EPA 460/3-81-019

A Study of Emissions from Light Duty
Vehicles in San Antonio, Texas

EPA Contract No. 68-03-3024

prepared by:
Maurice Forshee
Mark D. Dalen

L. Kevin Kott

EG&G Automotive Research, Inc.
5404 Bandera Road
San Antonio, Texas 78238

(512) 684-2310

prepared for:

Environmental Protection Agency
2565 Plymouth Road
Ann Arbor, Michigan 48105

Thomas C. Bejma
EPA Project Officer

Date: September, 1981



This report is issued by the U.S5. Environmental Protection Agency fo
convey technical information fto those interested in the subject matter.
Copies of this report are available without charge to employees of the
U.S. Government, contractors, grantees and nonprofit organizations
currently doing business with the Government from the EPA Library,

2565 Plymouth Road, Ann Arbor, Michigan 48105. Copies are also avail-
able commercially from the Nationa! Technical Information Service,

5285 Port Royal Road, Springfield, Virginia 22161.

This report was furnished to the Environmental Protection Agency by

EG&G Automotive Research, San Antonio, Texas in fulfiliment of Contract
No. 68-03-3024. The contents of this report are reproduced herein as
received from EG&G Automotive Research, San Antonio, Texas. The opinions,
findings, and conclusions expressed are those of the author and not
necessarily those of the Environmental Protection Agency. Mention of
company or product names is not to be considered as an endorsement by the
Environmental Protection Agency.



ABSTRACT

Three hundred 1978 through 1981 in-use |ight duty vehicles were obTained

from the public, in the San Antonic Metropolitan Area. These vehicles were
tested, as received, for exhaust emissions utilizing the Federal Test Pro-
cedure, the Highway Fuel Economy Test, and four short mode tests. All vehicles
were subjected to a thorough emissions control component inspection. Fifty
vehicles which failed to meet applicable standards received maintenance and

a retest.



ABSTRACT.

TABLE OF CONTENTS
A STUDY OF EMISSIONS FROM LIGHT-DUTY
VEHICLES IN SAN ANTONIO, TEXAS
EPA CONTRACT NUMBER 68~03-3024

TABLE OF CONTENTS .

LIST OF FIGURES AND TABLES.

SECTION |

SECTION 11

SECTION |11

SECTION 1V

SECTION V

SECTION VI

SECTION V11

BACKGROUND .

INTRODUCTION .

PROCUREMENT OF VEHICLES.

A - PROCUREMENT METHODS.

B - SUMMARY OF RESULTS .

VEHICLE PREPARATION, INSPECT!ION AND MAINTENANCE.
A = INITIAL MECHANICAL INSPECTION.

B - POST TEST INSPECTION .

C - RESTORATIVE MAINTENANCE.

VEHICLE EMISSION TESTING .

A - TEST LABORATORY.

B - EQUIPMENT CHANGES.
C - TEST PROCEDURES.

D - CALIBRATIONS .

TEST RESULTS .

DATA HANDLING.

A - EMISSION TEST AUDITING AND VALIDATION.
B - TEST DATA TRANSMITTAL.

C - CALIBRATION DATA TRANSMITTAL .

27

27

27

29

35

37

37

37

37



TABLE OF CONTENTS
(continued)

PAGE
APPEND X A - SAMPLE PROCUREMENT PACKET. . . . .+ .+ .« .+ « . o« « .« . . 39
APPENDIX B - EPA VEHICLE DATA PACKET. . . . . . . . . < . o o o o .. 53
APPENDIX C - LAB QUALIFICATION WORKSHEETS . . . . . . . . . « . . . 65
APPENDIX D = CALIBRATION FORMS. . . « . « « v v v v v v v v v v u 79
APPENDIX E = AUDIT FORMS. . . .« o v v o v v v v o v v e e e e 95

2l



TABLE

TABLE

FIGURE

TABLE

TABLE

FIGURE

f-1

[1-2

(HT=1

fl1-3

tV-1

V=1

LIST OF TABLES AND FIGURES

ORIGINAL VEHICLE REQUIREMENTS.
VEHICLE SUBSTITUTIONS.

