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FOREWORD

This project was conducted for the U.S. Environmental Protection Agency
by the Department of Emissions Research, Southwest Research Institute. The
laboratory testing phase of the project began in June 1980, and was completed
in October 1981. The work was performed under EPA Contract No. 68-03-2884,
Task Specification Number 3, and was identified within Southwest Research
Institute as Project 05-5830-003. The scope of work defined by EPA is located
in Appendix A of this report. The EPA Project Officer was Mr. Robert J. Garbe,
and the Task Technical Officer was Mr. Thomas M. Baines, both of the Character-
ization and Technical Applications Branch, Emission Control Technology Division,
Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan. The
Southwest Research Institute Project Manager was Charles T. Hare, and the
Project Leader and Principal Investigator was Bruce B. Bykowski.
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ABSTRACT

This report describes laboratory emissions evaluation of several alter-
nate-source fuels in a 1980 Volkswagen Rabbit Diesel. Fuels tested included
a No. 2 petroleum diesel as base, base plus coal-derived liquids, shale oil
diesel fuel and jet fuel, and a blend of petroleum blend stocks with coal and
shale liquids. Nine fuels were investigated in all, including the base fuel.

Vehicle operating procedures used for test purposes included those
specified in Federal Regulations (FTP)(l)* and several steady-state modes.
Both regulated and unregulated gaseous and particulate emissions were measured
using a CVS-PDP and dilution tunnel operating on the entire exhaust stream of
the engine. DOAS odor analysis was performed on raw exhaust samples during
steady-state operation. Biological response evaluation, BaP measurement, and
HPIC fractionation were conducted on the organic soluble portion of the par-
ticulate. The majority of the sampling and analytical procedures used were
developed durin% earlier EPA Contracts 68-02-2494(2) 68-03-2707(3) 68-02-1230(4:5)
and 68-03-2440. (6)

* Numbers in parentheses designate references at the end of this report.

iv



FOREWORD

ABSTRACT

LIST OF FI

TABLE OF CONTENTS

GURES

LIST OF TABLES

I. INTRODUCTION

II. SUMMARY AND CONCLUSIONS

III. TEST

A.
B.

VEHICLE AND FUELS

Test Vehicle
Test Fuels

IV. INSTRUMENTATION AND ANALYTICAL PROCEDURES

V. TEST

Vehicle Operation and Smoke Measurements

Regulated and Unregulated Gaseous Emissions

Particulate Collection, Mass Rate, and Aerodynamic Sizing
Analysis of Particulate Composition

Analysis of the Soluble Fraction of Particulate Matter

PLANS AND OPERATING SCHEDULE

VI. GASEOUS EMISSION AND ODOR RESULTS

A,
B.
C.

Regulated Gaseous Emission Results
Aldehyde and Phenol Results
Results of Odor Analysis

VII. SMOKE AND PARTICULATE EMISSION RESULTS

REFERENCES

Visible Smoke Emissions

Particulate Mass Emission Rates

Particulate Size Distribution

Analysis of Particulate Composition

Composition of Organic Solubles in Particulate Matter
Gas Chromatograph "Boiling Range” Analysis of Organic
Solubles

Fractionation by Relative Polarity

Benzo(a)pyrene (BaP) in Organic Solubles

Mutagenic Activity by Ames Testing

Page
iii
iv
vii

viii

~]

13

13
14
14
21
21

23

27

27
31
34

43

43
44
46
46
51

51
54
59
61

65



TABLE OF CONTENTS (CONT'D)

APPENDICES

A, Contract 68-03-2884, Task Specification Number 3
Scope of Work

B. Volkswagen Rabbit Lab-To-Lab Correlation Results

c. Gaseous Emissions Data

D. Particulate Emission Results

vi



Figure

10

11

12

13

14

15

16

17

18

19

20

21

22

23

LIST OF FIGURES

Heated Hydrocarbon Analyzer System

Schematic Diagram of Exhaust Dilution Tunnel

Volkswagen Rabbit During Test

Unloading of 20x20 Filter from Holder

Particle Sizing Impactor, Disassembled

Filter Weighing in a Temperature- and Humidity-
Controlled Chamber

Regulated Gaseous Emissions During FTP (Composite)

Requlated Gaseous Emissions During HFET

Fuel Consumption Emissions During FTP and HFET

"Total" Aldehyde
"Total" Aldehdye
Odor Analysis at

Particulate Mass Emissions During FTP and HFET cycle

Three Steady-States

and Phenol Emissions During FTP

and Phenol Emissions During HFET

Cumulative Particle Size Distribution by Impactor

HPLC Response to BaP and

HPLC

HPLC

HPLC

HPLC

HPLC

HPLC

HPLC

Response
Response
Response
Response
Response
Response

Response

BaP Emissions

to Extract

to Extract

to Extract

to Extract

to Extract

to Extract

to Extract

During FTP

9-Fluorenone

Generated

Generated

Generated

Generated

Generated

Generated

Generated

vii

from

from

from

from

from

from

from

Base DF-2

Page
15
18
19
19

20

20

30
32
33
36
39
41
45
49
55

55

Shale Diesel Marine 56

Paraho JP-5

Coal Case 5A

Broadcut
25% SRC-II

25% EDS

56

57

57

58

58

60



Table

10
i1
12
13
14
15
16

17

18
19

20

21

LIST OF TABLES

Description of Test Vehicle

Comparative Emission Data, Three Laboratories
Comparison of FTP Emissions from Two VW Rabbits
Fuel Properties and Composition

Heated Hydrocarbon Analyzer Overflow Calibration and
Sample Flow Schematic Component Description

Outline of Chemical and Physical Exhaust Evaluations
Test Plan for Each Fuel
Average Regulated Gaseous Emissions Data During FTP

Average Regulated Gaseous Emissions Data During HFET
and Steady-State

FTP Aldehyde Emissions Data

FTP Phenol Emissions Data

HFET Phenol and Aldehyde Emission Data
Results of Odor Analysis at Steady-State
Summary of Visible Smoke Data

Average Particulate Mass Emission Data
Particulate Size Distribution

Cumulative Particle Size Distribution During Cold and
Hot Start

Carbon and Hydrogen in Exhaust Particulate Matter

Composition of Organic Solubles from Particulate Matter

Chromatograph Analysis of Organic Solubles in
Particulate Matter

BaP Present in Organic Solubles During FTPc + FTPh

viii

Page

10

16
24
25

28

29
35
37
38
40
43
44

47

17

50

53

59



LIST OF TABLES (CONT'D)

Table Page
22 Summary of Ames Bioassay Analysis of Organic Solubles
from Particulate Matter Collected During FTP 62
23 Summary of Ames Bioassay Results in Revertants Per
Distance During FTP 64

ix



I. INTRODUCTION

The world's supply of crude 0il is being depleted, creating incentives
for discovery and utilization of alternate sources of fuel. This study was
designed to determine whether or not currently available alternate-source
diesel fuels would disproportionately increase regulated or currently unreg-
ulated emissions. A light-duty diesel vehicle was used for test purposes.
Diesels offer more sensitive evaluation of alternate fuel effects than gas-
oline cars do. No exhaust aftertreatment system has to be used on diesel
automobiles to meet HC and CO standards for 1982, but a catalytic converter
system is used on gasoline-fueled vehicles. Changes in diesel exhaust emis-
sions due to alternate fuels thus affect the atmosphere and the recipient
directly, but the catalyst on a gasoline vehicle tends to reduce the impact
of changes in emissions seen in the raw exhaust.

This study began with optimism that alternate non-petroleum fuels were
available in sufficient quantities for vehicle testing. As the search went
on for sources, a more realistic view surfaced. Alternate fuel research is
basically still in its infancy in terms of large-volume production. Pilot
plant yields are small, and the cost for pilot plant production of guantities
suitable for testing in this program was prohibitive. Materials available
in test guantities mostly represented first-generation alternate-source
materials. As second-generation processes move from laboratories and pilot
plants to larger volume production, studies such as this one could be
applied to the resulting specification-quality materials for comparison
purposes. It is the intent of this report, therefore, to report findings
on the effects of first generation alternative-source liquids on emissions
from a light-duty diesel vehicle. In many cases, these currently-available
liguids did not have the specifications to run "as is". These liquids were
blended with a petroleum base fuel to permit observation of any changes in
emissions.

Selection of compounds and mixtures was made on the basis of avail-
ability, variety. and anticipation of second-generation compositions. Sub-
stances investigated include coal-derived liquids from both the Solvent
Refined Coal (SRC-II) and Exxon Donor Solvent (EDS) processes, shale oil
products, a broadcut fuel containing n-butane among other stocks, and a
mixture of coal, shale and petroleum products.



II. SUMMARY AND CONCLUSIONS

The major objective of this project was to study the effects of avail-
able alternate-source fuels on exhaust emissions from one diesel vehicle, a
1980 Volkswagen Rabbit. The vehicle was operated on a Chassis dynamometer
following two transient cycles (FTP and HFET), and periodically, several
steady-states. Nine fuels were tested. Some of the test fuels were blends
of a base No. 2 diesel and alternate-source materials, while others were
fuels formulated in another study dealing with refinery modeling for alter-
native fuels.

One of the major challenges in performing this work was acquisition of
sufficient quantities of "state-of-the-art" alternate-source materials. In
most cases, these materials were still in the laboratory on pilot plant
phases of production. Such processed materials were described as "second-
generation" alternate-source materials. Only second-generation shale oil
liquids were available in sufficient quantities for test. First-generation
coal-derived liquids from two refinery processes (SRC-II and EDS), however,
were available in sufficient quantities for test. It was therefore the
intention of this study to report the effects of currently available alter-
nate-source fuels on light-duty diesel emissions, and to perform detailed
analyses of their compositions.

The test format was designed to produce the maximum amounts of emis-
sions characterization information with as little vehicle operating time as
possible. Physical and chemical properties of the fuels tested varied widely.
Gaseous and particulate emissions collection and analyses were performed using
techniques developed in earlier work.

The most important observations and conclusions reached as a result of
this project (not necessarily in order) are listed below. Unless stated
otherwise, all fuels will be compared to the base fuel.

1. First-generation coal-derived liquids exhibiting boiling
ranges similar to petroleum-based diesel fuels could not
be used "as is" in a diesel engine. Cetane numbers for
the straight liquids used in this study were approximately
25 or below. Blends with petroleum-based diesel fuel were
required.

2. Second-generation shale o0il liquids exhibiting boiling ranges
similar to petroleum-based diesel fuels had cetane numbers
greater than 44, and could be used "as is"” in a diesel engine.



10.

11.

12.

High gum levels in some blends (60 mg/100 m%) did not
affect short-term engine operation.

The greatest regulated gaseous emission increases during
the FTP were observed with the Broadcut and 25% SRC-IT
test fuels. Hydrocarbon emissions more than doubled with
these two fuels. All fuels tested showed increased NOx

emissions.

No "total" aldehyde increases were observed during the
FTP and HFET. Decreases were seen with the two coal-
derived liguid blends, 25% SRC-II and 25% EDS.

The 25% EDS blend doubled the "total" phenol emissions
during the FTP, but a large increase was not observed
during the HFET. The 25% SRC-II blend did not affect
phenol emissions during the FTP, but increased phenol
emissions during the HFET by a factor of 14.

Instrumental odor analysis indicated that the Coal Case
5a and the Broadcut fuel slightly increased odor inten-
sity in three steady-state modes.

Vigible smoke production was generally increased with
use of test fuels containing coal-derived ligquids.

During the FTP, the 25% SRC~II blend increased the par-
ticulate mass rate 56 percent over the base fuel. However,
during the HFET, the particulate rate was similar to the
base. The other coal-derived fuel blends increased par-
ticulate emissions slightly. Broadcut fuel reduced par-
ticulate emissions 16 percent during the FTP, and 32 percent
during the HFET.

Organic soluble increases of 39 percent were associated
with the Broadcut and SRC-II test fuels during the FTP.
During the HFET, the Broadcut fuel again increased the

amount of solubles, but the SRC-II blend did not.

Carbon and hydrogen analysis of the organic soluble por-
tion of the particulate matter indicated no appreciable
difference between the fuels tested.

The boiling range determination of the organic solubles
showed that the Broadcut fuel yielded the largest amount
of compounds boiling under 640°C.
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HPLC analysis on the organic solubles generated during the
FTP indicated the presence of substantial amounts of PNA-
type compounds from all the fuels tested. Considerable
response in the transition area was observed with use of
the Paraho JP-5, Broadcut, and Coal Case 5A.

BaP emissions were significant for all fuels tested.

Levels were about 10 times higher than seen in other
studies. Coal Case 5A was associated with the highest

BaP emission during the FTP. Other increases were ob-
served with the Shale Diesel Marine, Paraho JP-5, Broadcut,
and 25% EDS test fuels.

The organic extract of the particulates from all fuels
tested yielded positive Ames response, as has generally
been observed in most studies. In the majority of cases,
metabolic activation reduced Ames activity on all five
strains, implying the presence of direct-acting mutagens.
The greatest Ames responses were associated with the 25%
SRC-II and the Broadcut fuel on strain TA-100.



III. TEST VEHICLE AND FUELS

The major criteria used for selection of a test vehicle were avail-
ability. and the potential to utilize a data base acquired on a similar
vehicle during previous studies. Fuel selection was principally a matter
of availability of alternate-source (non-petroleum) materials. Alternate-
source materials were subjected to thorough analyses to establish the
properties of each fuel tested in detail.

A. Test Vehicle

The vehicle chosen was a 1980 Volkswagen Rabbit. A description of
the vehicle is provided in Table 1. This Rabbit was supplied to the Con-
tractor by EPA for test purposes.

TABLE 1. DESCRIPTION OF TEST VEHICLE

Vehicle Model Volkswagen Rabbit
Engine Model Family D

Model Year 1980

V.I.N. 17A0926720
Engine No. CK591126

Body Type 2-Door Hatchback
Inertia equivalent, kg (lbm) 1021 (2250)
Transmission 5 speed manual
Displacement % (in3) 1.47 (90)
Cylinders 4

Power, kW (hp) @ rpm (48) @ 5000
Injection System Bosch

Combustion Chamber Swirl Chamber
Compression Ratio 23:1

Distance on Vehicle, km? 2806

aAt end of project

Baseline comparison tests were performed on the vehicles as received,
using the fuel remaining in the vehicle tank from EPA tests. The test results
are summarized in Table 2, with EPA and Volkswagen of America (VWOA) data.



TABLE 2. COMPARATIVE EMISSION DATA, THREE LABORATORIES

Average FTP Emissions Average FET Emissions
VWOAZS EPA SWRI EPA SwRI
HC, g/km 0.25 0.33 0.33 0.11 0.19
CO, g/km 0.92 0.80 0.95 0.43 0.71
NOy,, g/km 0.65 0.63 0.67 0.44 0.47
Particulate, g/km - 0.22 0.29 0.15 0.22
Fuel, 2/100 km 6.14 5.88 6.22 4.35 4.89

aFuel not identical to that used at EPA and SwRI

Complete test results can beé found in Appendix B, pages B-2 through B-5.
The dynamometer on which the tests were performed at SwRI was checked
thoroughly after the tests, and the speed and load calibrations were ac-
curate. Coast-down checks on the SwRI dynamometer indicated that the
actual power absorption was slightly higher than the curve used. The dif-
ference (2.9%) was not considered sufficient to have caused the entire
difference between SwRI FET results and those of EPA. Gas analyzers used
for the test work were calibrated just after the runs and found to be
accurate.

An additional retest was performed with comparable results. The

additional retest exhausted the supply of fuel which was in the fuel tank,

so further direct comparison testing between laboratories was no longer pos~
sible. A fourth, and final, comparison test using another No. 2 diesel fuel
was performed. These results, along with a summary table and computer print-
outs, are located in Appendix B, pages B-6 through B-10. It should be noted
that all comparison testing involved vehicle operation through all 5 gears,
inertia set at 1077 kg (2375 1b), and actual road load of 5.1 kW (6.8 hp).

Vehicle operation during actual testing of alternative-source fuels
attempted to simulate that of a 1977 Volkswagen which was used in an earlier
study.(6) Inertia setting was 1021 kg (2250 1b), and actual road load was
5.4 kW (7.3 hp). During tests, only 4 of the 5 gears were used, to be con-
sistent with the older Volkswagen's 4-speed manual transmission. It was
hoped that the two Rabbits would give similar baseline results, so that the
data base of the earlier study could be coupled with the results generated
in this study. The results of a cross comparison between the two Rabbits
is shown in Table 3. Fuels run in each Rabbit were both "National Average"
No. 2 diesel, but were not from the same lot. The properties of the two
fuels were almost identical. Results comparing the two Rabbits over other
cycles are listed in Appendix B, page B-11.



TABLE 3. COMPARISON OF FTP® EMISSIONS FROM TWO VW RABBITS

Earlier Rabbit, Current Rabbit,
Emissions Fuel EM-239-F Fuel EM-329-F
HC, g/km 0.20 0.31
CO, g/km 0.51 0.96
NOy, g/km 0.65 0.62
Particulate, g/km 0.218P 0.249°
Fuel, £/100 km 5.60 6.38

a .

3-bag composite

cBased on 47 mm glass fiber filters
Based on 47 mm Pallflex filters

B. Test Fuels

Acquisition of alternate-source (non-petroleum) fuels in gquantities for
vehicle testing was a major effort. Contact with potential sources indicated
a lack of availability of several fuels which were originally intended for
test. Apparently second-generation materials were available only in limited
guantities from laboratory-scale processes. The term "second-generation"
refers to materials derived from alternate sources with some degree of after-
treatment. Examples of aftertreatment are catalytic cracking, hydrogenation,
and so forth. Cost for acquisition of these materials was extremely high.
First-generation alternate-source materials were eventually found in quanti-
ties sufficient for testing. "First-generation' refers to materials derived
from alternate sources with little or no aftertreatment. It was felt that
reporting the effects of these available alternate-source fuels would be an
important first step in building a useful data base. As second~-generation
materials move from the laboratory to larger-volume production, similar
studies can be performed for comparison purposes.

Two second-generation alternate-source materials were available in suf-
ficient quantities, largely due to previous interest and manufacture for U.S.
Navy studies. These two materials were derived from a Paraho shale oil crude
refinery run, and were identified as Paraho JP-5 and Shale Diesel Marine.
Complete fuel characterization was a part of this study. Properties of these
two fuels and the others tested in this study are listed in Table 4. Fuel
chosen as the base fuel represented a "National Average" No. 2 diesel.

First-generation materials available were coal-derived liquids from two
different refinery processes: Solvent Refined Coal (SRC-II), and Exxon Donor
Solvent (EDS). Analysis of three liguids manufactured by these processes are
located in Appendix B, page B-12. Due to their poor ignition quality (cetane
numbers <25), vehicle operation on the straight liquids was not possible.
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TABLE 4.

FUEL PROPERTIES AND COMPOSITION

Base Shale Diesel Paraho Coal Case 35% Broadcut 25% 25% 25% EDS
Substance DF-2 Marine Jp-5 sa SRC-II Mid-Continent SRC-1I EDS Naphtha
Fuel Code (EM- 329-F 453-F 473-F 474-F 475-F 476-F 478-F 482-F 485-F
Cetane No. (D613) 50 49 45 42 31 35 38 44 45
Cetane Index (D976) 52 56 46 41 29 52 38 42 47
Gravity, °API @ 60°F 37.5 37.9 43.6 31.1 28.2 44.1 31.7 33.8 38.3
Density, g/ml @ 60°F 0.837 0.835 0.808 0.870 0.886 0.806 0.867 0.856 0.833
Carbon, wt. % 85.8 86.3 85.9 86.5 86.2 86.1 86.4 86.5 86.3
Hydrogen, wt. % 13.0 13.4 13.7 12.4 11.8 13.2 12.3 12.7 13.3
Nitrogen, ppm (oxid. pyrolysis) 48 5 <1 1600 3400 1000 2000 267 142
Sulfur (lamp), % 0.24 <0.005 0.005 0.100 0.31 0.17 0.23 0.16 0.28
Calculated H/C, numeric 1.81 1.85 1.90 1.71 1.52 1.83 1.70 1.75 1.84
Carbon No. range (G.C.) 8-24 9-20 10-15 9-24 8-20 3-24 8-20 8-20 7-20
Aromatics, vol. % 21.3 28.5 22.0 34.9 47.0 16.2 39.9 36.4 25.5
Olefins, vol. % (D1319) 1.7 2.1 2.0 1.4 0.6 0.0 1.2 0.0 0.5
paraffins, vol. % 77.0 69.4 76.0 63.7 52.4 83.8 58.9 63.6 74.0
Viscosity, cs @100 °F (D445) 2.36 2.61 1.38 3.08 2.53 1.53 2.45 2.37 1.76
Gum, mg/100 ml (D481) 14.3 0.3 1.4 38.8 89,70 23.8 30.1 60.0 13.1
Total solids, mg/% 7.4 0.3 13.1 7.2 3.1 1.2
Metals in fuel, x-ray oa oa 0 0 0 0 9ppm Fe ] V]
Boiling Range, °C (IBP-EP, D86) 191-340 207-317 179-248 192-366 171-328 21-354 178-327 179-353 108-334
10% point 219 236 189 234 207 53 209 207 157
20% point 231 246 192 244 215 121 220 218 182
30% point 242 252 196 253 225 151 231 227 203
40% point 251 259 198 259 234 178 240 239 223
50% point 260 266 202 267 243 216 250 251 238
60% point 269 272 206 276 252 239 259 263 254
70% point 278 278 211 277 263 255 270 276 267
80% point 290 286 218 292 274 270 281 293 281
90% point 307 295 228 330 292 303 303 316 302
95% point 323 302 237 353 309 327 319 336 319
Residue, wt. % (D86) 1.3 1.0 1.5 1.5 1.0 1.0 1.0 1.5 1.5

b

a
<10 ppm of Cr, Fe, Ni, Cu, Zn, and Mg; <70 ppm Pb;
Sample not dry after 1 hr. in steam lit block

<100 ppm Al and Si




TABLE 4 (Cont'd). FUEL PROPERTIES AND COMPOSITION

1T

Base Shale Diesel Paraho Coal Case 35% Broadcut 25% 25% ‘25% EDS
Substance DF-2 Marine JP-5 5A SRC-II Mid-Continent SRC-II + _EDS Naphtha
Fuel Code (EM— 320-F 453-F 473-F 474-F 475-F 476-F 478-F 482-F 485-F
Boiling Range, °C (IBP-EP, D2887) 104-1387 118-341 157-286 140-416 103-346 24-399 129-508 128-419 72-455
10% point 197 216 175 217 158 68 193 192 139
20% point 220 237 187 238 178 123 214 210 174
30% point 239 254 195 254 196 155 232 228 197
40% point 256 265 201 264 207 196 248 243 225
50% point 268 274 210 271 219 233 259 257 249
60% point 280 285 216 284 229 251 271 273 264
70% point 292 297 224 299 240 262 285 289 279
80% point 307 307 234 315 255 280 302 305 298
90% point 330 319 244 344 278 314 321 332 314
95% point 347 325 254 367 295 342 345 356 336
Residue, wt. % (D2887) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Composition, Volume %
Kerosene
Petroleum 0.0 0.0 0.0 17.3 0.0 22.0 0.0 0.0 0.0
Shale JP-5 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0
Diesel
Petroleum 100.0 0.0 0.0 66.7 65.0 23.0 75.0 75.0 75.0
Shale DFM 0.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coal 0.0 0.0 0.0 16.0 35.0 6.2 25.0 25.0 25.0
Light Cycle 0il (petroleum) 0.0 0.0 0.0 0.0 0.0 5.2 0.0 0.0 0.0
LSR Naptha (petroleum) 0.0 0.0 0.0 0.0 0.0 7.4 0.0 0.0 0.0
HSR
—— Petroleum 0.0 0.0 0.0 0.0 0.0 4.8 0.0 0.0 0.0
Shale 0.0 0.0 0.0 0.0 0.0 20.9 0.0 0.0 0.0
Coal (Simulated) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
N-Butane 0.0 0.0 0.0 0.0 0.0 10.5 ' 0.0 0.0 0.0

a<10 ppm of Cr, Fe, Ni, Cu, 2Zn, and Mg; <70 ppm Pb; <100 ppm Al and Si




Consequently, blends with the base fuel were formulated in order to permit
reasonable vehicle operation, and to compare emissions from fuels derived
from the two processes. Properties of these blends are listed in Table 4.

Selection of two other alternate-source materials made use of informa-
tion from another study(7’8) which investigated regional refining models for
fuels. This study demonstrated how syncrudes might be used to make specifi-
cation products in the year 1995. Two fuel blends from the refining study
were chosen to represent combinations of shale o0il, coal-derived, and petro-
leum liquids. These two fuels were described as "Coal Case 5A", and "Broadcut
Mid-Continent"”. Properties of these blends are listed in Table 4. It should
be noted that the petroleum portion of the two blends was not the base fuel,
EM-329-F. The blends were previously prepared for use in the refining model
study, and were available in sufficient quantities for inclusion in our work
following receipt of permission from the Department of Energy.
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Iv. INSTRUMENTATION AND ANALYTICAL PROCEDURES

Analytical procedures and equipment used to measure regulated and unreg-
ulated emissions are described briefl% in this section. These procedures
were used in earlier EPA contracts(2r +5,6), and are routinely used in present-
day emission testing.

A. Vehicle Operation and Smoke Measurements

The VW Rabbit was operated to simulate road experience on a 2-roll Model
ECE-50 Clayton light-duty chassis dynamometer, of the type qualified for
Federal light-duty certification. 9 Inertia and power absorption settings
used for all test work on this dynamometer were set to simulate operation of
an earlier model VW Rabbit tested in a previous study.- Discussion regarding
inertia and horsepower settings was given in Section III. A. of this report.

Care was taken to insure that the vehicle's fuel system was purged prop-
erly before testing of each fuel. All test fuels were withdrawn from individual
19 liter cans. Prior to test, a 2 liter sample of test fuel was used to run
the vehicle, with the return line routed to a container subsequently discarded.
After this purge, the vehicle was operated for approximately 30 minutes, fol-
lowed by FTP and HFET driving cycles, to remove any residuals from other fuels,
and to insure that the vehicle fuel system contained only the fuel to be
tested.

In order to test the Broadcut fuel, EM-476-F, an additional electric fuel
pump was required at the fuel container. This pump was necessary because the
Broadcut had a high vapor pressure, due to the presence of 10.5 percent
n-butane. Attempting to withdraw this fuel from the can using the engine's
fuel pump caused vaporization of the n-butane in the fuel line. The n-butane
"bubbles" caused very poor driveability and stalling. The electric fuel pump
was used to supply the fuel under pressure rather than subjecting it to pres-
sures substantially below atmospheric.

Exhaust smoke measurements were made using an optical light-extinction
smokemeter, of the type specified in Federal regulations for heavy-duty diesel
engine smoke certification. The smokemeter was mounted on a 51 mm (2 in.)

0.D. tailpipe extension when in use. The control/readout unit for the smoke-
meter was mounted remote from the vehicle under test, and continuous record-

ings of smoke opacity were made concurrently with vehicle speed traces. Smoke
measurements were made over the first 505 seconds of the cold-start FTP cycle,
while the vehicle was operated on the chassis dynamometer. This procedure

was developed for research purposes on an earlier EPA Contract, No. 68—03—2417.(11)
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B. Regulated and Unregulated Gaseous Emissions

Regulated gaseous emissions of hydrocarbons (HC), carbon monoxide (CO),
and oxides of nitrogen (NOx) were collected and analyzed using procedures
and equipment described in the Federal Register.(g) The method of hydro-
carbon analysis was an updated version of that proposed, and eventually
adopted for the 1980 Federal Register.(lo The apparatus for hydrocarbon
analysis is shown schematically in Figure 1, and the components are
described in Table 5.

The unregulated gaseous emissions measured were aldehydes, phenols, and
odor. Aldehydes were measured using the 2,4-dinitrophenylhydrazine (DNPH)
method. (2)  The method consists of withdrawing a continuous sample of dilute
exhaust at a rate of 0.24 m3/hr, and bubbling the sample through glass im-
pingers, containing DNPH in hydrochloric acid. This process forms the alde-
hydes' phenylhydrazone derivatives, which are eventually injected into a gas
chromatograph equipped with a flame ionization detector, for separation and
identification.

Phenols were measured using the ether extraction procedure.(z) The first
step was to collect dilute exhaust in impingers containing agueous potassium
hydroxide, at a rate of 1.02 m3/hr. The contents of the impingers are acid-
ified and extracted with ethyl ether, and are eventually injected into a gas
chromatograph equipped with a flame ionization detector.

Exhaust odor was evaluated using the A.D. Little "Diesel Odorant Analyt-
ical System" (DOAS). The procedure used in this study was the same as used
in previous studies(5,11), and described in detail in the final report on
another study.(lz) The vehicle was operated at 3 steady-state modes, idle,
50 kph, and 85 kph. Raw exhaust samples were taken for a specified time so
that the required amount of exhaust would pass through the Chromosorb 102
traps. TIA (total intensity of aroma) values are defined by either:

TIA = 1 + log;y (LCO, ug/4)
or
TIA = 0.4 + 0.7 logyg (LCA, ug/&),
whichever generates the highest value. "LCO" represents liquid column oxy-
genates, and "LCA" represents liquid column aromatics.

C. Particulate Collection, Mass Rate, and Aerodynamic Sizing

Particulate collection for this project was performed using a 457 mm
(18 inch) diameter by 5 m (16 feet) long dilution tunnel operating on total
vehicle exhaust. Other associated equipment includes probes, pumps, and fil-
ter holders to withdraw and collect the particulate on filters, and a balance
to determine the mass of particulate collected.
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TABLE 5.

HEATED HYDROCARBON ANALYZER OVERFLOW CALIBRATION

AND SAMPLE FILOW SCHEMATIC COMPONENT DESCRIPTION

Component

Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve
Valve

Restrictor
Restrictor
Restrictor

Gage
Gage
Gage

Filter
Filter

Pump
Pump

Flowmeter
Flowmeter
Flowmeter

Designation Description of Function
V1 regulating valve for zero air
V2 regulating valve for HC span gas
V3 regulating valve for bag sample
va span/zero selector valve in HFID (not used)
V5 sample backpressure regulator
V6 FID fuel pressure regulator
v7 FID air pressure regulator
v8 HC span selector valve
V9 HC span/zero/bag sample selector valve
V10 leak check flow diverter valve
R1 sample capillary
R2 FID fuel restrictor
F3 FID air restrictor
Gl sample backpressure gage
G2 FID fuel pressure gage
G3 FID air pressure gage
Fl heated 7.0 cm filter (probe)
F2 heated 7.0 cm filter (oven)
Pl bag sample pump
P2 FID heated sample pump
FL1 overflow flowmeter
FL2 FID bypass flowmeter
FL3 leak check flowmeter
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The dilution tunnel is similar to that used in a previous study(GZ but
modified by installing an additional 114 mm (4.5 inch) probe at the downstream
end of the tunnel. This large probe was used to withdraw a dilute exhaust
sample at a rate of 3.4 m3/min (120 SCFM) through a 500 x 500 mm (20x20 inch)
Pallflex filter (Pall Corporation). The dilution tunnel used is shown schemat-
ically in Figure 2. Some of the equipment necessary for collecting particulate
and relating it to undiluted vehicle emissions is not shown in the schematic.
It includes a constant volume sampler (CVS) operating at a nominal capacity of
12.6 m3/min (450 CFM) to withdraw and measure unsampled air/exhaust mixture,
and the positive-displacement pump (capacity 3.4 m3/min) used for the 500 x 500
mm filter system. The modified system was used initially in a study(3) just
prior to this one, with very satisfactory results.

Figure 3 shows the vehicle in test configuration. The dilution tunnel
and filter sampling probes protruding from the tunnel can also be seen in
Figure 3. 1In the foreground, left side, the tunnel exit and the location of
the large probe used for the "20x20" system are visible. Figure 4 shows the
"20x20" filter holder and the removal of a particulate-laden filter after
test. Also visible in Figure 4 is a close-up of the probe system used to
withdraw samples through 47 mm filters.

Particle sizing was accomplished using a radial-slot impactor. The im-
pactor system contained stainless steel stages on which particulate matter
was supposedly fractionated by size, and a final Pallflex backup filter.

The impactor was located at the downstream end of the dilution tunnel. Fig-
ure 5 shows the impactor system disassembled with the stages, plates, and
filter removed from their holder for clarity. In operation, each stage was
placed on a plate such that the slots in each stage decreased in width from
sample entrance down to the filter. Each stage was rotated 45 degrees so
the particulate matter passing through the slots impacted on a solid portion
of the following plate. Particle retention characteristics were related to
the slot size and flowrate through the impactor. The flowrate was controlled
using a metal bellows vacuum pump, pressure gauge, and flowmeter. The flow-
rate was maintained at 2.8 &£/min (0.1 CFM) to achieve particle sizing down
to 0.1 micron.

The mass of particulate matter collected on sample filters and impactor
discs was determined on a microbalance. This balance is enclosed in a
vibration-resistant, temperature- and humidity-controlled chamber to minimize
outside interferences. Filters and other materials for weighing were allowed
to stabilize in the chamber for a minimum of 12 hours before they were
weighed. The sensitivity of the balance is 1 Ug. Air to the chamber flows
at about 17 m3/hr on a one-pass basis, and keeps the chamber pressure at
about 2.5 kPa above atmospheric. The control system keeps chamber conditions
at 22.2 * 0.6°C and 63 £ 2 percent relative humidity, and air entering the

chamber is filtered through a 99.99 percent DOP-efficient filter. Figqure 6
shows a technician weighing a 47 mm filter after test, using the weighing

chamber.
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Figure 3. Volkswagen Rabbit during test.

Figure 4. Unloading of 20x20 filter from holder.
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Figure 6. Filter weighing in a temperature- and humidity-controlled chamber.
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D. Analysis of Particulate Composition

Particulate samples were acquired by several methods for various analyses.
After determining particulate matter weights, the samples were subjected to
analysis for major elements and trace elements. Some particulate samples were
collected in order to obtain the soluble fraction of particulate matter. Anal-
ysis of the soluble fraction is discussed in the next section.

1. Trace Elements

Analysis for trace elements (metals and sulfur) in the particulate
matter was performed on 47 mm Fluoropore filter samples. As provided in the
contract agreement, these determinations were made at EPA's Research Triangle
Park laboratories as part of the EPA in-house measurement program. The in-~
strumentation used for these analyses was a Siemens MRS-3 x-ray fluorescence
spectrometer.

2. Major Elements

Samples collected on 47 mm glass fiber filters were sent to Galbraith
Laboratories and analyzed for carbon and hydrogen content by combustion and
subsequent gas analysis. The equipment used was a Perkin-Elmer Model 240B
automated thermal conductivity CHN analyzer. Results of this analysis was
reported in percent of submitted mass and weight of element detected on the
filter. These results make the filter weighing accuracy very important.

E. Analysis of the Soluble Fraction of Particulate Matter

The soluble fraction of particulate matter was obtained by extraction
from the 500 x 500 mm (20x20 inch) Pallflex filters. This large filter enabled
enough soluble material to be extracted so that the total amount could be
divided into smaller aligquots, then analyzed for a variety of constituents.

1. Total Soluble Organics

The 500 x 500 mm filters were weighed before and after test to
determine the weight of particulate matter. Each filter was extracted using
methylene chloride in a Soxhlet apparatus. The solvent volume was reduced at
low temperature and under vacuum. The remaining solvent/solubles were trans-
ferred to a preweighed container, and the solvent was evaporated by nitrogen
purging. The total mass of solubles was determined gravimetrically, and the
percent of solubles in the particulate matter calculated.

2. Major Elements

One aliquot of the dried, weighed soluble exttract was submitted to
Galbraith Laboratories and analyzed for carbon, hydrogen, oxygen, and sulfur
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by the technique and instrumentation described in Section IV, D.2 (Perkin-
Elmer 240B). An additional aliquot of soluble extract was submitted to SwRI's
Mobile Energy Division for nitrogen analysis by oxidative pyrolysis and
chemiluminescence.

3. Solubles Boiling Range and Individual n-Paraffin Analysis

Another aliquot of soluble extract was submitted to SwRI's Mobile
Energy Division for determination of the boiling range and reference to nor-
mal paraffins. The procedure is a high-temperature variation of ASTM D2887-73.
Each aliquot was dissolved in carbon disulfide, and an internal standard (Co
and Cj3 compound) was added for quantitative results. The maximum temperature
that this column reached was 450°C, eluting compounds boiling up to 650°C.

4, Benzo (a)pyrene (BaP) and Ames Bioassay

An additional 500 x 500 mm (20x20 inch) filter was extracted, and
the extract was divided into eleven aliquots. One aliquot was used to deter-
mine the BaP content of the soluble extract. This analysis was performed by
SwRI's Department of Emissions Research. The procedure, developed by others(l3l
is based on high-performance liquid chromatography to separate BaP from other
organic solubles in particulate matter; and it incorporated fluorescence
detection to measure BaP. The instrument used was a Perkin-Elmer 3B liquid
chromatograph equipped with a MPF-44 fluorescence spectrophotometer. Excita-
tion was at a wavelength of 383 nm, and emission was read at 430 nm. The
remaining ten aliquots were shipped on dry ice to EG&G for Ames bioassay
testing. The Ames test refers to a bacterial mutagenesis plate assay with
Salmonella typhimurium, according to the method of Ames.

5. Fractionation by Relative Polarity

The composition of the organic soluble portion of the particulate
matter is complex, and its separation into individual compounds is very dif-
ficult. Fractionation of the solubles by high performance liquid chromatog-
raphy (HPLC) separates the sample into a series of fractions of increasing
molecular polarity. This procedure is discussed in detail in a CRC report.(15)
Briefly, an organic solubles sample is initially carried in a solvent com-
posed of 95 percent hexane and 5 percent methylene chloride, a relatively
non-polar mixture. After a period of time, the ratio of methylene chloride
to hexane, and therefore solvent polarity. is increased at a rate of 5 percent
methylene chloride per minute. At 100 percent methylene chloride, the carrier
solvent is moderately polar. A fluorescence detector is used at an excitation
wavelength of 303 nm and an emission wavelength of 418 nm. A UV detector is
used at wavelength of 254 nm. At these wavelengths fluorescence and UV
responses of compounds are mapped as a function of column elution time,
reflecting polarity.
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V. TEST PLANS AND OPERATING SCHEDULE

The following sections describe the test plan, sequences, and schedule.
A summary of the exhaust constituents evaluated is summarized in Table 6.
Test efficiency was achieved by grouping similar sample collection techniques
together, to minimize vehicle running time. Discussion of the analysis
techniques are presented in Section IV of this report.

The vehicle followed two transient cycles, FTP and HFET, during most
sample collection and measurement runs. These cycles are routinely used in
emission testing and are well documented in other works. (1/3,6,11)  smoke
evaluation was performed separately during the cold transient portion of the
FTP (first 505 seconds). The cold transient portion incorporates all of the
most interesting modes from a smoke standpoint, including cold engine start,
first idle, first acceleration, second idle, and second acceleration. Steady-
state modes at idle, 50 kph, and 85 kph were used to obtain raw exhaust sam-
ples for odor analysis. Vehicle running time on the steady-state modes was
governed by the sample volume requirements of the odor measurement procedure
(DOAS) .

The test plan incorporating the cycles and evaluations for each test
fuel is given in Table 7. Samples taken over each 2-bag FTP were defined as
a "cold FTP" or a "hot FTP." Testing for each fuel required a minimum of
three days. After the first day of testing, as many of the results as pos-
sible were reviewed to determine whether or not replicate analysis would be
required on the second day of testing. It was important to determine the
validity of the tests as early as possible, to avoid costly reruns and de-
pletion of limited test fuel quantities by repurging the fuel system. Pro-
cedure for fuel system purging between test fuels is discussed in Section IV.
Duplicate filter samples were collected on Day 2, and retained for possible
replicate analyses. In some cases, samples were stored in their most stable
form, then submitted for analysis as a group (rather than individually) to
minimize the effects of day-to-day variability in an analytical procedure.

Utilizing this test plan on nine test fuels yielded a total of 30 runs,
including baseline repeats and additional runs to support unexpected results.
At the Project Officer's request, several initial tests were performed to
determine lab-to-lab correlation of test results on the vehicle. Also, some
testing was requested to determine whether or not the vehicle used in the
study could be run to simulate an earlier model used in another study. These
efforts are discussed in Section III, Part A.
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TABLE 6.

OUTLINE OF CHEMICAL AND PHYSICAL EXHAUST EVALUATIONS

Exhaust component Collection
under study Constituent(s) analyzed for Method Analysis technique(s)
Smoke smoke (visible) - EPA smokemeter (continuous)
gases HC, CO, COp, NOy sample bag constant volume sampler
aldehydes wet impingerx DNPH
odor DOAS traps DOAS analyzer
phenols wet impinger extraction, GC
particulate total mass Pallflex filters gravimetric
size distribution impactor-filter gravimetric

sulfur & trace elements

carbon, hvdrogen in
particulate

organic extractable substances
BaP in organic solubles

molecular weight range of
organic solubles

carbon, hydrogen in solubles

bioclogidal response of
solubles

polarity profile of solubles

filter, 47 mm
Fluoropore
filter, 47 mm
glass fiber

"20x20" filter

x-ray fluorescence
combustion (commercial)

soxhlet extraction
1.C, fluorescence detection

GC
combustion (commercial)

Ames bioassay
HPLC
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TABLE 7. TEST PLAN FOR EACH FUEL

Day 1 Day 22 Day 3

cold transient

Analysis or Sample Cold FTP|Hot FTP (HFET |Idle|50 kph |85 kph|Cold FTP|Hot FTP |HFET (505 seconds)

gaseous HC, CO, NOx, CO2 X X X X X X X X X -

sulfur & trace metals X X X - - - - - - -

particle size distribution —_R - - - - - - - -

organic extractablesc X X X - - - - - - -

total particulate mass X X X X X X X X X -

C & H in particulate X X X - - - - - - -

odor - - - X X X X X - -

aldehydes - - - - - - X X X -

phenols - - - - - - X X X -

BaP and Ames bioassay - - - - - - X X X -

smok e - - - - - - - - - X

aRepeat samples optional

One sample collected for entire 4-bag FTP )
Organic extractables divided into aliquots for HPLC, carbon & yydrogen, and boiling

range analyses



VI. GASEQOUS EMISSION AND ODOR RESULTS

This report section includes presentation and discussion of results on
regulated gaseous emissions, aldehydes, phenols, and exhaust odor. Data on
regulated gaseous emissions, including CO» and fuel consumption, were obtained
by analysis of bag samples collected from the CVS-diluted exhaust. In most
cases, confidence limits could not be calculated due to an insufficient num-
ber of data points. For a few emissions, sufficient replicate tests were
performed on base fuel only to allow computation of confidence limits. Where
applicable, these limits are shown as the standard error bar on the graphical
presentations. Emissions repeatability was good in most cases, ‘with replicate
results on the same fuel deviating 5 percent or less from results of the first
run. When emissions differed by more than about 5 percent between runs on
different fuels, the emissions variation was considered likely to be a result
of fuel property variation.

A. Regulated Gaseous Emission Results

Data on regulated gaseous emissions, including CO2 and fuel consumption,
were obtained by analysis of bag samples collected from the CVS-diluted exhaust.
These results are summarized in Tables 8 and 9. The results are reported for
each individual bag, a calculated 3-bag FTP, and a calculated 4-bag FTP. The
computer printouts for each test are located in Appendix C, pages C-2 through
Cc-71.

Vehicle performance using fuel blend EM-475-F, base fuel and 35 percent
SRC-II, was marginal. A complete FTP was not possible due to the high level
of emissions, causing sample system plugging. The only results obtainable
were for the first 505 seconds of a cold-start FTP. The gaseous emissions,
as shown in Table 7, indicate significant increases in HC, CO, NOyx, and fuel
consumption. Probable cause for these increases was the inability of the
engine to produce normal power at normal rack settings on this low cetane
number (31) fuel. Use of EM-475-F required more rack opening to operate the
vehicle over the FTP driving schedule. This increase in rack position, and
consequent larger volume of fuel injected, is confirmed by the increase in
fuel consumption noted. With overall richer off-design engine operation, an
increase in emissions was expected.

The "3-bag" composite values for HC, CO, NOyx from Table 8 are shown as
a bar graph in Figure 7. The greatest hydrocarbon and carbon monoxide in-
creases, as compared to the base fuel, were observed with the Broadcut and
the 25% SRC-II blend. Hydrocarbon emissions with these two fuels more than
doubled as compared to the base fuel. An earlier study(62 using a similar
vehicle operating on various petroleum-based fuels, reported increases in HC
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TABLE 8. AVERAGE REGULATED GASEQUS EMISSIONS DATA DURING FTP

| Ewisgions (g/kn) and Fuel Usage _(%/100 km)
Fuel Item FTP Bag Number 3-baag 4-bag
1 2 3 4 FTP FTP3
Base
DF-2 HC 0.40 0.26 0.33 0.25 0.31 0.31
co 1.23 0.82 1,03 0.80 0.96 0.95
EM-329-F co2 179. 164, 156, 163, 165. 165,
NOx 0.67 0.67 0.64 0.66 0.66 0.66
Fuel 6.94 6.33 5.95 6.32 6.37 6.36
Shale Diesel
Fuel-Marine | HC 0.42 0.26 0.34 0.27 0.31 0.32
co 1.33 0.88 1.17 0.84 1.06 1.04
EM-453-F co2 187. 167. 163. 164. 171, 170.
NOy 0.68 0.67 0.67 0.68 0.67 0.68
Fuel 7.31 6.49 6.37 6.37 6.63 6.59
Paraho JP-5 .
HC 0.48 0.28 0.49 0.29 0.38 0.38
co 1.41 1.04 1.33 1.00 1.20 1.19
EM-473-F coy 182, 163. 156. 158, 165. 165.
NO, 0.71 0.69 0.68 0.69 0.70 C.69
Fuel 7.30 6.53 6.30 6.32 6.62 6.56
Coal Case
5A HC 0.51 0.30 0.46 0.32 0.39 0.39 :
co 1.49 1.00 1.39 1.03 1.21 1.22 X
EM-474-F coz 187. 166, 160. 157. 169. 166.
NOx 0.84 0.85 0.79 0.83 0.83 0.82
Fuel 6.92 6.11 5.94 5.78 6.23 6.13
Broadcut
HC 1.04 0.55 0.65 0.61 0.68 0.70
co 1.58 1.35 1,27 1.36 1.38 1.38
EM-476-F Co2 181. 162. 158, 157. 164. 163.
NOy 0.65 0.67 0.60 0.64 0.65 0.64
Fuel 7.36 6.51 6.36 6.34 6.64 6.59
35% SRC~II
HC 3.52 - -- -— -- --
co 3.05 -- - - - -
EM-475-F Co2 222.6 - .- j— - -
NOy 0.98 - - - - -
Fuel 8.52 - - -— . .
25% SRC-II
HC 1.18 0.47 0.41 0.42 0.60 0.59
co 1.48 1.29 1.22 1.26 1.31 1.30
EM-478-F €02 191. 171. 163, 159. 173. 170.
NOx 0.78 0.76 0.73 0.75 0.76 0.7
Fuel 7.17 6.36 6.08 5.93 6.45 6.32
258 EDS
HC 0.48 0.26 0.35 0.25 0.33 0.32
co 1.50 0.94 1.26 0.95 1.14 1.14
EM-482-F co, 181.3 159.9 154.6 153.6 162.8 161.0
No 0.72 0.74 0.71 0.73 0.73 0.73
Fuel 6.83 5.98 5.81 5.74 6.11 6.04
25% EDS
Naphtha HC 0.41 0.29 0.39 0.25 0.34 0.33
co 1.37 1.05 1.23 0.96 1.16 1.14
EM-485-F co, 190.9 167.8 160.4 159.8 170.6 168.2
No_ 0.76 0.78 0.71 0.75 0.76 0.75
Fuel 7.38 6.47 6.21 6.15 6.59 6.49
a
Calculated
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TABLE 9. AVERAGE RESULTED GASEOUS EMISSIONS DATA DURING HFET AND STEADY-STATE

Emissions (g/km) and Fuel Usage (£/100 km)
Fuel Item Steady-State
HFET Idled 50 kph 85 kph
Base
DF~2 HC 0.35 2,13 0.17 0.39
co 1.04 9.30 0.54 1.20
EM-329-F [os7] 133, 1136. 124. 134,
NO, 0.61 5.78 0.53 0.67
Fuel 5.17 0.44 4.77 5.22
Shale Diesel
Fuel-Marine HC 0.37 2,94 0.24 0.40
co 1.20 9.45 0.70 1.35
EM-453-F co2 146, 1169. 123, 142,
NOx 0.67 6.09 0.54 0.69
Fuel 5.66 0.45 4.73 5.49
Paraho JP-5
HC 0.79 2.10 0.09 0.61
co 1.60 11.3 0.39 1.81
EM-473-F co2 139, 1067. 107. 142,
NOy 0.66 6.90 0.51 0.72
Fuel 5.71 0.43 4,25 5.79
Coal Case
5A HC 0.46 7.23 0.45 0.63
co 1.41 22,1 0.51 1.79
EM-474-F coy 145. 1176. 108. 148,
NOy 0.84 6.18 0.42 0.92
Fuel 5.38 0.45 3.99 5.55
Broadcut
HC 0,61 11.0 0.20 0.71
co 1.18 24.5 0.47 1.29
EM-476-F C0o2 138. 1117. 106. 135,
NOy 0.58 5.67 0.41 0.61
Fuel 5.57 0.47 4.21 5.49
35% SRC-II
HC — - - -
co - . - -
EM~475-F coz - - - .
NOx — -— . o
Fuel - _— - —
25% SRC-II
HC 0,28 11.6 0.64 0.25
co 0.92 26.4 0.56 0.83
EM-478-F coz 142, 1097. 118. 144.
NOx 0.76 0.75 0.45 0.84
Fuel 5.25 0.43 4.39 5.34
25% EDS
HC 0.34 6.60 0.17 0.31
co 1.12 18.09 0.37 1.11
co 136.1 1097. 103.0 136.5
EM-482-F No2 0.71 5.79 0.43 0.82
Fusl 5.12 0.42 3.84 5.13
25% EDS
Naphtha HC - - - -
co - - -- --
co - -- -- --
EM-485-F NO% -- - - --
Fufl -- - - -

%mission in g/h instead of g/km, fuel in £/h instead of £/100 km
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and CO emissions of up to 4 times the base fuel level. The cetane numbers

of the two fuels in that study were 49 and 42. The cetane number spread
between the fuels in this study was greater (50 to 35 and 38), but smaller

HC increases were noted. Probable cause for the Broadcut fuel's low cetane
number was the presence of low molecular weight paraffins, while the 25%
SRC-II fuel's low cetane was probably attributable to its rather high aromatic
content.

