyanogen 0.2 0.4 1.9 0.2 0.4 6
Hydrogen Sulfide 0.0 0.0 0.3 0.3 <0.1 0.7
Nitrous Oxide 9 7 13 13 26 60
Fuel Consumption (2/100 km)
7.7 7.6 19.9 17.°

Note: 1978 Federal Emission Standards in mg/km were: 932; 9323; and 1243 for HC, CO and NOX.

aOnly one test point
Average emission rates of four 1978 oxidation catalyst cars tuned to manufacturer's specification,

EPA Contract 68-03-2499,
cMaximum emission rate in unmodified or malfunction configuration for four 1978 oxidation catalyst

cars, EPA Contract 68-03-2499.
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TABLE 28.

Regulated Emission
Hydrocarbons
Carbon Monoxide
Oxides of Nitrogen

Total Particulates

Compound Group Totals

COMPARISON WITH RESULTS FROM PREVIOUS PROJECTS

Average FTP Emission Rates, mg/km

High Mileage Cars

Aldehydes & Ketones
Organic Sulfides
Organic Amines

Other Compounds

Ammonia

Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

After Oxid. Cat. 3-Way Cat. Non-Catalyst
As-Rec'd Tune-up 1978b 1978 & 1979° 19702 1977b
780 600 280 120 1,900 730
9,200 6,610 3,150 1,900 17,100 11,100
1,340 1,020 860 480 2,600 1,210
49 32 6 9 99¢ 31
6 4 3 1 37 13
<1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1
7 9 3 21 4 3
1 1 <1 <1 3 2
<1 <1 <1 <1 <1 <1
46 36 26 17 -- 3

aData for four 1970 model cars from Tasks 4 and 5 of this contract

Data for one 1977 non-catalyst, four oxidation catalyst, and four 3-way
catalyst cars are from previous contracts, 68-03-2499, 68-03-2588, and

68-03-2697

cLeaded fuel used in the 1970 cars and unleaded fuel in all others



received and after tune-up, than the rates for the low mileage oxida-
tion and three-way catalyst cars. However, the rates for the high
mileage cars are lower than the rates for non-catalyst cars. Compared
to the low mileage catalyst equipped cars, the high mileage cars pro-
duced particulate emission rates five times higher; hydrocarbon,
carbon monoxide and aldehyde emission rates three times higher; and
NOy and nitrous oxide emission rates two times higher.

F. Relative Importance of the Emission Rates

There are established automotive source emission standards for
HC, CO, and NOx. Such standards can be utilized in a comparative
analysis of the emission results for those compounds. For other com~
pounds evaluated, however, attempted analysis of relative importance
requires the application of some other available criteria. The criteria
utilized in the previous projects were the Threshold Limit Values
(TLV) . 1 In brief, the criteria and procedure are described as fol-
lows:

The maximum emission rates (MER) are converted to an
equivalent maximum emission concentration (MEC) in
the undiluted exhaust. This MEC is then compared to
the TLV. The TLV is the limit established by OSHA
for exposure by a worker in any eight-hour work shift.
The conversion from an emission rate in g/km to mg/m3
was determined by the total volume of the undiluted
exhaust and the total distance driven for each test.
The volume of undiluted exhaust differs for each car,
generally as a function of the fuel consumption rate.

The maximum emission rates are summarized and compared to the
TLV in Table 29. This table also includes the overall average emission
rates for the ten cars as received. These values are intended to pro-
vide some idea of the relative importance, based on toxicity, for some
of the compounds evaluated. It should be emphasized, however, that
definite conclusions are currently inappropriate for any compounds,
except possibly those for which automotive source emission standards
have been established. It should be recognized that the hazard level
of a compound may change based on new findings in health effects re-
search. This is especially a factor when a compound is changed from a
toxic concern to a carcinogenic concern, such as is apparently occurring
with formaldehyde.

On the basis of comparisons of the maximum and the overall average
emissions rates to the threshold limit values, the currently regulated
CO and NO, emissions appeared to be the most significant. Next in
significance appeared to be formaldehyde; again, this significance is
based on the toxicological properties of formaldehyde rather than its
potential carcinogenicity.
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TABLE 29, RELATIVE IMPORTANCE OF FTP EMISSION RATES

Maximum Emissions
Equivalent ER

Emission in Undiluted Threshold
Rate (ER) Car Exhaust in Limit Value Ratio of
in mg/km  No. mg/m3 (EC)2 (TLV in mg/m3) EC to TLV
OSHA " (9) RP
Regulated Emissions
Hydrocarbons 2,840 10 1,600 - -- -
Carbon Monoxide 37,600 10 20,700 55 - 375
Oxides of Nitrogen 2,280 10 1,300 9 - 145
Total Particulates 264 10 145 -— - -
Compound Group Totals
Aldehydes & Ketones 20 10 11 - - -
Organic Sulfides 0.6 03 0.3 - 10 <1
Organic Amines <0.1 01 <0.1 - >10 <1l
Other Compounds
Ammonia 31 05 23 35 - 1l
Cvanide & Cyanogen 6 06 5 - 5 1
Hydrogen Sulfide 0.3 10 0.1 - 10 <1
Nitrous Oxide 145 06 123 - - -
Formaldehyde 17 10 9 4 - 2
Average Emissions (as—-Received)
Regulated Emissions
Hydrocarbons 780 - 570 - - -—
Carbon Monoxide 9,200 - 6,720 55 - 120
Oxides of Nitrogen 1,340 - 980 9 - 110
Total Particulates 49 - 36 - - -
Compound Group Totals
Aldehydes & Ketones 6 — 4 - - -
Organic Sulfides 0.2 - 0.1 - 10 <1
Organic Amines <0.1 - <0.1 - >10 <1l
Other Compounds
Ammonia 7 - 5 35 - <1l
Cyanide & Cyanogen 1 - 0.7 - 5 <1
Hydrogen Sulfide <0.1 —— <0.1 - 10 <1l
Nitrous Oxide 46 — 34 —_ _ —_
Formaldehyde 5 — 4 4 - 1

®perived on a wet basis using the following approximate calculations:
mg/m3 = Conversion Factor X mg/km., CF = Distance X Dilution Factor + Volume
Based on values for some similar or related compounds as set by OSHA (9) or
recommended by the 1968 American Conference of Governmental Industrial
Hygienists (10)
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APPENDIX A-l1. I/M SHORT TEST PROCEDURES
NOTE: All tests are to be run with the hood open and the cooling fan on.
1. Warm-up to normal operating condition

If engine is cold - run UDDS
If engine is warm - run 505

2. Run 50 MPH in Drive or 3rd gear (FTP Inertia and HP Setting)

Minute 1 - check and adjust load
Minute 2 - stabilize
Minute 3 - measure HC and CO

3. Idle 6 minutes and then measure HC and CO in the 4-Mode Idle Test
(30 seconds per mode)

(a) Idle in Neutral

(b) 2500 RPM in Neutral

(c) Idle in Neutral

(d) 1Idle in Drive (or with clutch in)

4. Run 30 MPH (3 minutes total) and set dynamometer at 9.0 actual HP
with minimum inertia - Idle 6 minutes and then measure HC and CO in
the loaded 2-Mode Test (30 seconds per mode)

(a) 30 mph (Drive or 3rd Gear)
(b) Idle in Neutral

5. Make a preliminary check of propane enrichment - Adjust propane flow
rate until the engine speed peaks out (and starts to decrease)

Run 30 mph for two minutes
Idle in Neutral w/o propane for two minutes

Record RPM in each of the following conditions (each mode should take
about 30 seconds):

a. PCV system in place w/o propane

b. PCV system in place with propane

c. PCV valve removed from grommet w/o propane

d. PCV valve removed from grommet with propane

e. PCV fresh air line opened prior to PCV filter w/o propane
f. PCV fresh air line opened prior to PCV filter with propane

NOTE: "a" and "b" will be repeated if initial checks show such to be
worthwhile. Repeat the two minutes at 30 mph and at idle, and

a" through "f" in Drive, in cars with an automatic transmission.



APPENDIX A-2. CALCUILATIONS FOR UNREGULATED EMISSIONS
This appendices documents the calculational methods used for the un-
regulated emissions. All values not defined (i.e., CVS FLOW, VOL, etc.)
are obtained from the computer printouts for the regulated emissions.
Example printout is included as Table 1.

A. Individual Hydrocarbons and N,0

1. For FTP Evaluations only, convert 2-Bag UDDS to Equivalent

1-Bag UDDS
PPM1XCVS FILOW] + PPMoXCVS FLOWH
PPM 12 =
CVS FLOW; + CVS FLOW,
PPM3XCVS FLOW3 + PPM4XCVS FLOW4
PPM 34 =

CVS FLOW, + PPM FLOW,
2. Convert PPM to Hg/m3:
Ug/m3 = 35.32XDENSITYXPPM

Density, g/ft3

Methane CHy - 18.86 Propane C3Hg - 17.29
Ethylene C2H4 - 16.50 Propylene C3H6 - 16.50
Ethane CyHg - 17.68 Benzene C6H6 - 15.33
Acetylene C2H2 - 15.33 Toluene C5Hg - 15.49

N,0 - 51.82
NH3 - 20.05

B. Calculation of mg/kKm
mg/km = [ (EXHxSCF - BGxDFC) x VOLsKM] < 1000

Calculations were performed using a Hewlett-Packard HP-65
Programmable Calculator

Dry (DFC) and (SFC) was used for all unregulated emissions
except: IHC-and N,0

DFC and SFC are obtained from the computer print—éut for
regulated emissions. (See Talbes 1 and 2.)

C. Metals and Other Elements
COMPONENT WEIGHT ON FILTER = lUg/cm? EFF. FILTER AREA
EFF. FILTER AREA = 14.3 cm?2

. 3
COMPONENT Ug/m3 = C.W.0.F. & TOTAL WT. X (Ug/m~ for Total Wt.)

A-3



APPENDIX A-2 (Cont'd). CALCULATIONS FOR UNREGULATED EMISSIONS

D. Calculation of Oxygen

INTEGRATOR COUNTS
= X FULL SCALE VALUE
Average 6.994 X SECONDS

% for Oxygen
E. Calculation for 4-FTP

Composite 4~-FTP = 0.43 X (Value for 1&2) + 0.57 X (Value for 3&4)



APPENDIX A-2 (Cont'd). CALCULATIONS FOR UNREGULATED EMISSIONS

TABLE l.. COMPUTER PRINTOUT NOMENCLATURE FOR“FOUR-BAG FTP
FTF VEHICLE EMISSIONS RESULTS

FROJECT

TEST NO. RUN VEHICLE NO..
VEHICLE MODEL

ENGINE L{ CID)
TRAMSHISSION . DYNO NO.

BAROMETER . MM HE( IN NG DRY BULR TEMP,
RELATIVE HUMIDITY PCT ARG, HUMIDITY
®AG RESULTS
PAG NUMBER 1
DESCRIFTION COLD TRANSIENT

GLOWER DIF I MM, H20(IN, H20) -
BLOWER INLET F MM, H20CIN., H20?
BLOWER IMNLET TEMF, DEG. C(DEG, I
ELOWER REVOLUTIONS
TOT rLOW STh, CU. METRES(SCF)
HC  SAMPLE METER/RANGE/PFPH
HC  BCKGRD METER/RANGE/FFM
CO SAMPLE HETER/RANGE/FFM
CO0 DBCRORD METER/RANGE/FPM
CO2 SAMPLE METER/RANGE/PCT
C02 DRCKGRD MCTER/RANGE/FCT
NOX SAMPLE METER/RAHGE/PPM
NOX BCKGRD METER/RANGL/FFH
LILUTIDN FACTOR
> HC CONCENTRATION PPM
vr CO  CONCENTRATION FPM
C02 COHCENTRATION PCT
NOX CONCENTRATION PFM
HC MASS CRAMS
CO MASS GIRAMS
CL02 MASS GRAMS
NOX HASS GRAMG
PARTICULATE MASS GRAMS

HC  GRAMS/KH
CO_ ORAMG/KHN
CD2 GRAMS/KM
NOX GRAMS/KH _
FUEL CONSUNFTION BY CB L/100KM

RUN TIME SECONDS
MCASURED DISTANCE KM
SCFy DRY
DFCy WET (DRY)
SCFy WET (DRY)
VOL (SCH)
SAH BLE (SCM)
KM (NEASURED) _
FUEL CONSUMFTION L/100KM

COMPOSITE RESULTS
TCST NUMBER
BAROMETLR HM HG
HUMIDITY G/KG
TEMPERATURE DEG C

K

DATE .
BAG CART RO, / CVS NO.

nEG C¢
GM/KG

n
STABILIZLD

TEST WEICHT KG{

ACTUAL ROAL LOAD
DIESEL '

OLOMETER KM(

REG F)

K¢
MILES)

LES)

HF)

NOX HUMIDITY CORRECTION FACTOR

CARBON DIDXIDE

FUCL CONSUMPTION
HYDROCARBONS (THC)

CARRBON MONOXILE

OXIDES OF NITROGEN

FARTICULATES

3
HOT TRANSIENT

3-DAG
G/KH "
L/100KM
G/RH
G/KH
G/KM
G/KK

4
STARILIZED

ek T R T e

{4-RAG)

R W



APPENDIX A-2 (CONT'D). CALCULATION FOR UNREGULATED EMISSIONS
TABLE 2. DEFINITION OF COMPUTER PRINTOUT NOMENCLATURE

FOR FOUR-BAG AND SINGLE-BAG

REGULATED EMISSIONS

The following are primarily exerpts taken from the computer program:

AVG. EXH. OXYGEN: Direct printout of an input

CATALYST AVG. AND MAX. TEMPS.: Input converted to °C and printed-out

9]

DFC = DILUTION FACTOR CORRECTION DFC = FOR WET SAMPLES DFCD = FOR DRY

DF(J)=13.4/( YC2(2,J3) +(( YH(2,J) + cC(2,J))/10000.))
DFC(J) = 1 - 1/DF(J)

CALCULATE DFC, VOL. KM FOR BAGS 1+2 AND 3+4

DF = TOTAL CVS FLOW / EXHAUST FLOW = AIR + EXH / EXH

DFC = 1 - 1/DF = 1 - EXH/(AIR+EXH) = AIR/(AIR+EXH)

DFC12 =(DFC(1)*VMIX(1l) + DFC(2)*VMIX(2)) / (VMIX(1l) + VMIX(2))
DFC34 = (DFC(3)*VMIX(3) + DFC(4)*VMIX(4)) / (VMIX(3) + VMIX(4))
IF(RH.LT.20) RH = 20

DFCD12 = DFC12 * (1.0 - 0.000323*(RH - 20))

DFCD34 = DFC34 * (1.0 — 0.000323*(RH - 20))

SCF = SAMPLE CORRECTION FACTOR FOR WATER REMOVAL SCF = FOR WET SCFD=DRY
SCF12 = 1.000

SCF34 = 1.000

SCFD12 = (SCFD(1) *VMIX (1) +SCFD(2)+VMIX(2)) / (VMIX(1l) + VMIX(2))

SCFD34 = (SCFD(3)*VMIX(3)+SCFD(4)*VMIX(4)) / (VMIX(3) + VMIX(4))

TOTAL FUEL SULFUR:

TFS = TOTAL FUEL SULFUR IN MG/KM
TFS L/100KM * PCT * G/ML * 1000ML/L * 0.01G/GPCT * 1000MG/G

i

TFS = CBFM * FSWPCT * FPPG * 100.

CALCULATE 4-BAG EMISSIONS AND FUEL CONSUMPTION
4-BAG = 0.43*(BAG1l+BAG2)/(MILES1+MILES2)+0.57* (BAG3+BAG4) / (MILES3+MILES4)

DISTA=MILES (1) + MILES(2)
DISTB=MILES(2) + MILES(3)
DISTC=MILES(3) + MILES(4)

HCWM4 = 0.43*((HCM(1)+HCM(2)) / DISTA) + 0.57*((HCM(3)+HCM(4)) / DISTC)
COWM4 = 0.43*((COM(1)+COM(2)) / DISTA) + 0.57*((COM(3)+COM(4)) / DISTC)
CO2WM4= 0.43*((CO2M(1)+CO2M(2)) /DISTA) + 0.57*((CO2M(3)+CO2M(4)) / DISTC)
NOXWM4= 0.43* ((NOXM(1)+NOXM(2))/DISTA) + 0.57*((NOXM(3)+NOXM(4)) / DISTC)
CBFE4 = 2421. / (.866*HCWM4 + .429*COWM4 + .273*CO2WM4)



APPENDIX A-3
DEPARTMENT OF EMISSIONS RESEARCH

MEMORANDUM

TO: SwRI and SFRE Staff

SUBJECT: Exhaust emissions and fuel economy tests on
employee-owned cars.

DATE: December 10, 1980

Do you own a 1978 or later model car that has been driven over
50,000 miles using only unleaded gasoline? If so, would you be willing
to allow it to be used in an exhaust emission survey to be conducted at
the Department of Emissions Research starting in January 19812 The
test will require approximately five (5) days.

If you car is selected and used, you will be given $50.00 for the
use of you car and will be furnished a car for transportation. In
addition, you car will be tuned to factory specifications and the fuel
tank will be filled upon its return to you. The emissions and fuel economy
(mpg) results for your car will be furnished to you as soon as possible
after testing has been completed.

If you are willing to participate, please fill in the form and return

it to Orville Davis at Building 87. If you have any questions contact
Orville Davis at extension 2661.

Yes, I would like to participate in the exhaust emissions survey to
be conducted at the Department of Emissions Research.

My car has actual miles on the odometer and, to the best
of my knowledge, only unleaded fuel has been used.

Year Make Model

Name Dept. Telephone extension




APPENDIX A-4. TUNE-UP CHECK LIST

ALL CARS

All items listed on the Vehicle Emission Control Information sticker
Check for air flow from air pump - Check if flow solenoids function
Visual and shake test of PCV

Air Cleaner and Spark Plug visual check

EGR Actuation Test - Free to actuate and vacuum to

Check for lead in tailpipe

Visual appearance of Catalyst Exterior

Choke setting and whether it fully opens

Propane RPM Gain Check

Fluid levels, oil leaks, manifold heat riser, battery charge,
visual appearance of hoses and vacuum lines

Road test by a knowledgeable driver

MERCURY MARQUIS

CARS

EEC Diagnostic test by a local dealer

OTHER THAN MARQUIS

Ignition timing (including check of advance with speed and vacuum)
Idle mixture adjustment, as necessary

FATLING TO MEET ANY OF THE ABOVE

Compression check

Parts replacement as necessary



APPENDIX B

INDIVIDUAL TEST RESULT SUMMARY TABLES



TABLE B-l. SUMMARY OF EMISSION RESULTS CAR 0l - 1978 BUICK REGAL

Emission Rate, mg/km (Except as Noted)

FTP HFET
As-Received After Tune-up As-Received After Tune-up

Test Number, T 011 012 011 012
Barometer, mm Hg 739.4 749.0 739.1 749.0
‘Humidity, g/km 5.9 5.2 5.9 5.1
Temperature, °C 21.1 21.1 21.1 22.8
Total Fuel Sulfur, mg/km 22.73 22.69 15.78 15.47
Avg. Exh. Oxygen, % 0.64 0.57 0.95 0.74
Catalyst Avg. Temp., °C - -- - -
Catalyst Max. Temp., °C - - --= -
Carbon Dioxide, g/km 298.5 302.8 225.3 221.1
Fuel Cons., £/100 km 13.96 13.94 9.69 9.50
Regulated Emissions

Hydrocarbons, (THC), g/km 1.16 0.95 0.18 0.18
Carbon Monoxide, g/km 15.83 13.27 0.72 0.62
Oxides of Nitrogen, g/km 0.93 0.95 0.92 0.85
Particulates

Total Particulates 38.34 24.10 23.78 11.06
Compound Group Totals

Aldehydes & Ketones 6.4 14.5 2.1 8.0
Individual Hydrocarbons 399.2 322.6 67.6 84.2
Organic Sulfides 0.22 0.21 0.01 0.01
Organic Amines 0.04 0.05 0.01 0.03
Other Compounds

Ammonia 10.32 2.30 2.47 2.41
Cyanide & Cyanogen 1.62 2.35 0.96 0.90
Hydrogen Sulfide ' 0.00 0.00 0.00 0.00
Nitrous Oxide 29,02 23.78 7.24 12,31

Note: No significant changes were made
during the tune-up.



TABLE B-~-1

Test Number, vvT
Aldehydes and Ketones
Formaldehyde
Acetaldehyde

Acetone

Isobutyraldehyde
Methylethylketone
Hexanaldehyde

Aldehydes and Ketones
Total as % of THC, %

Individual Hydrocarbons
Methane

Ethylene

Ethane

Acetylene

Propane
Propylene
Benzene
Toluene

Toluene Individual HC
Total as % of THC, %

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines
Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

- (Cont'd).

Emission Rate, mg/Km (Except at Noted)

SUMMARY OF EMISSION RESULTS CAR Ol - BUICK REGAL

FTP HFET
As-Received After Tune-up As~-Received After Tune-up
011 012 011 012
5.88 11.77 2.05 5.40
0.54 2.70 0.00 1.85
0.00 0.00 0.00 0.75
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
6.4 14.5 2.1 8.0
0.6 1.5 1.2 4.4
74.23 62.39 24.39 22.57
101.43 74.03 7.90 22.20
16.20 17.06 8.68 9.03
20.78 16.62 0.00 1.04
0.37 1.17 0.00 0.29
45.62 33.30 8.37 9.30
55.31 52.84 9.32 9.53
85.27 65.18 8.92 110.20
399.2 322.6 67.6 84.2
34.4 34.0 37.5 46.8
0.14 0.15 0.00 0.00
0.07 0.06 0.01 0.01
0.01 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.05 0.01 o0.01
0.03 0.00 0.00 0.02
0.01 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00



TABLE B-l (Cont’'d). SUMMARY OF EMISSION RESULTS CAR 0l - BUICK REGAL

Emission Rate, mg/km

FTP HFET
As-Received After Tune-up As—-Received After Tune-up

Test Number, VT 011 012 011 0l2
Trace Elements

Sodium Na 0.01

Sulfur ) 0.02 0.03 0.06 0.07
Vanadium \Y%

Nickel Ni

Cadmium cda

Mecury Hg

Magnesium Mg 0.01 0.01 0.01
Chlorine Cl 0.01 0.01 0.01 0.02
Chromium Cr

Copper Cu

Tin Sn

Lead Pb

Aluminum Al 0.02 0.01 0.01

Potassium K

Manganese Mn
Zinc Zn 0.02 0.01

Antimony Sb

Silicon si 0.02 0.01 0.06 0.03
Calcium Ca 0.04 0.03 0.02 0.02
Iron Fe 0.05 0.19 0.05 0.08
Selenium Se
Barium Ba
Phosphorus P 0.01 0.02 0.01 0.01
Titanium Ti
Cobalt Co
Bromine Br

Platinum Pt



TABLE B-2. SUMMARY OF EMISSION RESULTS CAR 02 - 1979 MERCURY MARQUIS

Emission Rate, mg/km (Except as Noted)

FTP HFET
As~-Received . After Tune-up As-Received After Tune-up

Test Number, VVT 021 022 021 022
Barometer, mm Hg 155.1 753.9 755.4 754.1
Humidity, g/km 3.7 3.5 4.1 3.4
Temperature, °C 19.4 21.1 22.2 22.8
Total Fuel Sulfur, mg/km 27.01 27.1e6 17.66 17.47
Avg. Exh. Oxygen, % 5.10 5.35 4.62 4.67
Catalyst Avg. Temp., °C - - - -
Catalyst Max. Temp., °C - - - -
Carbon Dioxide, g/km 381.8 384.2 253.3 250.3
Fuel Comns., £/100 km 16.59 16.68 10.85 10.73
Requlated Emissions

Hydrocarbons, (THC), g/km 0.44 0.42 0.16 0.15
Carbon Monoxide, g/km 3.56 3.39 0.28 0.30
Oxides of Nitrogen, g/km 1l.42 1.44 1.22 1.32
Particulates

Total Particulates 20.19 13.31 27.67 49.05
Compound Group Totals

Aldehydes & Ketones 0.6 0.0 0.0 4.3
Individual Hydrocarbons 175.1 159.0 67.4 6l1l.2
Organic Sulfides 0.63 0.26 0.08 0.00
Organic. Amines 0.00 0.00 0.00 0.00
Other Compounds

Armonia 6.70 17.83 10.22 2.08
Cyanide & Cyanogen 0.01 0.22 0.24 0.14
Hydrogen Sulfide 0.00 0.00 0.00 0.00

Nitrous Oxide 56.22 60.87 35.32 37.09



TABLE B-2 (Cont'd). SUMMARY OF EMISSIONS RESULTS CAR 02 - 1979 MERCURY MARQUIS

Emission Rate, mg/km (Except at Noted)

FTP HFET
As-Received After Tune-up As-Received After Tune-up
Test Number, VVT 021 022 021 022
Aldehydes and Ketones
Formaldehyde 0.00 0.00 0.00 4.27
Acetaldehyde 0.60 0.00 0.00 0.00
Acetone 0.00 0.00 0.00 0.00
Isobutyraldehyde - — —_— -
Methylethylketone 0.00 0.00 0.00 0.00
Hexanaldehyde 0.00 0.00 0.00 0.00
Aldehydes and Ketones 0.6 0.00 0.00 4.3
Total as % of THC, % 0.1 0.00 0.00 2.8
Individual Hydrocarbons
Methane 88.44 82.27 37.73 33.92
Ethylene 27.72 23.43 11.68 10.26
Ethane 15.85 14.62 10.19 9.51
Acetylene 8.18 6.25 0.00 0.00
Propane 1.07 0.63 0.53 0.49
Propylene 5.85 5.44 1.69 1.65
Benzene 11.13 11.04 3.26 2.94
Toluene 16.87 15.31 2.36 2.47
Toluene Individual HC 175.1 159.0 6.74 61.2
Total as % of THC, % 39.8 37.9 42.2 40.8_
Organic Sulfides
Carbonyl Sulfide 0.63 0.25 0.08 0.00
Methyl Sulfide 0.00 0.01 0.00 0.00
Ethyl Sulfide 0.00 0.00 0.00 0.00
Methyl Disulfide 0.00 0.00 0.00 0.00
Organic Amines
Monomethylamine 0.00 0.00 0.00 0.00
Monoethylamine 0.00 0.00 0.00 0.00
Trimethylamine 0.00 0.00 0.00 0.00
Diethylamine 0.00- 0.00 0.00 0.00

Triethylamine 0.00 0.00 0.00 0.00



TABLE B-2 (Cont'd). SUMMARY OF EMISSIONS RESULTS CAR 02 -~ 1979 MERCURY MARQUIS

Emission Rate, mg/km

FTP HFET
As-Received After Tune-up As-Received After Tune-up

Test Number, VVT 021 022 021 022
Trace Elements

Sodium Na

Sulfur S 0.32 0.41 2,18 4.41

Vanadium \Y%

Nickel Ni

Cadmium cd

Mecury Hg

Magnesium Mg

Chlorine Cl 0.01 0.01

Chromium Cr

Copper Cu

Tin Sn

Lead Pb

Aluminum Al 0.01 0.01 0.01 0.01

Potassium K _

Manganese Mn

Zinc Zn

Antimony Sh

Silicon Si 0.13 0.08 0.02 0.04

Calcium Ca 0.02 0.02 0.01

Iron Fe 0.17 0.23 0.03 0.06

Selenium Se

Barium Ba

Phosphorus P
Titanium Ti
Cobalt Co
Bromine Br
Platinum Pt



TABLE B-3.

Test Number, wT
Barometer, mm Hg
Humidity, g/km
Temperature, °C

Total Fuel Sulfur, mg/km

Avg, Exh. Oxygen, %
Catalyst Avg. Temp., °C
Catalyst Max. Temp., °C
Carbon Dioxide, g/km
Fuel Cons., £/100 km

Regulated Emissions
Hydrocarbons, (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds
Ammonia
Cyanide & Cyanogen

Hydrogen Sulfide
Nitrous Oxide

SUMMARY OF EMISSION RESULTS CAR 03 ~ 1979 MERCURY MARQUIS

Emission Rate, mg/km (Except as Noted)

FTP HFET
As-Received After Tune-up As-Received After Tune-up
031 032 036 037 031 032 036 037
737.9 731.0 760.2 756.7 736.6 756.9 761.0 755.9
7.7 8.1 1.9 2.5 8.6 7.5 1.5 2.4
21.1 20.6 20.0 21.1 22.2 23.9 22.2 23.9
28.34 27.82 26.80 26.93 17.94 18.17 17.60 17.18
4,59 4.30 5.39 5.19 4.25 4.15 4.93 4.95
400.7 393.4 381.4 381.7 255.8 257.9 252.3 246.1
17.41 17.09 16.46 16.54 11.02 11.16 10.81 10.55
0.45 0.38 0.42 0.41 0.15 0.18 0.12 0.10
3.66 3.70 1.90 2.92 1.27 1.91 0.36 0.44
0.98 1.08 1.06 1.07 1.49 l.62 1.45 1.41
27.48 19.93 17.45 14.23 25.24 17.77 8.07 14.05
- 3.9 0.9 2.7 - 0.0 3.3 3.2
155.8 171.0 168.9 185.4 59.8 73.7 52.7 52.7
0.95 0.15 0.12 0.11 0.25 0.06 0.13 0.02
0.03 0.03 0.01 0.00 0.00 0.00 0.00 0.00
1.45 - 5.41 1.33 1.00 5.62 4,01 2.82
0.08 0.06 0.16 0.48 0.66 0.10 0.00 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

52.46 54.36 46.19 52.01 57.52 77.71 63.38 58.69



TABLE B-3 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 03 - 1979 MERCURY MARQUIS

Emission Rate, mg/km (Except at Noted)

FTP HFET
As-Received After Tune-up As-Received After Tune-up
Test Number, vvT 031 032 036 037 031 032 036 037
Aldehydes and Ketones
Formaldehyde - 2.88 0.94 0.93 - 0.00 3.25 3.22
Acetaldehyde - 1.03 0.00 0.00 - 0.00 0.00 0.00
Acetone - 0.00 0.00 0.00 - 0.00 0.00 0.00
Isobutyraldehyde - _ — - - - - -
Methylethylketone -- 0.00 0.00 0.00 - 0.00 0.00 0.00
Hexanaldehyde - 0.00 0.00 0.00 - 0.00 0.00 0.00
Aldehydes and Ketones - 3.9 0.9 0.9 - 0.0 3.3 3.2
Total as % of THC, % -- 1.0 0.2 6.2 - 0.0 2.8 3.2
Individual Hydrocarbons
Methane 76.72 97.43 95.04 106.65 33.10 37.07 36.92 38.63
Ethylene 15.57 16.55 15.84 16.19 7.26 11.17 3.53 3.01
Ethane 11.06 14.21 14.99 13.72 8.67 8.66 7.92 7.29
Acetylene 9.13 5.13 4.05 6.50 0.00 0.00 0.00 0.00
Propane 0.16 0.14 2.05 0.28 0.00 0.00 0.00 0.00
Propylene 4.34 3.98 4.11 4.29 1.38 2.61 0.00 0.00
Benzene 14.18 12.27 9.64 13.33 4.20 5.90 2.10 1.98
Toluene 24.60 21.25 23.18 24.46 5.15 8.26 2.20 1.76
Toluene Individual HC 155.8 171.0 168.9 185.4 59.8 73.7 52.7 52.7
Total as % of THC, % 34.6 45.0 40.2 45,2 39.9 40.9 43.9 52.7
Organic Sulfides
Carbonyl Sulfide 0.85 0.15 0.12 0.07 0.21 0.05 0.1 0.01
Methyl Sulfide 0.10 0.00 0.00 0.04 0.04 0.01 0.02 0.01
Ethyl Sulfide 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Methyl Disulfide 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Organic Amines
Monomethylamine 0.03 0.00 0.01 0.00 0.00 0.00 0.00 0.00
Monoethylamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Trimethylamine 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00
Diethylamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Triethylamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



0T-4d

TABLE B-3 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 03 - 1979 MERCURY MARQUIS

Emission Rate, mg/km

FTP HFET
As~Received After Tune-up As-Received After Tune-up

Test Number, wT 031 032 036 037 031 032 036 037
Trace Elements

Sodium Na

Sulfur S 0.11 0.12 0.20 0.20 0.20 0.35 0.93 0.85
Vanadium v

Nickel Ni

Cadmium cd

Mecury Hg

Magnesium Mg 0.01

Chlorine Cl 0.04 0.03 0.01 0.01 0.01

Chromium Cr

Copper Cu

Tin Sn

Lead Pb

Aluminum Al 0.02 0.03 0.18 0.04 0.01 0.01
Potassium K

Manganese Mn 0.02

Zinc Zn

Antimony Sb

Silicon Si 0.19 0.12 0.08 0.11 0.12 0.01 0.01 0.02
Calcium Ca 0.02 0.02 0.04 0.03 0.03 0.01 0.01
Iron Fe 0.50 0.49 1.42 0.47 0.17 0.04 0.10 0.03
Selenium Se

Barium Ba

Phosphorus P 0.01 0.01 0.02 0.02

Titanium Ti 0.03 0.03

Cobalt Co

Bromine Br 0.21 0.12 0.08 0.12

Platinum Pt



TT1-9

TABLE B-~4. SUMMARY OF EMISSION RESULTS CAR 04 - 1978 FORD GRANADA

Emission Rate, mg/km (Except as Noted)

FTP HFET
As-Received After Tune-up As—-Received After Tune-up

Test Number, vVT 041 042 046 041 042 046
Barometer, mm Hg 743.5 741.4 742.2 743.5 741.7 742.2
Humidity, g/km 7.4 10.7 11.4 8.2 11.2 12.2
Temperature, °C 27.8 23.3 25.0 24.4 28.9 26.7
Total Fuel Sulfur, mg/km 30.69 30.13 29.83 20.09 20.11 20.12
Avg, Exh. Oxygen, % - - 8.06 - - 8.44
Catalyst Avg. Temp., °C -~ - - - - -~
Catalyst Max. Temp., °C - - - - - -
Carbon Dioxide, g/km 427.3 419.2 416.8 284,5 282.8 284.8
Fuel Cons., 2/100 km 18.85 18.51 18.32 12.34 12.35 12.36
Regulated Emissions

Hydrocarbons, (THC), g/km 1.08 1.08 1.12 0.49 0.59 0.65
Carbon Monoxide, g/km 7.04 6.99 5.61 1.99 2.95 1.79
Oxides of Nitrogen, g/km 0.61 0.62 0.67 0.66 0.70 0.77
Particulates

Total Particulates 34.95 37.38 44,31 34,25 25.58 27.95
Compound Group Totals

Aldehydes & Ketones 8.5 4.5 9.1 5.9 3.6 4.8
Individual Hydrocarbons 433.2 409.2 431.0 218.5 258.3 251.3
Organic Sulfides 0.00 0.00 0.00 0.00 0.00 0.00
Organic Amines 0.00 0.00 0.00 0.00 0.00 0.00
Other Compounds

Ammonia 9.24 0.87 3.38 3.46 1.76 3.91
Cyanide & Cyanogen 0.56 0.70 0.98 0.22 1.31 0.99
Hydrogen Sulfide 0.00 0.00 0.00 0.00 0.00 0.00

Nitrous Oxide 6.82 7.74 6.10 8.13 8.37 8.43



Z1-d

TABLE B-4

Test Number, VvT
Aldehydes and Ketones
Formaldehyde
Acetaldehyde

Acetone

Isobutyraldehyde
Methylethylketone
Hexanaldehyde

Aldehydes and Ketones
Total as % of THC, %

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Toluene Individual HC
Total as % of THC, %

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines

Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

{(Cont'd).

SUMMARY OF EMISSION RESULTS CAR 04 - 1978 FORD GRANADA

Emission Rate, mg/km (Except at Noted)

FTP HFET
As-Received After Tune-up As~Received After Tune-up
041 042 046 041 042 046
6.25 4,50 7.37 3.86 3.31 4,53
2.27 0.00 1.68 2.04 0.24 0.25
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
8.5 4.5 9.1 5.9 3.6 4.8
0.8 0.4 0.8 1.2 0.6 0.7
135.76 131.64 121.63 70.26 82.03 76.32
83.57 82.29 85.20 47.25 53.79 51.61
42.47 43.04 42.30 26.47 26.24 25.91
21.74 15.12 45.56 5.17 13.31 9.09
2.86  2.23 0.95 1.45 1.19 0.44
29.54 29.95 28,27 17.34 19.16 17.73
39.47 35.10 33.34 18.19 22.91 22.48
77.77 69.85 74.39 32.33 39.63 47.70
433.2 40%9.2 431.6 218.5 258.3 251.3
40.1 37.9 38.5 44.6  43.8 38.7
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
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TABLE B-4 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 04 - 1978 FORD GRANADA

Emission Rate, mg/km

FTP HFET
As-Received After Tune-up As-Received After Tune-up

Test Number, vvT 041 046 041 046
Trace Elements

Sodium Na 0.01

Sulfur S 0.07 0.13 0.09 0.16

Vanadium \Y

Nickel Ni

Cadmium cd

Mecury Hg

Magnesium Mg 0.02 0.01 0.01

Chlorine Cl 0.02 0.01 0.02 0.01

Chromium Cr

Copper Cu

Tin Sn

Lead Pb

Aluminum Al 0.01 0.01 0.01

Potassium K

Manganese Mn

Zinc Zn 0.02 0.07 0.04
Antimony Sh

Silicon Si 0.92 0.16 1.17 0.79
Calcium Ca 0.06 0.04 0.05 0.03
Iron Fe 0.54 0.43 0.31 0.29
Selenium Se
Barium Ba
Phosphorus P 0.02 0.05 0.01 0.03
Titanium Ti 0.03 0.01
Cobalt Co
Bromine Br 0.12 0.13 0.11

Platinum Pt



y1-49

TABLE B-5. SUMMARY OF EMISSION RESULTS CAR 05 -~ 1978 VOLVO 245DL

Emission Rate, mg/km (Except as Noted)

FTP HFET
As~-Received After Tune-up As-Received After Tune-up

Test Number, vvT 051 052 056 057 051 052 058 057
Barometer, mm Hg 741.7 735.6 731.8 740.9 741.9 734.06 740.9 741.3
Humidity, g/km 9.1 11.5 9.7 6.0 10.0 11.8 8.9 7.3
Temperature, °C 23.9  23.3 26.1 25.0 25.0 26.1 24.4 25.0
Total Fuel Sulfur, mg/km 21.46 21.54 20.20 20.42 12.88 12.58 12.86 12.55
Avg. Exh. Oxygen, % 0.51 0.47 1.35 0.50 0.19 0.14 0.16 0.17
Catalyst Avg. Temp., °C - - ~ - - - - -
Catalyst Max. Temp., °C - -- - - - - - -
Carbon Dioxide, g/km 301.6 303.2 283.6 288.1 181.5 178.6 182.9 177.7
Fuel Cons., 2/100 km 13.18 13.23 12.41 12.54 7.91 7.73 7.90 7.71
Regulated Emissions

Hydrocarbons, (THC), g/km 0.38 0.38 0.42 0.34 0.25 0.22 0.23 0.24
Carbon Monoxide, g/km 3.77 3.59 3.69 2.98 1.88 1.19 1.00 1.34
Oxides of Nitrogen, g/km 0.49 0.51 0.52 0.57 0.34 0.24 0.28 0.32
Particulates

Total Particulates 6.63 10.12 - 2.02 - 2.14 3.34 2.12
Compound Group Totals '

Aldehydes & Ketones 3.9 1.3 1.1 1.5 1.0 0.3 0.3 0.0
Individual Hydrocarbons 207.8 194.0 204.7 160.9 134.2 113.7 122.4 124.8
Organic Sulfides 0.17 0.05 0.06 0.02 0.02 0.01 0.03 0.05
Organic Amines 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other Compounds

Ammonia 18.25 19.82 28.00 34.98 2.66 10.34 20.71 20.95
Cyanide & Cyanogen 0.59 0.85 0.98 0.71 0.43 0.62 0.46 0.43
Hydrogen Sulfide 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nitrous Oxide 97.45 114.77 128.34 116.98 95.93 87.13 116.75 115.95



ST-9

TABLE B-5

Test Number, vvT
Aldehydes and Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methylethylketone
Hexanaldehyde

Aldehydes and Ketones
Total as % of THC, %

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Toluene Individual HC
Total as % of THC, %

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines

Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

(Cont'd).

SUMMARY OF EMISSION RESULTS CAR 05 - 1978 VOLVO 245DL

Emission Rate, mg/km (Except at Noted)

FTP HFET
As-Received After Tune-up As-Received After Tune-up
051 052 056 057 051 052 056 057
3.26 0.24 0.36 0.46 1.00 0.00 0.04 0.00
0.62 1.07 0.54 1.10 0.00 0.34 0.25 0.00
-- - - 0.00 -— 0.00 0.00 0.00
0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.9 1.3 1.1 1.5 1.0 0.3 0.3 0.0
1.0 0.3 0.3 0.4 0.4 0.1 0.1 0.0
55.01 54.21 53.83 50.90 28.22 26.76 28.12 27.37
44,91 39.88 42.00 28.77 35.09 27.80 29.93 31.21
13.28 12.40 12.82 11.52 8.0l 7.79 8.90 8.40
4.18 3.41 2.45 3.42 0.00 0.00 0.00 0.00
1.15 0.88 0.89 0.27 0.00 0.27 0.30 0.43
18.20 17.68 18.22 12.41 18.00 14.21 16.05 16.92
31.01 30.08 28.98 23.45 17.90 16.24 16.12 16.06
40.09 35.46 45.49 30.17 26.36 20.61 22.98 24.36
207.8 194.0 204.7 160.9 134.2 113.7 122.4 124.8
54.7 51.1 48.7 47.3 53.7 51.7 53.2 52.0
0.13 0.05 0.05 0.02 0.01 0.00 0.02 0.04
0.02 0.00 0.01 0.00 0.01 0.01 0.01 0.01
0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.Q0 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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TABLE B-5 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 05 - 1978 VOLVO 245DL

Emission Rate, mg/km

FTP HFET
As-Received After Tune-up As-Received After Tune-up

Test Number, vvT 051 052 056 057 051 052 056 057
Trace Elements

Sodium Na

Sulfur S 0.06 0.04 0.04 0.04 0.02 0.02 0.04 0.02
Vanadium v

Nickel Ni

Cadmium cd

Mecury Hg

Magnesium Mg 0.01 0.01 0.01 0.01 0.01 0.01
Chlorine Cl 0.05 0.04 0.01 0.01 0.01 0.01 0.20 0.01
Chromium Cr 0.03

Copper Cu

Tin Sn

Lead Pb

Aluminum Al 0.02 0.01

Potassium K

Manganese Mn

Zinc Zn

Antimony Sb

Silicon Si 0.03 0.04 0.01 0.02 0.01

Calcium Ca 0.10 0.13 0.07 0.10 0.02 0.01 0.08 0.03
Iron Fe 0.66 0.33 0.15 0.26 0.08 0.08 0.25 0.08
Selenium Se

Barium Ba

Phosphorus P 0.02 0.02 0.01 0.02 0.01 0.01 0.01
Titanium Ti 0.01

Cobalt Co

Bromine Br 0.20 0.22 0.19 0.20 0.09 0.12 0.22 0.10

Platinum Pt
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TABLE B-6.

Test Number, vvT
Barometer, mm Hg
Humidity, g/km
Temperature, °C

Total Fuel Sulfur, mg/km

Avg,., Exh. Oxygen, %
Catalyst Avg. Temp., °C
Catalyst Max. Temp., °C
Carbon Dioxide, g/km
Fuel Cons., 2/100 km

Regulated Emissions

Hydrocarbons, (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds

Ammonia
Cyanide & Cyanogen

Hydrogen Sulfide
Nitrous Oxide

SUMMARY OF EMISSION RESULTS CAR 06 - 1978 OLDSMOBILE CUTLASS

Emission Rate, mg/km (Except as Noted)

FTP

HFET

As-Received

After Tune-up

As—Received

After Tune-up

061 062
752.1 751.3
6.1 6.6
24.4 23.3

20.33 20.11

0.98 --

0.56 0.52
9.37 8.85
2.08 2.23

18.33 20.22

3.1 4.0
262.7 212.9
0.06 0.04
0.00 0.00

16.43 10.59
6.08 5.45

0.00 0.00
138.27 151.75

066
749.8
8.1
24.4
21.18

1.27

0.42
8.68
0.69

12.78

0.00
49.86

068
746.8
7.2
25.0
20.40

1.38

0.53
8.36
0.67

22.63

0.09
35.52

061
752.3
7.5
25.6
14.41

0.87

0.12
0.83
2.88

11.74

1.6
54.8

0.04

0.00

0.00
87.63

062
751.3
6.5
25.0
14.60

0.11
0.89
2.97

11.70

14.12
1.83

0.00
95.69

066
750.1
7.8
25.0
15.11

0.82

0.10
0.92
0.70

11.12

0.00
27.91

067
746.8
7.7
23.9
14.98

0.76

0.10
0.95
0.66

12.76

2.73
0.72

0.00
21.35
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TABLE B-6 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 06 - 1978 OLDSMOBILE CUTLASS

Emission Rate, mg/km (Except at Noted)

FTP HFET
As-Received After Tune-up As-Received After Tune-up
Test Number, vvT 061 062 066 068 061 062 066 067
Aldehydes and Ketones
Formaldehyde 0.94 1.32 1.70 0.74 0.19 0.00 0.75 0.44
Acetaldehyde 1.92 2.36 1.84 0.57 0.88 0.51 0.81 0.00
Acetone 0.00 0.00 0.00 0.00 0.51 0.00 0.00 0.00
Isobutyraldehyde - - — - - - - -
Methylethylketone 0.22 0.27 0.21 0.00 0.00 0.00 0.00 0.00
Hexanaldehyde 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aldehydes and Ketones 3.1 4.0 3.8 1.3 1.6 0.5 1.6 0.4
Total as % of THC, % 0.6 0.8 0.9 0.2 1.3 0.5 1.6 0.4
Individual Hydrocarbons
Methane 56.66 51.75 59.73 51.68 21.84 23.80 25.30 19.51
Ethylene 59.74 30.50 44 .38 43.92 10.56 10.68 10.82 8.74
Ethane 13.31 6.06 12.88 11.23 5.08 4.67 5.28 4.57
Acetylene 12.37 17.78 14.46 20.87 0.00 0.00 0.00 0.00
Propane 0.28 0.46 2.83 0.82 0.00 0.00 1.25 0.25
Propylene 26.20 19.31 16.83 17.47 3.65 3.77 2.66 2.98
Benzene 33.96 30.12 26.00 28.64 5.37 5.39 5.42 5.04
Toluene 60.17 56.91 41.39 59.34 8.34 8.36 5.83 8.01
Toluene Individual HC 262.7 212.9 218.5 234.90 54.8 56.7 56.6 49.1
Total as % of THC, % 46.9 40.9 52.0 44.2 45.7 51.6 56.6 49.1
Organic Sulfides
Carbonyl Sulfide 0.06 0.03 0.03 0.01 0.04 .01 0.01 0.01
Methyl Sulfide 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.00
Ethyl Sulfide 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00
Methyl Disulfide 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Organic Amines .
Monomethylamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Moncethylamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Trimethylamine 0.00 0.00 0.00 D0.00 0.00 0.00 0.00 0.00
Diethylamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Triethylamine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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TABLE B-6 (Cont'd).