VEHICLE PROCUREMENT FLOW CHART
1981 MODEL YEAR EXAMPLE .

VEHICLES OBTAINED BY ALTERNATE
PROCUREMENT METHODS .

RESTORAT IVE MAINTENANCES .

EG&G AUTOMOTIVE RESEARCH, INC.

CHASSIS DYNAMOMETER TEST ING LABORATORY.

vii

PAGE

14

15

19

28



SECTION |
BACKGROUND

The United States Environmental Protection Agency (EPA) has fthe authority
under the provisions of the Clean Air Act to deveiop, implement, and admin-
ister programs designed to quantify and reduce the pollution of The nation's
resources. Authority in part for this objective is assigned to EPA's Emis-
sion Centrol Technology Division (ECTD). ECTD is responsible for assessing,
guantifying and ultimately reducing air pollufion from in-use motor vehicle
sources. One of the major test projects that is utilized fo attain this
goal is the Emissions Factor (EF) Program.

The first EF Program was conducted in EPA's Fiscal Year (FY) 1971. Sub-
sequent Programs were conducted in FY's 1972, 1973, 1974, 1975, 1977 and
1979. The programs conducted in FY's 1975 and 1977 were extended to include
the following year. These EF Programs were specifically designed fto obtain
exhaust emissions data from in-use vehicles operated in a wide range of ‘opo-
graphical and climatogical conditions. During the course of EF Programs,
vehicles located in the following U.S. cities have been fested: Chicago,
Houston, San Antonio, Denver, Los Angeles, Detroit, Phoenix, St. Louis and
Washington, D.C.

The number of model years, number of vehicles to be tested, and any other
specific vehicle requirements for each EF Program was establiished by ECTD.
Some of the factors which affected fthe vehicle requirements were, sales per-
centages by manufacturer for each model year, changes in emissions standards,
advancements in emission confrol technology and revisions in Federal Testing
Procedures.

In the recent EF Programs special short mode testing procedures have been

incorporated. These short mode tests are designed to correlate with the more
extensive certification tests. These methods are under consideration for use
by state governments in vehicle emissions inspection and maintenance programs.

The portion of the FY 1980 Emission Factor Study which was conducted in

San Antonio, Texas, is the subject of this reporft. In order to accomplish
this study EPA contracted EG&G Automotive Research, Inc. (EG&G-AR) to provide
data on vehicles operated in the San Anfonio metropolitan area.



SECTION 11
INTRODUCT I ON

in September of 1980, EG&G Automotive Research, Inc. was awarded a contract

to procure and test three hundred vehicles in the San Antonio area. Model
year 1978 through 1981 vehicles were procured from registration listings.

In accordance with the contract ferms a |imited number of 1981 vehicles were
obtained through car rental agencies. Only light duty, gasoline powered
vehicles were included in the program. The contract period was from September
1980 to July 1981.

All three hundred vehicles were fested as received. The test sequence con-
sisted of the FTP emissions test, Highway Fuel Economy Test and four short
cycle tests. After the test sequence, each vehicle received an extensive
inspection of emission-related components and adjustments.

The first fifty vehicles that exhibited high exhaust emissions levels received
a restorative maintenance procedure, followed by an additional test sequence.
After validation of the test results, each vehicle was returned fo the owner
along with the participation incentives.

All test data was supplied to either the Project Officer or the EPA's data
contractor, with calibration and mainftenance data supplied to the Project
Officer on a weekly basis.

This program is detailed in Sections [Il through Vil.
o Section |ll contains a brief narrative of fThe procurement methods
utilized. It also includes a summary of the procurement activity.

o Section IV outlines the methods and procedures used in vehicle prep-
aration, inspection and maintenance.

o Section V describes the emission testing equipment that was used.
I+ also explains calibration procedures. A brief description of the
different testing modes is also found in this section.

o Section VI is an explanation of how test results were processed.

o Section VII explains the process that was used in auditing and frans-
mitting test results and equipment calibration data.