All the test fuels resulted in higher NOyx emissions than the base fuel.
Use of the Coal Case 5A material resulted in higher NOy emissions than the
other blends. Another study(3) resulted in developing prediction equations
for several emissions as a function of fuel properties. NOx emissions were
associated with fuel aromatic and nitrogen content. The Coal Case 5A fuel
contained high aromatics and nitrogen. The prediction equations themselves
could not be used per se, as they contain a constant term which is applicable
to the specific vehicle/engine tested (Mercedes-Benz 240D). A similar statis-
tical analysis incorporating the wide variance in fuel properties of this
study could yield similar prediction equations. Comparing the two middle-
distillate coal-derived fuel blends, 25% SRC-II and 25% EDS, the SRC-II blend
was associated with high emissions. The 25% middle-distillate and the 25%
EDS naphtha gave almost identical HC, CO and NOyx emissions.

Figure 8 shows HFET results in bar graph form similar to Figure 7. The
25% EDS naphtha was not run on the HFET. It was only used on a limited basis
for very few tests. Complete evaluation of the 25% EDS naphtha may occur in
another study if preliminary results generated during this study are of suf-
ficient interest. Paraho JP-5 was associated with more substantial HC and
CO increases on the HFET, as compared with the base fuel, than was the case
for the FTP. Coal Case 5A increased HFET NOx over baseline more than the
other blends, and it also increased CO about 40 percent. It is interesting
to note that the 25% EDS blend gave slightly higher HC and CO (NOx about the
same) as compared with the 25% SRC-II. Similar comparison between these two
blends during the FTP indicated the opposite trend.

Fuel consumptions for the test fuels during both transient cycles are
shown graphically in Figure 9. During both cycles, all the test blends showed
slightly increased fuel consumption except Coal Case 5A and 25% EDS. The 25%
EDS appears to result in the same or slightly lower fuel consumption as com-
pared with the base fuel. Coal Case 5A showed increased fuel consumption over
the base fuel during the HFET, but was about the same during the FTP. FTP and
HFET results indicate that the 25% EDS blend was associated with between 5
(FTP) and 12 (HFET) percent less fuel consumed as compared with the 25% SRC-IT

blend.
B. Aldehyde and Phenol Results

Concentrations of a number of individual low-molecular weight aldehydes
were determined in CVS-diluted exhaust. The results for each aldehyde species
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and their sums during the FTP are presented in Table 10. "Total" aldehydes
refers to the sum of the aldehydes determined using the procedure discussed
in Section IV. This "total" for each of the test fuels is shown graphically
in Figure 10. Table 11 contains the phenol results during the FTP and the
"total" phenols are also shown graphically in Figure 10.

"Total" aldehyde emission decreases, as compared with the base, were
observed with the 25% SRC-II and the 25% EDS blends. Both blends gave sim-
ilar aldehyde emissions (%3 mg/km). No aldehyde increases over the base were
seen with the fuels tested during the FTP. Paraho JP-5 and Broadcut test
fuel were associated with decreases in FTP phenol emissions as compared to
base fuel. The 25% EDS blend doubled the base fuel's phenol emissions during
the FTP. It is interesting to note that although the aldehyde emission rates
for the 25% SRC-II and 25% EDS blend were approximately the same, the 25%
SRC-II blend did not increase phenols as did the 25% EDS blend.

Aldehyde and phenol results during the HFET are listed in Table 12.
Their "total" values are shown as a bar graph in Figure 11. As seen in the
FTP results, no "total" aldehyde increases were observed when compared to the
base fuel's results. Again, aldehyde decreases were seen with the 25% SRC-II
and 25% EDS blends. Phenol decreases during the HFET were associated with
the Paraho JP-5 and the Broadcut test blend (same trend as FTP), The 25%
SRC-ITI blend, however, increased phenols to over 14 times the base fuel level
during the HFET. The same blend did not affect phenols during the FTP. A
similar situation occurred with the 25% EDS phenol results. No change was
observed during the HFET, but an increase was seen during the FTP. Coal Case
5A more than doubled the base fuel's phenol emissions during the HFET.

C. Results of Odor Analysis

This subsection contains results from instrumental odor evaluations
(DOAS). The chromatographic procedure separates an oxygenate fraction
(liquid column oxygenates, LCO) and an aromatic fraction (liquid column
aromatics, LCA). studies (12/16) have been made in an attempt to correlate
instrumental analysis to a panel of trained human evaluators. One study(l6)
indicated that TIA (LCO-based) of less than 1.0 would be rated by a trained
panel at less than "D"-1. A perceived odor intensity of "D"-1 by the Turk
method is considered a light (barely perceptible) odor. It should be noted
that since the TIA (total intensity of aroma) is calculated using a logarithmic
eguation, each increase of one unit in the TIA value relates to a concentra-
tion increase by a factor of ten.

Results of the odor analysis are listed in Table 13. The TIA values
(LCO~-based) are shown graphically in Figure 12. During idle operation, the
Broadcut and 25% SRC-II blends increased odor as compared to the base. A
slight reduction was observed with the Paraho JP-5. At the 50 kph cruise
condition, the Coal Case 5A was associated with the highest odor levels as
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TABLE 10.

FTP ALDEHYDE EMISSIONS DATA

Fuel Description and Code (EM-XXX-F)
Shale Coal
Base Diesel | Paraho Case Broad- 25% 25%
Operating DF-2 Marine JP-5 5A cut SRC-II EDS
Schedule Compound {s) mg/km 329 453 473 474 476 478 482
Cold FTP Formaldehyde 7. 7. 8. 4, 14. 3. 5.
Acetaldehyde 2. 1. 2. 0.0 0.7 0.0 0.0
Acetone? 2. 0.0 0.0 0.0 0.0 0.0 0.0
Hexanaldehyde 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Benzaldehyde 0.0 2. 8. 0.0 3. 0.0 0.0
"Total" 11. 10. 18. 4. 18. 3. 5.
Hot FTP Formaldehyde 10. 6. 6. 7. 6. 2. 0.0
Acetaldehyde 2. 1. 3. 3. 0.0 0.0 0.0
Acetoned 3. 0.0 0.0 0.0 0.0 0.0 0.2
Hexanaldehyde 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Benzaldehyde 0.0 2. 0.0 0.0 3. 0.0 1.
"Total" 15. 9. 9. 10. 9. 2. 1,
Calculated
1981 FTP Formaldehyde 9. 6. 7. 6. 9. 2. 2.
Acetaldehyde 2. 1. 3. 2. 0.0 0.0 0.0
Acetone® 3. 0.0 0.0 0.0 0.0 0.0 0.1
Hexanaldehyde 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Benzaldehyde 0.0 2. 3. 0.0 3. 0.0 0.6
"Total" 14. 9. 13. 8. 12. 2. 3.

@Included acrolein and propanol
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TABLE 11.

FTP PHENOL EMISSIONS DATA

Fuel Description and Code (EM-XXX-F)

Shale Coal
Base Diesel Paraho Case Broad- 25% 25%
Operating DF-2 Marine Jp-5 5A cut SRC-IT EDS
Schedule Compound (s) mg/km 329 453 473 474 476 478 482
Cold FTP Phenol 0.0 0.0 0.0 0.0 0.0 0.0 0.9
Salicylaldehyde 0.0 0.0 0.0 0.0 0.0 3. 1.
m-Cresol + p-Cresol 1. 3. 0.0 0.0 0.5 1. 1.
Group 5% 4. 0.0 0.0 0.5 0.0 0.2 1.
2,3,5-trimethylphenol 0.4 0.0 0.0 0.0 0.0 0.4 0.6
2,3,5,6-tetramethylphenol 0.3 0.0 0.5 0.0 5. 14. 5.
2-n-propylphenol 7. 8. 0.0 16. 0.0 0.0 0.0
"Total" 13. 11. 0.5 17. 6. 19. 10.
Hot FTP Phenol 0.0 0.0 0.0 0.0 0.0 0.0 0.0
salicylaldehyde 0.0 0.0 0.0 0.0 0.0 0.0 0.0
m-Cresol + p-Cresol 0.1 0.6 0.0 2.4 0.0 0.5 0.4
Group 52 2. 0.0 0.0 0.0 0.0 0.0 0.4
2,3,5-trimethylphenol 0.1 0.0 0.0 0.0 0.0 0.0 0.6
2,3,5,6-tetramethylphenol 0.2 0.0 0.5 0.0 0.0 7. 33.
2-n-propylphenol 8. 10. 0.0 9.8 0.0 0.0 0.0
"Total” 10. 11. 0.5 12, 0.0 8. 34.
Calculated
1981 FTP Phenol 0.0 0.0 0.0 0.0 0.0 0.0 0.4
salicylaldehyde 0.0 0.0 0.0 0.0 0.0 1. 0.4
m-Cresol + p-Cresol 0.7 2. 0.0 1.4 0.2 1. 0.7
Group 52 3. 0.0 0.0 0.2 0.0 0.1 0.7
2,3,5-trimethylphenol 0.3 0.0 0.0 0.0 0.0 0.2 0.6
2,3,5,6-tetramethylphenol 0.3 0.0 0.5 0.0 2. 10. 21.
2-n-propylphenol 8. 9. 0.0 12.5 0.0 0.0 0.0
“Total" 12. 11. 0.5 14. 2. 12 24

aGroup 5 consists of p-ethylphenol, 2-isopropylphenol, 2,3-xylenol, 3,5-xylenol, 2,4,6-trimethylphenol
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TABLE 12.

HFET PHENOL AND ALDEHYDE EMISSION DATA

Fuel Description and Code (EM-XXX-F)

Shale Coal
Compounds Base Diesel | Paraho Case Broad- 25% 25%

DF=-2 Marine JP-5 5A cut SRC-II . EDS

329 453 473 474 476 478 482
Phenols, mg/km
Phenol 0.0 0.0 0.0 2. 0.0 0.0 1.
Salicylaldehyde 0.0 0.0 0.0 0.0 0.0 210. 0.5
m-Cresol +p-Cresol 1. 0.2 0.0 0.5 0.0 0.0 0.0
Group 5% 2. 0.5 0.0 0.9 0.0 0.4 0.0
2,3,5-trimethylphenol 0.03 0.0 0.0 0.0 0.0 0.0 0.3
2,3,5,6~tetramethylphenol 0.6 0.0 0.0 0.0 0.2 4. 8.
2-n-propylphenol 4. 8. 1. 14. 0.0 0.0 0.0
"Total" 8. 9. 1. 17. 0.2 214. 10
Aldehydes, mg/km
Formaldehyde 9. 8. 6. 6. 11. 0.0 1.
Acetaldehyde 1. 0.0 0.0 1. 3. 0.0 0.0
AcetoneP 5. 3. 0.0 0.0 0.0 0.0 0.0
Hexanaldehyde 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Benzaldehyde 0.0 2. 7. 0.0 2. 0.0 2,
"Total" 15. 13. 13. 7. 16. 0.0 3.

aGroup 5 consists of p-ethylphenol, 2-isopropylphenol, 2,3-xylenol, 3,5-xylenol, 2,4,6-~trimethylphenol

bIncluded acrolein and propanol
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TABLE 13, RESULTS OF ODOR ANALYSIS AT STEADY-STATES
TIA

Date Fuel Code Fuel Type Condition ILCA, Ug/1 I.CO,ug/1 I.CA LCO
12-12-80) EM-329-F Base DF-2 Idle 55. 3.7 1.6 l.6
50 kph 110. 7.5 1.8 1.9

85 kph 400. 21. 2.2 2.3

1-19-81 EM-453-F Shale Idle 7.5 4.4 1.0 1.6
Diesel 50 kph 23, 12, 1.4 2.1

Marine 85 kph 60. 15. 1.6 2,2

5-6-81 EM—-473-F Paraho Idle 9.6 1.4 1.1 1.1
JP-5 50 kph 35. 3.1 1.5 1.5

85 kph 560, 23. 2.3 2.4

5-19-81 EM-474-F Coal Case Idle 27. 6.3 1.4 1.8
5a 50 kph 76. 25. 1.7 2.4

85 kph 160. 67. 1.9 2.8

5-27-81 EM-476-F Broadcut Idle 297. 13. 2.1 2.1
50 kph 220. 1z, 2.0 2.1

85 kph 592. 53. 2.3 2.7

7-17-81 EM-478-F 25% SRC-IT Idle 143. 13. 1.9 2.1
50 kph 17. 3.5 1.3 1.1

85 kph 14. 3.2 1.2 1.1

8-3-81 EM—-482-F 25% EDS Idle 78. 6.5 1.5 1.8
50 kph 360. 16. 1.7 1.2

85 kph 129. 24. 1.5 2.4
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compared with the base. The 85 kph cruise results show that the Coal Case 5A
and the Broadcut were associated with the highest odor levels. Lowest odor
level was observed with the 25% SRC-II blend. In summary, the Broadcut and
Coal Case 5A test fuels generally exhibited the highest odor levels during
the three steady-state modes. Only at idle did the 25% SRC-II and 25% EDS
test fuels' odor levels exceed the base fuel's. Shale diesel marine gave
results similar to base fuel during the three steady-states.
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VII. SMOKE AND PARTICULATE EMISSION RESULTS

This section of the report presents summary data and discussion on vis-
ible smoke, total particulate mass emissions, particle size distribution, and
particulate matter elemental analysis. In addition, it includes information
on organic solubles in particulate matter, elemental analysis of the solubles,
BaP in solubles, boiling range of organic solubles by gas chromatograph anal-
ysis, polarity profile of the solubles, and bioassay analysis.

A. Visible Smoke Emissions

Visible smoke was measured using an EPA-type smokemeter over the first
505 seconds (the "cold transient phase") of the FTP. Data, taken on a 2-pen
strip chart recorder, consisted of vehicle speed and smoke opacity versus
time. The traces, which were analyzed manually, are located in Appendix D,
Pages D-2 through D-9. The results are summarized in Table 14.

TABLE 14. SUMMARY OF VISIBLE SMOKE DATA

Smoke Opacity, %, by fuel, EM-XXX-F
Condition 329 453 473 474 476 475 478 482

Cold Start peak 21.2 46.8 36.0 66.0 33.0 66.0 58.8 58.2

Cold idle, avg.
(after start) 0.2 1.0 1.4 0.4 3.0 60.0 3.5 4.0

1st accel. peak 28.2 44.2 61.5 40.5 44,2 92.0 63.5 67.8

Idle at 125 secs,
avg. 0.7 0.5 0.8 0.6 0.5 21.0 1.0 1.7

Accel. at 164 secs,
peak 37.5 27.2 20.0 71.2 20.6 59.0 42.0 41.3

These data indicate rather dramatic smoke effects when running EM-475-F,
the 35% SRC-II blend. Its smoke levels were very high at the start and even
at the 125 second idle, by which time all the other fuels show very little
smoke production at idle. Base fuel EM-329-F generally exhibited the lowest
smoke levels. At the 164 second acceleration, however, several fuels did
give lower smoke readings than the base fuel. Shale diesel marine (453),
Paraho JP-5 (473), and the Broadcut (476) all showed reduced smoke at the
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164 second acceleration. With the exception of the 35% SRC-II, the greatest
smoke level ihcreases were generally associated with the other test fuels
containing cogl—derived liquids; Coal Case 5A (474), 25% SRC-II (478), and
25% EDS (482). Smoke levels for the two blends containing 25% coal~derived
middle distillate (from different processes), 478 and 482, are almost
identical.

B. Particulate Mass Emissions

Particulate mass emissions during the two transient cycles and the three
steady-states are summarized in Table 15. Individual run data are located on
the computer printouts in Appendix C. FTP and HFET results are presented
graphically in Figure 13. The trends by fuel are similar for both operating
cycles except for the 25% SRC-II. The 25% SRC-II particulate mass rate was
56 percent above the base fuel rate during the FTP, but the rates were the
same during the HFET. One possibility is that the combustion of the SRC-II
material improves as the vehicle warms up. Particulate mass emission increases
were observed with the Coal Case 5A, and to a lesser extent with the EDS blends.
These results are not unexpected, based on an earlier study.(3) In that study,
a regression equation for particulate mass emissions from a single vehicle was
formulated. Particulate increases were associated with fuel aromatic content
and fuel nitrogen increases. The 25% SRC-II blend had the highest aromatic
and nitrogen levels of the blends tested. As stated earlier in the report,
the 25% EDS naphtha test blend was evaluated only on selected cycles, and for
selected emissions. Broadcut fuel decreased particulate emission 16 percent
during the FTP, and 32 percent during the HFET as compared with the base. The
poor combusion characteristics of the 35% SRC-II are shown in Table 15 as a
significant particulate increase. Filter plugging prevented further testing
of this material.

TABLE 15. AVERAGE PARTICULATE MASS EMISSION DATA

Grams Particulate per Kilometer
Calculated Steady-State
Fuel Code Fuel Type 1981 FTP HEET | Idle? | 50 kph | 85 kph
EM-329~F Base DF-2 0.25 0.25 0.71 0.17 0.28
EM-453~F Shale Diesel Marine 0.27 0.27 0.60 0.18 0.36
EM-473-F Paraho JP-5 0.25 0.26 0.48 0.08 0.26
EM-474~F Coal Case 5A 0.32 0.35 1.14 0.14 0.46
EM=-476-F Broadcut 0.21 0.17 0.84 0.08 0.20
EM-475-F | 35% SRC-II 2.06P ——— | ———— _—
EM-478~-F 25% SRC-IT 0.39 0.24 1.53 0.13 0.24
EM~-482-F 25% EDS 0.28 0.28 1.05 0.17 0.28
EM-485-F | 25% EDS Naphtha 0.30 —— | ——— —_—— ———

a_ . . . .
Emissions in g/h instead of g/km
Calculated on basis of cold 505 data
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Steady-state data show that the idle mode is the chief contributor to
the increases observed in the FTP data for the coal-derived liquid blends
(Coal Case 5A, 25% SRC-II, and the two EDS fuels). These data also help to
explain the particulate emission decreases for 25% SRC-II from the FTP to the
HFET. At higher speeds the 25% SRC-II particulate emissions are lower than
the base fuel.

C. Particulate Size Distribution

Data from impactor runs were analyzed and are presented as percent of
the total particulate mass by stage in Table 16. Table 16 shows that in most
cases, over half the particulate mass was composed of particles smaller than
0.2 Um. Coal Case 5A generated the smallest particles (about 90- percent
<0.2 um). Largest particles were seen with the 35% SRC-II blend, although
these particles were collected only during the cold 505 seconds of the FTP;
while the other samples were collected during an entire "4-bag" FTP.

Table 17 lists the particle size distributions as cumulative mass per-
cent smaller than stage cutoff diameter, and these data are shown graphically
in Figure 14. This graph indicates a fairly wide variation in size distribu-
tions by fuel, with a substantial fraction of the variation occurring on the
back-up filter. The 25% EDS blend generated about the same distribution of
particle sizes as the 25% SRC-II blend.

D. Analysis of Particulate Composition

This subsection includes data on major elements and trace elements. Car-
bon and hydrogen analyses were performed on particulate collected using 47 mm
glass fiber filters. Particulate collected on 47 mm Fluoropore filters was
analyzed for trace elements.

Carbon and hydrogen data are listed in Table 18. As seen in an earlier
study(3% the data show fairly high carbon content, indicative of "dry" or soot-
like particulate material in most cases. The 25% SRC-II blend gave somewhat
lower carbon percentage in particulates, indicating a more oily material. The
hydrogen content of this particulate sample, however, does not support the
oily material supposition. The technique used to analyze carbon and hydrogen
content of particulate collected on glass fiber filters appears somewhat ques-
tionable based on these results and others$3’6 A new procedure is needed to
insure correct and accurate analysis of particulate collected on glass fiber
filters.

Data on trace elements are given in Appendix D, page D-10. As a whole,
these elements made up 0.3% to 1.6% of the particulate mass. The trace elements
found most commonly in the particulate matter were sulfur, iron, nickel, calcium,
and zinc. Possible sources of iron and nickel are wear products from the engine
and exhaust system. Sulfur, calcium, and zinc can probably be attributed to
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TABLE 16.

PARTICULATE SIZE DISTRIBUTION

Vehicle
Percent of Total Particulate Total
Stage g Stage g Stage g Stage g Stage g Stage g Stage g Stage %O Particulate

Fuel Code Fuel Description 9.5 ym (5.8 um (3.7 um [2.1 pym (1.2 um (0.8 um |2.5 um {0.2 ym |Filter g/cyclea
EM-329-F | Base DF-2 4.9 2.7 6.3 4.4 8.2 5.0 6.1 7.9 55. 5.81
EM-329-F | Base DF-2 6.8 6.3 2.0 2.3 5.7 2.3 2.7 6.7 65. 6.05
EM-453-F | Shale Diesel Marine 2.0 2.7 0.91 1.8 2.9 4.2 3.3 2.6 80. 6.58
EM-473-F | Paraho JP-5 0.0 3.0 8.0 8.0 5.0 4.1 9.1 0.0 63. 6.00
EM-474-F | Coal Case 5A 0.70 3.7 0.0 1.8 1.4 0.0 0.87 0.0 92. 7.80
EM-474-F | Coal Case 5A 0.0 0.90 0.68 4.9 4.2 0.23 0.0 0.0 89. 7.82
EM-476~F | Broadcut 3.1 3.7 3.8 5.1 3.6 3.6 2.3 0.0 75. 5.12
EM-475-F | 35% SRC-II 1.5 2.2 2.4 3.6 2.9 8.3 23. 16. 40. 17.85b
EM-478-F | 25% SRC-II 5.2 3.6 2.7 3.9 7.2 4.4 5.9 6.8 60. 8.49
EM-482-F | 25% EDS 2.1 3.1 2.7 4.6 4.8 3.8 3.8 7.0 68. 7.12

%pased on 47 mm Pallflex for 4-bag FTP
based on 903 seconds of first FTP only
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TABLE 17.

CUMULATIVE PARTICLE SIZE DISTRIBUTION DURING COLD AND HOT FTP

Vehicle
Cumulative Percent of Total Particulate Total
Stage g Stage g Stage g Stage g Stage Z Stage g Stage g Stage %O Particulate
Fuel Code Fuel Description 9.5 pm |5.8 ym {3.7 ym (2.1 ym (1.2 ym |0.8 pm (0.5 um {0.2 um |Filter g/cyclea
EM-329-F | Base DF-2 100.5 95.6 92.9 86.6 82,2 74.0 69.0 62.9 55. 5.81
EM-329-F | Base DF-2 99.% 93.0 86,7 84,7 82.4 76.7 74.4 71.7 65. 6.05
EM-453-F | Shale Diesel Marine 100.4 98.4 95.7 94.8 93.0 90.1 85.9 82.6 80. 6.58
EM-473~F | Paraho JP-5 100.2 100.2 97.2 89,2 81,2 76,2 72.1 63.0 63. 6.00
EM-474-F | Coal Case 5A 100.5 99.8 96.1 96.1 94.3 92.9 92.9 92.0 Q2. 7.80
EM-474-F | Coal Case SA 99.9 99.9 | 99.0 98,3 93.4 89.2 | 89.0 89.0 89 . 7.82
EM-476-F | Broadcut 100.2 97.1 93.4 89.6 84.5 80.9 77.3 75.0 75. 5.12
EM~-475-F | 35% SRC-II 99.9 98.4 96.2 93.8 90.2 87.3 79.0 56.0 40. 17_85b
EM-478-F | 25% SRC-II 99.7 94.5 90.9 88.2 84.3 77.1 72.7 66.8 60. 8.49
EM~482-F | 25% EDS 99.9 97.8 94,7 92.0 87.4 82.6 78.8 75.0 68. 7.12

abased on
based on

47 mm Pallflex for 4-bag FTP
903 seconds of first FTP only
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TABLE 18. CARBON AND HYDROGEN IN EXHAUST PARTICULATE MATTER

Fuel Fuel Weight Percent Vehicle Total
Code Description Cycle Carbon | Hydrogen Particulate, g/test?
EM-329-F base DF-2 FTPc 8l.6 2.89 2.708
FTPh 80.3 2.73 2.575
HFET 83.6 2.95 2.512
EM-453-F shale diesel FTPcC 84.8 2.53 3.630
marine FTPh 86.6 2.30 2.556
HFET 91.0 2.05 3.882
EM-473-F Paraho JP-5 FTPc 88.6 2.32 2.949
FTPh 90.8 2.74 2.104
HFET 93.7 2.39 3.359
EM-474~F Coal Case 5A FTPC 87.5 2.02 3.507
FTPh 88.2 2.28 2.817
HFET 87.4 1.76 5.117
EM-476~F Broadcut FTPc 83.3 2.91 2.505
FTPh 78.1 3.13 1.941
HFET 77.9 3.00 2.512
EM-478~F 25% SRC-II FTPcC 68.8 3.14 2.677
FTPh 65.9 2.20 2.129
HFET 41.9 0.97 3.444
EM-482-F 25% EDS " FTPc 78.9 1.75 3.943
FTPh 82.5 2.00 2.921
HFET 84.3 4.96 4.569

aBased on 47 mm Pallflex
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fuel sulfur and lubricating oil additives. The 25% SRC-II blend was associated
with measureable amounts of lead, manganese and bromine in the hot FTP and
HFET, while samples taken with the other fuels exhibited little of these ele-
ments, if any.

E. Composition of Organic Solubles in Particulate Matter

The organic soluble portion of the particulate was obtained from particu-
late samples collected on 20x20 inch Pallflex filters, using Soxhlet extraction
procedures (methylene chloride as solvent). The amounts of organic solubles
extracted are presented in Table 19 as percent of the total particulate mass.
This result gives an indication of the split between soot and condensed organ-
ics in the total particulate matter. During the FTP, the Broadcut and 25%
SRC-II test fuels generated particulate with substantially higher solubles
than the base fuel (25% vs 18%). These values indicate a more oily particu-
late, possibly containing more unburned fuel. Gaseous hydrocarbon increases
were also seen with these two fuels, supporting this supposition. During the
HFET, the Broadcut again increased the amount of organic solubles; but the 25%
SRC-II gave about the same levels as the base fuel. The 25% EDS naphtha gen-
erated particulate matter with solubles lower than those for the base fuel
during both the FTP and the HFET.

A portion of the organic soluble material was analyzed for carbon and
hydrogen. The results are given in Table 19. All the elemental data are
indicative of hydrocarbon-like materials (numeric H/C ratio between 1.79 and
1.83). Overall, there is no appreciable difference between the seven fuels
or the two cycles regarding carbon and hydrogen content of the resulting
organic solubles.

F. Gas Chromatograph "Boiling Range" Analysis of Organic Solubles

The organic soluble portion of particulate matter resembles a very heavy
0il or a varnish. A high-temperature GC-simulated boiling point distribution,
with an internal standard, was determined by an analysis of organic soluble
material from particulate generated with each fuel. Table 20 summarizes the
results for samples generated during both the FTP and HFET. The chromatograms
for each of the samples summarized in Table 20, along with an example analysis
of a crude oil and a calibration run, are located in Appendix D, Figures
D~9 through D-25.

FTP results show that solubles from tests on the Broadcut, 25% SRC-II
and 25% EDS test fuels show slightly lower boiling ranges as compared with
the base fuel for the first 40%. The percent recovery for the solubles indi-
cates that in some cases, a sizeable amount of material (over 30 percent)
boils over 640°C. Based on recoveries, Broadcut fuel yielded the largest
amount of organic solubles boiling under 640°C. Most of the test fuels emitted
more organic soluble compounds whose boiling points were under 640°C for the
HFET than for the FTP. Over ninety percent of the compounds generated using
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TABLE 19. COMPOSITION OF ORGANIC SOLUBLES FROM PARTICULATE MATTER

[4°)

Fuel Fuel Weight Percent Vehicle Total % of Total
Code Description Cycleb Carbon Hydrogen Solubles, g/testa Particulate
EM-329-F base DF-2 FTP 85.2 12.9 1.150 18.0
HFET 85.5 12.9 0.810 18.0
EM~453-F shale diesel FTP 85.6 13.0 1.098 17.7
marine HFET 85.7 13.0 0.838 17.0
EM-473-F Paraho JP-5 FTP 85.4 13.1 0.801 12.2
HFET 85.6 13.0 0.661 16.4
EM-474-F Coal Case 5A FTP 85.6 12.9 1.488 17.6
HFET 85.6 13.0 0.750 12.0
EM-476-F Broadcut FTP 85.5 13.0 1.181 25.2
HFET 85.2 12.9 0.682 23.9
EM-478-F 25% SRC-II FTP 85.3 12.8 1.771 25.6
HFET 85.0 13.0 0.658 16.4
EM-482-F 25% EDS FTP 84.8 12.8 0.955 13.1
HFET 85.5 13.0 0.602 12.7

8hased on 20x20 Pallflex filters
"4-pbag" FTP's




TABLE 20. CHROMATOGRAPH ANALYSIS OF ORGANIC SOLUBLES IN PARTICULATE MATTER

€S

Boiling Temperature, °C, at Distillation Point by Fuel during 4-bag FTP
Shale Diesel
Fuel Description Base DF-2 Marine Paraho JP-5 Coal Case LA Broadcut 25% SRC-II 25% EDS
Fuel Code EM-329-F EM-453-F EM=-473-F EM-474-F EM-476~F EM-478-F EM-482-F
IBP 318 307 337 307 235 249 251
10% point 365 358 374 357 357 347 357
20% point 388 379 397 376 381 367 377
30% point 416 402 422 396 401 389 396
40% point 451 429 451 425 422 427 421
50% point 494 463 482 472 449 495 455
60% point 537 499 510 525 493 581 497
70% point 605 531 548 - 539 - 539
80% point -- 603 -— - 599 -- 611
90% point - - - - —_ - -
EP - —-— - - — - -
Recovery @ 640°C 70.0 80.1 77.5 67.0 86.0 65.0 82.8
Boiling Temperature, °C, at Distillation Point by Fuel during HFET
Fuel Code EM-329-F EM-453~F EM-473-F EM-474-F EM-476-F EM-478-F EM-482-F
IBP 325 314 - 236 336 239 242 238
10% point 374 365 367 378 363 358 363
20% point 400 384 394 399 387 385 384
30% point 429 409 419 422 410 412 407
40% point 462 436 446 445 435 442 432
50% point 492 469 471 471 466 476 461
60% poiny 526 503 498 495 500 510 490
70% point 582 549 526 520 537 552 520
80% point - - 572 569 600 611 566
90% point - - 630 - - - 639
EP - - - - - - -
Recovery @ 640°C 71.7 78.8 91.4 85.6 84.6 83.6 90.2




Paraho JP-5 and 25% EDS middle distillate boiled under 640°C. This fraction
is high compared to the 72 percent base fuel value.

G. Fractionation by Relative Polarity

Composition of the soluble organic fraction of the particulate is com-
plex, and its separation into individual compounds is very difficult. Frac-
tionation of the organic solubles by high performance liquid chromatography
(HPLC) separates the soluble portion into a series of fractions of increasing
molecular polarity. This procedure(15) is not quantitative, but provides a
method to collect fractions with generally different polarities. All samples
were analyzed at the same time, having the same ratio of organic extract and
carrier solvent. Therefore, the results can be compared to one.another on a
relative basis to estimate increases or decreases of compound classes which
differ from each other by molecular polarity. Figure 15 through 22 show the
HPLC chromatographic outputs for direct comparison of the relative response
of increasingly polar compounds at the wavelengths discussed in Section IV,
Part E-5 of the report.

Each figure contains three traces, one representing the carrier solvent
composition, a second representing the ultraviolet detector response, and
the third representing the fluorescence detector response. Figure 15 shows
the response of BaP and 9-fluorenone. BaP and similar compounds elute in
this non-polar region. Near the end of the transition period (i.e., solvent
polarity now polar) 9~fluorenone elutes. With 100 percent methylene chloride,
even more polar compounds elute. For example, acridine elutes during this
polar period (at about 70 minutes).

A CRC study(ls) indicated that compounds which fluoresce in the transi-
tion fraction (i.e. 20 to 30 minutes elution time, which is a fraction of in-
termediate polarity) yielded the highest Ames response (i.e. mutagenic acti-
vity). During this period, 20.9 percent of the Ames activity was associated
with 2.5 weight percent of the organic soluble material. Figures 16 through
22 show that the greatest fluorescence response in this fraction (20 to 30
minutes elution time) was associated with the Paraho JP-5. The Broadcut and
Coal Case 5A fuels also showed a high fluorescence response in this fraction.
On the other hand, the 25% EDS material did not yield any response in this
fraction, while the base fuel responded only slightly. The 25% SRC-II blend
gave a peak shape similar to the Broadcut and Coal Case 5A fuels, but with a
smaller total area. In summary, based on the results of the aforementioned
CRC data, increases in Ames activity as compared to the base fuel may be
observed for all the fuels except the 25% EDS blend.

In the period between 2 and 10 minutes elution time, polynuclear com-
pounds, which are relatively non-polar (such as BaP), elute. Several of
these compounds are mutagenic. The particulate extract from all of the test
fuels show high UV fluorescence response in this fraction. The 25% EDS blend
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responses appear different from any of the other samples in this fraction
with a single large fluorescence peak and no UV activity, reminiscent of the
run with compounds shown in Figure 15. Treating the entire HPLC chromatograms
as "fingerprints", it is interesting to note that Coal Case 5A and the Broad-
cut fuel generated almost identical traces.

H. Benzo(a)pyrene (BaP) in Organic Solubles
BaP results are presented in Table 21, and are shown graphically in Fig-
ure 23. The BaP present in the organic soluble portion of the particulate

for the fuels tested is substantially higher (about a factor of 10) than that
found in other studies.(3/6/17)  Time was spent to verify these results by
checking the procedure, solvents, calculations, and parameters. This group
of samples was also run between samples generated on other in-house studies.

The results of the samples that bracketed this study's samples indicated
typically low BaP values, substantiating the unexpectedly high values for

this test vehicle.

nuclear compounds similar to BaP.

HPLC analyses showed a large amount of non-polar poly-

TABLE 21. BaP PRESENT IN ORGANIC SOLUBLES DURING FTPc + FTPh
Part.
Filter No. [Rate, }|% Organic % BaP BaP Rate
Fuel Code| Fuel Description 5830. 3~ g/km? Extract. | in Extract| ug/km
EM-329-F base DF-2 P20-82,83 0.25 14.6 0.042 14.9
EM-453-F shale diesel marine|P20-48,49 0.32 14.8 0.071 34.0
EM-473-F Paraho JP-5 P20-57,58 0.27 13.6 0.087 31.6
EM-474-F Coal Case 52 P20-69,70 0.34 15.0 0.085 44 .1
EM-476-F Broadcut P20-72,73 0.23 25.0 0.053 30.2
EM-478-F 25% SRC-II P20-98,99 0.28 20.7 0.017 10.0
EM-482-F 25% EDS P20-107,108 | 0.34 14.6 0.050 24.3
EM-485-F 25% EDS naphtha P20-111,1121{ 0.29 12.7 0.023 8.7

abased on 20x20 Pallflex filters

59




0%

10

20

30

25% EDS Naphtha

25% EDS

25% SRC-II

Broadcut

Coal Case 5A

Paraho JP-5

Shale Diesel Marine

Base DF-2

40 50 60

BaP Emissions ug/km

Figure 23.

BaP emissions during FTP.

70



The largest BaP emissions was associated with the Coal Case 5A fuel
about 3 times higher than for the base fuel. Values up to twice the base
fuel level were seen with the Shale Diesel, Paraho JP-5, Broadcut, and 25%
EDS. Slight reductions were observed with the 25% EDS Naphtha and 25% SRC-II.
Comparing the 25% EDS middle distillate with the 25% SRC-II shows that the
25% EDS produced twice the BaP associated with the 25% SRC-II. However, a
lighter cut of the EDS material, 25% EDS naphtha, resulted in approximately
the same BaP emissions at the 25% SRC-II.

I. Mutagenic Activity by Ames Testing

The Ames test, as employed in this program, refers to a bacterial muta-
genesis plate assay with Salmonella typhimurium according to the method of
Ames. (14)  This bicassay determines the ability of chemical compounds or mix-
tures to cause mutation of DNA in the bacteria, positive results occurring
when histidine-dependent strains of bacteria revert (or are mutated) genetically
to forms which can synthesize histidine on their own. Samples of the soluble
organic fraction representing transient composites were submitted for bioassay
over five tester strains, TAl535, TAl537, TA1538, TA98 and TAl00.

All five tester strains are histidine-~dependent cells by virtue of muta-
tions within the histidine functional genetic unit. When these histidine-
dependent cells are grown on minimal medium agar plates containing a limited
amount of histidine, only those cells that revert to histidine independence
are able to form colonies. The trace amount of histidine allows all the
bacteria plated to undergo a few divisions, which is essential for mutagenesis
to occur. It is these histidine-independent revertants which are scored as
colonies against a slight background growth consisting of histidine-requiring
cells that have depleted the histidine present within the minimal medium.

In addition to mutations in the histidine functional genetic unit, all
the tester strains have a defective lipopolysaccharide coat which allows
large molecules to permeate the bacterial wall, thus increasing bacterial
sensitivity to mutagenic aromatic compounds. Furthermore, a UV mutation
decreased bacterial sensitivity to additional mutagenic agents. TAl535 and
its plasmid-containing counterpart, TAl00, detect base pair substitutions;
while TA1537 (and TA1538 with its plasmid-containing counterpart, TA98)
respond to frameshift mutagens. The plasmids present in TA98 and TAl00 are
believed to cause an increase in error-prone DNA repair leads to
more mutations. Thus, the five tester strains in tandem provide a very
sensitive method for the detection of potentially mutagenic environmental

samples.

Table 22 summarizes the results in revertants per microgram of extract.
In most cases, the two EDS blends, EM-482-F and EM-485-F, exhibited the
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TABLE 22.

SUMMARY OF AMES BIOASSAY ANALYSIS OF ORGANIC

SOLUBLES FROM PARTICULATE MATTER COLLECTED DURING FTP

Mean Slope, revertants/|g extract

Model Predicted

RLI-16
Fuel Code | Description Activation |[TA-1535 | TA-1537 | TA-1538 | TA-98 |TA-100
EM-329-F base DF-2 No 0.5 1.9 3.7 6.0 17.1
Yes 0.1 1.4 3.5 3.1 7.2
EM-453-F shale diesel No 0.5 4.3 6.6 12.0 30.5
marine Yes 0.1 4.8 11.0 6.3 14.5
EM-473-F Paraho JP-5 No 0 4.8 6.8 5.5 14.3
Yes 0.2 1.9 10.3 4.0 5.7
EM-474-F Coal Case bHA No 0 5.8 8.3 13.2 23.8
Yes 0.1 4.0 8.7 5.2 20.7
EM-476-F Broadcut No 0 5.5 9.6 13.4 44.6
Yes 0.2 4.2 10.6 5.0 14.2
EM-478-F 25% SRC-IT No 0.6 6.3 10.0 10.4 61.3
Yes 0.1 7.0 12.0 5.3 13.7
EM-482-F 25% EDS No 0.1 12.5 11.4 24.3 19.7
Yes 0.2 8.2 10.9 8.8 16.3
EM-485-F 25% EDS No 0 13.2 18.5 19.8 17.4
naphtha Yes 0.1 12.2 16.2 9.0 8.6
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greatest number of revertants per microgram of extract for strains TAl535,
TA-1537, TA-1538, and TA-98. This relationship occurred whether or not
metabolic activation was applied. Results for strain TA-100 without activa-
tion indicated that the 25% SRC-II and the Broadcut fuel were associated with
the greatest number of revertants per microgram. Once metabolically activated,
the extracts from the 25% SRC-II and the Broadcut fuel tests acted much like
those from the 25% EDS, Coal Case 5SA, and shale diesel marine evaluations.

It is interesting to note that the TA-100 strain responded equally to both

the 25% EDS naphtha blend and the base DF-2.

A comparison of "distance specific" Ames activity is shown in Table 23.
These data take into account the particulate rate and percent organic extract-
ables from each fuel blend, resulting in Ames activity as revertants per
kilometer. Data in this form indicate that the base DF-2 and the Paraho JP-5
generally yielded lower Ames responses than the other fuels for all five
strains. Strain TA-100 without metabolic activation indicated that the 25%
SRC-II blend and the Broadcut blend were associated with the most revertants
per kilometer. Once activation was applied, the revertants were reduced to
approximately the same levels as those for some of the other blends. In the
majority of cases, metabolic activation reduced Ames activity on all 5 strains.
This trend implies that the organic soluble portion of the particulate matter
from the fuels tested probably contained direct-acting mutagens as well as
indirect-acting mutagens.

The Paraho JP-5 fuel, EM-473-F, was associated with the greatest fluor-
escence response during the transition period on the HPLC polarity profile,
and twice the level of BaP generated with the base DF-2 fuel. It was antici-
pated that the Paraho JP-5 would show high Ames response, based on a CRC
study(15) and the fact that BaP is a known mutagen; but the Ames data did not
support this supposition. The greatest Ames response was associated with the
25% SRC~II and the Broadcut on strain TA-100. Samples generated using two
blends also had much higher HPLC ultraviolet responses at both 8 and 38 min-
utes, as compared to the other blends. The 25% EDS sample also had a high
peak at 38 minutes, but no response at 8 minutes. At 8 minutes, in the non-
polar region, BaP and similar PNA compounds elute. Broadcut fuel was associated
with higher BaP emissions than base fuel, while the 25% SRC-II did not. It
is possible that some of these fuels emitted organics which contained PNA's
and possibly BaP isomers that were not detected in the BaP analytical procedure,
but were seen in the HPLC polarity profile and also caused high Ames responses.
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TABLE 23.

SUMMARY OF AMES BIOASSAY RESULTS IN

REVERTANTS PER DISTANCE DURING FTP

Model Predicted
Mean Slope, 103 revertants/kma

RLI-16
Fuel Code Description Activation TA-1535 TA-1537 TA-1538 TA-98 TA-100
EM-329-F base DF-2 No 18 70 135 219 624
Yes 4 51 128 113 263
EM-453-F shale diesel No 24 204 313 568 1444
marine Yes 5 227 521 298 687
EM-473-F Paraho JP-5 No 0 177 250 202 525
Yes 7 70 378 147 447
EM-474-F Coal Case 5A No 0 296 423 673 1214
Yes 5 204 444 265 1055
EM-476-F Broadcut No 0 316 552 771 2564
Yes 12 242 610 288 817
EM-478-F 25% SRC-II No 34 365 580 603 3553
Yes 4 406 696 307 794
EM-482-F 25% EDS No 5 620 566 1206 978
Yes 10 407 541 437 809
EM-485-F 25% EDS No 0] 486 681 729 641
naphtha Yes 4 449 597 331 316

@Calculation incorporates particulate mass rates based on 47mm Pallflex filters,
percent organic solubles extracted from Pallflex "20 x 20" filters, and data in

Table 21.
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APPENDIX A

CONTRACT 68-03-2884
TASK SPECIFICATION NUMBER 3
SCOPE OF WORK



Alternate Fuels — Task 3

—

Scope of Uérk

The objective of this work is to characterize in a well controlled
manner the mobile source enissions effects of alte?nate fuels. The
results of the completion of this work will be a data base on the_
ewissions characteristics of some specific alternate fuels, as compared
to conventional petroléum-derived national average Diesel fuel and

gasoline., In orxder to achizve the objectives of this work, the following

tasks shall be performad.

Task 1 — Obtain Representative Tuels

The contractor shall obtain test quantities of up to nine suitable fuels
in accordance with the Project Officers technical direction. It is
expected that EPA shall do much of the initial work to locate suitable
fuels, but th; contractox should be prepared. to follow—up the acquisition
efforts with regards to shipping and receiving the candidate fuels.

.Also, the contractor should be prepared to expend effort toward contacting

potential sources.of alternate fuels upon the direction of the Project

Officer.
A list. of potential fuels for this effort are included below.

Diesel Tuels

1. National Average D2 (Baseline)

2. 0il Shale D2 Parahoe Process (Clean)

3. 0il Shale D2 Precursor

4. 0il Shale D2 (Alternate Refinery Process)
S. Solveﬁi Refined Coal D2

6. Wide BRoiling Range D2

7. 0il Shale D2 (From Avmy)

S. Safefy—DZ Lov Enissions (From Army)

9. High Nitrogen Shale~dérivcd fucl
A-2



task TI. ~ Yuel Characterizatioa

In oxder to better understand the perforpance and enmissions behavior of
the candidate fuels obtained for this contract, the contractor shall obtazin
a detziled analysis of the fuel composition. The types of informration,

at a minimua, which will be required on each fuel, are listed below.

Puel Composition Data

1. Cravity APIL

2. Cloud Point

3. ASTHM Distillation
4. Flash Pr.

5. Sulfur WtZ

-~ l‘; -7
6. Cetane Index pv?
7 e S
7. .Fuel Composition (Paraffins, Olefing, Aromatics)

8. PNA level and, composition
9. Caxbon/ilydrogen Ratio
10. Metal content

11. Nitrogen content

The contractor shall prepare a short report vhen Trequested by the Project
Officer for each fuel, which will contain the compositional information
above, as well as a discussion oif the suitability of the fuel for vehicuvlar
use. An informeé discussion of the source of the fuel and the suita-—
bility of the fuel as a representative sample of its class (ex. a shale

0il fuel compared to what would be expected) by using contacts with
responsible government'and industry ‘scientific personnel shall also be

included.



Task JII — Emission Testing

fn order to characterize the emissions characteristics of these fuels
the contractor shall conduct an emissions testing program for regulated

and unregulated emission compounds.

Vehicle Selection

The vehicle used for this part of the program shall be a VW Rabbit
Diesel or similar vehicle which will be supplied by the manufacturer

thru EPA. Upon xeceipt of the vehicle it shall be'inspected and adjusted -

to conform to manufacturers specifications.

Emissions Characterization Procedure

For each fuel, the vehicle shall be tested over triplicate repetitive
FIP's. Duplicate tests of the HFET shall also be run. During 2 of 3
FIP tests regulated and unregulated enissions shall be measured. Regu-—

lated emissions, fuel economy and particulate mass shall be measured

during the remaining ¥TP and dﬁfﬁﬂg the HFET.also.