Test Number,

Trace Elements

Sodium Na
Sulfur S
Vanadium \Y
Nickel Ni
Cadmium cd
Mecury Hg

Magnesium Mg
Chlorine Ccl
Chromium Cr

Copper Cu
Tin Sn
Lead Pb

Aluminum Al

Potassium K
Manganese Mn
Zinc Zn

Antimony Sb

Silicon Si
Calcium Ca
Iron Fe
Selenium Se
Barium Ba

Phosphorus P
Titanium Ti
Cobalt Co
Bromine Br
Platinum Pt

Emission Rate, mg/km

SUMMARY OF EMISSION RESULTS CAR 06 - 1978 OLDSMOBILE CUTLASS

FTP

HFET

As-Received

After Tune-up

As-Received

After Tune-up

vvT 061

0.01
0.06
0.23

062

0.04

0.01

0.03

0.01
0.02
0.51

068

0.04

0.03

067

0.05
0.30
0.18

0.13

061

0.02

0.01

062

0.18

066

067
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TABLE B-7. SUMMARY OF EMISSION RESULTS CAR 07 - 1978 CHEVROLET MALIBU, CALIFORNIA

Test Number, vvT
Barometer, mm Hg
Humidity, g/km
Temperature, °cC

Total Fuel Sulfur, mg/km

Avg., Exh. Oxygen, %
Catalyst Avg. Temp., °C
Catalyst Max., Temp., °C
Carbon Dioxide, g/km
Fuel Cons., £/100 km

Regulated Emissions
Hydrocarbons, {(THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines '

Other Compounds

Ammonia
Cyanide & Cyanogen

Hydrogen Sulfide
Nitrous Oxide

Emission Rate, mg/km (Except as Noted)

FTP HFET

As-Received After Tune-up As-Received After Tune-up

071 072 076 078 071 072 076 078
747.3 736.9 747.8 742.7 747.5 737.1 747.3 741.9
6.2 5.0 2.4 10.0 5.7 5.1 3.5 10.4
24.4 23.3 22.8 25.0 25.6 24.4 26.7 27.2
27.29 27.50 26.54 26.41 17.58 16.93 17.79 17.71
- 4.18 4.77 5.48 - 4.98 4.97 5.01
379.0 38l.1 370.0 365.7 250.5 240.S 253.9 251.3
16.76 16.89 16.30 16.22 10.80 10.40 10.93 10.88
0.38 0.42 0.40 0.42 0.10 0.12 0.10 0.1l6
7.95 8.48 6.83 8.30 1.38 1.52 1.15 2.05
0.44 0.46 0.43 0.45 0.38 0.36 0.32 0.40
27.23 34.34 32.92 43.15 17.94 22.93 20.54 29.33
9.2 6.2 - 8.5 5.7 4.9 7.3 8.0
224.7 243.9 220.3 210.1 64.3 68.0 63.7 83.3
0.12 0.03 0.05 0.03 0.10 0.04 0.01 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.17 2.10 14.51 10.85 2.63 6.44 1.70 5.88
0.63 0.77 0.06 Q.47 0.09 0.35 0.13 0.21
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.83 1.94 4.50 2.40 2.63 1.93 2.78 2.20
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TABLE B-7 (Cont'd).

Test Number, vvT
Aldehydes and Ketones
Formaldehyde
Acetaldehyde

Acetone

Isobutyraldehyde
Methylethylketone
Hexanaldehyde

Aldehydes and Ketones
Total as % of THC, %

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Toluene Individual HC
Total as % of THC, %

Organic Sulfides

Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines

Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

SUMMARY OF EMISSION RESULTS CAR 07 - 1978 CHEVROLET MALIBU, CALIFORNIA

Emission Rate, mg/km (Except at Noted)

FTP HFET
As-Received After Tune-up As~-Received After Tune-up
071 072 076 078 071 072 076 078
6.49 6.23 - 7.68 4.25 4.89 6.09 7.13
2,66 0.00 - 0.84 1.49 0.00 1.25 0.82
0.00 0.00 - 0.00 0.00 0.00 0.00 0.00
0.00 0.00 -- 0.00 0.00 0.00 0.00 0.00
0.00 0.00 - 0.00 0.00 0.00 0.00 0.00
9.2 6.2 -— 8.5 5.7 4.9 7.3 8.0
2.4 1.5 -— 2.0 5.7 4.1 7.3 5.0
88.14 90.39 77.74 62.92 19.54 19.28 19.24 22.72
46.82 50.08 50.27 54.43 22.79 25.25 22.55 29.79
12.18 12.11 .11.46 9.39 3.81 3.80 3.23 3.33
8.98 8.33 8.42 6.99 1.44 0.00 1.52 1.81
0.88 0.27 0.00 0.25 0.00 0.00 0.00 0.00
15.78 17.15 16.07 16.89 5.20 5.78 4.69 6.83
19.21 23.13 20.37 21.52 5.93 6.21 5.49 8.16
32.72 42.40 35.94 37.75 5.61 7.72 7.00 10.61
224.7 243.9 220.3 210.1 64.3 68.0 63.7 83.3
59.1 58.1 55.1 50.0 64.3 56.7 63.7 52.1
0.08 0.01 0.01 0.03 0.07 0.03 0.00 0.01
0.01 0.01 0.01 0.00 0.03 0.01 0.00 0.01
0.02 0.01 0.02 0.00 0.00 0.00 0.01 0.00
0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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TABLE B-7 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 07 - 1978 CHEVROLET MALIBU, CALIFORNIA

EMISSION RATE, MG/KM

FTP HFET
As Received After Tune-up As Received After Tune-up

Test Number, VVT 071 072 076 078 071 072 076 078
Trace Elements

Sodium Na 0.06

Sulfur S 0.07 0.12 0.11 0.08 0.14 0.20 0.69 0.37
Vanadium \Y 0.01

Cadmium cd

Magnesium Mg 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01
Chlorine Cl 0.01 0.02 0.01 0.01 0.01 0.01
Chromium Cr

Copper Cu 0.01

Tin Sn

Lead Pb

Aluminum Al 0.02 0.03 0.02 0.01 0.01 0.01 0.01
Potassium K 0.03 0.01

Manganese Mn

Zinc Zn 0.02 0.03 0.01 0.02

Antimony Sb

Silicon Si 0.02 0.15 0.01 0.01 0.01 0.05

Calcium Ca 0.11 0.32 0.08 0.07 0.04 0.06 0.04 0.03
Iron Fe 0.27 0.37 0.08 0.11 0.09 0.03 0.03
Barium Ba

Phosphorus P 0.01 0.03 0.01 0.01 0.01 0.01 0.01
Titanium Ti 0.02

Bronine Br

Arsenic As 0.02 0.04

Molybdenum Mo 0.29 0.25 0.31 0.24 0.25 0.28 0.15
Tungsten w 0.07

Strontium Sr 0.18 0.14 0.21 0.17 0.17 0.16 0.07

Note: Nickel, mercury, selenium, cobalt and platinum were analyzed for, but not detected.
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TABLE B-8.

Test Number, VvT
Barometer, mm Hg
Humidity, g/km
Temperature, °C

Total Fuel Sulfur, mg/km

Avg. Exh. Oxygen, %
Catalyst Avg. Temp., °C
Catalyst Max. Temp., °C
Carbon Dioxide, g/km
Fuel Cons., £/100 km

Regulated Emissions

SUMMARY OF EMISSION RESULTS CAR 08 - 1978 MONTE CARLO

Emission Rate, mg/km (Except as Noted)

FTP

HFET

As—-Received

After Tune-up

As-Received

After Tune-up

Hydrocarbons, (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates

Total Particulates

Compound Group Totals

Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds

Ammonia
Cyanide & Cyanogen

Hydrogen Sulfide
Nitrous Oxide

081
748.5
5.1
25.6
20.64

2.86

0.27
3.00
2.00

17.87

082
741.7
8.4
25.6
20.95

2.99

0.28
3.14
2.18

21.93

5.4
112.8

0.04

0.00

10.74

1.09

0.00
34.32

086
745.2
10.6
25.0
20.55

1.35

0.49
9.01
0.70

37.36

3.1
231.8

0.10

0.00

087
740.2
12.2
25.0
20.48

0.55
9.18
0.72

37.95

0.04
32.89

081
747.8
5.7
25.6
13.32

2.57

0.07
0.12
2.35

9.64

082
743.7
9.2
26.7
14.07

2.59

0.06
0.20
2.78

14.93

086
745.2
11.4
26.7
13.90

0.85

0.15
1.40
0.79

18.31

0.00
26.68

087
739.9
12.2
25.0
13.94

0.12
1.31
0.78

14.26
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TABLE B-8 (Cont'd).

Test Number, vvT
Aldehydes and Ketones
Formaldehyde
Acetaldehyde

Acetone

Isobutyraldehyde
Methylethylketone
Hexanaldehyde

Aldehydes and Ketones
Total as % of THC, %

Individual Hydrocarbons

SUMMARY OF EMISSION RESULTS CAR 08 - 1978 MONTE CARLO

Emission Rate, mg/km (Except at Noted)

FTP

HFET

As-Received

After Tune-up

As~Received

After Tune-up

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Toluene Individual HC
Total as % of THC, %

Organic Sulfides

Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines

Moncmethylamine
Monoethylamine
Trimethylamine

Diethylamine
Triethylamine

081

5.24
0.00
0.00

18.70
23.07
6.35
5.82

0.00

9.28
10.81
27.01

101.0
37.4

0.02
0.01
0.05
0.00

0.00
0.00
0.00
0.00
0.00

082

5.38
0.00
0.00

23.99
26.12
6.70
6.02

0.27
10.14
11.60
27.91

112.8
40.3

0.02
0.02
0.00
0.00

0.00
0.00
0.00

0.00
0.00

086

2.45
0.60
0.00

0.00
0.00

[@ 3]
o -

50.01
49.43
13.06
14.02

0.87
21.15
30.83
52.39

231.8
47.3

0.04
0.05
0.01
0.00

0.00
0.00
0.00

0.00
0.00

087

0.09
0.00
0.00

53122
50.30
13.51
16.71

0.27
22.79
29.75
61.25

247.8
45.1

0.02
0.01
0.01
0.00

0.00
0.00
0.00

0.00
0.00

081

1.36

0.00
0.00

0.00
0.92

6.83
5.78
2.22
0.00

0.00
0.00
1.84
3.53

0.03
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

082

3.27
0.00
0.00

7.85
6.20
2.21
0.00

0.00
0.00
2.30
5.10

0.01
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

086

0.36
0.00
0.00

20.63
14.27
5.29
0.00

0.00
5.67
6.97
11.46

0.02
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

087

0.84
0.00
0.00

21.72
11.56
5.68
0.00

0.00
4.77
6.87
9.68

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
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TABLE B-8 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 08 - 1978 MONTE CARLO

EMISSION RATE, MG/KM

FTP HFET
As Received After Tune-up As Received After Tune-up

Test Number, VVT 081 082 086 087 081 082 086 087
Trace Elements

Sodium Na

Sulfur S 0.07 0.04 0.02 0.03 0.08 0.31 0.05 0.03
Vanadium v 0.01 0.01
Cadmium cd 0.04
Magnesium Mg 0.01 0.01 0.01 0.01 0.01 0.01
Chlorine Cl 0.01 0.01 0.01 0.01 0.0. 0.01
Chromium Cx

Copper Cu 0.01 0.01 0.02
Tin Sn

Lead Pb

Aluminum Al 0.05 0.02 0.01 0.02 0.02 0.01 0.01 0.01
Potassium K 0.06

Manganese Mn 0.02

Zinc Zn 0.02 0.01 0.02

Antimony Sb

Silicon Si 0.02 0.02 0.01 0.01 0.01 0.01

Calcium Ca 0.06 0.05 0.03 0.06 0.12 0.02 0.04 0.03
Iron Fe 0.82 0.16 0.08 0.10 0.23 0.05 0.11 0.03
Barium Ba 0.01
Phosphorus P 0.01 0.01 0.01
Titanium Ti 0.01 0.01

Bronine Br

Arsenic As 0.02

Molybdenum Mo 0.15 0.18 0.18 0.27 0.11 0.29
Tungsten W 0.04 0.05 0.06
Strontium Sr 0.12 0.12 0.14 0.13 0.06 0.07 0.17

Note: Nickel, mercury, selenium, cobalt and platinum were analyzed for, but not detected
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TABLE B-9. SUMMARY OF EMISSION RESULTS CAR 09 ~ 1978 FORD FIESTA

Emission Rate, mg/km (Except as Noted)

FTP HFET
As-Received After Tune-up As~-Received After Tune-up

Test Number, vvT 091 092 096 091 092 096
Barometer, mm Hg 738.1 745.5 734.1 739.1 745.5 733.6
Humidity, g/km 12.7 9.9 13.6 12.2 10.2 12.6
Temperature, °C 23.9 25.0 23.9 25.0 24.4 26.1
Total Fuel Sulfur, mg/km 12.60 12.57 12.39 8.37 8.38 8.17
Avg. Exh. Oxygen, % 7.54 7.44 7.43 6.78 7.00 7.07
Catalyst Avg. Temp., °C - - - - _— -
Catalyst Max. Temp., °C - -- -- - - -
Carbon Dioxide, g/km 177.7 177.0 175.1 119.9 120.0 117.2
Fuel Cons., 2/100 km 7.74 7.72 7.61 5.14 5.15 5.02
Regulated Emissions

Hydrocarbons, (THC), g/km 0.38 0.41 0.34 0.14 0.14 0.10
Carbon Monoxide, g/km 1.57 1.62 1.38 0.09 0.12 0.08
Oxides of Nitrogen, g/km 1.91 1.81 1.80 2.06 2.09 1.77
Particulates

Total Particulates 38.78 31.39 33.42 25.19 33.72 19.86
Compound Group Totals

Aldehydes & Ketones 0.0 3.4 1.3 0.0 1.8 2.4
Individual Hydrocarbons 92.4 106.6 104.9 29.7 31.0 ~-
Organic Sulfides 0.03 0.02 0.01 0.00 0.00 0.00
Organic Amines 0.00 0.00 0.00 0.00 0.00 0.00
Other Compounds

Ammonia 2.72 2.14 2.19 0.77 1.97 2.49
Cyanide & Cyanogen 0.24 0.17 0.35 0.29 0.21 0.31
Hydrogen Sulfide 0.00 0.00 0.00 0.00 0.00 0.00

Nitrous Oxide 8.08 110.69 6.54 5.38 8.18 5.64
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TABLE B-9 (Cont'd).

Test Number, vvT
Aldehydes and Ketones
Formaldehyde
Acetaldehyde

Acetone

Isobutyraldehyde
Methylethylketone
Hexanaldehyde

Aldehydes and Ketones
Total as % of THC, %

Individual Hydrocarbons

SUMMARY OF EMISSION RESULTS CAR 09 - 1978 FORD FIESTA

Emission Rate, mg/km (Except at Noted)

PTP

HFET

As-Received

After Tune-up

As-Received

After Tune-up

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Toluene Individual HC
Total as % of THC, %

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines

Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

0%1

0.00
0.00
0.00

0.0C
0.00

22.69
24.65
9.38
5.83

1.04
4.56
6.86
17.41

0.02
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00

092

3.39
0.00
0.00

26.43
24.86
10.21

7.73

0.00
5.57
8.78
23.05

106.6
26.0

0.02
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

096

32.90
25.00
10.27

4.95

0.00
4.44
6.13
21.25

104.9
30.9

0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

091
0.00

0.00
0.00

0.00

0.00.

o O

7.15
14.94
4.09
0.00

0.03
1.42
2.08
0.00

.00
.00
.00
.00
.00

[eNoNoNeNe]

092

1.80
0.00
0.00

5.18
14.46
4.14
0.00

0.00
2.26
2.10
2.89

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

096

2.45
0.00
0.00

0.00
0.00

NN
[l

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
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Test Number,

TABLE B-9 (Cont'd).

T

Trace Elements

Sodium
Sulfur
Vanadium
Cadmium
Magnesium
Chlorine

Chromium
Copper
Tin

Lead
Aluminum
Potassium

Manganese
Zinc
Antimony
Silicon
Calcium
Iron

Barium
Phosphorus
Titanium
Bronine

Arsenic
Molybdenum
Tungsten
Strontium

Note:

Na
S
\Y

cd

Mg

Ccl

Cr
Cu
Sn
Pb
Al

K

Mn
Zn
Sb
Si
Ca
Fe

Ba

P
Ti
Br

EMISSION RATE, MG/KM

SUMMARY OF EMISSION RESULTS CAR 09 - 1978 FORD FIESTA

FTP
As Received After Tune-up
091 092 096
0.18 0.34 0.08
0.01 0.01
0.01
0.01 0.01
0.01 0.04
0.01 0.02
0.06 0.06 0.08
0.08 0.02 0.19
0.02
0.21 0.29 0.18
0.05
0.13 0.17 0.16

HFET

After Tune-up

As Received
091 092
2.06 2.55
0.01
0.01
0.02
0.01 0.01
0.02 0.03
0.11 0.23
0.08 0.15

096

0.47

0.07

Nickel, mercury, selenium, cobalt and platinum were analyzed for, but not detected.
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TABLE B-10.

Test Number, vvT
Barometer, mm Hg
Humidity, g/km
Temperature, °C

Total Fuel Sulfur, mg/km

Avg,., Exh. Oxygen, %
Catalyst Avg. Temp., °C
Catalyst Max. Temp., °C
Carbon Dioxide, g/km
Fuel Cons., £/100 km

Regulated Emissions
Hydrocarbons, (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds

Ammonia
Cyanide & Cyanogen

Hydrogen Sulfide
Nitrous Oxide

SUMMARY OF EMISSION RESULTS CAR 10 -~ 1978 CHRYSLER NEW YORKER

Emission Rate, mg/km (Except as Noted)

FTP HFET
As-Received After Tune-up As-Received After Tune-up
101 102 106 107 101 102 106 107
744.7 740.2 737.9 736.6 744.7 740.2 737.9 737.4
l12.6 13.1 11.2 12.2 11.8 10.8 10.0 11.3
25.6 28.3 25.6 23.3 31.1 30.0 26.7 25.6
31.45 33.26 29.39 28.98 19.94 21.60 19.52 19.44
- 1.59 1.40 1.11 - 3.82 1.85 1.70
384.6 401.6 404.6 398.2 282.1 294.6 279.5 278.2
19.32 20.43 18.05 17.80 12.25 13.27 11.99 11.94
2.84 11.00 0.84 0.81 0.38 3.85 0.14 0.15
37.60 26.84 9.98 10.31 2.33 2.64 0.61 0.72
2.28 2.69 1.84 1.92 1.49 1.83 1.15 1.31
264.23 195.43 84.49 82.32 71.46 112.49 60.92 62.86
l19.8 9.8 10.2 1.8 8.1 34.7 4.2 0.0
1262.1 1929.9 555.7 385.5 290.2 772.9 67.6 74.8
0.03 0.05 0.02 0.03 0.01 0.02 0.05 0.01
0.00 0.01 0.00 0.00 0.00 0.05 0.00 0.00
3.29 1.30 3.21 5.39 1.77 0.98 3.71 0.84
1.91 0.79 0.27 0.19 0.12 0.19 0.10 0.14
0.25 0.42 0.39 0.15 0.13 0.00 0.00 0.11
12.94 20.26 12.29 13.57 13.01 11.20 7.78 9.28
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TABLE B-10 (Cont'd).

Test Number, VvT
Aldehydes and Ketones

Emission Rate, mg/km (Except at Noted)

SUMMARY OF EMISSION RESULTS CAR 10 - 1978 CHRYSLER NEW YORKER

Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methylethylketone
Hexanaldehyde

Aldehydes and Ketones

Total as % of THC, %

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Toluene Individual HC

Total as % of THC, %

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines

Monomethylamine
Monoethylamine
Trimethylamine

Diethylamine
Triethylamine

FTP HFET
As-Received After Tune-up As-Received After Tune-up
101 102 106 107 101 102 106 107

17.01 8.99 9.86 1.76 6.44 33.81 3.36 0.00
2.82 .83 0.35 0.00 1.66 0.91 0.79 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19.8 9.8 10.2 1.8 8.1 34.7 4.2 0.0

0.7 0.1 1.2 0.2 2.1 0.9 3.0 0.0
293.46 248.53 83.07 88.38 74.68 50.28 16.93 21.48
301.62 178.22 254,75 89.48 70.75 160.66 15.57 18.86
33.92 24.92 20.10 19.41 13.19 13.15 4.15 4.64
129.05 69.73 29.06 23.03 24.00 6.39 3.11 4.70
0.98 1.81 0.00 5.54 0.00 0.00 0.00 0.00
105.46 87.47 38.25 39.34 27.60 151.84 7.02 5.86
130.88 266,97 42.08 41.98 31.01 98.32 7.27 7.16
266.75 1052.27 88.34 78.29 48.94 292,25 13.55 12.06
1262.1 1929.9 555.7 385.5 290.2 772.9 67.6 74.8
44.4 17.5 66.2 47.6 76.4  20.1 48.3 49.9
0.03 0.03 0.02 0.02 0.01 o0.01 0.02 0.00
0.00 0,02 0.02 0.02 0.00 0.01 0.03 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00
0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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TABLE B-10 (Cont'd). SUMMARY OF EMISSION RESULTS CAR 10 - 1978 CHRYSLER NEW YORKER

EMISSION RATE, MG/KM

TP HFET
As Received After Tune-up As Received After Tune-up

Test Number, VVT 101 102 106 107 101 102 106 107
Trace Elements '

Sodium Na 0.25 0.26 0.10 0.04 0.14 0.06

Sulfur S 1.06 1.50 0.29 0.27 0.70 0.86 1.31 1.44
Vanadium v 0.02 0.01 0.01 0.01 0.01 0.01

Cadmium ca 0.01 0.01

Magnesium Mg 0.34 0.40 0.11 0.12 0.08 0.17 0.03 0.06
Chlorine Ccl 0.41 0.50 0.08 0.08 0.19 0.52 0.05 0.09
Chromium Cr

Copper Cu 0.03 0.04 0.01

Tin Sn 0.03 0.03 0.01

Lead Pb 0.80 1.18 0.09 0.12 0.47

Aluminum Al 0.13 0.29 0.01 0.02 0.03 0.15 0.0l 0.01
Potassium K 0.01 0.01

Mangancse Mn 0.16 0.41 0.06 0.20

Zinc Zn 1.75 2.14 0.15 0.25 0.29 0.79 0.07 0.18
Antimony Sh 0.01 0.01

Silicon Si 0.35 0.45 0.05 0.06 0.172 2,57 0.40 0.49
Calcium Ca 1.80 2.06 0.45 0.60 0.39 0.89 0.18 0.28
Iron Fe 8.57 9.88 0.48 0.39 1.81 6.65 0.28 0.47
Barium Ba 0.01 0.01 0.01

Phosphorus P 1.13 1.27 0.22 0.30 0.24 0.50 0.07 0.17
Titanium Ti 0.01 0.01 0.01

Bromine Br 0.03 0.06 0.06

Arsenic As 0.02 0.07

Molybdenum Mo 0.52 0.49 0.17 0. 38 0.13 0.28 0.43 0.15
Tungsten W 0.13 0.12 0.07 0.06
Strontium Sr 0.32 0.28 0.12 0.20 0.14 0.18 0.21 0.09

Note: Nickel, mercury, selenium, cobalt and platinum were analyzed for, but not detected.
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FTP INDIVIDUAL SAMPLE RESULTS
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Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

QOrganic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines

Monomethylamine
Moncethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

NzO

TABLE C-1.

Emissions in mg/km

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS
CAR 01 AS-RECEIVED

Test 0Ql1

COLD-UDDS

60.42
18.92
2.32
0.00

6.80
0.80
0.00

0.00
0.00

0.03
0.03
0.00
0.00

0.00
0.02
0.02
0.00
0.00

Emissions in ppm

HOT-UDDS

21.69
3.83
1.09
0.00

5.18
0,35
0.00

0.23
0.10
0.01
0.00

0.00
0.04
0.00
0.00
0.00

COLD-UDDS HOT-UDDS
1 2 3 4
19.34 4.54 4,22 2.86
25.13 9.93 8.93 4,58
2.92 1.25 1.66 0.93
13.61 0.13 0.31 0.00
0.16 0.00 0.00 0.00
10.55 4.69 4.18 2.14
13.57 5.67 4,81 3.59
22,39 9.69 7.21 3.93
0.64 0.84 1.33 0.76

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monomethylamine

Monocethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

'NZO

Emiss§§ﬁ§ f“zmg/km

25.14
3.12
3.70
0.00

9.52
0.35
0.00

0.00
0.00

0.29
0.09
0.00
0.00

COLD-UDDS

0.04

0.00
0.00
0.00
0.00

HOT-UDDS

Emissions in ppm

23.31
1.68
1.34
0.00

13.46
4.48
0.00

0.00
0.00

0.05
0.03
0.00
0.00

0.06
0.00
0.00
0.00
0.00

COLD-UDDS HOT-UDDS

1 2 3 4
15.40 3.53 3,74 2.36
19.96 6.95 6.13 2.62
2.73 1.38 1.73 1.07
10.69 0.00 0.35 0.00
0.17 0.07 0.07 0.08

8.39 3.40 2.86 1.18
11.64 7.31 3.82 2,70
19.08 7.35 4.73 2.23

0.25 0.81 1.00 0.60



Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monomethylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons
Methane

Ethylene

Ethane

Acetylene

Propane
Propylene
Benzene
Toluene

[¢]
N2

TABLE C-2.

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS
CAR 02 AS-RECEIVED

Test 021
Emissions in mg/km

COLD-UDDS HOT-UDDS
25.26 16.37
8.45 5,38
0.00 0.01
0.00 0.00
0.00 0.00
1.40 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.47 0.75
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Emissions in ppm

COLD-UDDS

1 2
14.85 5.29
7.39 1.37
2.01 1.19
5.49 0.00
0.16 0.12
2,51 0.00
4.53 0.33
7.47 0.45
2.09 1.32

HOT-UDDS

3 4

6.83 6.07
3.57 1.24
1.76 1.44
0.00 0.00
0.09 0.03
0.86 0.00
1.27 0.30
2.04 0.12
3.04 1.14

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

‘N,O

2

Emissions in mg/km

Test 022

COLD-UDDS

9.37
5.46
0.27
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

HOT-UDDS

16.28
27.16
0.19
0.00

0.00
0.00
0.00

0.00
0.00

0.24
0.01
G.00
0.00

0.00
0.00
0.00
0.00
0.00

COLD-UDDS

1 2
14.16 5.35
6.86 0.91
1.86 1.17
4.21 0.00
0.11 0.04
2.41 0.00
4.42 0.34
6.89 0.71
2.24 1.31

HOT-UDDS

3 4

5.82 5.03
2,74 1.11
1.62 1.11
0,00 0.00
0.04 0.01
0.76 0.00
1.13 0.44
1.61 0.00
3.31 1.43
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Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thy lamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N20

TABLE C-3.

CAR 03 AS-RECEIVED

Test 031
Emissions in mg/km
COLD-UDDS HOT-UDDS
21.01 32.36
2.85 0.40
0.17 0.02
0.00 0.00
0.30 1.27
0.09 0.11
0.00 0.00
0.00 0.00
0.00 0.05
0.00 0.00
0.00 0.00
0.00 0.00
C.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 ]
11.95 3.95 6.90 4.74
6.00 0.72 2.27 0.00
2.25 1.32 1.86 0.00
4.97 0.00 0.00 0.82
0.10 0.00 0.00 0.00
2.00 0.00 0.57 0.00
4.54 1.10 1.49 0.52
9.71 1.40 2.99 0.23
2.75 1.30 2.19 1.12

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N20

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS

Test 032

Emissions in mg/km

COLD-UDDS

19.26

0.13
0.01
0.00
0.00

0.00
0.00
0.08
0.00
0.00

HOT-UDDS

20.44
0.01
0.00

1.95
0.87
0.00

0.00
0.00

0.16
0.00
0.00
0.00

0.00
0.00
Q.00
0.00
0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 4
12.25 5.64 10.51 1.24
5.05 0.46 3.19 0.17
2.11 1.18 1.76 0.87
3.49 0.00 0.00 0.00
0.07 0.00 0.00 0.00
1.68 0.00 0.65 0.00
3.99 0.51 1.96 0.42
8.11 0.74 3.04 0.44
3.26 1.25 2.48 0,93
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Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehygde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines

Monomethylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N2O

TABLE C-4.

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS
CAR 03 AFTER TUNEUP

Test 036
Emissions in mg/km
COLD-UDDS HOT-UDDS
22.67 13.52
4.06 6.43
0.37 0.00
0.00 0.00
2.19 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.10 0.14
0.00 0.00
0.00 0.00
0.00 0.00
0.03 0.00
0.00 0.00
0.01 0.00
0.00 0.00
0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS

1 2 3 4

7.13 6.28 10.06 7.70
4,33 0.59 2.84 0.22
1.75 1.22 1.71 1.05
2.68 0.00 0.00 0.00
0.23 0.16 0.17 0.20
1.87 0.00 0.49 0.00
3.43 0.38 1,37 0.20
9.45 0.81 2,72 0.30
3.48 1.58 2.30 0.00

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines

Monome thylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons
Methane

Ethylene

Ethane

Acetylene

Propane
Propylene
Benzene
Toluene

NZO

Test 037

Emissions in mg/km

18.65
0.53
0.30
0.00

0.07
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.00

COLD-UDDS

HOT-UDDS

10,90
1.94
0.62
0.00

0.07
0.05
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS

1 2
10,04 7.20
5.06 0.53
1.75 1.10
4.30 0.00
0.02 0.01
1.93 0.00
4.03 0.94
10.72 0.87
2.99 1.23

HOT-UDDS
3 4
10,02 8.52
2.69 0.15
1.64 0.87
0.00 0.00
0,00 0.00
0.55 0.00
1.49 0.54
2.66 0.15
2.29 0.79
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Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldchydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Iscbutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

oOrganic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Moncme thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

NZO

TABLE C-5.

CAR 04 AS-RECEIVED

Emissions in. ppm

Test 041
Emissions in mg/km

COLD~-UDDS HOT-UDDS
45.75 26,80
4.67 12.69
0.84 0.35
0.00 0.00
7.73 5.13
3.34 1.46
0.00 0.00
0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

COLD-UDDS HOT-UDDS
1 2 3 4
16.67 8.88 17.27 8.44
19,37 3.06 16.57 2,92
5.21 3.45 4.94 3.32
5.16 0.00 7.39 0.00
0.42 0.25 0.28 0.23
7.92 0.96 5.43 0.90
8.67 2.47 7.61. 1.80
19.13 3.50 15.67 3.04
0.21 0.10 0.34 0.13

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monomethylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N20

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS

. Test 042
Emissions in mg/km

COLD-UDDS HOT-UDDS
45.68 31.11
0.56 1.11
0.51 0.84
0.00 0.00
4,55 4.46
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 4
16.20 9.26 15.87 8.48
20.61 3.47 14.22 3.33
5.54 3.64 4.75 3.41
3.68 0.00 5.10 0.00
'0.34 0,22 0.23 0.12
8.48 1.15 5.09 0.92
8.90 2,03 6.58 1.39
19.16 3.40 13.66 1.90
0.16 0.10 0.47 0.16



TABLE C-6. FTP INDIVIDUAL SAMPLE UNREGULATED EMISSION RESULTS
CAR 04 AFTER TUNEUP

Test 046
Emissions in mg/km
COLD-UDDS HOT-UDDS

Total Particulate 42.49 45.68
Ammonia 3.35 3.40
Cyanides & Cyanogen 1.32 0.73
Hydrogen Sulfide 0.00 0.00
Aldehydes & Ketones

Formaldehyde 7.14 7.54
Acetaldehyde 1.96 1.46
Acetone 0.00 0.00
Isobutyraldehyde - _
Methyl ethyl ketone ©.00 0.00
Hexanaldehyde 0.00 0.00
Organic Sulfides

Carbonyl sulfide 0.00 0.00
Methyl sulfide 0.00 0.00
Ethyl sulfide 0.00 0.00
Methyl disulfide 0.00 0.00
Organic Amines

Monome thylamine 0.01 0.00
Monoethylamine + dimethylamine 0.00 0.00
Trimethylamine 0.00 0.00
Diethylamine 0.00 0.00
Triethylamine 0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 4

Individual Hydrocarbons

Methane 27.31 6.35 10.30 5.80
Ethylene 22.67 4.00 11.97 3.56
Ethane 5.64 3.59 4.32 3.19
Acetylene 28.95 0.00 1.37 0.00
Propane 0.21 0.07 0.04 0.00
Propylene 8.97 1.06 3.82 0.85
Benzene 11.16 1.71 4,19 1,27
Toluene 26.10 4,18 9.08 2.49

N20 0.16 0.07 0.30 0.11
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Total Particulate
Mnmonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acectone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide

Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Ny0

TABLE C-7.

CAR 05 AS-PECEIVED

Test 051
Emissions in mg/km

COLD-UDDS HOT-UDDS
10.33 3.83
13.77 21.63
0.48 0.67
0.00 0.00
5.74 1.39
0.69 0.57
12.24 7.15
0.00 0.00
0.00 0.00
0.27 0.02
0.04 0.01
0.04 0.00
0.01 0.00
0.00 0.00
0,00 0.00
0.00 0.00
0.00 0,00
0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 4
7.44 3.74 5.06 3.79
6.90 3.60 3.81 4.54
1.77 1.03 1.35 1.12
2.87 0.00 0.00 0.00
0.19 0.00 0.11 0.15
3.22 1.41 1.46 1.75
4.96 2,91 3.00 3.17
8.20 3.27 3.82 3.60
5.24 1.43 6.11 1.62

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N O
2

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS

. Test 052
Emissions in mg/km

COLD-UDDS HOT-UDDS
9.87 10.31
18.76 20.62
0.91 0.80
0.00 0.00
0.55 0.00
1.80 0.52
6.95 0.00
0.00 0.00
0.00 0.00
0.09 0.02
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS

1 2 3 4
7.47 3.77 4,89 3,61
7.30 3.66 3.35 3.15
1.71 1.02 1.23 0.97
2.33 0.00 0.00 0.00
0.11 0.04 0.00 0.04
3.47 1.60 1.39 1.38
5.01 3.21 2.84 2.74
8.09 3.68 3.02 2.37
6.24 1.31 8.41 1.47
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Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines

Monome thylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Nzo

TABLE C-8.

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS
CAR 05 AFTER TUNEUP

Test 056

Emissions in mg/km

COLD-UDDS

24.53
1.01
0.00

0.07
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.00

HOT-UDDS

4.06
30.61
0.96
0.00

0.00
0.45
3.35

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 4
6.89 4.11 5.10 3.65
6.54 4.23 3.34 3.80
1.63 1.09 1.27 1.08
1.68 0.00 0.00 0.00
0.73 0.00 0.00 0.00
3.20 1.72 1.42 1.59
4.48 3.16 2.69 2.82
9.02 4.81 3.78 3.83
7.28 1.74 8.26 2.04

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monomethylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

"N,O

2

. Test 057
Emissions in mg/km
COLD-UDDS HOT-UDDS
3,05 1.24
30.72 38.20
0.72 0.70
0.00 0.00
1.07 0.00
1.53 0.77
0.00 0.00
0.00 0.00
0.00 0.00
0.03 0.01
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0,00 0.00
0.00 0.00
0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS

1 2 3 4

7.03 3.47 4.77 3.35
6.22 2.33 2.43 2.24
1.64 0.92 1.19 0.88
2.31 0.00 0.00 0.00
0.17 0.00 0.00 0.00
2.93 0.9%6 1.00 0.84
4.39 2.33 2,25 1.98
8,27 2.49 2.74 1.77
7.30 1.59 7.07 1.70
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Total Particulate
Ammonia

Cyanides & Cyanaogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N30

TABLE C-9.

Test 061

CAR 06 AS-RECEIVED

Emissions in mg/km

COLD-UDDS

21.68
17.50
6.71
0.00

HOT-UDDS

15.80
15.62
5.60
0.00

0.42
1.36
0.00

0.00
0.00

0.09
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS HOT-UDDS

1 2 3 4
12.49 3.04 5.00 2.26
18.46 3.09 7.23 1.56
2,30 0.99 1.45 0.77
7.80 0,00 0.33 0.00
0.17 0.00 0.00 0.00
8.08 1.41 3.09 0.70
9.73 2.80 3.58 1.44
19,78 4,21 5.83 2.14
2.78 4.16 5.94 4.03

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Iscbutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons
Methane

Ethylene

Ethane

Acetylene

Propane
Propylene
Benzene
Toluene

N,0

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS

Emissions in ppm

Test 062
Emissions in mg/km

COLD-UDDS HOT-UDDS
25,61 16.15
12,59 9.08
7.29 4.07
0.00 0.00
1.83 0.93
3.43 1.56
0.00 0.00
0.63 0.00
0.00 0.00
0.05 0.01
0.00 0.00
0.02 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

COLD-UDDS

1 2
14,06 2,37
19.01 1.68
2,22 0.68
12,35 0.00
0.28 0.00
8.08 0.83
10.81 2.25
22.21 3.64
2.64 5.25

HOT-UDDS

3 3

3.20 2.01
4.00 0.72
1.00 0.57
0.07 0.00
0.00 0.00
1.91 0.00
2.46 0.99
4.28 1.59
6.67 4.11



TABLE C~10. FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS
CAR 06 AFTER TUNEUP

Test 066 Test 067
Emissions in mg/km Emissions in mg/km
COLD~UDDS HOT-UDDS COLD-UDDS HOT-UDDS
Total Particulate 13,53 12.21 Total Particulate 33.94 14.10
Ammonia 10,42 8,39 Ammonia 4.83 3.95
Cyanides & Cyanogen 2.87 1,41 Cyanides & Cyanogen 2,20 1.72
Hydrogen Sulfide 0.00 0.00 Hydrogen Sulfide 0.20 0.00
Aldehydes & Ketones Aldehydes & Ketones
Formaldehyde 2,21 1.32 Formaldehyde 1.71 0.00
Acetaldehyde 2,70 1,19 Acetaldehyde 1.32 0.00
Acetone 0.00 0.00 Acetone 0.00 0.00
Isobutyraldehyde - 0.00 Isobutyraldehyde - -
Methyl ethyl ketone 0.49 0,00 Methyl ethyl ketone 0.00 0.00
Hexanaldehyde 0.00 0.00 Hexanaldehyde 0.00 0.00
Organic Sulfides Organic Sulfides
Carbonyl sulfide 0.04 0.03 Caxbonyl sulfide 0.02 0.00
Methyl sulfide 0.00 0.03 Methyl sulfide 0.01 0.00
Ethyl sulfide 0.02 0.01 Ethyl sulfide 0.02 0.00
Methyl disulfide 0.00 0.00 Methyl disulfide 0.01 0.00
(? Organic Amines Organic_Amines
' "Monomethylamine 0.00 0.00 Monome thylamine 0.00 0.00
Monoethylamine + dimethylamine 0.00 0.00 Monoethylamine + dimethylamine 0.00 0.00
Trimethylamine 0.00 0.00 Trimethylamine 0.00 0.00
Diethylamine 0.00 0.00 Diethylamine 0.00 0.00
Triethylamine 0.00 0.00 Triethylamine 0.00 0.00
Emissions in ppm \ Emissions in ppm
COLD-UDDS HOT-UDDS COLD-UDDS HOT-UDDS
1 2 3 4 1 2 3 4
Individual Hydrocarbons Individual Hydrocarbons
Methane — 12.87 2.90 5.89 2.60 Methane L 16.47 2.80 3.57 0.34
Ethylene 15.58 1.17 5.63 1.21 Ethylene 16.85 1.00 4.97 1.09
Ethane 2.20 0.79 1.42 0.93 Ethane 2,17 0.70 1.23 0.69
Acetylene 9.35 0.00 0.30 0.00 Acetylene 14.16 0.00 0.00 0.00
Propane 0.30 0.20 0.30 0.28 Propane 0.41 0.00 0.02 0.01
Propylene 6.50 0.27 2.03 0,36 Propylene 6.88 0.39 2.01 0.35
Benzene 8.72 1,48 2.87 1.10 Benzene 11.02 1.28 2,81 1.09
Toluene 16.36 2,06 4.39 0.87 Toluene 25.63 2.11 4,68 1.92

N0 1.72 1.00 3.02 0.99 N0 1.26 0.79 2.00 0.74



¢T-0

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N20

TABLE C-11.

Test 071

CAR 07 AS-RECEIVED

Emissions in mg/km

COLD-UDDS

19.07
5.19
1.25
0.00

0.00
0.00
0.00
0.00
0.00

HOT-UDDS

33.38
1.65
0.17
0.00

4.83
1.93
0.00

0.00
0.00

0.11
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 4
10.70 6.39 6.88 7.22
12.24 2.79 4.95 2.63
1.78 0.93 1.22 0.97
4.03 0.32 0.51 0.36
0.19 0.10 0.13 0.00
4.42 0.78 1.52 0.96
5.11 1.34 2.14 1.23
10.62 2.06 2,76 1.84
0.19 0.00 0.03 0.04

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N,0

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS

Emissions in ppm

Test 072
Emissions in mg/km

COLD-UDDS HOT-UDDS
38.02 31.57
1.93 2,22
1.01 0.59
0.00 0.00
6.54 6.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.02 0.01
0.00 0.01
0.01 0.01
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

COLD-UDDS HOT-UDDS

1 2 3 4
10.49 7.60 6.94 7.00
13.60 2.75 5.41 2.71
1.90 0.93 1.17 0.92
4.32 0.00 0.48 0.28
0.16 0.00 0.00 0.00
5.51 0.86 1.54 0.79
6.70 1.54 2.52 1.34
14.92 2.46 3.77 1.91
0.22 0.00 0.08 0.00



‘'otal Particulate
mmonia

‘'yanides & Cyanogen
ydrogen Sulfide

ldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

(@] X

| Organic Amines

= Monome thylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N,O

TABLE C-12.

CAR 07 AFTER TUNEUP

Test 076
Emissions in mg/km

COLD-UDDS HOT-UDDS
38.81 28.48
16.00 13.38
0.12 0.02
0.00 0.00
- 7.15
- 1.70
- 0.00
- 0.00
- 0.00
- 0.00
0.01 0.01
0.01 0.01
0.03 0.01
0.02 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0,00 0.00
0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS

1 2 3 4
9.93 5.98 6.13 5.85
13.49 2.93 4.80 3.03
1.82 0.88 1.04 0.89
3.94 0.28 0.48 0.29
0.00 0.00 0.00 0.00
5.31 0.70 1.44 0.76
6.07 1.31 1.95 1,30
12.42 2.17 2,95 1.81
0.22 0.01 0.11 0.10

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons
Methane

Ethylene

Ethane

Acetylene

Propane
Propylene
Benzene
Toluene

N20

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS

Emissions in ppm

Test 078
Emissions in mg/km

COLD-UDDS HOT-UDDS
49.86 38.09
14.23 8.30
0.54 0.42
0.00 0.00
8.42 7.13
1.11 0.63
0.00 0.00
0.00 0.00
0.00 0.00
0.05 0.02
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

COLD-UDDS HOT-UDDS

1 2 3 4
10.04 3.93 5.88 3.92
13.91 3.07 6.45 3.00
1.63 0,66 0.95 0.64
3.32 0.00 0.36 0.13
0.06 0.02 0.00 0.00
5.34 0.78 1.81 0.71
6.39 1.29 2.59 1.16
12.06 2.21 4.57 1.57
0.11 0.01 0.05 0.01



PTI-O

Total Particulate
Ammonia
Cyanides & Cyanogen
Hydrogen Sulfide
s
Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amincs
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Rcetylene

Propane
Propylene
Benzene
Toluene

N,0

TABLE C-13.

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS
CAR 08 AS-RECEIVED

Test 081

Emissions in mg/km

COLD-UDDS

25.37
1.85
2.14
0.00

4.73
0.00
0.00

0.00
0.00

0.04
0.02
0.12
0.01

0.00
0.00
0.00
0.00
0.00

HOT-UDDS

12.22
3.40
0.76
0.00

5.63
0.00
0.00

0.00
0.00

0.00
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS HOT-UDDS

1 2 3 4
4.28 0.31 1.66 0.66
9.53 0.29 2.94 0.20
1.17 0.24 0.64 0.26
3.91 0.00 0.00 0.00
0.00 0.00 0.00 0.00
4.52 0.00 0.94 0.00
4.77 0.19 1.63 0.00
11.24 0.73 3.88 0.15
2.31 0.89 2.34 0.67

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

. Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N20

RESULTS
. Test 082
Emissions in mg/km

COLD-UDDS HOT-UDDS

30.00 15.85

4.16 15.71

2.04 0.37

0.00 0.00

6.96 4.19

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.03 0.02

0.04 0.00

0.01 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

Emissions in ppm
COLD-UDDS HOT-UDDS
1 2 3 4

6.11 0.87 2.37 0.59
11.23 0.34 3.19 0.27
1.34 0.44 0.75 0.38
4.13 0.00 0,00 0.00
0.16 0,00 0.00 0.00
5.11 0.00 1,04 0.00
5.68 0.16 1.52 0.00
13.23 0.99 3.05 0.00
1.47 0.75 2,08 0.55




ST

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines

Monome thylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N,O

TABLE C-14.

Test 086

CAR 08 AFTER TUNEUP

Emissions in mg/km

COLD~-UDDS

49.39
3.28
2.20
0.00

1,50
0.00
0,00

0.00
0.00

0,01
0.06
0.00
0.00

0.00
0.00
0,00
0.00
0.00

HOT-UDDS

28.28
3.56
1.80
0.00

0.06
0.04
0.01
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS HOT-UDDS

1 2 3 4
11.75 2.37 4.44 2.07
15.44 1.78 7.15 1.40
2.09 0.95 1.42 0.87
9.46 0.00 0.00 0.00
0.26 0.00 0.18 0.00
6.52 0.79 3.09 0.61
9.35 2.18 3.71 1.29
17.14 2.70 6.68 1.91
0.98 0.60 1.95 0.62

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines

Monome thylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Me thane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N20

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS

Test 087

Emissions in mg/km

COLD-UDDS

50.03
4.52
2.68
0.10

0.02
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.00

HOT-UDDS

28.83
4.34
1.86
0.00

0.02
0.01
0.01
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS

1 2
13.03 2.60
16.53 1.87
2.16 1.03
11.43 0.00
0.15 0.00
7.67 0.83
9.05 1.73
21.34 2,97
0.84 0.84

HOT-UDDS
3 4
4,57 2.19
6.67 1.47
1.45 0.94
0.00 0.00
0.00 0.00
2.96 0.63
3.77 1.45
7.68 2,11
' 2.09 0.61
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Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

0 Organic Amines

Monome thylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Praopylene
Benzene
Toluene

N,0

TABLE C-15.

Test 091

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS

CAR 09 AS-RECEIVED

Emissions in mg/km

COLD-UDDS

39.82
4.48
0.44
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

HOT-UDDS

38.00
1.40
0.26
0.00

0.04
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

COLD-UDDS
1 2
5.22 1.10
5.67 1.32
1.15 0.76
4.03 0.00
0.12 0.08
1.67 0.00
2.67 0.00
7.65 0.48
0.32 0.13

HOT-UDDS
3 4

1.64 1.02
3.86 1.17
1.03 0.76
0.00 0.00
0.14 0.07
0.92 0.00
1.10 0.25
2.54 0.00
0.47 0.15

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Bydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Bengzene
Toluene

N20

RESULTS
Test 092
Emissions in mg/km

COLD-UDDS HOT-UDDS

36.90 27.23

2.69 1.72

0.33 0.05

0.00 0.00

3.99 2.93

0.00 0.00

0.00 0,00

0.00 0.00

0.00 0.00

0.01 0.02

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

Emissions in ppm
COLD-UDDS HOT-UDDS
1 2 3 4

6.19 1.38 1.74 1.18
5.52 1.15 4.25 1.07
1.19 0.88. 1.08 0.81
5.22 0.00 0.00 0.00
0.00 0.00 0.00 0.00
1.78 0.00 1.28 0.00
2.91 0.35 1.45 0.21
8.83 0.76 3.93 0.00
0.47 0.16 0.60 0.20



LT-O

TABLE C-~16. FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS RESULTS
CAR 09 AFTER TUNEUP

Test 096
Emissions in mg/km
COLD-UDDS HOT-UDDS

Total Particulate 37.38 30.44
Ammonia 2.87 1.67
Cyanides & Cyanogen 0.48 0.26
Hydrogen Sulfide 0.00 0.00
Aldehydes & Ketones

Formaldehyde 1.12 1.51
Acetaldehyde 0.00 0.00
Acetone 0.00 0.00
Isobutyraldehyde - -
Methyl ethyl ketone 0.00 0.00
Hexanaldehyde 0.00 0.00
Organic Sulfides

Carbonyl sulfide 0.02 0.01
Methyl sulfide 0.0l 0.00
Ethyl sulfide 0.00 0.00
Methyl disulfide 0.00 0.00
Organic Amines

Monome thy lamine 0.00 0.00
Monoethylamine + dimethylamine 6.00 0.00
Trimethylamine 0.00 0.00
Diethylamine 0.00 0.00
Triethylamine 0.00 0.00

Emissions in ppm

COLD-UDDS HOT-UDDS
1 2 3 4

Individual Hydrocarbons
Methane 5.57 2.28 2.36 2.28
Ethylene 6.04 1.27 3.67 1.27
Ethane 1.30 0.86 1.04 0.86
Acetylene 3.40 0.00 0-.00 0.00
Propane 0.22 0.00 0.00 0.00
propylene 1.89 0.00 0.71 0.00
Benzene 2.66 0.00 1.17 0.00
Toluene 7.98 0.60 3.06 0.60

0.34 0.13 0.46 0.01

N,0
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Total Particulate
Ammonia

Cyanides & Cyancgen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons
Methane

Ethylene

Ethane

Acetylene

Propane
Propylene
Benzene
Toluene

N,0

TABLE C-17.