SECTION 111
PROCUREMENT OF VEHICLES

A. PROCUREMENT METHODS

The EPA supplied a list of three hundred vehicles to be procured and ftested.
This list is found in Table [ll=1, Substitutions were made by the EPA for
some models that were unavailable. Table |11-2 lists these substitutions
and the reasons why they were made.

Total requirements by model year were as follows:

MODEL YEAR NUMBER OF VEHICLES
1978 25
1979 25
1980 100
1981 150
TOTAL 300

Each of the mode! year |isTs specified the vehicle number, number of units
required, make, model, and in some cases engine size. Individual vehicle
requirements for each model year were based on sales volumes for that year.

The Wilson Publishing Company in Houston, Texas was confracted to supply
vehicle registration lisfts for all the required year models. Registration
listings were limited by U.S. Postal codes for the immediate San Antonioc met-
ropolitan area.

A random number table was used fto randomize the registration Iisting for the
1978, 1979 and 1980 model years. The l|ist for the 1981 model year which was
supplied later, was randomized prior to printing by the Wilson Publishing
Company.

Procurement mailings were then made from these randomized lists. The mailing
consisted of an EPA supplied letter briefly describing the project, a list of
normal iy asked questions and answers and a reply card. Positive response

cards were followed up with felephone interviews. Appendix A contains copies
of all of the forms and documents that were utilized In the procurement process.

Each of fthe procurement mailings were recorded in the Sample Vehicle Contfrol
Logs. These logs were supplied by EPA and used for fracking each vehicle from
initial solicitation fo the conclusion of the procurement process.



Figure I11-1 is a Vehicle Procurement Flow Chart which shows the procurement
method that was utilized. This flow chart reflects the 1981 year model
reguirements for percentage of high mileages, number of rental vehicles, etc.
The same sequence of events applies for all year models.

B. SUMMARY OF RESULTS

0f the three hundred vehicles procured, 268 (89%) were obtained in accor-
dance with the prescribed random method. The remaining 32 (11%) vehicles
were procured using alternate methods that were either specified in the
contract or specifically approved by the EPA. The methods included rentals
(1981 models only), EG&G-AR employee owned vehicles, leased vehicles, etfc.
Table 111-3 lists these vehiclies and shows the alternate methods that were
utilized.

In order to obtain the 268 vehicles that were procured from the randomized
listings, a total of 1,665 procurement packets were mailed.



Veh. No.

001-007
008-014
015-019
020-022
023-024
025-026
027

028-034
035-037
038-040
041-044
045-049
050-051
052-054
055

056-057
058-059
060

061

062-063
064

065-069
070-073
074-077
078-079
080

081-082
083-084
085

086

087-088
089-090
091-092
093-094
095-096
097-099

Quantity
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ORIGINAL VEHICLE REQUIREMENTS

FY80 Emission Factor Program
1981 Model Year

Make

Chev
Chev
Chev
Chev
Chev
Chev
Chev
Olds
Olds
Olds
Buick
Buick
Buick
Pontiac
Pontiac
Pontiac
Pontiac
Pontiac
Pontiac
Cadillac
Cadillac
Ford
Ford
Ford
Ford
Ford
Mercury
Mercury
Mercury
Mercury
Plymouth
Plymouth
Dodge
Dodge
Chrysler
Vol kswagen
of America
AMC
Toyota
Toyota
Toyota
Toyota
Datsun
DaTsun
Datsun

TABLE [11-1
Page 1 of 6

7=

Mode !