A proposed test sequence is represented below. VWhile this is expected

to be the most logical sequence for this program, other altefnates, with
sinilar total effort, may be examined. A discussion of the emission

measurements to be made will be detailed in the next’ section.

Test -Sequence

1. Verify and/or adjust.vehicle to mauufacturers specs.

2.  TFill vehicle with candidate fuel.
3. Operate vehicle to purge the previous fuel remnants.
4. Test vehicle over following sequence
1975 FIP, HFET
1975 FTP, HFET
1975 FTP, Amcs test collection cycle x times.
First 505 of the LA-4 for smoke emissions data.
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The above toest sequence shzll be run for each fuel selected for testing.

In addition, this sequonce shall be run 2 tines witli basaeline fuel ot

the onset of the testing to establish a2 vehicle boseline. Also, since

soine time ney elapse before testing some of the fuel cendidates, a brief
series oX tests (FIP's) may be required to establish the condition of

the test vehicle after any prolonged testing pause.

Emnissions Yeasurenents

1. HC, CO, NOx, CO2 and Fuel Econoay shall be measured in accoxdance -
with published EPA procedures over each FIP and HFET excluding the
particulate collection replicates. Results of these measurements

shall be reported in metric units and English equivalents.

2. Particulate

a). Mass rate ofhparticulate emissions shall be determined under
both FIP and HFET driving schedule according to recommended

EPA practice for testing light dvty diesel-powered vehicles.

b) Size distribution should be determined over the FIP cycle for

each fuel tested.

“c) {etal content of total particulate shall be measured for those
fuels for which the fuel analysis data indicates a high level
of metal additives or contarinants. The decision of what
fuels to tést and what metals to analyze for will be determined

by -the Project Officer with contractor input.



Organics: A wethodology should ba employed for the rapid collecction
of quantities of particulate that are sufficient for organics

analyses. The following a2nalyses shall be per formed:

a) Total mass emissions of soluble organics (this analysis will

be performed by EPA on filters supplied by SwRI}.

b) Boiling range of soluble organics.

c) Carbon, hydrogen, nitrogen and sulfur content. Also, selected

oxygen content analyses shall be performed.

d) Polycyclic organic matter (POX) ~ An indication of the POM
emissions will be made by analyses of the benza-a-pyrene (BaP)
content of the particuléte emissions. This will be achieved

by obtaining filter samples and sending them to Dr. Robext
Jungers, EPA/RTP.

e) Current research has indicated that the analysis of the orgarnic
extract from Diesel partlculates by High Performance quuld
Chromatography may prov1de useful data for comparing different
fuels emission properxties. Thus the contractor shall be

prepared to a limited number (one per fuel) of HPLC analysis

of the Diesel particulate organic extract, The measurement

method used for this analysis should be fully qualified by

comparison via round robin sample analysis with similar proce-

dures within the research coamunity.

Odoxri A limited number of odor measurewants shall be made using

the CRC Cape-7 DOAS odor measuring instrumeant. The specific

conditions which these measurerents are to be made will be deter—

mined by the Project Officer, with contractor input.

Smoke: Smoke emissions will be determined for all fuel variables

over the first 505 scconds of the LA-4 driving cycle. The PHS

smoke meter shall be employed as well as an in-line smoke meter.
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Awes Test Smwmples: The Contractor shall obiain one sanple over the”

¥IP for cach fuel, store the sanple and send the samnle to the
designated laboratory performing the Ames test. A total of 150 ng
ol extracted organic material will probably be needed for ecach
sample. The contractor shall gather the resultant data and include

it in the Final Report.

Bioassay Saaple

The contractor shall collect for at least four fuels a quantity of
particulate sample for inclusion into am in vitro battery of biological
tests. The particulate shall be collected in accoxdance with previously
mentioned EPA procedures for collecting sample for Ames tests

except that a much larger quantity (approximately 1 gram of organic
natter) will be needed. The sample will be collected using a series

of back-to-back test cycles, either rhe LA-4 or HNFET cycles, immediately
after the-Ames test samples are collected. The specific test cycle
will be selected by the Project Officer prior to the start of the

emission testing tasks.,



APPENDIX B

VOLKSWAGEN RABBIT LAB~TO-LAB CORRELATION RESULTS



TEST NO.

VE
EN

EFA-1 RUN 1
HICLE MODEL 80 VW RARBIT
GINE 1.5 L( 90. CID L-4

TRANSMISGION M3

BAROMETER 741,93 MM HG(27.21 IN HG)

RELATIVE HUMIDITY 73. PCT
BAG RESULTS

c-g

BAG NUMBER
DESCRIPTION

BLOWER DIF P MM. H20CIN, H2D)
DLOWER INLET P MM, H20(IN, H20?
RLOWER INLET TEMP. DEG. C(LEG,
BLOWER REVOLUTIONS

TOT FLOW STD, CU. METRES(SCF}
HC SAMPLE METER/RANGE/PPM
HC BCKGRD METER/KANGE/FPFM

CO SAMPLE METER/RANGE/FFHM
CO BCRGRD METER/RANGE/FFM
CO2 SAMPLE METER/RANGE/[CT
C02 BCKGRD METER/RANGE/FCT
NOX GAMPLE METER/RANGE/FPM
NOX ECKGRD METER/RANGE/FPM
DILUTION FACTOR

HC CONCENTRATION PPM

CO CONCENTRATION FFH

CO2 CONCENTRATION FET

NOX CONCENTRATION FFM

HC MASS GRAMS

CG MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS CRAMS

HC GRAM3/KM

CO  GRAMS/KM

C02 GRAMG/KM

NOX GRAMS/KM

FUEL _CONSUMFTION BY C3 L/100KM
RUN TIME SECONDS
MEASURED DISTANCE KM

COMPOSITE RESULTS

TEST NUMBER EPA-1

BAROMETER MM HG 741.,9
HUMIDITY G/KG 13.1
TEMPERATURE DEG C  22.8

FTP

VEHICLE EMISSIONS RESULTS
FROJECT 11-5830-003

VEHICLE NO,1
DATE 7/16/80
BAG CART NO,

DYNO NO.
CVE NO,

DRY RULB TEMP, 22,8 DEG C(73.0 DEG F)

3

1
l’

-~

ARS. HUMIDITY 13.1 GM/KG

1
COLD TRANSIENT

711.2 (28.0)
3637 (2~.¢

372 ¢
13332,

FP.00

2
STABILIZED

711,2 (28,
363,97 (22,2

0)
)

36,1 ( 97.,0)

23381
179.3 ¢ 6331 )

20,4/11/

CARBON DIOGXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CAREQON MONOXIDE
OXIDES OF NITROGEN

TEST WEIGHT 1077+ KG( 2375. L
ACTUAL ROAD LOAD 5.1 KW( &

DIESEL EFA
DDOMETER 1873, KM( 1144, MILE

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANSIENT

708.7 (27.9)
9613 (22,1)
38,3 (101,0)
13329,
105.7 ( 37314)

7:4/11 '

42,2713/ 4%,

0,
30.47 3/ .50
2:3/ 3/ .04
17,37 27 18,
W2/ 2/ 1,

Dg, 22

G/KM

L/100KM
G/KM v 32
G/KH » 95
G/KM 169

PARTICULATES G/7KM +325

RS)
8 HP)

§)

1.08

STABILIZED

(4~EAG)
0,0)
0.00)
0.,00)

0.00)
0,00}
0.000)

Lt W N G N



FET VEHICLE EMISGIONS RESULTS
FROJECT 11-5830-003
VEHICLE NO.1

TEST NO.  EPA-1 RUN 1 TEST WEIGHT 1077, KG( 2373, LBS)

VEHICLE MODEL 80 VW RARBIT DATE 7/146/80 ACTUAL ROAD LDAD 5.1 RWC 4B HF)

ENGINE 1.5 L( 20. CID) L-4 IAG CART NO. 1 DIEGEL EFA ]

TRANSHISSION M3 IYND NO. 2 OLDMETER 1897, RM({ 1179, MILES)
Cvs N0, 3

BAROMETER 741,93 MM HG(27.21 IN HG) DRY BULE® TEMP, 25.0 DEG C(77.0 DEG F)
RELATIVE HUMIDITY 49, PCT

: AES, HUMIDITY §.9 GM/KG
0 RAG_RESULTS
TEST CYCLE FET

BLOWER DIF F MM, H20(IN. H20) 7163 (28,2)
ELOWER INLET F MM, H20(IN. H20) 971,59 (22,58)
SBLOWER INLET TEM®, DEG. C(DEG, F) 37.8 (100.0)
BLOWER REVOLUTIONS 20864,

TO0T FLOW STD. CU. METRES(SCF) 202,3 ( 7139}

NOX HUMIDITY CORRECTION FACTOR .97

HC SAMFLE METER/RANGE/PFM 27.7/11/ 28,
HC BCKGRD METER/RANGE/FPM 3.0/ 1/ 3.
CO SAMFLE METER/RANGE/FFM 53.8/13/ 51,
CO RCKGRU METER/RANGE/FPM e3/137 0,
C02 SAMPLE METER/RANGE/FCT 36,7/ 3/ 62
C02 BCKGRD METER/RAMGE/PLCT 2.2/ 3/ .03
NCX SAMPLE METER/RANGE/FFH 22,07 2/ 22,
NOX BCKGRO METER/RANGE/FFH 1.3/ 27 1,
w DILUTION FACTOR 21.44
1 HC CONCENTRATION FPH 294
w CO CONCENTRATION FPH 49,
C02 CONCENTRATION PCT +8
NOX CONCENTRATION FFM 2048
HC  MAGS GRANMS 2.91
CO  MASS GRAMS 11.64
C02 MASE GRAMS 2170.8
NOX _MASS GRAMS 785
FARTICULATE MASS GRAMS 3.46
RUN TIME SECONIS 763,

DFCy WET (DIRY)
SCFy WET (DRY)

VoL (5CH) 202.8
SAM ELR (5CM) 43,43
KM (MEASUREILD 16,20

TEST NUMEER: EFa-1
BARCHETER » MM HG 741.9
HUMIDITY, G/KG 9.9
TEMFERATURE » DEG C 23,0
CARDON DIOXIDE, G/KH 134.0
FUEL CONBUMFTION, L/100KHM 5.03
HYDOROCAREONS G/KK +18
CAREON MONOXIDE G/KM W72
OXIDES OF HITROGENs G/RM +48



TEST NO.
VENTICLE MODEL
ENGINE 1,5 L( 90, CID) L-4
TRANSMISSION M5

EFA-2 RUN 1
80 VW RABBIT

EAROMETER 740.41 MM HG(29.15 IN HG)
EEEATIUE HUKIDITY

53+ FCT
RESULTS
EBAG NUMEER

DESCRIFTION

BLOWER LDIF P MM, H20(IN., H20)
BLOWER INLET & MM. H20CIN, H20)
BLOWER INLET TEMP. LEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW 5TI, CU. METRES(SCF)
HC SAMPLE METER/RANGE/PR

HC BCKGRD METER/RANGE/FFM
CO SAMFLE METER/RANGE/FPM
CO BCKGRD HMETER/RANGE/FFM

w C02 SAMPLE METER/RANGE/FCT

o C02 BEKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/FPM
NOX BCKGRDN METER/RANGE/PFM
DILUTION FACTOR

HC  CONCENTRATION PPM

CO CONCENTRATION PPN

CO02 CONCENTRATION PCT

NOX CONCENTRATION FPM

HC MASS GRAMS

S GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

PARTICULATE MASS GRAMS

HC GRAMS/KM

CO GRAMS/KM

C02 GRAMS/KHM

NOX GRAMS/KM

FUEL_CONSUMFTION BY CB L/IOOKH
RUN TIME SECONDG
MEASURED DISTANCE KM

m

COMPOSITE RESULTS

TEST NUMBER
RAROMETER

HUMIBITY

EFA
MM HG 7?
TEMPERATURE 2

G/KG
DEG C

FTP

VEHICLE EMISSIONS RESULTS

FROJECT 11-5830-003
VEHICLE NO,1

DATE

7/17/30

EAG CART NO.

DYND NO.
Vg NO.

DRY BULB TEMF.

3

AES. HUMIDITY 10.7 GM/KG

1
COLD TRANSIENT

708.7

(27+9)

553.8 (22.0)
376 (100.0)

13327,

105.4 ( 372%.)
40,3/11/ 41

+
4,

al,

+oB
+04
18,

1,

TEST WEIGHT 1077, KG( 2275, LES)

ACTUAL ROAD LOAD

DIESEL
ODOMETER

25,0 DEG C(77.0 DEG F)
NOX HUMIDITY CORRECTION FACTOR

Gel KW(

EPA
1714, KM( 1187, KILES)

2
STABILIZED HOT TQANSIENT
70641 (27.,8) 711,2 (28,0
558.8 (32.0) 963.9 (22,2)
3644 ( 97.3) 38,3 (101.0)
23504, 13747«
179.9 ¢ 63534) 104.8 ( 3499.)
21.7/11/ 22, 22.9/11/ 30,
3.0/ 1/ 3, 3.0/ 17 3,
30.7/13/ 28, 48.4/137 45,
+9/13/ Q. 1 7/13/7 1,
21,0/ 3/ .34 22:2/ 3/ 449
2.8/ 3/ 27/ 3/ .04
13.17 2/ 13, 17.8/ 2/ 18,
W9/ 2/ ' .72/ 1,
37,01 26473
1%, 27,
27, 44,
+ 30 43
12,2 1647
1,95 1.63
3+40 2+ 33
9781 871.0
4,20 3433
1.29 1.57
o322 + 29
71 + 74
1394 153.9
W69 a?
§.,03 3.81
868, 904,
6413 Jehé
CARBON DIOXIDE G/KM
FUEL CONSUMPTION L/100KHM
HYURUCARBBNJ (THC) G/KM
CAREDN MONDXIDE G/KM
OXIDES OF NITRGGEN G/KM
PARTICULATES /KM

6.8 HF)

1.00

STARILIZED
3-BAG (4~EAG
63,2 ( 0.0
6.1¢ ( 0.00
+33 ( 0.00
95 ( 0,00
o 64 ( 0.00
2 254 ( 0.000

Nt g Nt Nt Nt



FET VEHICLE EMISSIONS RESULTS
FROJECT 11-3830-003
TEST NO.  EpA-2 RUN VEHICLE NO.1 TEST WEIGHT 1077, KG( 2375, LBG)
VERHICLE MODEL 80 UN RADBIT DATL 7/17/80 ACTUAL RODAD LOAD 5.1 RW( 6.8 HF)
ENGINE 1.5 L( 20. CID) L~-4 BAG CART NO. 1 DIEGEL EFA ]
TRANSMIBSION M5 IOYND NO. 2 DDOMETER 1938, KM( 1204, MILES)

CV5 NO. 3

DRY BULER TEMP, 24.4 DCG C(76.0 DEG F)
ARE, HUMIDITY 10.2 GM/KG

RAROMETER 740,16 MM HG(27.14 IN HB)
RELATIVE HUMIDITY 32. FCT
0 BAG_RESULTS

NOX HUMIDITY CORRECTION FACTOR .98

TEST CYCLE

BLOWER DIF P MM, N20CIN. H20)

BLOWER INLET P HM.

BLOWER INLET TEMP. DEG,

RBLOWER REVOLUTIONS

TaT FLOW 87O, CU. METRE
HC SAMPLE METER/RANGE/
HC  BCRGRD ﬁkfhh/ (ANGE/
CO  SAMPLE METER/RANGE/FF

120(IN, H20)
C(DEG, F)

F)

5(3C
FFY
~EM
i

L0 BCRERD METER/RANGE/PFM
C02 SAMPLE METER/RANGE/FCT
CO2 BCRGRD METER/RANGE/FCT
NOX SAMFLE METER/RANGE/FFM
NOX BORGRIN METER/RANGE/PPM

DILUTION FACTOR

% HC CONCENTRATION FPM
v CO CONCENTRATION FPH
CO2 CONCENTRATION PCT
NOX CONCENTRATION PFM
NOX CONCENTRATION FFH

HC MASS GRAMS
CO  MASS GRAMS
CO2 MASS GRAMS
NOX HMASS GRAMS

FARTICULATE MASS GRAMS

RUN TIHE
DFCy WET (DRY)
SCFy WtT (DRY)
YOL (5CM)
SAM RBLR (SCHM)
KM (MEASURELD

TEST NUMEERy
BAROHETER
HUHIDITY;
TEMFERATURE Y
CQRBDN DIOXIDEy
FUEL CONSUMPTION,

HYDROCAREDONS
CARRON MONOXIDIEs
OXILES OF NITROGEN:

SECONIIS

MM HG
G/KG
[EG C
G/RHM
L/100KHM
G/KM

G/RM
G/KH

FET

~2
[ e A e e ]
~Ne O30
— e -
PRI - (AP
0 S
- —
—

I N R ) e
[ ps]
P

£
b O
-

3l
X TS
- - -
13~ O
NSNS
CY RN
NSNS
i -
ou
QN

—
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~
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TABLE B-1.

REGULATED EMISSIONS FROM 1980 VW RABBIT DIESEL 5-SPEED

FTP FET

(Avg) (Avg) SwRI (Avg) SWRI

vWd EPA 1 2 3b 4¢ EPA 1 2 3b 4¢
HC, g/km 0.65 0.85 0.83 0.85 0.85 0.73 0.30 0.47 0.49 0.47 0.65
CO, g/km 2.38 2.06 2,46 2.46 2.41 2.46 1.11 1.87 1.79 1.82 -
NOg, g/km 1.69 1.63 1.79 1.66 1.63 1.75 1.13 1.24 1.216f 1.22 1.24
Particulate, g/km - 0.5781 0.842| 0.663| 0.553| 0.65 0.386 0.553! 0.,560] 0.502]| 0,539
Fuel, 2/100 km 6.14 5.88 6.31 6.16 5.85 6.16 4,35 5.05 4,74 | ‘4,58 4,54

SFuel different than at EPA
Dynamometer load suspect
“Fuel different than at EPA, new load cell and calibration



TEST NO. EFPA-3 RUN 1
VEHICLE MODEL 80 VK RABRIT
ENGINE 1.5 L¢ 20, CIID L-4
TRANSHISSION M3

DARCHMETER 744,98 MM HG(29.33 IN HG)
RELATIVE HUHMIDITY 34, FCT
BAG RESULTS

RAG NUMBER

DESCRIFTION

(BLOWER DIF & MM. H2ZO(IN., H20)
BLOWER INLET P MM, H20{IN., H20)
BLOWER IMLET TEMF, DEG. C(DEG. F)
BLOWER REVOLUTIONS
TaT FLCW OTh. CU, METRES(SCF)
HC  SAMPLE METER/RANGE/FFHM
HC  BCKGRI HETER/RANGE/FEH
CO  GAMFPLE METER/RANGE/FPFH
CO  BCKGRD METER/RANGE/FPH
C02 SAMFLE METER/RANGE/PCT

w COZ BCKGRD METER/RANGE/PCT

J, NOX SAMPLE METER/RANGE/FFHM
NOX ECKGRD METER/RANGE/FFM
DILUTION FACTOR
UE  CONCENTRATION PEM
CO0  CONCENTRATION FPM
CO2 COHCENTRATION PCT
NOX CONCENTRATION FFH
He HASS GRAHS
L0 MASS GRAMS
CO2 HASS GRAMS
NOX MASS ORAMS

HC  GRAMS/KH
£0  GRAMS/KH
o2 DRQNS/hH

NOX GRAMS/KM
FUEL CDNbUHFTIDN BY CB L/100KM
RuUt TIME SECONDS

HEASURED DISTANCE KM

COMPDEITE RESULTS
TEST NUMDER EPA-3
DAROMETER M HG 7435.0
HUMIDITY /NG 740
TEMFERATURE DEG C 23,4

VEHICLE EMISSIONS RESULTS
FROJECT 11-5830-003

VEHICLE NO.1
DATE 10/ 3/80
BAG CART NO. 1
DYNO NO. 2
CVSs NOw 3

DRY BULE TEWP, 25.¢6 DEG C(78.0 DEG F)
ARS. HUMIDITY 7.0 OM/KG

1 2
COLD TRANSIENT STABILIZED
70847 (27,9) 711.2 (28,0)
361,37 (22.1) S561.3 (22,1)
34,4 ¢ 24,0) 356 ( 96.03
13845. 23835,
107.1 ( 3782,) 183.9 ( 4495.)
45.59/11/ 44, 25.8/11/7 26,
7.8/ 1/ 74 7.0/ 1/ 7
48,7713/ 44, 31,4713/ 28,
2/137 1, 1.1/13/ 1,
30,6/ 3/ 451 20,37 3/ 33
241/ 37 .03 3.0/ 3/ .09
19.67 2/ 20, 13.47 27 13,
o7/ 27 1 o7/ 27 1.
26,00 40,33
394 19.
A4, 27
+ 48 + 28
16,9 12,7
2.40 2402
5147 59.80
932,64 249,46
3445 .98
43 +33
97 + 96
165.8 157.7
b1 v Gb
5428 5496
904 B&8.
Se62 602

CAREON DIOXIDE
FUEL CONSUMPTION
HYDRROCARBONS (THC)
CAREON MONOXIDE
OXIDES OF NITROGEN

TEST WEIGHT 1077, KG( 2373,
ACTUAL ROAD LOAD \

EFA
1986, KM( 1234, MILES)

3
HOT TRANSIENT
708,7 (“7 ?)

O ds

cory
Gttt Cn P30SOk

-
F =

- O
Ondue + bhe o
AL

(XY

LES)
6.8 HF)

NOX HUMIDITY CORRECTION FACTOR .89

STABILIZED

(4-BAG)



HFET  VEHICLE EMISSIONS RESULTS
FROJECT 11-2820-003

TEST NO, EPA-2 RUN 1 VEHICLE NG.1 TEST WEIGHT 1077, KG( 2375, LBS)
VERICLE HODEL 80 VW RARRIT BATE 10/ 3/80 ACTUAL ROAD LOAD 5.1 KW 6.8 HF)
ENGINE 1.5 L( 90, CID) L-4 BAG CART NO. 1 DIESEL EFA )
TRANSMISSION MS DYNO NO. 2 OIOMETER 2010, KM( 1249, MILES)
Cvs NO. 3
RARCMETER 743.71 MM _HG{(29.28 IN HG) DRY BULE TEMP, 23,6 DEG C{(78.0 DEG F)
RELATIVE HUMIDITY 34, PCT AES. HUMIDITY 7.0 GM/KG NOX HUMIDITY CORRECTION FACTOR .89
0 BAD RESULTS
TEST CYCLE HFET
BLOWER DIF B M. H20CIN., HZ0) 711.2 (28.0)
BLOWER INLET P MM, HZ0(IN. H2D) 971.5 (22.3)
BLOWER IMLET TEMF. DEG. C(DEG. F) 36l ( 97.0)
BLOWER REVOLUTIONS 21012,
TOT FLOW STo, CU. METRES(SCF) 205.1 ( 7241,)
HC SAMFLE METER/RANGE/FPFM 30.0/11/ 30,
HC  BCKGRD METER/RANGE/PFM b1/ 1/ 6,
CO  SAMPLE METER/RANGE/FEH 52,0713/ 49,
CO BCKGRD METER/RANGE/FFM 1.3/13/ 1.
C02 SAMPLE METER/RANGE/PCT 33.5/ 3/ .54
£02 BORGRD METER/RANGE/PCT 2.8/ 3/ 04
MOX SAMPLE METER/RANGE/FFH 22,0/ 27 224
NOX BCKGRD METER/RANGE/FFHM W7/ 20 1
DILUTION FACTOR 23,466 .,
HC CONCENTRATION PPM 24, .
W CO CONCENTRATION FPM 47,
o C02 CONCENTRATION PCT e 32
NOX CONCENTRATION FPM 2143
HC  MASS GRAMS 2.86
CO HMASS GRAMS 11,24
€02 MASS GRAMS 1942.0
NDX MASS GIAMS 7645
RUN TINME SECONDS 765,
DFCy WET (DRY) «258 ( .947)
SCF» WET (DRY) 1,000 ( .784)
VOL (SCM) 2051
SAM BLE (5CM) 43,73
KM (MEASURED) 15.9?
TEST NUMEER, EFA-3
BARDMETERy MM HG 743.7
HUMIDITY, G/RG 740
TEMPERATURE y DEG C 25,6
CARBON DIOXIDEs G/KM 121.5
FUEL CONSUMPTION. L/100KM 4,58
HYDROCARECNE y G/KH +18
CARRON MONOXIDE, G/KM o7

OXIDES OF NITROGEN, G/KM Y



FTF VEHICLE EMISSIONS RESULTS
FROJECT 11-3830-004

TEST ND.  EFA4 RUN 1 VEHICLE ND.1 TEST WEIGHT 1077, KG( 2375, LRS)
VEHICLE MODEL 80 VW RARRIT DATE  10/10/80 ACTUAL ROAD LOAD _ 3.1 KWC 4.8 HF)
ENGINE 0,0 L{ 0. CID) L-4 BAG CART NO. 1 DIESEL EH~339-F
TRANGHMISGION M3 DYNO NO. 2 ODOMETER 2041, KM( 12483, HILES)

Cve N0, 3
EAROHETER 741.93 MM HG(29.21 IN HG) DRY BULE TEMP. 25.4 DEG C(78.0 DEG F)
RELATIVE HUMIDITY 3S0. PCT ABRS, HUMIDITY 10,4 GH/KG NOX HUMIDITY CORRECTION FACTOR .99

BAG RESULTS

BAG NUMEER 1 2 3
DESCRIFTION COLD TRANSIENT _ STABILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM, H20(IN, H20) 708,7 (27.9) 708.7 (27,9) 708.7 (27,9)
ELOWER INLET £ MM, H20(IN, 120) 586.4 (22,3) 15884 (22,3) 5864 (22,3)
ELOWER INLET TEMF, DEG. C(DEG. F) 36,1 (97,0 35,0 (95,0 36,1 (97,0
BLOWER REVOLUTIONS 13854, 332 . 13348,
TOT FLOW ST, CU, METRES(SCF) 106,32 ( 3752,) 1831 ( 447.) 106,2 ( 3751.)
HC  SANFLE METER/RANGE/FPH 33,7711/ 34, 22,0711/ 22, 32,1711/ 32,
HC ECKGRD METER/RANGE/FFM 7.8/ 17 g 5.9/ 17 &, 5,9/°17 &,
CO SANFLE NETER/RANGE/FPM 54,1713/ 51. 31.2/13/ 23, 58,4713/ 564
CO_ ECKGRD METER/RANGE/FFH 2,3/13/ "2, 3,1/13/ 10,5/13/ 9,
w  C02 GANFLE METER/RANGE/FCT 34.0/°3/ .57 235 3 30,07 3/ .50
&, €03 BCKGRD METER/RANGE/FCT 3.8/ 3/ 06 3.6/ 37,06 3.5/ 3/ .03
NOX SANFLE METER/RANGE/FPM 18,3/ 2/ 18, 13,9/ 2/ 14, 17,7/ 2/ 18,
NOX EBCKGRD METER/RANGE/FPH 7/ 3/ 1, 7/ 3/ 1, 8/ 2/ 1,
DILUTION FACTOR 23,27 36,30 25,57
HC  CONCENTRATION FFH 26, 16, 26,
O CONCENTRATION £P 4@, 26, 46,
CO2 CONCENTRATION FCT /51 (31 144
NOX CONCENTRATION PFH 174 13,2 17.1
HC™ HASS GRAMS 1,41 1,72 1,62
CO_ MASS GRAMS 5,97 5,50 5,67
(02 HASS GRAMS 995,7 1024, 4 853, &
NOX_MASS GRAMG 3,55 4,58 3,44
PARTICULATE MASS GRAMS 1,78 1,39 1,50
HC  GRANG/KM .28 .28 .28
CO_ GRAMS/KH 1,04 .89 ,99
£02 GRANS/KH 173,3 165.9 150.8
NOX GRAMS/KH V62 .74 60
FUEL CONSUNFTION BY CB L/100KH 6,54 6425 5,70
RUN TINE SECONDS 505, 867, 5044
HEASURED DISTANCE  Kil 5,74 618 5,73
COMFOSITE RESULTS 3-BAG (4-FA
TEST NUMEER EFA4 CARBON DIOXIDE B/KN 163,3 (0,
BARONETER MM HG  741.9 FUEL CONSUMFTION  L/10OKM 6,14 (0.0
HUMIDITY  G/KG 1044 HYDROCARBONS (THC) G/KM 28 (0.0
TEMPERATURE DEG C 254 CAREON MONOXIDE ~  G/KM /95 (0.0
OXIDES OF NITROGEN G/KM Lol ( 0.0
FARTICULATES G/KH \252 ( 0,00



ONS RESULTS

FET VEHICLE EMISSI
1-5830-004

FROJECT 1

TEST NOW  EPA2 RUN 1 VEHICLE NO.1
VEHICLE MOLEL 80 VW RABRIT DATE  10/10/80 ACTUAL ROAD LDAD  S.1 KW( 6.8 KF)
ENGINE 0.0 L( 0, CID) L-4 BAG CART NO. 1 DIESEL EM-329-F

TRANSMISSION M5 DYKRO NO. 2 ODOMETER 2041, KM( 12468, MILES)

CV3 NO.

TEST WEIGHT 1077+ KG( 23?5. LES)

BAROMETER 741,93 MM HB(29.21 IN HG) DRY BULE TEMP. 25.6 DEG C(78.0 DEG F)
RELATIVE HUMIDITY 30, PCT

ABS, HUMIDITY 10.4 GM/KG
0 BAG _RESULTS

TEST CYCLE FET

BLOWER DIF P MM, H20(IN. H20) 713.7 (28+1)
ELOWER INLET P MM, H20(IN. RH20) 381.7 (22,9)
BLOWER INLET TEMF, DEG. C{LEG. F) 37.4 (103.0)
BLOWER REVOLUTIONS 21024,

TOT FLOW STD, CU. METRES(SCF) 203,46 ( 7183.)

NOX HUMIDITY CORRECTION FACTOR .99

HC SAMPFLE METER/RANGE/PPM 40,3711/ 40,
HC BCKGRD METER/RANGE/CFM I VAR VAT
CO SAMPLE METER/RANGE/PFM 77477137 77,
CO BCKGRD METER/RANGE/PPM 16,0713/ 14,

C02 SAMPLE METER/RANGE/PCT 34,3/ 3/ .57
€02 BCKGRD METER/RANGE/FCT 3.1/ 37 03
NOX SAMPLE METER/RANGE/FFM 21,2/ 2/ 21,
NOX BCKGRD METER/RANGE/FFHM 87 2/ '
o DILUTION FACTOR 22,92
1 HC CONCENTRATION FPM 33
= CO CONCENTRATION PFM 62,
© C02 CONCENTRATION PCT v 33
NOX CONCENTRATION PPM 2046
HC MASS GRAMS 4.1¢
CO MASS GRAMS 14,67
€02 MASS GRAMS 1764.4
NOX HMASS GRAMS 7:%4
RUN TIME SECONDS 766.
DFCy WET (DRY) 296 { +941)
S5CFy WET (DRY) 1.000 ¢ 979}
VoL (SCM) 2034
SAM BLR (G5CM) 43,99
KM (MEASURED) 16.41
TEST NUMBER» EFAZ
BAROMETER MM HG 741.9%
HUMIRITY, G/KG 10.4
TEMFERATURE y DEG C 256
CARBON DIOXIDE» G/KM 117.8
FUEL CONSUMPTIONy L/100KM 4,94
HYDROCARBONS y G/KM v 25
CAREON MONOXILDE, G/KM
OXIDES OF NITROGENr G/KM +48



Ti1-49

TABLE B-2.

FROM CURRENT TESTS TO THOSE FROM CONTRACT 68-03-24402

COMPARISON OF AVERAGE OR TYPICAL REGULATED EMISSIONS

Operating Sequence PP HFET IDLE 50 kph 85 kph
Program Earlier {Current | Earlier|Current | Earlier|Current | Earlier |Current { Earlier{ Current
HC, g/km 0.52 0.81 0.26 0.90 6.48b 2.13§ 0.18 0.42 0.26 1.014
CO, g.km 1.32 2.48 0.98 2.61 l2.5bb 9.30b 0.60 1.38 0.93 3.089%
NO,, g/km 1.69 1.59 1.48 1.58 4.89 5.78b 0.89 1.35 0.87 1.738
Particulate, g/km® 0.563 0.644 0.370 0.644 3.41 0.70 0.177 0.451 0.386 0.724
Fuel, £/100 kmn 5.60 6.38 4.52 5.16 — - 3.55 4,76 4.38 5.20

SvNational Average" fuels in both case - EM-329-F (current) and EM-239-F (earlier)
g/hr instead of g/mi

Typical

Single value

Earlier particulate based on 47 mm glass fiber filters; current particulate based on 47 mm
Pallflex filters




TABLE B-3. PROPERTIES OF COAL-DERIVED LIQUIDS USED AS BILENDING COMPONENTS
Fuel Code EM~-472-F EM-480-F EM~481-~F
Fuel Description SRC-IT EDS

Middle Distillate

Middle Distillate

EDS Naphtha

Gravity, "API
Specific Gravity

Distillation, D-86, °F
IBP
5
10
20
30
40
50
60
70
80
90
95
EP
Recovery, %

Aromatics
Olefins
Paraffins

D-1319

Carbon, wt. %
Hydrogen, wt.
Nitrogen, wt.
Oxygen, wt.
Sulfur, Wt. %

0P o®

oe

Viscosity, cs @ 100°F,
D-445
Gum, mg/100 m{, D-481

Cetane Number, D613

14.3
0.970

353
327
396
411
423
435
446
457
471
485
501
518
566
99.0

88.6

10.7
0.08
0.01
3.30

228.6

23

43.1
0.810

186
228
238
256
271
284
298
312
324
336
348
358
394
99.5




APPENDIX C

GASEOUS EMISSIONS DATA



VEHICLE MOREL
ENGIHE 1,5 L{ 90.
TRANSHISSION H4

BAROMETER 736,85 HM HG(29,01 IN HG)
RELATIVE HUMIRITY 4.
BAG RESULTS

EST ND.  J29FTF  RUN

BAG NUMBLER
DESCRIFTION

BLOWER DIF F HM, H20(IN. H20)
BLOWER IMLET P MM, H20(IN, H20)
BLOWER INLET TEMF, DEG,

ELOWER REVGLUTIONS

TOT FLOW STO, CU. METRES(SCF)
HETER/RANGE /'Y
HC  BCKGRD METER/RANGE/MFH
CO  SAMPLE METER/RANGE/FIH
CO DBCRGRD METER/RANGE/PFM
C02 SAMPLE METER/RANGE/PCT
CO2 RCKGRD METER/RANGE/PCT
NOX GAMPLE METER/RANGE/FFH
NOX BCKGRLN METER/RANGE/PFM

HC  SAMPL

™

DILUTION FACTOR

HC CONCENTRATION FPM
CO CONCENTRATION FFM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM
HC MASS GRAMS

CO  MASS GRAMS

CO2 MASS GRAMS

NOX MASE GRAHS

FARTICULATE HMASES CRAMS

HC  GRAMG/KM
CO GRAMS/RM
CO2 GRAMS/KM
NDX GRAMS/KH

FUEL CONSUMPTION BY CB L/1QOKM

RUN TIHE SECONDS
HEASURED DISTANCE KM

SCFy DRY
DFCs WET (LRY)
SCFy WET (DRY)
VoL (5CM)
SAM BLR (SCH)
KM (MEASURED)

FUEL CONSUMPTION L/100KHM

COMPOSITE RESULTS
TEST NUMBER 329F TR
KH RG  734.9

BARONETER
HUMIDITY G/KG

TEMPERATURE DEG L 25.6

B0 VW RARRIT
CIm L-4

FCT

VEHICLE EMISSIONS RESULTS
FROJECT 11-5830-003

VEHTCLE ND.1

DATE 127 8/80

DAG CART NO, 1 / CVS ND. 3
LBYNG NO. .

DRY BULR TEMP, 23.4 DEG C(78.,0 DEG F)

ARS, HUMIDITY 9.8 GH/KG

1 2
COLD TRANSIENT STARILIZED
711.2 (28.0) 711.2 (28,00
538.8 (22.0) 571 S (22#5)
38,9 (102,00 J4.4 (
13679, 23642
1350 ( 474843 2334 (
367117 34, 19.2/11/
740/ 1/ 7 4,7/ 1/
40.2/137 46, 28.3/13/
3 4/13/ S 5.5/13/ &
28,57 37 W47 18.07 3/ &
3.2/ 3/ 405 3.2/ 3/ 40
15 0/ q/ ]50 ?65/ 2f 10
352 0 2/ 20
28,10 45.87
274 15,
41, 19.
«42 o 24
14,7 9:3
2,09 1.9
6.38 3.1
1042.3 10251
369 4,Q:
1.76 1.2
v 34 +32
1.11 + 8
181.2 1465, 4
ob% f6d
700 &.38
505, B48.
5o75 [ 52
?8 782

«973 (. 959)
1,000 ¢ ,982)
I6B.4

7863

i1,

b4 b7

Lﬂsﬁ‘

- =

CARRON DIOXIDE
FUEL CONSUHMPTION
HYDIROCARBONS (THC)

CARBDN MONOXIDE
XIDES OF NITROGEN
PARTICULATEa

TEST WEIGHT 1021, KG( 2250, LES)
ACTUAL ROALD LOAD 5,4 RW( 7.3 HF)
DIESEL EM-329-F
OROMETER 2174, KM( 1352, HILES)
NOX HUHMIDITY CORRECTION FAETOR .97
3 4
HOT TRANGIEHT STABRILIZER
711,2 (28.0) 711.2
998.8 (22,0) 571.5
36,9 ( 98.9) 350 ( 25,00
13848, 236334,
1353 ( 47794) 233,0 ( 82284
3L/l 3. 17,8711/ 16,
4,72/ 1/ 8. 4.5/ 1/ 5,
43.53/137 41, 23,3713 21,
4.0/1%/ 4, 2:.9713/ %,
2487 3/ 40 17,77 37/ .28
273 04 28/ 3/ 04
1402/ 2/ 140 9&2 70
A7 270 0. 17 "/ 0.
22459 44,74
27, 13,
36 1
W 36 24
14.1 9.1
2,07 1,79
D472 4.97
902.2 1027,8
3,55 3,94
1,55 ¢
+ 34
99
15641 16643
+61
6+03 4,441
503, B&g,
5.78 Hel?7
«981 +982
975 ( R61)
1,000 ( ,982)
J368.4
7854
11,95
6423
3~RAG (4~BAG)
35¥SOKH 126‘% { 146.4)
4 6442)
G/KM + 34 +«33)
G/KH 92 +92)
G/KH L 633
G/KH 242 0,000’



HFET  VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-003

TEST NO.  JR9FET  RUN 1 VERICLE NO. 1
VEHICLE MODEL 80 VW RABRIT DATE 12/ B/80

TEST WEIGHT 1021, KG( 2250. LES)
ACTUAL ROAD LOAD 5.4 KW( 7.3 HF)

ENGINE 1.5 ¢ 2¢, CID) L-4 BAG CART NO. 1 DICSEL EH-329-F
TRANSHMISSION M4 Ebgougo. 5 2 ODOMETER 2202, KM( 1348, MILES
o +

BAROMETER 736.85 MM HG(29.01 IN HB) LRY BULE TEMP. 25.6 DEG C(78.0 DEG F)

RELATIVE HUMIDITY 46, FCY ARG, HUMILDITY 9.8 GH/RNG NOX RUMIDITY CORRECTION FACTOR .97
BAG RESULTS
TEST CYCLE HFET

ELOWER DIF F MM. H20CIN, H20)
BLOWER INLET F MM, H2D(IN. H20)
RLOWER INLEY TEMF, DEG. C(REG. I)

711.2 (28.Q)
9670 (22.4)
378 (100.0)

BLOWER REVOLUTIONS
TO0T FLOW STD. CH, METRES(SCF)
HC  SAMPLE HMETER/RANGE/FFM

21013,
204.4 ( 7“19 }
\J.bo‘;/ij/ \JLO

HC DBCKORD METER/RANGE/FFH 4.8/ 1/
CO SAMPLE METER/RANGE/FPH 731713/ 7?o
CO  BCKGRD METER/RANGE/PI'M 2.0/13/
CO2 SAMFLE METER/RANGE/PLCT 36.77 3/ ¢6h
C02 BORGRD METER/RANBL/PCT 3.07 3/ .08
NOX SAHFLE METER/RANGE/FFH 25,07 2/ 26,
HOX BCKGRD METER/RANGE/FMM 17 27 0 0
DILUTION FACTOR 21,30
“  HC CONCENTRATION PPN 48.
CO  CONCEHTRATIDN FPH 68,
C02 CONCEMTRATION PCY 2+ 37
NDX CONCENTRATION FFH 2909
HC MASS GRAMS 3+64
£O MASS GRAMS 16416
CO2 MASS GRANMS 2144,8
NOX MASS GRAMS 9.84
PARTICULATE MASS GRAMS 4.06
RUN TIHE SECONDS 765,
OFCy UET (DRY) «253 (. 937)
SCFy WET (DRY) 1.000 ¢ ,979)
VoL (ECH) 2044 ,
SAM BLR (SCM) 43,55 N
KM (MEASURED) 16,53 T
TEST NUMEER» T29FET
BAROMETER MM HG 776 g
HURIDITY s B/KG 9.
TEXFERATURE » LEG © 2546
CARBON DIOXIIEy G/RM 139.7
FUEL COMSUMFTIOMy L/1OOKM 5.03
HYDROCARRONS » G/RH + 34
CAREON MONOXIDES G/KH + 98
DXIDES OF NITROGENs G/KM +60



TEST NO.  329FTF  RUN 2
VCHICLE MODEL 80 VW RABRIT
ENGINE 1.5 L< 90, CID) L-4
TRANSMISEION H4

DAROMETER 743,
RELATIVE HUMIDITY
RAG RESULTS

31, PCT

20 MM HG(29,26 IN HBG)

FTP VEHICLE EMISSIONG RESULTS
FROJECT 11-3830-003

VEHICLE ND.1
DATE 12/ 9/80
BAG CART KO,
LYNO NO.

DRY BULR TEHP. 25

1/ Cv§
2

NO. 3

TEST WEIGHT

ACTUAL ROAD LOAD
EX~329-F
3218, KM( 1378, MILES)

DIESEL
QLOMETER

«& DEG C(73,0 DEG F)
AERS. HUMIBITY 4.4 GM/KG

1021, KG( 2250,

G4 KWC 7

LB )

o HM)

NOX HUMIDITY CORRECTION FACTOR .88

BAG NUMBER i 2 J 4
DESCRIFTION COLD TRANSIENT STABILIZED HOT TRANSIENT STARILIZED
BLOWER DIF P MM. H20(IN. #20) 711.2 (“8 0) 711.3 {28, 711,2 (28,0) 711.,2 (28,0)
RLOWER INCET P MM, H200IN, H20) 961.3 (22.1) 961.3 (22.1) 981.3 (22.1) 36143 (22.1)
BLOWER INLET TEMF. DEG. C(DEG, 33,0 ( 95;0) 32-3 ( 90.,0) 35,0 ( 95.0) 32,8 ( 21.0)
BLOWER REVDLUTIONG 13870, 23814, 13854 22819,
TOT FLOW STD. CU. METRES(SCF) 137.4 ( 48234) 2373 ( 83784) 137,3 { 4948 ) 237.1 ( 8270,)
HC SAMPLE METER/RANGE/FFM 8. 1/11/ 38, 17.6/11/ 18, 30.9/1 / 31 17,2711/ 17,
HC BCKGRD METER/RANGE/PFPH 937 1/ G 6:0/ 1/ & 6.0/ 1/ 6. 9.0/ 1/ 9,
CO GSAMPLE METER/RANGE/PPH 33.4/13/ 351, 24.5/13/ 224 479713/ 45, 25,8713/ 24,
CO BCKGRI METER/RANGE/FFPH 29713/ 3. 2:2/13/ 2, 5.2/13/ 5, 4,7/13/ 4,
CO02 SAMPLE METER/RANGLE/FCT 28407 3/ 46 17,77 3/ 28 25.37 3/ 41 17.47 3/ 28
C02 RCKGRD METER/RANGE/FCT K PV PN ) N 3.0/ 3/ .05 3:47 3/ .05 317 3/ 405
NOX SAMPLE METER/RANGLE/FFM 16,17 27/ 16, 10,17 27 10, 15,397 2/ 16, 10.07 2/ 14,
o NDX BCKGRD METER/RANGE/FFM O 3 1, W6/ 2/ 1 32 v/ 2/ 1.
I DILUTION FACTOR 28,5 46,73 31,88 44,99
B HC CONCENTRATION PPM 33 12, 294 12,
CO  CONCENTRATION PPM 47 20, 40, 194
£02 CONCENTRATION PCT 41 ' 24 « 36 23
NOX CONCENTRATION FFPH 15,5 945 15.0 2.5
HC MASS GRAMS 2461 1,60 1,98 1.68
L0 MASS CORAMS 7'55 9+44 6,35 3.28
£02 MASS GRAMS 1038, 10334 910.,9 1018.4
NOX MASS GRAMS uo57 378 345 3,78
PARTICULATE HASS GRAMS 1,92 1,24 1.71 0.00
HC  GRAMS/KHM +45 2 23 + 34 v 24
CD GRAMS/KHM 1,29 + B4 1.10 83
02 GRANS/KM 1772 13,0 1576 160.3
NOX GRAMS/RH 161 60 60 9%
FUEL CONSUMPTION BY CBR L/10OKM 6087 &+ 31 6.10 6417
RUN TIHE SECOKDS 203, 368, 505, 848,
MEASURED DRISTANCE K 9+86 &3l 5.70 6436
SCFy IRY 1984 + 987 19864 + 987
OFCy WET (DRY) v 974 ( 2464) 973 (. 263)
SCFy WET (DRY) 1.000 ( ,987) 1.000 ( .987)
yoL (ECH) 3747 374.4
SAK BLR (SCH) 80.61 80,55
KM (MEASUREID 12,17 12,14
FUEL CONSUMPTION L/100KM 65:58 6414
COMPOSITE REBULTS 3-BAG (4-RAG)
TEST NUHBER J29FTP CARBON DIOXIDE G/KM 164,9 ( 163.8)
RBAROMETER MM HG 74%-3 Eggkogg#ggngfgﬁc) é;égOKﬂ 6437 ( 6,33
HUMIDITY G/KG + : . 032 { 32
CMPER » 25,4 CAREBON MOHOGXIDE G/KM 1.0 '
TEMPERATURE  DEG C OXIRES OF NITROGEN G/KH .66 f 1.233
FARTICULATES G/KM » 252 (¢ 0,000)



HFET  VEHICLE EMISSIONS RESULTS
FROJECT 11-5820-003

TEST NO.  J29FET  RUN 2 VEHICLE NO.1, TEST WEIGHT 1021. KG( 2250. LES)

VEHICLE MODEL 80 VW RABRIT DATE 12/ 9/80 ACTUAL ROAD LOAD 5.4 RW( 7.3 HP)

ENGINE 1.5 LC 90, CIDV -4 BAG CART N0, 1 BIEGEL CH~329-F

TRANGMISSION M4 ['YND NO. 2 ODOMETER 2243, KM( 1394, MILES)
Cvs NO. 3

BARDHETER 743,44 MM HG(29.27 IN HG) DRY BULR TEMP. 25.4 DEG C(78.0 DEG F)
RELATIVE HUMIDITY 3i. PCT

ARG, HUMIDITY 6.4 GH/KG
EAG RESULTS
TEST CYCLE HFET

BLOWER DIF F MM. H20(IN. H20) 711.2 (28.0)
DBLOWER INLET P MM H20C(IN, H20) 961,33 (22.1)
BLOWER INLET TEMP. DEG. C(DEG, F) 40.46 (103.0)

NOX HUMIDITY CORRECTIODN FACTOR .88

BLOWER REVOLUTIONS 21014
TOT FLOW STR. CU. METRES(SCF) 205,3 ( 72 484)
HC SAMFLE METER/RANGE/FFM 54,6/11/ 55,
HC ECKGRD METER/RANGE/PPM W2/ 1/ 5,
CO  SAMFLE METER/RANGE/FFM 77.7/13/ 774
CO  ECKORD ¥ETLR/RANGE/FPM 2.8/13/ 3.
CO2 SAMPLE METER/RANGE/PCT 37,67 3/ b3
CO?2 ECKBRD METER/RANGE/FCT 2/ 3/ 405
NOX SAMPLE METER/RANGE/FPH 29,3/ 2/ 29,
NOX ECKGRE METER/RANGE/FFH 5727 1
¢ DILUTION FACTOR 20,73
or HC  CONCEMTRATION PFM 50,
CO CONCENTRATION PEM 730
CO2 CONCENTRATION FCT V59
NOX CONCENTRATION FFM 20,8
HC  MASS GRAMS 5,87
CO_ MASS GRAMS 17,33
C02 MASS GRAMS 2203,0
NDX MASS GRAMS 2,91
FARTICULATE MASS GRAMS 4,26
RUN TIME SECONDS 765,
DFCy WET (DRY) 952 (942}
SCFy WET (DRY) 1,000 ( .984)
VoL (SCH) 205.3
SAM DLR (SCH) 44,03
Kif (MEASUREID 16,61
TEST NUMBER, I29FET
BARONETER MM HE 743.5
HUMIDITY G/KD b4 4
TEMPERATURE s IEG € 25,6
CAREON DIIOXIDEy G/KN 172.8
FUEL COMSUHFTIONy L/ 100KM §.15
HYDROCARBONS » G/RM .35
CARBON MONOXIDEy G/RM 1.04
DXIDES OF NITROGENy G/KM 60



TEST NO.
VEHICLE MOREL 80 VW
ENGINE 1,5 L( 90, CIIV
TRANSHISSION M4

RARDHETER 7
RELATIVE HUMIDITY 22,
DAG RESULTS
BAG NUMEER
DBESCRIFTION

BLOWER DIF P MM, H20(IN. H20)
ELOWER INLET P MM, H20(IN. H:
BLOWER IWNLET TEMWF. DEG. C{(DEG, F)

PBUUER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
HC  CAMPLE METER/RANGE/PFM
HC BCRGRD METER/RANGE/FFPM
CO SAMPLE METER/RANGE/FI'M
CO BCKGRD METER/RANGE/FPFH
C02 SAHFLE METER/RANGE/PCT
C02 BCRGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/FT'M
NOX BCKGRD METER/RANGE/FFH

¢ DILUTIOM FACTOR

J29FTF RUN 3

RARBIT
L-4

51,08 MM HG(29,57 IN HG)

FCT

ov HC CONCENTRATION PPM
CO CONCENTRATION FPM
£C02 CONCENTRATION PCY
NOX CONCENTRATION PPM

HC MASS GRAMS
CO MASS GRAMS
LD2 MASS GRAMS
NOX MASS GRAMS
PARTICULATE HASS

HC GRAMS/KNM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/RH

FUEL CONSUMPTION BY CR L/100KHM
SECDNDS

RUN TIME
HEASURED RISTANCE
SCFr DRY
OFCs WET (DRY)
SCFs WET (DRY)
VoL (SCH)
SAM DBLR (SCH)
KM (MEASUREL)

FUEL CONSUMPTION L/100KH

DMPOSITE RESULTS

TEST NUMBER
BAROMETER M¥ HG
HUMIDITY G/KG

TEMPERATURE DEG C

GRAMS

K

329FTF
731.1

25.4

FTF VEHICLE EMISSIONS RESULTS
FROJECT 11-5836-003

VEHICLE NO.