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS

CAR 10 AS-RECEIVED

_ Test 101
Emissions in mg/km

COLD-UDDS HOT-UDDS
177.09 329.96
3.71 2.97
0.92 2.65
0.25 0.25
19.80 14.91
4.10 1.86
0.00 0.00
0.00 0.00
0.00 0.00
0.05 0.02
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Emissions in ppm

COLD-UDDS

1 2
36.62 24,97
38.56 29.41
4.64 2.80
27.84 10.39
0.37 0.00
18.15 9.08
23.36 12.91
58.10 25.55
0.68 0.00

HOT-UDDS

3 4
25.74 21.25
30,62 27.40
3.38 2.73
20,93 6.57
0.15 0.00
10.89 8.33
14,22 11.05%
22.77 20.95
0.58 0.42

RESULTS
Test 102
Emissions in mg/km
COLD-UDDS HOT-UDDS

Total Particulate 160.89 221.48
Ammonia 3.08 3.31
Cyanides & Cyanogen 0.91 0.70
Hydrogen Sulfide 0.42 0.42
Aldehydes & Ketones

Formaldehyde 15.28 4.24
Acetaldehyde 1.94 0.00
Acetone 0.00 0.00
Isobutyraldehyde == -
Methyl ethyl ketone 0.00 0.00
Hexanaldehyde 0.00 0.00
Organic Sulfides

Carbonyl sulfide 0.03 0.03
Methyl sulfide 0.02 0.02
Ethyl sulfide 0.00 0.00
Methyl disulfide 0.00 0.00
Organic Amines

Monome thylamine 0.00 0.00
Moncethylamine + dimethylamine 0.02 0.00
Trimethylamine 0.00 0.00
Diethylamine 0.00 0.00
Triethylamine 0.00 0.00
Emissions in ppm
COLD~UDDS HOT-UDDS
1 2 3 4

Individual Hydrocarbons

Methane 45.95 20.20 20.50 11.97
Ethylene 36.97 15.71 21.47 9.04
Ethane 4.33 1.96 2.57 1l.61
Acetylene 33.99 0.00 10.14 0.00
Propane 0.44 0.17 0.26 0.00
Propylene 18,23 7.07 10.32 5.03
Benzene 54.45 22,78 41,05 14.91
Toluene 202.84 84.55 157.98 63.27
de‘ 0.55 0.58 0.76 0.54



6T-2

‘otal Particulate
mmmonia

‘'vyanides & Cyanogen
iydrogen Sulfide

.ldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines
Monome thylamine

Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

N20

TABLE C-18.

Test 106
Emissions in mg/km

FTP INDIVIDUAL SAMPLE UNREGULATED EMISSIONS

CAR 10 APTER TIUNEUP

COLD-UDDS

77.35
0.94
0.01
0.24

12.77
0.00
0.00

0.00
0.00

0.04
0.02
0.00
0.00

0.00
0.00
0.00
0.00
0.00

Emissions in ppm

HOT-UDDS

89.88
2.39
0.46
0.51

0.01
0.02
¢.00
0.00

0.00
0.00
0.00
0.00
0.00

COLD-UDDS HOT-UDDS
1 2 3 4
18.83 4.64 8.07 3.07
27.43 5.88 12.03 1.43
3.70 1.74 1.80 1.32
13.41 0.00 5.09 0.00
0.00 0.00 0.00 0.00
12,67 2.89 5.27 0.00
12.71 3.58 5.93 1.07
26.49 7.64 11.15 2.73
0.40 0.29 0.52 0.28

Total Particulate
Ammonia

Cyanides & Cyanogen
Hydrogen Sulfide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Isobutyraldehyde
Methyl ethyl ketone
Hexanaldehyde

Organic Sulfides
Carbonyl sulfide
Methyl sulfide
Ethyl sulfide
Methyl disulfide

Organic Amines

Monomethylamine
Monoethylamine + dimethylamine
Trimethylamine

Diethylamine

Triethylamine

Individual Hydrocarbons
Methane

Ethylene

Ethane

Acetylene

Propane
Propylene
Benzene
Toluene

N O
2

RESULTS
Test 107
Emissions in mg/km

COLD-UDDS HOT-UDDS

86.99 78.80

5.55 2.32

0.26 0.13

0.22 Q.10

3.89 0.15

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.03 0.01

0.01 0.01

0.00 0.00

0.00 0.00

0.01 Q.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

Emissions in ppm
COLD-UDDS HOT-0UDDS
1 2 3 4

21.00 5.56 6.79 3.82
28.75 5.58 9.95 2.75
3.55 1.73 1.69 1.30
12.43 0.00 2.70 0.00
0.00 0.00 0.00 1.51
12.15 2.79 4.14 1.31
13.16 3.37 4.84 1.67
26.01 7.01 8.17 2.19
0.45 0.29 0.75 0.25



APPENDIX D

COMPUTER PRINTOUTS OF THE
REGULATED EMISSIONS TEST RESULTS



TEST MO, 1FTP

VEHICLE NDDEL 78 BUICK REG“L
ENGINE 5,0 L(305. CID) V
TRANSMISSION A3

BAROMNETER 739,39 HM HG(29.11 IN HG)
RELATIUE HUNIDITY 37. PCT
BAG_RESULTS

BAG_NUMBER
DESCRIPTION

BLOWER DIF P MM, NM20(IN, H20)

BLOWER INLET P MM, H"OUN. H20)

BLOWER INLET TEMP. DEG., C(DEG. F)

BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES(SCF)
g&!('PLE ET NGE/PPM

:
m
d
~
o

Nox ECKGRD HCT(R/RMGE/PPH
OILUTION FACTOR

HC CONCENTRATION FPM

€O CONCENTRATION PP

C02 CONCENTRATION PCT

NOX CDNCENYRATION PPH

HC  MASS GRANS

CO HASS GRANS

C02 HASS GRANS

NOX MASS GRAMS

HC  GRARS/KM
CO  GRAMS/KN
€02 GRAMS/KHM
NDX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
HEASURED DISTANCE L4

DFCs WET (DRY)

SCFy WET (DRY)

VoL (SCM)

SAM BLR (SCM)
KM_ (MEASURED)
FUEL CON“UHPTION L/100KM

COMPOSITE RESULTS
TEST NUMBER 011FTP
BAROMETER MK HG 73%.4
HUMIDITY G/Ki 5.9
TEMPERATURE DEG C 2141

TEST NO. OI1FET RUN 1
VEHICLE MODEL 78 BUICK REGAL
ENGINE 5.0 L(305, CID)
TRANSHISSION A3

BAROMETER 739,14 MM_HB(29.10 IN HG)
RELATIVE HUNIDITY 37, PCT
BAG_RESULTS

TEST CYCLE

BLOWER DIF P MM, H20(IN, H20)

BLDHER }g{é; Y;E:PP'. gég(IN-DHZD)
. » C(DEG, F)

BLOHER REVOLUTIONS

T FLOW STD. CU. HETRE.:(SCF)

AMPLE METER/| /PPH

HC  BCKGRD HETER/RANGE PPM

co »AHPLE HE ER/PANGE/PPH

Ca CKG ETER/RANG

[X1rd HETER/RQ«GE/PCT
€a2 CKGR HETER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKXGRD WETCR/RANGE/PPN
DILUTION FACTOR

HC  CONC RATION PPN

CO_ CONCENTRATION PPM

€02 CONCENTRATION PCT

NOX CONCENTRATION PFM

HC  MASS GRAMS
€O MASS GRAMS
C02 MAGS GRAMS
NOX MASS GRAMS

RUN TINE SECONDS

DFCs WET (DRY)

SCFy WET (DRY)

VoL (SCM)

SAn BLR (SCH)

KM (MEASURED)
TEST NUMBER»
BARDHETERe HH HG
HUMIBITYy G/KG
TEMPERATURE » DEG C
CARDON DIDXIDE, G/KH
FUEL CONSUMFTION» L/7100KM
HYDROCARBONS » G/KM
CARBON MONOXIDE» G/XKH
OXIDES OF NITROGEN» G/KM

TABLE D-1. TEST NO. 011 EMISSION RESULTS

FTP

FET

1
COLD TRANSIENT
74%.3 (29.9)

3.4/
80,87 2/ 61,

1,001

VEHICLE CMISSIONS RESULTS

PROJECT 11-5830 -007
VEHICLE NO,01
DATC 1/20/31
BAG CART NO.
DYND NO. 3
CVs NO. 2

DRY BULB TEMP, 21.1 DCG C(70.0 DEG F)
ABS, MUMIDITY 5.9 GH/KG

2
STABILIZED
7620 (20.0)

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.O1

DATE 1/20/81

BA CART NO. 1
DYNO NO.

Cvs o,

DRY DULB TEHP, 21.1 DEG C(?
ABS, HUMIDITY 5.9 GM/K 0:0 06 P

FET

7395 (29.7)
744,2 (29.3)

41,1 (106,0)
C 40710
34,

10,3/ 27 1o.
94.0/13; 95,

96,4/ 35 1.51

o7/ 2/ 1.

W84

Q.
14,54
OL1FET
739.1
5.9
21.1

223.3
9.49

18
W72
92

TEST WEIGHT 1580. KG( 3500, LBS)

ACTUAL ROAD LOAD
ASOL INE

8,0 KW( 10,7 HP)

EM-344
ODDHETCR 39222, KH(SSMO. MILES)

NOX HUMIDITY CORRECTION FACTOR .86

3
HOT TRANSIENT
749.3 (29.3)

4
STABILIZED
759.5 (29.9)

736.4 122,0) 749.3 (29.5) 73604 (29.0) 744.2 (29,0)
41,7 (107.0) 39,4 _(103.0) 41,7 (107.0) 40.0 (104.0)
0525, §9994. 40553, 47566,
76,2 ( 2691,) 131.2 { 46324) 76,3 ( 26934) 131.1 ( 4628.)
29,3/ ¥/ 29}.. 10.1; g; 101, n.g; g; ? . 1.g; %; i?.
W2/ .3/ 12, . . . . .
65.0;.2/31‘?0. 39.3/1}/ 433. 9;-3555 24;- 7%’.?;:%/ ld;.
2/ 2/ . 3.1/11/ . , . . .
71.3; 3/ 1.30 4;.3; g; -gg ég.g; :1‘4 l.gz 49.%; 3/ .gg
S/ 3 . . . , . . .
50.2/ 2/ S1. 22,727 2% 23 53,17 2/ 53, 26,2/ 2/ 27,
A7 2 0, 7/ 2/ e 87 2/ . 74 1.
0.1 14.73 19,70 13.34
202, 89, 76. 45,
3043, 413, 233, 160,
126 .80 1.10 81
50.2 22,0 S52.4 25.0
12,41 4,22 3,44 3.43
271,77 63,35 20,03 24,356
1752,2 1928,9 1648, 4 1944,2
6.32 4.7 8,39 S.é
2412 1,07 »59 54
46,39 10,09 3.56 3.85
298,97 J07,3 281.7 307.0
1.08 W26 1,13 .89
14.16 13,94 12,34 13.44
S04. 867, 503, 868,
5.86 6.28 §.8! 6,33
W912 ( 4 701) 2924 ¢ J9LD)
1,000 ( L9290 1,000  .979)
207.4 207.3
0,00 0.00
12,14 12,18
15,01 12,9
3--DAG (4-BAG)
CARDON DIUXIDE G/KM 278.3 { 272.5)
FUEL CONSUMFTION L/100KM 12,96 ¢ 13.81)
HYD. OCARDDN (THEY G/KM 1.16 { 1.00)
CARDON 0X1D G/KM 15,82 { 13.99)
OXIDCS Ol’ NITROGEN G/KM <73 «

;g?zhtEégx; 6533- KG( 3500, LBS)
N EHL A 8,0 KW( 10,7 HP)
ODOMETER 39245, KH(SSOSS: HILES)

NOX HUMIDITY CORRECTION FACTOR .86



TEST NO. O12FTP  RUN 1
VEHICLE WODEL 78 BUICK REGAL
ENGINE 5.0 L(305, CID) V-8
TRANSHISSION A3

BAROMETER 749.035 MM HG(29 49 IN HG)
RELATIVE HUHIDITY 33, P
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEWP. DEG. C(DEG. F)
BLOHER REVOLUTIONS

TOT FLOW 3TD. CU. METRES{SCF)

HC  SAMPLE HETER/RANGE/PPH

HETER/RANGE/
CQ SAMPLE HETER/RANGE/PPH
CO  SCXGRD METER/RANGE/PPM
€02 SAMPLE METER/RANGE/PCT
€02 BCKGRD HETER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPH
NOX BCKGRD METER/RANGE/PPM
DILUTIO” FACTOR
CONCENTRATION PPM
CO CONCENTRATION PPM
C02 CONCENTRATION PCT
HOX CONCENTRATION PPM
HASS GRAMS
€O  MASS GRaMS
C02 MASS GRAMS
NOX HASS GRANS

HC GRAMS/KM

Co.
NOX GRA
FUEL CDNSUHPTIUN BY CB L/100KN
RUN TIME SECONDS
MEASURED DISTANCE Kn

DFC» WET (DRY)

3CF- WET (DRY)

SUR|
FUEL CUNSUHFTIDN L/100KM

COMPOSITE RESULTS
TEST NUMBER QL12FTP
BAROMETER MM HG 749.0
HUMIBITY G/XG S.‘
TEMPERATURE DEG € 21,1

TEST NO. OI2FET RUN 1
VEHICLE MODEL 78 BUICK REGAL
ENGINE §.0 L(305. CID) V-8
TRANSHISSION A3

BAROMETER 749.03 MM HG(29 49 IN HG)
RELATIVE HUMIDITY 29, P
BAG_RESULTS

TEST CYCLE

BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP., DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. HETRES(SCF)

HC SAMFLE METER/RANGE/PPM

HC BCKGR HETER/RANEE/PPH

CO SAMPLE METE] E/PPH

€0 BCKGR HETER/RANGE/PPH

C02 SAMPLE METER/RANGE/PCT

€02 BCKGRD HETER/RANGE/PCT

NOX SAHPLE HETER/RANGE/PPH

NOX BCKGRD HETER/RRNGE/PPH

UTION FACTO
CGNCENTRATION PP
CO  CONCENTRATION PPH
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM
HC  MASS GRANS

€0 HASS GRAMS

€02 HASS GRAMS

NOX MASS GRAMS

RUN TIME

DFC» WET (DRY)
SCF» WET (DRY)
VoL (SCH)

SAN BLR (SCH)
KM (HEASURED)
TEST NUMBER,»
BAROHETER» HH HG

SECONDS

DE
CARBON DIOXIDE. G/xXM
FUEL CONSUMPTIONs L/100KM

HYDROCARBONS » G/KM
CARBON HONOXIDE, G/KN
OXIDES OF NITROGENs G/KM

TABLE D~2, TEST NO. 012 EMISSI

FTP  VEWICLE EMISSIONS RESULTS
PROJECT 11-5930-007

VEHICLE NG, 01

DAT 1722781
BAG CART NO. |
D i} 3

Y
Cvs NO, 2

DRY BULB TEMP. 21.1 DEG C(70.

ABS, HUMIDITY 5.2 GM/KG

OM RESULTS

TEST WEIGHT 1598. KG( 3500, LBS)
ACTUAL ROAD L0A 8.0 KW( 10,7 HP)
GASOLINE EM 3

DDOMETER 87838. KM(54580, MILES)

0 DEG F)
NOX HUMIDITY CORRECTION FACTOR .85

1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
75%,5 (29.9) 764,5 (30.1) 767.1 (30.2) 764.5 (30.1)
741.7 (29.2) 759 5 (29.9) 754.4 (2?.7) 754.4 (29,7)
42,2 (108.0) 4 (103.0) 38,3 (101.0) 40,0 (104.0)
40620, 69585 40 4 69521,
77,3 ( 2731.) 132.9 ( 4692,) 77.6 ( 2741 ) 132.7 ( 4485.)
25.9/ 3/ 258, 82,67 2/ 833, 71.87 2/ 43.17 2/ A3,
1.4/ 3/ 14, 14.8/ 2/ 15. 14,17 2/ 14. 12,5/ 27 13,
98,3/ 3/2878. 70.5/117 298, 82,0712/ 195, 47,9/12/ 101,
4 3/ 9 2.9/11/ 8. 3.3/127 6. $2/12/ S,
72,2/ 3/ 1.3 49.37 3/ .85 87,1/ 3/ 1,21 49.2/ 3/ .85
3.6/ 3/ .06 3.7/ 3/ .06 3.727 3/ .06 4.0/ 3/ .06
§5.2/ 2/ 5%, 23.07 2/ 23, 52,47 2/ 53, 28,7/ 2/ 27,
W2/ 1 &7 2/ L 6/ 2 S/ 2/ 1
8.3t 15.04 10,88 15. 4
246, 69, 5%, 3.
2767, 282, 183, 93,
1.26 s 1.15 79
94.7 22.4 52.1 2641
10,96 5.27 2,564 2,40
249,10 43,42 16,55 14,42
1784.7 1947.9 14639, % 1929.5
4,84 4,83 «54 5.61
1.88 +B4 46 .38
42,73 4.98 2.84 2,31
Joéi; 311.7 28315 309.1
16,19 13.89 12,34 13.40
506, 867. 506, 867.
5.83 6,25 5,79 6,24
914 ( ,904) #0925 (915
1,000 ( .980) 1,000 ( ,980)
210.2 10.3
.00 0.00
12,08 12,03
15.00 12.89
3-BAG (4-PAG)
CARBON DIOXIDE G/KH 302.8 ¢ 302,0)

FET VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.01
D /8

CVs N0, 2

FUEL CONSUMPTION L/100KN 13.94 ( 13, 82)
HYDROCARBONS (THC) G/KM W93

CARBON MONOXIDE 6/KM 13.27 ( 11, 99)
OXIDES OF NITROGEN G/KM 195 {

TEST WEIGHT 1388, KG( 3500. LBS)
ACTUAL ROAD LOAD 8.0 KW( 10.7 HP)

EM-344
ODOMETER 87862, KM(54593, MILES)

DRY BULB TEMP, 22.8 DEG C{73.0 DEG I

ABS. MUMIDITY S.1 GM/KG
FET
772,2 (30.4)

756.%9 (29,8)
42,2_(108.0)

61322,
1146.5 ( 41130
53.17 2/ 33,
12,0/ 2/ 12.
81.3/13/ 81.

3.1/713/ 3,
93.87 3/ 1.76

W2/ 3/ .06
75.4/ 2/ 73.

.87 .2/ L,

2,5
45.
75,
1,70
74.7
3,00
10.14
3629.9
14.03
S

76
848 ( .860)
1,000 { .974)
1146.5

0.00
16.42
O12FET
749.0
Ssl
2,8
221.1
9.50
.18

62
«85

NOX HUMIDITY CORRECTION FACTOR .84



TEST HO.  021FT
VEHICLE MODEL
ENGINE 5.7 L(351. C

TRANSHISSION A3

P 1
79 HERCsRY HARQUIS

BAROMETER 753,14 HM HG(29.73 IN HE)

HICLE ENISSIONS RESI
PROJECT 11-5830~ 007

VEH%CLE ND.02

DRY BULB TENP. 19.4 DEG C($7.0 DEG F)

TABLE D 5_ TEST NO. 021 EMISSIONS RESULTS

TEST WEIGHT 2041, KG( 4500, LBS)
ACTUAL ROAD LOAD _ 8.9 KW( 12.0 HP)
GASOLINE EM-470-F

ODOHETER 0. KM 0. MILES)

NOX HUMIDITY CORRECTION FACTOR .81

;gLﬁTIUE HUMIDITY 26. PCT

DESCR!PTION

BLOWER DIF P MM, H20(IN. N20)
BLOWER INLEY P_MM. H2G(IN., H20)
BLOWER INLET TEHP- DEG. C(DEG. F?
BLOHER REVULU QNS

TOT FLOW STD, CU' METRES(SLF)
HC SAHP £ METER/RANGE/PPH
HC BCKGRD METER/RANGE/PPM

NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
HC CONCENTRATION PPM
CO_ CONCENTRATION PPM
C02 CONCENTRATION PCT
NOX CONCENTRATION PPN
HASS GRAMS

NOX MASS GRANS

HC  GRAMS/KM

co GRAHS/KN

€02 GRAM:

NOX GRA#:

FUEL CONSUHPYIUN BY CB L/100KH

RUN TIME SECONDS
KEASURED DISTANCE KN

DFCs MET ¢DRY)

SCF» WET (DRY)

VOL (SCH)

A BLR (SCH)

KM (HEASURED)
FUEL CONSUMPTION L/100KM
COMPOSITE RESULTS
TEST NUMBER 02LFTP
BARDHETER MM HB 755.1

HURIDITY G/KG 3.7
TEMPERATURE DEG C  19.4

TEST NO,  O02IFET  RUN

UEHICLE MODEL 79 HERCURT HARQUIS
ENGINE 5.7 L(35t, CID) V-8

TRANGHISSION A3

BAROMETER 753,40 MM H6(29.74 IN HG)
RELATIVE HUMIDITY 25, PCT
0 BAG_RESULTS
TEST CYCLE

BLOWER DIF P MM, H20(IN. H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEHP- DEG. C(DEG: F)
BLOWER REUOL IONS

TQT FLOW STD. CU- HETRES(SCF)

HC  SAHPLE METER/RANGE/PPM

HC BCKGRD HETER/RANGE/PPN

CO SAMPLE METER/RANGE/PPM

X BCKGRD HETERIRANGE/PPH
DILUTID FAC

HC CONCENTRATIGN PPt

CO CONCENTRATION PPM

€02 CONCENTRATION PCT

NOX CONCENTRATION PPM

HC MASS GRANS

ABS. HUMIDITY 3.7 GH/KG

1
COLD TRANSIENT

774.7 (30.5?
767.1 (30,2)
42,2 (108.0)

2
STABILIZED

769,46 (30.3)
762.0 ¢30.0)
42,2 (108.0)

3
HOT TRANSIENT

769.4 (30.3)
752,0 (30.0)
42,2 (108.0)

4
STABILIZED

767.1 (30.2)
762.0 (30,0)
42,2 (108,0)

CO MASS GRAMS
€02 HASS GRANS
NDX MASS GRAMS
RUN TIME SECONDS
DFCr WET (DRY)
SCF» WEY (DRY)
VoL (5CH)
SAN BLR (SCM)
KM (MEASURED)
TEST NUMBERs
BARDMETERy MM HG
e, B
’ EG C
CARBON DIOXIDE» G/KN
FUEL CONSUMPTIONs L/100KM
HYDROCARBONS G/KM
CARBON MONOXIDE» G/KM
OXIDES OF NITROGEN, G/KM

. 47507, 40540, 69346,
77’25502739.) 133.4 { 4709.) 77.7 { 2744.) 132.9 ( 4691.)
12,7/ 3/ 127, 1.5/ U 35- Sg.g; %; S;. 32.0; g; 32,
. 8 7.8/ 2/ . 0 . .
35.%/ g; 83;: 22.6/{%; 21, 77.4/{%; 181, 26.5;%5; 24,
3/ 3 .
a8.5/ 3/ l.gg 60,5/ gl t.07 79.:; g’ 1.4 $9.%/ g; 1.06
22/ 3/ . /. . . [ .
97,3/ 2/ 97. 34.9/ 33, 74,2/ 2/ 74 38,2/ 2/ 36
W2/ 2 0. X . A 2/ . 57 2/ .
7.2 . 9.05 12,56
120, 25. LLD 24,
803, 19, 174, 23
1.40 1.03 1,41 1.02
97.1 34,5 73.8 5.7
5.37 1.68 2.08 1.86
252 3,01 15.77 3
2277.9 2513,1 2007.3 2471,1
1.7 216 92 .
92 +30 +35 '29
12,44 A8 2.69 74
390.7 399.0 342.6 3%1.8
2.01 1, . 1.
17.¢4 17.10 14.85 16.80
S04, 68, 306, 943,
3.83 6.30 3.8 6,31
+901 ( +824) +909 ¢ J90L)
1.000 { .980) 1.000 ( .580)
210.9 210.6
9.00 0.90
12,13 12.17
17.36 15.86
3-PAG (4-BAG)
CﬁRBDN DIOXIDE G/KM 3g1.8 ( 379.7)
FUEL CONSUMPTION L/IOOKH 14,59 ( 18,50)
HzgggﬁARBONS (THC) 3.;2 : 3.;3;
f .
XIDES OF NI%REGEN g/KH 1.42 ¢ 1.43)

HFET UgHICLE EMISSIONS RESULTS

ROJECT 11-3830-007
VEHICLE NO.02

D
CVS MO,

DRY BULB TEMP, 22,2 DEG C(72.0 DEG F)
ABS. HUNIDITY 4.1 GM/KG

HFET
797.4 (31.0)

8,2/ 2 8,
38,9/13/ 34,
W2/13/ 1,
45,5/ 2/ 2,00
1.5/ +05
6.7/ 3/ 119,

s °

VB350 ¢ +844)
10000 ¢ 1574)
1174

0.00
146,58

021FET
755.4

N
(31
(=1
(2]

TEST BEIGHT 2041, KG( 4500. LBS)

ACTUAL ROAD LOAD _ 8.9 KW( 12.0 HP)

GASOLINE EM-470-F
OMETER Q. KMC 0. MILES)

NOX HUHIDITY CORRECTION FACTOR .82



TEST NO, 0Q22FTP  RUN 1
VERICLE MODEL 79 MERCLURY MARQUIS
ENGINE 5.7 L{35t. CID» V-8
TRANSHISSION A3

BARQNETER 753,87 HM HG(29.48 IN HG)
RELATIVE HUMIDITY 23, PCT
BAG RESULTS
BAG NUMBER
DESCRIPTION
BL.OWER DIF P MN, H20(IN. H20)
BLOWER IN ET P NM, H20CIN. H20)
BLOWER INLET TEMP, DEG. C(DEG. F}
BLDHER REVOLUTIONS
TOT FLOW STD. CU. METRES{SCF)
HC SﬂHPLE METER/RANGE/PPH
HC BCKGRD METER/RANGE/PPH
CO SAMPLE METER/RANGE/PPM
CO_ BCKXGRD METER/RANGE/PPM
€02 SAMPLE METER/RANGE/PCT
C02 BCXGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
X BCKGRD HETER/RANGE/PPH
DILUTXON FACTOR
HC CONCENTRATION PPM

NOX CONCENTRATION PPH
HC MASS GRAMS
CO_ HASS GRAMS
C02 HASS GRAMS
NOX MASS GRAMS

HC GRAMS/XM
CO  GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KN
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KH

DFC» WET (DRY)

SCFy WET (DRY)

VoL (SCH)

SAN BLR (SCH)

KM (HEASUR
FUEL CDNSUHPTION L/100KM

COMPOSITE RESULTS
TEST NUMBER Q22FTP
FARUHETER 4 HG  753.9
UHIDITY G/KG 3.5
TEHPERATURE DEG C 21.1

TEST ND.  022FET  RUN

VEHICLE MODEL __ 7% HERCURY HARRUXS
ENGINE S.7 L(35t. CID) V-8

TRANSHISSION A3

BAROHETER 754.13 MM HG(29.69 IN HG)
RELATéUE HURIDITY 20. PCT

0 BAG_RESULTS
TEST CYCLE

BLOWER DIF P MM. H20(IM. H20)
BLOWER INLET P HM. H20(IN, H20)
BLOWER INLET TEMP, DEG. C(DEG. F)
BLOWER REVOLUTIONS
10T FLOW STD. CU, METRES(SCF)
HE SAMPLE METER/RANGE /PPH
HC  BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM

RANGE /PPM

Ll

C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE HETER/RANGE/PPM
NOX BCKGKRD METER/RANGE/PPM
DILUTION FACTOR

HC CONCENTRATION PPN

CO  CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPH

HC MASS GRAMS

C0  HASS GRAMS

02 MASS GRAMS

NOX MASS GRAMS

TIHE SECONDS

DFCs WET (DRY)

SCFy WET (DRY)

VOL (SCM)

SAM BLR (SCM)

KM (MEASURED)
TEST NUMBER,
BAROHETER» MM HG
HURIDITY, G/KG
TEMPERATURE» DEG €
CARBON DIOXIDE» G/KH
FUEL CONSUMPTIONs L/100KH
HYDROCARBONS » G/KH
CARBON HONODXIDE, G/KM

OXIDES OF NITROGEN» G/KM

TABLE D-4.

FTP

VEHICLE EHISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.0O2
DATE 2/ 3/81
BAG CART NO. i

Cvs NO, 2

TEST NO, 022 EMISSIONS RESHLTS

TEST WEIGHT 2041, KG( 4500, LBS)
ACTUAL ROAD LOAD  8,% KW( 12.0 HP)
GASOLINE EM-470-F

ODOHETER 0, Kt 0. MILES)

DRY BULS TEMP, 21.1 DEG C{70.0 DEG F)
ARS. HUNMIDITY 3.5 GM/KG

1
COLD TRANSIENT

FET

782,3 (30.8)
769 6 (30.3)
2.2 (108,0)

40562,
77,5 ( 2736.)
12.7; 3/ 127,

11,
38,9/ 3/ 851,
/ P

'NOX HUNIDITY CORRECTION FACTOR .81

2 3 4
STABILIZED HOT TRANSIENT STABILIZED
774,7 (30.5) 774,72 (30,3) 772.2 (30.4)
764.5 (30.1) 762,90 (30.0) 742,0 {30.0)

4233 {108,0) 42;% (108,9) 4233 (108,07
133.1 ( 4698.) 77,6 ( 2738,) 133,07 4697.)
33.77 2/ 34, 30.7/ 2/ 51, 33.3/ 2/ 133
10.7/ 2/ 11, 10.17 2/ 10. 10.4/ 2/ 10.
30.1/13/ 28. 43,1712/ 140, 33.5/13/ 31,

8.7/13/ 8. 1.9712/ 4, 3.9/13/ 4.
61,07 3/ 1.08 80,2/ 3/ 1.47 80,3/ 37 1.07

3.2/ 3/ .05 3,5/ 3/ .05 3.2/ 37 .06
36.37 2/ 3$. 74,97 2/ 75, 34.8/ 2/ 335,

8/ 2 17 2/ 0. W7 270,
12, 8,98 12,44
24, 42. 24,
20. 132, 27,
1,04 1.43 1,02
35.7 74.8 34,7
1.83 1.87 1,82
3,08 11.90 .
2528,1 2025.0 2474,2
7:36 .98 .
29 32 .29
.48 2,03
400.7 345, 6 391,7
1.17 1,53 1.
17.18 14,93 16.80
868, 506, 863,
6.31 5.86 6,32
+894) +208 ( .902)
+981) 1,000 ( .981)
210,35 210.4
0.00 0,00
12,15 2.18
17.46 15.90
3-BAG (4-BAG)
CARPON DIDXIDE G/KH 384,2 ( 301.5)
FUEL CONSUMPTION L/lOOKH 16.48 ( 16.57)
HYDROCARBONS (THC) H 242 (.4
CARBON HONOXIDE G 3.39 ( J.44)
OXIDES OF NITROGEM G/KH 1.44 ( 1.4

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.02

TEST WEIGHT 2041, KG( 4500, LBS)
ACTUAL ROAD LOAD 8.9 KW{( 12,0 HP)
GASOLINE EM-470-F

ODOMETER 0, KM( 0. MILES)

DRY BULB TEMP, 22,8 DEG C(73.0 DEG F)
ABS. HUMIDITY 3.4 GM/KG

FET

792,5 (31.2)
769,46 (30,3
4232 (103.0)

1283,
117.0 ( 4133.)
46,8/ 2/ 47,
11.27 2/ 1.
42.5/13/ 40,

/ .
43.3/ 2/ 1.99

21.81

783,
851 ( .846)
1.000_¢ .975)
117.0

16.57

Q22FET
754,14

NDX HUMIDITY CDRRECTION FACTOR .81



TEST MO, O31FTP  RUN 8

C 79 _MERCURY MARGUIS
ENGINE 9.7 L(351, CID) V-B
TRANSHISSION A3

BAROMETER 737,87 MM HG(2%.05 IN HG)
RELATIVE HUMIBITY 48. PCT

DESCRIPTION

BLOWER DIF P MM, H20(IN. H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIO

Li
TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPH
€O SAMPLE METER/RANGE/PPM
€0 BCKGRD METER/RANGE/PPH
C02 SAMPLE METER/RANGE/PCT
C02 ECKGRD HETER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGR. H‘TER/RhNGE/PPH
DILUTION FACTOR
H ONCENTRATION PPN

NOX HASS GRAMS

HC  GRAMS/KN
CO  GRAMS/KM
C02 GRAMS/NH
NOX GRANS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE L4

DFCy WET (DRY)

SCFy WET (DRY)

VoL (SCM)»

SAH BLR (SCH)

KM _ (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMBER
BAROMETER
HUKIBITY G/KG
TEMPERATURE DEG C

031FTP
HM HG 737,29
7.7

251

TEST NO.  Q31FE RUN

VEHICLE MODEL 79 HERCURY HAROUIS
ENGINE §5.7 L(351. cID) v-8
TRANSMISSION A

BAROMETER 734,40 MM HG(29.00 IN HG)
RELATIUE HUHIDITY 50, PCT
0 BhG RE
CYCLE

BLOWER DIF P MM, H20(IN. H20)
BLOWER INLET P MM, H20(IN, H20)
BLONER INLET TEHP. DEG, C(DEG. F)
BLOHER REVOLUTIO
T FLOW STD. cu. HETRE (SCF)
HC SAMPLE HETCR/RANGE/PPM
HC  BCK METER/RANGE/PPH
CO SAMPLE NETER/RANGE/PPH
CO BCKGC HETER/RANSE/PPH
C02 SAMPLE METER/RANGE/PCT
C02 BCRGRD HETER/RANGE/PCT
ANPLE METER/RANGE/PPM
NOX IK;HIAHETER/RQNGE/PPH

HC CONCENTRATION PPM
CO  CONCENTRATION PPH
C02 CONCENTRATION PCT
NOX CDNg*gTzﬂgloN PPH

HC M
CO  HASS GRAHS
C02 MASS GRAMS
NOX MASS GRANS

[
WZ’

RUN TINE SECONDS
DFCy WET (DRY)
SCFv UET (DRY)
VOL (SCH
SAM BLR ( CH)
KM (MEASURED)
TEST NUMBER»
BAROHETER» HH HG
HUMIDITY, G/KG
TEHPERATURE y DEG C
CARBON DIOXIDE, G/KN
FUEL CONSUMPTIONs L/100KN
HYDRACARBONS ¢ G/KH
CARBON MONOXIDE» G/KN
OXLDES OF NITROGEN, G/t

TABLE D

FTP

Cl

HFET

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO. 03
DATE 2/ 9/81
BAG CART NO. 1
DYND NO. 3
CUS NO. 2

DRY BULB TENP. 21,1 DEG €(70,0 DEG F)
ABS, HURIDITY 7.7 GM/KG

2
STABILIZED

762.0 {30.0)
754.4 (29.7)

1
OLD TRANSIENT

762.0 (30.0)
754.4 (29.7)

-5, TEST NO, 031 EMISSIONS RESULTS

TEST WEIGHT 2041, KG( 4500. LBS)

ﬁCTUAL ROAD LOAD 8.9 KW( 12,0 HP)
GASOLINE EN-470-F

ODOMETER 78474. KM(48763, MILES)

NOX HUMIDITY CORRECTION FACTOR .91

4
STABILIZED

262.0 (30.0)
7354.4 (29.7)

3
HOT TRANSIENT

762.0 (30.0)
754.4 (29.7)

42.8 (109.0) 42,2 (108.0) 12,2 (108.0) 22,2 (108,0)
98, .
75:8 ¢ 3678.) 130,0 { 4592,) 75.8 ( 2679.) 130,0 ¢ 4599.
2.4/ 37128, a3.1/ 27 43, 64,57 2/ &S, 3.0/
1.5/ 3/ 15 18,4/ 2/ 1%, 14,97 2/ 15, Sy o
D8 3 a7 80,3713 30, 93,4127 240, 74,3712/ 172
/ 3/ 14, 12,5713/ 12, 2.5/i2/ * 5. 2007127 4,
921 3 0 65.2/ 3/ 1.17 84,7/ 3/ 1.57 65.37 3/ 1,17
3.2/ 3/ .05 3.8/ 3/ .06 .33 .07 3.6/ 3/ .
68.27 27 9. 20,47 27 21, 43,0/ 2/ 43, 23.07 2/ 23.
K77 s/ 27 572/ 672 .
7.46 11,3 8,39 11.2
115, I 51, 21,
04, 85, 223, 152,
1.68 1,11 1.51 1.12
8.3 20,9 2. 22,5
5,03 1,98 2,25 1.57
53,34 .99 17,54 24,39
23334 2451,8 2095,7 2641,9
.02 4.5 5,42 5,08
.87 3t .38 .25
9,23 1,59 3,40 3.89
403.4 421,7 35,7 22,3
1.5 . 9% .81
17:96 16:15 15.59 18,32
508, 847, 505, 8564
5.78 5429 5.84 6030
.B95 ¢ .881) /900 ( .886)
1.000 ( .972) 1,000 { ,972)
205,79 205,8
0,00 0,00
12,07 12,15
18,06 17.01
-BAG (4-Bag)
CARBON DIOXIDE 6/KN 400.7 { 400,9)
FUEL CONSUMPTION  L/100KN  17.41 ¢ 10
HYDROCARBONS (THC)  G/KM 45 (A
CARBON MONOXIDE _  G/KM 366 (434
OXIDES OF NITROGEN G/KM .98 ( .99

VENICLE ENISSIONS RESULTS
PROJECT 11-5830-007

UENICLE N0.03;
ATE / 9/91
BAG CaRT” Nﬂ. 1
YND NO. 3
CUa NO.

DRY BULB TEMP, 22,2 DEG C(72.,0 DEG F)
ABS. HUHIDITY 8.6 GH/KG

HFET
774.7 (30.5)
784.5 (30.1)
42.8 (109.0)
61374,
114.2 ( 4034.)
47,9/ 2/ 48,

12,97 2/ 13,
73.3’12/ 148,

736,6

TEST WEIGHT 2041. KG{ 4500, LBS)
ACTUAL RDAD LOA 8-9 KW( 12,0 HP)
GASOLINE _EM-47

ODOMETER 784%9. KH(48777. MILES)

NOX HUMIDITY CORRECTION FACTOR ,93



TEST ND.  O32FTP  RUN 1
VEHICLE HODEL 7% HERCURY HARQUIS
ENGINE 5.7 L(351, CID) V-8
TRANGHISSION AJ

BAROMETER 731.01 MM HG(ZG 78 IN HG)
RELATIVE HUMIDITY 52, PCT
BAG_RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20(IN. H20)
BLOWER INLET P MM. H20(IN, H20)
BLOWER INLET TEHP- DEG. C(DEG. F)
BLOMER REVOLUTIONS
TQT FLOW STD, CU. METRES(SCF)
HC  SAMPL TER/RANGE/PPM
HC BCKGRD HETER/RANGE/PPM
CC SAMFLE METER/RANGE/PPH
CO BCKGRD METER/RANGE/FPM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NUX SAMFLE METER/RANGE/PPM
X BCKGRD METER/RANGE/PPH
DILUTION FACTOR
COHCENTRA¥§UN PPH

f'|
Z
m

NOX CONCENTRATION PPM
HE HASS GRAMS
€O MASS GRAMS
€02 HASS GRAMS
NOX MASS GRAMS

HC  GRAMS/KM
CO_ GRAMS/Kit
€02 GRAHS/KM

NOX GRAMS/KH

FUEL CONSUMPTION BY CB L/100KM
RUN TIME SECONDS
HEASURED DIS;hNCE KM

SAH BLR (SCH)
{HEASURED
FUEL CDNSUNPTION L/100KM

COHPUSXTE RESULTS
UMBER 032FTP
BARDHETER MH HG 731.0
HUMIBITY G/XG 8.1
TEMPERATURE DEG C  20.4

TEST NO. 032FET RUN
VEHICLE HODEL 79 HERCURY HAERUIS
ENGINE 5.7 L(351. CID

TRANSHISSION A3

BAROMETER 754.92 MM HG(29.80 IN HG)
RELATIUE HUHRIDITY 41, PCT

0 BAG_RESULTS
TEST CYCLE

BLOWER DIF P MM, M20(IN. H20)
BLOWER INLET P MM, H20(IN, H20)
gtgHER INLET TEMP, DEG, C(DEG. F}

WER REVOLUTIONS

TOT FLOW STD, CU. METRES(SCF)

AMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPH
CO SAMPLE METER/RANGE/PPM
CB  BCKGRD METER/RANGE/PPM
CO02 SAMPLE HETER/RANGE/PCT
€02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PFM
g?x CKGRD HETER/RANGE/PPM

LUTION FACTOR
HC CONCENTRATION PPM
NOX CONCENTRATION PPH

MASS GRAMS

€O_ MASS GRAMS
C02 MA3S
NDX MASS GRANS
RUN TIME
DFC, WET (DRY)
S5CFy WET (DRY)
VoL (SCH)

SAM BLR (SCM)
KM (MEASURED)

TEST NUMBER,
BAROMETER»
HURIDITY,
TEMPERATURE
CARBON DIOXIDE,
FUEL CONSUMPTIONe

HYDROCARBONS »
CARBON MONOXIDE» G/XH
OXIDES OF NITROGEN:

SECONDS

TABLE D-6.

FIP

FET

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.03

TEST NO. 032 EMISSIONS RESULTS

TEST WEIGHT 2041. KG( 4500. LRS)

DATE 2/10/81

BAG CART N,
DYNC N

CVs N 0- 2

DRY BULD TEMP,

20,6 DEG C(49.0 BEG )

ABS. HUMIDITY 8.1 GM/KG

1
COLD TRANSIENT

749.3 (29.5)
735.6 (29,0)

R
STABTLIZED

762.0 (30.0)
741,7 (29.2)

34,4 ( 94,0) 41,7 (107.0)
40500, 49477,

76.3 ( 2495.) 128,9 ( 4551,)

1.1/ 3/ 111, 36,3/ 2/ 34,

ACTUAL ROAD LOAD
GASOL INE

3.7 Ku¢ 12,0 HP)

EM-470-F
QDOMETIR 73534, KM(48799, MILES)

NOX HUMIDITY CORRECTION FACTOR .92

3
HOT TRANSIENT

76%.6 (30.3)

744. (29.3)

41,7 (107.0?
47

40
75.1 ( 2651.)
64,7/ 2/ 435,

4
STABILIZED

762.0 (30.0)
74%2.3 (29.9)
42,2 (108.0)

67549,
128.8 ( 4547.)
29.9/ 2/ 30,

1.2/ 3/ 17. 17.8/ 2/ 18, 19.97 2/ 16, 14.4/ 2/ 14,
25,87 3/ 599. 67,7713/ &, 72.1/11/ 303, 76.8/12/ 179,
4/ 3 5 5.1713/ 5. t.1/147 3, 2,1/12/ A
92,4/ 3/ 1.73 63.7/ 3/ 1,14 34,0/ 3/ 1.55 64.7/ 3/ 1.46
3.7/ 3/ .06 3.5/ 3/ .05 3.6/ 3/ .06 4.2/ 3 .
73.0/ 2/ 73, 24.67 3/ 25, 48.3/ 2/ 48, 24.3/ 2/ 24,
1.0/ 2/ . 1.1/ 2 W2/ 2 1. 1.5/ 27 2
7.48 11.48 a. 11.38
96, 20, S1. 17,
S61, 57, 291. 1469,
1.48 1,09 1,50 1,10
2.1 23.6 47.2 22.9
4,24 1.49 2.21 1.24
49.84 8. 25.44 25,30
2346.4 256647 2067.5 2588.2
.49 S. 24 o2
W72 W24 .38 20
8.51 1.41 4.38 4.05
400,7 410.3 356.1 414.3
1:43 86 1.08 .8
17.77 17,64 15,58 17,90
505, 8dé, 565. 848.
5.86 6.2 5.8t 6,25
.896 ( ,831) «901 ¢ .884)
1.000 ( .971) 1,000 ( .971)
205.2 203,
0.00 +00
12,11 12,05
17.70 16,61
3-BAG {4-BAG)
CARBON DBIOXIDE G/KM 393.4 { 394.6)
FUEL CONSUMPTION L/IOOKH 17.09 ( 17.1%)
HYDRUCARBONS (THC) G/ .38 ¢ 3ID
CARBON 0X10E /KN 3.70 ( 4.48)
0XIDLS OF NITRDEEN B/KH 1.08 ( 1.09)

VEHICLE EHISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.03

E 2/10/81
BhG 0T NO. 1
CVS N0, 2

DRY BULB TEMP, 23,9 DEG C(75.0 DEG F)

ABS, HUMIDITY
FET

789,48 (30.3)

762.0 (30-0)

42,2 (108.0

4163 )

13.9/ 2/ 14.
97.2/12/ 244,
1.8/12/ 3.