Chevette

Citation-four 4-cylinder, three V-6
Mal ibu-three V-6, two V-8
Cavalier

Camaro

Impala/Caprice

Monte Carlo
Cutlass/Supreme-four V-6, three V-8
88/98

Omega-two 4-cylinder, one V-6
Skylark=two 4-cylinder, two V-6
Regal /Century-three V-6, two V-8
LeSabre/Electra

Phoenix~-two 4-cylinder, one V-6
Firebird

Grand Prix

Catalina/Bonneville

LeMans

HJ_CarH

DeVille, Fleetwood

Eldorado or Seville (non-diesel)
Escort

Fairmont

Mustang

Thunderbird

Granada

Lynx

Zephyr

Capri

Marquis

Reliant

Horizon

Aries

Omni

LeBaron/Cordoba

Rabbit

Concord/Spirit
Corol la

Tercel

Celica

Corona

210

310

510



ORIGINAL VEHICLE REQU!REMENTS
FY80 Emission Factor Program
1981 Model Year

Veh, No. Quantity Make Model
118 1 Datsun 2005X/280ZX
119-121 3 Honda Civic
122-123 2 Honda Accord
124-125 2 Mazda GLC/626/RX-7
126-127 2 Mitsubishi Colt/Arrow
128-129 2 Subaru Any mode! except "Brat"
130-131 2 Vol kswagen Dasher
132 1 Ford Fiesta
133 1 Fiat Strada/Brava
134 1 Volvo Any model
135 1 Audi Any model|
136-140 5 Chev/GMC P/U
141-145 5 Ford P/U
146-148 3 Dodge P/U
149 1 Datsun P/U
150 1 Toyota P/U

TABLE 111=1

Page 2 of 6

-8-



Veh. No.

151-154
155-156
157-161
162
163-165
166-167
168-170
171
172-176
177-178
179-180
181-182
183-184
185
186
187
188
189
190
191
192
195-195
196-198
199
200
201
202-203
204
205
206-207
208
209
210
211
212-213

214-215
216=-217
218-219
220

221-222
223-224
225

226=227
228-229

Quantity
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ORIGINAL VEHICLE REQUIREMENTS
FY80 Emission Factor Program
1980 Mode! Year

Make

Chev
Chev
Chev
Chev
Chev
Chev
Chev
Otlds
Olds
Olds
Buick
Buick
Buick
Buick
Pontiac
Pontiac
Pontiac
Pontiac
Pontiac
Cadillac
Ford
Ford
Ford
Ford
Ford
Ford
Mercury
Mercury
Lincoln
Plymouth
Plymouth
Chrysler
Dodge
Dodge
Volkswagen
of America
AMC
Toyota
Toyota
Toyota
DaTsun
Datsun
Datsun
Honda
Honda

TABLE I11-1
Page 3 of 6
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Mode |

Chevette .

Monza
Citation-three 4-cylinder, two V-6
Camaro

Malibu

Monte Carlo
Impala/Caprice
Omega
Cutlass/Supreme-three V-6, two V-8
88/98

Skylark

Century

Regal

LeSabre

Sunbird

Phoenix
Firebird/LeMans
Grand Prix
Catalina/Bonneville
Any modell

Pinto

Mustang

Fairmont

Granada
Thunderbird

LTD

Zephyr

Capri

Continental /Mark VI
Horizon

Volare
Cordoba/LeBaron
Omni

Aspen

Rabbit

Concord/Spirit
Corol la

Tercel

Celica

210

310

510

Civic

Accord



Veh. No.

230
231
232-233
234-235
236-237
238
239
240
241-244
245-246
247-248
249
250

Quantity
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ORIGINAL VEHICLE REQUIREMENTS
FY80 Emissions Factor Program
1980 Model Year

Make

Mazda
Mazda
Subaru

Vol kswagen
Mitsubishi
Volvo

Ford
Mercedes Benz
Chev/GMC
Ford
Toyota
Dodge
Datsun

TABLE [I1-1
Page 4 of 6
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Mode |

GLC

626

Any model| except "Brat"
Dasher
Colt/Arrow
Any model
Fiesta

Any model
P/U

P/U

P/U

P/U

P/U



Veh.

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275

No.