DATE 12710780
RAG CART NO. .

BYNG NO.

DRY RBULE TEMF. 23,4 DEG C(78.0 DEG F)

1 / gvs No. 2

ABS. HUMIDITY 4.5 GM/KG

1
COLD TRANSIENT

711.2 (28.0)
5740 (22.6)

3641«

34,1711/
3.0/ 1/
923713/
349713/
27467 3/
3.3/ 3/

97.0)
13743,
137.1 ¢ 48%0')

D
]
Je

50
4,
+45
+05
17,
1,

2
STARILIZED

721.4 (28.4)
(2”.?)

ldo

TEST WEIGHT 1021,

ACTUAL ROAD LOAD
DIESEL EH-329

KRG( 2250, LRS)
Sed KUW(C

OLGMETER 2240 kﬁ( 1404, MILES)

NOX HUMIRITY CORRECTION FACTOR

3
HOT TRANSIENT

71347 (28.1)
a81.7 (22.9)
34.0 ( 9d00)

138735,
178,5 ( 4890.)
23.1/11/ 25,
4.4/ 1/ 4,
40.48/13/ 38.
202713/

24,17 3/ .39
300/ 3/ oOd
15.97 2/ 164,

6/ 2/ 1 b6/ 20 1,
47,33 33465
11, 21,
17, 35,
+ 23 35
10,0 153
1.48 1.64
4,78 D63
1025.5 #80.8
3479 3437
1.27 1.59
o 24 v29
77 +98
16641 153.8
161 a9
4437 3474
B68, 506,
6,17 373
+990 +989
767} 1976 (
19902 1000 (
37349
80,34
11.86
144
CAREON DIOXIDE G/KM
FUEL EONSUMPTION L/100KH
HYDROCARBONS- (THC)Y G/KM
CAPBDN MDNOXIDE G/KH
OXIDES OF NITROGEN G/KM

PARTICULATE.» G/KM

4
STABILIZED

713,7 (28,1)
38147 (22.9)
32‘? ( 90 o)

23788,
238, 7 { 8430 )
13.8/11/
4,5/ 1/
20.5/13/
203/13/
17.0/ 3/
2.8/ 3/
10.9/ 2/

.. - paey -
= O PIPAT U
. e BNle » * @

«269)
.990)

73 HM)

83

(4-BAG)



HFET  VEHICLE EMISSIONG RESULTS
FROJECT 11-5830-003

TEST NO.  329FCT  RUN 3 VEHICLE NGO, .

TEST WEIGHT 1021, KG( 2250. LRS)
VEHICLE MODEL 80 VW RABRIT DATE  12/10/80

ACTUAL ROAD LOAD 5.4 KW( 2,3 HP)

EHGINE 1,85 LC 90, CIDY L-4 EAG CART NO. 1 DIESEL LH-329-F
TRANSHISSION M4 gzﬂowgﬂ. . 2 ODOMETER 2282, RH( 1418, MILES)
v * -

EAROMETER 750.82 MM HG(29.56 IN HG) DRY BULR TEMP. 25.4 DEG C(78.0 DEG F)
RELATIVE HUMIDITY 19. FCT

ABS. HUMIDITY 3.9 GH/KG
BAG RESULTS
TEST CYCLE HFET
RLOWER DIF P M. H20CIN, H20) 711.2 (28.0)

BLOWER INLET P MM, H2DC(IN. H2D) 581.7 (22.9)
BLOWER INLET TEXF. DEG. C(DEG. F) 32.4 (103.07

NOX HUMIDITY CORRECTION FACTOR .82

BLOWER REVOLUTIONS 21018,
TOT FLOW 8TD. CU. HETREB(SCF) 208.0 ( 73444}
HC SAMFLE METER/RANGE/FFM 46,4/117 47,
HC BCKGRD METER/RANGE/FPM 4.2/ 1/ 5,
CO SAMPLE HETER/RANGE/FPH 7137137 70,
CO  ECRGRL HETER/RANGE/TFN 2:1713/ 2
C02 SAHFLE METER/RANGE/FCT 36,1/ I/ 461
02 RBCKGRD HMETLER/RANGE/FCT 2.8/ 3/ .04
NOX SAMFLE METER/RANGE/IFM 30,0/ 2/ 30,
NOX BCRGRD HMETER/RANGE/FIM W77 20 1
¢ DILUTION FACTOR 21.71
~ HC CONCENTRATION FM'M 42,
CO CONCENTRATION FEM b7+
C02 CONCENTRATION PCT + 56
NOX CONCENTRATION PFPH 2943
HC MASS GRAMS 5.03
CO MASSH GRANWS 16,11
C02 MAGSS GRAMG 2151.3
NOX MASS GRAHS 2,53
FARTICULATE MASS GRAME +83
RUN TINME SECONDS 706,
DFCs WET (IRY) +994 (., 248)
SCFy WET (DRY) 1,000 ¢ ,988)
VoL (SCH) 208.0
5aM BLR (5CH) 44,84
KM (MEASURER) 16.18
TEST NUMBERy J29FET
RAROMETER » MM HG 750.8
HUYMIDITY s G/RG 3.9
TEMFERATURE y DEG C 2946
CARRON DIOXIDEy G/RM 132.9
FUEL CONSUNPTION L/ 100KHM 5,15
HYDROCARBONS v G/RH + 21
CAREQN MONOXIDEs G/kM 1,00
OXIDES OF NITROGENs G/KM + 39



0 KPl VEHICLE EMISSIONS RESULTS
FROJECT 11-5830-003

TEST ND. 329500 RUN 1 VEHICLE NO. | TEST WEIGHT 1021, KG( 2250, LBS)
VEHICLE MODEL 80 VW RAEBIT DATE  12/11/80 ACTUAL ROAD LOAR 5.4 KWC 7,2 HP)
ENGINE 1.5 L( 90, CID) L-4 FAG CART ND, 1 DIESEL  EH-329-F
TRANSHISSION M4 IYNG NG, 2 ODGMETER 2311, KM( 1434, MILED
CVS MO, 3
BAROHETER 748,79 M HG(29.48 IN HG) DRY BULE TEMP. 22.8 DEG C(73.0 DEG F)
RELATIVE WUMIDITY 29, FCT ABS. HUMIDITY 5.1 GM/KG NOX HUMIDITY CORRECTION FACTOR .84
BAG _RESULTS
TEST CYCLE 0 KP
BLOWER DIF P MM, H2O0(IN, H20) 716,3 (28,2
BLOWER INLET I MM, H20(IN., H20) 571.5 (2 .q>
BLOWER INLET TEMF., DEG. C(DEG. F) 37.8 (100.0)
BLOWER REVOLUTIONS 72923,
TOT FLOW STO, CU. METRES(SCF) 325.5 (11494.)
HC SAMFLE METER/RANGE/FRM 11.7/117° 12,
HC ECKGRI METER/RANGE/PFM 7.5/ 1/ 8.
CO SAMPLE METER/RANGE/FPH 12,0713/ 11,
€O ECKGRI METER/RAHGE/FFH 2.9/137
CO2 SAMPLE METER/RANGE/FCT 7.1/ 3/ 11
£O2 ECKBRD METER/RANGE/FCT 3.0/ 3/ 405
NOX SAMFLE METER/RANGE/FFM 4.3/ 2/ A
o MNOX ECKGRD METER/RANGE/FPHM vos 2/ 1
r DILUTION FACTOR 119,39
® HC CONCENTRATION PP 4,
CO  CONCENTRATION FFH 8.
C02 CONCENTRATION FCT (06
NOX CONCENTRATION FFH 3.7
HC MASS GRAMS .80
CO MASS GRAMS 3.09
CO2 MASS GRAMS 384.3
NDX MASS CRAMS 1495
FARTICULATE MASS GRAMS 422
RUN TIME SECONDS 1200,
IFCs» WET (DRY) 1992 ( ,982)
§CFy WET (DRY) 1,000 ( ,990)
oL (SCH) 325.5 ,
SAM BLR {SCH) 71,04 :
KM (MCASURED) 5,00
TEST NUMBERy 329500
BAROMETER s MM HG 748.8
HUMIDITY, G/KG 5,1
TEMPERATURE » DEG C 22,8
CAREON DIOXIDE, B/KM 76,9
FUEL CONSUMFTIOM»  L/100KM 2,98
HYDIROCARBONS » G/KM ‘16
CARBON MONOXIDE» G/KM 62

OXIDES OF WITROGEN, G/KM 39



50 KFH VEHICLE EMISSIONS RESULTS
FROJECT 11-58320-003
TEST NO. 329550  RUN 1 VEHICLE No. TEST WCIGHT 1021, KG( 2250, LES)
VEHTCLE mODEL 00 Vi RARETT DATE  12/11/80 ACTUAL ROAL LOAD 5.4 KHC 7.3 HEF)
ENCINE 1,5 L( 90, CII) L-4 BAG CART NO. 1 DIEGEL  EM-329-TF
TRANGHIBSION M4 IYNG NO, 0 2 OLONETER 2303, KM( 1431, MILES)
CUS NO, 3

BAROMETER 748, 7% MM HG(2P. 40 IN HG)
RELATIVE VUP7PiTY 35, FLT
RaG RESULTE

DRY BULE TEWF, 24.4 DEG C(74.0 DEG F)

ABS. HUMIDITY 6.7 GH/KG NOX HUMIDITY CORRECTIOM FACTOR .88

TEST CYLLE

RLOWER DIF P HM. H2ODCIN. H20)
BLOWER INLET F MM, H20C(IN, H20)
ELOWER INLET TEMP, DEG. C(DEG, F)

BLOWER REVOLUTIONS

TOT FLOW &TD0, CU, HETRES(SCF)

30 K
714.3 (28.2)

571ed (Lk’S)

35,0 { 95.0)
16474,

1633 ( 374674)

4L SAWPLE METER/RANGE/FEM 20,1711, 20,
HC  BCKGRD METER/RANGE/FPH £,0/°17 5,
£0 SANFLE NETER/RANGE/FEHN 2914713/ 7,
CO  ECKGRD METER/RANGE/FEN 2,2/137 2,
COZ SANPLE MEYER/RANGE/FCT 24,273/ .39

CO2 LBOKGRD METER/RANGE

NOX SANFLE METER/RANG
NOY DCKGRLD NETER/RANG

/PCT
E /7P
E/FFN

3.3/ 37 .05
16,67 2/ 17,
S/ 37 1

DILUTION FACTOR 33,564
a HC CONCENTRATION &M 15
G CO_ CONCENTRATION FFRM 25,
02 CONCENTRATION RCT 034
MNOX COHCENTRATION FFM 16,1
HC MASS GRAME 1 4u
4] MasSs GRAMS oOu
CO02 HAGS DRaMe 1030.4
NOX MASSH GRAMS 4,45
FARTICULATE MAGS GRaMS 144
RUN TIME SECONDS 4600,

HECy WET (DRY)
SCFy WET (DIRY)

70 (L 95%)
1,000 ¢ ,98%)

oL (oM 163.3

5aM RBLR (SCH) 35.37

EM (HEASUREDD 0.31

TEST MWUMDEFRSs 329550
RAROMETER Y MM HG 743.8
HUMIDITY » 5/K6 Puo/
TEMFERATURE OES C 2444
CARBON DIOXIDE: G/RM 124,0
FUEL CONSUMFTIONYy L/100KHM 4.77
HYDROCARBONS » G/KM 17
CARBON MONOXIDE S G/KM .?6
UXIDES OF MITROGENy G/KM sS4



TEST MU J29585  RUN
EHICLE MOLREL 80 Vi RA
ENGINE 1.5 L( 90, CID) L
TRANSMISSION M4

BARGMETER 740.7% MM HG(29.48 [N HG)

1
BEIT
-4

RELATIVE RUMIDITY 30, PCT

u,:\x., rh._)“' ,\

TEST CYCLL

BLOWER DIF F hi. H20(IN, H2D)
i OCIN. HZ20)
BLOWER INLET TEMF, DEG. C(DEG. F

RES(SCF)

SLOWER TNLET B MM, M2

FLOWER REVOLUT10NS
0T FLOW 5TH. CU. MET
JL SAMPLE METER/RANG
HC  ECKGRL METER/RANG
CO  SAMFLE RETER/RANG

-

1

C

E/FFN
E/FEM
E/FFM

L0 BCKGRL METER/RANGE/FPH

CO2 SANPLE METER/RARG

[y

E/PCT

CO2 RBCKGRD METER/RANGE/FCY

NOX SAMFLE METER/RANG
NCX ECKGRD METER/RANG
UILUIJDV FACTOR

CONCENTRATION FPM

01-0

NOX CONCENTRATION FFPM
HC  MASS GRAMS

CO  MASS GRAMS

Ca2 HﬁSu GRAM;

NOX MASS

E/FPM
C/PPM

HC  CONCENTRATION FHM
Wy
CO2 CONCENTRATION PCT

CRA
PARTICU ATE NQSJ GRAMS

RUN TIME
OFCy WET (DRY)
SCFy WET (DRY)
AL (5CH)
SaM ELR (SCM)
K (AEASUREDD

TEST NUMEER:
RAROHETER s
HUMIBITYy
TEHFERATURE »
CARBON DIOXIDE
FUEL CONSUHPTION

HYIROCARRONS »
CARLON MONOXIDE,
OXIDNES OF NITROGENy

EECONIS

MM HG
G/7KG
ODEG C
G/KM
L/ 100KH
G/KM
G/KH
G/KM

85 KFH VEHICLE EMISSIONS RESULTS

PROJECT 11-5830~003

VEHICLE NO.
DATE  12/11/80
EAG CART NO. 1
LDYNO NG, P2
LVS NO. 3

DRY BULE TEMF, 23,3 ICGGC(74 +0 DEG F)

ABS. HUMIDITY S.4 GN
B3 K

716.3 (”8;2)
5710 “h.))
40,4 (105,0)
14465,
1614 ( 54%98.)
77.2/117 77,
9.9/ 1/ 5,
48.3/12/7 103,
7127 1,
40,17 3/ .48
2.2/ 3/ 04
37,0/ 2/ 37,
05/ :.'.\/ lv
19.22
724
79,
sh4

3645
7

-

(ot
Cx =0 C g O~

Ll s e = (e
+ e LR~
PO L4

o -
fas o s)

Tl e s
ER e

Tte
. -

Ry
oy
Qe

RS R e Jouls ¥
-

- -
PO

Lad

~ihg

s

« L LnCO D

= t3
L

- [ 21, RGC 2250, LES)
ACTUAL ROAD LOAD 5 \ X

29-F
KM( 1442,

NOX HUMIDITY CORRECTION FACTOR



O KPH  VEHICLE EMISGIONS RESULTS
FROJECT 11-3820-003

TEST NO. 329500 RUN 2 VEHICLE NG.. TEST WEIGHT 1021, KG( 2250. LRE)
VEHICLE MODEL 80 VW RABRIT DATE  12/12/80 ACTUAL ROAD LOAR 5.4 RW( 7.3 HP)
ENGINE 1.5 L( 90, CINR) L-4 BAG CART NO. 1 BICSEL EH-329-F
TRANSHISSION M4 DYNO NO. 2 ODOHMETER 2350, KM( 1460, MILES)
CVis NO. 3
BARGMETER 745,24 MM HG(29.34 IN H®) DRY BULR TEMP. 25.0 DEG C(77.0 DEG F)
RELATIVE HUHIRITY 27, PET ARS. HUMIDITY 5.4 CH/RG NOX WUMIDITY CORRECTION FACTOR .83
BAG RESULTS
TEST CYCLE ¢ RF
BLOWER OIF F MM, H20(IN. H20) 7137 (28.1)
BLOWER INLET F MM. H2D(IN., H20) 87646 (22.7)
DLOWER INLET TEMP. DEG. C(DEG, F) 37.8 (100.0)
LLOWER REVOLUTIONS 32937,
TOT FLOW ST0, CU. METRES(GCF) J323.9 (11437 )
HC SAMFLE METER/RANGL/FFH Y4711/ P
HC BCKGRO METER/RANGE/FI'M 6.1/ Y/ by
CO  SAMPLE METER/RANGE/PFM 11,2713/ 10,
CO0  BCKGRDY METER/RANGE/FFM 2,013/ 2.
C02 SAMFLE METER/RANGE/ILT 7017 3/ 411
CO2 BCKGRDI METER/RANGL/FCT Jo1/ 3/ 403
NOX SAHILE METER/RANGE/TFI'M 4.1 2 4,
o NOX ECKGRDIN METER/RANGE/FTHM S 1
i DILUTION FACTOR 119,71
= HC CONCENTRATIONMN IM'PM 3.
CO CONCENTRATION FIM g,
CO2 COMCENTRATION PCT s 06
NOX CONCENTRATION PFM Xib
HC  HASE GRAMD W62
CO  HMASS GRAMS .11
£02 HMASE GRAMS 373,32
NOX MASS GRAMS 1490
FARTICULATE MASS GRAMS e 25
RUN TIME SECONDS 1200,
DFCy UWET (IRY) 992 (985
SCFy WEY (DIRY) 1,000 ( .990)
VOL (5CH) 323.9
SAM BLR (SCH) 70,32
KM (MEASURELD 5,00
TEST NUMBERy 329500
HAROHETER y MM HG 745,2
HUMIDITY, G/KG 94
TEMFERATURE y nee ¢ 25.0
CARBON DIOXIDE, G/RH 74,7
FUEL COMSUMFTIONS ./ 100KHY 2.89
HYDROCARRONS G/KM 12
CAREDCN MONOXIIE, G/RM 42

OXIDES OF NITROGENs O/KH + 38



90 RPH VEHICLE EMISSIONS RESULTS
FROJECT 11-3830-003

TEST ND. 329550 RUN 2 VEHICLE NO. . TEST WEIGHT 1021, KG( 2250, LRS)
VEHICLE MODEL 80 UW RARBIT DATE  12/12/80 ACTUAL ROADl LOAD 5.4 KWC 7.3 HF)
ENGINE 1.5 L{ 90, CIDD L-4 BAG CART HO. 1 DIESEL EM-329-F
TRANSHISSION 4 BYNG NO. 2 OROMETER 2350, KN( 1440, NMILES)
CVs NO, 3
RAROHMETER 745,24 MM HG(29.34 IN HB) [RY BULR TEMP. 24.4 DEG C(74.0 DEG F)
RELATIVE BUMIDITY 32. PCT ARG, HUMIDITY 6.2 GH/KG NOX HUMIDITY CORRECTION FACTOR .87
BAG RESULTS
TEST CYCLE 30 K
DLOWER DIF P MM, H20(IN., H20) 713.7 (28.1)
BLOWER INLET P MM, H20C(IN., H200 37646 (22:7)
ELOWER IMLET TEMF. BEG. C(BEG. £3 34l ( F7.8)
ELOWER REVOLUTIONS 16468,
T0T FLOW STO, CU. HMETRES(SCF) 1624 ( 537234}
HC  SAMFLE METER/RANGE/FFM 21.0/117 21,
({C BCKGRD HMETER/RANGE/FI'M G770 10 7
CO SAMPLE HETER/RANGE/PI'M 29.5/13/ 27,
CO ECKGRD HETER/RANGE/FMM 4.4/137 4,
CO2 SAMPLE METER/RANGE/FCT 25.8/ 3/ 42
C02 BCKGRL METER/RANGE/FCT 4.9/ 37 07
NOX SAMPLE METER/RANGE/IPFM 16.47 2/ 16,
NOX ECKGRD METER/RANGE/PMM L2 1.
o DILUTION FACTOR 31.82
L HC CONCENTRATION FPM 154
o CD  CONCENTRATION PP 23,
CO2 CONCENTRATION FCT « 33
NOX CONCENTRATION FrH 15,7
HC MABS GRAMS 1.34
CO MASS GRAMS 4,28
C02 MASS GRAMS 1038. 4
NOX MASS GRAMS 4,25
FARTICULATE HAGE GRAMS 1,46
RUN TIME SECONDS 500,
BFCy WET (LRY) 1767 ( 4959)
SCFy WET (BRY) 1.000 ( .986)
VoL (5CH) 16244
SAM DLR (SCH) Jae47
Kt (MEASUREIN B.J%
TEST NUMBERy 329550
BAROMETER s HH NG 745,2
HUKIDITYy G/KG 642
TEMPERATURE y REG C 24,4
CARBON DIDXIDE, /KM 123.8
FUEL CONSUMFTIOMs L/100KHM 4.76
HYDROCARBONSy G/KH +16
CAREON MONOXIDE, G/KM el

OXIDES OF NITROGEWR: G/KM «31



83

TEST RD, 329585 RUN 2
VEHICLE MODEL 80 VW RAREIT
ENGINE 1,5 L( 90, CID) L-4
TRANSMIESION M4

EARCHETER 744,98 HM HG(29,33 IN HG)
RELATIVE HUKIDITY 27, FCT
EAG RESULTS

TEST CYCLE

DLOWER DIF P MM, H20(IN. H20)
_OWER INLET P MM, H2O(IN, H20)
BLOWER INLET TEMF. DREG, C(REG. F)
RLOWER REVDLUTIDNS
TOT FLOW §TD, CU. METRES(GCF)
HC  SAMFLE HMETER/RANGE/FPH
HC  RCKRGRD HMETER/RANGE/FFHM
CO  SAMFLE METER/RANGE/FFH
CO  BCKGRD METER/RAMCGE/FTH
LO2 SAMPLE METER/RANGE/FCT
CO2 DCKGRIY METER/RANGE/FCT
NOX SAMPLE METER/RANGE/PFN
MNOX BCKGRIN METER/RANGE/PIH
NILUTION FACTOR
HC  CONCENTRATION PI'M
CO CONCENTRATION PP
CO2 CONCEMTRATION PCT
NOX CONCENTRATION PFH
HC  MASS GRAHS
CO  MASS GRAMS
C02 MASS GRAMS
NOX MASS GRAMS
FARTICULATE MASS GRAMS
RUN TIHE SECONDS
DGy WET (DIRY)
SCFy WET (DRY)
VoL (SCH)
SAM BLR (SCH)
KM (MEASURED)

TEST NUMBER»
BAROHETER
HUMIDITY
TEMFERATURE »
CAREON DIDXIDEy
FUEL CONSUMPTIONy

HYDROEARTIONG ¢
CARDON MONOXTREy
OXIDES OF NITROGEN

€10

H NG
G/RG
DEG C
G/nt
L/100KH
G/KM

G/KkM
B4KN

KFH VERICLE EMISSIONS RESULTS
PROJECT 115830003

VEHICLE NO.

DATE  12/12/80 \CTUA
BAG CART NO, 1 DIESEL
YN N0, 2 QLOMETER
CVS NO, 3.

LRY BULE TEWP, 26,7 DEG C(80.0 DEG F}
ARS., HUMIDITY &.9 (GM/KG

85 K

+2 (28.0)

i~y
[EN B R
~J Rt

(8]

CAlNEd N DI~ O e +

e
0N

H 2
o G raNI LR
- . e e as e e MY

(23]

;s 2

14,32

329585
743.0
3.9
2647
1367
3.30

o 31

1,10
&7

TEST WEIGHT KG{ 22350,

ACTUAL ROAD LOAD
2350, RKM( 1440, HILES)

NOX HUMIDITY CORRECTION FACTOR



TEST NO,
VERICLE MOREL

ENGINE
TRANSHISSION M4

RARDMETER 749,20 MM HG(29.,50 IN HG)
RELATIVE HUMIDITY

J29FTF RUN 4
8¢ VW RARERIT
3 LC 920, CIDD) L-4

FCT

624

BAG RESULTS

¥1-D

RAG

NURRER

DESCRIFTION
DBLOWER DIF P MM, H20(IN, H20)

BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMF. DEG.

ELOWER REVOLUTIANS

NOX

OT FLOW STD,

LU METRES(SCF)
SAHMLE METER/RANGE/FFM
BCKGRD METER/RANGE/FFM
SAMPLE METER/RANGE/FI'M
RCKGRD METER/RANGE/FFH

2 GAMPLE METER/RANGE/PCT
2 RCKGRD METER/RANGE/FCT

SAMFLE METER/RANGE/FFH
BCRGRDN METER/RANGE/FFPH

DTLUTION FACTOR

HC
ca
£o2
NOX
HC
Co
co2
NOX

HE

€0

£oz2
NOX

CONCENTRATION PPN
CONCENTRATION FI'M
CONCENTRATION PCT
CONCENTRATION FPH
MASS GRAMS
MASS GRAMS
MASS CRAMS
MASS GRAMS

GRAMS/KH
GRAMS/RKM
GRAMS /KM
GRAMS /KM

FUEL CONSUMPTION BY CR L/100KN

RUN

TINE SECONDS

MEASURED DISTANCE KM

SCFy

LRY

DFCy WET (DRY)

S5CFy WET (DRY)

VOL (SCH)

SAM BLR (GCH)

KM (HEASUREL)

FUEL CONSUMFTION L/100KM

COMFOSITE RESULTS

TEST
RAROMETER
RUMIRITY
TEMFERATURE DEG C

329FTF
MM HG 749.3
G/XG 11.8

23.9

NUMEER

C(DEG. F)

FTF

VERICLE EMISSIONS RESULTS
FROJECT 11-3830-003

VEHICLE KD,

DATE  12/19/80
BAG CART NO. 1 / CUS NO. 3
IYNO HO, 2
DRY BULR TEMP, 23.9 DEG C(75.0 DEG F)
ABS, HUHIDITY 11.9 GM/KG
1 2
COLD TRANSIENT STABILIZEL
7143 (28,2) 723.,9 (28.5)
579,1 (22,8) 579.1 (22.8)
34,7 ( 94,5) 33,3 ( 92.0)
13849, 23600.
178,7 ( 4885.) 239,0 ( 5405,
30,9711/ 31, 14.3/11/ 13,
3.3/ 1/ 1, 3.3/ 1/ 3,
50,3713/ 47. 21,3713/ 19,
1,3/13/ 1, B7137 71,
27,6/ 37 .45 16,87 3/ .27
2.9/ 3/ .04 2,5/ 3/ 04
17,37 2/ 17, 11,27 2/ 11,
5/ 3/ 1, V77271,
29,08 49,43
28, 11,
45, 18,
VA1 V23
16,8 10,5
2.21 1,51
7,75 5,05
1039, 2 1003, 7
4,61 4,96
.38 024
1,24 .81
180.2 141, 4
+80 .80
6,97 6,22
505, 8467,
5,77 4,21
L9074 977
,975 ( ,955)
1,000 ( ,977)
376, 4
8086
11,98
6,58

CARBON DIOXIDE
FUEL CONSUMFTION
HYDROCARBONS (THC)
CARBON MONOXIDE

TEST WEIGHT 1021, KG( 2250, LBS)
ACTUAL ROAD LOAD 5.4 KWC 7.3 HM)
DIESEL EM-339-F
ODOMETER 2419, hﬁ( 1503, MILLS)
HOX HUMIDITY CORRECTION FACTOR 1.04
K 4
HOT TRANSIENT STABILIZED
7146.3 (28.2) 716.3 (28.,2)
57921 (22.8) 9791 (22.8)
JG+6 ( 96.0) 33.3 { 22,0
13859, 23805,
138.0 ¢ 4874.) 28,1 ( B4074)
2608/117 27, 14h6/11/ 15,
3.3/ 1/ 5 3.5/ 1/ 4
42,0713/ 39, 21.0/137 19,
¢b/13/ 0. /137 1,
24,1/ 3/ .39 1697 37 27
2.4/ 3/ 04 W4/ 3/ .04
1487 27 17, 11.0/4 2/ 11.
O 21, L2,
33443 4913
24 11,
38, 18,
+ 36 § 3
1640 10,3
1.88 1.53
6,05 4,95
200.7 1017.9
4.3 4.84
033 02':
1.05 +80
1562 163.7
v 76 +78
46,04 6430
503, 867,
977 6422
+974 1977
o??\() ( 0957)
1,000 ¢ \977)
37641
80,82
11.99
6417
) 3~BAG (4-BAG)
G/KM 164.0 ( 164.6)
L/100KH 633 { 6.33)
G/KM +30 (430
G/KM +97 { «96)
G/7KM W79 ( I8

OXIDES OF NITROGENM



HFET  VEHICLE EMISSIONS RESULTS
PROJECT 11-5830-003

TEST NO,  329FET  RUN 4 VEHICLE NGO, TEST WEIGHT 1021, KG( 2250, LES)
VEHICLE MODEL 80 VW RABRIT DATE  12/19/80 ACTUAL ROAD LOAD 5.4 KW( 7.3 HF)
ENGINE 1.5 L 20, CID) L-4 RAG CART NO, 1 DIESEL EM-329-F
TRANSHISSION M4 gEEDNgD. . 2 DDOMETER 2443, KM 1318, MILES)

w} & ) ¢

DARGMETER 749,55 MM HG(29.51 IN HG)
RELATIVE HUMIDITY 25. PCT
BAG RESULTS

DRY BULR TEMF. 23.9 DEG C(75.0 DEG F)

ARS. HUMIDITY 4.4 GH/KC NOX HUMIDITY CORRECTION FACTOR .83

TEST CYCLE HFET
BLOWER DIF P M. H20(IN., H20) 711.2 (28.0)
DLOWER INLET P MM, H20(IN. H20) 971.5 (22,9
BLOWER INLET TEMP, DEG., C(DEG, F) 37.8 (100,03
BLOWER REVOLUTIONS 20994,
TOT FLOW STR. CU. METRES(SCF) 21443 ( 75484)
HC SAMFLE METER/RANGE/FPPH 99.9/11/ 55,
dC  BCKGRI METER/RANGE/FPH Se7/ 1/ by
CO  SAMPLE METER/RANGE/FFH B6.6/13/ B7,
CO  BCKRORD METER/RANGE/FFH 12,72/13/ 1.
CO2 SAMFLE METER/RANGE/FCT 36,9/ 3/ 62
CO2 BCKGRD HMETER/TVANGL/FCT 3.1/ 3/ 408
NOX SAMFLE METER/RANGE/PI'M 31,97 27 32,
NOX BCKGRDN METER/RANGE/FPHM 87 2 1.
DILUTION FACTOR 21412
HC CONCENTRATION PPN 90,
CD CONCENTRATIDN FPM 74,
€02 CONCENTRATION PCT + 38
o NOX CONCENTRATION PPM 31.1
L HC  MASS GRAMS 6.18
v L0 MASS GRAHS 18.47
£02 MASS GRAMS 2257.,4
NOX MASS GRAMS 10463
RUN TIME SECONDS 763,
DFCy WET (DRY) 933 (. 945)
SCFy WET (DRY) 1.000 ( .984}
VoL (SCH) 214.3
SAM ELR (SCH) 50.68
K¥  (HEASURED) 146.41
TEST NUMBER, JA9FET
BARDKETER » MM HG 749.6
HUMIDITYy 6/KG 446
TEMPERATURE y DEG € 32,9
CAREON DIOXIDE, G/KH 13744
FUEL CONSUNPTION» L/100KN Je34
HYDROCAREQNSy G/ + 38
CARRON MONOXIDEs G/KH 1.13
OXIDES OF NITROGEN» G/KM VG5



TEST ND,  329F15  RUN 5
VEHICLE MODEL 81 VW RARBIT
ENGINE 5.7 L(350, CIID V-8
TRANGMISSION A3

BAROMETER 744,47 MM HG(29,31 IN HG)
RELATIVE HUMIRITY 62, PCY
BAG_RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF P MM. H20(IN, H20)
BLOWER INLET P MM, H20(IN. M20)
BLOWER INLET TEMF. DEG., C(DEG. F)
RLOWER REVOLUTIONS
TOT FLOW STI, CU. METRES(SCF)
HC  SAMPLE METER/RANGE/[MFM
HC  BCKGRI! METER/RANGE/I'FM
CO  GAMPLE METER/RANGE/FFM
CO  RBCKCRD METER/RANGE/FPH
CO2 SAMFPLE METER/RAMGE/PCT
£02 BCRGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/PFH
NOX RCRORD METER/RANGE/FFH
OILUTION FACTOR
HC  CONCENTRATIDN PPH
CO  CONCENTRATION I'FM
CO2 CONCENTRATION FCT
NOX CONCENTRATION FFM
HC HASS GRAMS
FG 5 GRAMS

HA S GRANS
NOX MASS GRAMS
FARTICULATE MASS GRAMS

HC GRAMS/KM
CO  GRAMS/KH
CO2 GRAMG/KM
NOX GRAHS/KM
FUEL CONSUMPTION BY CR L/100KM

RUN TIME SECONDS
HCASURED DISTANCE KN
SCFy DRY
LFCy WET (DRY)
SCFy WET (DRY)
VOL (SCH)
SAM BLR (5CH)
KM (MEASUREL) ,
FUEL CONSUKPTION L/100KM

COMFOSITE RESULTS
TEST NUMBER
BAROMETER M HG 744,35
HUMIBITY G/KG 11.4
TEWMPERATURE DEG C  23.3

91-2

329715

FTF

VEHICLE EMISSIONG RESULTS
FROJECT 05-3830-003

VERICLE NO.1 TEST WEIGHT 1021, KG( 2250, LRS)
DATE 6/14/81 ACTUAL ROAD LOAD  S.4 KWC 7.3 HM)
BAG CART NO. 1 / CVS RO, 3 DIESEL EM-329-F
DYNO NO. 2 ODOMETER 35986, KM( 2228. MILES)
il
DRY BULE TEMP. 23.3 DEG C(74,0 DEG F) -
ARS, HUKMIDITY 11.4 GH/KG NOX HUMIDITY CORRECTION FACTOR 1.02
1 2 3 5
COLD TRANSIENT STARILIZED HOT TRANSIENT STABILIZED
708.7 (27.9) 708.7 (27.7) 70641 (27.8) 708.7 (27.:9)
57145 (22.9) 37440 (22.4) 971,95 (22.9) 574,Q (22.4)
33.0 ( 93.0) 29.4 ( 83.0) J4.4 ( 24,00 31.7 ( 89.0)
13844, 23819, 13863, 93809.
135:7 ( 47914) 2346.4 ( B834%.) 136.0 ( 4803,) 234,9 ( 8293,)
22,3712/ 45, 7.8/127/ 20, 19,471 u?o G.9/127 18,
11,47 1/ 12, 6.0/ 1/ & 6,0/ 1/ 4, 4.8/ 1/ G,
6648713/ 63, 30,2713/ 28, 59.5/13/ 53, 23.8/13/ 22,
9:5/13/ 9 7:0/13/ 4. 2.4/13/ 2, 1.5/13/ 1.
29.1/ 3/ 4B 1744/ 37 28 25+87 3/ 42 17.3/ 3/ 28
3.0/ 3/ 05 3,27 3/ 405 3.3/ 3/ .03 3.0/ 3/ .05
15.1/ 2/ 15, 7/ 2/ 10, 14,2/ 2/ 14, .27 27 9
6/ 21, 6/ 21, b/ 2 1 gl 24,
27,33 46,89 31.38 47,86
33 14, 334 12
93, 21, 49, 20.
+ 44 123 + 37 W23
14.5 9l 13.4 8.7
2,61 1,87 2,59 1.77
8,64 S+78 7.80 3444
1081,7 1009, 4 $19.1 994,32
385 4,21 Jebi 4,00
2,18 1,33 1,90 1.31
045 03 04(7 029
1.49 + 23 1, 37 +38
187.1 163.1 161.5 140,90
b7 +O8 +64 + 04
7425 6429 4,28 6417
504, 848, 903, 868,
5.78 6419 9449 6421
1974 1977 1974 + 977
«973 ( .994) +975 { 936)
1.000 ( 977 1,000 ( 977y
37241 370.,9
78,63 78,42
11,97 11,90
4476 6,22
3-BAG (4~BAG)
CARBON DIOXIDE G/KH 146747 ( 166.7)
FUEL CONSUMFTION L/100KH 649 ( b6:4%)
HYDROCARBONS (THC) G/KM +37 ¢ 37
CARBON HKONOXIDE G/KH 1,17 ( 1.1%
OXILES OF NITROGEN G/KM W67 ( +63)
PARTICULATES /KM «281 { 280



TEST ND.  329F17  RUN 1
VEHICLE MODEL 81 VW RAERRIT
ENGINE 5,7 L(350, CID) V-8
TRANSNISSION A3

DAROMETER 745.74 MM HG(29.34 IN HEG)
RELATIVE HUMIDITY 47, PCT
BAG RESULTS

BAG RUMDER

LESCRIFTION

BLOWER DIF P MH. H2O(IN, H20)
DLOWER INLET F MM. H20CIN, H20)
BLOWER INLET TEMF, DEG. C(DEG, F)
BLOWER REYQLUTIONS

TOT FLOW STh, CU. METRES(SCF)
HC  SAMPLE METER/RANGE/FI'M
HC ECKGRD METER/RANGE/FFH
CO  SAMPLE HMETER/RANGL/PEM
CO  BCKGRD METLER/RANGE/FFM
C02 SAMPLE METER/RANGE/FCT
CO2 BCRGRD METER/RANGE/FCT
NOX SAMFLE HMETER/RANGE/FFM
NOX BCKGRI METER/RANGE/FFM
DILUTION FACTOR

HC  CONCENTRATION FI'M

CO  CONCENTRATION PFM

CO2 CONCEWNTRATION PCT

H0X CONCENTRATION PMM

HC MASS GRAHS
CO MASS GRAMS
co2 HASS GRAMS
NOX MAGS GRAMS
FARTICULATE MASS

RC  GRAKS/KHM
CO  GRAMS/KM
CO2 GRAMS/KM
NDX GRAME/KH
FUEL CONSUMFTION RY CR L/1QOKM

RUN TIME SECONDS
MEASURED DISTANCE KM

SCFy DRY
DFCy WET (IRY)
SCFy WET (DRY)
VoL (5CH)
SAM BLR (SCH)
KM (HEASUREDR)
FUEL CONSUNMFTION L/100KM

COMPOSITE RESULTS
TEST NUMEBER
BARDMETER
HUMIDITY
TEMPERATURE DEG €

LT=O

5 GRAMS

329F17
MM HG  743.7
G/KG 10,1
2641

FTP

VEHICLE EHISSIONS RESULTS
FROJECT 05-35830-003

VEHICLE RD.1
DATE
BAG CART NO.
DYNG NGO

7/ 9/8

1

1/ CV5 NO.w 3

4

IRY BULE TEMF.
AES, HUMIDITY 10,1 GM/KG

1
COLD TRANSIENT

701.0 (27.6)
57145 (22.5)
356 ( 96,00

12/ 35,
17 4.
3/ 47,
1,
A7
+ 04

14.
.Zi 27 0

o

26+1 DEG C(79.0 DEG F)

STARILIZER

i
NG
e F 2V oo

DY ORIO s PI* =
b\\\\\\\\bwmum

b 2

] [ |
[ 1 b N ] g T N N |

T T T T Y

—

274 (. 759)
1,000 ¢ .982)

370.0
78.95
11,87

4468

803,
(
1
13
13/
3/

3/
”/

b3t

~a
B B O s

* e Lhe * o PRI
WO ~GUdle ¢« TN
[ R TN 2% ]

{28.0)
(22.9)
{ 70.0)

8 764)

(R

3,
19,
1

V27
V04
10,

0,

r

CAREON DIOXIDE
FUEL CONSUMPTION
HYIRGCARBONS (THC)
CARBON MONO
OXIDES OF NITROGEN
PARTICULATES

TEST WEIGHT

ACTUAL ROADR LOAD 5.4 KU(C 7.3 HF)
DIESEL EW-329~F
QROHETER 3829, KM 2379. HILES)

NOX HUMIDITY CORRECTION FACTOR

4
STARILIZEDR

711,2 (28.0)
S81.7 (22.9)
32,2 ( 20,00

3
HOT TRANSIENT

70346 (27.7)
371.+3 (22.3)

udwb ( néoO)

13925, 23825,
134,3 ( 4814.) 234,6 ( B283.)
14,1712/ 28, 7.8/12/ 1b,
4,0/ 1/ 4, 4:0/°17 4,
40,9/137 38, 21.2/13/ 19,
9137 1, 1,313/ 1,
24,8/ 3/ 40 17,078/ 27
2.7/ 3/ .04 2,4/ 3/ .04
14,37 2/ 14, 9.9/ 2/ 10,
7/ 30 1 1,0/ 3/ 1.
32,91 46,81
24, 12,
34, 18,
V34 + 24
13,6 8,9
1,91 1,57
5,79 4,86
9004 1 1010, 0
3,48 3.93
1,34 .99
V33 V26
1,01 .79
157,2 164,4
Vb1 v 64
6,08 6,33
509, 869,
5,73 614
. 981 +982
V976 ( 4961)
1,000 ( ,982)
3709
78,73
11,87
642
3-BAG (4~
G/KM 165.4 (16
L/100KH 6,38 ( &
G/KM +31 (
XI1DE B/KH V95 (
G/KN Ny (
B/KH +202 ( .

1021, KG( 2250, LES)

v/

O

8



TEST NO.  J29Fi6 RUN 4
VEMICLE MODEL  B1 YW RABEIT
ENGINE 5.7 L(350, CIID V-8
TRANSHISSION A3

DAROMETER 743.97 MM HG(29,29 IN HG)
RELATIVE HUMIDITY 55. PPCT
BAG_RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF P MM. H20(IN. H20)
BLOWER INLET P MM, H20C(IN. H2O)
BLOWER INLET TEMP. DEG. C(DEG, F)
BLOWER REVOLUTIONS

TOT FLOW STD, CU, METRES{SCF)
HC GSAMPLE METER/RANGE/PPH
HC BCKGRDN METER/RANGE/PFM
C0 GAMPLE METER/RANGE/FFM
CO BCKRGRD METER/RANGE/FFM
CO02 SAMPLE METER/RANGE/FCT
CO2 BCKGRD METER/RANGE/IPCT
NOX SAMPLE METER/RANGL/FPM
NOX BCRGRD METER/RANGE/PPHM
DILUTION FACTOR

HC CONCENTRATION PFPH

CO CONCENTRATION FFM

CN2 CONCENTRATION FCT

NOX CONCENTRATION PFM

HC HMASS GRAMS

CO MASS GRAMS

CD2 MASS GRAMS

NOX MASS ORAMS

FARTICULATE HASS GRAHS

HC GRAME/KM
CO GRAMS/KM
£o2 GRAM /hH

8T-0

NDX GRAMS/KN

FUEL CUN”UHFTIGN BY CB L/1COKHN
RUN TIHE SECONDS
MEASURED DISTANCE KM

SCFy DRY

LFCy WET (DRY)

SCFy WET (DRY)

VoL (BCH)

SAM BLE (SCH)

KM (MEASUREDR)

FUEL CONSUMPTION L/100KM

COMPOSITE RESULTS

TEST NUMEER 329F16
BARDMETER MM HG 744.0
HUMIDITY G/KG 10.9

TEMPERATURE DEG C  24.4

FTR

VEHICLE EMISSIONS

RESULTS

FROJECT 05-3830-003

VEHICLE NO.1
DATE

6/25/81

BAG CART NO. 1 / CVS ND. 2

DYNQ WO,

DRY BULR TEMP, 24,4 DEG C{(76.0 DEG F)

2

AES, HUMIDITY 10.9 GM/KG

i
COLD TRANSIENT

706,1 (27.8)
571,35 (22.3)
33:0 ( 95,0)
138435,

o3 { 47794)
/ 4

2
STARILI

706+1 (27,

571,39 (22
31,7 ( 8
33

K]

na
\’.‘lr-.JL-\’-"O-b-\’Jf.ﬁ

LRI SR I

=

12/

NSNS
el =2}
L] b
NN

eal
hay

-
FPIPINICN R ONDN e 1)

ZED

8)
v 5}
2:0)

( 8283,)

18,
99
194
1
v 26
+04
e

0,

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCARDONS (THC)
CARBON MONOXIDE
OXIDES OF NITROGEM
PARTICULATES

TEST WEIGHT 1021, KG( 2250, LRBS)
ACTUAL ROAR LOAD 5.4 KW(
DIESEL EM-329-F

OLROMETER 3777, KM( 2347. MILES)

743 MM

NOX HUMIDITY CORRECTION FACTOR 1.01

4
STARILIZEN

70641 (27.8)
571.5 (22,9)

3
HOT TRANSIENT

70641 (27.8)
571,95 (22.5)

35,0 ( 95,0) 33,9 ( 93,0)
13845 23641,
135,3 ( 4778 ) 233.5 ( 8245.)
13,7712/ 27, 7.5/12/ 15,
4,67 1/ 5,0/ 1/ S
Siny o 22,9713/ 21,
1,213/ 1, 1,47137 "1,
25,47 3/ 41 18,47 37 29
2.5/ 3/ 04 3.2/ 3/ .05
15,37 2/ 15, 10,7/ 27 11,
3/ 370, 379704
31,81 44,95
23, 10,
39, 19,
138 V25
151 104
1,79 1,35
6,12 5,22
935, 4 1054, 4
3,93 3,67
1,52 1,44
V32 v22
1,08 .85
144,7 172, 4
V69 V76
6136 6463
504, 849,
5,40 6,12
1978 979
V974 ( ,957)
1,000 { .979)
348,80
78439
11,80
6,50
3-BAG (4-BAB)
G/KM 1634 ¢ 167,8)
L/100KM 6,31 ( 6447)
/KM '33 ¢ 430
G/KN 93 {.95)
G/KM . V67 ( .70)
B/KMN 4258 ( +254)



TEST ND.  Z29F18 RUN 7
VEHICLE MODEL &1 VW RABRIT
ENGINE 1.5 L( 20« CID) L-4
TRANSHISEION M4

BAROMETER 741,93 MW HG(29.21 IN HE)
RELATIVE HUMIDITY 48, FCT
BAG RESULTS

BAG NUMDER

DESCRIFMTION

RBLOWER DIF I MM, N2OCIN, H20)
BLOWER INLEY F M, H20(IN, H20)
BLOWER INLET TEMF. DEG. C(DEG, T)
GLOWER REVOLUTIONS

TOT FLOW SThe CU. METRES(SCF)
HC  SAMPLE METER/RANGE/TFM
HE  BEEGRD METER/RARGE/FFM
CO  SAMPLE HETER/RANCGE/[PH
(0 ROKGRO METER/RANGE/FFH
CO2 SARFLE METER/RANGL/IPCT
CO2 BCRGRD METER/RANGE/FCT
NOX SAHMLE METLR/RANGE/PTM
NOX BORGRD METER/ZRANGE/TFM
DILUTTON FACTOR

HG  CONCENTRATIOR PEM

CO  CONCENTRATION Pl

02 CONCENTRATION FFI

NOX COHCENTRATION [PM

HE MASS GRAMS
CO  MASS GRAMS
CO2 MASE GRAMS
NOX MAGS GRAMG
FARTICULATE MASS

HC  ORAMS/KM
£C0  GRAMS/KM
CO2 GRAMS/KM
NDX GRAHG/KM
FUEL CONGUMPTION BY CE L/100KM

RUN TIME SECONDS
MEASURED NISTANCE KM
SCFs DRY
OFCy WET (DRY)
SCFy WET (IRY)
VoL (SCH)
8at DLR (SCH)
KM (MEASURED) )
FUEL CONSUMFTION L/100KH

COMPOSITE RESULTS
TEST NUMRER
BAROMLETER
HUMIDITY
TCMFERATURE

6T-O

GRAMS

329118
MM HG 741.9
G/RG 10.7
DEG C  26.7

FTP
FROJECT 05-5830-003

VEHICLE NO.1
[IATE 7/14/81
BAG CART NO. 1 / CVUS
['YND NO, 2

NO.