46,9/ 2/ 2, 0"
44,3/ 3/ 133.
7/ 3/

745 GH/KG

76
«B47 ( .836)
1. 0?0 ( 1948)

16456
Q32FET
756.9
7.3
23,9
257.,9
11.16

18
1.91
1,62

TEST WEIGHT 2041, KG( 4500, LBS)
ACTUAL ROAD LOAD  8,% KW( 12,0 HF)
GASOLINE EM-470-F

ODOMETER 78559, KHM(48B14. MILES)

HOX HUMIDITY CORRECTION FACTOR .91



TEST N0,  O36FTP 1
VEMICLE HODEL__ 77 HERCURY MARQUIS
ENGINE 5.7 L(351, CID) V-8
TRANSMISSION A3

BAROMETER 760,22 MM HG(29.93 IN HG)
RELATIVE HUMIDITY 13. PCT
BAG_RESULTS

BAG NUHBER

DESCRIPTION

BLOWER DIF P MM, H20(IN. H20)

BLOWER INLET P MM, H20(IN. H20)

BLOWER INLET TEMP, DEG. C(DEG. F)

BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES{(SCF)

HC SAHPLE FETER/RANGE/PPH

HC BCKGRD METE R/RANGE/PPH

CO SAMPLE METCR/RANGE/PPH

CO BCKGRD HET[R/RANGE/PPH

C02 SARPLE METER/RANGE/PCT

X BCKGRD METER/RANGE/PPH
DILuTEON FACTOR
HC CONCENTRATION PPH
€0 COMCENTRATION PPN
£02 CONCENTRATION PCT
fiGX CONCENTRATION PPN

C02 HASS GRAMS
NOX MAS3 GRAMS

HC GRAMS/KM
CO0  GRAMS/KM
C02 GRAMS/KM
NOX GRAM3/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME , SECONDS
MEASURED DISTANCE KM

DFCy NET (DRY)

SCFs WET (DRY)

VoL (5CM)

SURED)
FUEL CONSUMPTION L/100KH

COHPDSITE RE’ULTS
03&FTR
MM HG  760.2

HUMIDITY G/KG 1.9
TEMPERATURE DEG C 20,0

TEST NO, QISFET  RUN 1
VEHICLE MODEL 79 MERCURY MAGRUIS
GINE 5.7 L(351 CIp) v-8

TRANSHI SION A

BARQHETER 760,98 MM HG(29,94
RELATIVE HUMIDITY ¢, PC% e
0 BAG_RESULTS
TEST CYCLE
gtgﬁgg gﬁfE; g"ﬁHHZO(IN' H20)
« H20(IN, H20)
BLOWER INLET TEMP, DEG. C(DEG. F)

BLOUER REUOL TION

TOT Fi « CU. HETRES(SCF)

HC SAHPLE HETER/RANGE/PPH

i s o
/RANGE /|

CO_ BCKGRD HETER/R&NGE/P?;

C02 SAHPLE METER/RANGE/PCT

s s i e
/RANGE /PP

NOX BCKGRDAEETER/KANGE/PPR

NOX CONCENTRATION PPM
HASS GRAHS

CO_ HASS GRANS
€02 HASS GRAMS
NOX HASS GRAMS
RUN TIHE SECONDS
DFCr WET (DRY)
SCFy WET (DRY)
VoL (SCH)
SAM DLR (SCM)
KH (HEASURED)

TEST NUMBER»

BAROMETER) 4 HG
HUNIDITY, G/KG
TEHPERATURE DEG €
CAREON DIGXIDE, G/KN
FUEL CONSUNPTION,  L/100KM
HYDROCARBONS 6/KM
N MONOXIDE 7K
OXIDES OF NITROGENs G/

TABLE D-

FTP

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830~007

VEHICLE NO,03
DATE 2/11/81
BAG CART NO. é

Cvs NO. 2

DRY BULB TEHP, 20.0 DEG C(48.0 DEG F)
ARS, HUMIDITY 1.9 GH/K

7. TEST NO. 036 EMISSIONS RESULTS

EST WEIGHT 204%. KG( 4500. LBS)
ACYUAL ROAD LOAD _ 8.7 KN( £2.0 WP}

GASOLINE EN-470-F
ODOMETER 78397. KW(4BBI3, MILES)

NOX HUMIDITY CORRECTION FACTOR .78

1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
769.4 (30,0 772.2 (30.6) 774.7 (30.5) 774.7 (30.5)
782.0 (30.0) 747.1 (30. 767.1 (30.2) 76%.6 (30.3)
42.% (505.0) 443 {112 .0) 40i6 {105,0) Ooag‘é%OS.O)
4 N v
78.6 ( 2774.) 133.3 { 4708. 78 3 ( “765.) lBQ-‘ { 47:5.)
10.7/ 3/ 107. 3].2/ g; 3 lg Y g; fg. g A 2; ;g-
0/ 10, 10.47 2 1. 247 2 . 2 .
$3.6/117 236, 47,9/13/ 49, 64.7/127 144, %5 13/ 75,
1.7/11/ $.2/13/ o 1.6712/ 3. 3.3/13/ 3.
87.77/ 3/ 1.83 §0.47 3/ 1.07 80,7/ 1/ 1.48 81,47 3/ 1,09
4,0/ 3/ 4.7/ 3/ .07 4.5/ 3/ 4,5/ 3/ .07
0.4/ 2/ 90. 24,87 2/ 25, §4.8/ 2/ 93, 26,77 2/ 27,
872/ 1. W97 27 L. W2 2 . 772/ 1
8.05 2,42 8.9t 12.1
98, 24, 53, 19,
243, 40, 137, 70,
+58 1.00 1.42 1.03
89.7 23.8 54,2 26.1
4,45 1,83 2.3% 1.51
22,22 .13 12,48 10.73
226741 2452,2 2040.0 2527.7
10.45 4,70 8.29 S.19
W77 +29 42 24
3.83 78 2,17 1.77
370.4 392, 354.0 407.9
1.90 . 1.09 34
17.02 16.835 15.31 17.54
507, 065, 505, 848,
5.61 6,25 5.74 6.20
+203 ( .B77) 2907 ( .903)
1,000 ( ,984) 1,000 ( .984)
211,9 212,7
.00 0.0¢
12,06 11,96,
15,93 16,48
3-BAG (4-BAG)
CARBON DIOXIDE G/KN 381.4 { 385,00
FUEL CONSUMPTION L/100KH 14,46 { 18.67)
HYBROCARBUNa (THC) KH +42 { «41)
CARBON 0/ 1.70 { 2.1
OXIDES DF NITRUGEN G/KN . 1,04 { 1,09
HFET  VEHICLE EMISSIONS RESULTS

PROJECT 11-5830-007
VEHICLE NO.03
DATE 2/11/81
BAG CART NO, 1t
DYNO NO. 3
*CVS NO,

DRY BULD TEWP. 22,2 DEG C(
A%, CHOAIDITY® 325 GHoRe.  ~ 0 DEG F)

HFET
800,1 (31,3}
792,5 (31,2)

43.9 (111.0)

61313,
117.6 ( 4153.)
35.0 36,

761.0

JEST WEIGHT 2041, KG( 4500,
ACTUAL RGAD 04D " Eos i e
GASOLINE _EN-470-F

ODOMETER 78620, KH(48852, HILCS)

NOX MUMIDITY CORRECTION FACTOR .77



TABLE D-8, TEST NO. 037 EMISSIONS RESULTS

FTP VEHICLE EMISSIONS RESULTS
PROJECT 11-35330-007

TEST NO.  OQ37FTP  RUN g?‘!éCLE ﬁl})igam ;E?J WEIGHT 2041, KG( 4500. LBS)
Mi 79 CYR! HAROUIS C 2/12 AL ROAD LOAD 8.7 KU( 12.0 H)
EEEI&EE 9DEl(351 C?E§ U g BAG CART NO. 1 GASOLINE EN-470-F
TRANSHISSION A3 DYNG NO. 3 ODONETER 70562, KM(43870. RILES)
Cvs NO. 2
BAROMETER 756.47 HM HG(29.77 IN HG) DRY BULB TEMP, 21,1 DEG C(70.0 DEG F)
RELATIVE HUMIDITY 16, PCT ABS. HURIDITY 2.5 GH/A NOX HUMIDITY CORRECTION FACTOR .79
BAG _RESULTS
RAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
BLOMER DIF P MM, H20(IN, H20) 779.8 (30.7) 787.4 (31,0 787.4 (31.0) 787.,4 (31.0)
BLOWER INLET P MM, H20(IN. H20) 769,64 (30,3) 7722 (30.4) 777.2 (30.8) 774.7 (30.5)
BLOWER INLET TEHP. DEG. C(DEG, F) 4.1 (106.0) 41.1 (106.0) 40,4 (105,0) 40.6 (105.0)
BLOMWER REVOLUTIONS 40580, 67534, 40513. 69512
TOT FLOW STD. CU. METRES(SCF) 78.0 { 2754.) 133.6 ( 4716.) 77.9 ( 2749, 133.6 4718 )
HC SANFLE HMETER/RANGE/PPM 11,3/ 3/ 113. 32,87 2/ 133, 8§2.2/ 2/ $2. 28.1/ 2/ 28,
HC BCKGRD METER/RANGE/PPH 1.1/ 3/ 11, 12,1/ 2/ 12. 11,67 2/ 12. 10.5/ 2/ 11,
€O SAMPLE METER/RANGE/FFN 94.8/11/ 435, 69,8713/ 48, 69.5/12/ 153. $8.7/127 128,
CD BCKGRD METER/RANGE/PPH 2.1/11/ 6, 8.6/13/ 6, 2,2/12 4, 2,2/12/ 4.
CO2 SAMPLE METER/RANGE/PCT 87.8/ 3/ 1.43 60,2/ 3/ 1,07 80.0/ 3/ 1.47 §1,3/ 3/ 1.09
CO2 BCKGRD METER/RANGE/FCT 3.8/ 3/ .06 3.9/ 3/ .06 4.1/ 3/ .06 4.3/ 3/ .07
NGX SAHFLE METER/RANGE/PPH 89.47 2/ 89, 25.17 2/ 25, 53.9/ ¥ 54, 25.37 2/ 25,
NOX BCKGRD METER/RANGE/PPM 272/ 1 W97 2/ 1. 8/ 2/ 1. 9/ 2/
DILUTION FACTOR 7.73 12,44 8,99 12,14
CONCENTRATION PPN 103, 21, 52, 19.
CO CONCENTRATIUN pPPH 462, sl 149, 121,
€02 CONCENTRATION PCT 1.58 1,01 1,41 1.03
NOX CONCENTRATION PPM a8.8 24,3 53.2 24.5
HC HASS GRAMS 4,63 1465 2,33 1.42
CO  HASS GRAHS 41.92 ?.44 13.50 18.82
C02 MASS GRAMS 2257.8 2474.3 2015.5 2515.2
NOX MASS GRANS 10.42 4,88 2 4,92
HC GRAMS/KM +80 o 26 +40 «23
CO  GRAMS/KHM 7.21 1,32 2,33 J.01
C02 GRAMS/KNM 388.4 397.1 347,46 402.8
NOX GRAMS/KM 1.79 .78 1.07 79
FUEL CONSUMPTION BY CB L/100KM 17.17 17.09 15,05 17.43
RUN TIME SECONDS 503, 847, 503, 868.
HMEASURED DISTANCE KM 5.81 .2 3.80 6424
DFCy» WET (DRY) +903 { .898) 2907 € 9022
SCFr WET (DRY) 1.000 ¢ .983) 1,000 ¢ .983)
VoL (SCH) 211.5 211.5
SAM BLR (SCH) 0.00 0.00
KM (HEASURED) 12,04 12,04
FUEL CONSUMPTION L/100KM 17,13 14.28
COMPOSITE RESULTS 3-BAG (4-BAG)
TEST NUMDER 037F TP CARBON DIOXIDE G/KN 381.7 ( 383.4)
BAROHETER ”H U6 756.7 FUEL CONSUMFTION L/100K% 16.54 ( 16.6%)
HUMIDITY /KG 203 HYOROCARRONS (THC) G/KH .41 ¢ .40
TEHPERATURE UEG c 214 CARLON MONOXIDE G/Kit 2.92 { 3.38)
OXIDES OF NITROGEN G/KM 1.07 ¢ 1.07)

HFET  VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

TEST N,  O37FET_ RUN 1 VEHICLE NO.03 TEST VEIGHT 2041, KG( 4500, L8s)
VEHICLE MODEL _ 79 MERCURY MAROUIS DATE  2/12/81 ACTUAL ROAD LOAD _ 8.7 KN( 2.0°HP)
ENGINE 5.7 L(351, CID) V-8 BAG CART NO. 1 ASOLINE EM-470-F
TRANSHISSION A3 DYNo NO. " 3 SUGRETER 76480, Kin(48893. MILES)
BAROMETER 755,70 MM HG(29,74 IN HB) DRY BUL TENP. 23,7 DEG C(7S, .0 DEG £)
RELATIVE HUMIDITY 13, PCT ABS. HUMIDITY 2.4 GH/K NOX HUMIDITY CORRECTION FACTOR .78
0 BAG_RESULTS
TEST CYCLE HFET
BLOWER DIF P MM, H20(IN, H20) 737.4 {31.0)
BLOWER INLET P M. H20(IN. H20) 774.7 (30.5)
BLOUER INLET TENP. DEG, C(DEC. F) 41.1 {106.0)
BLOWER REVGLUTIONS 41322,
TP e U aTb. Luls METRES(SCF) 117,58 ( 4153.)
HC SAMPLE METER/RANGE/FPH 34,2/ 27 34,
HC BCKGRD NETER/RANGE/PPN 11.0/ 2/ 1i1.
CO SAHPLE HETER/RANGE/PPM 59.9/13/ 57.
€O BCKCRD HETCR/RANGE/PPM 3.07137 3.
C02 SAMPLE METER/RANGE/PCT 43,47 2/ 1,94
€62 BCKGRD METER/RANGE/PCT 2017 2/ .07
NOX SAMPLE METER/RANGE/PPM 43.07 37 132,
NOX BCKGRD NE TER/RANGE/FPH 27 3 1.
DILUTIDN FACTOR .88
HC CONCENTRATION PPH 25.
CO_ CONCENTRATION PP 53,
€02 CONCENTRATION PCT 1,88
NOX CONCENTRATION PPM 131.5
HC HASS GRAMS 1.8
CO_ MASS GRAMS 7.21
€02 HASS GRAMS 40406
NOX MASS GRAMS 23.20
RUN TIHE SECONDS 7684
DFCs WET (DRY) \B55 ( .851)
5CF» WET (DRY) 1,000 ¢ .778)
VoL (5CH) 1174
SAM BLR (SCH) 0.00
KM (HEASURED) 16,42
TEST NUMBERy 037FCT
BARDMETER» HM HG 755.9
HUMIDITY, G/KG 2.4
TEMPERATURE DEG C 23,9
CARBON DIGXIDEs G/x 3241
FUEL CONSUNPTIONs  L/100KM 10,55
HYDROCARBONS s 6/KMH .10
CARBON MONOXIDE, 6/KM .44
OXIDES OF NITROGENs G/KM 1,41



TEST NO. QALFTP  RUN &
VEHICLE MODEL_ 70 FORD GRANADBA
ENGINE 4,9 L(302, CID) V-8
TRANSMISSION A3

BARDMETER 743,44 MM HG(29.27 IN HG)
RELATIVC HUMIBITY 31. PCT
BAG_RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)

BLOHER INLET P NN, H20C(IN, H2D)

BLOWER INLET TEHP. DEG. C(DEG. F)

BLOUCR REUOLU TaN

FLOW ., CU, H[TRES(SCF)

HC SﬁHPLE HETCQ/RANGE/PPH
HC BCKGRD METER/RANGE/FPM
CO GAMPLE METER/RANGE/PPM

C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE HETCR/RANGE/PPH
NOX ECKGRD HETER/RANGE/PPM
DILUTION FACTOR

HC CUNCENTRATIUN pPPM

CO_ CONCENTRATION PPM

€02 CONCENTRATION PCT

NOX CONCENTRATION PPN

HC HASS GRAMS

€0 MASS CRAMS

€02 MASS GRAMS

NOX MASS GRAMS

HC  GRAMS/KnM
CO  GRAMS/KM
C02 GRAMS/KHM

NOX GRAMS/KH
FUEL CONSUMPTION BY CB L/100KM
RUN TIHE SECONDS
MEASURED DISTANCE K4
DFCs DRY

DFC» WET (DRY)

SCrr WET (DRY)

VoL (3CM)

SAM BLR (SCH)

Ki_ (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUM

BER OALFTP
BAROHETER HM HG 743,35
IDITY G/KG 7.4

TEHPERATURC DEGC 27.8

TEST ND. OAMIFTP RUN 1
VEHICLE MODEL 78 FURD GRANADA
ENGINE 4,9 L(302, CID) V-8
TRANSHISSION A3

BARCMETER 743.46 MM HG(29.27 IN HG)
RELATIVE HUMIDITY 42, PCT
0 BAG_RESULTS
TEST CYCLE

BLOWER DIF P MM« H20(IN, H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP, DEG. C(DEG. F)

BLOWER REUOBUTIDNS

TOT FLOW STD. CU. METRE3(SCF)
HC SAMPLE METER/RANGE/PPH
HC BCKGRD HETER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
€0 BCKGRD METER/RANGE/PPM
€02 SAMPLE METER/RANGE/FCT

NDX SAMPLE M
NOX BCKGRD HETER/RQNGE/PPH
DILUTION FACTOR
HC  CONCENTRATION PPM
CO_ CONCENTRATION PPN
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM
MASS GRANS
CO_ MASS GRAMS
C02 MASS GRAMS
NDX MASS GRAMS
RUN Tg?g weT GECONDS
’ (DRY)
SCFy UET (DRY)
VoL (SCM
SAM BLR ( SCH)
KN (MEASURED)
TEST NUMBER»

BAROMETER» MM HG
MIDITY, G/KG
TEMPERATURE » DEG C
CARBON DIOXIDEs G/KM
FUEL CONSUMPTION» L/100KH
HYDROCARBONS» G/KM
CAREON HONOXIDEs G/KM
OXIDES OF NITROGEN» G/KM

TABLE D-

F1P

VEHICLE ENISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.04

9, TEST NO. 041 EMISSIONS RESULTS

TEST WEIGHT 1914. KG( 4000, LBS)
ACTUAL ROAD L 9.8 Ku( 13.2 HP)

DATE 2/24/81
. . GASOLI 7
%QG CAET N l]/ cus wo. 2 ODOHETER 91705. KH(56983. NILES)
. 27,8 DEG C(82,0 DEG F)
ggg,aﬂb:155¥$ 7.4 GM/KG NOX HUMIDITY CORRECTION FACTOR  +90
2 3 4
coLp TR%NS!ENT STABILIZED HOT TRANSIENT STABILIZED
762.0 (30.0) 774.7 (30,%) 762.0 (30,02 774.7 (30,5)
762.0 (30,0) 774.7 (30.5) 752.0 (30,0) 774.7 {30.5)
42,8 (109.0) 42. 255109 0 AJQA‘;609VS) 4263 (109.0)
4 N 49524 s
76,4 ( 24984) 130.6 ¢ 4611.) 76,2 ( 2609.) 130,46 ¢ 4612-)
20.9/ 3/ 209, &7.6/ 2/ 68B. 1.2/ 3/ 212, 44,4/ 2/
22/ 3/ 1 12,1/ 2/ 12, A/ 3 1. 11.3/ 2/ 11.
43.6/ 35104?. 70.;;}%; 16}. 95-%5%}; 48?- 62.35%25 137-
/ 24 . . . #3712
95,1/ 3/ 1.81 8.3/ 37 1.24 88.3/ 3/ 1.60 82,47 3/ 1. 21
187 3/ 2,4/ 3/ .04 3.3/ 3/ . 3.1/ 3/ .05
39.47 2/ 40 11.4/ 2/ 11, 37.27 2/ 37, 10.9/ 2/ 11,
W6/ 2 1. 9/ 2/ 1. W3/ 2 0. 4/ 2/ .
8.7 10,62 9, 10.88
199, 7. 202, 54,
1000, 155, 448, 132,
1.77 1,21 1.36 1.17
39.1 10.é 35,9 10.5
8.75 4,27 8.8% 4,08
88.94 23,53 41.50 20,09
2475.3 2085,0 2170.4 2793:6
5,15 2,38 4.85 2.37
1.50 48 1.52 54
15,25 3.74 7.10 J.14
424.4 458.0 371.3 437.3
.88 »3 .83 37
19.34 19.89 156,53 18.94
505. 867, 505. 868,
5,83 6,30 5.84 6,39
2773 +779 975 979
«897 ( .879) . 896 ( ,887)
1,000 ( ,577) 1.000 ( .977)
207, 206.8
M 0.00
2,13 12,23
19.62 17.80
3-BAG t4-BAB)
CAREON DIOXIDE G/KH 427,3 { 921.3)
FUEL CONSUMPTION L/100KNM 13.03 { 13.53)
HYDROCARBONS (TNC)  G/KM 1.08 ( 1,07}
CARBON MONOXIDE GrKn 7,04 1 &83)
OXIDES OF NITROGEN G/KN 161 ¢ 80)

HFET

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO.04
DATE 2/24/31
BAG CART NO.
BYNO NO.

CVs NO,

DRY BULB TEMP. 24.4 DEG C(74,0 DEG F)
ABS., HUMIDITY 8.2 GH/KG

HFET

774.7 (30.5)
774.7 (30.5)
42,8_(107.0)

1 4089.)
32,
1.1/ 3/ 11,
64,3/11/ 260.
v 0

50.4/ 2/ 2,25
1.1/ 2/ .04
55.0/ 2/ 535,
1.17. 2/ 1.

>
o1
e
~
“
INEY]
~
I

16,53

TEST WEIGHT 1814, KG( 4000. LBS)
ACTUAL ROAD LOAD 9.8 KW( 13.2 HP)
GASOLING EM-470~F
ODOHETER 91728, KM(S4797, MILES)

NOX HUMIDITY CORRECTION FACTOR .92



TEST NO.  Q42FTP  RUN 2
VEHICLE HODEL 78 FORD GRANADA
ENGINE 4.9 L(30 CID) V-0
TRANGHISSION A

BARDMETER 741.43 MN HG(29 19 IN HG)
RELATIVE HUHIDITY 98, P
BAG RESULT

BAG NUHBER

DESCRIPTION

BLOWER DIF P MM, H20(IN. H20)

BLOWER INLET P MM, H20(IN. H20)

BLOWER INLET TEMP, DEG. C(DEG. F)

BLOHER REVOLUTIO

ToT W STD. CU. HETRES("CF)

HC SAHPLE HETLR/RANGE/PM

HC BCKGRD METER/RANGE/PPH

CO SANPLE RETCR/RANGE/PPM

CO_ BCKGRD METER/RANGE/FMH

METER/RANGE/PCT

C02 DCKGRD METER/RANGE/PCT

NDX SAHPLE HETER/RANGE/PPM
RD HETEP/RRNGE/PPH

DILUTION ACTON

HC CDNCENTR“TIDN X

CONCINTRATION PPM
CUZ CONCENTRATION PCT
NOX CONCENTRATION PPM

C02 MASS GRAMS
NOX HA3S GRAMS

HC GRAHMS/XM
CO_ GRANS/KHM
C02 GRAHS /KH

NOX CRANS/K
FUCL CDNSUHPTION BY CB L/100KHM
RUN SECONDS

HEASUREU DISTANCE KM
DFCy DRY

UFCy WET (DRY)

SCFy WET (DRY)

VoL (SCH)

SAN BL? (SCH)

KM _ (MEASURED)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS
TEST NUMBER Q42FTP
B ROHCT‘R HM UG 741.4
UMIBITY 6/KG 10.7
TEHPEPATURE DEG C 23.3

TEST NO. ~Q42FET RUN 2
VEHRICLE MODCL 78 FORD GRQNADA
ENGINE 4.9 L(302, CID)
TRANSHISSION A3

DARGMETER 741.43 MM HG(29.20 IN HG)
RELATIVE HUMIDITY 44, PCT
Q0 BAG_RESULTS

TEST CYCLE

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER éELETU;%S:- BEG. C(DEG, F)
BLUUER VoL

T FLOW STD. CU. HETRES(SCF)

HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RAMGE/PMM
€0 SANPLE METER/RANGE/PPM
€O BCXGRD METSR/RANGE/PPH
CO2 SAMPLE METER/RANGE/PCT
€02 DCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX' BCKGRD METLR/RANGE/PFH
DILUTION FACTOR
HC CONCENTRATION PPM
CO_ CONCCNTRATION FRM
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM
HC MASS GRAMS

CO_ MASS GRANS

C02 HASS GRAMS

NOX HASS GRAMS

RUN TIME SECONDS

DFC,» WET (DRY)

SCF» WET (DRY)

VoL (SCH)

SAM BLR (5CH)

KM (HEASURED)
TEST NUMBER,
BAROMETER), #H HG
HUMIDITYy G/KG
TEMPERATURE y DEG C
CARBON DIOXIDE. G/KM
FUEL CONSUHPTION» L/100KN
{YDROCARBONS » G/KkH
CARDON MONOXIDE, G/KH
OXIDCS OF NITRGGEN» G/KM

TABLE D-

FTF

1
COLD TRANSIENT

HFET

10,

VCHICLT CMISGIONS RCSw.rs
FROJECT 11-5830-002

VEHICLC NG, 04

DATE 279570

BAG CAPT NO, 1 / €vs N0. 2
DYND 3

DRY BULB TEMP, 23.3 NEC C(74.0 DEG F)
ABS. HUMIDITY 10.7 GM/KG

)
STABILIZED

774.7 (30.5)
774.7 (30,5)
42,8 (109.0)

774.7 (30.5)
774.7 (30.5)
43;3 (110.0)

TEST NO. 042 EMISSIONS RESULTS

TEST WEIGHT 1814, KG( 4000, LRS)
ACTUAL ROAD LU D 9.0 Ku( 13.2 8P
GASOLINE EH-470-F

QDOMITER ?1758. KH(S?O!&. MILES)

NOX iIUMIDITY CORRECTIOM FACTOK 1.00

4
STABILIZED

774.7 (30.3)
774.7 (30.5)
42.8 (109,00

3
HOT TRANSIENT

762,0 (30.0)
782.0 (30.,0)
43,3 (110,00

0597, 69600, 40537, 69535,
76,0 ( 2402, 130.3 ¢ 4403.) 74,0 ( 26083.) 130.2 ( 4598.)
22,07 1/ ﬁLO. 74,87 2/ 75, 19.57 3/ 198, 87.17 2/ &%,
1.2/ 3/ 12, 12,87 27 13, 1.4/ 3/ 14, 14,6/ 2/ 15,
43.3/ 3/1047. 77.9/12/ 187, 90.5/11/ 445, S5t.4/127 109.
/ 3/ 2. 6712/ 1, 11/ 2. 1.0/12/ 2.
23.87 37 1.80 48.87 37 1.24 86.7/ 3/ 1,61 48.0/7 3/ 1.22
2/ 3/ .05 2.6/ 3/ .04 3.0/ 3/ .05 3.0/ 3/ .05
J5.87 2/ 37, 2.9/ 27 10, 37.5/ 2/ 138, 12,7/ 2/ 13,
W/ 2/ 1. Sr 2/ 87 2/ 1. 07 2/
6,78 10.59 3.0 10.
210. 634 183, 36,
987, 130. 422, 103,
1,76 1,20 1.57 1,18
36.3 ?.4 36.8 12,0
9.19 4,75 9.01 4,19
37,43 27,27 37.32 15,463
2444,9 2864.1 2188, 4 2817.8
«27 2,35 5.35 2.98
1.56 W74 1.37- W66
14.01 4,23 6.40 2,47
414.2 444,1 375.0 44-6
.39 36 W72
18.88 19.34 16,62 l?.‘J
50S. 3487, 505. 847,
5,90 6445 5.04 6,34
1785 970 #7856 2770
.888 ( .871) 893 { .879)
1,000 ( ,948) 1,000 ¢ .267)
206, 206.2
0.00 0.00
2.36 12.17
19,12 17.98
3-DAG (4-BAG)
CARBGN DIOXIDC G/KH 4192,2 ( 419.2)
TUEL CONGUNMITION L/100KN 13.51 ( 18.47)
HYDROCARRONS (TIICY  G/KN 1.08 « 1.08)
CARDON MONOXIDE G/xn 6.9% { 5.47)
OXILES O NITROGEN G/nd 62 [T

VEHICLE EMISSIONS RESULTS
PROJCCT 11-5830-007
VEMICLE ND.04
5A0 cnm SeRbh
0 3
€VS NO.

DRY BULB TEMP. 28.9 DEG C(04.0 DEG F)
ABS. HUMIDITY 11.2 GH/KG

HFET

787.4 (31.0)
787.4 (31.0)
43,3 (110.0)

61297,
114,5 ( 4043.)
16.0/ 3/ 140,

1.5/ 3/ 15,
83.7/11/ 3%0.

8718/ 2.
50.6/ 2/ 2,22
1 2/ .05

741.7

AEREERGRD (BB %% RE5alE0e

GASOLINE EM-4
ODOHETER 91731. KH(57030. NILES)

NOX HUMIDITY CORRECTION FACTOR 1.02



TEST NO, 044FTP. RUN 1
VEHICLE HODEL 78 FDRD GRANADA
ENGINE 4.9 L(302. CID) v-8
TRANGHISSION A3

BAROMETER 742,19 MM HG(“? 22 IN HB)
RELATIVE HUHIDITY Sé. PCT
BAG PE"ULTS
UHBER
DE CRIPTION

BLOVER DIF P MM. H20(IN. M20)
BLOMER INLET P _MN, H2QCIN. 1120)
BLOWER INLET TEHP- DEG. C(DEG., F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU}RHETRC (SCF)

NOX SAMPLE METER/RANGE/PPH
NOX BCKGRD METER/RANGE/PFN
DILUTION FACTOR

HC CONCENTRATION PPM

€0 CONCENTRATION PPM

€02 CONCENTRATION PCT

NOX CONCENTRATION PPH

HC HASS GRAMS

CO_ HASS CRAMS

C02 MASS GRAMS

NOX HASS GRAMS

HC GRAMS/KH

CO_ GRAMS/KM

€02 GRAM: / H

NOX GRA| H

FUEL CDNSUHPTION BY CB L/100KH

RUN TINE SECONDS
HEASURED DISTANCE KM
LFCs DRY

DFCr WET (DRY)

SCFy WET (DRY)

vOL (SCH)
Egﬁ DLR (SCH)
FUEL CUNSUHPTION L/100KH

COMPOSITE RESULTS
TCST NUMBER 044FTP
BAROH§TER HH HG 74;.‘

fIURIDITY G/KG
TEMPERATURE DEG € 25.0

TEST ND, OQ46FET RUN 1
VEHICLE MODEL_ 78 FORD GRANADA
ENGINE 4.9 L(302. CID) v-8
TRANSHISSION A

BAROMETER 742,19 MM 1HG(29,22 IN HB)
RELATIVE HUMIDITY S4. PCT
0 BAG_RESULTS
TEST CYCLE

BLOWER DIF P MM. H20CIN, H20)
BLOWER INLET P MM. H2D(IN, H20)
BLOWER INLET TEMP, DEG. C(DEG. F)
BLOWER REVOLUTIONS

LgT FLOHLSTD. CU. METRES(SCF)

AMPLE HETER/RANGE/FFH
HC BCKGRD HETER/RANGE/PPM
CO SAMPLE METER/RANGE/FPH
€O BCKGRD METCR/RANGE/PPM
€02 SAMPLE METER/RANGE/PCT
C02 HCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGL/PPM
NOX RCKGRD METER/RANGE/PPH
ﬂéLU ION FACTOR

CONCENTRATION PPM
CO CONCENTRATION FPH
C02 CONCENTRATION ICT
NOX gnNCEggPAEIUN FrH

CO  MASS GRAMS
C02 HASS GRAHS
NOX MASS GRAMS
RUN TIHE SECONDS
DFC» WET (DRY)
SCF» WET (DRY)
VOL (SCH)
GAM BLR (SCH)
KM (MEASURED)
TEST NUMBER»

BARDMETER» HM i
{UKIDITY, G/KG
TCHPERATURE » DEG C
CARDON DIOXIDE, G/KM
FUEL CONSURPTIONs L/7100KMH
HYDROCARBONS » G/KM
CARRBON MONOXIDE, G/KH
OXIDES OF NITROGEN, G/KM

TP VEHICLE EMISSIONS PCSULTS
FROJECT 11-3630-007

UEPICLE NO. 04

ATE 2/25/N1

BAG CART ND. 1 / CVS ND. 2
DYNO NO.

DRY BULE TEMP, 25,0 DCG C(77.0 DEG F)

TABLE D-11. TEST NO. 046 EMISSIONS RESULTS

TCST WEIGHT 1814, KG{ 4000. LBS
ACTUAL ROAD LOAD _ 7.8 KW( 13.2
GACOLINC EN-470-F

GDOMETER 91307, KH(57046' MILES)

)
ey

ABS. HUMIDITY 11.4 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.02
2 3 4
coLB mknsxsnr STADILIZED HOT TRANSIENT STABILIZED
62,0 (30.0) 774.7 (30.5) 774,72 (30.5) 774.7 (30,5)
7$2,0 (30,0) 724.7 (30,5} 774,7 (30.5) 774.7 (30,5)
1.153104.0) 42336%09.0) 43.3 g:o.o) 43, 5201o.o)
4, ' . .
76,4 ( 2497.) 130 7 ( 4415.) 76,0 ¢ 2682.) 130,2 ( 4598.)
27.8/ 3/ 293. 80.0/ 2/ 80. 13.4/ 3/ 134s 1.3/ 27 N,
1.5/ 3/ _15. 14,5/ 2/ 13, 1.47 3/ 14, 14.4/ 2/ 14,
54,9/ 371361, 67.0/137 65, 84,3712/ 203. 58.2/137 S&.
W2/ 3/ 5. 6.0/13/ b 2.7/12/ 5. 4.8/13/ 4
95.5/ 3/ 1,79 aa.g; b4 1.32 as.g; kY 1.‘5,2 44.[71; gf t.16
YA VAN . . . . . .
38.17 27 38 10,6/ 2/ 1l 39.47 2/ 39, 12,07 2/ 13,
1.0/ 2/ 1. K770 W97 27 1, W2t
6.3 11,08 8,33 11,44
85, £7. 122, 58,
1285, S7. 108, 47,
.75 1,14 1.53 1,11
35.2 9.8 30.4 12,2
12,56 5,03 5,33 4,37
113,33 158 1487 7,50
2445,% 2733,0 2123.9 263%,7
5.27 2. 5.74 3,10
2.16 +81 192 .70
17.70 1,40 2,83 1,20
21,4 441.1 367.7 422.9
W1 4 2 50
19,60 19,03 16.01 18,22
505.- 867, 505. 867,
,80 6,20 .70 6.2
7465 971 .97 971
.889 ( .B73) .901 ¢ ,£84)
1,000 ¢ ,257) 1,000 ¢ ,770)
207.4 206,2
. 0,00 0,00
12.00 12.02
17,31 17.14
3-BAG (4-DAG)
cmnun nmxme G/KM 416.8 ¢ 411.5)
FUEL € L/100KM  1E.32 ( 18.08)
YD m:a nnua mm) G/KH 1.12 ¢ 1.09)
CAREQN MONOXIDE G/KH 5.61 ( 5.55)
OXIDES OF NITROGEN G/KM 7 « .20

FET VEHICLE EMIESIONS RESULTS
PROJECT 11-5330 007

VERICLE NO.04

DATE 2/26/31
BAG CART NO.
DYHO NO.

CVsS NO.

TEST WEIGHT 6264. KG( 4000. LBS)

?.3 K¥( 13,2

g

M-4
ODOMETER 910"9. KH(57060. HILES)

DRY BULB TEMP, 26.7 DEG C(80.0 DEG F)

ABS, HUMIBITY 12.2 6M/KG
FET
737.4 (31,0}

73,
1.6/ 3/ 16,
94.1/12/ 235-
50,5/ 2/ ‘-‘7
/ 2/ .06
54,5/ 3/ 55,

_
Ny
w?

K
X
-

820 ( ,013)

1.000 ( ,?62)
114.6
0.00
14,31
O4SFET

NOX HUMIDITY CORRECTION FACTOR

1.05



TABLE D-12, TEST NO. 051 EMISSIONS RESULTS
FTP~ VEMICLE EMISSIONS RESULTS
PROJECT 11-5330-007

TEST NO. OSIFTP RUN t VEHICLE ND 05 TEST WEIGHT 1588, KG( 3500. LBS)
VEHICLE MODEL 78 VOLVO 2450L CAL DATE 2/81 ACTUAL ROAD LOaD 9.5 Kd( 12.8 HP)
ENGINE 2.1 L(130. CID) L-4 BAG CART ND. 1 / CVS NO. 2 GASOLINE EN-470-F
TRANSHISSION M DYNO NO. ODCHETCR 9494- KN( 5899, MILES)
RAROMETER 741.48 MM HG(29.20 IN HG) DRY BULB TEMP. 23.9 DEG C(75 0 DEG F)
§§E“¥gﬁ I;rigHIDITY 48, PCT ABS. HUMIDITY 9.1 GHM/KG NOX HUMIDITY CORRECTION FACTOR .95
BAG NUMBER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM, H20(IN. H20) 749.3 (29.5) 762.0 (30,0) 749.3 (29.5) 762,0 (30.0)
BLOWER INLET P MM, M20(IN. H20) 749.3 (29.5) 762,0 (30.0) 74%.3 (29.5) 7562.0 (30.0)
BLOWER INLET TEMP., DEG. C(DEG. F) 42.8 (109.0) 42,2 (108.0) 43.3 (110.0) 42 8 (10%.0)
BLOVER REUDLU IONS 69737, 404 49586,
TOT FLOW STD. CU. HETRES(SCF) 76, 0 2683 ) 131.1 ( 4428.) 76,0 ¢ "685 ) 130.6 ( 4612 )
HC SAMPLE METER/RANGE/PPM .47 3/ . 3%.1/ 2/ 39, 49.0/7 2/ - 42,47 2/ A3,
HC BCXGRD METER/RANGE/PPM 1.4/ 3/ 13.0/ 2/ 13, 11.4/ 2/ 11.5/ 27 12,
CO SaMPLE METER/RANGE/PPH 90.4/11/ 445« 63.2/12/ 144, 74.7/12/ 173. 76 37127 178,
CQ BCKGRD NETER/RANGE/PPH 1,5/11/ 4, t.17127 2, W8/12/ 1. 4712/ 1.
C02 SAMPLE METER/RANGE/PCT 70,77 3/ 1.28 51.%/ 3/ .90 84,0/ 3/ 1.18 50 0/ 3/ .87
02 BCKGRD METER/RANGE/PCT 4,1/ 3/ .06 4.2/ 3/ .06 3.3/ 3/ .05 3.1/ 3/ .03
NOX SAMPLE METER/RANGE/PPHM 35.47 2/ 33. 6.3/ 2/ 7. 30.6/ 2/ 3t. 8.2/ 2/ 8.
NOX BCKGRD METER/RANGE/PPM 4/ 2/ 0. W3/ 2/ 0. 9721 W9/ 2/
D!LUTICIN FACTOR 10,07 14.54 11,12 15.08
CONCENTRATION PPM 83. 27, 38. 32,
CU CONCENTRATION PPM 423, 139, 185, 171,
€02 CONCENTRATION PCT 1.22 .84 1.14 .
NOX CONCENTRATION PPH 35.0 6.2 29.8 7.4
HC HMASS GRAMS 3.65 2.04 1.6%9 2.40
CO_ MASS GRAMS 37,45 21.21 14.44 26.03
CO2 MASS GRAMS 1699.7 2024,7 1583.2 1947.5
NOX MASS GRANS 4,83 1.48 4.11 1.74
HC GRANS/KM 83 32 229 39
CO0 GRAMS/KM 5,44 3.37 2.50 4.19
CD2 GRAHS/KM 292.3 321.4 270.7 316,1
NOX GRAM5/KM .83 +24 .20 .28
FUEL. CONSUMPTION BY CB L/100KM 13.00 14,00 11.76 13.32
RUN TIME SECONDS 503, 869, 504, 848,
MEASURED DISTANCE KM 5.81 6430 5.85 8,23
SCFy DRY 973 2976 774 977
DFC» WET (DRY) 1920 ( ,908) +923 ¢ .911)
SCFs WET (DRY) 1,000 ( .975) 1.000 ¢ .975)
VoL (SCH) 207.1 206,7
SAM BLR (SCM) 0.00 0.00
KM (MEASURED) 2411 12.07
FUEL CONSUMPTION L/100KM . 13.52 12.83
COMPOSITE RESULTS J-BAG (4-BAG)
TEST NUMBER 05tFTP CARRON DIOXIDE G/XN 301.4 ( 299.9)
RARMMETER MM HG 741.7 FUEL CONSUMPTION L/100KN 13,18 ¢ 13.12)
HUMIDITY G/KG 9.1 HYDRDCARBUNS (THC)  G/KkM . (.40}
TEMPERATURE DEG C  23.9 CARBON MONOXIDE G/K 3.77 ( 4.00)
DXIDES DF NITRDGEN G/KH .49 .50

HFET  VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

TEST NO, OS1FET RUN 1 VEHICLE NO.0S TEST WEIGHT 1588, KG( 3500, LBS)
UEHICLE MODEL _ 78 VOLUO 24SDL caL DATE 37 2/81 ACTUAL ROAD LOAD 9.5 Kt 12.8 HP)
ENGINE 2.1 L(130a [¥é 1} BAG CART NO. 1 GASOLINE EM-~470-F
TRANSHISSION M DYNO NO. 3 ODOHETER 94969, KM{59011. MILES)
CVUs NO. 2
BAROMETER 741,93 NM H6(29.21 IN HG) DRY BULB TEMP. 25,0 DEG C(77.,0 DEG F?
RELATIVE HUMIDITY 4%. PCT ABS. HUNIDITY 10.0 GM/KG NOX HUMIDITY CORRECTION FACTOR .98
0 BAG_RESULTS
TEST CYCLE HFET
RLOWER DIF P MM. H20(IN. H20) 756.9 (29.8)
BLOWER INLET P MM, HZD(IN. H20) 75,9 (29.8)
BLOWER INLET TEH 3 DEG, C(DEG. F) 43.3 (110.0)
BLOUER REVOLUTION 61429,
TOT FLOW STD. CU. HETRES(SCF) 115.3 ( 4072.)
HC SAMPLE METER/RANGE/PPM 73.4/ 2/ 73,
HC BCKGRD METER/RANGE/PPH 12.1/ 2/ 12,
CD SAMPLE METER/RANGE/PPM 95.8/12/ 241,
C0 BCKGRD METER/RANGE/PPM 4712/ L.
C02 SAMPLE HMETER/RANGE/PCT 79.1/ 3/ 1.45
C02 BCKGRD METER/RANGE/PCT 3.1/ 3/ .05
NOX SAMPLE METER/RANGE/FPH 27,17 2/ 27,
NOX BCKGRD METER/RANGE/PPM 2/ 2 1.
DILUTION FACTOR 9,05
HC CONCENTRATION PPM 63,
€O CONCENTRATION PPH 230,
€02 CONCENTRATION PCT 1.41
NOX CONCENTRATION PPM 26,0
HC HASS GRAMS 4.14
CO_ MASS GRAMS 30,86
C02 HASS CRAMS 2974.3
NOX MASS GRAMS 5,60
RUN TIHE SECONDS 768,
OFC, WET (DRY) +889 ( .875)
SCFs WET (DRY) 1,000 (_.971}
VoL (SCW) 115.3
SAM BLR (SCM) 0.00
KM (MEASURED) 16.39
TEST NUMBERy OSIFET
BARDHETER» HM HG 741.%
HURIDITY, G/KG 10.0
TEMPERATURE, DEG C 23.0
CARBON DIOXIDE» G/KM 181.5
FUEL CONSUNPTIONy L/100KM 7.91
HYDROCARBONS » G/KM W25
CARBON HONOXIDEy G/KM 1.88
OXIDES OF NITROGEN» G/KHM 34 . .



TEST NO,
VEHICLE MODEL

052FTP  RUN

78 voLvo 245DL caL

TABLE D 13, TEST NO. 052 EVISSIONS RESULTS

VEHICLE EMISSIONS RESULT
PROJECT 11-5830-007

VEHICLE NO.03
TE

ENGINE 2,1 L (130. CID) L-4
TRANSHISSTION M4

BAROMETER 735.58 MM HG(28.946 IN HG)

RELATIVE HUMIDITY 62, PCT

BAG RESULTS
BAG MUMBER
DESCRIPTION

BLOWER DIF P M#. HZO0(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER IMLET TEHP. DEG. C(DEG. F)

BLOHER REVOLUTION!
TOT FLOW

» LU, HETRES(SCF)

HC SAHPLE HETER/ ANGE/PPY

HC  BCKGRD HETER/RANGI
CO SAHPLE METER/RANGI
co BCKfED METER/RANG
€02 SAMPLE METER/RANGI
C02 3CKGRD METER/RANGI

E/PPH
E/PPH
E/PPY
E/PCT
E/PCT

NOX SAHPLE :E¥;R/RQNGE/PPH

=]

X BCKGR,
DILUTION FACTOR

ER/RANGE/PPM

CONCENTRATION PPM
Cﬂ CONCENTRATION PPN
C02 CONCENTRATION PCT
NOX CONCENTRATION PPH

HC  MASS GRAMS
CO_ MASS GRAMS
C02 MASS GRAMS
NOX MASS GRAMS

HC  GRAMS/XM
CO_ GRAMS/XM
502 GRAMS /KM

0X GRAMS/KM
FUEL CONSUMPYION BY CB L/100KM

RUN TIME
MEASURED DISTANCE
SCF» DRY

SECONDS
KH

bA 3/ 3781
BAG CART NO. 1_/ CVS NO.
DYNG NO. 3

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)

ABS, HUMIDITY 11.5 GM/KG

2

1
COLD TRANSIENT

754.4 (29.7)
749.3 (29.5)
42,8 (109,0)

2
STABILIZED

759.5 (29.9)
745.8 (29.4)
42.8 (109.0)

40502, 411,
75.5 { 2465.) 129.7 { 4580.)
9.4/ 3/ 94 6-9/ 2/ 42,
1,72/ 3/ 17. S 2/ 17

87.0/11/ 414, 63.4/12/ 155.
2.5/117 7. 127 &
71,57 3/ 1.29 51.6/ 37 90
&7 3/ .06 3.3/ 3/ .05
35.07 2/ 35. 7472, 7
87 27 1, 97 2/ .
9.97 4,4
i, 115,
1.25 »85
34,3 4¢3
3.42 2.30
34,37 21.86
1720.2 2020.8
5.08 1.60
5% 237
5,95 3,46
297.7 322.7
N: o2
13.1% 14.04
504, Bé72.
5.78 6426
+948 2972

BARJMETES
HUMIDITY G/KG 11.5
TEMPERATURE DEG €  23.3

DFCy WET (DRY)

SCFy WET (DRY)

VoL (SCH)

SaM BLR (SCH)

KM (MEASURED)

FUEL CONSUMPTION L/100KH

COMPOSITE RESULTS
TEST NU™

BER 052FTP
M4 HG 735.4

/920 € 4501)
11000 ¢ 1970)
0.00

12.04

13.44

CAREON DIOXIDE
FUEL CONSUKPTION

TEST WEIGHT
ACTUAL ROAD LOhD
GASOL INE

1508, KG( 3500. LBS)

9.5 Ku( 12.8 HP)

£M=470~F
ODOMETER 95003. Ki(59032. MILES)

NOX HUMIDITY CORRECTION FACTOR 1403

3
HOT TRANSIENT

759.5 (29.9)
749,3 (27,5)
42,2 (108.0)

19256 {
1,000 ¢

G/KM
L/100KH

HYDROCAREONS (TIC) G/KM

CAREON

G/K#t

HMONOXIDE
OXIDES GF NITROGEN G/KM

HFET  VEHICLE EMISSIONS RESULTS

TEST NO.  O52FET  RUN
VEWIELE HADEL
ENGINE 2.1 L(130. CID?
TRANSHISSION M4

BAROHETER 734,57 MM HG(28,92 IN HG)

1
78 UDLVU 24SDL CAL

RELATIVE HUMIDITY 54, PCT

0 BAG_RESULTS
TEST CYCLE

BLOWER DIF P MM. H20(IN, H20)
BLOWER INLET P MM, H20(IN, H20)
TEMP. BEG., C(DEG. F)

NS
STD. CU. HETRES(SCF)

BLOWER INLET
BLUHER REUOLUTI
T FLOW

HC SAMPLE METER/RANGE/PPM

HC BCKGRD METER/RANG

E/PPM

£B BENEKD HEFER/RANGE/ PR

€02 SAMPLE METER/RANGE/PCT

C02 BCKGRD HETER/RQNG

E/PCT

NDX SAMPLE METER/RANGE/PPM

NOX BCRGRD HETCR/RANG
DILUTION F

HC CONCENYRATION PPH
CO_ COMCENTRATION PPM

C02 CONCENTRATION PCT
NOX CONCENTRATION PPH

A
C02 MASS GRAMS
NOX MASS GRAMS

RUN TIME
DFCy WET (DRY)
SCFy WET (DRY)
VOL (SCH)
SAM BLR (SCH)
KM (HEASURED)
TEST NUMBER»
BARCHETER»
HUMIDITY,
TEMPERATURE »
CARBON DIOXIDEs
FUEL CONSUMPTION»

HYDROCARBUNS »
CARRON HONOXIDE,
OXIDES OF NITROGEN,

E/PPH

SECONDS

PROJECT 11-5330-007
VEHICLE NO.0S
DATE 3/ 3/81
BAG CART NO. |
DYND NO. 3
Cvs NG, 2

DRY BULB TEMP, 25.1 DEG C(79.0 DEG F)

ABS. HUHIDITY 11.8 GH/KG
HFET

759.5 (29.%)
74%,3 (29.5)
40.0 (104.0)

61278,
114,5 ( 4043.)
6%9.7/ 2/ 70.