Quantity
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ORIGINAL VEHICLE REQUIREMENTS

FY80 Emission Factor Program

1979 Model Year
Make Mode |
Chev Chevette
Chev Monza
Chev Malibu
Chev Camaro
Olds Cutlass/Supreme
Olds 88/98
Buick Regal /Century
Pontiac Sunbird/Phoenix
Pontiac Firebird/Grand Prix
Ford Mustang
Ford Fairmont
Ford LTD/Thunderbird
Mercury Monarch
Dodge Omnii
Piymouth Horizon
Datsun B210
Datsun 510/280Z
Toyota Corona/Corol | a
Toyota Celica/Cressida
Volkswagen Rabbit
Honda Civic/Accord
Mazda GLC/626/RX7
Chev P/U
Ford P/U
Dodge P/U

TABLE | 11-1

Page 5 of 6
-11-



Ven. No.

276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

Quantity

ORIGINAL VEHICLE REQUIREMENTS

FY80 Emission Factor Program

1978 Mode|

Make
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Chev
Chev
Chev
Chev
Chev
Olds
Olds
Buick
Pontiac
Pontiac
Ford
Ford
Ford
Ford
Mercury
Dodge
Plymouth
Datsun
Datsun
Toyota
Toyota
Vol kswagen
Honda
Chev
Ford

TABLE

Page 6 of 6
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Year

Mode |

Chevette

Monza

Camaro

Malibu

Monte Carlo
Cutlass/Supreme
88/98
Regal/Century
Sunbird
LeMans/Firebird
Pinto

Mustang
Fairmont
Granada

Zephyr

Aspen

Horizon

B210

510
Corona/Corol |la
Celica

Rabbit

Accord

P/U

P/U



ORIGINAL REQUIREMENTS

VEHICLE SUBSTITUTIONS

SUBSTITUT [ONS

Veh. No. of Veh. No. of ‘
No. Veh. Year  Make/Model Engine No. Veh. Year Make/Model Engine Reason
132 [ 1981 Ford/Fiesta  Any 132 i 1982 Merc/LN7 Any 1980 was the last production
year for the Ford Fiesta.
1353 1 1981 Fiat/Strada Any 133 1 1982  Ford/EXP Any Registration list supplier
Brava could not locate 1981 vehicles.
*130 1 1981 Volks/Dasher Any/ 130 1 1982 Ford-Merc/  Any Registration list supplier and
gasol ine EXP-LN7 local dealer stated that the
1981 VW Dasher is available
wiTh diesel engines only.
*097-~ 3 1981 Vol ks/ Any/ 097~ 3 1982 Ford/Merc/  Any All registration of 1981 VW
099 Rabbit gasoline| 099 EXP-LN7 were used with no positive
responses.
t
Y063 1 1981  Cadillac/ Any 063 1 1981 Cadillac/ Any Could not obtain required
DeVilie Eldorado model. Substitution approved
by the Project Officer.
157 1 1980  Chev/ V-6 157 1 1980 Chev/ 4-Cy| Contract allows that 10% (30
Citation Citation vehicles) of the vehicles do
not have to be an exact match
for engine displacement.
103 1 1981  Toyota/ Any 103 1 1981 Toyota/ Any Could not obtain required
Corolla Tercel modet. Substitution approved
by the Project Officer.
127 1 1981 Mitsubishi/  Any 127 1 1981 Dodge/ Any Could nof obtain required
Arrow Aries model. Substitution approved
' by the Project Officer.
*131 1 1981 Volks/Dasher Any 131 1 1982 Merc/IN7 Any Could not obtain required
gasol ine model. Substitution approved

by the Project Gfficer

*All available registration listings for 1981 Volkswagens were solicited, but the majority of positive responses were
Attempts to obtain these vehicles through local dealers and other sources were unsuccessful.

diesel

powered units.

TABLE 1i-2



VEHICLE PROCUREMENT FLOW CHART

1981 MODEL YEAR EXAMPLE

Obtain Local Yenicle
Registration List

] [

!

Obtain Vehicle
List “rom Local
Car Rental
Agencies (1281
Models Only)

i

Screen Cancidate
Vehicle

W

Randomize List
if not done by
List Supplier

!