VEHICLE EMISSIONS RESULTS

3

TEST WEIGHT
ACTUAL ROAD LOAD

DICSEL

ODOMETER

DRY BULD TEMP, 26,7 DEG C(80.0 DEG F)
AES, HUMIDITY 10.7 GH/KG

EM-329-F

1021+ KG( 2250, LRS)
¢4 KW(

2870. KM( 2405, MILES)

7+3 HF)

NOX HUMIDITY CORRECTION FACTOR 1,00

1 2 4
COLD! TRANGIENT STARILIZED HOT TRANSIENT STARILIZED
70641 (27.8) 70346 (27.7) 7036 (27.7) 70601 (27.8)
374.0 (22.6) 97046 (22.7) 74,0 (22.6) 376 6 (22.7)
372 ( 99,00 33,3 ( 92,00 J6.1 ( 97.0) 33 { 22.0)
13815, 23815, 13832, 23817,
174.1 ( 4734.) 2326 ( 821440 134.5 ( 4747.) 232 6 ( 82144)
157712/ 31, 7.7/12/ 15. 14,8712/ 30. 7.3/12/ 15.
4.8/ 1/ 5, 4.4/ 1/ 4.6/ 1/ 5, 4,0/ 1/ 4,
47,3713/ A4, 21.2/13/ ]9. 43,2713/ 40, 12,2713/ 17,
67137 1, /137 0, 37137 0, 2713/ 0,
27,97 3/ W44 17,37 3/ 28 24,37 3/ .40 16,47 3/ .24
2447 3/ 404 2.8/ 3/ .04 2.2/ 3/ .04 2.8/ 3/ .04
1527 2/ 15, 2.9/ 2/ 104 14.7/ 2/ 19, 9.8/ 2/ 16,
27 27 0 47 2/ 0 W7/ 2/ . B/ 2/ 1,
28476 47.93 3331 50.71
274 i1, 23 11,
43, 18, 37, 17,
42 + 23 +36 22
15,0 945 14.0 2.0
2.08 1,47 1,94 1,42
beb9 5400 6413 4,39
1031,1 297, 874.8 23341
3.84 4,23 3,60 4,01
1,72 1,06 1.44 +97
+36 o2 + 34 W23
1417 + 81 1,07 « 73
180,46 16141 153.1 152.9
167 +68 &3 v Ob
6478 6420 3.92 5.80
507, 848, S04, 843,
9471 6417 G471 §.10
«980 782 + 781 +782
+974 ( .959) 2977 961
1,000 ¢ ,981) 1,000 ¢ ,982)
36647 36741
78407 78,03
1190 11.82
b.57 5.90
3~BAG (4-BAG)
CARBON DIOXIDE G/KM 162,9 ( 140.3)
FUEL CONSUMF'TION L/100KM b, 8 ( 6, 19)
HYDROCAREONS (THC) G/KM o 29 ( o2
CAREON MONOXILE G/KM Y ( +94)
OXIDES OF NITROGEN G/KM 67 ( ' 66)
FARTICULATES G/KH 1220 ¢ 214)



TEST NO.
VEHICLE MODEL
ENGINE 1.5 L(
TRANSHISSION M

LARONMETER 729,

RELATIVE HUMID

UAG RESULTS
HAG NUMBLR
DESCRIFTION

BILOWER DIF

DLOWETR INLE
BLOWER REVO
TOT FLOW ST
HC  SANPLE
HE BCKGRD
CO  SaMPLE
0 BOKGRD
02 SAnPLL
{02 BORGRE
NOX GAMPLE
NOX RBORKGRI
DILUTION FA
HC  CONCEKT

02 CONCENT
NOX CONCENT
HE MASS GR
CO HASS GR
CO2 MASS G

0¢-D

J29F19 O RUN 8

30 VU RAGRIT
30. CIIN t-4

65 MM BG(29.12 IN HG)

ITY 48, PCT

f* HM. H20CIN. H20)
DLOWER INLET B MM, H2OCIN. H20)
T TEMF. DEG, C(DEG.

LUTIONS

Ly CU. METRES(SCF)

HETER/RANGE/FFH
HETER/RANGE/ T
METER/RANGE /TN
METER/RANGE/P'I'M
METER/RANGE/ LT
METER/RANGE/T'CT
HETER/RANGE /"M
METER/RANGE/FPH
CTOkR

RATION FI'H

CO_ CONCENTRATION PPM

RATION I'CT
[ATION PFPM
ANS
AMS
AMS

NOX MAGS GRAMS

FARTICULATE
HC  GRAMS/KHN

HASS GRAHS

L0 GRANS/KM
CO2 GRAMS/KM

NOX GRANS/KM .
FUEL CONSUMFTION BY CE L/100KM

IRUN TINME SECONDS
HMEASURED DISTANCE KM
S5CFy DRY

DFC» WET (DIRY)

SCFy WET (IIRY)

VOL (SCH)

5AM DBLR (5CH)

KM (HEASURLED)

FUCL CONSUMPTION L/100KM

COXPOSITE RESULTS

TEST NUMDER
BARDHETER
HUMIRITY
TEMPERATURE

329r19
MM HG 7296
G/RE 2.1
DEG C  23.9

FTF VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

VEHICLE NO.1

DATE 8/20/81
15/ CVS NO. 3

EAG CART KO,
[rYNO NO.

ORY BULR TEHMP.

23,9 DEG C(75.,0 DEG F)

ARS, HUMIDITY 9.1 GM/KG

1
COLD TRANSILNT

£96.0 (27.4)
369.0 (22.4)
353.0 ( 95.0)

13841,
134.4 ( 4745.)
32.6/11/ 33

&0/ 1/ b
47.9/13/ A5,
37137 0.
28.4/ 3/ .47
...6)/ 3/ ;O'q
1q.0/ 27 15
97 2/ 1.
28,22

274

44,

+ 42

2
STARILIZED

701.0 (27.6)
74,0 (22.48)
32.8 ( 21.0)
938 S
232.1 ( 81954)
14,1711/ 14,
6.0/ 1/ b
19.8/13/ 18,
3/137 0,
17.87 3/ .28
2.9/ 3/ .04
2.8/ 2/ 10,
47 2/ 0.

TEST WEIGHT 1021, KG( 2250, LBS)

ACTUAL ROAD' LOAD
DIESEL EN-329

Se4 KWC 743 HF)

“F
GRGNETER 3407, Ki¢ 2788, MILES)

CAREON DIOXIDE

FUEL CONSUMPTION

HYDROCARRONS (

CARBON HMONDXID

OXIDES OF NITROGEN

FARTICULATES

NOX HUMIDITY CORRECTION FACTOR 93
3 4
HOT TRANSIENT STARILIZED
698,58 (27,3) 7036 (27.7)
9715 (22.9) 97648 (22.7)
333 ( 22.0) 30.6 ( 87.,0)
13832, 236811,
134.6 ( 4754,) 232.2 ( 82354)
26, 8/11/ 27, 14,3711/ 14,
640/ 1/ 64 65/ L/ 7
43,5713/ 41, 21,0713/ 19,
1.3/13/ 1, 1.9/13/ 24
236/ 3/ 42 17.5/ 3/ .28
297 3/ .04 3.0/ 3/ .03
14.87 2/ 15, 2.8/ 2/ 10,
27 2/ 0 W17 27 0
31,35 47.3%
21, 8.
39, 17,
o 23
14,4 947
1.63 1.06
6403 4,44
?24.7 1001,4
3.57 4.11
1.52 1.00
+28 +17
1.05 + 79
150.1 161.8
62 106
45.18 6,22
504, 868,
9478 4619
0981 ;982
275 ( J260)
1,000 ( .981)
367.9
77+43
11.96
6,20
3-TAG (4-DBAG)
G/7KM 167.1 ( 166.2)
L/100KH 46443 {  6440)
THE)Y G/KH 24 (  +24)
E G/KM (52 { «92)
G/KH 63 { 1 63)
G/7KH 1264 ( .249)



TEGT NO.
VEHICLE MODEL

A2IFTF O RUN 1
680 VU WARRIT

ENGINE 1.5 L¢ 90, CIDY L4

TRANGHIS

STON M4

RAROMETER 747,71 WM MG(29.28 IN WB)

RELATIVE HUWIDITY

30, FCT

BAG RESULTS

12-0

i20H

jung

BAG NUMBER
DESCRIFTION

BLOWER DIF P MM, H20(IN: N2
BLOWER INLET & M. HROCIN. H2D
GLOWER INLET TEMF. DEG. C(REC. F)
BLOUEF nEUUIU TONG

T FlUw SThe CUe METRES(SER)

HE Aﬁil! HlWlh/FANbE/rFM

A0 DURBRD HFTER/RANGE,/PIN
CO  SANPLE ﬁ Trh/h NGE /"M
CO  DBCKERD METER/RANGE/FPM
CO2 DAMPLE METER/RANGE/ZRLY
CR2 BOKGRD METLR/RANGE/RCT
HOX SASMPLE METER/RANGE /IEHM
NOX BORGRI METER/RANGE /FFH
"I urmn FACTR

M CORCENTRATION PIH

CQ  CONCENTRATION PrM

con FﬂNClNThATIHN FOT

Hﬂx CONCENTRATION PFH

1E MASS GRAMS

00 HAanS CRAMS

C02 MAGS ORAMS

NOY MASS GRaMsS
FARTICULATE MAGSS GRAMS

HE BRAMG/ENM

o GRAMS/KM

CO? GRANMS/

NOX GRAH“’?H

FUCL CONSUMFTION RY CE L/100KM

RUM TIME SECONDE
EASURED DISTANCE KM
aEry oy
INCy WET (DRY)
GCFy WET (DRY?
VoL (8CH)
SAM DBLR (SCM)
KM (MEASURLEDD
FUEL DONSUMPTION L/100KM

*SITE RCSULTS

TEST NUMBER 453IFTF
BAPOHETFA WY WG 7437
HUMIRITY G/KG 20

TEMPERATURE  DEG C LJ.O

FTF  VEWICLE EMISSIONS RE

FROJECT 11-5830-003

VEHICLE ND.1

LATE  1/14/61

IAG CART ND. 1 / CUS N
IYNO NO. 2

DRY BULE TEMF, 23,0 DEG C(77.0 DEG F)

ARG, HUMIDITY 4.0 GH/KG
1 2
COLIU TRANSIENT STARILIZER
7214 (28.4) 7239 (28.5)
9B1.7 (22,%) 584.,2 (23.0)
350 ( 25,00 30,0 ( 86,0)
13876, 23890,
137.5 ( 4854.) 239.3 ( B448,)
33,6717 35, 1q.4/11/ 15.
308/ 1/’ 44 \Jo r’ 1./ 39
L9137 49, 20.5/137 19,
1713/ 0, 3135 04
28,87 37 .47 17.47 3/ 28
2773 04 2.8/ 3/ 04
16:.37 2 16, 10,2/ 2/ 10,
v 3427 0 .4/ 27 0.
274746 47,10
31, 12,
48, 18,
v43 o 24
14.0 7.8
2,48 1.67
770 3405
10925 1047.9
344 3.6%
2.2 1.30
+43 «27
1,34 02
19046 17044
164 63
7e07 b6e73
05, 870,
5474 6215
+ 984 +988
$ 273 0 4 764)
1,000 ( ,987)
3767
81,34
11.69
7414

SULTS

g, 3

CARBON DIOXIDE
FUEL CONSUMFTION
HYDXOCAREONS (THC)
CAREON MONDXIDL
OXIDES OF NITROGEN
FARTICULATES

TEST WEIGHT

ACTUAL ROAD LOAD 3.4 KW(

1021, KG( 2250, LRS)
7.3 HF)

DICSEL EM-452-F
QROMETER 2544, KM( 15681, MILES)
NOX HUMIDITY CORRECTIOMN FACTOR .87
3 4
HOT TRANSIENT STARILIZED
7259 (28,5) 7239 (28.5)
584.2 (22.0) 584.2 (23.,0)
35,0 ( 95.0) 31,1 { 88.0)
13852, 23795,
137.1 ( 4842, 237,95 ( 8387,)
25.1/711/7 25, 18 Q117 v
3«47 1/ 3 /1 T
967137 43, “0 1/13/ 18,
W 3/13/ ) 37137 0.
25.47 3/ WAl 1/.3/ 3/ 28
266/ 3/ !04 ..ov.)/ 3/ i04
1697 2/ 17, 10467 2/ 11,
07// 2/ + 41/ 2/ +
31.81 47,91
P 150
42, 18,
+ 38 + 23
15.8 7.9
1,73 2,08
6066 4,91
944,2 1018.4
3459 320
1.74 0.00
30 + 34
1.17 + 80
16644 164,35
63 164
6+ 60 6437
505, 887
968 6 12
+ 987 788
973 (064D
1,000 { ,987)
I74.7
80.48
11.79
6459
23~BAG (4-RAG)
G/KM 173.5 ( 172,3)
L/100KM $.87 { 6.,83)
G/KM 31 (433
G/KM 1.03 ( 1,02)
G/KH + 63 ( 63}
G/KH 4275 { 0,000)



TEST HO8.  453FET  RUN 1
VEHICLE HODEL 30 VW RABRIT
ENGINE 1.5 LC 90, CIDY L4
TRANSHISSION M4

DAROMETER 743,71 MM RBO(29,28 IN HR)
RELATIVE HUMYDITY 264 FCT
LA RESULTS

57T CYCLE

DLCWER DTF I+ MM HROCOIN, H20)
RLAWER INLET F oMM, B204IN, H20)

BLOWER INLET TEWF™. DEG, C(DEG, F)

BLOWELR RCVOLUTIONS
TOY FLOW ST, CU. METRES(SCF)
HE SEMIMLE METER/ZRANGE/FPM
HC  ROKGEDT METER/RANGE/FFM
CO o SARPLYL METER/RANGE/ 1M
CO  DROKGRIC METER/RANGE/FIH
£O2 SAMPLT. METCR/RANGE/PCT
Gz RONGRD SETER/RANGE/ZPCT
Py SARPLE M TER/RANGE /TP
NIY BERGRIE METER/ZRANGE/FFM
Lo UTINN FaCTor
HE o CONCENTRATION PEM
0 CONCUNTRATION PRM
CO2 CONCENTRATION FCT
NOX CONCENTRATION PRM
HE  MASS GRAME
L0 MASS GRAaMS
CO2 Mabs ORAME
NOY MAasS GRAMS
FARTICUHL.ATE MASS GRAMS
[RUN TInWE SECONDS
DFCy WET (RRYD
SCFy WET (DRY)
VO (GCH?
SAM BLR (SCH)
KM (MECASUREDD

TEST RUMRERS

(AAS]

BARGHETER» MM HG
HUMIDITY G/KG
TEMPLRATURE oEG €
CARRON DIOXIDE. G/RY
FUEL CONGUMPTION: L/ 1QOKH
HYDROCARBONG » G/RH
CARRON MONOXIDE» 6/KM

OXIDES OF RITROGEM, G/7KH

FET

VERICLE EMISSIONS RESULTE
FROJECT 11-5830-003

VEHICLE NO.1
DATE  1/14/81
BAG CART NO. 1
DYHD NO. | 2
CVS O, 3

LDRY RULE TEMP, 26.1 REG C(79.0 DEG F)

ALS, HUMIDITY S.5 GH/KG
FET

718.3 (28.0)
SBL.7 {22.9)
383 (101.0)
21042,
206.8 ( 7304.)
5317117 53,

l..b// 1/ 30
82.5/13/7 82,
17137 Q.

39.7/ 3/ W67
3.0/ 3/ 03

32.375 2/ 32
3r 25 0

12,30
2380.3
10.82
4,39

764+

749 ( 941D

1, 000 ({ .?85)
206.8
14045
16,41

453FET
743.7

TEST WEIGHT 1021, KG( 2250. LBS)
ACTUAL ROAD LDAD_ Sed KWC 7.3 HP)
IIESEL EH~453-F

ODOMETER 25454, KM( 1593, HILES)

NDX HUMIDITY CORRECTION FACTOR 8¢

5]



TCST NO,  4S3FT RUN 2

VEHICLE MODEL

80 VW RARLIT

ENGINE 1,3 L( 90, CID) L-4
TRANSHISSION M4

BAROMETER 731.33 MM MG(29.33 IN HO)

RELATIVE HUMID

BAG RESULTS
BAG NUMELR
DBESCRIFTION

BLOWER DIF
SLOWER INLE
RLOWER INLE
BLOWER RCVO
T0T FLOW ST
HC  SAMFLE
HC  BCKGRD
CO SANFLE
€0  DRCRBRI
CO2 SAMFLE
C02 LCRGRO
NOX SAMPLE
NOX LCRCGRD

ITY 32, I'CT

FoMM. H20(IN. 120}

T F MM H20CING H20)
T TCMP, DEG. C(DEG. F

LUTIONS

[y CU, METRES(SCF)
METER/RANGE /™M
METER/RANGE/FEN
METER/RANGL /M
HETER/RANGE/FPH
METER/RANGE/TCT
METER/RANGE/T'CT
HETER/XANGE/PFH
HETER/RANGE/FFH

DILUTION FACTOR
HC CONCENTRATION PI'M

WA
o
o

CONCENTRATION PIM

02 CONCENTRATION I'CT
NOX CONCENTRATION FFM
HC MASE GRAMS
CO MASS GRAMS
€02 A“S GRAMS

NOX MASS

GRAMS

D :
FARTICULATE MASS GRAMS
HC  GRAMS/KM

CO GRAMS/K

H

CO2 GRAMS/KH

NOX GRAME/K

FUEL CONSUMFTION BY CIk L/100KM

RUN TIME

MEASURED DI
LFCy W
SCFy W
VoL (5
SaM DL
M (M
FUCL C

COMFOSITE RESUL
TEST NUMLER
RAROMETLR
HUMIDITY
TEMFERATURE

M

SECONDS
STANCE KM
ET (DRY)
ET (DRY)
CH)
R (5CH)
EASURED)
ONSUMFTION L/100KM

T8
453IFTF

MM HG 75103
G/KE 4.9
IEG € 2046

FTF

VEHICLE EMISSIONS RESULTS
FROJECT 11-5830.,003

VEHICLE NO.1
DATE 1/16/81
BEAG CART NO. 1
DYNO NO. - 2
CVG N0, 3

TEST WEIGHT
ACTUAL ROAD LOAL

1021, RG( 2250,

DIESEL Cli-453~F

ODOMETER

DRY BULL TEMF. 20,6 DEG C(49.0 DEG F)

LES)
¢4 RWC 7.3 01

55639, KH( 1640, NILES)

ARG, RUMIDITY 4.9 GHM/KG NOX NUMIDITY CORRECTION FACTOR .84
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STARILIZED
72644 (28,67 734.1 (28.9) 729,0 (28.7) 731.5 (28,8)
384.7 (23.1) 391.8 (23.3) 389.3 (23.2) 321.8 (23.3)
34.4 ( 94.0) 2944 ( BI,0) 33.3 ( 92.0) 29.4 ( B3.0)
13834, 233807, 13850, 23800,
138.7 ( 48%98,) 241,1 ¢ 8312.) 138.8 ( 4903.) 240,9 ( 8304,)
29.7/11/ 30, 13.2/11/ 14, 27,0711/ 27, 12.8/117 13,
3.8/ 1/ 4. 3.5/ 1 3, 3.9/ 1/ 4, 3.7/ 17 4,
47.7/13/ 45, 22,3713/ 20, 44,9/13/ 42, 20,8713/ 17,
»8/7137 1, vo/13/ 1, 187137 1, 77137 1,
28077 3/ 47 12,3/ 3/ .28 2877 3/ 42 18.07 3/ .29
3.3/ 3/ .05 267/ 37 04 3.47 3/ 05 39/ 3/ 405
172447 27 17, 10,87 2/ 11, 17.9/7 2/ 18, 11,37 2/ 11,
b/ 2/ 1, b7 2/ ' 6/ 2 1, &/ 2/ 1,
27.%2 4775 Ji.41 446,035
26, 10, 24, 94
43, 19, 41, 18,
42 024 037 02_4
16,8 10.2 17.3 10.7
2,09 1,42 1.89 1,28
6,79 3+47 46436 3.06
1074.3 1040.k 738.9 1037.9
3,74 3495 3,36 4,14
1.69 1.83 1.54 00
+ 34 +23 v 33 + 21
$ 22 B8 1.14 «81
187.8 164.7 163,53 147.2
v 65 163 +67 07
7.23 643% 630 be41
50d0 8670 504. 867,
G473 v 24 3.74 6+21
974 ( .764) 1975 (4 964)
1.000 (¢ ,984) 1.000 ( ,%87)
379.8 37947
B1.37 81,22
11.97 11.95
6‘7‘? 6035
3-BAG (4-EBAG)
CAREON DIIOXIDE G/KY 170,2 ( 170.3)
FUCL CONSUMPTION L/100KM 6454 ( 46.34)
HYDROCARLONS (THC) G/KM ' 28 ( +28)
CARSON MONOXIDE G/KM 1.02 ( 1,00)
DXIDES OF NITROGEN G/KM 143 ( 164)
PARTICULATES G/KH v 293 ¢ 0.000)



HFET  VEWICLE EMISSIONS RESULTS
FROJECT 11--3830-003

TEST NO.  45IFET  RUN 2 VEHICLE NO.1 TEST WEIGHT 1021, KG( 2250, LES)
VEHICLE MODEL _ 80 UW RAREIT DATE  1/16/81 ACTUAL ROAD LOAD _ 5.4 KW( 7.3 HM)
ENGINE 1,5 L( 90, CIL) L-4 EAG CART NO. 1 DIESEL  EM-453-F
TRANSHIGSION M4 IYNO NO. 2 ODOMETER 2617, KM( 1626, MILES)
CVs NO, 3
BAROMETER 751,08 MM HG(29.,57 IN HG) DRY BULE TENF, 25,0 DEG C(77.0 DEG F)
RELATIVE HUMIDITY 27, FCT AES, HUMIDITY 5.3 GH/KG NOX HUMIDITY CORRECTION FACTOR .85
TEST CYCLE HFET
BLOWER DIF P MM, H20(IN, H20) 716,3 (28.2)
BLOWER INLET F MM, H20(IN, H20) 584.2 (23,0)
DLOWER INLET TCMF, DEG, C(DEG. F) 37,8 (100,0)
ELOWER REVOLUTIONS 20968,
TOT FLOW STD, CU, METRES(SCF) 209,0 ( 7379.)
HC SAMFLE METER/RANGE/FFHM 52,5/11/ 53,
HC BCKGRD METER/RANGE/PPW 3.7/.1/ 4.
CO GAMFLE MCTER/RANGE/FFd 85.7/13/  86.
£0  BCKORD METER/RANGE/FFH 87137 1.
€02 SAMFLE METER/RANGE/FCT 40,17 2/ 468
C02 LECKGRD METER/RANGE/FLT 3.0/ 3/ .05
NOX SAMPLE METER/RANGE/FFM 33,2/ 2/ 33,
NOX BCKGRD METER/RANGE/[FH A7 2/ 0.
IILUTION FACTOR 19,332
HC CONCENTRATION FPM 49,
~ CO_ CONCENTRATION PP 83,
I €02 CONCENTRATION FCT L b4
% NOX CONCENTRATION FFM 32,8
HC  HASS GRAMG 5,55
CO_ MASS GRAMS 20,21
C02 MASS GRANG 2433.6
NOX_MASS GRAME 11,12
FARTICULATE MASS GRAMS 4,81
RUN TIME SECONDS 764,
DFCy WET (DRY) V948 (L 740)
SCFy WET (DRY) 1,000 ( ,9€5)
YOL  (SCH) 209,0
SAM BLR (SCH) 45,24
i (MEASURED) 14,51
TEST NUMEERy 45IFET
BAROMETER » M HG 751.1
RUMIDITYy G/KG 5.2
TENFERATURE y LEG C 25,0
CAREON DIOXIIE, G/KM 147,4
FUEL CONSUMPTIONs  L/100KM 5,720
HYDROCAREONS y G/KM V36
CARBON MONOXIDE, G/KHM 1.22

OXIDES OF NITROGENs G/KM W67



J"H

qZ-D

L

YN, ATA500 N2
0 Banrt GOV RATT
INL Loo L0 0, Clhe |4
ANSHIDEL0N Ma

ORETDR #4000 Mo Hae2?,20 IN NG

ATIVE UMY 400 PLY
IRt L)' T4
TESYT CYCLI

BLOWER L0 P oMM, H2000W, W)

R ’I)rv i fl‘\J Iy

HUOWTE NLET TEMP. BEG, CoDES.
OLER ﬂ CUCLUTIONS

fpl CLOW ST CH METREGECT )

HE >Hh{l( MECTER/RANGE/T'TH

e A METER/RANGE /PN

0 - [ER/RANGE/TTH

L0 BORGRE HETER/RANGE /0T H

LU2 GARPLE WFTIR/\QRUL'ILT

C0Z ROKGRD BETER/RANGE/FCT

X CARFLE FETC/RANUEATE

NOx L\Ft"cjt’ It METORS WAl JF)L / {~

BWILUTION FaCToR

HE CONCENTRATION

) CORCENTRATION i

CO2 CAOMCENTRATICN =0

.’*'JIO.X f.;’L'NI, CNTRATION T

e
1
T

h

! h5S GRBMNG
{ AAGE DRAMG
U]? ﬁé r; r)I\IqMJ
NOX MATS GRAMS
CPARTINULATE MASD GRAME

RN TIHE SCOONDS
UFCe WET (ORY)
GLF, NET {ORY )
VoL (GE

Shn )!R ( Lﬂ)
et (HEAGHTT

TIET NUMRLR.

BAROMLTL Iy Hi HE
HURTDIT Yy D/AKG
TEMPERATURL NG G
Larlion H[URTDIY (/KM
FUEL CONSUMPTIONS L/ 100KH
HYDROCAREONG G/KH
CARDON WMONOXIREy O/RNM

QX100 OF NITROGENy  G/KM

oy H2DCIN, 1200

InLe

VCHICLD EMISSTIONS RCSULAS
FROJCCT 11-50630--003

VEHICLE KOt

DATE | /19/01
BAG CQRT NGO, )
LDYNG HO X 2

CMa ND. R/

IRY BULL ToMF. 2004 BEG Cus%.0 DEG )

ARG, PUHIHITY bl GH/KG

INLE

131.)0.) (q’. o)
91,86 (23.3)
~\30 7 (84,07

\5")(\(‘[)

330.7 (ll 7640

10,1711/ 10,

\.HO/ ]./ EJ(»

14,1713/ 3'
3.0713/ S
6097 37 411
2.8/ 3/ .04
397 2/ 4.
o:'_f/l 2/ 00

ﬂ

S Ld e

4

(- e N

c AT e maNDNIee = O
~on K

¢
+
13201

V797 (.877)

1.000 ¢ e“Bb‘
3307
71,02
5.00

TEST WLIGHT 1021, KO 2250, LES)
ACTUAL ROAL LOADN 5.4 KWC 72,30 HF)
ODICSEL LM-453-F

QLOHETER 2657, KM 1651, HMILES)

]

c

NOX HUMIDITY CORRECTION FACTOR



30 KPH VEMICLE EMISSIONS RESULTS
FROJECT 11-35830-003

TEST NO. 453530 RUN 2 VEMICLE NO.1 TEST WEIGHT 1021, KG( 2250, LBS)Y
VERICLE MDDEL B0 Vi RABI;T DATE 1/19/81 ACTUAL RDAD LOAD 5¢4 KW 763 HF)
ENGINE 1.5 L( 90, CID) L-4 BAG CART NO. 1 DIESEL EM--453-F
TRANSMISSION M4 g6N0N804 é 2 ODOMETER 2657, KM( 14651, MILES?

».) +

BAROMETER 740,92 Mif HG(29.17 IN HG) DRY BULB TEMP. 20,6 DEG C(69.0 DEG F)
RELATIVE HUMIDITY 43, FCT

ARG, HUMIDITY 6.7 GM/KG
BAG RESULTS

TCET CYCLE 30 K

BLOWER DIF [ WM. H20(IN, H20) 73441 (28.9)

ELOWER INLET I MM, H20C(IN. H20) 48)'3 (23.,2)

SLOWCR INLET TEMF, DEG, CCDEG. F) 3147 ( 89,0)
BLOWER REVOLUTIGONS 16477

TOT FLOW ST, CU. METRES(SCE) 183.,4 ( 37714)

NOX HUMIDITY CORRECTION FACTOR .88

HC GAMPLE METER/RANGE/FFM 28.72/11/ h?.
HIC  BCKGRD METER/RANGE/T'FM 7.0/ 1/
CO CAMPLE METER/RANGL/FFM 36.4/12/ u4o
CO BCKGRD METER/RANGE/PI'M 2,013/ 2,
CO02 SAMFLE METER/RANGE/PCT 24,3/ 3/ .40
CO2 DCRGRD METER/RANGL/MCT 3.2/ 3/ 405
NOX SAMPLE METER/RANGE/FFH 17.07 27 17,
NOX BCKGRD METER/RANGE/PPH 32 0
DILUTION FACTOR 32.37
HC CONCENTRATION [FM 22¢
¢ CO CONCENTRATION FPM 31,
v C02 CONCENTRATION PCT + 35
O NOX CONCENTRATION MM 16.7
HC MASS GRAMS 2.04
CO MASS GRAMS 593
C02 MASS GRAMS 1041.0
NOX MASS GRAHC 4,61
A\TICULATC HASS GRAMS 1,47
RUN TINE SECONDS 400,
DFC: WET (DRY) 2970 ( 9358)
SCFy WET (DIRY) 1,000 ( .982)
vaL (SCH) 1634
SAM ELR (S5CH) 33,11
KM (MEASURED) 8,47
TEST NUMEERy 433530
BAROMETER M HG 740.9
HUMIDITY G/KG 647
TEMPERATURE DEG C 2044
CAREON DIOXILLy G/KM 122.9
FUCL CONSUMFPTIONs L/100KM 4,73
HYDROCAREONS » G/KH + 24
CARBON MONOXIDE» G/KM 70
OXIDES DF NITROGENy G/KM + 54



TEST NQ,
VEHICLE MODEL

433585

RUN 2
80 VW RAELIT

CNGINE 1.5 L( 90, CID) L-4
TRANEMISSION M4

DAROMETER 740,66 MM HG(29.16 IN HG)
RELATIVE HUMIDITY 32,
BAG _RESULTS

LZ-D

TEST CYCLE

BLOWER DIF P MM, H20(IN., H20)
BLOWCR INLET I MM. H20CIN, H2O)
BEG, C(RED.

TOT FLOW 5TDO, CU, METRES(SCF)

BLOWER INLET TEMP.
ELOWER REVOLUTIONS

FCT

HC SAMFLL METER/RANGE/PFTM
HC  BCKGRD METER/RANGE/PH
CO SAMPLE METER/RANGL/FT'M
CO  BCRGRD METER/RANGE/TFFM
CO2 SAMPLE METCR/RANGL/PCT
CQ2 BCKGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/I'F'H
NOX BCKGRD METER/RANGE/FFH

DILUTION FACTOR

! CONCENTRATION [
CO_ CONCENTRATION f
CO2 CONCENTRATION F
NOX CONCENTRATION P
HC MASS GRAMS

CO_  MASS GRAMS

"M
N
T

P
C
PN

C02 MASS CGRAMS
NOX MASS CRAMS
FARTICULATE MASS GRAMS
RUN TIMC SECONDG
BFCy WET (DRY)
SCFy WET (LRY)
VoL (SCH)
SAM LLR (5CM)
KM (MEASURLD?)
TEST NUMELRy
DAROMETER MM MG
HUMIDITY G/KG
TEMFERATURE UEG L
CARDBON DIDXIDE,
FUCL CONSUMFTION: L/loohﬁ
HYLROCARIONS v G/KH
CARBON MONOXIDE G/KH
OXIDES OF NITROGLNs G/KM

F)

83 KFH VEHICLE EMISSIONS RESULTS
FROJCCT 11--5820-003

VEHICLE MO.1
DATC 1/1%9/81
BAG CART NO. 1
DYRO NO. . 2
CVUS NO. 3

DRY DULR TEMP, 2
ALS, HUMIDITY 3

85 K

714.3 (28.2)
981.7 (22,7
38,9 (102,0)
14504,
161.0 ¢ 348344)
70,3711/ 70,
7.9/ 1/ 8.
30,9712/ 100,
O/ 12/ 1.
43437 57 W74
3.2/ 37 .05
38.6/7 27 3%
20 0.
17.70
\)35
104.
49

USOA-
3.83
19,31
20432
10,02

2.2 DEG C(72.0 DEG F)
+4 GM/KG

244 (4 934)
1,000 ¢ .70
161,
\540..)
14,4

7

TEST WEIGHT 1021, KG( 2230, LBS)
ACTUAL ROAD LDADN 5.4 RKW( 7.3 KF)
DICSEL EM-453-F

ODOMCTER 2667, KM( 1437+ MILLS)

NOX HUMIDITY CORRECTION FACTOR .83



TEST NO,
VERHICLE MODCL
ENGINE 1.5 L{(
TRANSHISS

BAROMETER 741

LAD RESULTS
BAD NUMBER

453F10  RUN 1

80 VW RABBIT
20, CIID L-4

ION M4

«93 KM ONHG(29,21 TN HG)
RELATIVE HUMIRITY 49,

FCT

UESCRIFTION

BLOWER DIF I MM, H20(IH, H20)
DLOWER ITNLET F
BLOWER IRLET TEHT« DEG,

PBOU[h RLUOLUTIGNJ

AC SAMPLE
HC  BCKGRD
CO SAMMLE
CO  BCKORD
(02 SAMPMLE
102 RCRGRD
NOX SARPLE
NUX BCREGRD

HETER/RANGE/FFM
METER/RANGE /FF'H
METER/RANGE/FI'M
METER/RANGE/FFH
HETER/RANGL/FCT
METER/RANGE/FCT
HETER/RANGE/FI'M
HETER/RANCE/PFM

RILUTIGN FACTOR

dfe HAO(ING H20)
C(DEG. F)

I FLOW ST, CU. METRES(SCF)

8¢C-D

I

NOX

FARTICULATE HASS GRAMS

HC

CONCENTRATION FPPM
CONCENTRATION FP#

? CONCERTRATION FCT

CONCENTRATION FIH
HASS GRAMS
nﬁ 5 ORAHS
ASS GRAMS
HASS BRAMS

GRAMS /KM

CO  GRANMS/KH

£02

GRAMS/NM

NOX GRAMS/KH

FUCL CONSUMFTION LY CE L/100KHM
RUN TIME
HEASURED DISTANCE K

SCFy

DRy

DFCs WET (DRY)
GCFy WET (DRY)
VoL (SCH?

SaM DBLR (5CH)
KM (MEASURLE)

FUEL CONSUMFTION L/100KM

COKFOSITE RESULTS

SECONDS

TEST NUMBER
DARDMETER
HUNIRITY -
TEMPERATURE

432F10
MM HG 741.9
G/KG 18.0

DEG C  25.0

FTe VEHICLE EMISSIONS RESULTS
FROJECT 11-3820-003

VEMICLE NO, 01
DATE  4/30/81
1./ CVS NO. 3

LBAG CART NO,
DYNO NO.

DRY BULB TEHF! hd4o DFG L( 100 DEG F)

ARG, MUMIDITY 10,0 GH/KG

1
COLT TRANSIENT

701,0 (27.6)
9639 (22.2)
77.~ ( 99 0)

a
STARILIZED

706.1 (27,

3)

369.0 (22.4)
35:46 ( 96.0)

23829,
182.9 ( 64404)

23.2/711/
7.3/ 1/
34:.8/13/
4.1/13/
2.2/ 3/
3.3/ 3/
14,37 2/
OS2/
36475
16,
28,
+ 31
13.7
1,70
374
1028,4
4,68
137

27
+ 75
145,35
v7-J
6.3

848,
46427
«981

TEST WEIGHT
ACTUAL ROAD LOAD
EN-453

DIESEL
DROXETER

1021, KG( 2250,

Jed KUY

LBS)
7:3 HF)

2830, KM( 1771, MILES)

NOX HUMIDITY CORRECTION FACTOR .98

J
HOT TRANSIENT
698.5 (27,5

Séunl (220&

2)

4
STARILIZED

704641 (27.8)
369.0 (22.4)

31.

kf
+39
103
14,

+

(4-BAG)
166,4)
b.41)

36.7 ( 98.0) 396 ( 96.0)
13672, 2383
10644 ( 2755.) 187.0 ( 6461 )
23, 43.5/11/ ' 21, 5/11/
74 7.3/ 1/ 7. b7/ 1/
32, 6442713/ &2, 332713/
. 4.0/11/ 4. 37713/
+ 36 32,3/ 3/ 54 21467 3/
+05 3.8/ 3/ 06 J.47 3/
14, 21,77 2/ 22, 14,27 2/
1 B2 1, W/ 2/
24,49 37.83
37' ldo
37, 27,
+49 ) 30
211 134
2,24 1.59
704 2470
936,35 ?99.0
4.19 4445
1,49 0.00
v 39 W2
1,21 V91
161.2 15%.1
e 72 +74
622 4.11
05, 848,
3.81 6,28
V979 + 901
268 ( J730)
1.000 ( ,980)
289.3
0.00
12,079
6417
3-BAG
CARRON DIOXIDE G/KM 148,3
FUEL CONSUHPTION L/100KM 6,48
HYDROCAREONS (THC)Y G/KM « 33
CARRON MONOXIDE G/KM 1.142
OXIDES OF NITROGEN G/KH +74
PARTICULATES G/KM + 255



FTF

TEST NO. 473701 RUN 1
VEHICLE MODEL 80 YW RARBIT
ENGINE 1.5 L( 90, CID) L-4

TRANGHISSION M4
BARDHETER 740,66 MM HGL29.16 IN HG)
RELATIVE HUMIRITY 53, YCT

BAG RESULTS
RAG NUMBER
UESCRIFTION

RLOWER DIF T MM, H20(IN, M20D)
BLOWER IRLET I MM H2OCING HZ20)
BLOWER IMLET TEMP. DEG. C(DEG, F)

BLOWER REVOLUTTONS
TOT FLOW STO, CU. METRES(SCF)
HC  GAHPLE NETER/RANGE/PEH
HC  BCRGRD METEN/RANGE /FFH
CO  SANFLE METER/RANGE/FPH
CO  BCKGRO METCR/RANGE/TRH
CO2 GANPLE MCTER/RANGE/FCT
CO2 KCKGRO METER/RANGE/FCT
HOX SAMPLE HETCR/RANGE/PFM
NOX RCKGRE METER/RANGE/FFh
DILUTION FACTOR

HE  CONCENTRATION PEH

GO CONCENTRATION FIM

£OD CONCENTRATION T'CT

NOY CONCENTRATION PIM

HC  MASS GRAMS

CO  HASE GRANS

£02 HASS CRAMS

NDX MASS GRANS

FARTICULATE MASS GRANS

HC  GRAME/KM
L0 GRAMS/KM
Ca2 GRAMS/KH
NOX GRAMS /KM
FUEL CONSUMPTION DY €} L/100KM

RUN TIHE SECONDS
HCASURED DTSTANCE KM

GCIFy LRY
DFCy WET (BRY)
SCry WET (DRY)
YOL (SCH)
SAM DLR (SCM)
KM (HCASURER)
FUCL CONSUMPTION L/100KH

COMPOSTITE RESULTS
TEST NUMBLR
LAROMETER MM HG
HUMIDITY G/KG
TLHPERATURE  DEG C

6C-0

473F01
740,7
11,2

2346

VEHICLE EMISSIONS RESULTS
FROJECT 11-5830-003

VEHICLE NO.1

DATE 9/ &/81

BAG CART NO. 1 / CVS ND, 32
DYNO N0, ‘

DRY RULE TCMP, 25.6 DEG C(78,0 DEG F)
AEG. HUMIDITY 11.2 GM/KREG

1 2
COLD TRANSIENWT STARILIZED
711.2 (28.0) 71643 (28.2)
571,95 (22.9) 574.0 (22.6)
3641 ( 97,0) 33,2 ( 93.0)
12874, 23843,
1352 4773,) 233.1 ( 8230.)
42&2/11/ 4;& 18&4/11/ 184
7.2/ 1/ 7 Se77 0/
60,9713/ 58, 30,0713/ ”8.
uod/13l 30 208/13/ q+
2907 37 448 1Byi/ 3/ 429
3.0/ 3/ .05 J.2/ 3 .03
1/01/ 2/ 170 1001/ 2/ 10c
/27 1. S22 1.
27447 45,57
25 13,
54, 25,
X + 24
uoz 906
2475 172
3.48 6065
1073.1 1031.0
3026 435
o7 1.34
+48 + 298
1,48 1.07
187.8 1665
v 75 +70
754 G483
505, 848,
3.71 - 6019
978 980
G730 9562
1.000 ¢ ,980)
3682
78,29
11.91
7:07

CARLON DIOXIDL
FUCL CONSUMPTION
HYDROCARRONS (THC)
CARBON HMOHOXIDE
OXIDES OF NITROGEN
FARTICULATES

TEST WEIGHT 1021, KG( 2250. LES)
ACTUAL ROAD LOAD 5.4 KW(C 7,3 HM)
DIESEL EM--473-F

ODOMETER 2942, KM( 1828, HILES)

NOX HUMIDITY CORRECTION FACTOR 1.02

4
STARILIZLD

716,37 (28.2)
579.1 (22.8}

3
HOT TRANSIENT

711.,2 (28.0)
974,0 (22.6)

J6.1 1 97.0) J35.0 ( 95.0)
13672 23843,
13u. ("47700) 232,5 ( 8210,)
42,8711/ 43, 17.8/11/ 18,
507/ 1/ 60 d+h/ 1/ Sc
93.7/13/ 33, 27.1/137 25,
1,6713/ 1, 1.4713/ 1,
20.47 3/ 41 1747 3/ 28
Jo1/ 37 .05 3.0/ 3/ .03
16,07 2/ 146, 10,47 2/ 10,
027 1 2 1
31,60 47,52
37 13,
30, 23,
W37 23
15.1 P43
2,90 1.71
7.91 b 24
?11.8 991,2
3.97 4,20
1.51 0,00
v 50 27
1,37 1,00
158.3 159.3
69 09
637 6,36
505, B48,
3.+74 6,22
+ 979 + 780
975 (733
1,000 ¢ ,980)
3676
78427
11,98
6.3
3-BAG (4-RBAG)
G/KH 146846 ( 166.3)
L/100KH 0475 { 6467)
G/KM +38 ( +38)
G/KH 1.24 ( 1.,22)
G/KH +71 ( +70)
G/KH + 247 ( 0,000)



IDLE  VEWICLE EMISSIONS RESULTS

PROJECT 11-3830-003

TEGT NO.  472F0F  RUN 1 VERICLE KO.1 TEST WEIGHT 1021, KG( 2250, LRS)

VECUICLE MODEL 8¢ YW RAREIT DATE 3/ 6/81 ACTUAL ROAD LOAD 5.4 KWC 7.3 )
EHGINE 1.5 L( 90, CID) L-4 BAG CART ND. 1 DIESEL EH-473-F
TRANSHISSTON - ODYHO NO, 2 OROMETER 2982, KM( 18533, MILES)

Cus N0, 3

DRY BULR TEMF. 23.0 BEG C(77.0 REG F)
ARG, HUKIDITY 10.7 GH/KG

INLE

716.3 (28,2)
574.0 (22:6)
32,2 ¢ 0.0)

32942,
323.5 (11424,
?.0/117 9

DARCHMLTER 740,46 MM HG(Z9.146 IN HG)
RELATIVE HUMIDITY SZ. FCT
BAG RESULTS

TEST CYCLE

ELOWER DIF I MM, H20(IN. H20)
BLOWER INLET P MH. M2D(IN, HZ20)
BLOWER INLET TEMP. BEG. C(DEG. F)
BLOWER REVOLUTIONS

TV FLOW ST, CU. HETRES(SCF)

MU SAMPLE HETER/RANGE/FFM

NOX HUMIDITY CORRECTION FACTOR 1,00

HC  BCKGRD METER/RANGE /PFM 337 1/ 5:
CO  SAMPLE METER/RANGE/FFY 12,1713/ 11,
0 BOKGRD METER/RANGE/FIM 2/137 1

704/ 37 411
347 37 W04

GO?2 SAMPLE METER/RANGE/FCT
CO? BCKGRE METER/RAMNOE/PCT

NOX SAMPLE HETER/RANGE /PEY 4,37 2/ 4.
NOX ROKGRD HETER/RANGE /PN 67 270 1
DELUTION FACTOR 114.81
HC  CONCENTRATION FM'M 44
a (0 CONCENTRATION FRH 10,
r CO2 COMCENTRATION FCT +0
S NOX CONCENTRATION FPM 37
HC  MaSS GRAMS 69
CO  MASS GRAMS 379
(02 MASS GRAMS 355.7
DX MASS GRAMS 2,39
FARTICULATE MASS GRAMS 16
RUN TIME SECONDS 1200,
OFCy WET (LRY) F91 ( 974)
SCFy WET (DRY) 1,000 ( .982)
YOL (5CH) 323.5
GAN LBLR (SCM) 69,18
KM (HMEASURED) 3.+00
TEST NUMBERs 473103
BAROHETER » MM HE 740.7
HUMIDITY s G/KRG 10.7
TEHFERATURLE » DEG C 23.0
CARBON ITOXIDEs G/RH 71,1
FUEL CONBUMPTION, L/1GORM 2.86
HYNROCARBONSG » G/KH +14
CARBON MONOXTIDEy G/RM +73
OXIDES OF NITROGEWNy G/RM o4



TEST NO. 472HOZ  RUN 1

VOCHICLE MODEL
ENGINE
TRANGHT G

aRCHETER
BRI

80 VI RABUTT

1.5 L( 99, CID) L-4
GEION H4

o
{

810

ATTVE HUMIDITY 52. PCY

[AG RESULTS

TE—D

TEST CYCLE
ELOWER DIF P MM, M200IN. H20)

DLOWER INLET B M#, M2DCIN, H2D)
BLOWER TNLET TEMF. DEG, C(RBES, M)

DLLOWER REVOLUTIONS

TGo7 rlﬂd STh. CU. METRES(SCE)
e SANM.)T HETER/RANGE/FTH

(N [' RERO METER/RANGE/TIH
L0 SAMPLE METER/RANGE/FPM
0O RBCORORD METER/RANGE/FMHM
002 SAMPLE METER/RANGE/FCT
02 GCKORD HMETER/RANGE/PCT
HOX SANMPLE HETER/RQNGE/PPﬁ
HOY BOEGRD METER/RANGE/FPM
DILUTIONR FACTOR

HE CONCENTRATION PP
oo EDVLJK?RQT]UN IR
02 CONCENTRATION FC
HOX CONCENTRATION PP
HC  #HARS GRANMD

GO MAJb GRAMS

COZ Ma a) GRANMG

NOX MASS ORaAMS

PARTICULATE HASS GRANMS
FUN TINE SCCORDS

OFGs WET (DRY)

SCFy WET (DRY)D

VoL (GCM)

SAM BLR (SCH)

KM (MEABUREDD
TEST HUMBER,
RAROHETER HH HO
HUMILITY G/RG
TEHMMERATURE BEG C
CARGON DTOXTLE, G/KH
FUEL CONSUMPTION, L/7100KM
HYDROCARLDNG » G/KM
CARION HOMDXTIN G/RKM

DYINES OF WITROGENs O/KH

740,66 WM HG(274146 TN HO)

HFET

=

VEHICLE EMISSIONG RESULTS
PROJECT 11-5830-003

VERICLE WC. 1
LATE o/ 6/81
EAG CART NO» 1
DYNO NO. 2
CVs NO. 3

BRY BULE TIEMF, 25.0 DEG C(77,0 DL F)

ARS, RURIDITY 10,7 GM/KG

HFET

716,3 (28.2)
a7%.1 (22.6)

38,9 (102.0)

21018,

203.¢6 ( 718%94)
kXxx/11/ 101,

\Jo;./ 1/ do

53.0/12/7 118,

32.9/7 3/
347 3/

+

*

9.9/ 271
+

- -

+2/127 1,

A8

for s ]

B Ot
NN ONaN ot LB s 1)
O okt ONI+—= LD

~g~3

~Jd

~JprJa

— —

TEST WEIGHT
ACTUAL ROAD LOAD
RIEGEL EM-473-F

ODROMETER 2946, hﬂ( 1847

S.4 RWC 7,3
KILES)

NOX HWUMIDITY CORRECTIDN FACTOR

1021, KGC 2250+ LDBS)

HF)

1.00



50 KPH VEMICLE EMISSIOGNS RESULTS
PRDJECT 11-5820-002

A0

TEST MO 473504 RUN 1 UEHICLE NO. 1 TEST WEIGHT 1021, KG( 2250, LBS)
HIRLE Hgng cYHs RﬁPETT DATE 5/ 6/81 ACTUAL ROAD LOAD 5.4 KK({ 7.3 HM
OQL:) "0-
F& {EE ke F@ﬁocﬁBT @ ¢ 655§E¥Eﬁ ggsh. hﬁc 1853, KILES)
CVS NO, 3
RAROMETER 740,14 MM HG(29,14 IN HB) IRY BULE TEMP, 25.4 DEG C(78.0 DEG F)
FELATIVE HUMIDITY S3. FCT ALS, HUMIDITY 11.2 GK/KG NOX MUMIDITY CORRECTION FACTOR 1.02
[AG RESULTS
TEST CYCLE 50 K
RLOWER DIF F MM, HROCIH, H20) 711,2 (28,0}
DLOWER INLET I MM, H20(IN, H20) 563,9 (22,2)
ELOMCR INLET TEWF, LEC, C(REG. F) 34,4 ( 94,0)
ﬂ:nﬂrn REVOLUTIONS 146493,
0T FLoY STH, CU. METRES(SCF) 161.4 ( 5698,)
%1 SEHPLE METER/RANGE /PR 13.2/117 17,
HC  ECKGRD METER/RANGL/PRH 4,9/ 17/ 5,
L0 SAMPLE METER/RANGE/FFH 20,4713/ 19,
£0 - BCRGRI METER/RANGE/TH /137 1
C02 SANFPLE METER/RANGE/PCT 22,0/ 3/ .34
C02 BOKGRE HETER/RANGE/FCT 3.5/ 3/ .05
NOX CAMPLE METLR/RANGE/PRH 14,6/ 2/ 15,
NOY RCKORD METER/RANGE/FRM 1.17 37 "1,
DYLUTION FACTOR 37,34
HC CONCEMTRATION FPM a,
CO CONCENTRATION FFPM 18,
G2 COMNCENTRATION FCT .30
NOX CONCENTRATION FFH 17,5
HC  MAGS DRAKG 78
L0 MASS CRAMS 2,29
£Q2 MAGS GRAMS 894,80
NOX MASS GRAKS 4,04
FARTICULATE MASS GRAMS V67
RUX TIME SECONES 401,
IFC, WET (DRY) 973 (7 ,957)
SCFs WET (DRY) 1.000 { ,980)
UL (SCH) 161.4
oA BLR (SCH) 14,21
kM (HEAGURCID £.38
TEST NUKDELRs 477504
LaRORETER MM HEG 740,2
HUMIDITY, B/KG 11,2
TEMFERATURE » IEG C 25,4
CARBON DIOXIDEs G/KH 107,14
FUEL CONSUMPTION: L/ 100KN 4,25
HYDROCARBONS » G/KH 09
CAREON MONQXIDE, G/KK 19

OXIDES OF NITROGEN: G/KH val
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85 RPH VEHICLE ENIGDIENS R
FROJECT 11-38306-00

VOHICLL WD+ 1

HATE 5/ 6781
o606 CART WNO. 1
HYND #HO. 2

EVS ND. 3

ES0LTS
G3

Divy BULE TEWMP. 25.46 DEG C(73.0 BEG F)

ABS. HUMIDITY 10,3 GH/KE
65 K

[

3,

71643 (28,23
._‘I7-§,O (E:Bou)
40,0 (104.¢

K L."ILJ +

7
E S

1572.3 ( 36244}

S2,77127 195'
504/’ 1% -.)a
§4,7/127 144,
37127 1
45,47 3/ 748
3.0/ 3/ 08
35,2/ 2/ 35,
1ols 2/ i,
1750

<o

<
PN RS
PN Cre -

[
:
4
=le

Jn+ G

(S

TESY WEIGHT 1021, KG{ 2250, L.BS)
ACTUAL ROAD LOATT .4 KWC 7.3 4P

DICSLL  CH 4720

DUOHETER 2972, Ke( 1057, MILES

NOX HUMIDITY CORRECTION FACTOR .99



TEST NO. A72F04  RUN 2
VEHICLE MODEL 80 VW RARBIT
CNGINE 1.5 L{ 90, CIIN -4
TRANGHIGSION M4

BARODKETER 732,39 MM HG(29.11 IN HG)
RELATIVE RUKIDITY 47, PCT
DBAG RESULTS

BAG NUMBER

DEGCRIFTION

BLOWER DIF T HH. H20{IN, H20)
BLOWER INLET B MM. H2O0CIN, H2DB)
BLOWER INLET TEMP, DEG. C(DEG. F)
EFLOWER REVOLUTIONS

HETRES(SCF)

YOT T'LOW 870, CU.