I e
78.4/ 3/ 1.44

3.3/ 3/ .05 .
18.4/ 2/ 18.

1.0/ 2/ 1.

0S2FET
734,46
11.8
2641
179.6
7.73

22
1.19
<24

D-14

4
STABILIZED

754.4 (29,7)
744,2 (29.3)
42, 2 (108.0)

49564,
129.9 ( 4591.

43.97 2/
12.5/ 2/ 18.
61,7712/ 136+
1.2212/ 3.
49,8/ 3/ .36
3.0/ 3/ .05
8.5/ 2/ 9
1.27. 2/ 1.

[

+907)

3-RAG {4-PFAG)

303.2

13.23
+38 (

3.59 {
31 {

TEST WEIGHT 1588+ KG( 3500. LBS)

ACTUAL RUAD LOAD
GASOLINE

95 KW( 12,8 HP)

EN-470-F
ODOHETER 95027, KHM(39047. MILES)

NOX HUMIDITY CORRECTION FACTOR 1,04



TEST NO. O56FTP  RUN 1
VEHICLE HODEL 78 VULUU 245DL CAL
ENGINE 2.1 L(130. CID) L-4
TRANSMISSION M

BAROMETER 731,77 MM HO(28.81 IN HG)
§§EA;IUE HgHIDITY 44, PCT

BAG NUMBI
DESCRIPTION

BLOWER DIF P MM: H20(IN. H20)
BLOWER INLET P MM, H20(IN, H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS
TOT FLOW STD. CU, METRES(SCF)
HC SAMPLE HETER/RANGE/PPM
HC  BCXGRD HETER/RANGE/PPH
€O SAMPLE METER/RANGE/PPM
CO  BCKGRD HETER/RANGE/PPH
C02 SANPLE METER/RANGE/PCT
€02 BCKGRD METER/RANGE/PCT
NOX SAnMLE METER/RANGE/PPM
X BCXGRD METER/RANGE/PPN
DILUTION FACTOR
HC CONCENTRATION PPM
CONCENTRATION PP
CDZ CONCENTRATION PCT
NOX CONCENTRATION PPM
MASS GRAMS
€O MASS CRAMS
HASS GRAMS
HASS GRAMS

HC GRAMS/KM
CO  CRAHS/KM
C02 GRAMS/KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KH

RUN T SECONDS
ggASURED DISTANCE KM

DFCy» WET (DRY)
SCF» WET (DRY)
VaL (ScH)

SAaM BLR (SCM)

KM {MEASURED)
FUEL CONSUHPTION L/100KM

CDHPOgIYE RESULTS

MBER 0S6FTP
BARDHETER HH HG 73t.8
MIDITY

9.7
TEHPER#TURE DEG C 2.1

TEST NO, OSBFET RUN 1
UEHICLE MODEL 78 YOLUD 245DL CAL
ENGINE 2,1 L(130. CID) L-4
TRANSHISSTON H

BAROMETER 740,92 MM HG(29.17 IN HG)
RELATIVE HUMIDITY 45, PCT
0 BAG_RESULTS
TEST CYCLE

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP., DEG. C(DEG. F)
FLDHER REVOLUTI NS

TOT FLOW 3TD. CU. METRES(SCF)
HC SAHPLE HETER/RQNGE/PPH
HC BCKGRD HETER/RANGE/PPHM
CO SAMPLE METER/RANGE/PPM
€0 BCKGRD METER/RANGE/PPM
SAMPLE METER/RANGE/PCT
HCKGRD METER/RANGE/PCT
SAMPLE METER/RANGE/PPH
NOX RCKGRD METER/RANGE/PPHM
DILUTION FACTOR

HC CONCENTRATION PPM
€0 CONCENTRATION PPM
CONCENTRATION PCT
CONCENTRATION PPM

HC MASS GRAMS
€0 HASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

RUN TIHE SECONDS

DFCe WET (DRY)

SCFy WET (DRY)

VOL (5CM}

SAM BLR (SCH)

KM {MEASURED)
TEST WUMBER»
RAROMETER, HH HG
HUNIDITY G/KG
TEMPERATUREY EG C
CARBON DIOXIDE» G/KM
FUEL CONSUMPTIONy L/100KM
HYDROCARBONS » G/KH
CARBON WONDXIDEy G/KM
OXIDES OF NITROGENy G/KM

TABLE D-14.

FTP

1
COLD TYRANSTENT

749.3 (29.5)
747.3 (29.5)

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-007

VEHICLE NO. 05
DATE 3/ 4/81

BAG CART NG, 1 / CVS ND, 2

DYNO N 3

DRY BULB TEMP, 26.1 DEG C(79.0 DEG F)
ABS. KUMIDITY 9.7 GM/KG

2
STABILIZED

749,3 (29.5)
749.3 (29.5)
41.7 (107.0)

42.9 (109.,0)
4 47718,

129.4 ( 4570.)

47.87 2/ 48.

92,3/ 2/ 97 ar
16,77 21 17, 15,07 2/
82.8/11/ 363. 73.2/127 189,
17 1. 63 1.
6.7/ 37 1,22 48,67 3/ .84
3473, 2737 05
37,67 2/ 18, 7.9/ 27 ‘8.
97 57 1. 207 37
10,60 15,56
358, 183,
.13 7%
5.8 6.8
3,55 2.52
32,08 24.47
15056 18634
5.10 1262
.8 40
5,52 3.91
27606 301.0
.88 .2
1226 13.15
503, 848.
5.80 6,25
2975 .578
V925 ( .912)
1000 ¢ 977
502.4
0.00
2006
12,73

HFET

CARBOM DIOXIDE
FUEL CONSUMPTION
HYDROCARDONS BTHC)

CARBON MO

ONOXIDE
OXIDES OF NITROGEM

VEHICLE EMISSIONS RESULTS
FROJECT 11-5830-007

VEHICLE NO.0S
DATE 3/ 5/81
BAG CART NO. 1
DYNO NG. 3
CVS ND, 2

DRY BULD TEMP. 24.4 DEG £(74.0 DEG F)
ABS., HUMIDITY 8.9 GM/KG

HFET

756.9 (29.8)
756,9 (29.8)
43.3 (110,0)

61390,
115.1 ( 4043.)
63:6/ 2/ b4,

8.0/ 2/ 8,
58.9/12/
12

v

129,

76
.888 ( .873)
1,000 ( ,972)
115,1

0.00
16.47

OS9FET

TEST NO. 056 EMISSIONS RESULTS

TEST WEIGHT 1588, KG( 3500. LBS)
ACTUAL ROAD LOAD _ 9.5 KN( 12.8 ttP)
GASOLINE EM-470-F

ODQHETCR  9508. KM{ 5908, MILES)

NOX HUMIDITY CORRECTIOM FACTOR .97

4
STABILIZED

749.3 (29.5)
74%.3 (29.5)
42.8 (10%.0)

469607,
129.0 { 4554.)

3
HOT TRANSIENT

74%.3 (29.5)
749.3 (29.5)
42,8 (109.0)

40514,
75,1 ( 2651.)
§3.67 27

54, 43,67 2/ 44,
12,9/ 2/ 13, 11.7/ 2/ 12,
59.4/12/ 130, 64.5/12/ 144,
17127 0. «2/1 0.
62,9/ 3/ 1.12 47.2/ 3/ .81
3.1/ +05 3.1/ 3/ .05
31,27 2/ 31, 7.4/ 2/ 7.
W37 2/ 2/ 27 1.
11.7 16,11
42, 33,
123, 139,
1.08 77
30.4 8.7
1.81 2,43
10.94 20.88
1480,7 1815.5
4,22 1,61
31 .39
1.89 3,35
255.8 291, 3
W73
11,09 12.71
505, 868,
5.7% 6.23
975 978
W930 ( .9718)
1,000 ¢ 977)
204 9
9.00
12,02
11.93
3-BAG (4-RAG)
KN 203.6 ( 280.7)
L/100KMH 12.41 ( 12.27)
G/KN 142 ( _.42)
G/KM 3.69 ¢ 3.52)
G/KM »52 { .52

TEST WEIGHT 1588, KG( 3500. LBS)
ACTUAL ROAD LDQD 9.3 KW{ 12.8 HP)
GASOLINE EM-470-

ODCHETCR 95175. KH(59141. HILES)

NOX HUMIDITY CORRECTION FACTOR .94



TEST NO. O57FTP  RUN 1
VEHICLE MODEL 78 VOLVO 245DL CAL
ENGINE 2,1 L(130. CID) L-4
TRANSHISSION W4

BAROMETER 740,92 MM HG(29.17 IN HG)
RELATIVE HUMIDITY 30. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H20(IN. H20)

BLOWER INLET P MM, H20(IN. 1120)

BLOVER INLET T HP. DEG. C(DEG. F)

BLOUER REVOLUTI

TOT FLOW STD. CU- HETRES(SCF)

HC SANPLE METER/RANGE/PPH

HC RCKGRD METER/RANGE/PPH

CO SAMPLE METER/RAWGE/PPH

CO BCXGRD METER/RANGE/PFA

C02 SAMPLE METER/RANGE/PCT

C02 BCKASRD METER/RANGE/PCT

NOX SAMPLE METER/RANGE/PPH

NOX RCKGRD METER/RANGE/PPM

DILUTIDN FACTOR
CONCENTRATION PPM

DD CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION FPM

HC MASS GRAMS

CO0_ MASS GRAMS

£02 HASS GRAMS

HOX MASS GRAMS

HC RAHS/KM
€O GRAMS/KM
C02 GRAMS/KM

NOX GRAMS/KH

FUEL CONSUMPTION BY CB L/100KH
RUN TIME SECONDS
HFASURED DISTANCE KM

SCFr DRY
DFCs WET (DRY)
SCFs WET (DRY)
VOL (SCH)
SAM BLR (SCH)
KH _ (MEASURED
FUEL CDNSUNPTIDN L/100KM

COMPOSTTE RESULTS
TEST

UKBRER OS7FTP
BARDNEYER MM HG  740.9
HUMITITY G/KG 6,0

TEMPERATURE DEG C  25.0

TEST NO. OS7FET  RUN

VERICLE MODEL _ 78 UDLUO 245DL caL
ENGINE 2,1 L(IZO- ) L-4
TRANSHISSION M

BAROMETER 741.17 MM H6(29.18 IN HG)
RELATIVE HUMIDITY 34, PCT
0 BQG RESULTS
T CYCLE

BLOMWER DIF P MM. H20(IN, H20)
BLOWER INLET P HM. H20(IN. H20)
BLOWER INLET TEMP, DEG. C{(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW

T0. CU, METRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPY
CO AHPLE METER/RANGE/PPH
CKGRD METER/RANGE/PPM
CD? SAHPLE HETER/RANGE/PCT
€02 BCKGRD METER/RANGE/PCT

NOX SAMPLE HETER/RANGE/PPH
NOX BCKGRD NETER/RANGE/PPH
DILUTION FACTD
HC CDNCENTRATIDN PPH
CO_ CONCENTRATION PPM
C02 CONCENTRATION PCT
NOX CONCENTRRTIUN PPN
HASS GRAMS

CO  MASS GRAMS

CO2 HASS GRAMS

NOX MASS GRAMS

RUN TIHE SECONDS
DFCy WET (DRY)
SCF- SEY (DRY)

VoL (SCH)
SAM BLR (SCH)
KM (MEASURED)

TEST NUMBER,

BAROHETER, MH HG
HUMIDITY, G/XG
TEHPERATURE » DEG €
CARBON DIOXIDE, G/KH
FUEL CONSUMPTION» L/100KH
HYDROCARBONS » 6/KM
CAREON MONOXIDE» G/KM
QOXIDES OF NITROGENs G/KM

TABLE D-15.
FTP

TEST NO. 057 EMISSIONS
VEHICLE EHISSIONS RESULTS
UBROJECT 11-5830-007
VEHICLE NO.0S

DATE 37 5/81
SAG CART NG, 1 / cvs ND, 2

DRY BULR TEMP. 25.0 DEG C(77.0 DEG F)

RESULTS

TEST MEIGHT 1588, KG6( 3500, LBS)
ACTUAL ROAD LOAD _ 9.5 KN( 12.8 HWP)
GASOLINE EN-470-

ODOHETER 95138, KM(5P114, MILES)

ABS. HUMIDITY 6.0 GH/KG NOX HUMIDITY CORRECTION FACTOR .87
1 2 3 4
COLD TRANSIENT STARILIZED HOT TRANSIENT STABILIZED
749.3 129.5) 756.9 (29.8) 749.3 (29.5) 756.9 (29.8)
749.3 (29.5) 756.9 (27.8) 749.3 (27,5) 756.9 (29.8)
42,8 (109.0) 41,1 (106.0) 42,8 (109.0) M7 (107,01
49628, . .
7609 ( 7591 ) 131,0 ¢ 4627.) 76,1 ( 26874) 131,0 ( 44274)
86.97 2/ 87. 3.3/ 7 3. 38.8/ 2/ 39, 37 2/ 28,
o3 3 o 8.5/ 2/ 9 8.0/ 2/ 8. 8/ 3/ a4,
86.9/11/ 416. 49,4712/ 104, 52,0712/ 111, 47.2/137 99,
1.9/117 6. 9127 2, 17127 0. 237 0.
43,67 3/ 1,24 48,1/ 3/ .03 $3.77 3/ 1.14 48,07 3/ .83
2/ .05 2/ 37 .05 3.2/ 37 .05 6/ 37 .06
45.77 27 A6, 7.87 2/ ‘8. 3|37 27 38 8.7/ 2/ 9,
W27 o, a7 2/ 0. 5727 1. 7737
10.43 15,88 11,64 15.9
79, z. N 2L,
397. 100, X .
1.19 .78 1,09 79
45.3 7.4 37.8 8.0
3,49 1.76 1,38 1.59
35,20 15,28 7,50 14,67
1882:2 1682,5 1521,5 18441
5.7 1.6 .77 1,75
V60 .28 24 .25
6,10 2.45 1,63 2,35
288,1 302.1 261,7 298.5
99 28 . 28
12,79 13.10 11.31 12.93
505. 857, 505. 868,
5.77 6423 5,81 8,24
979 .983 4980 .983
925 ( .916) 929 ( 920)
1,000 ¢ .781) 1.000 { .982)
207.2 207.1
0,00 0,00
12.00 12.06
12.95 12.15
3-BAG (4-BAG
CARBOM DBIOXIDE G/KM 288.1 ( 287.1)
FUEL CONSUMPTION  L/I10OKN  12.54 ( 12.49)
HYDQDCARBONS (THC) G/KM » 34 { +33)
CARBON MONOXIDE _  G/KM 2.98 ( 2.95)
Ba30en BP"RTTRGoEn /NN 7 SR G
HFET  VEHICLE EMISSIONS RESULTS

PROJECT 11-5830-007

VEHICLE NQ.OS
DATE 3/ 5/81
BAG CART NO., 1
DYNO NO, 3
CVs NO.

DRY BULB TEMP, 25.0 DEG C(77.0 DEG F)
ABS. HUMIDITY 7.3 GH/KG

HFET
758.7 (29.8)
756.9 (29.8)

43,3 (110.0)
61429,

115-2 ( 4047.)

5 8 g

73 8/12/ 170,
37127 1,

77047 3/ 1,42

3.1/ 09

27.27 27 37,
W8/ 2

76
+892 ( 882)
1. 00? ( 1975)
0.00
16.35
O0S7FET
741,2
7+3
29, O
172.7
7.1

<24
1.34

.

D-16

TEST WEIGHT 1588, KG( 3500. LBS)
ACTUAL ROAD LOAD 9.5 KW( 12.8 HM

GASOLINE EM-470-F
ODOMETER 95162, KM(59131. MILES)

NOX HUMIDITY CORRECTION FACTOR .90



TABLE D-16. TEST N0, 061 FJ‘ISSIONS RESULTS

VEHICLL EMISSTONS RCSUL
PROJECT 11-5030-007

EST NO.  O&IFTP  RUN 1 VEHICLE 40,04 TEST WEIGHT 1588, KG( 3500. LBS)
VERICLE MoDeL 0 OLDS. cUTLASS DATE /9781 ACTUAL R0AD LOAD 8.0 KN(10.7 W)
ENGINE 3.8 L(231, CID) ¥-§ PBAG CART ND. 1/ Cvs NO, 2 ASOLINE CH-470-F
TRANSHISSION A3 DYNO NO. 3 ShoneTER 72078, KH(47285, HILCS)
BARDMETER 752,09 MM HG(29.41 IN HG) DRY BULB TEMP. 24.4 DEG C(76.0 DCG F)

RELATIVE WUMIDITY 32, pCT ABS, HUMIDITY 4.1 GM/KG NOX IWMIDITY CORRECTION FACTOR .87
BAG NUNBER 1 2 3 4
DCSCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM, H20(IN. H20) 762.0 (30.0) 767.1 (30.2) 762.0 (30.0) 767.1 (30.2)
BLOMER INLET P MM. H20CIN., H20) 762,0 (30,0) 767.1 (30,2) 762.0 (30.0) 762,1 (30.2)
BLOMWER INLET TEMP, DEG. C(DEG. F) 42,2 (108.0) 40.6 (105.0) 42,2 (108.0) 41.7 (107,0)
BLOVER EVOLUTIONS 40505, 40514, 59587,
10T FLOY 57D, €U, HETRES(SCF) 7704 ( 2734.) 1318 01 77.3°( 2729.) 132.8°C degs)
HC SAMPLE METER/RANGE/PTH 174/ 3/ 176. 3667 27 37. 86,77 2/ 7. /2025,
WE BCRGRD NETER/RANGE/PPM NV 9.9/ 27 10, 9.9/ 2/ 10, 9.4/ 10,
CO SAMPLE METER/RANGE/PPN by aat; 88.5/12/ 218, 73,7717 319 03150 t3e
€0 BCKGRD METER/RANGE/PPH 32377, 1.0/127 “°2. 1, 57137 1.
02 SAMPLE METER/RANGE/PCT 87247 3/ 1. 2 4.8/°3 .77 500750 1,08 M2/ 3 7
€02 BCKGRD METER/RANGE/PCT 3.17 3/ .0 3,2/ 3/ .05 3.17 3/ .05 3.8/ 3/ .06
NOX SAMPLE METER/RANGE/PPHM 2.9/3 1397 48,47 2/ a4, 37.27 3/ 112, 43.2/ 2/ 43,
NOX BCKGRD METER/RANGE/PFM 17 37 ol 'S/ 5 1. A7 37 06, ;67 27 1.
DILUTION FACTOR 9558 14,91 11,98 17.36
HE  CONCENTRATION PPM 164, 27, 58, 16.

CO_ CONCENTRATION PPH 1655, 209, 308, 130,

€02 CONCENTRATION PCT 1,17 72 1,04 L70

NOX CONCENTRATION PPM 128.4 43,9 111.3 42,8

HC HASS GRAMS 7.42 2.10 2,57 1.23

CO_ HA5S GRAMS 147,23 .43 27.71 20,02

£02 HASS GRAMS 1662,9 1759.8 1368, 1 1705.4

NOX HASS GRAMS 14,52 9.72 14.30 741

HE  GRAMS/KM 1,28 .34 .45 .20

€O GRAMS/KH 25,79 5.21 4.62 3.23

€02 GRAMS/KH 207.4 282,8 255.1 275.5

NOX GRAMS/KM 2.86 1,54 2,48 1.52

FUEL CONSUMPTION BY CB L/100KM 14,17 12,27 11.27 12,00

RUN TINE SECONDS 505. 863. 505. 48,

HEASURED DISTANCE KM 5,79 .22 5.75 8,19

SCFy DRY 078 ,783 .760 703

UFCe VET (DRY) 924 { 51D 923 ( 52D
SCFy WET (DRY) 1,000 ¢ .581) 1,000 ( ,982)
VoL (SCN) 210,6 210,1
SAN BLR (SCM) 0.00 0.00
KM (HEASURED) 12.01 11,94
FUEL CONSUMSTION L/100KH 13.29 11.45

COMPOSITE RESULTS 3-DAG (4-AB)

TEST WUNBER 041FTF CARBON DIOXIDE 5/%H 27¢.2 { 274.0)
AROHCTER  HM MG 752. FUEL CONSUMPTION  L/100KM 12,49 (12,39
HORIBTTY 6/KG 5.1 HYDROCARBONS (TIIC)  G/KM .56 ( .52)
TEHFERATURE DEG C  24.4 CARPON MONOXIDE 6/KH 9.37 { g.728)
GXI0CS OF NITROGEN G/KH 2.08 « 2.0
HFEY  VEHICLE EWISSIONS RESULTS
PROJECT 11-5830-007

EST NO. O041FET  RUN YEHICLE NO.06 TEST WEIGHT 1588. KG( 3500. LBS)
VERTCcLe Naoee T o arba cuTt ass paTE | 3/ 9/31 ACTUAL ROAD Loa 8.0 RW( 10,7 HP)
ENGINE 3.8 L(231, CID) V-6 PAG CART ND, 1 GASOLINE EH-47
TRANSMISSION A3 DYND ND. 3 ODORETER 76122, "KH(47300, HILES)

V5 NO. 2
BARQHETER 752.33 MM HG(29.52 IN NHG) DRY BULB TEMP, 25,6 DEG C(78,0 DEG F)
RELATIVE HUWIDITY 37, PCT ABS. RUMIDITY 7.5 GM/KG NOX HUMIDITY CORRECTION FACTOR 91
0 BAG RESULTS :

TEST CYCLE HFET

DLOMER DIF P MH. H20(IN. H20) 767.1 (30.2)

BLOWER INLET P MM. H20(IN, H20) 7671 (30,2)

BLOWER INLET TEMP, DEG. C(DEG. F) 43,3 (110.0)

BL.OWER REVOLUTIONS 41350,

TOT FLOW STR. CU, METRES(SCF) 116.8 ( 3123.)

HC SAMPLE HETER/RANGE/PPA 36.17 2/ 36,

HC BCKORD METES/RANGE/PPM 8.3/ 2/ 8,

CO SAMFLE METER/RANGE/PPM 49.4/127 104,

CO  BCKGRD METER/RANGE/PPH 3127 1

€02 SAMPLE HETER/RANGE/PCT 86.5/ 3/ 1.40

£02 RCKGRD METER/RANGE/PCT 3.2/ 37 .05

NOX SAMPLE METER/RANGE/PMM 77.37 3/ 232,

NOX BCKGRD HETCR/RANGE/PPM 22 3

DILUTION FACTOR 8,20

HE  CONCENTRATION PPM 29.

CO_ CONCENTRATION PPM 99,

€02 CONCENTRATION °CT 1,56

NOX CONCENTRATION PPN 231.4

HC HASS GRAMS 1.74

CO NA35 GRAMS 13,52

€02 MASS GRAMS 3337.2

NOX MASS GRAMS 46,78

RUN TIHE SECONDS 765,

DFCy WET (DRY) 879 ( .869)
SCF» WET (DRY) 1.000 ( .973)
VOL (SCH) 116.8
AR BLR (SCH) 0.00
KM  (HEASURED) 16,24

TEST NUNDER, 081FET

BAROHETER) HH HG 752.3

RUMIDITY, 6/KG 7.5

TEMFERATURE, DEG € 25.4

CARDON DIOXIDE, G/KH 205.6

FUEL CONSUMPTIONs  L/100KH 8.85

HYDROCARBONS » G/KH 12

CARION HONOXIDE, 6/KH .83

OXTLES OF NITROGEM» G/KM 2,08

D-17



TEST NB. OQ42FTP  RUN 1

UEH!CLE MODEL, o ULDS- CUTLA:S
NGINE 3.8 L(”31 cImn

TQAH¢H1 SI0N A3

BARDMETER 751,33 .MM HG(29,58 IN HG)
RELATIVE RUMIDITY 37. PCT

DEGCRIPTION

BLOWER DIF £ HM. M2D(IN. H20)
BLONER INLEY P MM, H20(IN, H20)
BLOWER INLET TEMP, DEG., C(DEG. F)

HC BCKGRD METER/RANGE/PFM
CO SAMPLE METER/RANGE/PPY

NOX PLE

NOX BCAGRD METER/RANGE/PPH
DILUTION FACTOR

HC CONCENTRATION PPM

CO_ CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPH

HC  MA RAMS
CO_ HASS GRAMS
C02 MASS GRAMS
NOX HASS CRatS

HC  GRAMS/KM
CO  GRAMS/KM
C02 GRAMS/KM

ﬁ

]
U)
@3

NOX GRANG/KN
FUEL CONSUKPTION BY CB L/100KM
RUN TINE SECONDS

MEASURED DISTANCE KM
SCFy DRY
DFCe WET (DRY)
SCFsy WET (DRY)
VoL (SCH)
oAl B SCHY
KM NEAS RED)
FUEL CONSUMPTION L/100KH

COMPOSITE RESULYS
TEST HUMBER Q42FTP
BAROMETER HM HG 751.3
HUMIDITY G/KG 8.6
TEMFERATURE DEG C  23.3

TEST HD.  O62FET RUN 1
VEHICLE MODEL 0 0LDS, CUTLASS
ENGINE 3.8 L(231, CID) Y-4
TRANGMISSION A3

BAROMETER 751,33 MN HG(29 58 IN HG)
RELATIVE HUMIDITY 33, P
0 BAG_RESULTS
TEST LYCLE
BLOMER DIF P MM. H20(IN., H20)
BLOWER INLET P MM, HZ0(IN, H20)
BLOWER INLET TEMP, DEG, C(DEG, F)
BLOWER REVOLUTIONS
TOT FLOW STD, CU. METRES(SCF)
SAMPLE METER/RANGE/PPM
NC DCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/FPM
CO_ BCKGRD METER/RANGE/PPYM
€02 CAMPLE METER/RANGE/PCT
€02 'CKGRD METER/RANGE/PCT

HC CDNCENTRQTION PPM
CO  CONCENTRATION PPH
C02 CONCENTRATION PCT
NOX CONCENTRATION PPH
HC  NASS GRAMS
CO_ MASS GRAMS
C02 MAS3 GRAMS
NOX MASS GRAMS
RUN TIME SECONDS

.DFCr VET (DRY)
SCFv WET (DRY)
VOL (5CM)

SAM BLR (SCH)

Kt (MEASURED)

TEST NUHBER,

BRAROMETER» MM HG
HUMIDITY» G/KG
TEMPERATUR! DEG T

CARDON DIUXIUE! G/KH
FUEL CONSUMPTION» L/100KM

HYDROCARBONS » G/KH
CARRON HONOXIDEr G/KM
OXIDCS OF NITROGEN» G/KM

TABLE D-17,. TES], M0, 062, EMISSIONS RESULTS

PROJECT 11- 5830—00

VEHICLE NO.0&

DATE 3/10/81
RAG CART NO, 1/ CUS NO. 2
DYNO NO. 3

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)
ABS. HUMIDITY 4.5 GM/KG

1 2
COLD TRANSIENT STABILIZED
762.0 (30,0) 767.1 (30.2)
762,0 (30,0} 787.1 (30.2)
42,8 (10%.0) 00336;£04.0)
40557, .
77.2 ( 2727.) 133.2 { 4705.)
20.3/ k74 203. 30,1/ 2/ 30.
1.0/ 3/ B.9/ 2/ 9
7.2/ 3/1851‘ 75.4/12/7 178,
74 7. 1.9/12/ 4.
87,5/ 3/ t.21 44,0/ 37 .73
3/ .05 3.0/ 3/ .05
42,47 37 133, 45,4/ 2/ A4S,
3/ 3/ 1. W5/ 2/
9,48 .
194, 22,
1789, 179,
.17 )
132.4 45.8
184 1.67
160,35 25,38
14657.5 1730.5
17,23 10,
1,49 $27
27,47 4,21
5.4 274.4
2.96 1.6
14,23 12.12
505. 048,
5.81 6,26
977 931

$925 ( S14)
1,000 ¢ (500)
21

TEST WEIGHT 1588, KG( 3500. LBS)
ACTUAL ROAD LDAD 8,0 KW( 10.7 WP
GASOLINE EM-4

ODOHETER 76151- KH(473!3. HILES)

NOX HUNIDITY CDRREC%ION FACTOR .88

3 4
HOT TRANSIENT STABILIZED
762.0 (30.0) 767.1 (30,2
253.0 (30.0) 287.1 (30,2
42,2 (108,0) A1.1 (106.0)
57260 1326???3690 )
72,2 ( 2726, . .
45137 274 19.8/ 2730,
8.7/ 8.6/ 2/
72. 3/12/ 2*9. 49,0713/ 103.
7127 RV
2% Ll 7 7AR
347 3/ .05 3.8/ 3/ .06
41.37 37 135, 8.7 27 4% ‘
RSN 75 1.
11,74 17.44
7 12,
220, 100,
207 .
1289 480
166
17,80 15,38
1508,6 1705.7
16424 10,
.29 4
3,41 2.47
226.0 275
. 2
11,36 11:€8
505, g68.
5,60 6,23
W97 .901

932 ( J921)
1.000 ( 5950)

0.5 10,0
0.00 0.00
12,07 12,04
13,13 11.42
3-BAG {4-RAGY
- CﬁRBUN DIOXIDE G/KH 273,27 { 222.%}
FUEL CONSUMPTION L/100KM 2.35 (12,27}
HYDROCARBONS (THC) G/KM +52 { .47
CARBON MONOXIDRE G/KH 8.85 ( B8.33)
OXIDES OF NITROGEN G/KM 2,23 {228

HFET  VEHICLE EMISSIONS RESULTS
PROJECT 11-5330-007

VEHICLE NO.0&
DATE 3/10/81
g?ﬁ CART ND. 1

.

cvs No, 2

DRY BULB TEMP, 25.0 DEG C(77.0 DEG F)
ABS, HUMIDITY 4.5 GM/KG

HFET

767.1 (30.2)
767241 (30.2)
43 3 (1!0 0

lld 6 ( 4118‘)
34.9/ 2/ 33,

052FET
751.3
4.5

25,0
208.4
8.97

o1
8%
2.97

TEST WEIGHT 1588, KG( 3500. LBS)

ACTUAL ROAB LOAD 8.0 KW( 10.7 HP)
ASOLINE  EM-~470-|

DDOhETER 76173, KH(47333, NILES)

NOX HUMIDITY CORRECTION FACTOR .08



TEST NO.  066FTP
VEHICLE MODEL
ENGINE 3.8 L{231.
TRANSHISSION A3

BAROMETLR 749,81 MM HG(29,52 IN HG)
RELATIVE HUMIDITY 42, PCT
BAG RECULTS

BAG NUMBER

DESCRIPTION

BLOMER DIF P MM. H20(IN, H20)
BLOWER INLET P MM, H20(IN. 120)
BLOWER INLET TEHP. DEG, C(DEG, F)
BLOWER REVOLUTION
TOT FLOW STD. CU. METRES(SCF)
HC SAMPLE HETER/RANGE/PPH
HC DCKGRD METER/RANGE/PPH
CO SANPLE METER/RANGC/PPM
€O DCKGRD METER/RANGE/FPH
C02 SAMPLE ﬂETER/?ANGE/PCT

RUN 1
0 0LD3. CUTLASS
Cip)y V-4

NOX BCXGRD HETER/RANGE/

DILUTION FACTOI
HC CONCENTRAT!UN PrM
ca CONCENTR“TION PPH

CO2 CONCENTRATION PCT
NOX CONCEN:RQT!ON PPH
HC 5SS GRAMS

ca Nﬁ GRAMS
cg2 HASS GRAMS

NOX MASS GRAHS

HC GRAMS/KM
CO  CGRAMS/KHM

PP

co2 GPAHS/KH

NOX GRAMS/KI

FUEL CONSUHPTIUN BY CB L/100KM
RUN T SECONDS

HEA°UPED DISTANCE KH

DFC: WET (DRY)
SCFy WET (DRY)

YoL (stH)
SAM BLR (5CH)

TABLE D-18.

FTP
FROJECT 11-5820-007

VEHICLE NO.G&

DATC J/11/8%

BAG CART NO» 1/ CVS NO
DYNO NG, 3

DRY BULB TEMP, 24.4 DEG C{(?6.0 DEG F)

. 2

ADS, HUMIBITY 3.1 GH/KG

1
COLD TRANSIENT
762,0 (20.0)

76 +Q (30.0) 767.1 €30.2)
2.8 (109 0 42,2 (108.0)
40 69611,
77.2 ¢ 2727 ) 132,3 ( 4670.)
16,2/ 3/ ~. 22,07 2/ 22,
1.0/ 2 32 9
67.4/ 3/173&. 73,2712/ 146%.
/ 3/ . 912/ 2.
71,9/ 37 1.30 47,47 37 .02
8/ 37 . 3,37 3/ .05
44,0/ 2/ 44, 13.47 2/ 13,
W97 27 1. 72 L.
2.02 15.90.
153, 14.
1659, 162,
1.2 W77
43.2 12,7
6,82 1.04
150.02 24,95
176%.0 1864,3
5.87 2,76
1,17 17
25.70 3.97
302.8 296.3
1.90 47
14,81 12,93
508, 848,
5.64 6:29
775 279

2920 { .207)
1,000 ( ,777)
20%.5

2
STADILIZED
767,41 (30,2)

TEST NO. 066 EMISSIONS RESULTS

VEHICLE EMISSIONS RESULTS

TEST WEIGHT 1588, KG( 3500, LBS)
ACTUAL R0AD LOAD 8.0 XW( 10,7 HP)
GASOLINC EN-470~F

ODOMCTER 76220, KM(47361. MILLS)

NOX HUMIDITY CORRECTION FACTOR .92
4
STABILIZED

76741 (30.2)
767.1 (30,2}

3
HOT TRANSIENT

756.9 (29.0)
756.7 (2%.8)

43‘9 (111.0) 4263 (109.0)
76,9 ( 2717.) 132,0 ( 4662.)
52.2/ 2/ 32, 12.9/ 2/ 20,
8.5/ 2/ % 8.2/ 2/ 8.
74.2/117 322, 41.4/12/ 135,
W2/1%/ 1. 21712/ 0.
4.4/ 3/ 1,15 4.0/ 37 .79
3.0/ 3/ .05 3.1/ 3/ .05
3224 27 38, 14,1/ 2/ 14,
77 2/ 702
11.29 16463
44, 12,
310. 131,
1,11 273
37.1 13.4
1.97 .
27.76 20,18
1562.3 1803.2
«01 .12
34 o15
4,76 3.21
267.8 286,5
+34 o5
11.7% 12,44
504, 848,
5,04 6,2%
276 979

$929 0 .97
1,000 ( .978)
20

0.00 Q.00

KM (HEASURED) 12.13 12.13

FUEL CONSUMPTION L/100KM 13.04 12,14
COMPOSITE RESULTS 3-LAG (4--BAG)
TEST NUMBCR 086FTF CARROMN DIOXIDE G/KH 289, ( 285.9)
BAROHETER HM HG 749.8 FUCL CONSUMPTION L/100KH 13.01 ( 12.3N
HUMIDITY G/KG 8.1 HYDROCARBDNJ (THC)  G/KH .42 « .41
TEMPERATURE DEG £ 24.4 CARDON MONOXIDE G/Kn 8,48 { 0.48)
GXIDES OF NIYTUCEN “G/KM 89 « 20

HFET  VEHICLE EMISSIONS RESULTS

JEST ND.  OS6FET  RUN

VEHICLE MODEL 0 _OLDS. CUTLASS
ENGINE 3.0 L(231. CIp) V-6
TRANGHISSION A

BAROMETER 750.06 MM HB(29.53 IN HG)
RELATIVE HUMIDITY 39. PCT

0 BAG_RESULTS

TEST CYCLE

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLET TEMP. BEG, C(DEG. F)
BLDUER REUDLUT ONS

FLOW 3TD. CU. HETRES(;CF)
LE

HC MPLE METER/RANGE/FPM
HC BCKGRD METER/RANGE/PPH
CD SAMPLE METER/RANGE/FFM
CO  BCKGRD HMETER/RANGE/PPM

Bl
€02 SAMPLE METER/RANGE/PCT
C02 BCKGRD HETCR/RANGE/PCT
NOX SAHPLE METER/RANGE/PI'M
NOX BCKGRD METCR/RANCE/FPM
DILUTIDN FACTOR
HC CONCENTRATION PPH
CO_ CONCENTRATION PPH
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM
HC  HAGS GRAMS
C0  MASS GRAHS
C02 MASS GRAMS
NOX HASS GRAMS
RUN TIME GECONDS
DFCs WET (DRY)
SCE: UET (BRY)

SaM BLR
KM (HEASURED)

TEST NUMBER.

BAROHETERY MM HG
HUMIDITY, G/KG
TEMPERATURE » BEG C
CARBON DIOXIDEs G/KM
FUEL CONSUMPTION, L/100KN
HYBROCARBONS » G/Kn
CARBON HONOXIDE s G/KM
OXIDES OF NITROGEM» GO/KM

PROJECT 11-5830--007
VERICLE ND.04
DATE 3/11/81
BAG CART NO. |1
DYNO NO. 3
CVS NG,

DRY BULD TEWP.
ABS. HUMIDITY 7.8 GH/KG

HFET
762,80 (30.,0)

25.0 DEG C(77.0 DEG F)

TEST WEIGHT 1388, KG{ 3500. LBS)
ACTUAL ROAD LGAD 8.0 KW( 10.7 UiP)
GASOLINE EN-470-F

ODOHETER 76244, KM(47376. MILES)

NOX HUMIDITY CORRECTION FACTOR .91



TEST NO. O48FTP  RUN 1
VEHICL HODCL 78 OLDS. CUTLA S
ENGINE 2,8 L(231. CID)
TRANSHISSION A3

BAROMETER 746,74 MM HG(29,40 IN HG)
RCLATIVE HUMIDITY 36. PCT
BAG_RESULTS
BAG NUMDLR
DCSCRIPTION
BLOWER DIF P M, H20(IN. 1120)
DLOMWER IMLET P MH. H20(IN. H20)
BLOWER INLET EHP. DEG. C(DEG. F)

BLOWER PEUOLUT NS
70T FLOW STB. CU. HETRE’(SCF)
HC ’AHPLE METER/RANGL/PPI

MC BCXGRD HETCR/RANGE/PPH
CO SAHPLE MCTCR/TANGE/PPM

CO_ BCKGRD METER/RANGE/PTM
€02 TAMPLE METER/RANGE/PCT

NOX BCKGRD HETER/RQNGE/FPH
DILUTION F

NOX HA3S CRAHS
HC GRAMS/KM

NOX GRAHG/KM
FUCL CONSUMPTION DY CB L/100KHM
RUN TIME SECONDS

HEASURED DISTANCE K
" DFCs WET Ry
3CF1 GET (DR

VOL (SCM)

GAM BLR (SCN

KM_ (MEASURCD)

FUCL CGNSUMPTION L/100KN

CDHP?“I¥E RESULTS

NUHDER 068rTP
BAPUHETEP 1) HB 746.8
HIDITY G/KG 7.2
TEHPERATURE DEG C  25.0

VE;}.CEg HaDBL Vg OLDS, CUTLAS:
ERCINE 38 C 231, CoTB) g-g T-ASS
TRANSHISSION A3

BAROMETLR 744,76 HM HO(29.40 IN HG)
RELATIVE HUMIDITY 41, PCT
0 BAG_RESULTS
TEST CYCLE
BLOWER DIF P MM, M20(IN, H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG, F)
RLQH 7 REU?hU1éU SH’T?E 3(SCF)
) [} . 3
HC CAMP'LE METER/RANGE/PM'M
gg [ICKGRD METER/RANGE/PPN

NOX DCKCRD HCTER/RANGE/PPH

DILUEé FACTO!

CO_ CONCENTRATION PPM

€02 CONCENTRATION PCT
CONCENTRATION PM'M

HC  MASS QORAMS

CO_ MASS GRAMS

€02 MASS CRAMS

NOX MASS GRAMS

RUN TIHE SECONDS

DFC» WET (DRY)

SCFy WET (DRY)

VDL (SCM)

SAM DLR (9CH)

KM (MEASURED)

TEST NUMDER,

32
Ead
S
2
3
=
=i
a
3
-
]
=

=
Q
3
0

BAROMETER» MM HG
HUMIDITY, 0/KG
TENPCRATURE, DEG C
CARBON DIOXIDE» G/KM
FUEL CONSUMPTIONe L/100KM
HYDROCARBONS» G/KN
CARRON MONOXIDE» G/KN
OXIDES OF NITROGEN. G/KM

TABLE D-19.
FTM VCNICLE CMICSIONS RLSULTS
FROJECT 11-5830-007

VERICLD ND.OL

0aTE 3/13/

BAG CART NO. l / CY5 N0, 2
DYNO NO. 3

DRY DULD TEMP. 25.0 DCG C(77.0 REG M)
ADS. HUMIDITY 7.2 GH/KG

2
STADILIZED

762.0 (30.0)
756,9 (29.8)

1
COLD TRANSICNT

749.3 (29.5)
744,2 (29.3)

TEST NO, 068 EMISSIONS RESULTS

TEST WCIGHT 1568 KG6¢ 3500. LBS)
ACTUA& EDAEHLOAD - 8.0 KW( 10.7 itP)
NC F
ODORETER 76323, KM(47425, MILES)

NOX HUMIDITY CORRECTION FACTOR .70
4
STADILIZED

767.1 (30.2)
757.1 (30.2)

3
10T TRANSICNT

762,0 (20.0)
782.0 (30,0)

43,9 (111.0) 37.8 (100.0) 42,0 (109,0) 2.8 (109.0)
40577, 47000, 40536, 97
7648 { 2711,) 131,68 ¢ 4652.) 78,7 1 2702.) 131,5 ( 4644.)
23,77 3/°237, 19,5/ 2720, 52.0/ A 2 1.
% 1002 55.7/12/ 120, 77.7/{5 3. 60.3/42/ 132,
57137 1, X . .
w3 A7 T 76 54,47 37 1,15 45.9/° 3 .79
2.7/ 37 .04 2,57 3/ .04 223, .57 3/ .05
46,57 21 47, 12.0/ 2/ 12, 30.57 27 37, 13.97 27 14,
27 21 0. 4737 0, 7 a2/ 0,
0.7 17,3 11,27 1646
& &
2 . . »
125{5. .7 1,11 .74
454 1146 8.0 13,5
10.10 . 1,51 91
9% R AN 13578 19558
it 243 5,00 3.05
1,75 .14 .33 14
26.64 2,82 5,14 3.13
304.7 274.0 2661 203,5
1,05 42 .06 .49
15.03 1.1 11,62 12,33
505. 867, 505, 848,
5.01 6,32 5.77 6,27
976 .901 \978 +$31
922 ( .912) 929 ( 919
1,000 ( .80) 1,000 ¢ ,980)
208,5 208,2
0.00 0.00
12,14 12.06
13,40 12,09
3-PAG (4-DAGY
CARDON DIOXIDE G/ 9.7 ( 281.5)
FUEL CONCUMPTION ~ L/t0OKW 12,53 ( 12,65
HYDROCARDONS (THC)  G/ikM .53 (5D
CARRON HONOXIDE _  G7aM 8.35 ( 0.35)
GXIBCS OF NITROGEN G/KM 87 (P

HFET  VEUICLE EMISSIONS RESULTS

PROJECT 11-5330-007
VENICLE NO.06,
TE 3/12/81

CVS NO.