Mail Procure-
ment Packets

{

Place Phone
Calls for Posi-
tive Responses

.
Y

| l

1

Screen 1978/79
Model Year
Vehicles

(Continue similar
ro 1981 M Y.
Strategy)

Eliminate Yes

Was VYehicle
Owner Contacted
Within Two
Phone Calls?

Screen 1981 Model
Year Vehicles

¥

Is Vehicle Odometer
> 4,000 miles?

LNO

Candidate

No

Is the # of 1981
M.Y. Non-''High
Mileage' Vehicles
Selected to Date

> 1207
lNo

I's Candidate
Vehicle Source
a Lease or
Rental Agency?

IYes

Is the = of 1981
M.Y. VYehicles
Selected from

This Source == 307

Yes

Screen 1930
Model Year
Vehicles

(Continue similar
1981 M. Y.
Strategy)

iNo

Verify Make, Model,
Type and Model Year

3

Eliminate
Candidate

Yes

is # of Vehicles
Which are Not an
Exact Match on
All Parameters

> 457
‘No

ts = of Yehicles
Which are Not an
Exact Match on
Make, Model and
Engine Displace-
ment > 157

£No

I's Loan/Incentive
Agreeable or Lease
Obtainable/Accept-
able to Owner?

No

Eliminate
Candidate

&Yes

Schedule VYehicle ‘orw

Oropo at Lab and

Testing
!

is = of 1981 M Y
Yehicles Selecteda/
Testea > 1507

Eliminate
Candidate

No

‘Yes

Yenicle Procure-
ment Complete for
1981 M Y. Vehicles

FIGURE

(=1

Eliminate
Candidate
S |



VEHICLES OBTAINED BY ALTERNATE
PROCUREMENT METHODS

Veh.No. Year Make/Mode | Alternate Method
020 1982 Chev/Cavalier Rental

021 1982 Chev/Cavalier Rental

022 1982 Chev/Cavalier Rental

032 1981 . 0lds/Cutiass Rental

036 1981 Olds/Delta 88 Rental

041 1981 Buick/Skylark Rental

045 1981 Buick/Century Rental

056 1981 Pontiac/Grand Prix Rental

057 1981 Pontiac/Grand Prix Employee reference
078 1981 Ford/Thunderbird Employee reference
081 1981 Merc/Lynx Renta

083 1981 Merc/Zephyr Rental

087 1981 Plymouth/Rel iant Rental

089 1981 Ptymouth/Horizon Rental

101 1981 AMC/Concord Rental

11 1981 Datsun/210 Rental

132 1982 Merc/LN7 Rental

133 1982 Ford/EXP Participant reference
145 1981 Ford/Pick Up Emp loyee

127 1980 Chev/Citation Emp loyee

240 1980 Mercedes/450 SL Obtained thru Dealer
287 1978 Ford/Mustang Emp loyee

103 1981 Toyota/Tercel | Employee reference
105 1981 Toyota/Tercel | Rental

130 1982 Ford/EXP Employee reference
131 1982 Merc/LN7 Rental

061 1982 Pontiac/J2000 Rental

075 1981 Ford/Mustang Rental

016 1981 Chev/Mal ibu Rental

097 1982 Merc/LN7 Rental

098 1982 Merc/LN7 Rental

099 1982 Merc/LN7 Rental

TABLE 111-3

Per
Per
Per
Per
Per
Per
Per
Per

Reason

Terms
Terms
Terms
terms
Terms
Terms
Terms
terms

of
of
of
of
of
of
of
of

contract
contract
contract
contract
contract
contract
contract
contract

Approved by Project Officer
Approved by Project Officer

Per
Per
Per
Per
Per
Per
Per

Terms
Terms
ferms
terms
Terms
terms
Terms

Approved
Approved
Approved
Approved
Approved
Approved
Per terms of contract

Approved by Project Officer

Per
Per
Per
Per
Per
Per
Per

Terms
Terms
Terms
Terms
terms
Terms
terms

of
of
of
of
of
of

of
of
of
of
of
of
of

contract
contract
contract
confract
contract
contract
contract
Project Officer
Project Officer
Project Officer
Project Officer
Project Officer
Project Officer