HC  SANPLE HMETER/RANGE/PFH

HE  BOKGRD METER/RANGE/FFH

CQ GAMPLE METER/RANGE/FPHM

CO  BCRGRD METER/RANGE/FPH
2 SANPLE HETER/RANGE/FCT

202 BOKGRD HETER/RANGE/FCT

SAMPLE HETER/RANGE/T'PH

1X BCKGRD BITER/RANGE/FFH

DILUTION FACTOR

HC  CORCENTRATION PP

C  CONCENTRATION [FM

CU2 CONCENTRATION FCT

NOX CONCENTRATION PFM

HC  HMASS GRAMS

CC  MASS GRAMO

£02 MASS LRAMS

NOX MABS GRAHSG

FARTICULATE MASS GRAKS

HC  GRAMS/KM
CO  GRAMS/KM
C02 GRAKS/NH
NOX GRAMS/KH )
FUCL CONSUMPTION BY Ch L/100KM

RUN TIME SECONDS
HEASURED DISTANCE Wi

SCHy DRY
WET (DRY)

OFCy
SCFy WET (DRYD
(SCH)

VoL

SAM DLR (5CH)

KM (HEASURER?

FULL CONSUKFTION L/100KH

COMFOSITE RESULTS

¥€-0

TEST NUMEER 473F06
BAROMETER M HG  739.4
HUMIDITY G/RG 10,2

TEMPERATURE DEG C  26.1

FTF

VEHICLE EMISSIONS RESULTS
FROJECT 11-3820-003

VEMICLE ND.1 TEST WEIGHT 1021, KG( 2250, LBS)
DATE 5/ 7/81 ACTUAL ROAD LOAL 5.4 KWC 7.3 HF)
BAG CART ND. 1 / CVUS NO. 3 DIESEL  EM-473-F

DYNO NO. 2 OLOMETER 3043, KM( 1891, NILES)

DRY BULE TEMP, 26.1 DEG C(79,0 DEG F)

AES. HUMIDITY 10.2 GH/KG NOX MUMILITY CORRECTION FACTOR .98

1 2 3 3
COLL TRANSIENT STABILIZED HOT TRANSIENT STAEILIZED

711.2 (28,0) 71643 (28.2) 711,2 (28.0) 71643 (28,2)
550.8 (22.0) 579.1 (22,8) 571.5 (22.5) 579.1 (22,8)

36,1 ( 97.0) 33,9 ( 93.0) 35,0 ( 95.0) 32,9 ( 93.0)

13878, 23845, 13880, 23826,

175,37 ( 4777.) 233,0 ( 8226.) 175.4 ( 4782,) 272,8 ( 8221,)
20,2712/ 40, 9.2/12/ 18, 20,7712/ 41, g.0/12/ 20,

600/ 17 b 6,0/ 1/ b 6,0/ 1/ b 6047 1/ b
7187137 70, 42,8713/ 40, 61,2713/ 59, 35,0713/ 32,
22037137 20, 18,2713/ 17, 12,4713/ 11, 10,1713/ 9.
27,9/ 3/ 4b 17,87 3/ .28 25,1/ 3/ .41 12,1773/ .27

3047 37 405 3,47 3/ .05 3.4/ 3/ .05 3.0/ 3/ .05
15,87 2/ 164 10,17 2/ 10, 15,8/ 2/ 16, 10,37 2/ 19,

b/ 21 W57 27 1 7/ 3/ 1. 77 27 1.
28,55 46,17 31,97 48,22
35, 17, 36, 14,
49, 23, 47, 23,
(A1 \ 23 .34 \23
15,2 946 15,1 206
2049 1,68 2,77 1,83
7.73 §,29 7,36 6021
1011.0 994, 1 889, 9 971,0
3,88 4,22 3,86 4,22
2,07 1,32 1,41 0,00
V47 V27 +48 V30
1,34 1,01 1,28 1,00
175.8 140,2 154.5 156.8
a7 68 b7 V62
7,05 6440 6,22 6427
505, 968, 505, 869,
5,75 6,22 5,76 6,19
ki3 .982 L9581 1982
V973 € 1959) V975 (4 961)
1,000 ¢ ,992) 1,000 { ,982)
788,3 368,73
78,30 78,29
11,97 11,95
671 6424
3-BAG (4-BAG)
CAREON DIOXIDE G/KM 161.9 ( 160.9)
FUEL CONSUMPTION  L/100KM 6,48 C Go44)
HYDROCAREONS (THC)  G/KH V37 ( .39)
CAREON HONOXIDE G/KH 1,15 ¢ 1,15
DXIDES OF NITROGEN G/KM .68 (. 68)
PARTICULATES G/KM ,252 ¢ 0,000)



HFET  VEHICLE EMISSIONS RESULTS
FROJECT 11-5830-003

TEST N0, 473H07  RUN 2 EWICLE NO. L TEST WEIGHT 1021, KG6C 2230, LES)
VENTCLE MODCL 80 VW RARRIT DATE a/ 7/81 ACTUAL RDAD LOAD 5.4 RW( 7.3 HF)
ENGINE 1.5 LC 90, CID) L-4 BAG CART NO. 1 DNIESEL EX-473-F
TRANGHIGE1DN 14 DYRO NO. 2 DDOMETER 3047, hH( 1904, MILES)
cvs NG, 3F
RARGHETER 739,70 MM HO(29.13 IH HO) DRY BULR TEMP, 25.0 DEG C(77,0 DLG F)
RELATIVE HUH]NII{ 42+ FCT ARG, HUMIDITY 8.4 GH/KG NOX HUHIDITY CORRECTION FACTOR .74
Al PESULYS
TEGT CYDLE HFET
BLOWER DIF P Hd. H200TH, H20) 711.2 (28.0)
BLOWER IRLEY I* MM, H20CIN. H20) S74.0 (22.6)
I{Pkrh IfLET TER®, DEG. C(DEG, F) 37,8 (100.0)
BLOWER REVOLUTIONSG 21018,
0T JL ﬂU STn. Cife HMETRES(SCF) 204,84 ( 72194)
e SAMPLE HETER/RANGE/FRH 56,9/12/ 114,
HE BOKORD METER/RANGE /MM b/ 1/ by
O SanPLE METUR/RANGE/FIH 95.2/127 119,
Cn - BORGRIY BETER/RANGE/FTH 327127 b,
COZ2 SAMPLE HETER/RANGE/IPCT 38,87 3/ Jbb
(02 RONGRD METER/RAMGL/FCT 337 3/ 05
NOX SAMPLE METER/IVANGE/FFH 29,64 2/ 30,
NOX BOKGRD METER/RAHGE M 87 27 L
NILUTION FACTOR 19,73
HC  CONCENTRATION PRM 108,
@ LU CONCENTRATION FPM 110,
w C02 CONCENTRATION PCT 160
U1 NOX CONCENTRATION PP'M 28.8
HC HASS GRAMS 12,47
CO Mﬁuq GRANS 26,25
CO2 MASE GRAMS 2262.9
NOX MASS GRAMS 10,35
FARTICULATE HASS GRAMG 4,28
[UN TIKE SECONDS 763,
IFCy WET (DRY) 747 ( ,934)
SCFs WET (DRY) 1.000 ¢ 780
YOL (SCH) 204.4
SAr BLR (SCH) 42,49
K (HEASURETLD 14,31
TEST NUMBER» 473107
EARDMETERy e HE 7392.9
RUKIDITY » G/RG 8.6
TEWFERATURE LEG € 25.0
CARBON LIOXIDEy G/KM 138.7
FUEL CONGURPTION L/100KM 5465
HYDROCAREONS » G/KH +78
CAREBON HMONOXTTID, G 161

OXIDES OF NITROGEN, G/KH 63



TEST NO,  477H08 R
VEHICLE MOREL &0 W
EHGINE 1.q L 20, CIID L-4
TRANSHISSION M4

BAROMETER 737,62 MM N
RELATIVE HUNKIDITY Sé
BAG RESULTS

9¢-0

TEGT CYCLE

BLOMER DIF ™ HM. H
BLOWER THLET P MM,
ELOWER THLET TEMF,
DLOWER REVOLUTTONS
e o g7, i,

UN 3
RARBIT

G(F 04 IN HG)

CT

20CIN. HZD)
H20CTH, H2D)

REG, C(REG. F)

HETRES(3CF)

Hi SAMFLE HETER/RANGE/FPEM

HC  RCKGRLIN METER/R
CO  SAMPLE METER/R
10 DBOCEGRD METER/SR
1203 SAMPLE METER/R
CO2 BCRGRD HETER/R
NOX SAHPLE METER/R

ANGE/FFM
ANGE/FFN
ANGE /PN
ANGE/TCT
ANGE/FCT
ANGE/PEH

HOX BOKGRD MCTER/RANGE /FFH

NTLUTION FACTOR
HE  CONCENTRATION
L CONCENTRATION
02 CONCENTRATION
NDX CONCENTRATION
HC  MASS GRAKS

L0 MASS GRAMS
CO2 HMASS GRAMS
NOX MASS GRAMS
RUN TIHE

PrM
FEY
FCT
PRI

SECORDS

DFCs WET {(DRY)
SCFy WET (DRY)

VOL (SEM)
SaM RLR (GOM)
KM (MEASURED

TEST NUMBER.
RAROMETER
HUMIDITY,
TEMPERATURE ¢
CARRON NICXIDEs
FUEL CONSUMPTION:

HYDIROCARTONS »
CARRBON MONDXIDE,
OXTRES OF NITROGLN

)

MM HG
G/KG
BEG C
G/KM
L/100KH
G/KM
G/RH
s  G/KH

HFET  VEKICLE EMISSIONS RESULTS
FROJECT 11-5830-003

VERICLE HD.1
[ATE a/ 8/81
DAG CART NO, 1
LDYNO NO. 2
£Vs No. 2

DRY BULE TEMP. 25.0 BEG E(77.0 DEG F)

ARS, BUHMINITY 11.% GHAKG

HFET
711.2 (28.0)

5710\.1 (qqo\J)
38.3 (101.0)
21014,
202.2  7141.)
29.0/12/ 116.

7712/ 1“0.
7 74
17 3/ 46
3/ 37 404

/27 20

5/ 2/ 1,

CA~JLd 3

- e ASQARIY «

"3
e Rand sV Lo b |

16,40
473H08

7376

11.0\.)
&\JOO
139.7
Z.69

79
1,59
ey,

TEST WEIGHT 1021, KG( 2250, LRS)
ACTUAL ROAD LOAD 5.4 KWC 7.3 HF)
DIESEL EN-473-F

ODOMETER 3109, kH( 1932, MILES)

NOX HUMIDITY CORRECTION FACTOR 1,03



TEST HO. 473805  RUN 1
VEHICLE MORFL 00 U4 RARELT
ERGINE 1.5 L 90, CI[D L4
TRANGHIGEION M4

BAROMETER 739,65 MH HG(29.12 IN HG)

RELATIVE HUHIDITY 50, PLY
FAG RESULTS
TEST CYCLE

RILOWER DIF P MM, H200IN, H2O)

RLOWER IHLET P MM, H20CIN,

Ham

FLOWER INLET YEMP. DEG. CCOREG,

LLOWER REVOLUTTIONS

0T FLOW STD. CU. METRES(SCF)

HE O SAMPLE KETER/RANGE/FM
HE NORGRD BETER/RANGE/FIM
CO SAMPLE RETER/RANCE/FRH
CO  ROKORD METER/RANGE/PIM
CU2 GAMILE METER/RANGE/PCT
CO2 RCKGRD METER/RANGE/PCT
NOX SAMPLE HETER/RANGE/FFH
NOX RCRGRIN HETER/RANGE /T M
LY TOR FaCTOR
HC  CONCENTRATION PF
GO CONCENTRATION PP
CO2 CONCENTRATION TC
HOX CONCENTRATION PR
HC  ASS GRAKHS
CO  HMASE CRAMS
Cr2 HASE GRAME
NOX MASS CRANG
FARTICULATE HASS GRAMG
UK TINE
GFCy WET (BRY)
SCIy WET (DRY)
VoL (5CH)
SAH DLR (S5CH)
Kt (MEASURLEID

TEST MUMBER:

—~ XX

LE-O

=

f

SECONDS

DAROHETER MM HG
HUMIDITY G/KG
TCHMERATURE y LEG €
CARBON DIOXIDE, G/RM
FUEL COHSUMFTYION, L/A1OORH
HYDROCARBUNG » 3/ KM
GARRGN WONOXIDE G/KH
OXIDES DF NITROGLENs 6/KHM

)

83 KPH VEHICLE EMISSIONS RESULTS

PROJECT 11-5830-003

VEHICLE ND. 1
IATE
RAG CART NO,
DYNO NO,

CVS NO, &

DRY BULE TEMP.

3/ &/81

1
2

25.4 DEG C(78.0 DEG P

ARG, RUMIDITY 10.5 OH/KG

85 K

716.3 (28.2)
574.0 (22.6)
40,0 (104.0)
16487,
15%9.3 ( 3624.)
52.7/12/ 103,
5«4/ L/ 3.
44.7/127 144,
3120 L
43.47 3/
3.0/ 3/
35.27 2/ 3

W17 2/

et b e

d
Car3 b3 « 1A

]
S
GO AU e WO
e v Lfle o = SNINIO+
PRERNEE N Y
O LN

C~
<
<

<

O~ W~ LA

- LUO~oCa
I

LA+ 2 e 0 L

~dPJde « -

O3 O
Pl b O

—
* o+ -

TEST WEIGHT
ACTUAL ROAD LCAD

EM-473-F
3992, KM( 1859, NILES)

DIESEL
OUOMETER

1021, KG( 2250, LBS)
a4 KW¢

NOX HUMIDITY CORRECTION FACTOR

7+3 HF)

29



TEST NO. 474
VEHICLE MODEL
ENGINE 1.5 L¢(
TRANSHMISSION M

RAROMETER 742,70 MM HG(29.24 IN HE)

RELATIVE HUHID

BAG RESULTS
EAG NUMBER
DESCRIFPTION

BLOWER DIF P MM. H20(IN. H20)
ELOWER INLET F MM. H20CIN, H20)
T TEHT. DEG& C(UE80 3

BLOWER INLE
BLOWER REYD
TOT FLOW ST
HC SAMPLE
HC ECKGR
CO  SAMFLE
€0 BCKGRI
C02 SANFLE
02 ECKGRD
NOX SAMFLE
NOX LCKGRD

FOI  RUN 1
B0 VW RABRIT

%0, CID) L4

4

ITY 35, FCT

LUTIONS
I, CU. METRES(S
METER/RANGE/PPN
METER/RANGE/FEM
METER/RANGE/['PM
METER/RANGE /FFH
METER/RANGE/FCT
METER/RANGE/FCT
METER/RANGE/FFM
HETER/RANGE/FFH

8€-D

DILUTION FACTOR

HC CONCENTRATION FI'M
CO CONCENTRATION PFM
CO02 CONCENTRATION PCT
NOX CONCENTRATION FPM
HC MASS GRAKS

CO_ MASE GRAMS

C02 MASE GRAMS

NODX MAGS GRAMS
MARTICULATE MASS GRAMS

HC GRAMS/KM
CO GRAMS/KM
C02 GRAMS/KM
NOX GRAMS/KM ]
FUEL CONSUMFTION BY CB L/100KHM

RUN TIME SECONDS
MEASURED DISTANCE KH
SCF» IRY

DFCs; WET (DRY)

SCFy WET (DRY)

VDL (5CH)

SAN BLR (SCH)

KM (MEASUREI) ,
FUEL CONSUMFTION L/100KM

COMPOSITE RESULTS

TEST WUMBER 474F 01
BAROMETER MM NG 742.7
HUMIDITY G/KG 7.9
TEMPERATURE DEG C  26.7

FTF VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

VEHICLE NO.1

DATE 5/19/81
1°/ CVsS NB, 3

BAG CART NO.
DYND NO. ,

DRY RULL TEMF,.

26,7 DEG C(B0.0 DEG F)

ARS. HUMIDITY 7.9 GH/KG

i
COLD TRANSIENT

70641 (27.8)
871.,5 (22,5)
35:46 ( 96,00

13872
136,1 ( 4806,)

20,2712/ 40,

4.2/ 1/ 4
5727137 35
1.5713/ 1

29,5/ 3/ 49
3.1/ 3/ .05
20,17 27 20,
b/ 2/ 1
27,01
364
52
+ 44
12.5

L.BJ

1099.;
445
2¢57

.49

1°O-h
80
7:03

G903,
3.78
+ 784

0~

[_A.
b-
J

-
o
~

3%

—

1,000 (

_dlde -
O NN N30
- . - QOO

2
STABILIZED

701.0 (27.4)
574.0 (22.6)
33. { 23.0)

8 0,
2343 ( 82770)
8. 6/1“/ 17,
4.4/ 1/ 4,
24,9713/ 23,
1.1/137 1,
18.2/ 3/ .29
3.1/ 3/
1206/ 2/ 11

- - L

T Lo 3 I

[ o

OO NI
PINE N

TEST WEIGHT
ACTUAL RDALD LOAD

1021,

hC( 2250, lBc

4,0 KW(

3 HF)

CARBON DIOXIDE
FUEL CONSUMPTION
HYDROCAREDNa fEHC)

CARLRON

OXIDES OF NITROGEN
PARTICULATES

DIESEL EM-474-F
ODOMETER 3264, KM( 2028, MILES)
NOX HUMIDITY CORRECTION FACTOR .91
3 4
HOT TRANSIENT STARILIZED
706.1 (27.8) 698.5 (27.3)
571,85 (22,3) 57145 (22.9)
36,1 ( 97.0) 34, 4 { 94.0)
1386 23821,
135,9 ( 4800.) 734.~ ( 8269.)
17,5712/ 35, B 7/1”/ 74
4.4/ 1/ 4, 4,2/ 1/ 4.
53.9/13/ 51, 26.9/13/ 24,
7713/ 1. 87137 1,
26,4/ 3/ 43 17.8/ 3/ .28
3.2/ 3/ .05 3.2/ 3/ .05
19447 2/ 19, 12,87 2/ 13,
W7/ 27 1 W2/
30,42 46 43
31, 13,
49, 23,
+38 + 24
18.7 11.%
2441 1.81
7.78 6,31
9572 1014,2
4,45 4.88
1,93 1,51
42 + 29
1,34 1,01
145,3 162,7
+77 +78
6,12 5,99
5054 848,
979 6,23
285 +984
974 ( 963)
1,000 ( ,983)
3701
7964
12,03
603
3-BAG (4-BAG)
G/KM 172.7 ( 170.7)
L/100KM 6437 ( 6,30
G/KM 36 (  +36)
G/KH 1.15 { 1.17)
G/KM 79 ( +78)
G/KM + 312 ¢ 311



HFET  VEMICLE EMISSIONS RESULTS
FROJECT 05-5830-003

TEST NO.  474H02  RUN 1 VEHICLE NO,01 TEGT WEIGHT 1021, KG( 2250, LES)
VEHICLE MODCL DO VW RAKDIT DATE  S/19/81 ACTUAL ROAD LOAL™ " 4.0 RUC 5.3 1IF)
ENGINE 1,5 L( 90, CID) L-4 BAG CART NO. 1 DIESEL  EM-474-F
TRANSKISSION M4 IYNO NO, 2 OUOMETER 3289, KM( 2044, MILES)
cVE NO, 3
BARDNETER 742,46 MM _HG(29,27 IN HE) DRY BULK TEMP, 25.6 DEG C(78,0 DEG F)
RELATIVE HUMIDITY 34, FCT AES, HUMIDITY 7.0 GM/KE NOX HUNIDITY CORRECTION FACTOR .89
BAG_RESULTS
TEST CYCLE HFET
BLOWER DIF P MM, H2D(IN, H20) 896,0 (27.,4)
BLOUER INLET [ MM, H20(IN, H20) 569,0 (22,4)
BLOWER INLET TEMF, DEG, C(DEG. F) 37,2 (99.0)
BLOWER REVOLUTIONS 21008,
TOT FLOW STH, CU, METRES(SCF) 205,8 ( 7268.)
HE  SAMFLE METER/RANGE/FFH 16,7713/ 67,
HC  BCKGRI METER/RANGE/FPM 4.2/ 1/ 4,
CO  SAMFLE METER/RANGE/FFM 48,6712/ 102,
CO_ ECKGRD METER/RANGE/FPH 27137 70,
€02 SAMPLE METER/RANGE/FCT 40,0772/ 148
CO2 BCKGRD METER/RANGE/FCT 2,9/ 3/ 04
NDX SAMFLE METER/RANGE/FFM 38,6/ 2/ 39,
NOX BCKGRD METER/RANGE/FFH Wb/ 37 1,
DILUTION FACTOR 19,30
HC CONCENTRATION FRM 43,
CO  CONCENTRATION FFM 100,
@ €02 CONCENTRATION FCT .44
o NDX CONCENTRATION FFM 38.0
HC' MASS GRANS 7,48
CO  NASS GRAMS 23,92
C02 MASE CRANS 2355, 4
NOX_MASS GRAMS 13,35
FARTICULATE MASS GRAMS 5,85
RUN TIHE SECONDS 765,
IFCy WET (IRY) 748 ( ,938)
SCF, WET (DRY) 1,000 ( ,983)
UOL (SCH) 205,8
SAN BLR (5CH) 44,07
KM (HEASURED) 16,44
TEST NUMDER: 474002
BAROMETER s MM_HG 743.5
HUMINITY » G/KG 7.0
TEHPERATURE DEG C 25,6
CAREON DIOXIDE, B/KM 145.7
FUEL CONSUNFTIONs  L/100KM 5,42
HYDROCAREONS B/KM 45
CARTON MONOXIDE, — G/KN 1146

OXIDES OF NITROGENs G/KM 81



TEST NO» 474103 RUN
VEMICLE MODEL 80 W R
ENGINE 1.5 L( 90, CID)
TRANSMISSION M4

RAROMETER 743,20 MH HG(29.246 IN HB)

RELATIVE HUMIDITY 32,
BAG RESULTS
TEST CYCLE

BLOWER DIF F MM, H20(IN. H20)
ELOWER INLET F MM, H20(IN, H20)
BLOWER INLET TEMF, DEG. C(DEG. F)

BLOWER REVOLUTIONS
TOT [LO

W 5T, CU, METRES(SCF)

1
ABBIT
L-4

FCT

HC SAMFLE METER/RANGLE/PPHM
HC DBCRCGRD METER/RANGE/FFM
CO SAMFLE METER/RANGE/FFM
CO BCKGRD METER/RANGE/FMM
C02 SAMPLE METER/RANGE/PCT
CO2 BCRGRD METER/RANGL/FCY
NOX SAMPLE METER/RANGE/I'FM

=]
>

N
DILUTION FACTOR

BCKGRI METER/RANGE/FEN

HC CONCENTRATION PPM

CD CONCENTRATION IR

ov-0

NOX CONCENTRATION PP
HC HMASS GRAMS
Co NAS GRAMS
C02 MASS GRAKMG
NDX MASG GRAMS
FARTICULATE MASS GRA
RUN TIME
OFCy WET (DRY)
SCFy WET (DRY?
VoL (50M)
SAM BLIt (5CM)
KM (MEASURED)

TEST NUMBER.
BAROMETERy
HUMIDITYy
TEMFERATURE »
CARFON LIIDXILE,
FUEL CONSUMFTIONy

HYDRDCARBONS
CARBON MONODXIDL,
OXIDES OF NITROGEN.

M

02 CONCENTRATION PCT

M

M9
SECONIDS

MM HG
G/KG
DEG C
G/RM
L/100KM
G/KM
G/KM
G/KM

IDLE

VEHICLE EMISSIONS RESULTS
PROJECT 05-5830-003

VEHICLE NO.1 TEST WEIGHT 1021, KRG 2250, LES)
DATE 9/19/81 ACTUAL ROAD LOALN 4.0 KW( 5.3 HF)
BAG CART NO, 1 DIESEL EM-474-F
I'YND NO. c 2 DDOMETER 3206, KM( 2034, MILES)
Cvg NO. 3
DRY RULR TEMP. 26.7 DEG C(80.0 DEG F)
ARG, HUMIDITY 7.2 OM/KG NOX HUMIDITY CORRECTION FACTOR .90

IDLE

711.2 (28.0)
57%.1 (22.8)

4.4/ 1/ 4,
22017137 20,
97137 0,
7.1/ 3/ 411
2.9/ 3/ 04
4,0/ 2/ 4
o3/ 27 O
117.84
13,
19,
+07
3.7
2.41
733
391.9
2.06
+38

12
«992 ( .981)
1,000 ( ,989)
324.3
69447

474103
743.2
7.2
26.7



30 KFH VENICLE EMISSIONS RESULTS
FROJECT 03-5830-003

TEST NO. 474504 RUN 1 VEMICLE NO.1 TEST WEIGHT 1021, KRG 2250. LES)
VEHICLE MODEL 80 VW RARRIT DATE 5/19/81 ACTUAL ROAD LOADL 4,0 KW( 5.3 HP)
ENGINE 1.5 L( 90, CIDN L-4 BAG CART NO. 1 DIESEL CH-474-F ~
TRANGMISSION M4 I'YNO NO. 2 ODOMETER 3304, KM( 2034. HILES)
Cvg N0, 3
BAROMETER 747,46 MM HG(29.27 IN HG) IRY BULE TEMP. 25.0 DEG C¢77.0 DEG F)
RCLATIVE HUMIDITY 36. PCT ARS, HUMIDITY 7.3 GM/KG NOX HUMIDITY CORRECTION FACTOR .90
9AG RESULTS
TEST CYCLE 50 K
BLOWER DIF I MM. H20(IN. H20) 696.0 (27.4)
BLOWER INLET F MM, H20CIN. H20) 569.0 (22.4)
BLOWER INLET TEMF., DEG. C(DEG. ) 3346 ( 96.0)
BLOWER REVOLUTIONS 164724
TOT FLOW §TD, CU, METRES(SCF) 161.9 ( 57174)
HC SAMPLE METER/RANGL/FFM 22,3712/ 45,
HC BCKGRDI METER/RANGE/FFM 4.0/ 1/ 4.
€0  SAMPLE HETER/RANGE/FFM 25.6/13/ 23,
CO  EBCRGRD METER/RANGE/FFM /137 1.
CO2 SAMFLE METER/RANGE/FCT 21,67 3/ W33
C02 BCKGRD HETER/RANGL/FCT 3.0/ 3/ .03
NOX SAMPLE METER/RANGE/FFM 13,0/ 2/ 13
NOX ECKGRD METER/RANGE/FFM 327 0.
DILUTION FACTOR 37.48
HC CONCENTRATION FPM 41,
CO CONCENTRATIDN FFM 22,
2 CO2 CONCENTRATION PCT +30
& NOX CONCENTRATION FF'M 12,7
= HC HASS CRAMS 3,79
CO_ MASS GRAMS 4,2
CO2 MAGES CGRAMS ?01.8
NOX MAGS GRAMS 3.93
FARTICULATE MASS GRAMS 1,16
RUN TIME SECONDS 600,
OFCy WET (DRY) $P73 L . 962)
SCFy WET (DRY) 1,000 ( ,983)
VoL (5CM) 161.9
5aM BLR (SCH) 34,47
KM (MCASURCID 8,36
TEST NUMBER, 474504
EAROQHETER MM HG 7435
HUMIDITYy G/KG 7.3
TEMFERATURE y DEG C 25.0
CAREON DIOXIDE: G/KM 107.9
FUEL CONSUMFTIONy L/100KM 3.99
HYDROCAREONG G/KM +43
CARDBON MONOXIDEy G/KM val

OXIDES OF NITROGENy G/KM .42



TCST ND. 474805  RUN 1
VEHICLE MODEL 80 VW RABBIT
ENGINE 1,5 L( 90, CII L-4
TRANSMISSION M4

BAROMETER 743,44 MM HG(29,27 IN HB)
RELATIVE HUMIDITY 42, FCT
BAG RESULTS

Zv-0

TEST CYCLE

BLOWER DIF P MM, H20(IN. H20)
RLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMP. DEG, C(DEG,
BLOWER REVOLUTIONS
TOT FLOW ST, CU. METRES(SCF)
HC GAMFLE HETER/RANGE/PFM
HC BCKGRD METER/RANGE/FFM
CO0 SAMFLE METER/RANGE/PI'M
CO DRCKGRLN METER/RANGE/I'PY
CO2 SAMPLE METER/RANGE/PCY
CO2 DRCKGRIN METER/RANGE/PLCT
NOX SAMFLE METER/RANGE/FFM
NOX BCRGRI METER/RANGE/FFM
OILUTION FACTOR
HC  CONCENTRATION I'PM
CO CONCENTRATION FPM
C02 CONCENTRATION FCT
NOX CONCENTRATION FFH
HC MASS GRAMS
CO HASS GRaMS
£C02 MASS GRAMS
NOX MASS GRAHMS
PARTICULATE HASS GRAMS
RUN TIME SECONDS
DFCy WET (DORY)
SCFs WET (DRY)
VOL (5CH)
SAM DLR (&5CM)
KM (MEASURED)

TEST NUMBER»

RAROMETER s HM HG
HUMIDITYy /KRG
TEMPERATURE s DEG C
CARRON DIBXIDE, G/RM
FUEL CONSUMPTIONy L/100KHM
HYDROCARBONS 5 G/KH

CAREBON MONOXIDEy G/KM
DXIDES OF NITROGENs G/KM

F)

85 KFH VEHICLE EMISSIONS RESULTS

FROJECT 05-5830-003

VEHICLE NO.1

DATE a/19/81
BAG CART NO. 1
DYND NO. 2
CVsS NO, 3

IRY BULE TEMF. 24.4 DEG C{(76.0 DEG F)

ARS, HUMIDITY 8.2 GM/KG

P42 .929)

1,000 ( 980}
161,2
34,44
14,27

474805
743.3

8.2
444
48,
«03

2

24,
148
5,5

,63
1,79

+ 92

TEST UEIGIT 1025, R
ACTUAL RDALD LOALN 4
DIESEL LH-474-F
CDOMETER 3315, KM( 2040, MILES)

NOX HUMIDITY CORRECTION FACTOR

o9

2



TEST NO,
VEHICLE MODEL

A74F03  RUN J
80 VW RARBIT

ENGINE 1.5 L( 90, CIID L4

TRAEHEMIS
BAROHMETER 737,87 MH HO(29.05 IN HG)

SION M4

FTF

VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

VEHICLE ND.1

DATE G/22/81

BAG CART NO. 1 / CVG N, J
DYNG NO. ¢ 2

TEST WEIGHT
ACTUAL ROAD LDAL

DIESEL

OLOMETER

DRY BULRB TEMP, 24,1 DEG C(79.0 DEG F)

4,0 KU(
EM-474-F

1021, KG{ 2250, LEBS)
5.3 HF)

3344, KM( 2078, HILES)

RELATIVE HUMIRITY S50, PCT
BAG RESULTE

£y-0

RAG RUMBER
DEGCRIFTION

RLOWER DIF I MM, H20(IN. H20)
GLOWER IHLET [ MM, H20C(IN. H20)
RBLOWER INLET TEMP, DEG. C(DEG,

?bDNER REVOLUTIONS

T FLOW &TD, CU. METRES(ECF)

HE  SAMPLE METER/RANGE/FFH
HC  BCRGRD HETER/RANGE/PPH
CO8  SAMPLE METER/RANGL/PPM
CO  BCKGRD METER/RANGE/FPHN
02 SAMPLE METER/RANGE/FCT
CO2 RCKGRD METER/RANGE/FPCT
NOX SAMFLE HETER/RANGE/FFH
NOX BCRGRD METER/RANGE/T'FH
DILUTION FACTOR

HC  CONCENTRATION FFH

CO  CONCENTRATION PPM

CO2 CONCENTRATION FPCT

NOX FONFENTRATION FHH

HC  MASS GRAMS

Co NA;J GRAMS

CO2 MASS GRRAME

NOX MASS GRAMS

PARTIFUlATF MASS GRAMS

HC  GRAMS/KH
L0 GRAMS/RH

CO2 GRAMS/KH
NOX GRAMG/RM

FULL CONSUMPTION BRY CR L/100KM

RUN TIHE SECONDS
HEASURED DISTARNCE KM
SCFy DRY

orey WET (DRY?
SCFy WET (DRY)
VoL (SCH?»

SAM BLR (SCH)
KM (MEASURED)

FUCL CONSUMFTION L/100KM

COMPDSITE RESULTS

TEST NUMBER 474108
BARDMETER MM HG 73749
HUMIDRITY /K6 i1.0
TEMPERATURE DEG € 26,41

ALS. HUNMIDITY 11.0

1
COLDY TRANSIENT

GH/RG

2
STABILIZED

NOX HUMIDITY CORRECTION FACTOR

3
HOT TRANGIENT

4
STARILIZED

1.01

6 .4 (27.3) 6934 (27,70 696.0 (27,4 6934 (27.3)
1 (..L.vl) 563! (..z.».. 5U3 t? (24#;) 56309 (220.,)
34.4 ( 24.0) 34:4 ( 94.0) 3447 { 98.9) 19eh { 26,00
3870, 23823, 13?48. 23922,
134,7 ( 47584) 221.4 ( Bi704) 174,0 ( 47324 230.% ( B135.)
20,6712/ 41, Pelr/12/ 18. 20.2/127 40, 9.1/12/ 18,
4;4/ 1/ + 5&0/ 1/ Jo ..HO/ 1/ 50 4»4/ 1/ 40
62,3713/ 60, 28.8/137 26, aBe6/137  S6. 273713/ 25,
1,1/7137 1. 1.1/137 1, 0/13/ ‘ 1.1/13/ 1.
30,0/ 3/ 50 18.3/ 3/ .2 2617 3/ 43 1737 3/ .28
4,5/ 3/ .07 3.7/ 37,06 4,37 3/ 407 J.97 3/ 406
20,57 27 21, 14,1/ 2/ 14, 19.27 2/ 19 12.47 27 14,
s 2/ 1, B2 1, I/ 21, 20 1,
26,5 45,07 30,71 47,23
37, 17 DT 14,
5)6 25! 540 240
v 47 24 + 36 22
20,0 13.3 18,9 12.9
287 1.78 2474 1,04
204 6471 8,39 G637
1058.3 1005,8 890.4 34,0
3421 9,95 4,79 3.76
2471 1438 2,13 1,43
+ 50 ' 29 + 40 + 30
1457 1,00 1,44 1.04
184.0 16242 154,7 132.0
+21 + 24 83 +94
46,82 3,98 9:73 3461
505 . 848, 05, 2468,
9475 62 3474 He14
979 4981 4280 1981
572 9348) +975 (959
1.000 ( ,980) 1.000 ¢ ,981)
36641 3463.0
77.88 77.83
11.95 11.90
46428 G467
3-Bab (4-BAG)
CARRON DIOXIDE G/KM 14,7 ( 161.6)
FUEL CONSUMFTION L/ 100K 6409 { 3.98)
HYDROCAREONS (THCY O/KM + 38 ( 39
CARRON KOWOXIDE G/KH 1.2 ( 1.27)
OXIDES OF NITROGEN G/KM 71 ( 71)
PARTICULATES G/KN « 328 328



HFET  VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

¥¥-0

TEST NO. 474H09 RUN 3 VEHICLE NO.1 TEST WEIGHT 1021, KG( 2250, LBS)
VEHICLE MODEL 80 VW RADBIT DATE 5/22/81 ACTUAL ROAD LDAH 4.0 KW{ S+3 HF)
ENGINE 1.5 LC 90, CIDN L-4 BAG CART NO. 1 DIESEL EM-474-F
TRANSMISSION H4 DYND NO. 0 2 OLOMETER 3368; KM{ 2093, MILES)
CV3 NO. 3
RAROMETER 737,11 MM MG(29.02 IN HG) ORY DULE TEMP. 25.6 BEG C(78.0 DEG )
RELATIVE HUMIDITY &3. PCT ARG, HUMIDITY 11.3 GM/KG NOX HUMIDITY CORRECTION F&CTOR 1,02
BAG RESULTS
TEST CYCLE HFET
BLOWER DIF P MM. H20(IN. HZ20) 69344 (27.3)
RLOWER INLET P MM, H20(IN., H2O) 363.9 (22:2)
BLOWER INLET TEMP. DEG. C(REG. [ J9.:4 (103,00
BLOWER REVOLUTIONS 21016,
TOT FLOW STh. CU. MCTRES(SCH) 201.8 ( 712642
HC SAMPLE METER/RANGLE/FFPM 172.84/13/7 69,
HC EBCRGRIN HETER/RANGE /PPN 4.4/ 1/ 4,
£0 SAMFLE HETER/RANGE/PFPM 48.9/12/7 103,
CO BCRGRD METER/RANGLE/FPM A2/ 1,
CD2 SAMFLE HETER/RANGE/FPCT 41.2%/ 3/ 470
CO2 EBCRGRI METER/RANGLE/FCT 8r I 06
NOX SAHPLE METER/RANGE/IFM 3717 2/ 37,
NOX EBCRGRD HETER/RANGE/FFM 87 2/ 1.
DILUTION FACTOR 18,64
HC CONCENTRATION PFM &5,
£O0 CONCENTRATIOR FFM 99,
C02 CONCENTRATION FCT B3
NOX CONCENTRATION PPH 363
HC ﬁASS GRAMES 7¢39
CO HASS GRAMS 23.34
CD” ﬁéua ORAME 238%2.9
X MAGS GRAMS 14,28
FARTICULATF HASS GRAMS 3.56
RUN TIHE SECONDS 785,
DFCy WET (DRY) P46 ( ,930)
S5CFy WET (LRY) 1,000 ( ,974)
VoL (5CH) 201.0
SaM BLR (SCH) 43,05
KM  (MEASURELD) 1652
TEST NUMRER, 474H09
BAROMETER v MM HE 73741
HUMIDITYy G/KG 113
TEMFERATURE REG C 25,4
CARBON DIOXIDEs G/KM 144,7
FUEL CONSUMFTION, L/1G0KN 5.38
HYDROCARBONS » G/KH + 46
CAREBON MONOXIDE, G/7RM 1.41

OXIDES OF NITROGENy G/KH +86



TEST NO.

474F06  RUN 2

VEHICLE MODEL
ENGINE 1.5 L( 90
TRANEMISSION M4

BAROMETER 740,41 MM HG(29.15 IN HG)

80 VW RABEIT
« CIID L~4

RELATIVE HUMIDITY 43, FCT

EAG RESULTS
BAG NUMRCR
DESCRIFTION

BLOWER DIF P MM, H20(IN. H20)
20(IN. HZ
TEMP, DEG. C(DEG,

BLOWER INLET
BLOWER INLET

FoHM. I

BLOWER REVOLUTIONS

TOT

FLOW STh, CU, METRES(SCF)

SAMPLE METER/RANGE/FFM
DBCKGRD METER/RANGE/FFM
SAMPLE METLR/RANGE/['FM
BCRGRDY METER/RANGE/FFM

> GAMPLE METER/RANGE/FCT
2 ECKGRDY METER/RANGE/PCT

SAMFLE METER/RANGE/PPH

X DCRGRD HETER/RANGE/FFPM

DILUTION FACTOR
HC

CONCENTRATION FPH
CONCENTRATION FPH
CONCENTRATION I'CT
CONCENTRATION FFM

Co

@ C02

o NOX

U HC  MASS GRAMS
CO MASS GRAMS
CDq MASS GRAMS

X_HMASS GRAMS

FARTICULATE HASS CRAMS

HC  GRAMS/KM
LO  GRAMS/KH
CO2 GRAMS/KM
NOX GRAMS/KHM

FUEL CONSUMFTION BY CE L/100KM

RUN TIME SECONDS
HEASURED DISTANCE KM
5CFs DRY

DFCy WET (DRY)
S5CFy WET (DIRY)

Yol

(5CM)

SAM ELR (5CM)

KM

FUEL CONSUMFTION L/100KM

(HEASUREID

COMPOSITE RESULTS

TEST NUMRER
BAROMETER
HUMIDITY
TEMPERATURE

474F 04
MM HG 740.4
G/KG 2.1
DEG C  25.6

FTF

VEHICLE EMISS5IONS RESULTS
PROJECT 05-35830-003

VEHICLE NO,
DATE  5/15/81
BAG CART NO.
DYNO NO.
DRY BULE TEMF,
ABS, HUMIDITY

1
COLD TRANSIENT

70641 (27.8)
962.,0 (22.4)
36:7 ( 98.0)

13841,
135.1 ( 4

7714)
464

94
574
1,
+48
+ 05
20,

12/ Cvs N0y 3

25+6 DEG C(78,0 DEG F)
?.1 GM/KG

2
STABILIZED

698.5 (27.5)
574.0 (22.6)
33.92 ( 93.0)
23810,
2331 ( 8230.)
10.2/12/7 20,
4,8/ 1/ 5,
26,2/13/ 24,
1,3713/ 1,
17.87 3/ .2
2.8/ 3/ 04
12,77 2/ 13,
9 1,

CAREON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS {(THC)
CARRON MDNDXIDE
DXIDES OF NITROGEN
FARTICULATES

TEST WEIGHT
ACTUAL RDAD LOAL

1021, KG¢

2250,
4.0 KW(

DIESEL EM-474-F
ODOMETER 3207, KM( 1993, MILES)

LES)
3+3 HP)

NOX HUMIDITY CORRECTION FACTOR .95

3
HOT TRANSIENT

70641 (27.8)
369.0 (22.4)
3601 ( 97.0)
13854.
135.1 4776.)

4,8/ 1/ 9
4/13/ 5?.

0 '
9/ 3/ .42
1/ 3/ 405
1/ 2/ 19,
9/ 2/ 1.