DRY BULD TEHP, 23.9 DEG C(75.0 DEG F)
ABS. BUMIDITY 7.7 GM/KG

HFET

76741 (30,2)
767.1 (30,2)
43;}3;310.0)
.
113.2 £ 4091.)
3.4/
7.9/ 2 B
55.9/12/ 121,
A/12/
90.3/ 37 1,48
3.2/ 3/ .05
5357 2/ 54,
3270,

673 (" .862)
1.000_( 297D)
115,9

0.00
16,30

QS7FET
744.8
747
23,9
213,46
9420
+10

95
54

TEST WCIGHT 1588, KG( 3500. LES)
ACTUAL T0AD, LOAD K

RSOLING a3 0t0 KU 10.712)
ODHETER 76076, KnCA7408, HILES)

NDX HUMIDITY CORRECTION FACTOR .91



TABLE D-20., TEST NO. 071 EMISSIONS RESULTS
FTP VEHICLL EMISSIONS RCSULTS
FROJCCT 11-5030-007

TEST Q71FTP  RUN VEHICLE NOD,.0Q7 TEST WEIGHY 25 0. KB( 3500,

UCHICLC HODEL 78 CHEV. HALIBU CAL BATC /16 ACTUAL ROAD LOA: 8.0 Ku( IOLBE’)IP)
GINE 5.0 L(303, CID) V-8 BAG CART ND. 1 / CVS NO, 2 GASOLINE [H-470

TRAN.»HI JION A3 UYNQ NO. 3 ODOMETER 40473, KH(37576. RILES)

DRY RULB TEMP, 24,4 DEG C(7£.0 DEG F)
ABS. IUMIDITY 6.2 GH/KG

BAROMETER 747.27 HM HG(29.42 IN HG)

RELATIgE HUMIDITY 32. PCT NOX HUMIDITY CORRECTION FACTOR .97

BAG RCSULTS
BAG NUHBER 1 2 3 4
DCSCRIPTION COLD TRANGIENT STABILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM. H20(IN. H20) 767.1 (30.2) 774.7 (20.5) 262,1 (30.2) 774.7 (30.5)
BLOVER INLET P MM, H20(IN., H20) 767.1 (30.2) 774.7 (30.5) 767,1 (30,2) 774.7 (30.5)
BLOWER INLET TEHP. DEG. C(DEG. F) 42.2 (108.0) 42,8 (109.0) 42,8 (109.0) 42,8 (109.0)
BLUHCR REVOLUTION 403545, 69343, 405195, §9547,
TQT rLOW ST, CU. HETRES(SCF) 726.8 ( 2712.) 131.4 ( 44640.) 76,6 { 2705.) 131.4 ( 4639,)
HC  SAMPLE METER/RANGE/PPM 10.%/ 3/ 109. 32,5/ / 3 44,72/ 2/ 45, J4.47 2/ 34,
HC BCXGRD METER/RANGE/PPM 1.0/ 3/ 10, 9.2/ 2 9.2/ 2/ 10, 10,4/ 2/ 10.
CO SAMPLE METER/RANGE/PPH 53.1/ 371310, 75, 6/1“/ 176. 92.5/11/ 454, 86,3712/ 209,
CO  DCKGRD METTR/RANGE/FPM W7 37 2, 1.4/12/ W6/117 . 137127 2
€02 JAMPLE HETER/RANGE/PCT 83.5/ 3/ 1.54 62,8/ 3/ 1.12 73.07 3/ 1.44 62.17 3/ 1,10
C02 BCKGRD RETCR/RANGE/PCT 3.9/ 3/ .04 3.47 3/ .05 2.9/ 3/ .04 2,6/ 3/ 404
NOX SAHPLE METER/RANGE/PPH 38,67 2/ 37, 10.1/ 2/ 1Q. 16,2/ 2/ 16, 9.2/ 2/ 10,
NOX ECKGRD HETCR/R“NGE/PPH WS/ 24 L. 572/ 1. W7 2 L. W7/ 2/ 1.
DILU'IUN FACTON 7.98 11,76 8,77 11.87
CDNCEN’RATIDN e 100, 24, 34, 25,
CO CONCONTRATION OPH 1258, 148, 444, 200,
C02 CONCENTRATION PCT 1.49 1,07 1.41 1.07
NOX CONCONTRATION PPH 38.2 7.8 15.6 Pe1
MC MASS CRAHS 4,44 1.62 1,3¢ 1,88
CO_ MASS GRAMS 112.25 25,45 32.54 30,83
C02 MASS GRAMS 2095,0 2577.0 1971.4 2569.8
NOX NASS CRARS 4,38 2411 1,79 1,78
HC  GRAHS/KM +76 29 2 +30
€0  GRAHS/XM 19,26 4,07 7 4,87
co2 GQAH’/\N 352.5 409.0 3389 400.4
NOX CRA »84 233 34 W31
FUEL CON’UVPTZON BY £B L/100KM 14,74 17.77 14,37 17.81
RUN TIM SECONDS 505, 867, 505, 847,
HEASURED DISTANCE Kit 5.83 6,30 5.83 629
SCF» DRY 2975 .979 2976 +97%
DFC» WET (DRY) +900 ( .891) +206 ( .8%6)
SCF, WET (DRY) 1.000 ( .570) 1,000 ( .978)
VoL (5CH) 208.2 208,0
SAM BLR (SCH) 0,00 0.00
KH (HCASURLD) 12.12 12,14
FUEL CONSUHPTION L/100KH 17.27 16,39
COHPQSITE RESULTS 3-DAG (4-RAG)
TEST NUMBER 071FTI CARDON DIOXIDE G/KH 37%. 0 ( 378.8)
BAROHETER MM HG 747,33 FUEL CONSUMPTION L/IOOKH 15 (156,77}
HUMIDITY G/KG 8.2 HYDROCAREONS (THC) G/KM 9 (39
TEMPCRATURE DEG € 24.4 CARCON HOMOXIDE G/KM 7.75 € 8.17)
OXIDLS OF NITROGEN G/KM .44 (.43

HFET  VENICLE EMISSIONS RESULTS

PROJECT 11-5330-007

TEST NO.  OQ7IFET

VEHICLE MODEL 78 CVEU.HALIBU CAL
ENGINE 5.0 L(305, CID

TRANSHISSION A3

BARQMETER 747.52 MM HG(29,43 IN NG)
RELATIVE IURIDITY 28. PCT

0 BAG_RESU

TEST CYCLE

BLOWER DIF P MM, HM20(IN. H20)
BLOWCR INLET P MM, H20(IN. H2D)
BLOWER IMLET TEHP. DEG. C(DEG. F)
BLOUCR REVULUTIU

TOT FLOW STD. CU. METRES(SCF)

HC SAMPLE MCTER/RANGE/PPH

HC BCKGRD HETER/RANGE/PPM
CO SAMPLE METCR/RANGE/PMM
CQ  PCKGRD MCTCR/RANGE/PPH
C02 SAMPLE METCR/RANGE/FCT
CO02 BCKGRD HETER/RANGC/PCT
NOX SAHPLE METER/RANGC/ITH
NOX DCKGRD HETER/RANGE/FPH
DILUTION FACTOR

He CBNCEHTPAYIGN PPN

CO_ CONCENTRATION PPH

CO2 CONCENTRATION PCT

NOX CONCENTRATION PP

HC HASa CRANS

co Hé GRANG
CO2 HASS GRAMS
NOX HA GRAMS
RUN TIHE SECONDS
DFC, WET (DRY)
GCFy WET (DRY)
yoL (SCM)
SAM DLR (SCM)
KM (HEASURED)
TCST NUMBERy
BAROHETER» HH HG
HUMIDITY, G/KG
TEMPERATURE » DEG C
CARDON DIOXIDE, G/KH
FUCL CONSUHPTION. L/100KM
HYBROCARDONS » G/KH
CARBON HONOXIDC. G/KH
OXILES OF MITROGEN, G/KM

VEHICLE NO.07
DATE 3/16/81
CVS no, 2

DRY DULD TEMP, 25.4 DEG C(78,0 DEC F»
ARS. NUMIDITY 5.7 GH/KG

HICT

787.4 (31.0)
707.4 (21,0)

43,3 (110.0)

61399,
115 7 ( 4005 )

850 { ,843)

1.0?0 (_773)

5.7
0,00

16,48

O7LFET
747.5

TEST WEIGHT 1588, KG( 3500. LDS
ACTUAL ROAD LOAD _ 8,0 KW( 10.7 !IP)
GASOLINE LN-470-F

ODOMETCR 40498, KM(37572, MILES)

NOX HUMIDITY CORRECTION FACTOR .84



TCST NO.  O72FTP  RUN
VEHICLE MODEL 78 CHMEV, HALIBU CaL
ENGINE 5.0 L(205, CID)
TRANSHISSION A3
DAROMETER 724.85 MM 1G(29.01 IN HG)
RCLATIVE UUMIDITY 27, PCT
BAG RESULTS
BAG NUMECLR
DCSCRIFTION
BLOWCR DIF P MM, H20(IN, H20)
BLOWER INLET P HM. H.U(IN- H“O)
ELOWER INLCT TEMP. DCG. C(DLG. F
DLOUCR PLUOLUTIO S
107 W STD. CU. HETRES(ECF)

HC SAHPLE HETER/RANGE/PPH
HC EBCKGRD HCTEP/RAng/PPH

AE
PETEP/FANGE/PPH

UTION FACTOR
HC  CON EN RATION I'PM
CO_ CONCENTRATION PPM
CO2 CONCONTRATION PCT
NOX CONCENTRATION PPM
HC HA 5 AHS

5.
£37

HOX HA 59 G?AHS

HC  GRAMS/KN
C0  GRAHS/KM
co2 GRAH;/KH

NOX /hM
FUCL CON‘LHPTIUN DY CB L/100KM
RUN TIM SCCONDS

HEASURED DISTARCE Ki
SCFy DR

DrCy WET (DRY)

SCFs UET (DRY)

VoL (SCH)

SAM DLR (SCM)

KM (MEASURED)

FUCL. CONSUMPTION L/L0OOXN

COMPOSITE RESULTS
TEST NUMDCR 072F7P
BAPOﬁETER HH UG 734.9

IDITY /K6 .
TC PERATUFE DEG ¢ 23.3

TEST NO. Q72FET  RUN 2
VCHICLE MODCL 78 CHEV,HALIBU CAL
ENGINE 5.0 L(305. CID) V-8
TRANSMISSION AZ

BAROMETER 737,11 MM HG(29,02 IN HG)
RELATIVE RUMIDITY 24. PCT
0 DAG_RESULTS
TEST CYCLE

BLOVER DIF P MM, M20(IN. H20}
BLOWER INLET P MM. H20CIN, H20)
BLOWCR INLET TEMP., DES. C(DEG, F)
BLDHER REVOLUTIONS

FLOW 87D, CU. HETPE (SCF)Y

co

CO_ DCKGRD HETCP/RRNGE/PPH
€02 SAMPLE HETCR/RANGE/PCT
€02 RCKGRD METER/RANGE/PCT
NOX CAHPLE MCTCR/RANGE/TFPM
NGX D HETER/RANGC/PPN
DILUTIO ACTOR

MC CONCCNTRQTIUN PPH
CONCENTRATION FPM

COZ CONCCNTRATION PCT

NOX CONCENTRATION PPM

HC HAGS CRAMS

CO_ MAGS GRAMS

NOX MASS CRAMS
RUN TIHE SECONDS

Lrc, WET (DRY)

SCFy HCT (DRY)

VOL (SCM)

SAit DLR (S5CM)

KM (HCASURED)
TEST NUMBER»
BAROHETCR» HM IIG
HURIGITY» G/KG
TERI'ERATURE » DEG C

CARDON DIOXIDEs G/kR

FUCL CONSUHMPTION» L/100KH
HYDROCARDOMS » G/KM
CARLON HMONDXIDE, G/KMH
OXIDLCS OF NITROGON: G/xM

TABLE D-21.

FTP

1
COLD TRANSIENT

HFET

VEHICLL EMISSIONS RLSULTS
PROJECT 11-5830 007

VERICLC 0,07

DATC 3/18/81

BAG CART NO. 1_/ CVS NO. 2
DYNQ NO. 3

DRY BULD TCHP. 22.2
ABS. IHUKIDIIY S.0

DEG C(?74.0 DEG F)
0 GH/KG
2
STADILIZED

782,37 (30.8)
767.1 (30.2) 774.7 (30.5)
43.3 (110.0) 42.8 (102,00

40543, 49609,
75.4 ( 26624) 129.4 ( 4570.)
12, 9/ 37 129. 3‘.0/ 2/ 33.

/ 2/ %
91.7/12/ 227,
2/ .

774.7 (20.5)

2.5/ 3/ .04 2,8/ 3/ .04
43,47 27 43, 10,4/ 2/ 11,
2/ 2/ 0. A/ 2 .
7,04 14,82
110, 25,
1181, 220,
254 1,07
43.2 10.2
5.12 1,07
103.43 33.12
2132.2 2524,7
5.2 2,13
89 20
18,09 5.3
371.9 10,5
22 + 339
17.21 17.92
505. 84a,
5.72 4517
$977 2901
#7200 ( .892
1,000 ( .979)
204.8
0.00
11.91
17.58

CARBON DIOXIDE
FUEL CONSUNPTION
HYDROCARDONS

CARDON

MONOXIDE
OXIDCS OF NITROGCN G/K#

VEMICLE EMISSIONS RESULTS
PROJECT 11-5830 007

VEIICLE 0,07
DATC 3/10/81
DAG CART NO. 1
DYND NO. 3
CVG NO, 2

DRY DBULB TENP., 24.4 DEG C(74.0 DEG F)
ADS. BUMIDITY 5.1 GH/KG

HrET

800,1 (31.5)
792.5 (21,2)
43,3 (110.0)

223

61322,
113,7 ( 4014.)
34,0/ 2/ 25,

7.0/ 2/ 7.

82.1/12/ 194,
«1/12 .
44,0/ 2/ 1.92

1.2/ 2/ .04
3.8/ 2/ 22.
37 2/

N
[Tlola

o
I JP3 Liese

TEST NO. 072 EMISSIONS RESULTS

TEST WEIGHT 15B8. KG( 3500, LBS)
ACTUAL ROAD LOAD _ 8.0 KN{ 10.7 UP)

GASOLINC EH_470-
ODOHLTEP 60537, KH(37616. HILES)
MOX HUMIDITY CORRECTION FACTOR .84
3 4
HOT TRANSICNT STABILIZED
772:2 (30.4) 787.4 (31.0)
767.1 (30.2) 777.2 (30.4)
43;64&{09.5) ‘32 (110.0)
75:3 { 265%.) 129.1 ( 550.)
45.3/ 2/ 45, JG 5/ 2/ g
8.1/ 2/ 8.
94,7/117 484. 89.3/127 219
17117 . 1712/ .
78,07 3/ 1.43 61,0/ 3/ 1.08
3,17 3/ .05 2,5/ 3/ .04
17,07 2/ 17. 10,27 2/ 10,
WS/ 2 1. A/ 2
2.0 12,1
38, ng'
484, .
1.29 1,03
15.4 9.8
1.63 1.82
40,85 31,90
1211.2 2476.5
2,01 2.04
.29 +30
7.11 5,15
332,¢ 369.6
+33 33
14.7¢ 17,44
505, 848,
5.75 4,20
778 781
2207 ¢ 899}
1.000 { .980)
204.4
0.00
11.94
16,13
3- PAG (4-DAG)
/KM 321 ( 377.9)
L/lOOKH té, 09 ¢ 16.73) -
(THC) C/KH { .42)
G/KM 0. 43 { 3.4
146 [SY )

TEST WEIGHT 1588, KG( I500. LBS)
ACTUAL ROAD LOAD

8.0 KW( 10.7 1iP)
SOLINE [M-470-
DDDFETER 80551, KM(I7631, MILES)

NOX HUMIDITY CORRECTION FACTOR .04



TCST NO.  O74FTP
VEHICLE HODEL
ENGINE 5.0 L(205,
TRANSHISSION A3

RUN

BAROMETER 747,78 MN HG(29.44 IN NG)
14. PCT

RELQTIV[ LUMIDITY
BAG RCSULTS
BAG NUMBER
DESCRIFTION

1

78 CH[V.HALIBU CaL
cIp) v-8

BLOMWER DIF I MM, H20(IN. K20)
BLOWCR INLCT P M4, H’O(IN. H20)

BLOWER INLET TCMP, D

C6. C(DEG. F)

TABLE D-22.

FTr

PRQJECT 11 -5830-007

VCUICLE NO.07
DATC

YRO NO.

3/19/31
th CART %0, 13/ Cvs NO, 2

TEST NO., 076 EMISSIONS RESULTS

VEKICLE EMISSIONS RCSULTS

TCST WEIGHT §588. KG( 2500, LBS)
ACTUAL ROAD LOAD _ 8.0 KW( 10,7 i)
GASDLINL EN-470-F

QUONHETCR 60397, KM(37453. HILES)

DRY BULD TCHP, 22.8 D[B C(7 +0 DEC )
ADS. HUMIDITY 2,4 G4/

1
COLD TRANSIENT

787,4 (21,0)
782.3 (20.8)
432u (110.0)

2
STABILIZED
792.5 (31.2)

787.4 (3t

43,3 (110,0)

NOX LUMIDITY CORRECTION FACTOR .78

4
STABILIZED

707.4 (31.0)
782,3 (30.8)
43,3 {110.0)

3
HAT TRANSIENT

762.3 (20.0)
774.7 (30.5)
42,7 (110,0)

+0)

TCST NO.
VCHICLE MODEL

TIONS
W STD, CU. HETRES(SCF)
METER/RANGE/PTM
HETER/RANGE/ITM
HCTCR/RANGE/PPH
HETER/RANGE/FPM
HEICR/RANGE/ICT
) HCTCR/RANGE/FCT
HETER/RANGE/PeHd
NOX DCKGRD HETCR/RANGE/FMH
DILUTIGV racTcR
CONCENTRATION PP
CO CONCLNTRATIOV PP
CONCENTRAT FCT
COUC;VTPQTIGV ]
HC MASS uRRHJ
C0_ MASS
o2 FA SS
I‘C c An"‘

HC  GRAHS/KM
CO  GRAHS/KM
02 CRABS/KM

GRAHG/KM

NOX S
FUEL CONSUMPTION DY CB L/100KM

RUN TIME SECONDS
HEPJUPLD DISTANCE Kit

Orc, WET (DRY)
SSEr HET (DRY}

JAH DLE ' E)
FUEL CDNSUHPTION L/100KHN

COMPOSITC RESULTS

TEST NUHEER 07

DARGHETCR S 7.3
HURIDITY G/KG- 2.4
TEMPERATURE DCG C 22.8

O7LFET

NGINC 5.0 L(Z05. CID)
TRANSHISSION A3

BARQMETER 747.27 MM HG(29.42 IN NO)

RELATIVE HUMIDITY 14, PCT

0 DAG RESULTS
TEST

CycLe
BLOWER DIF P MM, H20(IN. }20)

BLOWER INLET P MM. N20(IN. 1K20)
BLOWER INLET TEHP. DES. C(DBCG. F)

BLDHER PEUOLUTI

707 578, CU. HCTPEG(SCF)
He SQHPL[ HETER/RANGC/PPM

HC DCKGRD HCTCR/RANEL/TPH
CQ SAHPLE HETER/RANGE/PPM
CO  BCKGRD METER/RANGE/FFH
SAMPLE HETER/RANGE/FCT
C02 BCKGRD METCR/RANGE/FCT
SANFLE HETCR/RANGE/PPH
NOX DCKGPD HETER/RANGE/FPH
DILUTION FACTOR

C CONCENTRATION PPM

£O_ CONCECNTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPM

HC HAJJ GRAMS

CO_ HAGSS GRAHMS
€02 HRSS GRAMS
NOX HA GPAFJ
RUN T SECONDS
DFC» WET (DRY)
SCM WET (DRY)
VoL (5CH)
SAM DLR (SCH)
KM (MCASURED)
TCST NUMBER»
BAROHETECR» HM HG
DITY, G/KG
TCHPERATURE y DEG C
CARBON DIOXIDE» G/KM
FUCL CONSUMPTION» L/100KH
HYDROCARBONS » G/KH
CARBON MONOXIDE» G/KH
OXIDES OF NITROCEN, G/KM

RUN 1
78 CHEV, HSLIDU CAL

HFET

0562, 492608, 40491, 69490,
76 5 ( 27202.) 121,2 ( 46324) 76,5 ( 2699.) 131.1 ( 4628.)
/ 3/ 117, 3267 27 33, 45,3/ 2/ 45, J8.17 2/ 36,
B/ 3/ 8.8/ 2/ 9, 10,77 2/ 11, 11.0/7 2/ 11.
48,37 3/1182. 66.0/12/ 140. 70.5/11/ Jaﬁ. 65.5/127 147,
A7 372, «8/12 WL/1Y 2, S/127 2.
85.4/ 3/ 1.58 60.4/ 3/ 1. 07 76,8/ 3/ 1.40 32.5/ 3/ 1.03
2.9/ 3/ .04 o3/ 3/ .03 3.0/ 3/ .05 3.2/ 3/ .05
39.3/ 2/ 40, 10.7/ 2/ 1. 17.47 2/ 17, 11.27 2/ 1.
W1/ 27 0. W/ 2/ 17 27 0. 372/ 0,
7.83 12,31 o2 12.51
110, 25, 3o 26,
1138, 143, 332, 141.
1.54 1.02 1.2 1,01
J32.4 10.6 12.3 10.7
4.85 1.83 1.58 1,96
101.41 21.82 30,17 21,57
2161,9 24460.9 1907.1 2418.7
4,53 2,09 N 2,15
W82 '3 2 31
17.37 J.48 3e17 3,43
270.2 394-0 326.5 84,9
«78 W23 W34 .
17.08 17.05 14,32 16.70
505, e4C, $05. 857,
5.04 6.2 S.04 6.28
$ 281 2986 933 7846
2902 ( .098) +210 ( ,%08)
1.000 ( .984) 1,000 ¢ .985)
207.7 207.5
0.00 0.90
12.19 12,12
17,06 15.55
3-FAG (4--BAG)
CARGON DICXIDC C/KIy +0 367.6)
FUCL CONSUMPTION L/100Kit 16,30 ¢ 16,200
1IYDROCARBONG (THC)  C/KH +40 (¢ .40)
CALDON NONDXIDE G/KH 6.02 ( 6.81)
OXIDLS OF MITROGEN G/KH V43 {43

VEHICLE EMISSIONS RESULTS
PROJCCT 11-5830-000

VCHICLE NG,07
DATE 3/19/81
BAG CART k0. 1
DYNO NO. 3
CVS NG.

DRY BULB TEMP. 24.7 DEG C(GO
ABS. HUMIDITY 3.5 GH/KG
HFET

800.1 (31.5)
792,95 (21,2)

Tero

43.3 (110.0)

TCST WEIGHT 1588+ KG( 2500, LBS)

ACTUAL ROAD LOAD

GASOLINC
ODOIETER

0 DG P

NOX HUMIDITY CORRECTION FACTOR

8.0 KW( 10.7 UP)
Cit-470-F
60621, KM(37658, MILLS)

81



TEST NO.  O0768FTP  RUN 1
VEI{ICLE MODEL 78 CHEV, HALXBU CAL
ENGINE 5.0 L{305, CID) U-B
TRANSHISSION A3

BAROMETCR 742,70 MA HG(29.24 IN HG)
RELATIVE HUMIDITY 49, PCT
BAG RESULTS
BAG NUMBER
DCSCRIPTION
BLOWER DIF P MM. H20(IN., H20)
BLOWER INLET P_MM. H20(IN. H20)
BLOWER INLET TEMP, DEG. C(DEG. F)
BLOWCR REVOLUTIONS
TOT FLOW STD, Ci). METRES(SCF)
HC  SAMPLE HETER/RANGE/PPH
HC DBCKGRD METER/RANGE/I'PH
CO SAMPLE METER/RANGE/FPH
CO  BCXGRD METER/RANGE/PPH
€02 SAKPLE METER/RANGE/FCT
€02 BCKGRD HMETER/RANGE/PCT
HOX SAMPLE METCR/RANGE/PPR
NOX BCKGRD HEBER/RANGE/PPH

NOX CONCENTRATION PPH
HC MASS GRAMS
CO  HASS GRAMS
€02 HASS GRAMS
HOX HASS GRAMS

HC GRAMS/KN
CO_ GRAMS/KH
co2 GPAHS/KN

NDX GRAMS/K
FUcL CONSUHPTIUN BY CB L/100KM
RUN T SECONDS

HEQSUPCD DISTANCE KM
SCFy D

RY
UFCs WET (DRY)
SCF: WET (DRY)
VoL (SCH)
SAH BLR (SCM)
(HEASURED)
FUEL CONSUHPTION L/100KM

COMPOSITE RESULTS
TEST NUMBER o7erTR
DARDMETER HMH NG 742.7
HUBIDITY 6/KG 10.0
TEMPERATURE DEG € 25.0

TEST NDO. O78FET  RUN 1
VEHICLE HOUEL 78 CHEU HALIBU CAL
ENGINE 5.0 (30 « CID
7RANJ"IQQIUN

BAROMETER 741,93 MM HG(29.21 IN HG)
RELATIVE HUMIDITY 45. FCT

0 BAG_RESULTS

TEST CYCLE

BLUHER DIF P MM, H20(IN. H20)
OWER INLET P MM, H20(IN. H20)
DLOUCR INLET TEHP. DEG. C(DEGC., F»

BLOWER REUULUT
TOT FLOW 5TD. ETRES{SCF)
HC SAMPLE HETEP/RANGC/PPH
HC BCKGRD METCR/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
C0_ BCKCRD HETCR/RANGE/PPH
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD HETER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
CKGRD METER/RANGE/PPH
FACTOR

CONCENTRATION PPM
CO_ CONCENTRATION FPM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM
HMASS GRAHS
CO_ MASS GRAMS
€02 HASS GRAMS
NDY MASS GRAMS
RUN TIHE SECONDS
DrCr WET (DRY)
SCFy WET (DRY)
VoL (SCH)
AN BLR (SCH)
KM (MEASURED)

TEST NUMBERs

BARDHETER, MM HG
HUKIDITY, G/KG
TEMPERATURE DEG €

CARPON DIOXIDE . G/KM
FUEL CONSUMPTIONs L/100KH

HYBROCAREONS» G/KM
CAREON MONOXIDE» G/kH
OXIDCS OF NITROGENe G/KM

TABLE FQFZB'UEIIE.%TCI“ de:. RESUL §SIONS RESULTS

PROJECT 11-5030° 010
TEST WEIGHT 1588, KG( 3500, LBS)

YEHICLE N0 ACTUL ROAD LOAD | 8.0 KHC 0.7 HPY
B CART NO. 1/ CUS MO, 2 L oihs?, KM(38438, HILES)
. 25.0 DEG £(77.0 DEG F)
s e NOX HUMIDITY CORRECTION FACTOR .98
2 3 4
COLD TRANSIENT 5TADILIZED HOT TRANSIENT GTABILIZED
. 0 792.5 (3.2) 787,4 (31.0) 792.5 (31,2
A e 78724 (31,0 702.3 (30.8) 7674 G310)
433 (116.0) ‘3635§§1°’°’ 45,3 (116.0 3 (i1,
40523 . . .
V5 ( 2679.) 130.1 ¢ 4594.) 75.8 ( 24770 130,0 ( 4589.)
12 By §/ 1261 38,47 2/ 34. s4.8/ 2/ 45, 342730
L4 37 14, 14,17 2/ 14, 10,07 2/ 14, w07 2 1.
5517 I3tes 732 164, 3.0/ 3/ 530, 742013/ 171
. . . . . . .
el ¥ 151 59:3/ 3/ 1,04 7300 37 1,37 37 10
. . . . :
SRR 11:57 27 12, 16017 2/ 184 i 27 i
a2 27 87 37 N/ 1.2 37 1.
7.4 12, 9,40 12,92
114. 1. 5. 28
1318, 155, s25., 3.
.57 1,01 1,33 77
2504 10.8 15.5 18.0.
4,58 1.61 2.28 24.7n
T 23103 18554 2308.3
2G4 2,51 219
.86 .2 .39 2
20.08 276 7.97 3,74
3769 387.1 316.8 3881
“64 142 ¥ ] .37
17.55 16.81 14.11 16,01
. 867, 505. 847,
% .24 5.02 8.27
1969 974 V972 975
.901 ( .887) 912 ( B9
1:000 ¢ ,572) 10000 ¢ 1974)
“0.0 0,00
120 12-08
59 15.09
3-pAG (4-BAG)
caRnoN DIOXIDE /KM 345.7  ( 340.1)
FUEL CONSUMPTION  L/LOOKN  14.22 (¢ 15.99)
HYDROCAKDONS (THC) G/KM a3 ¢ an
CARDON HONOXIDE G/KM g.30  ( 8.3
GX1DE5 OF NITROGEN G/KM a5 Lan
HFET  VEHICLE ENISSIONS RCSULTS
PROJECT 11-5830~010
VEHICLE NO.07 JEST VEIGHT 1586, KG( 3500, Lps)
ATE 4/ 7781 ACTUAL ROAD L 8.0 KB{ 107 HP)
g@gucggT M. 1 GASOLINE * E =350-
DyNa Mo, QUOHETER 41081, KM(38AS1, NILES)
DRY BULB TENP. 27.2 DEG C(81.0 DEG F)
ABS, HUMIDITY 10.4 GH/KG NDX HUMIDITY CORRECTION FACTOR 99
HFET :

807.7 (31.8)
800.1 (31.5)
43.3 (110.0)

61287,
114.3 ¢ 4036.
93.3/ 2/ 33,
14.57 2/ 15,
63.5/11/ 267.

S/18/ 1.
45.8/ 2/ 2.01
1.5/ 2/ .05

30.9/ 2/ 31.
1.1/ 2/5 1.

765.

.847 { .835)

1.000 (_+947)
114,3
16.39

078FET
741.9



TABLE D-24, TEST NO. 081 EMISSIONS RESULTS

FIr VCKICLC CHISSIONS RLCSULTS
MROJCCT 11 5820-007

TEST NO.  OBIFTD  RUN 1 VCIHICLD ND. OB TCST WEICHT 1588, KC( 2500, LBS*
VEHICLE MODEL 70 MONTE CARLO DATC 3/23701 ACTUAL ROAD LOAD 8.0 K4( 10.7 HP)
CNGINC 2.0 L(231, CID) V-4 BAG CART KO, 1 / CVS NO. 2 GASOLINE [EM-470-T
TRANGHIGSION A2 UYNO WO, 3 OLOHCTCR sixtex KN(67467. MILES)
BAROMETER 740,54 MM HG(29.47 IN HO) DRY DULDB TCMP, 25.6 DCG C(78.0 DEG I)
RCLATIVC HUMIDITY 25, rCT ABS. HUHIDITY 5.1 GH/XG NOX HUMIDITY CORRECTION FACTOR .04
DAG RCSULTS
BAG_NUMDER 1 2 J 4
DCSCRIPTION COLD TRANSIENT STABILIZCD HOT TRANSICNT STADILIZED
BLOWER DIF P M. H20(IN. H20) 762.2 (20.8) 792,59 (21,2 787.4 (21,0) 772,5 (31.2)
DLOMER INLET P MM, 1120CIN. H20) 774,7 (30.5) 707.4 (J1,0) 777.2 (30.4) 787.4 (31.0)
BLOWER INLCT TCMP, DEG. C(DEG. F) 43,3 (110,0) 41,7 (107.0) 43.27 (110,0) 43.1 (102.5)
DLOJEH PEVOLUTI NS 40629, 62329, 40475, 47 544.
T FLOW STD. CU, HETRES(SCF) 26.8 ¢ 2712,) 121.6 ( 4644,) 76.5 ( 2700.) 231 «2( 4636,)
HC SAHPLE HETER/RANGE/PPM 2.4/ 3/ %4, 12,97 2/ 13, 53.4/ 2/ SS. 12,47 2/ 12,
HC DCKGRD MCTER/RANGC/PPH W97 3/ B 8.8/ 2/ 9. 8.3/ 2 8. 8.1/ 2/ 8.
CO SAMPLE METLR/RANGE/PMH 35,27 3/ 831, 0.9/13/ 8. 85.2/13/ o5, 3.0/13/ 3.
C0  DCKGRD MCTCR/RANGE/IMM W2/ 3/ 5. $S5/127 0, 4713/ 0. 1/137 0.
€02 JAMMLE HCTCR/RANGE/PCT 70.97 3/ 1,28 48,67 3/ .04 63,3/ 3/ 1.13 48,073/ .03
C02 BCRCGRD HETER/RANGE/PCT 3.2/ 3/ .05 3.8/ 3/ .06 3.67 3 .06 3.2/ 3/ .06
NCIX SANPLE MCTER/RANGE/IDH 389/ 3/ 117, 46,4/ 27 46, 33.2/ 3/ 1S, 44,7/ 2/ 45,
ﬁCKGl"D HETEP/PANGE/PPH W1/ 37 0. S22 1 7 3/ 04 St
DILUTIUN 9476 15. 11 11.73 16,14
HC CDNCCHTPATIBN PPN 87. S. a8, S.
CO CONCOMTRATION PPM 800, 2. 2, 3.
€02 CONCOCNTRATION PCT 1,24 79 1,08 .78
NOX CONCONTRATION PPH 116.4 15.% 114.3 44,2
HE  MAGS GRAHS 3.04 +35 2411 W26
€82 HaZe Crans 73 10751 5097 i
6 2.8 150%.7 64,0
NDX HAS.: BRAHS 14,43 o6 14,11 139.3
HC  CRAHC/KM W67 06 W37 106
CO_ GRAMS/KM 12,39 .18 1.27 204
co2 GI"AH“/KH 301.4 302, 242.2 300.5
NOX CRAHG/KM 2.50 1.56 2.45 1,51
FucL CU‘J UMPTION BY CD L/100KM 13.77 12,94 11.32 12.04
RUN TINE SCCONDS 506, 847, 503, 840,
HEASURCD DISTANCE Ki 5,77 W2 5.76 +20
GCry DRY 1280 »204 902 .904
DrC, WET (DRY) W23 0 WD 2229 ( .922)
SCF» \-CT (DRY) 1.000 ( ,282 1,000 ¢ ,983)
VoL (SCH) 208.4 207.8
SAM BLR (SCH) 0,00 0.00
kM (HEASURED) 2.01 11,96
TUEL CONSGUMPTION L/100KM 13.36 12.11
CONPOSITC RESULTS 3--BAG (4 CAG!
TCST MUMRCR 0C1FTP CARBON DIOXIDE G/KH 201,46 ( 290.8)
DAROMETLR HH G 748.5 FUCL CONSUNPTION L/100KH 12,468 12,
HURIDITY G/XG Sel HYRROCARLONG (TI‘C) G/KK .27 (
TCHPCRATURE DG € 25.¢6 CARLON HONDXIDC Grhn 3.00 { 2.97
OXIDCS OF HITROGCM G/hM 2,00 ( 1.2

HFCT  VOLICLC CHISSIONS RESULTS
PROJECT 11-5830-007

TEST NO.  OOIFET  RUN VELICLE NO,0D TCST CEIGNT  1588. KG( 3500. LBS)
YCHICLE MODEL 78 HONTE CARLO DATC  3/23/0t ACTUAL ROAD LOAD 8.0 XW( 10,7 NiP)
ENGINE 2.8 L(231, CID) V-6 BAG CART NO, | GASOLINE CH-470-F
TRANSHISSICH A3 DYNO 4O, 3 OUCHCTCR %3333 KN(67402, MILES)
CVS NO. 2
DAROHETCR 747,78 MM qc(zq 44 IN HE) DRY BULB TEHP. 25.6 DCG C(78.0 BEG F)
RELATIVE MUNIDITY 28, P ABS. HUMIDITY 5.7 GH/KE NOX KUMIDITY CORRCCTION FACTOR .06
0 BAG_RESULTS
TEST CYCLE HFET
DLOYER DIF P MM, M20(IN, H20) 800,1 (31.5)
BLOMCR INLET P MM, H20(IN. 120) 787.4 (21.0)
BLOWER INLET TCNP. DES. C(DEG. 43,9 (111.0)
BLOWER REVOLUTIONS 41321,
107 rlgd 570, CU. METRES(SCF) 115.4 ( 4076.)
HC GSAMPLE METER/RANGL,MPH 22,37 2/ 23,
HC TCKCRD MCTER/RANGE/PPM 7.9/ 27 0.
CO SAMFLE METCR/RANGE/PPM 1£.87137 15,
CO_ DCKGRD METCR/RANGE/MPM 213 0.
C02 SAMFLE HCTER/RANGE/PCT 82.57 3/ 1,52
€02 DCKGRD HETCR/RANGE/PCT 3.6/ 306
NOX SAMFLE MCTER/RANGE/TTH 67.5/ 3/ 202,
X TCKCRD HETCR/NANGE/Por 27 3 7L
DICUTFON Pac FoR £.78
HC  CONCEMTRATION PPH 16
CO_ CONCLNTRATION PP 15,
€02 CONCCNTRATION PCT 1,37
NOX CONCENTRATION PRA 202.0
HC HASS CRAMS 1,03
CO MASS GRAMS 1.95
€02 HASS GRAMS 3112.4
NOX HACS GRAMS 38,29
RUM TIME SCCONDS 7¢5.
brc, WET (DY) \£96 ( 4870)
Sers dET (ORY) 1,000 ¢ 977)
YL 5cm 115,
SAM DLR (SCH) 0.00
KM (HEASURED) 16.23
TEST HUMBER» 0BIFET
BAROMCTCR» HH 16 747.0
HUMIDITY) 6/KG 5.7
TCMPCRATUREy LG C 25,6
CARDON DIGXIDE, G/K 171.2
FUEL CONSUMPTION,  L/100KHM 8,18
HYDROGARDONS » 6/KM .07
CARDCN MONOXIDE, G/KH a2
OXIDES OF NITROGEMs G/KM 2.35



TEST NO. 082TP  AUN
UEHICLE MO0CL 78 1DNTE CARLO
ENGINE 3.8 L(2’1- cIm
TRANSHISSION A

BAROMETER 741,48 MM HG(29.20 IN HG)
ggEATIVEL¥UHlDITY 40. PCT

BAG NUMDER
DCSCRIPTION

BLOWER DIF P MM, M2ZD(IN, H20)
BLOMER INLET P MM. H20CIN, H20)
BLOWCR INLET TEMP. DEG. C(DEG. F)
BLOWCR OLUYIO

METRES(SCF)
HC  SAMPL HEIER/RANDE/PPH
HC  BCKGRD METER/RANGC/FPM
CO SAMPLI HETER/RRNGC/PPH

-
o
=
5
2
=
=
!

CKGP HLCTER/RANGE/FPM
ON _FACTOR

uti

HC CONCENTRATION FPM
CO_ CONCENTRATION PPM
€02 CDNCENTPAYIDN FCT
NOX COHCCNTRATION PPH
HC Hhua GRAKS

co 55 CRAHS

€02 nn GRAMS

NOX HASS GRANMS

HC CGRAMS/KM

02 GRAMGS. /KH
NOX GRAHS
FUEL COuS! UHPTIO1 DY CB L/100KH
RUN TIME SECONDS
MCASURED DISTANCE KH

SCFy DRY

Ores WET (DRY)
SCF» NET (DRY)
VoL (SCH)
SAM BLR it CH)
kW (MEAS
FucL CDN'UHPTIDN L/100KH

BOHPO”ITE PE ULTS

25 lE3 e N0, 082 EMISSIONS RESULTS

PROJECT 11-5830-007

VEHICLE NO gﬂ

DATE

BAG CART ND. 1 / CVsS ND, 2
DYNQ NO. 3

DRY BULB TEMP, 25,4 DEG C(78.0 DEG F)
ADY, MUNIDITY 8.4 GH/XG

2
STABILIZED

702.4 (31.0)
777.2 (30.6)
42,2 (100.0)

1
COLD TRANSIENT

702.3 (30.0)
774.7 (30,3)
42,8 (107.0)

TEST WEIGHT 1588, KG( 2500. LBS)
ACTUAL ROAD LOAD _ 8.0 K¥( 10.7 HP)

ASOLINE [M-470-F
ODOﬂETE% 233338 KM(67529, MILES)

NOX HUMIDITY CORRECTION FACTOR .93

3 4
HOT TRANSIENT STADILIZED
762, (20.8) 707.4 (31.0)
7747 (30.5) 777:2 (30.6)

42,7 (110,0) 43,2 (110,0)

MBER 0g2rTe
BARDFETER MM HG 741.7
HUHIDBITY G/KG o4
TCMRERATURE DEG € 25.4

4. 40490, 69522,
2500 Che030 120574 6020 75,0 ( 26761) uo.o Casn1a
n 59 $°105 16.97 2/ 17+ 50,2/ 277 50. YRTARTS
1.2/ 3/ 12, 11.17 2/ 11, 11.87 27 12. 95y
35.97 37 849, 0.2113/ 7. $7.6013/ 125, 2.ny 7.
73 onz . . . /13 .
nir 303 49,97 17 .07 64,67 37 1,15 48,47 37 .04
2.8/ 3/ .04 3.27 37 .05 3.1/ I/ .05 3.2/ 3/ .05
40.67 37 122, 46,9/ 27 47, 38.27 3/ 115, YRV
37301 275 1 73 o s 3t
9.6 15.4 11,43 15.7
101, 7. 39, 'Y
£15, 7. 121, 7.
.26 .02 1.1 79
122i%0 48,1 114.3 43S
4,44 . 1.72 .
= 935,0 15443 1008
1756,3 1955, . .
16,22 10, 15,33 10.05
76 .08 A 07
12,35 . R .
301,09 310:4 263,5 297,2
2.80 1.70 2,63 1.59
13.78 13.23 11,41 12.74
505, 867. 505, 868,
5,84 5029 5.05 6,32
975 979 976 977
921 ¢ 207 228 € .918)
1,000 ( .970) 1,000 ( +078)
206,3 205.8
0.00 0.00
12413 12117
13,52 13,10
3-DAC (4: DAG)
CARBON UI0XIDE K 295.7 ( 292.0
FUEL CONSUMPTION  L/100KM 12,07 ( 12.71)
HYDROCARIONS, (THE)  G/Ki .28 (.2
CARLON EONOXIDE . G/RH 3.14 ¢ 10
GXIDCS OF NITROSEN G/KM 218 ( 21

TEST N0, 082FET_ RUN 1§
UEHICLE HODEL 73 HUNTE CARLO
ENGINE 3,8 L(231. CID) V-4
TRANSMISSION A3

BAROHETER 743,71 MM HG(29.28 IN HG)
RELATIVE HUMIDITY 41, PCT
0 BAG_RESULTS
TEST CYCLE

BLOWER BIF P MW, H2Q(IN, H2Q)
BLOWER INLET P MM, H20(IN. H20)
BLOKWER INLET TEHP. DEG. C(DPEG, F)
FLDUER REVOLUTIONS
10T FLOW STD. CU., METRES(SCF)

PLE METER/RANGE/FPH

MOX RCKGRD METER/RANGE/PPM

DILUTION FACTOR

UC  CONCENTRATION PPH

co CONCCNTRATION FPH

€02 CONCENTRATION °CT

NOX CONCENTRATION MPM

HC  MAGS GRAMS

CO_ MASS GRAMS

€02 MASS GleanS

NOX HASS GRAMS

RUN TIHE SCCANDS
DIrC, WET (DRY)
agr. UE; (URY)

SAM BLR (SCM)
KM (MEASURED)

TEST NUMBER»

RAROMETERy M HG
HUMIDITY, G/KG
TEMPERATURE DEG C
CARRON DIOXIDE, G/KH
FUCL CONSLDMPTIONS L/100KH
HYDRAOCARRONS » G/KM
CARBON HOMOXIDE, G/KM

OXYINCS OF NITROGEN» G/KMN

HFET UEHICL[ EHIS°IDNS PE’ULTS
0JECT 11- 582

VEHICLE NO,OB
BATE 3725781
BPAG CART NO. 1
DYNO NO.

CVS ND.

DRY BULD TEMP, 24.7 DEG C(80.0 DEG F)
ARE, JIUMIDITY .2 GH/KG

HFET
800,14 (31,5}
787.4 (31,0

43.3 (110.0)
41373,
114 ? ( 405%,)
7447 2/ 28,
13.1/ 2/ 13.
28.1/13/ 26,

0,
84,5/ 3/ 1,54
2 /04

772y

7437

X

TEST WEICHT 1590. KG( 3500, LBS)

ACTUQ( RNOAD LOAD 8 Q0 KR{ 10.7 HP)
AGOLINC  EM- 470-

DDOHET[P TX2Y2X Kﬂ(67544. MILCS)

NOX HUMIDITY CORRECTION FACTOR 95



TEST NO.  0B4FTR  RUN
VCHICLE MQDLL 78 HMONTE CARLO
ENGINC 3.8 L(231. CID) V-6
TRANSHISSION A3

CARQHETER 745.24 MM HG(27.24 IN HG)
RELATIVE HURIDITY S52. PCT
BAG_RTSULTS

BAG NUMBER

DCSCRIPTION

BLOWER- DIF P HM. H20(IN. H20)
BLOKER INLET P Kits H20CIN. H20)
BLONER INLTT TEMP,
BLOUCR PEVULUTIO
TOT FLOW STB, CU. METRCS(SCF)
UC  GANMMLE METER/RANGE/PPM
HC DBCXGRD MCTCR/RANGE/DPH
CO SAMPLE HMETLR/RANGE/PPM
€0 LCKGRD METER/RANGL/PPM
€02 SAMPLLC HETER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SANPLE HETCR/RANGE/PPM
NOX DCKCRD HETER/RANGT/IPM
DILUTION FACTOR

HE  CONCONTRATION PPM

CO  CONCENTRATION PI'M

€02 CONCCHTRATION PCT

NOX CONCENTRATION PPM

HC MA S GRA#S

CO  MASS GRAMS

co2 HASS GRAMS

NOX MASS GRAHS

HC GRANC/KM
CO_ GRAMS/KH
cg2 GPAH /KH

o
3

NOX GRA

FUCL EOV°UHPYIDN BY CB L/100KH
RUN TIME SCCONDS
MEASURCD DISTANCE KH

SCry DRY

DFCy WET (DRY)

SCFy WeT (DRY)

VgL (SCH)

SAM BLR (’CH)

KM (NEAS

FUCL CONS UHPTION L/100KH

COMPOSITC RCSULTS

DCG. C(DEG. F)

TCST NUMBER 0B4F TN
BAROHETCR Mt HG  745.2
HUMIDITY G/xC 1046
TEHPLRATURE BLG C 25,0

TCST NO.  OBFET
VEHICLE HODEL 78 HGNTC CARLO
ENGINC 3.8 L(231, CID
TRANSHISSION A3

BAROHETER 743,24 MH HG(29.34 IN HG)
RELATIVC NUMIDITY 51, PCT
0 BAG PE“ULTJ
TEST CYCLE

DLOWER DIF P oM. H20(IN. H20)
LOWER INLET P KM, B20(IN, 120)
BLOUER INLET TEHP. pcS. C(LLS. £
BLOWER REVOLUTIO
10T FLOW STD. CU. HCTRES(SCF)
i SAMPLE HETCR/RANGE/IIH
HC BCXGRD HMCTCR/RANGE/PPH
CO  SANPLE METLR/RANGL/PFM
CO  BCKORD METCR/RANGE/PPY
€02 SAMPLE METLR/RANGE/PCT
C02 BCKGRD HETER/RANGE/PCT
NOX SAMPLE MCTER/RANGE/PPH
NOX DCKGRD HETER/RANGL/PPHM
DILUTION TACTOR
CONCENTRATICN PPH
CO CONCENTRATION PPH
C02 CONCCNTRATION PCT
NOX CONCENTngIDN FrM

HC HAGS GRA
C0  HASS GRAMS
€02 HQSS GRANS
NOX MASS GRAHS
RUN TIME SECONDS
ore, WEY (DRY)
5CFy WET (DRY)
VOL (SCM)
SAlR DLR (SCH)
KN (HEASURED)
TEST NUNMBERe
EAROHETER» MM HC
HURIDITY, G/KG
TEMMERATURE DEG €
CARBON DICXIDE. GrKM
FUCL CONSUHPTION, L/7100KM
HYDROCARDONS » G/KH
CARBON HONOXIDE, G/KH
OXIDCS OF MNITROGEN, G/KM

TABLE D -26.
TP VCIICLE CRISSIONS RLS
FROJCCT 115020 -007
yEnICLE 40,08

DATE 3/2

BeG CART hD.

01
1 / CVS ND
BYNO NO. 3

DRY DULB TCMP, 25.0 DEG C(77,0 DG F)

ULTS

.2

ADY. HUMIDITY 10.46 GH/XG

1
COLD TRANSIONT

7C7.4 (31,0}
782,33 (30.8)

2
STABILIZED

767.4 (21.0)
762.3 (30.8)

TEST NO. 086 EMISSIONS RESULTS

TEST WEIGHT 1500. KG( 3500, L
ACTUAL ROAD LOAD 8,0 Ku( 10. 7
GAGOLINE CH-470-1

ODOMCTCR 233238 KN(67573. MILLS)

NOX GHUMIDITY CORRECTION rACTOR
3 4

HOT TRANSICNT STABILIZED

782,32 (30.8) 707.4 (21.0)

772.2 (30.4) 702.3 (30.8)

S)
HP)

1,00

42.1 (107.5) 41,7 (107.0) 43.9 (111.0) 43-3 (110.0)
40747, 467538, 40477, 490,
76:6 ( 2705.) 131.1 ( 4204 76.1 ( 2687.) 130 { 4611.)
25/ 3/ 163, 31,47 2/ 31, 76017 21 76 3o0.2/ 30,
1,57 3/ . 13.0/ 2/ 13. 3.9/ 2 14, 16,2/ 2/ 14,
82,0/ 3/1571, 2,1/127 196, 91.7/11/ 456, 71,6712/ 164,
W73/ 2, 212/ 2, /11 1, 4/12 1
86,8/ 3/ 1.2 46,97 3/ .8t 61,0/ 3/ 1.03 43.8/ 3/ .79
3.2/ 3/ .05 2.67 3/ 404 2.8/ 3/ .04 o2/ 3/ .05
44.9/ 2/ A4S, 11.37 2/ L, 36.67 2/ 37, 10,3/ 2/ 11
WS 2 L. 8/ 2/ 1, &S24 L W9/ 2 1,
2,81 1641 11,81 16463
152, 19. 54, 13,
1506, 108, 438. 158,
1.16 .7 1.04 «74
44,1 10.7 36,1 9.7
.47 1.45 2.79 1.12
134.32 28,54 38.77 24,00
620.4 1840.6 1452.8 17674
6444 2.4 S.2 2,40
1.15 +23 .40 .18
23.03 4,61 6463 3,03
277.8 297.8 248,2 202.3
1.10 +43 8?7 .38
13.56 13.05 11.11 12,33
508, 867. S05. a48.
5.82 4,21 5.85 .2
972 +976 4973 1976
2922 (. 200) W221 ( .915)
1,000 ( .?74) 1.000 ¢ .975)
207, 206.7
0,00 0.00
12.04 12,12
13,30 11.74
3-BAG (4-DaG)
CARDON DIOXIDC G/Kn 280.0 ( 275.4)
TUCL COMSUSPTION L7100k 12,42 (12,41
BYDROCARDONG (THC)  C/KM .49 [ S
CAREON HOMOXIDE G/KkM 7,01 { 8.77)
OXILCS OF NITROGCN G/kM W70 [ S22

HFET
PROJECT 11 5€30-007

VERICLE NO,00
DATE 3726781
LAG CART NO. 1
DYNG MO,

CVs NO.

DRY BULB TCHP,

VEHICLE EMIGSIONS RESULTS

ALS. BUMIDITY 11.4 GH/KG

HFET

800.1 (31.5)
787.4 (21.0)
43.9 (111.0)

61277,
114 9 (/4050 o)

v

2 3/ 2
77.7/12/ 182.