contract
contract
contract
contract
contract
contract
contract



SECTION |V
VEHICLE, PREPARATION, INSPECTION AND MAINTENANCE

A.  INITIAL MECHANICAL INSPECTION

After a vehicle was screened by telephone, the owner was asked to deliver it
to the laboratory for testing. On arrival, the vehicle was checked for
exhaust leaks and the Vehicle Information Data Sheet and the Engine Parameter
Data Sheet (Appendix B) were completed. During tThis process, all emission
control systems and sub systems were checked to verify that they matched
those listed in the Gas Mileage Guide for that model year. Variances were
noted when found.

A fuel sample was taken from the vehicle fuel tank for lead content analysis.
The vehicle was then delivered to the Chassis Dynamometer Testing Laboratory
for preconditioning and testing.

B. POST TEST INSPECTION

On completion of the "as received" emissions test, each vehicle received a
thorough engine and emission control systems inspection. Appendix B of this
report contains a copy of the data sheets that were used to record the inspec-
tion information. The methods for inspection and specifications for operating
parameters on each system were obtained from Manufacturer's shop manuals or
Chilton's Automotive Manuals for the appropriate modef. Information from the
emissions data sticker, which is found in the engine compartment, was used
when available. Observed values, (i.e. basic timing, idle speeds, idle HC

and CO levels, etc.) were recorded on the Inspection Data Sheets (Appendix B).
The Comments Data Sheet (Appendix B) was used to note any maladjustments,
disabled systems or abnormal operating conditions that were found during the
inspection.

Representatives from General Motors and the Chrysler Corporation actively
parficipated in the inspection and maintenance portions of this project. The
EPA Project Officer allowed these representatives to receive copies of emissions
Test data and observe and/or assist in the inspection and maintenance procedures
for their companies respective vehicles. On numerous occasions this partici-
pation was beneficial in locating parts, and supplying technical information

for emission control systems.

C. RESTORATIVE MAINTENANCE

The first fifty vehicles which failed the "as received" fests were subjected
To a restorative maintenance procedure and a retest.

-17-



Pass/fail criteria for the various model years were established by the EPA
as follows:

1. Emission resulfts which were within two Times the standard for that model
year were considered a pass with the following exception. |f, during the
inspection procedure a probliem was found that could account for excessive
emissions, a maintenance procedure and retest was recommended. These
maintenance procedures and retests were authorized by the EPA in some
instances, although fThe results did not exceed the two Times [imit.

2. In order to simplify the complexity of 1981 standards (due to the various
waivers that were granted), the following standards are used as a guide-
line for all 1981 vehicles:

HC gm/mi CO_gm/mi *NOx_gm/mi
.41 7.0 1.0
* A 2.0 NOx gm/mi standard applied to all 1981 American Motors Corporation
vehicles.
3. ldle test results greater than 200 PPM Hexane or 1.2% CO were considered a

failure. This was based on the sample taken at the second idle in neufral
during the four mode test (immediately affer 2,500 RPM in neutral mode).

Once a failure was identified, the inspecticn-maintenance procedure was
initiated. The first step was to review the manufacturer's recommended main-
tenance intervals. Each item listed for the last interval was inspected and

a determination was made as to whether or not the required maintenance had
been performed. Any part replacements, adjustments or checks required at the
last interval that had not been performed were accomplished during the restor-
ative maintenances.

A complete diagnostic performance check was made on the emission confrol
systems and sub systems in order to locate the problems. Adjustments and/or
replacements were made as necessary fo bring all systems back fo manufacturer's
specifications.

When the problem was diagnosed as a malfunction in a major component (any single
item which would cost in excess of $100.00 to repair or replace) no restorative
action was taken. The EPA was notified in these cases. Any further action

on vehicles in this category was at the EPA's discretion. In all cases the
restorative maintenance activities were documented in detail on the Comment

Data Sheet (Appendix B) in the After Maintenance Data Packet (Appendix B).