775
1,000 (

G/RkH
L/100KH
G/RM
G/KH
G/KM
G/KkM

4
STARILIZELD
698.5 (27.,5)

574.0 (22

16)

35.6 ( 26.0)

23840,

232,7 .( B2164)

[y

B NN P . 13
F
-

> e phe e

+761)
+783)
367.8
78,72
12.08

5.84

3-BAB
168,7
6,23
142
1019
.79
,324

(4-DAG)
165.5)
6,127
+43)
1.21)
+78)
+327)

—~ e o~



HFET  VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003
1021+ KG( 2250, LBS)

TEST NO.  474H07 RUN 2 VEHICLE NO, TEST WEIGHT A

VEHICLE MODEL 80 VW RARRIT DATE 3/15/81 ACTUAL ROAD LOAL 3.9 KW( 3.2 HP)
ENGINE 1,5 L( 90, CID L-4 BAG CART ND. 1 DIESEL EM--474-F

TRANSMISSION M3 gggDNgU. 5 2 DDOMETER 3232, KM( 2008, MILES)

EAROMETER 739,65 MM HG(29,12 IN HG) IRY BULR TEWP. 25.6 DEG C(78.0 DEG F)

RELATIVE HUHIDITY 46. PCT ARS. HUMIDITY 9.8 GM/KG NOX HUMIDITY CORRECTION FACTOR .97
BAG _REGULTS
TEST CYCLE HFET

696.0 (27+4)
549.0 (22.4)

ELOWER DIF P MM, H20(IN. H20)
RLOWER INLET P MM, H20(IN, H20)
BLOWER INLEY TEMP. DEG. C(DEG. F) 37.8 (100.0)
BLOWER REVDLUTIONG 21006,

TOT FLOW &Th. CUs METRES(SCF) 204.3 ( 72134)
HC SAMPLE METER/RANGE/FFM 17,9713/ 72,

HC EBCKGRD METER/FRANGE/FFM 4,4/ 1/ 4,
CO GAMFLE METER/RANGE/FTM 95,0713/ 94,
£O0 ECKGRLD METER/RANGE/FPM 5713/ 0.
C02 SAMFLE METER/RANGE/FCT 39.7/ 3/ .67
C02 BCKGRD METER/RANGE/FCT 2,9/ 3/ ,04
NOX SAMFLE METER/RANGE/FFM 37,3/ 2/ 37,
NOX BCKGRL HETER/RANGE/FFM 573 1,
OILUTION FACTOR 19,44
HC CONCENTRATION PPM 67+
CO CONCENTRATION PFM 93,
@ C02 CONCENTRATION PCT 63
& NOX CONCENTRATION FFPM 36.8
@ HC MASS GRAMS 7.95
CO MASS GRAMS 22,17
CO“ MASS GRAMS 2357.2
NOX MASS GRAMS 13,96
FARTICULA?E MASS GRAMS 5,71
RUN TIN SECONDS 45,
DFCy WET (DRY) +949 7 ( ,934)
SCFy WET (DRY) 1,000 ( ,979)
UDL (5CH) 204.3
M BLR (SCH 43,40
AM (HEASURED) 14,46
TEST NUMEERy 474H07
BARDMETER v MM HG 739 6
HUMIDITYy G/KG
TEMPERATURE » DEG C ﬂs 6
CARLON DIOXIDE, G/KM 143,2
FUEL CONSUMFTION» L/100KM 5,33
HYDROCARLONS y G/KM 48
CARBON MONOXIDEs G/KM 1.35
OXIDES OF NITRDGENy G/KM .85



FTF VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

TEST ND,  476F01 FRUN 1 VEHICLE ND.1 TEST WEIGHT 1021, KG( 2250, LBS)
VEHICLE MODEL 80 Vil RARRIT DATE  5/27/81 ACTUAL ROAD LOAL ~ S.4 KW 7.3 HF)
ENGINE 1.5 L( 90, CID) L-4 BAG CART NO» 1 / CVS ND, 3 DIESEL  EM-476-F
TRANSHISSION M4 DYND NO. 2 OLGNETER 3457, KM( 2148, MILES)
BAROMETER 737.62 MM HG(29,04 IN HE) DY BULE TEMP, 27.8 DEG C(82,0 DEG F)

RELATIVE WUKIDITY 49, PCT ABS, HUMIDITY 11.8 GH/KG NOX HUMIDITY CORRECTION FACTOR 1.04
BAG RESULTS
BAG RUMEER 1 2 3 4
DESCRIFTION COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZEL
BLOWER DIF P MM, H20(IN, H20) £96.0 (27,4) £90.9 (27,2) £96,0 (27.4) £90.9 (27,2)
BLOWER INLET F MM, H20CIN, H20) 853,9 (22.2) 563.9 (52.3) 543.9 (32.2) 843.9 (52.5)
ELOWEK INLET TEMF., DEG. C(DEG. F) 36,1 ( 67.0) 35,0 ( 95:0) 36,7 ( 98:0) 36,1 ( 97:0)
ELOWER REVOLUTTONS 13856, 53913, 13856, 23818,
TOT FLOW ST, CU. METRES(SCF) 134,64 ( 4752, 2317 ( 8183.) 134,5 ( 4748,) 231,24 ( B169.)
HC  SANFLE METER/RANGE/FEN s e 93,3712/ 47, 37,8712/ 76, 54.6/12/ 49
HC BCKGRD METER/RANGE/FFM 20,87 1/ 21 9.8/ 1/ 20, 19,67 1/ 20, 16:07° 1/ 16,
O SANFLE NETER/RANCE/PEN 63,2713/ 61, 36,4713/ 34, 57.8/13/ 55, 38.3713/ 36,
GO KCKGRD METER/RANGE/PPM 1.5/13/ 1. 1,273/ 1. 9137 1, gz 1,
C02 SANFLE METER/RANGE/FCT 25/ T a7 17,5/°37 28 07.27 37 45 18017 37 .29
(02 ECKGRD METER/RANGE/ECT 3.2/ 3/ .05 2,97 3/ .04 3.8/ 3/ .06 3.1/ 3/ .05
NOX SAMFLE METER/RANGE/FPH 14,57 27 15, 9.5/ 2/ 10, 15,27 2/ 15, 9.9/ 2/ 10,
NDX ICKGRE METER/RANGE/PFHM 375, o S/ 37 1. '8/ 27 1. ‘87 37 1.
DILUTION FACTOR 2771 46,62 29,19 44,98
HC ™ CONCENTRATION PRH 47 27, 56, 34,
CO  CONCENTRATION FPH 55, 32, 53, 34,
o C02 CONCENTRATION PCT L42 \54 \39 24
T §0¥ CONCENTRATION FFM 14,5 .0 1474 91
5 HC HASS GRAMS 5,16 3,47 4,37 4,49
CO HASH GRAMG 9,14 862 8.3 9.1
C02 MASS GRAMS 10393 10015 95945 10299
HOX MASS GRAMS 3,79 2,13 3.05 4.18
PARTICULATE MASS GRAMS 1,51 1114 1,31 1,20
HC  GRANS/KN ,90 \58 V73 V69
CO  GRAMS/KH 1060 1,38 1,39 1,42
C02 GRANS/KN 181,6 1606 1609 159,3
NOX GRAHS/KN (66 V66 64 V65
FUEL CONSUNFTION BY CE L/100KM 7235 6,48 6.51 6.44
RUN TIME SECONDS 505, 868, 505, 848,
MEASURED DIGTANCE KM 5,79 424 5,94 6,47
SCFy DRY L9830 5832 .980 \982
DECy WET (DRY) V973 ( ,958) V973 ( ,958)
SCFy WET (DRY) 11000 ( .981) 1,000 ( .981)
VOL (SCH) 3663 345.8
SAM BLR (SCH) 78,00 97,97
KM (MEASURED) 11.96 12,43
FUEL CONSUMPTION L/100KM 6.0 $'as
g 5 3-LAG (4-EAG)
O T NURRER 476F01 CAREON DIOXIDE B/KMN 145.0  ( 164,8)
METER 0 537k FUEL CONSUMPTION  L/100KM  6:67  ( 6.45)
e ST I I (R
Jn 7 \ N + [
TCHFERATURE DEG ©  27.8 OXIDES OF NITROGEN G/KM 65 ( ~165)
FARTICULATES G/KM 209 ¢ ,210)



TEST NO«  476H02  RUN 1

VEHICLE MODEL
ENGINE 1.5 L(

8¢ VW RARBIT
20, CIIN L-4

TRANSMISSION ¥4

EAROMETER 737.62 MM HG(29.,04 IH H3G)

RELATIVE HUMIDITY 42, FCT

BAG RESULTS
TEST CYCLE

BLONER DIF

P oMM, H20(IN, H20)
BLOWER INLET P MM, H20(IN., H20)
ELOWER IMLET TEMF.

BLOWER REVOLUTIONS

HC  SAMPLE
HC  BCRORD
CO  SAMFPLE
CO  BCRGRD
€02 SAMPLE
CO2 BCKGRD
NOX SAMFLE

X BCKGRD

HMETER/RANGE/FFM
METER/RANGE/FFH
HETER/RANGE/FPH
METER/RANGE/FH
METER/RANGE/PCT
METER/RANGE/FCT
METER/RANGE/FPN
HETER/RANGE/PFH

NO

OTLUTION FACTOR

HC CONCENTRATION PFM
CO  CONCENTRATION PFH

8%-0

C02 CONCENTRATION FCT
NOX CONCENTRATION FFH
HC MASS GRAMS

CO MASS GRAMS
CO2 MASS GRAMS
NOX MASE GRAMS
FARTICULATE MAGS GRAMS

RUN TIME SECONDS

OFCy WET (DRY)

SCFy WET (DRY)

VaL (SCH)

SaM BLR (SCM)

N (MEASURELD
TEST NUMBER,
RARGMETERy MM HG
HUMIDITY s 6/RG
TEMPERATURE » ItG C
CAREON DIOXIDEy G/KM
FUEL CONSUMPTIONy L/100KM
HYDROCARBONS 5 G/KM

CARBON MONOXIDEy G/7KN
OXIDES OF NITROGEN» G/KM

DEG. C(DCG, F)
T4T FLOW STOh. CU. METRES(SHCF?

HFET

VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

VEHICLE N

DATE 39/237/81

0.1

BAG CART NOD.

DYNO NO.
CVvs NO.,

DRY RULB TEMF. 30,0 DEG C(86.0 DEG F)
ARG, HUMIDITY 11.6 GH/RG

HFET

1749 ( ,938)
1.000 (_,980)
203.7

43441
146.34
476H02
7376
1146
30.0

142.6
9477

169
1.28

vy

TEST WEIGHT 1021, KG( 2250« LRS)
ACTUAL ROAD LOADIl 5.4 KW( 7.3 HF)
DIESEL EM-474-F

ODOMETER 3481, KM( 2143, MILES)

NOX HUMIDITY CORRECTION FACTOR 1,03



TOLE  VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

TEST NO. 476103 RUN 1 VEHICLE NO.1 TEST WEIGHT 1021, KG( 2230. LES)
VEHICLE MODEL 80 VW RADRIT DATE 5/27/81 ACTUAL ROAD LOA'  S.4 KW( 7.3 HFP)
ENGINE 1,5 L( 90, CIIN L-4 BAG CART NO. 1 DIESEL EM-476~F
TRANSMISSION M4 IYNO NO. 2 ODOMETER 3455, KM( 2147, MILES)
CVS NO. 3
BAROMETER 737.87 HM HG(29.035 IN HC) DRY BULE TEMF. 25.6 DEG C(78.0 DEG F)
RELATIVE HUMIDITY 353+ PCT ABS, HUMIDITY 11,2 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.02
EFAG RESULTS
TEST CYLLE IOLE
GLOWER DIF P MM, H20(IN. H20) 701.0 (27.6)
FLOWER INLET F MM, H20CIN., H20) 571,35 (2243)
ELOWER INLET TEMM. DEG, C(DEG., F) 32,2 ( 90,0}
RLOWER REVOLUTIONS 32923,
TOT FLOW ST, CU. METRES(SCF) 322.4 (11393.)
HC  SAMPLE HETER/RANGE/FFM 14,9712/ 34,
HC  BCKGRD METER/RANGE/FFEM 14.2/ 1/ 14,
GO SAMPLE METER/RANGE/FPHM 25,2713/ 23,
£8  RBCKORD METER/RANGE/['FH 1.0/13/ 1,
C02 SAMFLE METER/RANGE/FCY 7:2/ 3/ .11
C02 BCRGRD METER/RANGE/FCT 3.27 3/ 405
NDX GAHMFLE METER/RANGE/FFM 3.7/ 2/ 4
NOX BCRGRDT METER/RANGE/[FH W77 2/ 1,
DILUTION FACTOR 114,32
HC CONCENTRATION PI'M 20,
CO  CONCENTRATIDN FPPM 224
a C02 CONCENTRATION FCT + 04
A NOX CONCENTRATION PFM 3.0
© HG HASS GRAMS 3.66
CO  MASS GRAMS 8.16
£02 HASS GRAMS 372, 2
NOX MASS GRAMG 1.89
FARTICULATE MASS GRAMS 28
RUN TIME SECONDS 1200,
DFCy WET (DRY) 991 .974)
SCFy WET (DRY) 1,000 ¢ ,982)
VoL (SCM) 322,46
SAM BLR (SCH) 68437
KM (MEASURELD)
TEST NUMBERs 476103
BAROHETER MM HG 737.9
HUMIDITY, G/KG 11.2
TEMFERATURE » BEG C 2346
CAREON DIOXIDE G/KM
FUEL CONSUMFTIONMy L/100KM
HYDRDCARBONS y G/KH
CAREON MONOXIDE) G/KHM

OXIDES OF NITROGENy G/KM



50 KFH VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

TEST NO. 476504 RUN 1 VEMICLE NO.1 TEST WEIGHT 1021, KG( 2250, LBS)
YENICLE MODEL 80 VW RARRIT DATE  5/27/81 ACTUAL ROAD LOAL 5.4 RKW( 7.3 HP)
ENGINE 1.5 L( 90, CID) L-4 EAG CART NO, 1 DIESEL  EN~A76-F
TRANSHISSION M4 IYND NO. 2 ODOMETER 32455, KM( 2147, MILES)

CVS NO. 3,
BAROMETER 738,12 MM MB(29.06 IN HG) DRY LULE TEMP, 24.1 DEG C(79.0 DEG F)
RELATIVE HUMIDITY 350, PCT ABS. HUMIDITY 11.0 GH/KG NOX HUMIDITY CORRECTION FACTOR 1.01

BAG RESULTS

05-2

TEST CYCLE 30 K
BLOWER DIF F MM, H20(IN. H20) 696,00 (27.4)
BLOWER INLET F MM, H20(IN. H20) 96940 (22.4)
BLOWER INLET TEMF. DEG. C(DEG, F) 3546 ( 9640)
BLOWER REVOLUTIONS 16474,
TOT FLOW 570, CU. METRES(SCF) 140,3 ( S6624)
HC SAMFLE METER/RANGE/PFM 15,7712/ 31,
HC BCKGRD METER/RANGE/FFM 13.47 1/ 14,
CO SAMFLE HMETER/RANGE/FFHM 24.6/13/ 22,
CO  RCKGRD HETER/RANGE/FFM 9713/ 1,
CO2 SAMPLE METLCR/RANGE/FCT 21.9/ 3/ 435
CO2 BCKGRDN METER/RANGE/FCT 367 3/ .08
NOX SAMPLE METER/RANGE/P'PH 1.7/ 27 12,
HOX BCRGRD METER/RANGE/FFM 7721,
D]LUTIDN FACTOR 37,29
HC  CONCEMTRATION PPM 18,
CO CONCERTRATION PFPH 21,
C02 CONCENTRATION PCT «30
NOX CONCENTRATION PFM 11.0
HC  MASS GRANS 1.48
CO  MASS GRAMS 3,964
Ca2 HMASS GRAMS 881.7
NOX MASS GRAMS 3.41
FARTICULATE MASS GRAMS + 70
RUN TIME SECONDS 600,

OFCy WET (DRY) 973 ( +957)

SCFy WET (DRY) 1,000 ¢ .980)

VaL (5CH) 160,3

SAM BLR (SCM) 34,07

KM (HEASUREID) 8.35
TEST NUMBERy 476504
DARCMETER » MM HG 738.1
HUKIDITY y G/RG 11,0
TEMFERATURE » OEG C 261
CARRON DIOXIDEy G/RM 1056
FUEL CONSUHFTIONy L/100KM 4,21
HYDROCAREONS s G/KM + 20
CAREON MONOXIDE» G/KH 147

OXIDES OF NITROGENy G/KM W41



TEST NO. 476805 RUN 1

VERICLE MODEL

B0 VW RABRRIT

ENGINE 1,5 L¢ 90, CID) L-4
TRANGMISSION M4

FAROMETER 738,12 MM HG(29.06 IN HG)
RELATIVE HUMILITY 54, PCT
BAG RESULTS

TEST CYCLE

BLOWER DIF F MM, H20(IN, H20)
DLOWER INLET F MM, H20CIN. H20)
BLOWER INLET TEMF, DEG. C(DEG.
BLOWER REVOLUTIONS

&8T FLOW STO, CU. METRES(SCF)

HC

SANFLE METER/RANGE/FFH
HCKORD METER/RANGE/PFH
SAMPLE METER/RANGE/FPH
BCRGRD METER/RANGE /M

2 SAMFLE METER/RANGE/PCT
2 BORGRD HETER/RANGE/PCT

SAMPLE METER/RANGE/FFH
FCKGRD HETER/RANGE /PR

NILUTION FACTOR

HC
Co
co2
NOX

CONCENTRATION FPM
CONCENTRATION FPPH
CONCENTRATION I'CT
CONCENTRATION FFM

15-0

HC  MASS GRANMG
CO MASS GRANS
£02 MASE GRAMS
NOX MasSh GRAMS

FARTICULATE MASS GRAMS

RUN TIME SECONIS

BFCy WET (DRY)

SCFy WET (DRY)

VoL (S5CH)

SAM BLR (SCM)

KM (MEASURELD)
TEST NUMBER s
BAROMETLER ¥ M HG
HUMIDITYy G/KG
TEMFERATURE y IEG C
CARLBON DIOXIDEy G/KM
FUEL CONSUMPTIONY L/ 100KM
HYIIROCARRONS ¢ /KM
CAREON MONOXIDEY G/KM
{¥IDES OF NITRODGENy G/KM

F)

83 KFH VEHICLE EMISSIONS RESULTS

FROJECT 03-5830-003

VEMICLE NO,1
DATE 5/27/81
BAG CART NO. 1
DYND ND. 2
Cve N0 3

DRY RULE TEMP. 26.1 DEG C(79.0 DEG )
ARS. HUMIDITY 11.7 CM/KG

B3 K

()9305 (3705)
26940 (22:4)
40,0 (104.0)
16467,
198.9 ( 54114)
30.8/137 123,
13.67 1/ 14,
49,2712/ 104,
67127 1,
41,8/ 3/ 71
337 3/ .05
28,3/ 2/ 28,

N e e 2 |
ONOWIOO N

-
~
o
Lo~

476805
738.1
11,7
26.1
135.3
9+49

e71
1.29

+

TEST WEIGHT 1021, KG( 2250, LES)
ACTUAL RDAD LOAD' 5.4 KW( 7.3

DIESEL
ODOHETER

EM-476-F
3508, KM( 2180, MILES)

NOX HUMIDITY CORRECTION FACTOR

HP)

1.04



FTF VEHICLE EMISSIONS RESULTS
FROJECT 05-5830~003

TEST NO.  476F06 RUN 2 VEHICLE NO.1 TEST WEIGHT 1021, KG( 2250. LRS)
VEMICLE MODEL 80 VW RAEGRIT DATE 3/28/81 ACTUAL ROAD LOADr 5.4 KWC 7.3 HF)
ENGINE 1.5 L{ 90, CIID L-4 BAG CART NO. 1 / CVG ND, 3 DIESEL EM-476~F

TRANSMISSION M4 LYNO NO. 2 OROMETER 3523, KM( 2189, HILES)
EAROMETER 738.63 MM HG(29,08 IN HB) DRY BULR TEMP. 27.8 DEG C(82.0 DEG F)

RELATIVE HUMIDITY 44, FCT ALRS. HUMIDITY 11.0 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.01

BAG RESULTS

RAG NUMBER 1 2 3 4
ODESCRIFTION COLD' TRANSIENT STARILIZED HOT TRANSIENT STABILIZED
BLOWER DIF F HM. H20(IN. H20) 6960 (27.4) 696.0 (27.4) 696,0 (27.4) 690,9 (27.2)
BLOWER INLET P MM, H20CIN, H20) 363,99 (22.2) 346%7.0 (22.4) 569.,0 (22.4) 36349 (22,2
BLOWER INLET TEMP. DEG. C(DEG, F) 372 ( 99.0) 3346 ( 96.0) 36,7 ( 78.0) 35,0 ( 95,0)
GLOWER REVOLUTIONS 13841, 23826, 13859, 23827,
TOT FLOW &TD. CU. METRES(SCF) 134.7 ( 4735,) 231.9 ( B81904) 134.7 ( 4736,) 232.3 ( 8201.)
HC  SAMPLE METER/RANGE/PPM 446.,2/12/ 92, 19,0712/ 30, 23:6/12/ 47, 15.2/12/7 30,
HC BCKGRD METER/RANGE/FFPM 8.0/ 1/ 8, 6.8/ 1/ 7. 6.8/ 1/ 7 et/ 1/ 74
CO  GAMPLE METER/RANGE/FFEM 39.,7/13/ 57, 33.2/13/ 31, 45.4/13/ 43, 32,8713/ 30,
CO BCRGRD METER/RANGE/FFPH /137 1, B8/13/7 1, va/13/7 04 197137/ 0.
C02 SANPLE METER/RANGE/FCT 27.97 3/ 46 17.4/ 3/ .28 24.5/ 3/ .40 16,67 3/ 36
CO2 BCKGRD METER/RANGE/FCT 3+4/ 3/ 05 32/ 3/ 405 3.1/ 3/ 405 2.9/ 3/ 04
NOX SAHPLE METER/RANGE/TPM 14,17 2/ 14, 9.4/ 2/ 9. 12.67 27 13, 8.9/ 2/ P4
NOX BCRGRD METER/RANGE/FFPM 47 2/ 0, AL 2/ 0, 4 2/ 0 A7 2/ 0.
DILUTION FACTOR 28,32 47,22 32.864 49,55
@ HC CONCENTRATION FP'M 854 23, 41, 24,
v GO CONCENTRATION MPM 93, 29, 41, 29
& C02 CONCENTRATION FCT 41 23 35 22
NOX CONCENTRATION PPM 13.7 9.0 12,2 8,5
HC MASS GRAMS 697 Jo13 316 321
CO MASS GRAMS 8,463 792 6,49 7490
CO2 MASS GRAMS 10062 273.9 870.,2 232.4
NOX MASS ORAMS 3.57 4,04 J.18 3.82
FARTICULATE MASS GRAMS 1.61 1,08 1.10 + 98
HC  CRAMS/KM 1.18 +22 96 +93
CO0 GRAMS/RKM 1,35 1.32 1,15 1,30
02 GRAMS/KM iBl,1 162,3 154,14 155,0
NOX GRAMS/KM ' + 64 v&7 196 v63
FUEL CONSUHFPTION BY CB L/100KHM 7437 6453 6420 b6+¢24
RUN TIHE SECONDS 509, B48, 905« 8648,
MEASURED DISTANCE KM 3,96 6.01 3445 4406
OFCy WET (DRY) 974 ( 759) 1976 ( ,962)
SCFy WET (DRY) 1.000 ( ,982) 1,000 ( ,982)
VoL (BCH) Jbbe b 36649
SAM BLR (SCM) 77.83 77.83
KM (HEASURED 11,57 11,71
FUEL CONSUMFTION L/100KM 6493 b6422
COMPOSITE RESULTS 3~-BAG (4-BAG)
TEST NUMEER 476F06 CAREBON DIOXIDE G/KM 163.9 ( 161.8)
‘BAROMETER HH HG 738.6 FUEL CONSUMPTION L/7100KM 6 61 { 430
HUMIDITY G6/KG 11.0 HYBRDCARBONS (THC)} G/KM 67 ( 167)
TEMFERATURE DEG C  27.8 CAREON MONOXIDE G/KM 1 32 ( 1.,32)
OXIDES OF NITROGEN G/K¥ b4 ( ' H2)
PARTICULATES G/KM 207 ( 2202



WFET ~ VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

TEST NO.  476H07  RUN 2 VEHICLE NO.1

TEST WEIGHT 1021, KG( 2250, LES)

VEHICLE MODEL 80 VW RARRIT DATE 5/28/81 ACTUAL ROAD LOAD 5.4 KW( 7.3 HF)
ENGINE 1.5 L( 90, CID) L-4 BAG CART ND. 1 DIESEL EM-476-F
TRANGHISSION M4 ['YNO NO. 2 ODOMETER 3547, KM( 2204, MILES)

CVSE NO. 3

DRY BULR TEMP, 27.2 DEG C(81.,0 DEG )
ARS, HUMIDITY 12.0 GH/KG

RAROMETER 738,38 MM HG(29.07 IN HE)
RELATIVE HUMIDITY 51+ PCT

NOX HUMIDITY CORRECTION FACTOR 1.04
BAG RESULTS

TEST CYCLE HFET
BLOWER DIF F MM, H20(IN. H20) 690.9 (27.2)
RLOWER INLET P MM, H2DCIN, H20) 543.9 (22,2
ELOWER INLET TEMP, DEG. C(DEG. F) 39,4 (103.0)
BLOWER REVOLUTIONS 21007,

TOT FLOW STO, CU. WETRES(SCF) 203,3 ( 71784)
HC  SAMFLE METER/RANGE/FFH 19,6713/ 78,
HE  ECKGRD HETER/RANGE/FFHN 5,07 17 &,
CO  SAHPLE METER/RANGE/[FFM 7703713/ 7b.
GO TCKORD METER/RANGE/FFN V571370,
LO2 SAMPLE WETER/RANGE/FCT 37.2/ 3/ 463
CO7 BCKGRD METER/RANGE/FCT 3.3/ 3/ .05
NOX SAMPLE MEVER/RANGE/FFH 23,5/ 2/ 24,
NOX DCKGRD METER/RANGE/FFM 7727 1,

o DILUTION FACTOR 20,90

P OHC  CONCENTRATION FPM 734

S CONCENTRATION FRH 74,
£02 CONGENTRATION FCT V58
NDY CONCENTRATION FFH 22,

HE MASS GRAMS 8,52
CO  MASS GRAMS 17,41
CO2 MASS ORAMS 2150,7
HDX MASS GRAMS 9,28
FARTICULATE MASS GRAMS 2,57
RUN TIME SECONDS 765,
OFCy WET (DRY) 952 ( 1936)
SCFy WET (DRY) 1,000 ( ,578)
YOL (SCH) 203,3
SAM HLE (SCH) 43,24
KM (HEASUREIDD 1614
TEST NUMEER» 476107
FAROMETER » MM HG 738.,4
HUMIDITY G/KG 12,0
TENFERATURE s LEG 97,2
CARBON DIOXIDEy G/KM 133.2
FUCL CONSUMPTIONy  L/100KM 5,37
HYDROCAREONS 5 G/KM V53
CARBON MONOXILEy G/KM 1,08
OXIDES OF NITROGENs G/KM V57



TEST NO. 478
VEMICLE HDDEL
ENGINE 1.5 L(
TRANSMISSION M

FOI  RUN 1
80 VN RARRIT
20. CIID L-4

MARDMETER 741417 HM HB(29,18 IN HG)

RELATIVE HUMID

BAG RESULTS
BAG NUMEER
DESCRIFTION

BLOWER OIF I+ ¥M. H20(IN, H20)
INLET P MM, H20(IN. H20)
C{DEG,

5CF)

BLOWER
HLOWER INLE
BLOWER REVD
TOT FLOW 5T
HC  GAMPLE
HC  BCKGRD
CO  SAMFLE
CO  BCKGRD
£02 SAMFPLE
CO2 BCKGRD
NOX SAMPLE
NOX LCKGRI
DILUTION FA
HC  CONCENT
CO  CONCENT

A I®)

NOX CONCENT
HE  MAGS GR
£0  MASS GR
£02 HMASS OR
NOX HASS CGR
FARTICULATE

ITY &0+ FCT

T TEHP, DEG.
LUTIDNS

I, CU, HETRES(
HETER/RANGE/FPH
HETER/RANGE/PFM
METER/RANGE /P'F'M
METER/RANGE/'FH
METER/RANGE/PCT
HETER/RANGE/PLT
HETER/RANGE /N
HETER/RANGE/FFH
CTOR

RATION PFM
RATION PEM

CO2 CONCENTRATIOM FCT

RATION FPM
AMS
AMS
AMS
AMS
HASS GRAMS

HC BRAMS/KM
CO GRAMS/KHM
CO2 GRAMG/KH
NOX GRAMS/KM

FUEL CDNSUMPTION BY CE L/100RM
SECONRS

RUN TIME

MEASURED DISTANCE KM

SCFs DRY

DFCs WET (IRY)

SCFy WET (IRY)

YOL (SCM)

SAM BLR (8CM)

KM (HEASUREL)

FUEL CONSUMPTION L/100KM

COMFOSITE RESULTS

TEST HUMDER
BAROHETER M HG  741.2
HUMIDITY G/KG 10.5
TEMPERATURE DEG C 236

478F01

F)

FTFP

VEHICLE EMISSIONS RESULTS
PROJECT 05-5830-003

VEHICLE NO.1

DATE
DYND

DRY BULE TEMP. 25.6 DEG C(78.0 DEG F)

7/17/81

RAG CABT NO. 1 / CVs ND. 2

ARS. HUMIDITY 10,5 GM/KG

571,353 (22
36:7 (9
13858,
134,8 ( 4
27.6/13/
7.2/ 1/
60.4/13/
2:7/13/
28.67 3/
2.9/ 3/
17.47 2/
o/ 2/
27,49
103,
34
+43
16,9
8.04
B.49
105642
4,32
2,88
1,42
1.50
186.3

7.04

1
COLLr TRANSIENT
701.0 (27,

6)
»3)

8.0)

75%4)
110,

”
STABILIZED

705.46 (27,

7646 (22
32.8 ( 9
23809,
233.1
7+4/13/
6.0/ 1/
3341713/
2017137

7)
+7)
1.0}

( 8229}

30.
b
324

TEST WEIGHT 1021, KG( 2250,

CAREON DIOXIDE
FUEL CONSUMPTION
HYDROCARBONS (THC)
CARBON MONDXIDE
OXIDES OF NITROGEN
FARTICULATES

LRS)

ACTUAL ROAD LBAD S5+4 KW¢ 7.3 HF)
DIESEL EM-478:
ODOMETER 39644, KH( 24463, MILES)
NOX HUMIDITY CORRECTION FACTOR .99
3 4
HOT TRANSIENT STABILIZED
7036 (27.7) 7038 (27.7)
97143 (22.5) 97644 (22.7)
344 ( 94,00 31.7 ( 89.0)
13844, 23825,
135.1 ( 4771} 233.8 ( 8235.)
2.8713/ 39, 617137 24,
6.0/ 1/ b Jeb/ 1/ by
32.4/13/ 50, 33.7/12/ 31,
1.8/13/ 2, 1.4/137 1.
29447 3/ 441 144727 3/ 27
3.0/ 3/ 05 2.5/ 3/ 04
16,97 2/ 17, 10,87 2/ 11,
W9/ 2 1, 37 2 1.
31466 49,34
33. 19,4
47, 29,
+ 37 023
1644 10.3
2.3% 2433
737 7.
215,35 278.7
4,21 4,57
1.70 1.22
+45 142
1,29 1.29
16044 1595
+74 v 79
997 9:%4
309, B&9,
9:71 6,13
2980 + 281
976 ( ,960)
1,000 ( .9281)
348.9
77.94
11.84
595
J-BaG (4-BAG}
G/kM 169.0 ( 166N
L/100KM .32 { 4.24)
G/KM 1469 {(  +60)
G/RM 1.35 ( 1.34)
G/KH + 74 {74
G/KH 414 { 343



HFET  VEHMICLE EMISSIONS RESULTS
FROJECT 05-3830-003

TEST NO.  478H02  RUN 1 VERICLE NO.1 TEST WEIGHT 1021, KG( 2250, LES)
VEHICLE MODEL 80 VW RABRIT DATE  7/17/81 ACTUAL ROAD LOAL _ 5.4 KM(C 7.3 HF)
ENGINE 1,5 L( 90, CID) L~4 BAG CART NO, 1 DIESEL  EM-478-F
TRANGHISSION ¥4 IYNO NOo = 2 OIGMETER 3983, KM( 2475, MILES)
CVS NO. 3
RARGHETER 741,17 MM HG(29,18 IN HG) DRY EBULE TEMP. 25.6 IEG (78,0 DEG )
RELATIVE HUMIDITY 54, FCT ALS, HUMIDITY 11,2 GM/KG NOX HUMIDITY CORRECTION FACTOR 1,02
FAG RESULTS
TEST CYCLE HFET
BLOVER DIF F MM, H20(IN, H20) 70346 (27.7)
BLOWER INLLT F MM, H20(IN, H20) 571,5 (22,5)
FLOWER INLET TEMF. DEG. C(DEG. F) 37,2 (99,0
ELOWER REVOLUTIONS 21028,
TOT FLOW ST, CU. METRES(SCF) 204.1 ( 72064)
HC CAMPLE METER/RANGE/FPM 9.5/13/ 38,
HE  RCKGROD NETER/RANGE/FFN 4,8/ 1/ 5.
L0 SAWFLE MLTER/RANGE/FEM 63,3713/ 61,
GO RCKOGRL METER/RANGE/FFH 1,3/13/ 1,
C02 GAMMLE METER/RANGE/FPCT 37.6/ 3/ 163
02 LCKGRD MCTER/RANGE/FCT 2.4/ 3/ 04
NOX SAMFLE METER/LANGE/FFHM 30067 2/ 3.
NOX GCRGRD HETER/RANGE/PEN 4/ 2/ 0,
DILUTION FACTOR 20,84
G CONCONTRATION PRM 33,
o GO CONCENTRATION PPN 58,
P (02 CONCENTRATION FCT L 60
G NOX CONGLNTRATION FFM 30,2
HE MASG GRAMS 3,92
CO - MASS GRAMS 13,80
02 HASS GRANS 2236, 1
NOX MASS GRAMS 11,98
FARTICULATE MASS GRAMG 3.78
RUN TIME SECONIIS 766,
DFCy WET (DIRY) V952 ( 4934)
SCFs WET (DRY) 1,000 ( ,977)
VoL (SCH) 204, 1
SaM ELR (SCH) 43,42
KM (HEASUREDD 16,32
TEST NUMEBERy 478102
RAROMETER y ¥ HG 7412
HUMIDITY G/KG 11,2
TEMFERATURE » LEG C 25,6
CARBON DIOXIIC» G/KH 137,0
FUEL CONSUMFTIGNs  L/100KM 5,07
HYIROCAREONS y G/KH .24
CARLON MONOXILE. G/KM V85

OXIDES OF NITROGENs G/KM +73



INDLE  VEWICLE EMISSIONS RESULTS
FROJECT 05-5830-003

TEST NO. 478102 RUN 1 VEHICLE ND.1 TEST WEIGHT 1021, KG( 2250, LES)
VEHICLE MODCL 80 VW RALRDIT DATE 7/17/81 ACTUAL ROAD LOAD 5.4 RKW( 7,3 HF)
ENGINE 1,5 L( 90, CID) L4 BAG CART NO, i DIESEL EM-478-F
TRANSMISSION M4 LYNG NO. w2 ODOMETER 4004, KM( 2489, MILLS)
CVs NO. 3
ZAROMETER 740,92 MM HG(29,17 IN HG) IIRY BULDB TCMF. 25.0 DEG €(77.¢ DEG F)
RELATIVE HUMIDITY 353+ PCT ARS. HUMIDITY 10.7 GM/KRG NOX HUMIDITY CORRCCTION FACTOR 1,00
BAG RESULTS
TEST CYCLE IDLE
RLOWER DIF P MM, H20(IN. H20) 70386 (27,7}
BLOWER INLET £ MM, H20(IN. H20) 374.0 (22.8)
RLOWER INLET TEMP, DEG. C(DEG. F) 27.8 ( 82.0)
DLOWER REVOLUTIONS 32906,
roT FLOW ST, CUe METRES(SCF) 32641 (11515.)
1 SAMPLE METER/RANGE/T'FM b.6/13/ 264
HE  BCKORD HETER/RANGE/['PH 6.0/ 1/ 6
CO  SAMCLC METER/RANGE/PPH 26,9713/ 25,
CO  BCKOGRDY METER/RANGE/FFM 1.1/13/ 1,
CO2 SAMPLE METER/RANGE/FCT 6487 3/ 411
CO2 BOKERD METER/RANGE/FCT 2.9/ 3/ .04
NOX GAMPLE METER/RANGE/FPFH 3.8/ 2/ 4,
NOX RCRGRDD HETER/RANGE/FPM 20 2/ 0
DNILUTION FACTOR 121,47
HC  CONCENTRATION FPM 21,
o (0 CONCENTRATION PPH 23,
i CO2 CONCENTRATION FCT + 06
o NOX CONCENTRATION FPM 3.6
HE  MASS GRAMS 3,84
CO  MASS GRAMS 8,81
CO2 MASS GRAMS 365.8
NOX MAGS GRAMS 2425
FARTICULATE HMASS GRAMS «31
RUN TIME SECONDS 1200,
OFCy WET (LDRY) W92 C 4975)
SCFy WET (DRY) 1,000 ( ,982)
VoL (GCM) 32641
5AM BLR (5CH) 47493
KM (MEASURCDD
TEST NUMBERy 476103
BAROMETER MM HG 740.9
HUMIDITYy G/KG 10,7
TEMPERATURL ¥ DEG C 23.0
CARBON DIOXIDEy G/7KM 7342
FUEL CONSUMFTIONy L/100KH
HYDIROCAREDNG » G/KH

CAREON MONOXIDEy G/RM
DXIDES DF NITROGEN, G/KM



50 KFH VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

TEST NO. 478504  RUN 1 VEHICLE NOW1

TEST WEIGHT 1021, KG( 22350, LES)
VEHICLE MODEL 80 VW RARRIT DATE 7/17/81

ACTUAL ROAD LOADl 5.4 KW( 7.3 HM

ENGINE 1,5 LC 90, CIIN L-4 EAG CART NO. 1 DIESEL EM-478-F
TRANGHISSION M4 DYNO NO. P2 ODOMETER 400646, KM( 2489, MILES)
CVS NO. 3

BAROHETER 740.92 MM HG(29.17 IN HO) IRY BULE TCMF. 25.0 DEG C(77.0 DEG F)
RELATIVE MUMIDITY 49, PCT

AES. HUMIDITY 10,0 GM/KG
FAG RESULTS
TEST CYCLE 30 K

BLOWER OIF P MM, H20(IN, HZO) 70346 (27.7)
RLOWER INLET P MM, H20CIN, H20) 574,00 (22.6)

NDX HUMIDITY CODRRECTIDN FACTOR .98

LG-D

ELOQWER INLET TCMP, DEG, C(DEG. F) 33.9 ( 23.0)
BLOWER REVOLUTIONS 16442,
TO0T FLOW 5T0, CU. METRES(SCF) 160,46 ( 346714
HC  SAMPLE METER/RANGL/I'PM 15,9713/ &3,
HC  RCRGRD METLR/RANGE/FFM 6.0/ 1/ b,
LR SAMILE MCTER/RANGE/FFH 28,9713/ 27,
LT GORGRD RETER/RANGE/FFM 1.17/137 1.
o2 SAMPLE METER/RANGE/FCT 23.07 3/ .37
CO¢ BCKGRD MECTER/RANOE/FCT 2447 3/ 04
NOX SAMFLE METER/RANGE /M 12,87 2/ 13,
NOX RCKGRDD HETER/RANGE/FFH 27 2/ Gy
INLUTION FACTOR 35,09
WG CONCENTRATION PPN 8.
O CONCENTRATION PEM 204
C02 CONCENTRATION PCT +33
NOX CONCENTRATION P 12,4
HE MABS GRAMD 5+34
GO MASS GIRAMS 4,67
CO2 MASS GRAMS 983.2
NOX MASS GRAMS 3.78
FARTICULATE MAGS GRAMS 1.11
RUN TIME SECONDS 400,
OFCy WET (DORY) 972 (1 9396)
SCFy WET (IIRY) 1,000 ( .981)
VoL (5CH) 160,46
SaM BLR (SCH) 34.08
KM (MEASUREDD 8,36
TEST NUHBER 478504
HAROMETER HH HG 740.9
HUMIDITYy G/KG 10,0
TERFERATURE y LBCG C 23.0
CARRBON DIOXIDES G/RM 117.4
FUEL CONSUMFTION, L/100KM 4,39
HYTIRDCARBONG s G/KM 14
CARRCON HONOXIDE G/KM vab
OXIDNES OF NITROGENs  G/KH 43



TEST N0 478805 RUN 1
VEHICLE MODEL 80 VW RABRIT
ENGINE 1.5 L¢ 90. CIID L-4
TRANSHISSION M4

DAROMETER 740,646 MM HG(27.146 IN HE)
RELATIVE HUMIDITY &0, PCT
FAG_RESULTS

TEST CYCLE

RLOWER DIF & MM, H20(IN. H20)
BLOWER INLET P MM, H20CIN., H20)
ELOWER INLEY TEMF, DEG. C(DEG, F?
BLOWER REVOLUTIONG
TOT FLGW GT0. CU, METRES(SCF)
HC o SamPLE METER/RANGE/FPPM
HC  BCKORD METLR/RANGLE/[FM
G} SAMFLE METER/RANGE/FFM
CO  RCKGRD METLER/RANGLE/FEM
CO2 SAMPLE METER/RANGE/PCT
€02 RCKGRIN METER/RANGE/FCT
NOX SAMFLLE METER/RANGLE/[IM
NOX DOKGRD METER/RANGE/TPH
OJLUTION FACTOR
HC  CONCEMTRATION ['PM
GO CONCENTRATION FPM
£02 CONCENTRATION FCT
NOX CONCENTRATION FI'M
HE Méq\ GRRAMB
L0 HASS GRAMS
COE MASS CGRAMS
NOX MASS GRAMS
FARTICULATE MASS GRAMS
RUN TIME SECONDS
DFCy WET (DRY!}
SCFy WET (LIRY)
VoL (5CH)
Sar oL (ECM)
KM (HEASURET)

TEST NUMBERy

86-0

DAROMETER y HM HG
HUMIDITYy G/KG
TEMFERATURE » DEG C
CARBON DIOXIDCs G/RKH
FUEL CONSUMFTION L/ 100KM
HYDRDCARBDNS » G/RH

CARRON MONOXIDEy G/KM
OXIDES OF NITROGENs G/KM

85 KFM VEHICLE EMISSIONS RESULTS
FROJECT 05-5830-003

VEHICLE NO. 1
DATE 7/17781
BAG CART NO, 1
IYND ND. P2
CV§ NO. 3

DRY RULE TEMP, 25.4 DEG C(78.0 DEG )

AES, HUMIDITY 10.5 GM/KG
85 R

703,46 (27.7)
374.0 (22.6)
37.8 (100 0)

11,4713/ 44,
7,27 1/ 7
68,1713/ 4.