1712/ 0.
65,9/ 2/ 1.5%
3.2/ 3/ .05
S6.87 2/ 59.
W/ 2 1.
8.0
36,
172,
1,55
5g.0
2,41
22.18
3259.7
13,02
7635,

2880 { .865)
1,000 ¢ ,269)
114.9

0.00
16.52

004IET
745.2
11.4

3

197.4
8.54
5

1.40
.79

26,7 DEG C(B0.0 DEG F)

TEST WEIGHT

ACTUAL ROAD LI 8.0 KW( 10.7
GASOLINC E

B 70 F
ODOMETCR 323333 K®(67508. MILLS)

NOX IUMIDITY CORRECTION FACTOR

ISUB. KB¢ 3500, LES)

H ]

1,02



TEST NO.  QO7FTP

VEHICLE HODEL 79 HUNTE CARLD
ENGINC 3,0 L(231, CID) V-4
TRAI;HI S10M AJ

BARONETCR 740.156 MM HG(29.14 IN HG)
RCLATIVE HUMIDITY 40. PCT
PAB_RESULTS

DESCRIPTION

DLONER DIF P MW, H20CIN. 1120)
DLOWCR IMLET P MM, H20C(IM, H120)
BLOWCR INLET TEWP. DCG. C(DEG, F)

ES(SCr)

C02 SAHPLE METER/RANGE/PCT
£02 BCKGRD METER/RANGE/PCT
NUX SAPLE METER/RANGE/PPN
NOX DCKGRD METER/RANGE/PTM
DILUTION FACTOR
HC CONCCNTRATION PTM
€O CONCENTRATION PPN
C02 CONCENTRATION PCT
Ngx CONCCVT?#TIUN PP

Hﬁ“ o

C
HOX MASS GRAMS

HC GRAMS/KM
CO  GRAMS/XM
caz ERAHJ/KK

NOX GRANS/|
FUEL CDN’UPPTIUN BY CD L/100KH
RUN T SECONDS

Q[A URED DISTANCE K

» DRY
DrC, WET (DRY)
SCFy WET (DRY)
VOL (SCH)
SAM BLR (SCH)

KM (MCASURED)
FUEL CONSURPTION L/100KM
COMPOSITEL RESULTS
TEST NUMELR OB7FTP
DARGHCTER

HUMIBITY G6/KG
TCHPCRATURE  DEC C "5.0

TEST ND.  O07FLT  RUN
VCWICLE HODEL 78 HOVYE CARLO
ENGINE 3.8 L(231, CID
TPANJﬂI SION A3

BARGHETER 739,20 MM 1G(29.13 IN MG)
RCLATIVE HUMIDITY 40. PCT
0 BAG RESULTS
TEST CYCLE

BLOWER DIF P M4, H20(IN. H20)
BLOWER INLET P MM, 120(IN. H20)
BLOWER INLET TCHP. DEG. C(DEG, F)
BLOWCR REVDL !D

10T F HETRCJ(JCr)

or
HE ’AHPLE HCTER/PANEE/PP
HC DCKGRD HCTER/PANUE/PPH

€02 DCXGRD METCR/RANGE/PCT

NDX SAHPLL MLCTER/RANGE/FPH
NOX BC KGPD METER/RANGE/PPH

DILUTION FACTOR

HC CUNCENTPATION PPH

0 CONCENTRATION

C02 COMCENTRATION PCT

NOX CONCENTRATION PPN

IC HAS S GRAHS

NOX HA S GRAMS

RUN TINE SCCONDS

DFCy WET (DRY)

GCFy WET (DRY)

VoL (5CM)

SAM BLR (SCM)

KH  (MEASURED)
TCST NUHBER»
DARDMETLR» LLRES
HURIOITY, G/KG
TCHTCRATURE » bEc C

ARDGN DIOXIDEs Grkh

FULL CONSUMPTION, L/ 100KN
HYDROCARBONS s G/KM
CARDON MONOXIDC, /K
DXIDES OF NITROGEM, G/KM

TABLE D 27. TEST N0, 087 EMISSIONS RESULTS

VCHICLE CMISSIONS RCSUL
PROJECT 11-5830--007

UEhICLC NO.08
3/2

DATI 7/81
LAG CART N0, 1/ CVS NO. 2
DYHO MNO. 3

BRY DULD TCHP, 25.0 DCG C(77.0 DEG F)

ESY WEIGHT 1588. KG¢{ 3506, LDS)
zCTUAL RCAD LOAD _ 8.0 KW( 10.7 #P}

A EH-470-F
OoSOLINE s3dset KM(47611, HILES)

ADS. HUMIDITY 12.2 GH/KG NOX HUXIDITY CORRECTION FACTOR 1.05
2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
82,2 (20.0) 767.4 (31,0 762.2 (20.0) 767.4 (31,0}
7553 Goos 762.3 ¢30.0) 774.7 130.5) 77,2 (3040
13.1 (109.5) 417 107.0) 42,8 (109.0) a3 4
75936740 1301 ¢ 4574.) 75,7 ¢ 27300 12724 </4577 2
R TRt RIS 032 10,37 27 10
86,2/ 311700, 02,312/ 19%. o g/ly a1, 70:6/42/ ol
73 2. . N .
7°0r 37 1,30 46:87 37 .00 61097 37 1,10 4533
2:27 3/ .04 2.5/ 1/ .04 3.2/ 37 .05 33 %
44,87 27 15, 11.37 27 11, 3537 2 35. 10:87 2 o,
R 70t g1y o Rt LAt
3 204 71, 18,
1626, 189, 403, 155,
1.1 \77 1,04 74
i 1046 34.8 9.5
s 432 &5 A8
2.9 1825.0 1353,5 1759.0
16335 .78 5. EX
1.35 24 52 2
24,65 45 611 3,74
77.5 73 251,5 2826
5 1 140
13:48 1208 11.22 12.34
505, 87, s03. 8s7.
o1 6.2 o2
K3 .973 2971 973
923 ¢ .905) V930 ¢ 917
11000 ¢ ,972) 11000 ¢ +972)
205.0 305,3
0,00 0,00
12004 12,04
13.25 11.80
'3-TAB (4 LAG)
CAREON DIOXIDE B/KH 278,5 . ( 275.3)
FUCL CONSUMPTION  L/100KM 12,53 ' ( 12,42
HYDROCARLONS (TIIC) G/KH 255 ( +54)
CARDON MONOXIDE G/KM 2.18 ¢ 8.927)
OXIDES OF NITROGEN C/KH 72 0 am
HFET  VCHICLE EMISSIONS RESULTS
PROJECT 11-5830-007
VERICLE ND,0D TEST WEIGNT 1568, KG( 3500,
DATE . 3/27/81 ACTUAL ROAD L08D ' 8.0 %3( 10530
BAG CART MO, 1 GASOLINE EM-4
LYo Ho. 3 DODNCTCR sE3ees KH(676265 NILES)

DRY BULB TEMP. 25.0 DEG C(?77.0 DEG ©)
ADS, NUMIDITY 12,2 GN/KG

WFET

787.4 (31.0)
702.3 (20,8)

43.3 (110,0)

61277,
114-2 ¢ 4034,)
38.8/ 2/ 39

32
?s / 2/ 10.
74, 0/!2/ 121,
$2/12/ Qs
96 O/ 2/ 1,59
/ 3/ .04
56 A/ 2/ §7.
97 2 1
« 30
30%
162,
1.5
55.8
2,01
21,39
3261.7
2,62
65,

+880 ( .062)

1,000 { .248)
114,2

16,46

082rET
732.9
12,2
25,0
178.1
6,56

NOX IUHIDITY CORRECTION FACTOR 1.05



0 BAG RO

TEST NO.  O91FTP
VEHICLE MODEL
ENGINE 1,6 L{ 98. CID
TRANSHISSION A3

BARDMETER 738,12 MH HG("? 06 IN HG)

RELR;!VE HUHIDITY 44, P

ENI GZNE 1.6 L 98, CID}
TRANSHISSION A3

RUN
78 FURD F}ESTQ

TABLE D-28,
FTP

BARGHETER 739,14 HM 11G(29.10 IN HG)

RELATIVE HUMIDITY 40, PCT
SULTS
TEST CYCLE

BLOVER DIF P MM, H20(IN. H20)
H20(IN, H20)

BLOWER INLET P M.

BLOWER INLET TEMP, DEG, C(DEG. F)

BLDWER REVOLUTIONS
Q7 FLOW

SAMPLE HETER/RANGE/PPM
BCKGRD METER/RANGE/FPM
SAMPLE HETER/RANGE/PPM

SAMPLE METER/RANGE/FPPM
BC GRD METER/RANGE/PPH
DILUT FACTOR
HC CUHCENTRATIOH PPH
CONCENTRATION PPM
CONCENTRATION PCT
CONCENTRATIDN PPH
HASS GRAMS

HASS GRAHS
HASS GRAMS
HASS GRAMS
RUN TIHE
DFCy WET (DRY)
SCFy» MET (DRY)
VoL (SCH)
GAM BLR (SCH)
KM (HEASURED)
TCST NUMBER»
BARDMETER,
HUMIDITY,
TEHPERATURE,
CARBON DIOXIDE»
FUEL CONSUMPTION»

HYDROCARBONSy
CARBON MONOXIDE.
UXIDES OF NITROGEN,

G/KH
G/KH
G/KN

STD, CU. HETRES(SCF)

SECONDS

G/KM
L/100KH

TEST NO. 091 EMISSIONS RESULTS

VEHICLE EMISSIONS RESULTS
PRDJECT 11-5830-010

VEHICLE NO,09

DATE 1

BAG CART NO. 1 / CVS NO. 2
, DYNQ NO. 3

TEST WEIGHT
ACTUAL ROAD LOAD
GASOLINE EH-470-F
ODOHETER ®Exzxt KiM(467981,

907. KG{ 2000, LBS)
4,0 KW{ S.4 HP)

KILES)

DRY BULB TEMP, 23,9 DEO C(75.0 DED F)

ABS, HUMIDITY 12.7 CM/KG

DAT

BA G CART NU- 1
DYND NO. 3
CVs WO, 2

NOX HUMIDITY CORRECTION FACTOR 1.07

BER 1 2 3 4
DESCRIPTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
BLOUER DIF P MM, MIO(IN. }20) 774.7 (30.5) B00.1 (31.5) 800.1 {31,5) 787.4 (31,0}
BLOWER INLET P MM, H20CIN, H20) 767.1 (30,2) 787.4 (31.0) 707.4 (31,0 764.5 (30.1)
BLOER INLET TEMP. DEG. C{DEG. P 4309 (1110 38,9 (102,00 431 (10,0 37.0 (100.0)
BLOVER REVOLUTION 40551, 68563, 105 481,

T6T ELOU STBe CU. HETRES(SC) 75,5 { 2646.) 128,3°( 4531.) 75.5 ¢ 366700 130,8 ¢ 4619.)
HC Ca=MLE HETER/RANGE/FPH 9.97 3/ 99, 32.77 2/ 33. 72/ 70, 207 2/ 3L
HE BCKGRD METER/RANGE/PPH 1.3/ 37 13. 12:27 2/ 12, Yy 14.2/ 2/ 14,
€O SAMPLE HETER/RANGE/PPM 82,9711/ 364, 17.2713/ 16, 64,2013/ 62, 17.7713/ 16,
CO_ BCKGRD HETER/RANGE/PPH 317 T, OV 1, 1.3/13/ 1, 1.3/13/ 1.
C02 SANPLE HETER/RANGE/PCT 7.2/ 37 .81 32,87 37 .55 40.97° 37 .6 32,8/ 3/ .54
€2 BCKGRD HETER/RANGE/PCT 07 3/ .08 317 37 .05 0/ 3/ 05 3.3/ 3/ 05
NX SAWRLE HETER/RARTc/PPH 88,4/ 27 88, 3.3 7 37, 86,97 2/ 87, 35.97 2/ 37,
NGX SCKGRD HETER/RANET /TPH 82/ 1. 8/ 27 1. /TR 1.17 27 1.

DILUTION FACTOR 15,58 24,34 18,9 4,5
HC  CONCENTRATION PPW 87, 21, 57, 7
G CONCENTRATION PPN 369, 11, 59, 14,
(02 CONCENTRATION PCT .77 +50 .65 .49
NOX CONCENTRATION FPH 87.7 38,5 85.2 35.7
HC FASS GRAMS 3.79 1.55 2,49 '3
CO_ MASS GRAMS 32,43 2.13 5.16 2,20
€02 MAS3 GRANS 1064.8 1175,5 906,4 1182.4
NOX HASS GRAHS 13,55 9.60 13.32 9.5
HC  GRAMS/KM .65 .25 +43 21
CO_ GRAHS/KN 5,57 \34 .90 .35
€02 GRans/XH 182,8 186.5 156,7 190,3
NOX GRAMS/KH 2,33 1,52 2.32 1,54
FURL CONGUMPTION BY CB L/100KH 8.26 8,02 .81 8.18
RUN_TIHE SECONDS 503, 868, 503, 847,
HEASURED DISTANCE  KH 5,83 6,30 5,74 6.2
SCFr DRY 971 974 1972 \974

DFCs WET (DRY) V950 ( ,930) 955 ¢ 930

SCFr KCT (DRY) 1.000 { ,973) 1.000  ,973)

VGL (SCH) 03,8 04,

SAM BLR (SCH) 0.00 0.00

KN (HEASURED) 12,13 11,96

FUEL CONSUHPTION L/100KH 8. 7.52

COMPOSITE RESULTS 3-AG (4-BAB
TEST NUHB 091FTP CARBON DIDXIDE 6/K1 177.7  (178.7
BARONETER MM HG 738.1 FUEL CONSUMPTION  L/100KW 7,74  ( 7.78
HUNIDITY  6/KG 12,7 WIDROCAREONS (THC) G/ SO 4

CHIE ARBON MONO . .
TChrCRaTURE DEG T 23.9 OXIDES OF NITROGEN G/KN 191 ( 1.51
WFET  VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-010
JEST MO, 091FE] YEHICLE §0.09 TEST MEIGHT 907, KO¢ 2000, LBS)
CERTCLe HODEL 39 FORD Frzsm 3/31/81 ACTUAL ROAD LOAD — 4.0 KW( 5.4 KP)

CASOLINE EN-470-F
ODONETER ¥$x32 KH(57994, MILES)

DRY BULB TEMP. 25,0 DEG C(77.0 DEG F)

ABS. HUMIDITY 12.2 GM/KG
HFET
800.1 (31.5)

1962,9
33,70
745,
2926 ( 4,709
1,000 ¢ .972)
1144
0.00
16,38
O0PLFET
73944
12,2
25,0
119,9
5.14

W14
.09
2,04

NOX HUMIDITY CORRECTION FACTOR 1,05



TEST NOD.  O92FTP
VEHICLE HUDEL 70 FOFB FIE;TA
ENGINE 1.6 L{ 98. CID)

TRANSHISSION N

BAROHETER 745,49 MM HG(29.35 IN HG)
RELATIVE HUMIBITY 49, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOMER DIF P MM, H20({IN. H20)

BLOWER INLET P MM, H20(IN. H20)

BLOWER INLET TEMP. DEG, CIDEG. F)

BLOWER REVOLUTIONS

TOT FLOW 5TD. CU, HETRES(SCF)

HC SAMPLE METER/RANGE/PPM

HC BCKGRD HETER/RANGI

CO SAMPLE METER/RANGE/PPM

CO_ BCKGRD METER/RANGE/FPH
SAHPLE METER/RANGE/PCT
BCKGRD METER/RANGE/FCT
SAMPLE METER/RANGE/PPH
X BCKORD METER/RANGE/PPHM

CONCENTRATION PPN
HASS GRANS
CO_ MASS GRAMS

HASG GRAMS
HASS GRANS

HC GRANS/KM
GRAMS/KH
CDZ GRAMS /KM
NOX GRAMS/KM
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
HEASURED DISTANCE KM
SCF» DRY

DFCy WET (DRY)

SCF» WET (DRY)

VOL (SCH)

SAM BLR (5CH)

KM (HEASURED)
FUEL CONSUMPTION L/100KH
CONPOSITE RESULTS

TEST NUMBER 092FTP
BARCHETER W HG  743.3
HURIDITY G/KG 9.9
TEMPERATURE DEG €  25.0

TEST NO.
VEHICLE MODEL

ENGINE 1,6 L{ 98,
TRANSRISSTON H4

092FET  RUN 1
70 FO§DLFIESVQ

BAROMETER 745.49 MM _HG(29.35 IN H6}
RELATIVE HUMIDITY 52, PCT
0 BAG_RESULTS
TEST CYCLE

BLOUER DlF P MHs H20(IN., H20)
INLET P _NM, H20(IN. H20)
BLOUER INLET T%gP. BEG. C(DEG, F)

LOVER REVOL! NS
OY FLOW STD., CU. HETRES(SCF)
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM

Si

NOX BCKGRD HETER/RANGE/PPH
DILUTION FACTOR

HC  CONCENTRATION PPM

CO_ CONCENTRATION PPH

C02 CONCENTRATION PCT

NOX CONCENTRATION PPH

HC  HASS GRANS

CO_ HASS GRAMS
C02 HASS GRAMS
NOX MASS GRAMS
RUN TIME

SECONDS

DFCr WET (DRY)

SCF» MET (DRY)

VoL (SCH)

SAM BLR (SCM)

KM  (MEASURED)
TEST NUMBERs
BAROHETER» 4 HE

HIDITYy G/KG

TENPERATURE ¢ 0EG C
CARBON DIOXIDE, 0/KH
FUEL CDONSUMPTION» L/100KN
HYDROCARBONS» G/KH
CARBON HONOXIDE, G/KH
OXIDES OF NITRDBEN: G/KM

TABLE D-29.

F1P

VENICLE EMISSIONS RESULTS
PROJECT {1-5830-010

TEST NO. 092 EMISSIONS RESULTS

. TEST WEIGHT 907, KG{ 2000, LES)
I Egzgf%Néun  L0aD"" 4.0 RN( 5.4 WP
. S N0, 2
By "0r 137 CUS KO GDOHETER $5%2%8 KM(4B007, MILES)
ULB TEWP. 25.0 DEG C(77.0 DEG F)
e TRUNIDITY 209 GH7KO NOX HUMIDITY CORRECTION FACTOR .97
2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
792.5 (31.2) 792.5 (31,2} 787.4 (31.0) 792.3 (31.2)
'3 (31,0 787.4 (31,0 782.3 (30.8) 787.4 (31,0
RN 42,8 (1050 a3 .053109.5) 428 (105, i
40543, 59393,
. . . . .
.y yus 14.47 27 14, 1.3/ 27 15, 2.7 2/ 13.
82.5/11/ 381, 21.6/13/ 20, 63,8713/ &1, 22.5/13/ 21,
1.4711/ 4, 2137 3. 1.2/13/ 1, 1.0/13/ 1.
A48 76 338737 54 39.9/°% &7 31,973/ 53
3473 05 0737 .05 s 305 FR7EA
98,2/ 2/ 98, 8.7 27 39, 9.4/ 2/ 89, 37,77 277 39,
1272 1. RVE/ARE nof 2 L. or 2 1.
16,3 13, gg. }Z'
386 14, .
72 50 V63 Wil
87.1 37:6 88,5 3607
12.43 3138 5121 X
a3 , :
7976 1158,2 87446 1185.3
12,38 9.15 12.55 8.95
73 22 .53 ,2t
5.63 .40 .90 o47
.3 191,9 15,8 188.8
2,15 1.4 2.18 1045
7.87 . 8,25 6,51 8.12
505, 865, 503, 868,
5.76 6,20 5,76 5,17
,977 , 979 1978 979
953 ( ,937) 956 ( J941)
1,000 ( ;978) 1:000 { ,979)
06,7 306.9
0.00 0,00
11,94 11.93
2,07 7.39
3-BAG (4-D48)
CARBON DIOXIDE o/ 1770 ¢ 17601)
FUL CONSURETION  Litooos 7.2 { 7.49)
HYDROCARBONS (THC) G/KM Wi
CARDON HONOXIDE G/KM 1062 ( 1.60)
OXIDES OF NITROGEN G/KH 181 ¢ 1,80
HFET  VEWICLE EMISSIONS RESULTS

PROJECT 11-5830-010
VEHICLE NO.09
DATE 4/ 1781
BAG CART NO. &
DYNO NO.
cvs N0, 2

DRY BULB TEHP. 24.4 DEG C(76.0 DEG F)
ABS, HUMIDITY 10,2 GH/KB

HFEY
792,5 (31,2}

.

17.1/13/
71371,
53,5/ 3/
3.1/ 3/
53.0/ 3/

146,32

092FET
743.5
10.2
24,4
120.0
5415

14
12
2,09

TEST WEIGH 907, KG( 2000, LBS)
ACTUAL ROAD LOAD 4,0 KN( 5.4 HP)

GASOLINE EN-470
DDUHETER 22483 KM(48023, MILES)

NOX HUMIDITY CORRECTION FACTOR .98



TEST NO.

UEHICL
ENGINE
TRANSH

BAROMETER 734,06 MN HG(ZB 90 IN HG)

O0P6FTP  RUN 1

2 HODEL 78 FGRD FIESTA
1.6 98, CID) L-4
ISS!UN

RELATIU5 HURIRITY 70,

8AG NUi BER
DESCRIPTION
BLOWER DIF P MM, H20(IN, H20)

BLOWER

£

INLET P _HM, H20(IN, H20)

TABLE D-30.

BLOWCR INLET TEHP. DEG, C(DEG, F)

BLOWER REVOLUTL
Tar LO STD

D, CU. HETRES(SCF)
AMPLE HETER/RANGE/FPPH
BCKERD HETER/RANGE/PPH
SANPLE METER/RANGE/FPM
BCRGRD HETER/RANGE/PPH
SAMPLE METER/RANGE/FCT

BCXGRD HETER/RANGE/PPH

SXLUT'UN FACTOR

CONCENTRATION FPH
CONCENTRATION TPM
CONCENTRATION PCT
gOVEEgTRﬁglﬂN PPH

HASS GRANS
MASS GRAHS
MASS GRAWS

GRAMS/KH
GRANS/KM
CRAH"/KH

NOX GRAMS.
FUEL CDNSUHPT!ON BY CB L/LOOKN

RUN TIME
MHEASURED DISTANCE
SCFr DRY

SECONDS
KM

DFCs WET (DRY)
SCFy WET (DRY)

VOL (5CH)

SAM BLR (SCM)

KM (HEASURED)

FUEL CONSUHPTION L/100KM

COMPGSITE RESULTS

EST NUHBER 094FT:
BAROHETER HM HG  734.1
URIDITY .
TEMPERATURE DEG C  23.9

TEST NO.  Q96FET  RUN 1
VEHICLE MODEL 78 FORD FIESTA
ENGINE 1.6 LC 98, CID) L
TRANSHISSION
BAROMETER 733,55 MM HG(ZB 88 IN HG)
RELATIVE HUNIDITY 57. PCT

0 BAG_RESULTS
TEST CYCLE

BLO!
BLO

WER DIF P MM, H20(IN, H20)
WER [NLET P MH. H20(IN.

H20)

BLOWER INLET TEHP. DEG. C(DEG, F)

BLOI

OT FLOW

WER REUULUT

STD. CU NETRES(SCF)
SAHPLE HETER/RANGE/PPM
BCKGRD METER/RANGE/PPM
SAMPLE HETER/RANGE/PPH
BCKGRB HETEP/RANGE/PPH
SAHPLE METCR/RANGE/PC
BCKGRD HE TER/RQNGE/PCT
SAMPLE METER/RANGE/PPN

NOX BCKGRD HETER/RANGE/PPH

DIL

TES

BAROMETER»
HUHIDITY,
TEHWPERATURE ¢

CAl
FUE|

HYD
CAR
[12.9¢

UTION FACTOR
CONCENTRATION FPH
CONCENTRATION PPM
CONCENTRATION PCT
CONCENTRATION PPM
MASS GRAMS
HASS GRAMS
HASS GRAMS
HASS GRAMS
TIHE

DFCr WET (DRY)
SCFy MET (DRY)
YOL (SCH)

SAM BLR (SCM)
KK (HEASURED)

T NUMBER»

SECONDS

RDBON DIGXIDE»
L CONSUMPTION.

ROCARBONS »
BON HONOXIDEr
DES OF NITROGEN,

FTP VEHICLE EMISSIONS RE:

PROJECT 11-5830~010

VEHICLE NO.0?

DTk

BAG CART ND. 1 / CVUS N
DYND MO. 3

DRY BULD TEMP. 23.9 DE
4BS. HUMIDBITY 13.4 GM/K

TEST NO. 096 EMISSIONS RESULTS

SULTS

TEST WEIGHT
ACTUAL ROAD LOAD

4.0 KiW(
GAGOLINE

0. 2

G C(75 0 DEG F)

907, KG( 2000.5LBS)

HP)

EM-47
ODCHETER fxx3e2 XM(40053, MILES)

HOX HUNIDITY CORRECTION [ACTOR 1.10

2 3 4
coLD TRRNSIENV STABILIZED HOT TRAHSIENT STABILIZED
774.7 (30.5) 787.4 (31,0} 762,3 (30.8) 787.4 (31.0)
767.1 (30,2) 702.3 (30.8) 774.7 (30.5) 782,3 (30.8)
42.8 (109.0) 42,8 (109.0) 42,8 (10%9.0) 2.8 (109.0)
40532, 6 40494, 69555
75.1 ¢ 2853.) 128,8 ( 4549.) 75,0 ( 2648,) 128.7 ( 4543.)
&7 3/ 96, 29.17 2/ 29. 3/ 2/ 40, 302 27,
1.2/ 3/ 12, 11,7/ 2/ 12, 11.27 2/ 11. 1,17 2/ 11,
79.0/11/ 355, 11.4/13/ 10, 50,9/13/ 48, 10.2/13/ 9.
31170 1. $2/13/ 0 1. 17137 0. 1713/ 0.
4.9/ 3/ .77 32,3/ 3/ .54 39.97 3/ .48 3t.07 3/ .51
2,4/ 3/ 04 2.8/ 3/ .04 2/ 3/ .05 4/ 3/ .04
78.2/ 2/ 78. 34,6/ 2/ 35, 82,1/ 2/ 82, 35.4/ 2/ 35,
1,2/.2/_ 1, 12727 1, 1.2/.2/ 1, 2872/ L.
16,47 24,62 19,5 25,91
83, 18, 49, 12,
341, 10, 44, 9.
o7 150 o83 +48
77.1 33.4 81.0 34.4
2%.3; i.%% 3.1! 1.23
1} » 104 1.32
1011.5 1177.9 844.0 1126.6
12,22 9.10 12.81 9.4
143 +21 o35 #20
$.15 23 +70 +21
174,46 189.3 148.8 181.7
2,11 1.4 2.21 1.52
7.88 8413 6.45 7,80
305, 848, 505, 868,
5.79 6422 3,81 6,20
+970 972 971 973
+952 ¢ L9300 +957 (. 933)
1,000 ( .972) 1,000 ¢ .972)
204,0 203.6
0.00 0,00
12.01 12,01
8.01 7.14
3-BAG (4-BAG)
CARBON RIOXIDE KM 175.1 (t72.9
FUEL CONSUHPTION L/100KH 7.61 ( 7.52)
HYDROCARBONS (THC) L +34 [S—— )]
CARBON MOMOXIDE G/KH 1.8 ( 1.3
OXIDES OF NITROGEN G/KM 1.80 « t.02)

VEHICLE EHISSIONS RE
PROJECT 11-5830-010

VEHICLE NO.09
4/ 3/8

HFET

ATE 1
BAG CART MO, 1
DYNOD NO, 3
CVS NO. 2

DRY BULB TEHP. 26,1 DE
ABS, HUHIDITY 12.4 GM/KG

HFET
792,5 (31.2)

787.4 (31.0)
42,8 (109,0)

SULTS

TEST WEIGHT
ACTUAL ROAD LOAD
SOLINE

4.0 KW(

907- KG( 2000. LDS)
$5.4 HPY

-470
ODOMETER #3333 KN(50071. HILES)

G C(79.0 DEG F)

NOX HUMIDITY CORRECTION FACTOR

H

.07



TEST ND. 101FTP  RUN
VEHICLE HODEL 78 CHRYSLER NoY,
NBXNE 6,6 L(400. £ID)
TRANSMISSION A3

BAROHETER 744,73 MM HG(29,32 IN HG)
RELATIVE HUMIDITY 40, PCT
BAG_RESULTS
BAG NUMBER
DESCRIPTION
BLOWER DIF P MM, H20(IN, H20)
BLOWER INLET P MM. H20(IN, H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOMER REVOLUTIONS

T0T FLOW STD. EU. HETRES(SCF)
HC SAMPLE METER/RANGE/PPM

C02 BCKGRD METER/RANGE/PCT
l SAMPLE METER/RANGE/PPM
BCKGRD HETER/RANGE/PPH
D!LUTID FACTGR
HC CONCENTRATION PPM
G S
it
NDX C8N€ENTRAT1 N Pg

CO HASS GRAHS
€02 MASS GRAMS
NOX MASS GRAMS

HC GRAMS/KN
CO  GRANS/KM
co2 GRANS/KH

NOX GRANS/KN

FUEL CONSUHPTIDN BY CB L/100KM
TIHE SECONDS

HEASURED DISTANCE Ko

SCFy DRY
DECs WET (DRY)
SCF» WET (DRY)
VoL (SCH)
SAM BLR (SCM)
KM _ (MEASURED)
FUEL CONSUMPTION L/100KM

CDHPDS!TE RESULTS
TEST NUMBER
BAROMETER

HUMIDITY 6/K6
TERPERATURE DEG €

101FTP
HH HG 744,27
2.4

12,
2544

UENICLE ‘Wandi 78 cltveLed

'8 CHRYSL 31
ENGINE 4,4 L (400, CID) ERNY
TRANSMISSION A3

BARDHETER 744,73 MM HG(29,32 IN HG)
RELATIVE HUMIDITY 41, PCT
0 BAG_RESULTS
TEST CYCLE

BLOMER DIF P WM. H20(IN, H20)

s ey ol Yl o

?Luugf ﬁEggﬁ Téu RS + C(DEG. F)
»_CU. METRES(SCF)

HC  SAMPLE METER/RANGE/PPM F

HC  BCKGRD METER/RANGE/FPM

C02 BCKGRD METER/RANGE/PCT

i s e

DILUTION FACTOR RANGE/PPH

HC  CONCENTRATION PPM

co, EncEuO) o
ATION PCT

NOX CONCENTRATION :gﬂ

HC  HASS GRANS

CD_ HASS GRAMS

€02 MASS GRAMS

NOX HASS GRAMS

RUN TIME

s
DFC) WET (oRy) CCOMDS
SCFy WET (DRT)
VoL’ (SR
SAN BLR (SCH)
KN (HEASURED)
TEST MUNBER,
HETER
HOHTDITY ' e
YENPERATURE, DEO €
EARSOR Dok 1D, /KR
FUEL CONSUNPTIGN:  L7100XH
HYDROCARBONS B/K
CARBON HONOXTDE,  G/n
OXIDES OF NITROGENs G/KN

TABLE D-31.
FTP

HFET

TEST NO. 101 EMISSIONS RESULTS

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-010

VEHICLE NO.10

DATE 4/12/8%

BAG CART NO, 1 / CVS NO, 2
DYNO N 3

DRY BULB TEMP. 25.6 DEG €(78.0 DEG F)
ABS, HUMIDITY 12.6 GH/KG

VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-010

VEHICLE NO.10
DATE 4/17/81
BAG CART NO. 1
oY 0. 3
Cvs N0, 2

DRY BULB TEMP, 31.1 DEG C(8E.Q B
ABS. HUMIDITY 11.8 6M/KG 9 08 F)

k]
an o

o et o o o~
SEN g oy
N

827 ¢ 40i4)
1:009 ¢ 1968)

0,00
14,45
101FET

D-32

TEST WEIGHT 2268. KG( 5000, LBS)
ACTUAL ROAD LOAD

8.4 K( 11,3 HP)
GASOLINE EN~470-F
ODOHETER 10623, KM( 6601, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.07

1 2 3 4
COLD TRANSLENT STABTLIZED HOT TRANSIENT STABILIZED
. . 792.5 (31.2) 774.7 (30.5) 787.4 (31.0)
7954 360 a3 GLd 27,1 (30.2) 782.3 (30.8)
42,2 (108.0) 42,8 (109,0) 43,3 (110,0) 43,3 (110,0)
o5 e isian 76090389100 1305 480941
s 5488 13%7 M8 97 3/°249, 20.37 3/ 202
1.9/ 3/ 19, 1.8/ 3/ 18. 1.7/ 3/ 17, 1.5/ 37 15
8.8/ 23071, 70.2/ 31828, 56,0/ 311393, 64.8/ 31657,
AR 5917 37 1,05 03:37 17 1.5% sa B 37 1.04
2.8/ 3/ .04 2,47 37 .04 3.4 3 . 2,97 3/ .04
32,9/ 3/ 99, 4307 2/ A3 37,07 I/ 111, DRTETERTY
/3 o 972/ 1. /3 o VT
816 10,76 7,90 11,00
579, 233, 234, 180,
3186, 1754, 1323, 1590,
.76 1,00 1,49 1,00
8ed 42, 110.7 iy
25,47 17:53 1029 14.18
s 7 e 1t
L) 11,24 17,2 11,68
. 2 2 43
48,70 42,4 .1 .
4231 383.8 357.0 377.5
2,64 1,79 2.95 1.85
21492 15.60 16,83 10,98
508, a6, 506, 868,
5,61 6,29 5.83 6,32
e e TN
1888 ¢ 583 1:098 1 :383)
07,0 206,07
0.00 0,00
12:10 1216
20,72 17.95
3-BAG (4-BAG)
CARBON DIOXIDE G/KH 394,84  ( 382.7)
FUEL CONSUMPTION  L/100KM 19,32 ¢ 19:i®
HYDROCARBONS (THC)  G/KH 284 ( _2.60)
CARBON MONOXIDE G/KM 780 (363D
OXIDES OF NITROGEN G/KM 2,28 (2,30

TEST WEIGHT 2248, KG( 5000, LBS)
ACTUAL ROAgNLOQD ¢ 8,4 Kt 11,3 HP)

ODOMETER 338533 KN(86029, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.04



TEST NO.  102FTP  RUN
VEHICLE HODEL
ENGINE 8.4 L1400, CID)

TRANSHISSION A3

BARQHETER 740.16 HM HG(Zg s14 IN HG)

RELATIVE HUHIDITY S52.
BAG_RESULTS
BAG NUHBER

DEBCRIPTION

BLOWER DIF P MM, H20(IN. H20)
BLOWER TNLET £ MM, H2Q(IN, H20)
TENP. DEG. C(DEG. F)

TRES{SCF)
HC SANPLE HETERIRANGE/PPH
HE BCKGRD METER/RANGE/PPM
CO  SAHPLE METER/RANGE/PPH

BLOWER INLET
BLOWER REVOLUTI NS
TOT FLOW 5TB, CU, H

X
BCKGRD HETER/RANGE/PPH

NOX

DILUTION FACTO
HC O NTRATION PPN
€O CONCEN

CO2 CONCENTRATION PCT

X CONCENTRA

HLC HASS GRAHS

CO_ MASS GRANS

C02 MASS GRAMS

NOX MASS GRAMS

HC GRAMS/KM
CO_ GRAMS/KH
Ngz GRANS/KN

z
(=)

RUR TIHE
MEASURED DISTANCE
S

v DRY
DFCs WET (DRY)
SCF» NET (DRY)
VoL (SCM)
SAM BLR (SCH)

KH _ (HEASURED)
FUEL CONSUMPTION L/100KH

COMPOSITE RESULTS
TEST NUMBER
BAROHETER

HUNIDITY 5/KG
TEWPERATURE DEG €

TEST NO.  102FET  RUN
VEHICLE HDDEL
ENGINE 6.6 L(400, CID
TRANSHISSION A3

BAROMETER 740.14 HM HG(29,14 IN HG)

RELATIVE HUMIDITY 3%. P
0 BAG_RESULTS
TEST CYCLE

BLOMER DIF P MM,
BLOWER INLET

H20¢IN

BLOWER REVOLUT.

TOT FLDH STD, CU. HETRES(SCF)
AMPLE METER/RANGE/PPH
HC BCKGRD HETER/RANGE/PPH
CO SAHPLE METER/RANGE/PPM
C0_ BCKGRD METER/RANGE/PPM
LO2 SAHPLE METER/RANGE/PCT
€02 BCKGRD METER/RANGE/PCT
HOX SANPLE METER/RANGE/PPM
GRP HETER/RANGE/PPH

NOX BCK
DILUTION CTO
C  CONCENTRATIOGN PPy
CO  CONCENTRATION PFM
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM
HC HASS GRAHS
L0 HASS GRAMS
CO2 HASS GRAMS
NOX HASS GRANS

RUN TIME SECONDS
© DFC» WET (DRY)
SCFy WET (DRY)
VoL (5CH)
SAM BLR (SCH)
KM (MEASURED)
TEST NUHBER»
BARDMETER, MM HG
HUMIDITY, G/KG
TEMPERATURE » £6 C
CARBON DIOXIDE, G/KM
FUEL CONSUMPTION. L/100KN
HYDROCARBONS » Grkn
CARBON HONOXIDE s G/KM
OXIDES OF NITROGEM» G/KN

1
78 CHRY'LSR N.Y.

ANS /K
FUEL CONSUHPTION BY CB L/100KM

SECONDS
K

102FTP
HH HG 740.2

13.1
28.3

1
78 CHRVULER NoY.

H20
P HH. H20(IN. HZD)
BLOWER INLET T%gPé DEG. C(DEG, F)

TABLE D-32, TEST NO. 102 EMISSIONS RESULTS

FTP

HFET

1
COLD TRANSIENT

VEHICLE EHISSIONS RESULTS
PROJECT 11-5830-010

VEHICLE NO.lO

BATE 4/20/8

BAG CART NO. 1 I CvS NO, 2
DYND NO.

TEST WEIGHT 2248, KG( 5000, LBS)
ACTUAL ROAD LOAD 8.4 Ku( 11.3 HP)
GASOLINE EN-470

ODOHETER s33%3¥ KM(64045. MILES)

DRY BULB TEWP, 20,3 DEG C(03.0 DEG F)

ABS. HUHIDITY 13.1 GM/KG

774,7 (30.5)

2
STABILIZED

777,2 (30.8)
772,2 (30.4)
43.3 (;10‘0)

HOX HUMIDITY CORRECTION FACTOR 1,08

4
STADILIZED

787.4 (31.0)
782.3 (30.8)
43.9 (111.0)

3
HOT TRANSIENT

774,7 (30.3)
747.1 (30,2)
43.9 (111.0)

40933 69537, 403510, 694
6,3 ( 2693,) 29,9 ( 4386.) 75,6 ( 2671.) 129 4 ( 4569 }
19 9/ 4/1990 1.5/ 3/ 815, 14,47 4/1440, .2 642,
10, 1.9/ 3/ 19, 2/ 4/ 20 1.9 J 19,
64-?/ 2/3400. 30,3/ 3/ 910, 38,2/ 3/1457. 97,6/ 3/2040.
A2 s 4/ 3/ 9 3/ 3 s G .
94,2/ 3/ 1,77 63.2/ 3/ 1,13 85,0/ 3/ 1.57 65,0/ 3/ 1.16
3.2/ 3/ .08 2,6/ 3/ .04 2,9/ 3/ .04 2.7/ 3/ .04
33.4/7 3/ 100, 51.3/ 2/ 51, 44,9/ 3/ 135, 81,47 2/ 41,
W2/ 37 . W/ 2 . W2/ 37 . . 1.
5. 10,3 7.22 8.
1962, 798, 1423, 625
224, 867, 1383, 2722,
1.73 1,09 1.54 1,13
99.7 8.9 134,2 40,7
87,22 59,79 62,05 44,584
284,45 131,11 121.78 410,03
2411,46 2593.9 2126,2 668,0
15.78 13.7 21,0 14.28
15.01 9,57 10,67 7,49
49,29 20,99 0.94 65,83
415,0 415.3 5,7 428,3
2.1 2,20 3,42 2,41
23,03 20,43 18,46 2571
509, 848, 504, 847,
5.6 8,25 5.81 6.23
+ 967 876 ( .081) 4973 +748 978 ( - 972
1,000 ¢ ,970) 1.000 ( 771
204,2 5,0
e ki
12, .
21,49 21,17
3-BAG <4agns)
CARBDN DIOX1DE K 401.¢ { 405.4)
FUEL CONSUMPTION L/100KH 20,43 { 21.40)
HYDROCARBONS (THC) 6/KM 11.00 ( 10.39)
CARBON 0X1DE G/KH 26.84 ( 40.048)
OXIDES OF NITROGEN G/KM 249 ( 2.82)

VEHICLE EMISSIONS RESULTS
PROJECT 11-5836-010

VEHICLE NO.10

CVS NO. 2

TEST WEIGHT 2248. KG( 5000, LBS)
ACTUAL ROAD LOAD 8.4 KW( 11,3 HP)
GASOLINE EM-470

ODOMETER s#%333 KN(44081. MILES)

DRY BULB TEMP. 30.0 DEG C(84.0 DEC F)

ABS, HUMIDITY 10.8 GH/KG
NFET
812.8 (32.0)
807.7 (31,8)
43 9 (111 o

113 7 ( 4014 )
99.4 / 904,

2.0, 3 20,
78.2/11/ 353.
1.72/1/ 5.
52,5/ 2/ 2,38
1.4/ 2/ ,08
48,4/ 3/ 139,
W37 3/ 4,

913 ( .802)

1.000_¢_.945)
113.7

0,00
16.47

102FET
740,2

D-33

NOX HUWIDITY CORRECTION FACTOR 1,00



TEST ND.  104FTP  RUN 1
VEHICLE HOUEL 78 CHRYSLER N.Y,
ENGINE 6.5 L(400, CID) V-8
TRANSNISSION A3

BAROMETER 737,87 MM HG(29,05 IN HG)
RELATIVE HUHIDITY 53, PCT
BAG RESULTS
BAG NUMBER
DESCRIPTION
BLOWER DIF P HH, H20(IN, H20)
BLOWER INLET P MM. H20(IN. H20)
BLOWER INLEY TENP. DEG. C(DEG. F)
BLOWER REVOLUTIONS
10T FLOW ETD. Cl, HETRES(SCF)
HC SAMPLE HETER/RANGE/PPM
HC DCXGRD METER/RANGE/PPM
CO SAMPLE hETER/RhNGE/PPN
€0 BCKGRD METER/RANGE/PPM
C02 SAMPLE NETER RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NU SAMPLE METER/RANGE/PPN
DCKERD METER/RANGE /PPM
DILUTIDN ACTOR
HC CONCE“TRATIDN PPH
CO CONCENTRATION PPM
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM
HC HASS GRAMS
CO  HASS GRAMS
€02 MASS GRAMS
NOX MASS GRAMS

HC GRANS/KM
€O GRANS/KM
£02 GRAHS/KM

NOX GRANS/KH
FUEL CONSUMPTION BY CB L/100KM

RUN TIME SECONDS
MEASURED DISTANCE KN
SCFr DRY

DFCy WET (DRY)

SCFr WET (DRY)

VoL (SCH)

SaM BLR (“CH)

KM (MEASURED)

FUEL CONSUMPTION L/(100KM

COMPOSITE RESULTS
TEST NUHBER 106FTP
BAROHETER HH H6  737.9
MIDITY G/KG i1,
TEHPERATURE DEG C  25.8

TEST NO. 104FET  RUN

VEHICLE MODEL 78 CHRYSLER NoYo
ENGINE 6.6 L(400, CID) V-8
TRANSHISSION AJ

BARONETER 737.87 HM HG(29.05 IN HG)
RELATIVE HUMIDITY 45. PCT
0 BAG_RESULTS
TEST CYCLE

DLGHER DIF P M. H2B(IN, H20)
HEEE et Mt
BLOVER REVOLUTIONS § P
+ HETRE
AE" EANPLE NETER/RANGETRER
HC BCKGRD METER/RANGE/PPH

i i e
DILUTION FACTOR ANGE/PPH
HC  CONCENTRATION PEM

C

NOX COWCENTRATION FPH

HC HMASS GRAMS

CO HASS GRANS

C02 MASS GRAMS

i e o

SECONDS

DFCs WET (DRY)
SCF» WET (DRY)
VoL (SCM)
SAM BLR (SCH)
KM (HEASURED)

TEST NUHDCR.

BARDHETER, HM HG
HUHIDITY, G/X6
TEMPERATURE » DEG C
CARBON DIOXIDE, G/KN

FUEL CONSUMPTION, L/$00KH

HYDROCARBONS » G/XH
CARBON HONOXIDE» G/XKN
OXIDES OF NITROGEN: G/KM

TABKE D-33, TEST NO. 106 EMISSIONS RESULTS

FTP VEWICLE EMISSIONS RESULTS
PROJECT 11-5830-010

VEWICLE NO.10
DATE 4/22/8

BAG CART NO. 13/ CVS ND. 2

DYNO NO.

DRY BULB TEMP, 25.8 DEG C(?B 0 DEG F?