43,7/ 3/ .75
3.1/ 3/ 405
39.47 2/ 39,

2/ 2/n 0,

h047 0
11.85
3.34
600,
+ 743 ( ,928)
1,000 ( ,977)
15%9.4
340/
14420

478803
74047
10,3
25.4
144.3
5434

=
$ 29

.83
.84

TEST WEIGHT 1021, KG( 2250, LES)
ACTUAL ROAD! LOAD 5.4 KW( 7.3 HF)
BIESEL LH-478-F

DDOMETER 4015, KM( 2495, MILES)

NOX HUMIDITY CORRECTION FACTOR .99



TEST NO.  478F06 RUN 2
VEHICLE MODEL 80 VW RABRIT
ENGINE 1,5 L( 90, CIIN L-4
TRANSHISSION M4

DAROMETER 741,93 MM HF(h;.“l IN HG)
RELATIVE HUMIDITY 464 FCT
BAG RES U’TQ

BAG NUMRER

BESCRIPTION

BLOWER DIF I MM, H20(IN. H20)
BLOWER INLET P MM, H2O0CIN. H20)
RLOWER INLET TEMP. DEG., C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW &Th, CU. METRES(ECF)
HC  SAMPLE METER/RANGE/FFM
HC  BCKCGRDY METER/RANGE/PFM
CO  SAMPLE METLR/RANGE/FMM
CO  DBCRGRD HMETER/RANGE/FPH
CO2 GAMPLE METLR/RANGE/FCT
C02 RCKGRD METER/RANGE/FCT
NOY SAMPLE HETER/RANGE/FPM
NDX BCRGRO METER/RANGE/FFM
DILUTION FACTOR

HC  CONCENTRATION FPH

CO  CONCENTRATION PP

(02 CONCENTRATION PCT

NOX COHCENTRATION FRM

HC MASS GRAMS

CO  MASS GRAMS

£oz2 HA““ ORAMSE

NOX MAGE GRAMS

FARTIIULA([ MAGS GRAMS

HC  GRRAMS/KM
CO  GRAMS/KHM
CO2 GRAMG/KH
NOX GRAHS/KM
FUCL CONSUMFTION BY CR L/100KM

65-0

RUN TIME SECONDS
MEASURCD DISTANCE KM
5CFy DRY

LFCy WET (IRY)D

SCF» WET (DRY)

VOL (SCH)

SAM DLR (SCH)

KM (HEASURELD) ]
FUCL CONSUMFTION L/100KH

COMMOSITE RESULTS

TEST NUMLER 478F 06
RAROMETER MM HG  741.9
HUMIDITY B/RG 23

TEMPERATURE DEG € 25.0

FTP

VEHICLE EMISSIONS RESULTS
FROJECT 05-3830--003

VERICLE HO.1

DATE 7/20/81

EAG CART NO. 1 /7 CVS NO. 3
DYNO NO. 2

DRY BULE TEMP. 25.0 DEG C(77.0 DEG [)
S WUMIDITY 9.3 GM/KG

TEST WEIGHT 1021, KG( 2250. LES)
ACTUAL ROAD LOALD 5.4 hw( 7+3 HF)
DIESEL EM-478-F

ODOMETER 4046, KM( 2314, MILLS)

NOX HUMIDITY CORRECTION FACTOR 473

1 2 3 4
COLDN TRANSIENT STARILIZED HOT TRANSIENT STABRILIZED
7061 (27.8) 708,7 (27.9) 70641 (27.8) 706.1 (27.8)
97646 (22.7) 579.1 (22.8) 579.1 (22.8) 579.1 (22,8)
33.6 ( 96.0) hoB (21,00 Geb ( 96.0) 32,8 ( 91,00
13834, 23817, 13854, 23799,
134.7 ( 4758.) 233,1 ( 8232,) 134.9 ( 47634) 233.0 ( 82274)
19,2713/ 77, 4.0/13/ 24, 8.1/13/ 334 6.0/13/ 24,
6.8/ 1/ 7 5.2/ 1/ 5 5.2/ 1/ & 4,87 1/ 5
59.5/13/ 57, 332713/ 31, 47,5/13/ 45, 32.9/13/ 30,
1.97137 2, 1.8713/ 2, 1,6/13/ 1. 1.6/13/ 1.
30,37 3/ 430 18.87 37 .30 26,7/ 3/ 44 17,97 37 29
3.0/ 3/ .05 3.2/ 3/ .03 3.3/ 3/ .03 3.6/ 3/ .06
18.467 2/ 19, 11.37 2/ 12, 17,17 2/ 17, 11.17 2/ 11,
A7 270, A7 27 0, A7 2/ 04 d7 27 04
26,06 43,69 30,12 45,96
. 1%, 27 194
G4, 28, 42, 28,
+ 4é 023 39 + 23
18,3 11.4 17.0 11.90
e 46 2436 2014 2,38
B.44 772 663 7+49
1127.0 1081.8 963.,0 990.4
4,35 483 4,19 4,68
4,12 1.62 1,85 1.35
W24 v41 «37 +41
1446 1.25 1.15 1,23
194.9 175.2 16647 159.1
W79 v 79 72 «72
7+30 6451 6419 5.92
504, 868, 505, 848,
5,78 ' 6,18 3478 6,23
+ 781 + 982 +981 + 783
W971 € 957} 774 ( 9260)
1,000 ( .9832) 1,000 ( ,982)
367.9 367.9
77490 77.88
11.94 12.00
6.89 6403
3-RAG (4-BAG)
CARRON DIOXIDE G/KM 176.9 ( 172.2)
FUCL CONSUMFTION L/100KM 6'q8 { 6.41)
HYDROCARRONS (THC)} G/KM o1 ( +21)
CARBON MONOXIDE G/KH 1,27 ( 1.248)
OXIDES DF NITROGEN G/KN 77 { +76)
FARTICULATES G/7KH 1373 ( ,3537)



HFET  VEMICLE EMISSIONS RESULTS
MROJECT 05-5830-003

TEST ND. 478407  RUN 2 VEMICLE NO,1

VEHICLE MODEL 80 VY RALREIT DATE 7/20/81 ACTUAL ROAD LOAD 3.4 KWC 7.7 HF)

ENGINE 1.5 L( 90, CII) L-4 BAG CART ND. 1 DIESEL EN-478-F

TRANSMISSION M4 EgﬁﬂNND. G2 OOOMETER 4070, KM( 2529. MILES)
‘\J 0. 3

IRY RULE TEME, ?é 1 DCG C(7%.0 BEG F)
ABS. HWUMIDITY 9.5 GM/KG

TEST WEIGHT 1021, KG( 2250, LES)

BAROHETER 741,43 o HG(29.19 IN HG)
RCLAYIVE HUMIDITY 44, PCT
FAG RESULTS

NOX HUMIDITY CORRECTION FACTOR .96

TEST CYCLE HFET
BLOWER DIF & MM. H20(IN, H2O) 706.1 (27.8)
BLOWER INLET P MM, H20(IN. H20) 979.1 (22.8)
BLOWER TMLET TEMP. DEG. C(DEG. F) 38,3 (101,07
RLOWER REVOLUTIONS 21069,

TOT FLOW 5T0. CUy METRES(SCH) 204.,3 ( 7218
HC  SAMFLE METER/RANGE/FFM 12,6/13/ 50.
HC  BCKGRD METER/RANGE/FFM 7.6/ 1/

GO SAMPLE METER/RANGE/IPEM 72,8713/ 710
GO RORGRD MEVER/RANGE/FFH 1.4/13/

39.8/ 3/ .67

CO2 SAMI'LE METER/RANGE/PCT
2.9/ 3/ .04

02 RCKGRDN METER/RANGE/FCT
HOX SAMILE METER/RANGE/PFPM 34,5/ 2/ 35,
NOX DCRORD HETER/RANGE/FFH 47 2/ 0.
F%!UTIDN FACTOR 19,33

COMCENTRATION FEM 43,
o CO CONCENTRATION PRH 68,
& C02 CONCENTRATION FCT ' 64
O NOX CONCENTRATION FPH 34.1
HC  MAGS GRAMS 5.08
O MASS GRAMS 16.2
COZ MASS GRAMS 23846.0
NOX MASS GRAMS 12,82
FARTICULATE MASS GRAMS 4,02
RUN TIHE SECONDS 763,
DFCy WET (DRY) +249 (4 935)
SCFy WET (IIRY) 1,000 ¢ .980)
VaL (SCH) 204.3
SAM BLR (SCH) 43.45
Kt (MEASUREDD 16433
TEST NUMBER» 478H07
EAROMETLR » MM HG 741.4
HUMIDITY s G/KG 949
TEMPERATURE y BEG C 2641
CAREON DIOXIDE s G/RM 146,1
FUEL CONSUMPTION L/100KH 942
HYDROCARBDNS y G/KH e 31
CAREON MONOXIDE, G/KM + 27
OXIDES OF NITRDGENy G/KM W79



C&05  VEHICLE EMISSIONS RESULTS
FROJECT 05--5820-003

TEST N0, 475F0%1  RUN 3 VEHICLE NOL1 TEST WEIGHT 1021, KG( 2250, LLS)
VEWTCLE MOUEL 81 YW RARRIT IATE 4/10/81 ACTUAL ROAD LOAD 5.4 KWC 7.7 HFy
ENGINE 5.7 L{350, CID) V-8 EAG CART NO, 1 DIESEL EM-475-F )
TRANGNISSINN A3 DYNO NO. o+ 2 ODOMETER 3676, KM( 2284, MILES)
CVS NOW 3
DAROMETER 742,70 MM HG(29.,24 TN HO) DRY BULR TEMF. 23.3 DEC C(74.0 0EG F) '
RELATIVE HUKILITY 53, FCT ARG, HUMIDITY 10.7 GH/KG NDX MUMIDITY CORRECTION FARTOR 1.00
BAG RESULTS
TEST CYCLE 509
DLOWER DIF P Md, H20C(IN. 2O} 76346 (27.7)
LDLOWER INLET P MM. H20(IN, H20) 5664 (22,3)
BLOWER INLCT TEMP, DEG. C(DEG. F) 5.0 ( 95.0)
BLOWER REVOLUTIONS 17944,
TOT FLGW STh, CU. BETRES(SCR) 135.3 ( 47764)
MG SAMFLE METER/RANGE/PTM 21,7/ 3/ 217
HE RCKGRL METER/RANGE /DN 1.9/ 37 19,
CO  SAMFPLE MEVER/RANGE /PFH 5%,8/12/ 115,
CO  EBCKGRD METER/RANGE/FFM 2,4/12/ 4,
CO2 SAMPLE MOTER/RANGE/FCT 12,84 3/ .55
CO2 DOKGRD MOTER/RANGE/TET 3017 370,05
NOX SAMFLE METER/RANGC/PIM 21,44 2/ 22,
NOY. BCKORD METER/RANGL/FFN Vbt 20 1.
DILUTION FACTOR 27,15
HC  CONCEMTRATION FRM 199,
Q D CONCEHTRATION PRH 108,
& COZ CONCEMTRATION FCT 50
~ NOX CONCENTRATION PRPH 21,0
HC MASS GRAMS 15,51
CO_ MASS GItANS 16,98
CO2 MASS GRAMG 12719.4
NOX_MASS GRAMS 5,47
F‘AR'T{H l—/\r nr1ud C,—\AHQ 151»52
RUN TTHE SECONDS 504,
NGy WET (DRY) V957,937
SCFy WET (DRY) L1000 ¢ L976)
VOL (SCH) 1353
SARM BLR (50M) 08, 66
KX (MCASURCTH 5,57
TEST MUMEBER. 475701
RAROHETER MM HO 742,7
HUMIDITY G/KS 10.7
TEHFPERATURE UCG C 23,3
CARLON DIOXIDE, G/KH 200, 4
FUEL CONGUMPTION, L/ 100KN 8,44
HYDROCARKONS o G/KM 2,79
CARDON HOMOXTIDE, G/KM 3.05
ODXIDES OF NITROGEN, G/KM 98



FTP VERICLE EMISSIONS RESULTS
FROJECT 03-5830--003

TEST ND, 482701 RUN 1 VEHICLE HD.1 TEST WEIGHT 1021, KRG( 2250, LIS)
VEHICLE MODEL 80 VW RAREIT LATE 8/ 3/81 ACTUAL ROADR LOAD 5.4 KWC 7.3 HF)
ENGINE 1.5 L( 90, CID) L-% PAG CART NO. 1 / CVS HO, 3 DIESEL EN--492-F

TRANSHIESION M4 DYHO MO, 2 ODOMETER 4159, KM( 2584, MILES)
RARDMETER 739.65 MM HG(29.12 IN HG) DRY BULR TEMP. 25.0 DEG C(77.0 DEG F)

RELATIVE HUMIDITY 67, PCT ARG, HUMIDITY 13.7 GH/KG NOX HUMIDITY CORRECTION FACTOR 1.1l

RAG RESULTS

NAG RUMBER 1 2 J 4
DESCRIFPTION COLD TRANSIENT STARILIZED HOT TRANSIENT STARILIZED
BLOWER DIF P MM, H20(IN, H20) &98.3 (27.5) 7034 {277 7036 (27.7) 706.1 (27.8)
BLOMER IRCET I MM H20CIN. H20) 3715 (22.5) 57446 (22.8) 571.5 (22.3) 576.6 (22.7)
VLOWER IMLET TEHP, DEG, C(DEG. ) 32.8 ( 21.0) 322 { 920.0) 35,0 { 95.0) 32,8 ( 21.0)
ELOWER REVOLUTIONS 13874, 22824, 13855, 22829,
T0Y FLOW 5TD. CU. HETRES{SCR) 135.6 { 4787.) 233.1 ( 823047 134.8 ( 47504} 272.9 ( 8222.)
HC  SAHPLE HETER/RANGE/FPM 20.0/12/ 40, ?.3/12/7 19, 15.27127 30, B8.7/127 17,
HC  BCKGRD METER/RANGE/FFM 8.4/ 1/ G &4/ 1/ 7 beb/ 1/ T 5.8/ 1/ &,
OO0 SAMVLE METER/RRANGE/FTH B8.6/137 89, 92,0713/ 49, 85.2/7137 &3, 39.8/13/ 37,
CD RORGRD HETER/RANGE/PFPHM 37.9/137 35, 30.8/13/ 28, 20,4/137 19, 16,7713/ 15,
CO2 GANMM.E HETER/RANGE/TCT 2.7/ 37 W47 18.07 3/ .29 25,5/ 3/ .42 17.3/ 3/ 2B
002 BORGRD METCR/RANGE/TCT S475 35 W06 3037 3/ .05 3.47 3/ .05 3.4/ 3/ 405
NOY SAMPLE HETER/RANGL /PN 15.97 2/ 14, 10.0/7 2/ 10, 15.¢s 2/ 15, 9.87 2/ 10,
NOX DRORGRD METER/RANGE/FIH 9/ 27 1. ol 201 o/ 2/ Ol 25
DTLUTION FACTOR 27462 43,50 31,50 47.41
HC  CORCENTRATION FPPM 32, 2, 24, 12,
QL0 CONCENTRATION FMM 93, ) 44, 224
& 02 CONCENTRATION FCT +42 24 o 37 v 23
N NOX CONCENTRATION FMM 15.4 2.9 14.3 7.3
HC  MAGS GRAMS 2,49 1,44 1,84 1.58
CO_ MASH GRAMS 2.43 3363 64.03 9.83
£02 HASS GRAMS 1037.3 1017.3 902.9 9597
NOX MASS ORAMG 444 4,71 4,16 4461
FARTICULATE HMASS GRAMS 2.48 1413 1.70 1.08
HC  GRAMG/KM v43 £ 27 + 32 + 26
L0 GRAMG/KH 1.47 + 91 1,19 + 24
CO2 GRAMS/KH 180.5 164.4 157.2 155.4
NOX BRAMS/KM 727 W74 W72 W79
[UCL COMGUMPTION BY CE L/1OOKM 579 6.14 3.90 3,81
RUN TIMC SECONDS 05, ‘ 843, 505, 869,
HEASURED DISTANCE ki 9¢75 , 6,19 9474 6.17
SCFy DRY W7 1974 +974 976
DFCy WET (DRY) +973 ( 4932} +275 (994
SCFy BET (DRY) 1,000 ( .975) 1.000 ( ,973)
VOL (SCH) 26846 367.7
SAM DL (SCM) 77450 77445
KM (MEASURED) 11,94 11,92
FUEL CONSUNFTION L/100KM 6:45 5.89
COMPOSITE RESULTS I-RAG (4-BAG)
TEST NUMBER 482F01 CAREON DIOXIDE G/KM 165.7 { 163.1)
BAROHMETER M HG 73%446 FUCL COMNSUMPTION L/100KM 421 ( &l
HUMILITY G/RG 13.7 HYDROCAREONS (THC) G/KM 1 32 ( 31
TEMFERATURE DEG C  25.0 CARROW HONOXIDBE G/KM 1,10 ( «11)
OXIDES OF NITROGEN G/KM + 75 ( +79)
FARTICULATES G/7KM v 266 ¢ +283)



TEST NG,

AB2H02  RUN
VEHICLE MODEL

l

a0 VW RARLIT

EREGINE 1.5 LC 26, CIM L-4
TRANSHISSION H4

DANOKETER 739,635 MM HO(

RELATIYE

HURIDITY 43

A0 RESULYG
TEGT CYCLE

BLOWER DIF P MM, H20(IN, H20)

20,17 IN
FCT

1

BLOWER THLET P MM, H20(IN, H20)
DLOWER INLET TOHP, DREGS, C(REG.
RLOWER REVILUTIONG

07T TLOW ST, CU.

METRES(GCF)

HE SAMPLE METER/RANGE /PPN

H o RBORGRA
Lo SAMRLE

91

(02
Nz
MK
MOx

KERGIT
GAMILE

DILUTION FACTOR

HL

L)

£€9-D

HC

L0 MASS GRAMS
{02 HAGS CGRAMS
NOX MAGS GRAMS
FARTICULATE MASS GRAMS
RUN TINME

TEST

DFCs WET (DRY)
SCFy WET (DRY)
VoL (GCH)

SAl DLk {SCH)

KM (MEASURER)

NUMBER »

LAROMETER
HUMIDITY
TEMFERATURLE
CAREON DIOXIDE,

FUEL

CONSUNFTION,

HYORDCARBONG
CARDON MONOXIDE,
OXIDES OF NITROGEN:

METER/RANGE/FEN
HETER/TRANGE /TN
BCRORTE diE TER/ZRANGE /M
LE METER/RANGE/FCT
HETER/RANGE/PCT
HETER/RARGE /PN
LORORE METLR/TRANGE /1P

CONCENTRATION PPH
) CONCENTRATTON FPM
COr CONCENTRATION PCT
NOX COHCENTRATION FFH
MASS BRAMG

SECONDS

MM HE
G/KG
DEG C
/KM
L/100KM
G/KM
G/KM
G/KH

)

]

HFET  VEHICLE EMIGSIONS RESULTS

FROJECT 05-3830--003

VEHICLE NO.J
DATE 8/ 3/81
EAG CART NO. 1
DYND ND. 2
CYs d0. 3

DRY BULER TEWMP., 24.4 DEG C(74.0 DEG I}
ARG, MUMIDITY 12.4 GH/KG

HFET
(98,5 (27,5)

571.5 (22,9
350 ¢ 95.0)
21050,
204.8 ( 7233,)
20,5712/ 41,
047 1/ S
78,2713/ 77,
11,4713/ 10,
J0.0/ 3/ .64
2&8/ 3/‘ 004
27,8/ 2/ 28,
a2 6y

20,54

7h
+931 ( ,932)
1,000 ( .974)
204.8
43,04
14630

482102

TEST WEIGHT
ACTUAL ROAD LODAD

RIESEL E£H-4682-F
DDOMETER 4183, KM

1021, KG( 2250. LES)
S.4 RWC 7.3 HM

2599, MILES)

NOX HUMIDITY CORRECTION FACTOR 1,06



$9-0

IDLE  VEHICLE EMISSIONS RESULTS
FROJECT 05-3830~003

TEST ND. 482103 RUN 1 VEHICLE HO.1 TEST WEIGHT 1021, KG( 2250, LDRS)
VEHICLE MODEL 80 VW RABRIT DATE g8/ 3/81 ACTUAL ROAD LOAB 5.4 KU¢C 7,3 1M
ENGINE 1,5 L{ Q0. CID) L-4 BAG CART NO, i DIES EH--482-F

TRANSHISSION M4 g&goNgo. , 2 onaﬁcrtn 4200, KH( 2610, MILES)

DARONMETER 732,90 MM HG(29.12 IN HG) DRY DULE TEMP., 25.4 DEG C(73.0 DEG F)

RELATIVE HUMIDITY 40, FCT ARS, HURIDITY 12,7 GM/KG NDX HUMIDITY CORRECTION FACTOR 1,07
[AS RESULTS
TEST LYCLE IDLE
BLOWCR DIF F HK. H20(IN, H20) 706,1 (27.8)
BLOWER INLET P MM, H2O(IN, H20) 579.1 (22.8)
BLOWER TNCET TEHF. LES, C(UEG. F) 3004 (87,00
ELOWER REVOLUTIONS i 22951
TGT FLOY §Th, CU. METRES(SCF) 324,1 (11443.)
NG SAMPLE METER/RANGE /PN 8.6/12/ 17,
40 LOKORD SCTER/RANGE/FEN 5.4/ 1/ 5,
(D SAMPLE KETER/RANGE/FEM 25,4713/ 27,
GO0 TCKGRD HETER/RANGE /1P 7.7/137 "7,
(02 SARPLE HETER/RANGE/FCT 7.5/ 3/ .12
CO% BCKORD METER/RANGE/FCT 3,67 3/ W06
ROX GAMFLE METER/RANGE/FTH 3.4/ 2/ 3,
H0¥ RCKGRI HETER/RANGE/FFH 57 27 1.
DILUTION FACTOR 111,37
50 CONCENTRATION FEM 12,
GO CONCENTRATION FEH 16,
€02 CONCENTRATION FCT L 04
NOX CONCENTRATION PP 2.9
HC MASS GRANS 2,20
0O MASS GRAMS 6,03
(02 HASS GRAMS 365,7
NOX HASS GRAMS 1,97
FARTICULATE MASS GRAMS .35
RUN TIME SECONDS 1201,

2791 ( 4972)

BrFCy MET (IRY)
1,000 ( .279)
324.1

SCFy WET (DRY)

VOL (5CH) 24,
SAH DBLR (SCM) 67477
K (MEASURLR) 5.00
TEST NUMBER» 482103
RAROMETER » MM HG 739.%
HUMILITYy G/RG 12.7
TEMPERATURE s REG € 2344
CCARRON DIOXIDES G/RM 751
FUEL CONGUMPTION, L/100KM 2,82
HYDRDCARRBONG » G/RM 244
CAREGN MONOXIDL, G/KH 1.21
DXIDES OF NITROGEMs G/KH + 39



S¢ MPH VEKICLE EMIGSIONS RESULTS
FROJECT 035820003

TEST NO, 482504 RUN 1 VEHICLE NG, 1 TEST WEIGHT 1021, KG( 2250, LES)
VERICLE MDDEL 80 VW RABRIT DATE 8/ 3s81 ACTUAL ROAD LOADN 5.4 RW(C 7,3 HF)
EMGINE 1.5 LC 90, CID) L-4 EAG CART NG. 1 BIESEL EM-482-F

TRANSHISSION M4 IYND NO, 2 ODLOMETER 4200, KM( 2610, MILES)

Cvs Now 3

CARCHETLR 739,90 MM HE(29,13 IN HO) DRY BULL TEMP, 23.9 RBEG C(73.0 DEG F)
RELATIVE HLMIDITY &&. FCT

pEEATLE 1t ABS, WOMIDITY 12,7 GH/KG
A6 RESULTS
TEST CYCLE 50 K

NOX HUMIDITY CORRCCTION FACTOR 1.07

FLOWER DTF [ MM, H20(IN. HR20) 706.1 (27.8)
RLOWER INLET [ MM, H2OCIN. B20) 579.1 (22.,9)
FLOWER TMLET YEWM. DEG, C(DEG. F) 31,7 ( 89,0)
ILONER REVOLUTIONS 16473,
O FLoW STR, Gl BETRES(SCR) 161.5 ¢ 57024)
P OSAMPLE HETER/RANGE/FFH 10,0712/ 20,
M OFCRGRY KETER/RANGE /PP 4067 17 5
S ARPLE METER/RANGE/FREY 22077137 22,
(0 GOXGRD HETER/RANGE/FEN 5.47137
i SANPLE METER/RANGE/FCT 20,5/ 3/ .33
CUZ BCRORD MCTER/RANGL/FCT 2.7/ 3/ .04
MY SANPLE KETER/RANGE /FTH 11,27 27 11,
40X BORGRD HETER/RANGE /PR a7 37 70,
WILUTION FACTOR 40,09
HE CONCENTRATION PPM 16,
Q 00 COMCENTRATION FRN 164
& 102 CONCENTRATION FCT ,29
G NOX CONCENTRATION FRM 10,8
HC  HASS GRANS 1,45
LD MASS GRAMS 3,08
02 MAGE GRAMS 857.1
NOX MASS GRAMS 3,57
FARTICULATE MAGS GRAMS 1.40
RUN TIHE SECONDS 500,
IFCy WET (IRY) V975 (' L954)
SCF, WET (DRY) 1,000 ( 9760
YOL (SCM) 181,5
GAN BLE (SCM) 33,85
KM (REASURCDD 8,32
TEST NUMPER 482504
BAROMETER i HG 739.9
HUBIBITY, C/KG 12,
TEHPERATURE y IEG 23,9
CAREON DIOXIDE, G/KK 102,0
FUCL COMSUMFTION,  L/100KN 3.84
HYIRDCAREONS » G/KN 7
CARBON MONOXIDE S 6/KH +37
OXTEES OF NITROGEM»  G/KN VA2



PROJECT 05-5830-003

TEST NO, 482805 RUN 1 VERICLE ND.1
VEHICLE MODEL 80 VW RAREIT DATE g8/ 3/81
ENGINE 1,5 L 90, CID) L-4 BAG CART ND. 1
TRANSHISSION M4 DYNOD NO. .2
CVs N, 7

BAROMETER 739,90 MM HG(29,12 IN HG)

DBRY BULE TEMP. 24.4 DEG C(76.0 DEG F)

RELATIVE HUKIDITY 71, FCT ARS. HUMIDITY 14,0 GH/KG

EAG RESULTS
TEST CYCLE 85 K
[1.ONER DIF F M, H20CIN, H20) 698.5 (27.5)
BLOWER INLET P MM, H20(IN, H2D) 571.5 (22,5)
EILONER JMLET TEMF., UDEG. C(DEG, F) 18,3 (101.0)
BLOWER REVOLUTJONS A 16471,
TOT FLON TR, CU, HETRES(SCE) 159,5 ( 5432,)
HC  SARPLE HETER/RANGE/FPPH 25.8/12/ 52,
NG DRCKORR MCTER/RANGE/FIN 4.6/ 1/ 5,
L0 GAMPLE METER/RANGE/TTH 91,1713/ 92,
CO PORORN METER/RANGE/FFY 4,47137 %,
CO2 SEKIM.E METER/RANGE/ICT 42,5/ 37 72
COZ ECKGRI METER/RANGE/FCT 4,17 3/ .04
N(IX SAMELE METER/RANGE/FPN 34,6/ 2/ 35,
NOY LCKGRD HETER/RANGE/FRHM W37 27 0.
IILUTION FASTOR 18,15
HC  COMCENTRATION FPM 47,
CO  CONCENTRATION FFH 85,

o C0z CONCENTRATION FCT Vb

& NOX CONCENTRATION FRM 34,3

& HC MASS GRANS 4,35
Ch  HASS GRAMS 15,74
£02 MASS GRAME 1941,7
NDX MASS GRAMS 11,73
FARTICULATE MASS GRAMS 3,92
RUN TIHE SECONES 600,

IFCs WET (DRY)
SCFs WET (DRY)
YOL (5CH)

aaM ILR (SCH)
kit (ACASURED)

TEST NUMBERS
BAROMETER s
HUMIDITY
TEMFERATURE »
CARRON LIOXIDEy
FUEL TONSUMFTION,

HYIRDCAREONS »
CARBON HONOXTRE
OXIBES DF NITROGENS

245 (920
1.000 ¢ ,9271)

152.5

33,568

3.22

2805

HY HO 19,9
3/KG 14,0
oG © 24,4
G/KM 126.5
L/10ORM 3,13
G/KH W21
G/t 1.11
/KM +B2

TEST WEIGHT 1021, KRG( 2250, LES)
ACTUAL ROAD LOAD 5.4 KW( 7.3 HP)
DIESEL EM-482~F

OROMETER 4208. KM( 2615, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.12



EST HO.

AB2F06  RUN 2
VERICLE MOTEL

S0 VW RAREBIT

ENGINE 1.5 L 90, CIID L-4
TRANGHIZEION M4

DAROHETER 741,93 MY HC(2%9.21 IN KB

RELATIVE HUMIDITY &3, PCT

BAG RESULTS

FIF VEHICLE EMISSIONS RESULTS
FROJECT 03--5830-003

VEHICLE ND.1

DATE B/ 4/61
RAG CART NO.
DYNG §O. 2

DRY RULER TEHF.

1/ CVSs NOW 3

ABS. HUMIDITY 12.4 GM/KG

24.4 DEG C(76.,0 DEG F)

BAG NUMBER
DESCRIFTION

BLOWER DIF F MM, H20(IN. H20)

[xﬂUER INLET I MM, H2OCIN. HED)
DLOWER INLLET TEMP. DEG. C(DKG. F)

ILH‘r( REVBLYTIONS

07 FLOW HTDa CUs METRES(SCF)
HC SAMPLE METERZRANGE /FFH
HE EEHUHN HMETER/RANGE/FIH
GO SAMPLE HETER/RANGC/PEH
L0 BCRGRD HETER/RANGE /PN
CO2 SARPLE HETER/RANGE/FCT
COZ ROKGRD KETER/RANGE/PCT
NOX GAMPLE HETER/RANGE/FPH
NOX RERGRD METER/RANGE/PFM
BILUTION FACTOR

A0 CONCENTRATION RN

CO COMCENTRATION FI'M

1
COLD TRANSIENT

co2
NOY
HE
G0
Lo
HOX
AT

HE

L9-O

CONCENTRATION PCY
CONCENTRATION FPM
MASS GRAMS
MGSS GRANG
MASS GRAMS
MACQ GILAMS
ICULATE MA

GRAMS /KM

S5 GRAMS

L0 GRAMS/KM

COo2 GRit /hﬁ

ROX GRANS/

FULL LON“ ﬁFTlOﬂ BY Ck L/7100K!

RUN TIME SECONDS
HEASURLED DISTANCE i
SBCFy ORY

OFCy WET (DRRY)

SCFy WET (DRY)

YOL (SCH)

SaM BLI {(SCH)

KM (MEASURLDR)

FUEL CONSUMPTION L/100KHM

COMPOSITE RESULTS

TEST NUMELR 482F06
RAROHETER HM HG 741.9
HUMIDITY G/RG 12.4
TEMFERATURE DEG € 24.4

TEST WEIGHT 1021, KG( 2250. LBS)

ACTUAL ROAD LOALD

S¢4 KWC 7.3 HM)

DIESEL EH--482-F
ODOMETER 4225, KM( 2625. MILES)

NOX HUMIDITY CORRECTIOM FACTOR 1.06

3
HOT TRANSIENT

STARILIZED
698,35 (27.3) 706.1 (27.8) 701.0 (27.6)
571,35 (22.5) 3792.1 (22.8) 574.0 (22.4)
udoé { 26,0) 32,8 ( 91,0) 35,0 ( 95.0)
78 4. 22832, 13841,
134.5 ( 47504) 232,3 ( 8203 134.6 ( 47534)
21, 8/1”/ 44, B.2/12/ 16, 16.37127 33,
5.2/ 1/ 9 S84/ 1/ 9 5.4/ 1/ 5,
&1.1/7137 5%, 26,0/13/ 24, 33.2/13/ 50,
/137 0, 1.1713/ 1, /137 1,
29,07 3y .48 17,57 37 .28 230/ 3/ W41
3.9/ 3/ .05 33/ 34,05 3.5/ 3/ 03
16,27 27 16, 2.9/ 2/ 10, 15.17 2/ 135,
VAV W S/ 20 1. 32 0
2744 47,28 32,23
394 11, 27,
364 224 48,
s 47 23 o34
15,5 P4 14.8
2,99 1,48 2013
8,84 46401 7.39
1049.7 2650 B76.3
4,23 4,43 4.04
2,85 1,23 1.90
v a2 v 24 + 37
1,33 97 1,32
162.1 155.3 152.0
W73 /1 +70
6,86 5.81 9472
035, 848, 903
376 o 22 3477
+975 + 977 1974
973 (0 933) 979«
1,000 ( .978) 1,000 ¢
3668
7536
11.98
5431
CAREON DIOXIDE G/KM

FUEL CONSUMFTION

L/100KM

HYDROCARBONG (THC) G/KM
CAREON MONOXIRE G/KH
OXINES OF NITROGEN G/KM
PARTICULATES G/KH

4
STARILIZED

706.1 (27.8)
3791 (22.8)
32,8 ( 91.,0)
22618,
232,2 ( B199.)
8,0/12/ 16.

5.0/ 1/ 9
23.4/7137 23,
67137 1,

17.27 3¢ 27
3nJ/ 3/ 005
2.7/ 2/ 10,

S22 0.
48.15
11,

—_—a

30

L N

2.4

1.48

298
043

F4 04
4,47
1 7

+934)
e 977)
366.8
75+35
11.98
5.70

Z-DBAG {4-FAG)
159.9 1389
6.00
+33
1.18
o71

$ 295

N P e
-
d
4
~—



89-D

HFET  VEMICLE EMISEIONG RESULTS
FROJEET 03-5830-003

TEST NO. 4821407 [N 2 VEHICLE NOW 1 TEST WEIGHT 1021, KG( 2250, LES}
VERICLE MODEL 30 VW RARRIT DATE 8/ 4/81 ACTUAL ROAD LDAD S:4 KW 7.3 KM
ENGING 1,5 L 90, CTD) L4 BAG CART NO. 1 DIESEL EM~-482--F
TRANEMISEION Ha DYND ND. 2 ODOMETER 4249, KM({ 2640, MILES)
CVS HO. 3
BalOMITER 742044 MM HG(22.23 IN HG) ORY BULE TEMM. 24.4 DEG C(74.Q DEG M)
?g%&;gyFLﬁUHIDITY 63, PCT ARS, MUMIDITY 12.4 GH/KG NOX MUMIDITY CORRECTION FACTOR 1.06
AG RESLILTS
TEST CYCLE HFET
BELOWER DIF F MH. HZO(IN, H20) 703:6 (27.7)
BLOWER INLET P MHM. H20(IN, H20) 57646 (22.7)
BLOWER IMLET TEMP. UEG. CC(DREG. F2 36.1 ( 97.0)
LLUUEh REVOLUTIONS 21011,
07 FLOW 5To, CU. METRES(SCH) 202,3 ( 71334
O ;RHF)F METER/RANGE /FIH 28.5/12/ 97,
HC  ROKGRD METER/RANGE/FFM 3.0/ 1/ S
CO  SANPLE HETCR/RANGLE/T'TH B34.,6/1%/ B4,
GO GOROGRO METER/RANGC/FFH G713/ 14
f02 S5AMPLE NETER/RANGE/FCT 38:57 3/ 465
CO2 BCRGRE METER/RANGESFCT 337 3/ .05
NOX SaMPLE HETER/RANGE/FIH 28.97 27 29,
HOX B(hGRU METER/RSNGE /M vl 2/ Q.
DHLUTION FACTOR 20,19
HC  CONCENTRATION FPM 324
CO CONCEHTRATION FPPM 81,
02 CONCEMTRATION PCT «60
NOX CONCENTRATION FPMM 28.7
HC  MASS GRAMS $.09
GO MASS GRAMS 19,09
CO2 MASS GRAMS 2218.3
NOX HMASS GRAMS 11.75
FARTICULATE M&SS GRAHS 4,61
RUH TIME . SECORDS 7659,
RECy WET (IRY) +950 ( L23L)
SCFy WET (DRY) 1,000 ( .274)
VGL (5CH) 202.3
S4M BLR (SCH) 40456
KM (MEASUREDD 16,34
TEST NUHMBER» AB2HO7
BAROMETER» MM HG 742.4
HUHIDITYy /KRG 12:4
TEMPERATURE » neG € 24,4
CARRON DIDXIDE, /K4 i35.8
FULEL CONSUMPTION, L/100KM .11
HYDROCARBONS ¢ G/KH + 57
CARBON MONOXIRE, Gr7KM 1.17

OXIDCS OF NITROGENs G/KH 72



TEST NO. 482M08 RUN 3
VEHICLE #ODEC 80 VW RAGRIT
ENGINC 1.5 LC 90, CIDD L-4
TRANGHISGION M4

BAROMETER 744,22 MM HG(29.30 IN HG)
RELATIVE MUKIDITY 643+ PCT
BAG RESULTS

TEST CYCLE

PLOWER DIF & MM, H20(IN. H20)
RLOWER lNLFT FoMM. HIOCIN. H20)
BLOWER IWNLET TEMP. DEG. CCDEG. F)
BLOWER REVOLUTIONS

TOT FLOW 370, _CU. METRES(GCRY

HC  SAMPLE M[TEh/RAhLF/IIH

HC  BCRGRIN METER/RANGE /M

CO  SaMiLE H[Tfh/kﬁNal/lFH

(O BCKORD METER/RANGE /FFM
CO2 SAHPLE MECTERZRANGE/FCT
C02 RCKORDN METER/RANGE/FCT
NOX SAMPLE HMETER/RANGE/FTH
MOX BOKGRD HMETER/RANGL/FFHM
DILUTION FACTOR
HC  CONCENTRATION PN
a (O CONCENTRATION FI'M
I CO2Z2 CONCINTRATION I'CT
T NOX fDNFrNTRAIJUN P
HC  MASS GRaMS
CO  MARS GRANS
C02 MASS ORAMS
NOX MASS GRAMS
FARTICULATE MAGS GRAMS
RUN TIME SECONDS
ODFCy WET (BRY)
SCFy WET (DEYD
VOL (SCM)
SaM DLR (5CH)
KM (MEASUREDD
TEST NUMREG
BAROMETLERy MM HG
HUMIDITY s G/RG
TCMFERATURE s IEG C
CARDRON DIOXIREy G/ KM
FUEL CONCURFTIONy L./ 100RHM
HYRROCARBONS y G/KH
CARBON HMONGXTIDL G/RKM

OXIDES OF NITROGEN, G/KH

HFET

VERICLE EMISSTIONG RESULTS
PROJECT 05-5830-003

VEHICLE KD, 1
TATE 8/ 5/81
BAG CART NOW 1
DYNG N 2
CVS N0, 2

IRY BULD TCMP. 24,4 DEG C(76.0 DCG F)
ARS. HUMIDITY 12.4 GM/RG

HFET

698,93 (27.5)
9715 (22,5)

37;8 (100 )

27137 0,
J8.0/7 3/ 64
347 37 .05

2\ 77 2/ 29,

A7 27 04
20,44
53
84,
59

2843

Goldy
20434
2189.0
1158
4,75
7(()C,N

»951 € 932
7
v /Y

5)
14000 ¢ ¢ 4

203,
40,30
14026

402100
744,72
12,4
24,4
134.4
5,08

38

1,25
71

TEST UEIGHT 1021, KG( 2250, LES)
ACTUAL ROAR LOAD 5.4 KNC 7.3 HF)
DICSEL  EM-482-F

ODUONETER 4600, KMC 2858, MILES)

NOX HUHIDITY CORRECTION FACTOR 1.06



TEST NO.  485F01 RUN 1
YEHICLE MOREL 80 VW RAEBRIT
CNGINE 1,5 L{ 2?0, CID) L-4
TRANGHISZSION 4

BAROMETER 742,70 MM NG(29,24 IN HG)

RELATIVE HUMIDITY 355, PFCT
BAG RESULTS

BAG NUMBLER

DESCRIFTION

DLOWER DIF F MM, H20C(IN. H20)
DLOWER INLET P MM, H20(IN. H20)
DILOWER INLET TEMP. DG, C(DEG,

RLOWER REVOLUTIONS

10T FLOW ST, CU. HWETRES(SCF)

HC  SAMPLE NCTER/RANGE/FEM
HE  DCKGRD METER/RANGE/FTH
C0 SANPLE MCTCR/RANGE /FFH
{0 BUKDRD METER/RANGE/FPH
CO2 SAMPLE METER/RANGE/FCT
CO? ECKGRD METER/RANGE/FCT
HOX SAMPLE METER/RANGE/FEM
NOX BCKGRI HETER/RANGE/TFH
DI UTION FACTOR

HC CONCENTRATION FPH

CO DONCENTRATION FrH

CO2 CONCENTRATION FCT

NOX CONCENTRATION FEH

HC MASS GRAMS

£O  MASS GRAMS

£02 MASS GRAMS

HOX MASS GRAHS

PARTICLULATE MASS GRAHS

HC  GRAMS/N
CO  ORAMS/KM
CO2 GRAME/RM
00X GRAMG/RH

0L-D

FUEL CONSUMPTION BY CR L/100KM
SECONDS

RUN TIHC
HEASURED RISTANCE KM
SCFy DRY

DFCy WET (DRY)

5CFy WET (DRY)

VaL (5CH)

GaM DLR {5CH)

KM (MCASUREL)

FUEL CONSUMPTION L/100KH

COMFOSITE RESULTS
TEST MUMBLR 483F01
BAROMETER HH WG 742.7
HUKIDITY G/RG 12.7
TEMPERATURE DEG € 27.2

FTF

VEHICLE EMISSIONS RESULTS
FROJECT 03-5830--003

VEHICLE NO.1

LaTE 8/14/81

BAG CART KO, 1 / CVS NO. 3
LYo RO, 2

DRY BULR TEMP, 27,2 DEG C(81.0 DEG F)

TEST WEIGHT
ACTUAL ROAD LOAD _ S.4
DIESEL

1021, KG( 2250, LRS)

KNC 703 1)
I EN-485-F
OLGMETER 4374, KM( 2730, MILES)

ABEG. HUMIDITY 12.7 GH/KG HOY HUMIRITY CORRECTIDN FACTOR 1.07
1 2 3 4
COLD TRANSIENT STABILIZED HOT TRAMNSIENT STABRILIZED
698.5 (27,3 701.0 (27.6) 698.5 (27,5) 6985 (27.3)
571,35 (22.%) 574.0 (22.6) 571,95 (22.5) 371,55 (22.5)
3.0 ( 95.0) 353 (22,00 36,1 ( 97.0) 33.3 ( 22,0)
13857, 23844, 13839, 23808,
135.2 ( 4773} 233.3 ( 8237,) 134.:8 { 4759%94) 233.0 { 8227,)
2177127 43, 11,3712/ 23, 19047127 39, 11.0/127 22,
13,07 1/ 13, .2/ 1/ 9 10.8/ 1/ 11, 10.8/ 1/ 11,
62,0/13/7 60, 34,6713/ 32 54,8713/ 52, 30.1/13/ 28,
8.9/13%/ 8, B,1/13/ 7. 65:3/137 b, 9.72/13/ 5,
2070 30 449 18,27 3/ .29 23.87 37 42 17,67 37 .2
2.9/ 3/ 04 3.0/ 3/ 05 2.0/ 3/ 05 31/ 3/ 05
16047 27 16, 10,67 27 11, 15,37 2/ 13, 10,27 2/ 10,
W4/ 2/ N 320 0, 372 0. 3727 0,
28,78 43,18 31,12 44,83
31, 14, 29, 11,
50, 24, 49, 22
145 ' 25 + 39 + 23
1640 10.3 15,0 P9
2.40 1,82 2.24 1.54
7:93 6497 7.11 5:99
1107:6 1052.,0 930,35 1001,2
4443 4,92 4.14 4,72
2,42 1,54 1,80 1.47
o8l + 29 ' 39 W29
1.37 1,05 1.23 94
190,9 167.8 160,4 13%.8
+ 726 78 o 71 o 79
7438 4447 6,21 6413
505, 869, 504, 868,
3.80 6427 3.80 46,27
978 + 90 +778 » 980
972 (4953} ¢975 ( 4997)
1.000 ¢ ,979) 1.000 ( ,979)
268,4 347.8
12,07 12.07
6,91 6,18
2-BAD (4-BAG)
CARRON DIOXIDE G/KH 17046 ( 168.2)
FUEL CONSUMFTION L/100KN 6459 € 4.47
HYDROCARRBONS (THCY G/KM « 34 ( +33)
CARBON MONDXIDE G/KH 116 ( 14
OXIDES OF NITROGEMN G/KM + 76 ( +75)
FARTICULATES G/KH «299 { 293



APPENDIX D

PARTICULATE EMISSION RESULTS
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TABLE D-1.

PERCENT TRACE ELEMENTS IN PARTICULATE MATTER

Fuel EM-329-F EM-453-F EM-473-F EM-474-F EM-476-F EM-478-F EM-482-F
Cycle FIP. | FTPy FET FTP. { FTPy FET FTP, | FTPy FET FTPg ]FTPH FET FTPc | FTPy FET FTP. | FTPy FET FTPe | FTPy FLT
Elements, pct
Mg 0.018 | 0.011 | n.004 | 0.006 | 0.006 | 0.007 | 0.032 {0.017 | 0.006 { 0.008 {0.009 | 0.016 { 0.020 [0.015 | 0.003 | ©.010{0.000 | 0.000 | 0.011 |0.007 | 0.003
Al 0.025{0.009 | 0.073 | 0.005|0.006 | 0.002 | 0.019 {0.016 | 0.007 { 0.010 |0.005 | 0.017 | 0.017 }0.010 | 0.005 | 0.014 }0.004 | 0.000 | 0.013|0.004 | 0.002
Si 0.048 | 0.022 | 0.005 | 0.008 | 0.015 | 0.007 | 0.048 {0.043 | 0.025 | 0.018 {0.018 | 0.032{ 0.044 {0.032 | 0.019 | 0.012 {0,011 | 0.000 | 0.011 |0.010] 0.003
P 0.039 1 0.029 { 0.009 | 0.00910.024 | 0.023 | 0.041 |0.032| ©0.017 | 0.028 [0.037 | 0.036 | 0.037 |0.041 |} 0.030 ]| 0.030|0.029 | 0.022 | 0.027 [0.021 | 0.017
s 0.741 ] 0.427 | 0.254 | 0.157 | 0.075 | 0.060 | 0.115 [0.070 | 0.057 | 0.258 [ 0.257 | 0.300 | 0.627 {0.551 | 0.646 | 0.844 [0.712 | 0.668 ! 0.041 | 0.402 | 0.457
c1 0.003 | 0.005 | 0.001 | 0.004 | 0.007 | 0.015 | 0.013 |0.006 | 0.009 | 0.005 [0.007 | 0.010{ 0.007 {0.007 | 0.006 | 0.007 | 0.000 | 0.006 ! 0.002 | 0.005 | 0.022
Ca 0.082 | 0.035 | 0.007 [ 0.034 {0.032 [ 0,019 | 0.112 | 0.071 | 0.041 { 0.037 [0.031 | 0.057 | 0.068 {0.046 [ 0.040 | 0.045 |{0.012 | 0.020 ! 0.025 {0.012{ 0.008
Ti 0.005 { 0.000 | 0.001 | 0.001 | 0.000 | 0.002 | 0.008 | 0.007 | 0.002 | 0.000 {0.000 | 6.003 | 0.001 {0.003 | 0.001 | 0.000|0.000 | 0.000 ; 0.000 | 0.000 | 0.000
Fe 0.388 | 0.145 | 0.029 | 0.036 | 0.157 | 0.077 | 0.415 |0.247 | 0.167 | 0.174 {0.157 | 0.310 | 0.465 {0.242 | 0.143 | 0.225 | 0,149 | 0.107 | 0.269 | 0.073 | 0.038
Zn 0.051}0.040 | 0.C02 | 0.000 }0.018 | 0.033 | 0.033 [0.000 | 0.000{ 0.045}0.030 | 0.064} 0.061 {0,056 | 9.030 | 0.000}0.000 | 0.000 | 0.019 {0.000 | 0.018
Sn 0.008 | 0.003 | 0.009 { 0.000 | 0.000 | 0.000 | 0.000 |0.000 | 0.000 | 0.000 |{0.000 | 0.000 | 0.000 |0.006 | 0.000 | 0.000 |0.026 | 0.000 | 0.000 | 0.000 | 0.000
Ba 0.004 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 [0.000 | 0.000 | 0.000 {0.000 [ 0.002 [ 0.000 [0.005 | 0.006 [ 0.000 | 0.010 { ©0.000 | 0.000 | 0.000 | 0.060
Cr 0.000 | 06.008 | 0.000 [ 0.000 [ 0.016 { 0.010 [ 0.000 {0.000 [ ©.000 { 0.000 |0.000 [ 0.009 | 0.013 {0.041 | 0.039 | 0.082 [0.187 [ 0.088 | 0.000 ! 0.000 | 0.000
Pb 0.000 | 0.000 [ 0.000 | 0.000|0.043 | 0.000 | 0.000 }|0.135] 0.037 { 0.053 |0.045 [ 0.000 | 0.080 |0.085 | 0.054 { 0.000 {0.328 | 0.241 | 0.000 {0.000 { 0.000
Mn 0.000 | 0.000 | 0.000 | 0.000 [ 0.014 | 0.008 | 0.000 [0.000 | ©.000 | 0.000 [0.000 | 0.014 | 0.000 |0.042 | 0.030 | 0.053 |0.152 | 0.057 , 0.015 |0.000 | 0.0N0
Br 0.000 | 0.017 | 0.000 | 0.017 {0.000 | 0.014 | 0.000 {0.000 ) 0.000 | 0.000 |0.000 | 0.000 | 0.024 |0.026 { 0.000 { 0.000 {0.116 | 0.093 0.022 |0.000 | 0.000
cd 0 4} 0 0 0 0 0 o 0 0 0 0.002 0 0 0 0 0 o ! a 0 0
K 0.009{ 0.003 | 0.001 | 0.006 { 0.005 | 0.002 | 0.009 |0.006 | ©0.004 | 0.003 }9.004 { 0.004 | 0.011 {0.009 | 0.008 { 0.005|0.000} 0.003 | 0.002 |0.002 | u.001
Cu 0 0 0 0 3} 0 4} s} 0 0 0 5} 5} 4] 4] 0 0 s} 0 0 | 0
Ni 0.096 [ 0.016 | 0.005 | 0.000 {0.011 | 0.005 | 0.053 {0.023 | 0.020 | 0.041 | 0.008 { 0.023 { 0.079 }0.018 | 0.015 | 0.065 |0.000 | 0.000 | 0.143 |0.006 | 0.000
v 0.000 | 0.000 | 0.0l | 0.000}0.000 [ 0.002 | 0.000 {0.000 | 0.000 j 0.000 }0.000 | 0.000 | ©.000 |0.000 | 0.000 | 0.000 }0.000 | 0.000 | 0.000 |0.004 | 0.005
Sh 0.000| 0.000 | 0.000 | 0.002 | 0.001 [ 0.001 | 0.000 [0.000 | 0.000 | 0.000{0.000{ 0.001 | 0.000 |0.002 | 0.003 } 0.000 |0.009 | 0.000  0.000 |0.000 { 0.000
Mo 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 l 0.072
|
Potal % of ’ ]
rarticulate 1.5174 0.770 | 0.329 | 0.285 | 0.427 | 0.287 | 0.898 |0.673 | 0.392 | 0.680 | 0.608 | 0.900 | 1.554 |1.237 ) 1.078 | 1.392 |1.745 | 1.310 | 1.200] 0.546 | 0.626




Residue Standard Composition

Weight % Component (s) Boiling point(s), °C

w
o
)]

Co-C11 151-196
n-Cyop 216
n-Ci4 254
n-Cisg 271
n-Cig 287
n~Cjy7 302
n-Cig 316
n-Cs9 369
n-Coy 391
n-Csq 449
n-C39 466
n-Ciq 496
n-Cy0 522
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Figure D-9. Residue standard output from high-temperature gas chromatograph run.



"Altamont" crude oil output from high-temperature gas chromatograph run.

Figure D-10.
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vehicle operated on EM-329-F fuel during FTP,

Figure D-11,
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Chromatogram of organic solubles from particulate matter,

vehicle operated on EM-329-F fuel during HFET.

Figure D-12.
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Chromatogram o©of organic solubles from particulate matter,

vehicle operated on EM-453-F fuel during FTP.

Figure p-13,



Chromatogram of organic solubles from particulate matter,

vehicle operated on EM-453-F fuel during HFET.

Figure D-14.
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473-F fuel during FTP.
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Chromatogram of organic solubles from particulate matter,

vehicle operated on EM-474-F fuel during FTP.

Figure D-17.
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Chromatogram of organic solubles from particulate matter,

vehicle operated on EM-474-F fuel during HFET.

Figure D-18.
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Chromatogram
vehicle operated on EM-476~F fuel during FTP.

Figure D-19.



Chromatogram of organic solubles frem particulate matter,

vehicle operated on EM-476-F fuel during HFET.

Figure D-20.
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Chromatogram of organic solubles from particulate matter,

vehicle operated on EM-478-F fuel during FTP.

Figure D-21.
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Chromatogram of organic solubles from particulate matter,

vehicle operated on EM-478-F fuel during HFET.

Figure D-22.
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vehicle operated on EM-482-F fuel during FTP.
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