ABS. HUMIDITY 11.2 GM/KG

1
COLD TRANSIENT
772.2 {30,4)

767.1 (30,2)
43,3 (110,0)

1.47 14,
817/ 3 3/2221.
95037 3/ 1.8

3 ,05

.888 (
1,000 (

TEST WEIGHT 2268, KG( 5000 LBS)
ACTUAL ROAD LOAD 8.4 KW( 11.3 HP)
GASOLINE EN-470

DDOMETER XRRk3¥ KM(4611%. HILES)

NOX HUMIDITY CORRECTIGN FACTOR 1,02

3 4
STABILIZED HOT TRANSIENT STABILIZED
787.4 {31,0) 787.4 (31.0) 7925 (31.2)
782.3 (30.8) 782.3 {30.8) 237, (31.0)
43,3 (110,00 43.3 (110.0) 43.3 (110.0)
29635"4566 7513 565600 1290 L assse)
1 .) o) . .
8147 2/ 10747 3/°106. 3t 2/ 3.
e % 45 1.2/ 37 12, 12,07 2/ 12,
89,6712/ 220. 91,7712/ 227, 43.8/13/ A3,
12 3, 15712/ 3, 2.9743/ 3.
85017 3/ 1,14 84:97 3/ 1.4 84,37 3/ 1,15
3.27 37 .05 3.7/ 37 .06 3,87 37 .06
3897 27 39, ITRVETON a1.5/ 2/ 2,
9227 1, 1.7 2/ 1, 117 27 1.
11,24 V14 11.59
50, 95, 20,
Fit i1 b
o1 . X
301 93,1 0.5
3.74 4,14 1,51
31,37 18,71 5.84
2452,3 2153,5 25874
7.5% voh 10,
i3 320 31
4201 388.3 416.8
1.52 2.33 1.
18,34 16,03 17.43
848. 505. 087,
6,31 5.85 6,30
972 V968 ,972
+873) 900 ( .B885)
1970) 11000 ¢ 2971)
203.8 204,2
0.00 0.00
12,17 12,14
19,14 16.86
3-BAG {4-BAG)
CARBON DIOXIDE 6/KH 04,6  ( 401,9)
FUEL CONSUMPTION  L/10KN 18,05  ( 17.84)
HYDROCARBONS (THC) G/KM 84 [4 23
CARBON HONOXIDE . G/KM 9.90 (8.7
OXIDES OF NITROGEN G/KH 1.84  ( 1.87

HFET  VEHICLE EMISSIDNS RESULTS
PROJECT 11-5830-010

VEH!CLE Nﬂ.lg

DYNG Ha.
CVs NO, 2

TEST WEIGHT 2248, KG{ 5000, LBS)
ACTUAL RDAD LOAD 8.4 KW( 11.3 HP)

CM-470
ODDHETER XRERA% KH(86124, HILES)

DRY BULB TEWP, 24,7 DEG C(80¢0 DEG F)
ABS. HUMIDITY 10,0 GH/XG

D-34

NOX HUMIDITY CORRECTION FACTOR .98



TEST NO.  107FTP  RUN 1
VEHICLE MOBEL 78 CHRYSLER HaY.
ENGINE 4.6 L(400. €ID) V-8
TRANSHISSION A

BARORETER 734.60 HK HG(29.00 IN HG)
RELATIVE HUMIBITY 46, PCT
BAG_RESULTS
BAG NUWBER ~
DESCRIPTION

BLOWER DIF P HM. H20({IN, H20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET YENP. DEG. C(DEG, F?
BLOWER RE TION:

T FLOW STD cy. S{SCF)
HC SAWPLE HETER/RANGE/PPH
HC BCKGRD HETER/RANGE/PPH

€02 BCXGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NHOX BCKGRD HETER/R GE/PPN
DILUTION FAC

HC CONCENTRATIDN pPH

CO  CONCENTRATION PPH

£02 CONCENTRATION PCT

HOX CONCENTRATION PPY

HC HASS GRANS

CO MASS GRAWS

C02 HASS GRANS

HOX MASS GRAHS

HC  GRAMS/KM

CD GRAMS/KH

€02 GRa:

HOX GR

FUEL CUN:UHPTION BY CB L/100KM

RUN TINE SECONDS
HEASURED DISTAHCE KM
SCFy D

RY
DFCy WET (DRY)
SCFe HET {DRY)
oL ¢
San BLR (SCN)
K (HEASURE%)
FUEL CONSUMPTION L/1OOKM

COHPOSITE RESLLTS
TEST NUMBER 107FTP
BAROHETER HH HG 736.6
HUMIDITY G/KG 12,2
TEMPERATURE DEG C  23.3

TEST NO. 107FET  RUN

VEHICLE HODEL 78 CHRYSLER NeY,
ENGINE 6.4 L(400. CID)
TRANSHISSION A3

BAROHETER 737,36 HM HB(29.03 IN HE)
RELATIVE HUMIDITY 53. PCT
0 DAG_RESULTS
TEST EYLLE

BLOMER DIF P MM, H20(IN., H20)
BLOWER INLET P MN. H20(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CY. METRES(SCF)
HC  SAHPLE HETER/RANGE/PPN

HC BCKGRD HETER/RANGE/PPM

CO SAMPLE METER/RANGE/PPH

CO_ BCKGRD METER/RANGE/PPH

C02 SAMPLE HETER/RANGE/PCT

€02 BCKGRD METER/RANGE/PCT

NOX SAMPLE METER/RANGE/PPH

N BCKGRg HETER/RANSE/PPH

CO_ CONCENTRATION PPH
€02 CONCENTRATION PCT
NOX CDNCENTRATIDN PPH
HC HASS G
CD  HASS GRRHS
C02 MASS GRAMS
NOX MASS GRAMS
RUN TINE SECONDS
DFCr WET (DRY)
SCFy WET (DRY)
YoL (SCH)
SAH BLR (SCH)
KN (HEASURED)

TEST NUMBERs

BARGHETER MK HG
HUMIBITY, 6/K6
rznp RATURE 5 DEG C
CARBON DIGXIDEs 6/KH
FUEL CONSUWPTIDN»  L/100KM
HYbROCARBONS- G/KH
ARBON HONOXIDE, 6/KH

OX!DES OF NITROGEN» G/KM

TABLE D-34,
362

VEHICLE EMISSIONS RESUL
PROJECT 11-5830-010

VEHICLE NO 10

OATE 4/231/81

BAG CART NO. 1 / CVS NQ, 2
DYNO WO, 3

DRY BULB TEMP., 23.3 DEG C(74 0 DEG F)
ABS. HURIDITY 12,2 GM/KG

TEST H0, 107 EMISSIONS RESULTS

TEST WEIGHT 2248. KG{ 5000, LBS)
ACTUAL ROAD LOAD 8.4 KW 11,3 HPY
GASOLINE EM-470

ODONETCR 3638383 KH(66182. MILES)

NOX HUMIBITY CORRECTION FACTOR 1.0S

1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
782,3 (30.8) 787.4 (31.0) 782.3 (30.8) 787.4 (31.0)
777,2 {30.4) 792.3 (30.8) 777.2 (30.6) 782.3 (30.8)
43,3 (110.0) 43.3 (110,0) 43.3 (110,0) 43.3 (110,07
40555 69593, 40498, 69532,
75.3 { 285%.) 129,1 { 4339.) 73.2 { 2633.) 129,0 { 4554.)
23,5/ 3/ 235, 64,17 2/ 44, 92,4/ 2/ 92, 43,2/ 2/ 45,
1,47 3/ 14, 14.9/ 2/ 15, 14,2/ 2/ 14, 18,6/ 2/ 17,
86,2/ 3/2386. 86.4/12/ 209, 92,9712/ 231, 52,2/12/ 111,
. . 1.1/12/ 2, 8712/ 1, W 2/12/
95.5/ 3/ 1,79 63.87 3/ 1.14 84,17 3/ 1.40 62,9/ 37 1.12
3.7/ 3/ (06 3,0/ 3/ .05 2,8/ 3/ .04 3.3/ 3/ .03
78.2/ 2/ 78. 39.%/ 2/ 49, 32,467 3/ 98, 41,5/ 2/ 42,
1172/ 1. 1.47 2/ 1, W3/ 37 . 18/ 2/
6,58 11.50 8,23 11.8
2234 50 80, 30.
2251, 199, 218, 103,
&- 1.10 1,54 1.07
7.3 8.4 97.0 40.8
9,49 3.76 J.46 2.23
197.34 29.84 19,04 15,83
2406, 4 2592,7 2145,9 2537.5
11.11 10,04 Hé 10.57
1,63 60 39 +35
13.62 4,73 3,24 2,51
410.5 410.8 365.2 402,1
2,00 1. 2.5¢ 1.48
20.00 17,93 15,87 17,38
503. 868, 503, g48.
5.8 6,31 5,88 6,31
$962 +948 984 +948
809 { .870) 4902 ¢ .880)
1,000 ( +965) 1,000 ( ,947)
204.4 204,2
0,00 0,00
i 17 12,19
93 14,84
3~BAD (4-BAG)
CARBON DIOX1DE /KM 32 B 2 ( 395.4)
FUEL CONSUHPTION L/100KH 17.8 { 17,63)
HYDROCARBONS (THC) G/KH Bl {  74)
CARBON MOWOXIDE 6/KM 10.31 { 7.88)
OXIDES OF HITROSEN G/KN 1.92 ¢ 1.95)

HFET  VEHICLE EMISSIONS RESULTS

PROJECT 11-5830-010

VEHICLE NO.10
DATE 4/23/81
BAG CART MO, 1
DYNO NO.

Cvs N0,

BRY BULB TEMP, 25.4 DEG €(70.0 DEG F)
ABS. HUMIDITY 11.3 GH/KG

HFET

807.7 (31.8)

800.1 (31,5)

43,3 (110.0)
61296

1294,
113.5 ( 4009,)
50,8/ 2/ 51,
15.47 2/ 15,

95.6/13/ 97,
5.3/13/ 1,

b
«831 ( ,817)
1,000 ( _.962)
113.5

0,00
16,48

TEST WEIGHT 2248, KG( 5000, LBS)
ACTUAL ROAD LOAB 8.4 KW{ 11,3 HP)
GASOLINE EM-470

ODOMETER ¥3%3X% KM(84194, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.02



APPENDIX E

I/M SHORT TEST RESULTS



TABLE E-1. CAR 01 I/M SHORT TEST RESULTS
1978 BUICK REGAL

Car As-Received Car Tuned-Up

HC, Emissions, rpm Hexane 012
50 mph@ - 1700 rpm 68
Idle - Neutral 75
2500 rpm 67
Idle - Neutral 69
Idle -~ Drive 68
30 mph® - 1100 rpm 83
Idle - Neutral 85

CO Emissions Percent

50 mph@ 0.01
Idle - Neutral 0.02
2500 rpm 0.02
Idle - Neutral 0.01
Idle -~ Drive 0.01
30 mph? 0.03
Idle -~ Neutral 0.01

Propane Enrichment, rpm
In Neutral

PCV in Place 760
As Above with Propane 820
PCV Valve Removed from Grommet 750
As Above with Propane 840
PCV Fresh Air Line Removed 750
As Above with Propane 820
In Drive

PCV in Place 560
As Above with Propane 570
PCV Valve Removed from Gormmet 570
As Above with Propane 580
PCV Fresh Air Line Removed 560
As Above with Propane 570

a .
In Drive



TABLE E-2. CAR 02 I/M SHORT TEST RESULTS
1979 MERCURY MARQUIS

Car As-~Received Car Tuned-Up
HC, Emissions, rpm Hexane 022
50 mph? - 1500 rpm 73
Idle - Neutral 107
2500 rpm 67
Idle - Neutral 81
Idle - Drive 89
30 mph? - 1050 rpm 91
Idle - Neutral 86
CO Emissions Percent
50 mph? 0.00
Idle - Neutral 0.10
2500 xrpm 0.02
Idle - Neutral 0.02
Idle -~ Drive 0.10
30 mph? 0.01
Idle - Neutral 0.02
Propane Enrichment, rpm
In Neutral
PCV in Place 880
As Above with Propane 920
PCV Valve Removed from Grommet 890
As Above with Propane 940
PCV Fresh Air Line Removed 870
As Above with Propane 920
In Drive
PCV in Place 600
As Above with Propane 600
PCV Valve Removed from Gormmet 610
As BAbove with Propane 610
PCV Fresh Air Line Removed 600
As Above with Propane 600

a .
In Drave



TABLE E-3. CAR 03 I/M SHORT TEST RESULTS
1979 MERCURY MARQUIS

Car As-Recelived Car Tuned-Up
HC, Emissjons, rpm Hexane 032 037
50 mph2 - 1500 rpm 63 58
Idle - Neutral 315 383
2500 rpm 98 93
Idle - Neutral 164 166
Idle - Drive 107 121
30 mph? - 1050 rpm 116 130
Idle - Neutral 130 164
CO Emissions Percent
50 mph@ 0.01 0.00
Idle - Neutral 2.46 2.31
2500 rpm 0.27 0.26
Idle - Neutral 0.43 0.32
Idle - Drive 0.29 0.26
30 mph? 0.29 0.36
Idle - Neutral 0.24 0.21
Propane Enrichment, rpm
In Neutral
PCV in Place 1050 975
As Above with Propane 1060 985
PCV Valve Removed from Grommet 1070 970
As Above with Propane 1080 1050
PCV Fresh Air Line Removed 1050 960
As BAbove with Propane 1060 980
In Drive
PCV in Place 640 620
As BAbove with Propane 640 620
PCV Valve Removed from Gormmet 650 630
As Above with Propane 650 630
PCV Fresh Air Line Removed 640 620
As Above with Propane 640 620

a .
In Drive



TABLE E-4. CAR 04 I/M SHORT TEST RESULTS
1978 FORD GRANADA

Car As-Received Car Tuned-Up
HC, Emissions, rpm Hexane 041 047
50 mph2@ -~ 1800 rpm 82 82
Idle - Neutral 109 146
2500 rpm 102 198
Idle - Neutral 100 107
Idle - Drive 93 84
30 mph2 - 1150 rpm 224 175
Idle - Neutral 84 100
CO Emissions Percent
50 mph? 0.01 0.01
Idle - Neutral 0.04 0.00
2500 rpm 0.05 0.01
Idle - Neutral 0.01 0.01
Idle - Drive 0.01 0.00
30 mph@ 0.02 0.01
Idle - Neutral 0.01 0.00
Propane Enrichment, rpm
In Neutral
PCV in Place 1050 800
As Above with Propane 1260 1100
PCV Valve Removed from Grommet 1055 765
As Above with Propane 1280 1160
PCV Fresh Air Line Removed 1070 800
As Above with Propane 1280 1100
In Drive
PCV in Place 680 610
As Above with Propane 710 660
PCV Valve Removed from Gormmet 680 570
As Above with Propane 710 675
PCV Fresh Air Line Removed 685 610
As Above with Propane 710 660

a .
In Drive



TABLE E-5. CAR 05 I/M SHORT TEST RESULTS
1978 vOLVO 245DL CAL.

Car As~Received Car Tuned-Up
HC, Emissions, rpm Hexane 052 056
50 mph@ - 2750 rpm 62 69
Idle - Neutral 98 89
2500 rpm 75 84
Idle - Neutral 91 93
Idle - Drive 93 84
30 mph? - 2250 rpm 82 82
Idle - Neutral 98 98
CO Emissions Percent
50 mph? 0.02 0.01
Idle -~ Neutral 0.18 0.06
2500 rpm 0.17 0.07
Idle - Neutral 0.15 0.10
Idle —_Drive 0.19 0.07
30 mph#? 0.07 0.05
Idle - Neutral 0.18 0.06
Propane Enrichment, rpm
In Neutral
PCV in Place 1080 900
As Above with Propane 1280 1140
PCV Valve Removed from Grommet 1130 940
As BAbove with Propane 1300 1160
PCV Fresh Air Line Removed 1100 890
As BAbove with Propane 1300 1135
In Drive

PCV in Place
As Above with Propane

PCV Valve Removed from Gormmet
As Above with Propane

PCV Fresh Air Line Removed
As Above with Propane

a .
In Drive



TABLE E-6. CAR 06 I/M SHORT TEST RESULTS
1978 OLDSMOBILE CUTLASS

Car As-Received Car Tuned-Up
HC, Emissions, rpm Hexane 061 067
50 mph& - 2000 rpm 73 62
Idle - Neutral 64 82
2500 xrpm 60 64
Idle - Negtral 62 78
Idle - Drive 62 62
30 mph® - 1250 rpm 69 60
Idle - Neutral 67 62
CO Emissions Percent
50 mph? 0.05 0.01
Idle - Neutral 0.01 0.00
2500 rpm 0.07 0.01
Idle - Neutral 0.01 0.01
Idle - Drive 0.01 0.00
30 mph® 0.01 0.01
Idle - Neutral 0.02 0.01
Propane Enrichment, rpm
In Neutral
PCV in Place 910 900
As Above with Propane 1040 1130
PCV Valve Removed from Grommet 910 910
As Above with Propane 1030 1140
PCV Fresh Air Line Removed 880 880
As Above with Propane 1090 1190
In Drive
PCV in Place 640 640
As Above with Propane 660 695
PCV Valve Removed from Gormmet 640 650
As Above with Propane 660 700
PCV Fresh Air Line -Removed 625 620
As Above with Propane 680 710

a .
In Draive



TABLE E-7. CAR 07 I/M SHORT TEST RESULTS
1978 CHEVROLET MALIBU CAL.

Car As-—-Received Car Tuned-Up
HC, Emissions, rpm Hexane 071 078
50 mphd - 3700 rpm 60 67
Idle - Neutral 64 87
Idle - Neutral 64 116
Idle - Drive 82 -
30 mph? - 1100 rpm 67 84
Idle ~ Neutral 64 212
CO Emissions Percent
50 mph? 0.01 0.03
Idle -~ Neutral 0.05 0.04
2500 rpm 0.02 0.03
Idle - Neutral 0.06 0.03
Idle - Drive 0.09 -
30 mph@ 0.09 0.02
Idle - Neutral 0.05 0.03
Propane Enrichment, rpm
In Neutral
PCV in Place 980 640
As Above with Propane 1000 810
PCV Valve Removed from Grommet 975 630
As Above with Propane 1010 850
PCV Fresh Air Line Removed 950 650
As Above with Propane 280 810
In Drive
PCV in Place 630 560
As Above with Propane 630 625
PCV Valve Removed from Gormmet 630 550
As Above with Propane 640 640
PCV Fresh Air Line Removed 610 560
As Above with Propane 620 625

a .
In Drive



TABLE E-8. CAR 08 I/M SHORT TEST RESULTS
1978 MONTE CARLO

Car As-Received Car Tuned-Up
HC, Emissions, rpm Hexane 081 086
50 mph& - 1800 rpm 64 60
Idle ~ Neutral 102 91
2500 rpm 56 89
Idle - Neutral 100 93
Idle ~ Drive 62 58
30 mph® - 1150 rpm 58 67
Idle - Neutral 114 125
CO Emissions Percent
50 mph@ 0.00 0.02
Idle - Neutral 0.08 0.01
2500 rpm 0.01 0.48
Idle - Neutral 0.05 0.01
Idle -~ Drive 0.01 0.04
30 mph@ 0.00 0.01
Idle - Neutral 0.01 0.01
Propane Enrichment, rpm
In Neutral
PCV in Place 970 870
As Above with Propane 1600 1150
PCV Valve Removed from Grommet 1000 855
As Above with Propane 1550 1170
PCV Fresh Air Line Removed 980 890
As Above with Propane 1550 1145
In Drive
PCV in Place 670 640
As Above with Propane , 800 675
PCV Valve Removed from Gormmet 630 620
As Above with Propane 810 685
PCV Fresh Air Line Removed 680 630
As Above with Propane 800 675

a .
In Drive



TABLE E-9. CAR 09 I/M SHORT TEST RESULTS
1978 FORD FIESTA

Car As-Received Car Tuned-Up

HC, Emissions, rpm Hexane 092 096
50 mph@ - 2625 rpm 109 107
Idle - Neutral 400 476
2500 rpm 102 152
Idle - Neutral 372 332
Idle - Drive 150 389
30 mph@ - 2300 rpm 221 134
Idle - Neutral 75 107

CO Emissions Percent

50 mph@ 0.00 0.00
Idle - Neutral 1.94 1.33
2500 rpm 0.03 0.10
Idle - Neutral 0.19 0.19
Idle - Drive 0.09 0.14
30 mph? 0.03 0.06
Idle - Neutral 0.02 0.02

Propane Enrichment, rpm

In Neutral

PCV in Place 975 830
As BAbove with Propane 980 870
PCV Valve Removed from Grommet 950 830
As Above with Propane 1040 940
PCV Fresh Air line Removed 930 820
As Above with Propane 960 860
In Drive

PCV in Place
As Above with Propane

PCV Valve Removed from Gormmet
As Above with Propane

PCV Fresh Air Line Removed
As Above with Propane

a R
In Drive



TABLE E-10. CAR 10 I/M SHORT TEST RESULTS
1978 CHRYSLER NEW YORKER

Car As-Received Car Tuned-Up

HC, Emissions, rpm Hexane 102 107
50 mph® - 2000 rpm 483+ 64
Idle - Neutral 483+ 193
2500 xpm 483+ 107
Idle - Neutral 483+ 84
Idle - Drive 483+ 75
30 mph? -~ 1160 rpm 483+ 100
Idle - Neutral 483+ 84

CO Emissions Percent

50 mph@ 0.02 0.02
Idle - Neutral 1.24 0.08
2500 rpm 0.16 0.03
Idle —- Neutral 0.59 0.08
Idle ~ Drive 0.46 0.04
30 mph@ 0.14 0.17
Idle - Neutral 0.47 0.08

Propane Enrichment, xrpm
In Neutxral

PCV in Place 815 755
As BAbove with Propane 815 845
PCV Valve Removed from Grommet 820 760
As Above with Propane 850 850
PCV Fresh Air Line Removed 815 765
As Above with Propane 820 825

In Drive

PCV in Place 650 620
As Above with Propane 650 640
PCV Valve Removed from Gormmet 650 615
As Above with Propane 655 655
PCV Fresh Aix ILine Removed 645 620
As Above with Propane 650 645

a .
In Drive



APPENDIX F

AVERAGE VALUES FOR FTP AND HFET RESULTS



TABLE F-1.

CAR 01 AVERAGE FTP AND HFET RESULTS

FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Test No. vvT
Barometer, mm Hg
Humidity, g/kg
Temperature, °c

Total Fuel Sulfur, mg/km

Avg. Exh. Oxygen, %
Carbon Dioxide, g/km
Fuel Cons., £/100 km

Regulated Emissions
Hydrocarbons (THC}, g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Othexr Compounds
Ammonia

Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Methylethylketone
Hexanaldehyde

Average Emission Rate, mg/km (Except at Noted)

FTP HFET
As-— After As-— Lfter
Received Tune-Up Beceived Tune-Up
011-012 011-012
744.2 744.1
5.6 5.5
21.1 22.0
22.71 15.63
0.61 0.85
300.7 223.2
13.95 9.60
1.06 0.18
14.55 0.67
0.94 0.89
31.22 17.42
10.5 5.1
360.9 75.9
0.22 0.01
0.05 0.02
6.31 2.44
1.99 0.93
0.00 0.00
26.40 9.78
8.83 3.73
1-62 0.93
0.00 0.38
0.00 0.00
0.00 0.00



TABLE F-1 (Cont'd). CAR 01 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

FTP
Received Tune-Up
Test No, 011-012
Individual Hydrocarbons
Methane 68.31
Ethylene 87.73
Ethane 16.63
Acetylene 18.70
Propane 0.75
Propylene 39.46
Benzene 54.08
Toluene 75.23
Organic Sulfides
Carbonyl Sulfide 0.15
Methyl Sulfide 0.07
Ethyl Sulfide 0.01
Methyl Disulfide 0.00
Organic Amines
Monomethylamine 0.03
Monoethylamine 0.02
Trimethylamine 0.01
Diethylamine 0.00
Triethylamine 0.00
Trace Elements?®
Sodium 0.01
Sulfur 0.03
Vanadium 0.00
Magnesium 0.01
Chlorine 0.01
Aluminum 0.01
Manganese 0.00
zZinc 0.02
Silicon 0.02
Calcium 0.04
Iron 0.12
Phosphorus 0.02
Titanium 0.00
Bromine 0.00

HFET

Received

Tune-Up

011-012

23.48
15.05
8.86
0.52

0.15
8.84
9.43
9.56

0.00
0.07
0.00
0.01
0.02

&rhis table excludes all elements having measured values consistently

below 0.01 mg/km.



TABLE F-2. CAR 02 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rate, mg/km (Except at Noted)

. FTP HFET _
AS— After As-— After
Received Tune-Up Received Tune-Up

Test No. VVT 021-022 021-022
Barometer, mm Hg 754.5 754.8
Humidity, g/kg 3.6 3.8
Temperature, °cC 20.3 22.5
Total Fuel Sulfur, mg/km 27.09 17.57
Avg. Exh. Oxygen, % 5.23 4.65
Carbon Dioxide, g/km 383.0 251.8
Fuel Cons., £/100 km 16.64 10.79
Regulated Emissions

Hydrocarbons (THC), g/km 0.43 0.16
Carbon Monoxide, g/km 3.48 0.29
Oxides of Nitrogen, g/km 1.43 1.27
Particulates

Total Particulates 16.75 38.36
Compound Group Totals

Aldehydes & Ketones 0.3 2.2

Individual Hydrocarbons 167.1 64.3

Organic Sulfides 0.45 0.04

Organic Amines 0.00 0.00
Other Compounds

Ammonia 12.27 6.15

Cyanide & Cyanogen 0.12 0.19

Hydrogen Sulfide 0.00 0.00

Nitrous Oxide 58.55 36.21
Aldehydes & Ketones

Formaldehyde 0.00 2.14

Acetaldehyde 0.30 0.00

Acetone 0.00 0.00

Methylethylketone 0.00 0.00

Hexanaldehyde 0.00 0.00



TABLE F-2 (Cont'd).

Test No.

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines
Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

Trace Elements®
Sodium

Sulfur
Vanadium
Magnesium
Chlorine

Aluminum
Manganese
Zinc
Silicon
Calcium

Iron
Phosphorus
Titanium
Bromine

CAR 02 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

FTP

Received

Tune-Up

021-022

85.36
25.58
15.24

7.22

0.85
5.65
11.09
16.09

0.44
0.01
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.37
0.00
0.00
0.01

0.01
0.00
0.00
0.11
0.02

HFET

Received

Tune-Up

021-022

35.83
10.97
9.85
0.00

0.51
1.67
3.10
2.42

0.00
0.00
0.00
0.00
0.00

4 rhis table excludes all elements having measured values consistently

below 0.01 mg/km.



TABLE F-3.

CAR 03 AVERAGE FTP AND HFET RESULTS

FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Test No, vvT
Barometer, mm Hg
Humidity, g/kg
Temperature, °C

Total Fuel Sulfur, mg/km

Avg. Exh. Oxygen, %
Carbon Dioxide, g/km
Fuel Cons., 27100 km

Regulated Emissions

‘Hydrocarbons (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds
Ammonia

Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Methylethylketone
Hexanaldehyde

Average Emission Rate, mg/km (Except at Noted)

FTP

As-— After
Received Tune-Up
031-032 036-037
734.5 758.5
7.9 2.2
20.9 20.6
28.08 26.87
4.45 5.29
397.1 381.6
17.25 16.50
0.42 0.42
3.68 2.41
1.03 1.07
23.71 15.84
3.9 1.8
163.4 177.2
0.55 0.12
0.03 0.01
1.45 3.37
0.07 0.32
0.00 0.00
53.41 49.10
2.88 0.94
1.03 0.00
0.00 0.00
0.00 0.00
0.00 0.00

HFET
AS-~ After
Received Tune-Up
031-032 036-037
746.8 758.5
8.1 2.0
23.1 23.1
18.06 17.39
4.20 4.94
256.9 249.2
11.09 10.68
0.17 0.11
1.59 0.40
1.56 1.43
21.51 11.06
0.0 3.3
66.8 52.7
0.16 0.08
0.00 0.00
3.31 3.42
0.38 0.03
0.00 0.00
67.62 61.04
0.00 3.24
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00



TABLE F-3 (Cont'd). CAR 03 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

PTP HFET
Received Tune-Up Received Tune-Up
Test No. 031-032 036-037 031-032 036-037
Individual Hydrocarbons
Methane 87.08 100.85 35.09 37.78
Ethylene 16.06 16.02 9.22 3.27
Ethane 12.64 14.36 8.67 7.61
Acetylene 7.13 5.28 0.00 0.00
Propane 0.15 1.17 0.00 0.00
Propylene 4.16 4.20 2.00 0.00
Benzene 13.23 11.49 5.05 2.04
Toluene 22.93 23.82 6.71 1.98
Organic Sulfides
Carbonyl Sulfide 0.50 0.10 0.13 0.06
Methyl Sulfide 0.05 0.02 0.03 0.02
Ethyl Sulfide 0.00 0.00 0.00 0.00
Methyl Disulfide 0.00 0.00 0.00 0.00
Organic Amines
Monomethylamine 0.02 0.01 0.00 0.00
Monocethylamine 0.00 0.00 0.00 0.00
Trimethylamine 0.02 0.00 0.00 0.00
Diethylamine 0.00 0.00 0.00 0.00
Triethylamine 0.00 0.00 0.00 0.00
Trace Elements?
Sodium 0.00 0.00 0.00 0.00
Sulfur 0.12 0.20 0.28 0.89
Vanadium 0.00 0.00 0.00 0.00
Magnesium 0.00 0.01 0.00 0.00
Chlorine 0.04 0.01 0.01 0.00
Aluminum 0.03 0.11 0.01 0.01
Manganese 0.00 0.01 0.00 0.00
Zinc 0.00 0.00 0.00 0.00
Silicon 0.16 0.10 0.07 0.02
Calcium 0.02 0.04 0.02 0.01
Iron 0.50 0.95 0.11 0.07
Phosphorus 0.01 0.02 0.00 0.00
Titanium 0.02 0.00 0.02 0.00
Bromine 0.17 0.04 0.06 0.00

& rhis table excludes all elements having measured values consistently
below 0.01 mg/km.



TABLE F-4.

CAR 04 AVERAGE FTP AND HFET RESULTS

FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Test No. vvT
Barometer, mm Hg
Humidity, g/kg
Temperature, °c

Total Fuel Sulfur, mg/km

Avg. Exh. Oxygen, %
Carbon Dioxide, g/km
Fuel Cons., £/100 km

Regulated Emissions
Hydrocarbons (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds
Ammonia

Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Methylethylketone
Hexanaldehyde

Average Emission Rate, mg/km (Except at Noted)

FTP HFET :

As~— After As— After
Received Tune-Up Received Tune-Up
041-042 046 041-042 046

742.5 742.2 742.6 742.2

9.1 11.4 9.7 12.2
25.6 25.0 26.7 26.7
30.41 29.83 20.10 20.12

- 8.06 -- 8.44

423.3 416.8 283.7 284.8

18.68 18.32 12.35 12.36

1l.08 1.12 0.54. 0.65

7.02 5.61 2.47 1.79

0.62 0.67 0.68 0.77
36.17 44.31 29.92 27.95

6.5 9.1 4.8 4.8

421,2 431.6 238.4 251.3

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

5.06 3.38 2.61 3.91

0.63 0.98 0.77 0.99

0.00 0.00 0.00 0.00

7.28 6.10 8.25 8.43

5.38 7.37 3.59 4.53

1.14 1.68 1.14 0.25

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00



TABLE F-4 (Cont'd). CAR 04 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

FTP HFET
Received Tune-Up Received Tune-Up
Test No. 041-042 046 041-042 046
Individual Hydrocarbons
Methane 133.70 121.63 76.15 76.32
Ethylene 82.93 85.20 50.52 51.61
Ethane 42.76 42.30 26.36 25.91
Acetylene 18.43 45.56 9.24 9.09
Propane 2.55 0.95 1.32 0.44
Propylene 29.75 28.27 18.25 17.73
Benzene 37.29 33.34 20.55 22.48
Toluene 73.81 74.39 35.98 47.70
Organic Sulfides
Carbonyl Sulfide 0.00 0.00 0.00 0.00
Methyl Sulfide 0.00 0.00 0.00 0.00
Ethyl Sulfide 0.00 0.00 0.00 0.00
Methyl Disulfide 0.00 0.00 0.00 0.00
Organic Amines
Monomethylamine 0.00 0.00 0.00 0.00
Monoethylamine 0.00 0.00 0.00 0.00
Trimethylamine 0.00 0.00 0.00 0.00
Diethylamine 0.00 0.00 0.00 0.00
Triethylamine 0.00 0.00 0.00 0.00
Trace Elements?
Sodium 0.00 0.01 0.00 0.00
Sul fur 0.07 0.13 0.09 0.16
Vanadium 0.00 0.00 0.00 0.00
Magnesium 0.00 0.02 0.01 0.01
Chlorine 0.02 0.01 0.02 0.01
Aluminum 0.01 0.01 0.01 0.00
Manganese 0.00 0.00 0.00 0.00
Zinc 0.02 0.07 0.00 0.04
Silicon 0.92 0.16 1.17 0.79
Calcium 0.06 0.04 0.05 0.03
Iron 0.54 0.43 0.31 0.21
Phosphorus 0.02 0.05 0.01 0.03
Titanium 0.00 0.00 0.03 0.01
Bromine 0.12 0.13 0.00 0.11

&rhis table excludes all elements having measured values consistently
below 0.01 mg/km.



TABLE F-5.

CAR 05 AVERAGE FTP AND HFET RESULTS

FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Test No. T
Barometer, mm Hg
Humidity, g/kg
Temperature, °C

Total Fuel Sulfur, mg/km

Avg, Exh. Oxygen, %
Carbon Dioxide, g/km
Fuel Cons., £/100 km

Regulated Emissions
Hydrocarbons (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes. & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds
Ammonia

Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Methylethylketone
Hexanaldehyde

Average Emission Rate, mg/km (Except at Noted)

FTP HFET ‘

Ao After AS-—- After
Received Tune-Up Received Tune-Up
051-052 056-057 051-052 056-058

738.7 736.4 738.3 741.1

10.3 7.9 10.9 8.1

23.6 25.6 25.6 24.7

21.50 20.31 12.73 12.71

0.49 0.93 0.17 0.17
302.4 285.9 180.1 180.3
13.21 12.48 7.82 7.81
0.38 0.38 0.24 0.24
3.68 3.34 1.54 1.17
0.50 0.55 0.29 0.30
8.38 2.02 2.14 2.73
2.6 1.3 0.7 0.2
200.9 182.8 124.0 123.6
0.11 0.04 0.02 0.04
0.00 0..00 0.00 0.00
19.04 31.49 6.50 20.83
0.72 0.85 0.53 0.45
0.00 0.00 0.00 0.00
106.11 122.66 91.53 116.35
1.75 0.41 0.50 0.02
0.85 0.82 0.17 0.13
—-— 0.00 0.00 0.00
0.00 0.12 0.00 0.00
0.00 0.00 0.00 0.00



TABLE F-5 (Cont'd). CAR 05 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

FTP HFET
Received Tune-Up Received Tune-Up
Test No. 051-052 056-057 051-052 056-058
Individual Hydrocarbons
Methane 54.61 52.37 27.49 27.75
Ethylene 42.40 35.39 31.45 30.57
Ethane 12.84 12.17 8.20 8.65
Acetylene 3.80 2.94 0.00 0.00
Propane 1.02 0.58 0.14 0.37
Propylene 17.94 15.32 16.11 16.49
Benzene 30.55 26.22 17.07 16.09
Toluene 37.78 37.83 23.49 23.67
Organic Sulfides
Carbonyl Sulfide 0.09 0.04 0.01 0.03
Methyl Sulfide 0.01 0.01 0.01 0.01
Ethyl Sulfide 0.01 0.00 0.00 0.00
Methyl Disulfide 0.00 0.00 0.00 0.00
Organic Amines
Monomethylamine 0.00 0.00 0.00 0.00
Monoethylamine 0.00 0.00 0.00 0.00
Trimethylamine 0.00 0.00 0.00 0.00
Diethylamine 0.00 0.00 0.00 0.00
Triethylamine 0.00 0.00 0.00 0.00
Trace Elements?®
Sodium 0.00 0.00 0.00 0.00
Sulfur 0.05 0.04 0.02 0.03
Vanadium 0.00 0.00 0.00 0.00
Magnesium 0.01 0.01 0.00 0.01
Chlorine 0.05 0.01 0.01 0.01
Aluminum 0.02 0.00 0.00 0.00
Manganese 0.00 0.00 0.00 0.00
Zine 0.00 0.00 0.00 0.00
Silicon 0.04 0.02 0.00 0.01
Calcium 0.12 0.09 0.02 0.06
Iron 0.50 0.21 0.08 0.17
Phosphorus 0.02 0.02 0.01 0.01
Titanium 0.00 0.00 0.11 0.01
Bromine 0.21 0.20 0.00 0.16

& his table excludes all elements having measured values consistently
pelow 0.01 mg/km.



TABLE F-6.

CAR 06 AVERAGE FTP AND HFET RESULTS

FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Test No. vvT
Barometer, mm Hg
Humidity, g/kg
Temperature, °C

Total Fuel Sulfur, mg/km

Avg. Exh. Oxygen, %
Carbon Dioxide, g/km
Fuel Cons., 2/100 km

Regulated Emissions
Hydrocarbons (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds
Ammonia
Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Methylethylketone
Hexanaldehyde

Average Emission Rate, mg/km (Except at Noted)

FTP

As- After
Received Tune-Up
061-062 066-068
751.7 748.3
6.4 7.7
23.9 24.7
20.22 20.79
0.98 1.33
275.0 284.3
12.42 12.77
0.54 0.48
9.11 8.52
2.16 0.68
19.28 17.71
3.6 2.6
237.8 226.3
0.05 0.04
0.00 0.00
13.51 6.80
5.77 1.99
0.00 0.05
145.01 42.69
1.13 1.22
2.14 1.21
0.00 0.00
0.25 0.11
0.00 0.00

HFET
As- After
Received Tune~Up
061-062 066-067
751.8 738.5
7.0 7.8
25.3 24.5
14.51 15.-05
0.87 0.79
207.0 214.7
8.91 9.24
0.12 0.10
0.86 0.94
2.93 0.68
11.72 11.44
1.1 1.0
55.8 52.9
0.03 0.02
0.00 0.00
10.20 3.40
2.12 0.39
0.00 0.00
91.66 24.63
0.10 0.60
0.70 0.41
0.26 0.00
0.00 0.00
0.00 0.00



TABLE

Test No.

F-6 (Cont'd). CAR 06 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Organic Sulfides

Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines
Monomethylamine
Monoethylanine
Trimethylamine
Diethylamine
Triethylamine

Trace Elements?®
Sodium

Sulfur
Vanadium
Magnesium
Chlorine

Aluminum
Manganese
Zinc
Silicon
Calcium

Iron
Phosphorus
Titanium
Bromine

FTP HFET
Received Tune-Up Received Tune-Up
061-062 066~068 061-062 066-067

54.21 55.71 22.82 22.41
45.12 44.15 10.62 9.78
9.69 12.06 4.88 4.93
15.08 17.67 0.00 0.00
0.37 1.83 0.00 0.75
22.76 17.15 3.71 2.82
32.04 27.32 5.38 5.23
58.54 50.37 8.35 6.92
0.05 0.02 0.03 0.01
0.00 0.01 0.00 0.01
0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.04 0.04 0.02 0.03
0.01 0.00 0.00 0.00
0.01 0.02 0.01 0.01
0.00 0.01 0.00 0.10
0.03 0.03 0.01 0.00
0.04 0.00 0.00 .00
0.01 0.02 0.00 0.00
0.01 0.03 0.01 0.02
0.04 0.17 0.02 0.00
0.37 0.20 0.13 0.11
0.03 0.02 0.01 0.01
0.00 0.00 0.00 0.00
0.09 0.06 0.05 0.21

@rhis table excludes all elements having measured values consistently
below 0.01 mg/km.



TABLE F-7.

FOR THE

Test No. vvT
Barometer, mm Hg
Humidity, g/kg
Temperature, °C

Total Fuel Sulfur, mg/km

Avg, Exh. Oxygen, %
Carbon Dioxide, g/km
Fuel Cons., 2/100 km

Regulated Emissions
Hydrocarbons (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Othexr Compounds
Ammonia

Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Aldehydes & Ketones
Foxrmaldehyde
Acetaldehyde
Acetone

Methylethylketone
Hexanaldehyde

CAR 07 AVERAGE FTP AND HFET RESULTS
AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rate, mg/km (Except at Noted)

FTP
As- After
Recelved Tune-Up
071-072 076-078
742.1 745.3
5.6 6.2
23.9 23.9
27.40 26.48
4.18 5.13
380.1 367.9
16.83 16.26
0.40 0.41
8.22 7.57
0.45 0. 44
30.79 38.04
7.7 8.5
234.3 215.2
0.08 0.04
0.00 0.00
2.64 12.68
0.70 0.27
0.00 0.00
2.39 3.45
6.36 7.68
1.33 0.84
0.00 0.00
0.00 0.00
0.00 0.00

HFET
As-— Afterxr
Received Tune-Up
071-072 076-078
742.3 744.6
5.4 7.0
25.0 27.0
17.26 17.75
4.98 4.99
245.7 252.6
10.60 10.91
0.11 0.13
1.45 1.60
0.37 0.36
20.44 24.94
5.3 7.7
66. 2 73.5
0.07 0.02
0.00 0.00
4.54 3.79
0.22 0.17
0.00 0.00
2.28 2.49
4.57 6.61
0.75 1.03
0.00 0.00
0.00 0.00
0.00 0.00



TABLE F-7 (Cont'd).

Test No. .

Individual Bydrocarbons

CAR 07 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl sulfide
Methyl Disulfide

Organic Amines
Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

Trace Elements?
Sodium

Sulfur
Magnesium
Chlorine
Aluminum

Zinc
Silicon
Calcium
Iron
Phosphorus

Arsenic
Molybdenum
Tungsten
Strontium

FTP
Received Tune~Up
071-072 076-078

89.27 70.33
48.45 52.35
12.15 10.43
8.66 7.71
0.58 0.13
16.47 16.48
21.17 20.95
37.56 36.85
0.05 .02
0.01 0.01
0.02 0.01
0.01 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.03 0.00
0.10 0.10
0.02 0.01
0.02 0.01
0.03 0.02
0.03 0.01
0.09 0.01
0.22 0.08
0.32 0.10
0.02 0.01
0.04 0.00
0.27 0.28
0.00 0.00
0.16 0.19

HFET
Received Tune~Up
071-072 076-078

19.41 20.98
24.02 26.17
3.81 3.28
0.72 1.67
0.00 0.00
5.49 5.76
6.07 6.83
6.67 8.81
0.05 0.01
0.02 0.01
0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.17 0.53
0.01 0.01
0.01 0.01
0.01 0.01
0.01 0.00
0.01 0.03
0.05 0.04
0.06 0.02
0.01 0.01
0.00 0.00
0.27 0.08
0.04 0.00
0.17 0.04

qrhis table excludes all elements having measured values consistently below

0.01 mg/km.

F-15



TABLE F-8.

CAR 08 AVERAGE FTP AND HFET RESULTS

FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Test No. vvT
Barometer, mm Hg
Humidity, g/kg
Temperature, °C

Total Fuel Sulfur, mg/km

Avg., Exh. Oxygen, %
Carbon Dioxide, g/kn
Fuel Cons., 2/100 km

Regulated Emissions
Hydrocarbons (THC), g/km
Carbon Monoxide, g/km
Oxides of Nitrogen, g/km

Particulates
Total Particulates

Compound Group Totals
Aldehydes & Ketones
Individual Hydrocarbons
Organic Sulfides
Organic Amines

Other Compounds
Ammonia

Cyanide & Cyanogen
Hydrogen Sulfide
Nitrous Oxide

Aldehydes & Ketones
Formaldehyde
Acetaldehyde
Acetone

Methylethylketone
Hexanaldehyde

Average Emission Rate, mg/km (Except at Noted)

~ FTP
As—- After
Received Tune-~Up
081-082 086-087
745.1 742.7
6.8 11.4
25.6 25.0
20.80 20.52
2.93 1.35
293.7 279.3
12.78 12.60
0.28 0.52
3.07 9.10
2.09 0.71
19.90 37.66
5.3 1.6
106.9 239.8
0.06 0.07
0.00 0.00
6.74 3.93
1.22 2.09
0.00 0.02
38.86 31.78
5.31 1.27
0.00 0.30
0.00 0.00
0.00 0.00
0.00 0.00

HFET
As-— After
Received Ture~Up
081-082 086-087
745.7 742.6
7.5 11.8
26.2 25.9
13.70 13.92
2.58 0.85
192.7 197.8
8.41 8.55
0.07 0.14
0.16 1.36
2.57 0.79
12.29 16.29
3.3 0.6
22.0 62.3
0.02 0.01
0.00 0.00
3.23 3.72
0.20 0.44
0.00 0.00
18.88 28.12
2.32 0.60
0.00 0.00
0.00 0.00
0.00 0.00
0.92 0.00



TABLE F-8 (Cont’'d).

Test No.

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines
Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

Trace Elements®
Sulfur
Magnesium
Chlorine
Aluminum
Potassium

Zinc
Silicon
Calcium
Iron
Phospnorus

Arsenic
Mo lybdenum
Tungsten
Strontium

CAR 08 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

FTP
Received Tune-Up
081-082 086-087

21.35 51.62
24.60 49.87
6.53 13.29
5.92 15.37
0.14 0.57
9.71 21.97
11.21 30.29
27.46 56.82
0.02 0.03
0.02 0.03
0.03 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.06 0.03
0.01 0.01
0.01 0.01
0.04 0.02
0.00 0.00
0.01 0.01
0.02 0.01
0.06 0.04
0.49 0.09
0.01 0.00
0.02 0.00
0.17 0.23
0.02 0.03
0.12 0.14

HFET
Received Tune~Up
081-082 086-087

7.34 21.18
5.99 12.92
2.22 5.49
0.00 0.00
0.00 0.00
0.00 5.22
2.07 6.92
4.32 10.57
0.02 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.20 0.04
0.01 0.01
0.01 0.01
0.02 0.01
0.03 0.00
0.00 0.01
0.01 .01
0.07 0.04
0.14 0.07
0.01 0.01
0.00 0.00
0.06 0.15
0.00 0.03
0.03 0.12

qThis table excludes elements having measured values consistently below

0.01 mg/km



TABLE F-9. CAR 09 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rate, mg/km (Except at Noted)

FTP HFET
As- After As~— After
Received Tune-Up Received Tune~Up
Test No. vVvT 091-092 096 0921-092 096
Barometer, mm Hg 741.8 734.1 742.3 733.6
Humidity, g/kg 11.3 13.6 11.2 12.6
Temperatursa, °C 24.5 23.9 24.7 26.1
Total Fuel Sulfur, mg/km 12.59 12.39 8.38 8.17
Avg. Exh. Oxygen, % 7.49 7.43 6.89 7.07
Carbon Dioxide, g/km 177.4 175.1 120.0 117.2
Fuel Cons., 2/100 km 7.73 7.61 5.15 5.02
Regulated Emissions
Hydrocarbons (THC), g/km 0.40 0.34 0.14 0.10
Carbon Monoxide, g/km 1.60 1.38 0.11 0.08
Oxides of Nitrogen, g/km 1.86 '1.80 2.08 1.77
Particulates
Total Particulates 35.09 33.42 29.46 19.86
Compound Group Totals
Aldehydes & Ketones 1.7 1.3 0.9 2.4
Individual Hydrocarbons 99.5 104.9 30.4 -
Organic Sulfides 0.03 0.01 0.00 0.00
Organic Amines 0.00 0.00 0.00 0.00
Other Compounds
Ammonia 2.43 2.19 1.37 2.49
Cyanide & Cyanogen 0.21 0.35 0.25 0.31
Hydrogen Sulfide 0.00 0.00 0.00 0.00
Nitrous Oxide 9.39 6.54 7.28 5.64
Aldehydes & Ketones
Formaldehyde 1.70 1.34 0.90 2.45
Acetaldehyde 0.00 0.00 0.00 0.00
Acetone 0.00 0.00 0.00 0.00
Methylethylketone 0.00 0.00 0.00 0.00
Hexanaldehyde 0.00 0.00 0.00 0.00



TABLE F-9 (Cont'd).

Test No.

Individual Hydrocarbons

Methane
Ethylene
Ethane
Acetylene

Propane
Propylene
Benzene
Toluene

Organic Sulfides
Carbonyl Sulfide
Methyl Sulfide
Ethyl Sulfide
Methyl Disulfide

Organic Amines
Monomethylamine
Monoethylamine
Trimethylamine
Diethylamine
Triethylamine

Trace Elements®

Sulfur
Vanadium
Chlorine
Aluminum
Potassium

Zinc
Silicon
Calcium
Iron
Phosphorus

Arsenic
Molybdenum
Tungsten
Strontium

CAR 09 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rates, mg/km

FTP
Received Tune-Up
091-092 096

24.56 32.90
24.76 25.00
9.80 10.27
6.78 4.95
0.52 0.00
5.07 4.44
7.82 6.13
20.23 21.25
0.02 0.01
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.206 0.08
0.01 0.01
0.00 0.01
0.01 0.01
0.00 0.00
0.01 0.04
0.02 0.00
0.06 0.08
0.05 0.19
0.00 0.02
0.00 0.00
0.25 0.18
0.00 0.05
0.15 0.16

HFET
Received Tune-Up
091-092 096

6.17 -

14.70 --

4.11 -

0.00 -

0.02 -

1.84 -

2.09 --

1.45 -

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
2.31 0.47
0.01 0.00
0.00 0.01
0.01 0.00
0.00 0.01
0.01 0.00
0.01 0.00
0.03 0.03
0.00 0.03
0.00 0.00
0.00 0.00
0.17 0.00
0.00 0.00
0.12 0.07

3his table excludes all elements having measured values consistently below

0.01 mg/km.



TABLE F-10. CAR 10 AVERAGE FTP AND HFET RESULTS
FOR THE AS RECEIVED AND AFTER TUNE-UP TESTS

Average Emission Rate, mg/km (Except at Noted)

FTP HFET
As— After As— After
Received Tune-Up Received Turie~Up
Test No. vvT 101 106-107 101 106-107
Barometer, mm Hg 744.7 737.3 744.7 737.7
Humidity, g/kg 12.6 11.7 11.8 10.7
Temperature, °c 25.6 24.5 31.1 26.2
Total Fuel Sulfur, mg/km 31.45 29.19 19.94 19.48
Avg. Exh. Oxygen, % - 1.26 - 1.78
Carbon Dioxide, g/km 384.6 401.4 282.1 278.9
Fuel Cons., £/100 km 19.32 17.93 12.25 11.97
Regulated Emissions
Hydrocarbons (THC), g/km 2.84 0.83 0.38 0.15
Carbon Monoxide, g/km 37.60 10.15 2.33 0.67
Oxides of Nitrogen, g/km 2.28 1.88 1.49 1.23
Particulates
Total Particulates 264.23 83.41 71.46 61.89
Compound Group Totals
Aldehydes & Ketones 19.8 6.0 8.1 2.1
Individual Hydrocarbons 1262.1 470.6 290.2 71.2
Organic Sulfides 0.03 0.03 0.01 0.03
Organic Amines 0.00 0.00 0.00 0.00
Other Compounds
Ammogia 3.29 4.30 1.77 2,28
Cyanide & Cyanogen 1.91 0.23 0.12 0.12
Hydrogen Sulfide 0.25 0.27 0.13 0.06
Nitrous Oxide 12.94 12.93 13.01 8.53
Aldehydes & Ketones
Formalde;yde 17.01 5.81 6.44 1.68
Acetaldehyde 2.82 0.18 1.66 0.40
Acetone 0.00 0.00 0.00 0.00
gethylighglgetone 0.00 0.00 0. 00 0.00
exanaldehyde 0.00 0.00 0.00 0.00
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