Table V-1 lists each of the restorative maintenances, what problems were
found, and The corrective action taken.
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RESTORATIVE

MAINTENANCES

As Rec'd Test Results

After Maint. Test Results

abey

|

g8 40

Vehicle Test Emissions Results Test
Number Year Odometer Make/Model Type (Failed Standards) Corrective Actions Type Emissions Results A
214 1980 11,183 AMC/Concord CVS~CH HC gm/mi 1.07 Found broken wire on the open loop CVS-CH HC gm/mi .409 62%
CO gm/mi 38.0 close loop switch. Repaired wire. CO gm/mi 6.29 83%
Changed EGR valve and spark plugs.
267 1978 36,261 Datsun/2802 CVS—~CH HC gm/mi 7.58 Major problem with the fuel injec- - N/A
CO gm/mi 172. tion system. Repair cost would have N/A
exceeded contractual limitations.
(Not retested)
196 1980 6,442 Ford/Futura CVS~CH HC gm/mi 2.03 Spark plugs appeared oil fouled. - N/A
Conducted cylinder compression and
leakdown test; results within manu-
facturer's specification. Problem
was diagnosed as o0il leak in valve
guides and seals. Repair cost
would have exceeded contractual
limitations. (Not retested)
251 1979 27,956 Chev/Chevette | CVS-CH HC gm/mi 1.46 Spark plugs fouled; no other - N/A
CO gm/mi 22.3 problems found. (Not retested) N/A
289 1978 30,964 Ford/Granada CVS~CH HC gm/mi 1.64 Reset idle mixture to manufacturer's| CVS-CH HC gm/mi .707 57%
CO gm/mi 34.0 specs. Replaced spark plugs and CO gm/mi 6.78 80%
air filter element.
255 1979 34,118 0Olds/Cutlass CVS-CH HC gm/mi 1.64 Reset choke index to manufacturer's CVS-CH HC gm/mi 1.51 8%
CO gm/mi 24.5 specs. CO gm/mi 20.1 18%
258 1979 17,845 Pontiac/Sunbird|CVS-CH HC gm/mi 3.01 Reset jidle mixture to manufacturer's| CVS-CH HC gm/mi . 090 97%
CO gm/mi  33.2 specs and replaced spark plugs. CO gm/mi 7.75 77%
198 1980 19,531 Ford/Fairmont CVS-CH HC gm/mi 6.32 Reset idle mixture to manufacturer's| CVS-CH HC gm/mi .508 92%
CO gm/mi  89.6 specs (one mixture screw was damaged CO gm/mi 5.18 94%
and had to be replaced). Reconnected
vacuum supply line to air diverter
valve.
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Vehicle

Number w<‘7’Yeaxf Oodometer Make/Model
197 1980 11,915 Ford/Fairmont
171 1980 17,812 0lds/Omega
221 1980 10,856 batsun/210
203 1980 11,128 Mexc/Zephyr
265 1979 23,413 Ply/Hor1zon
284 1979 39,308 Pontiac/Sunbird
285 1978 55,945 Pontiac/Lemans
271 1979 49,1753 Honda/Accord
292 1978 26,534 Ply/Horizon
263 1979 23,743 Merc /Monarch

As Rec'd Test Results

After Maint. Test Results

Test Emissions Results Test
Type (Fai1led Standards) Corrective Actions Type Emissions Results A
CVs-CH HC gm/m1 .809 Reset idle mixture to manufacturer's | CVS-CH HC gm/m1 .282 65%
CO gm/mi 34.7 specs. CO gm/m1 12.0 664,
CVS-CH NOx gin/mi 4.70 Removed vacuum delay valve from EGR CVS~CH NOy gm/mi 1.92 59%
vacuum supply line. The delay valve
was not shown on the manufacturer's
schematic.
Idle CO % 378. Reset idle mixture to manufacturer's| Idle CcO % .013 99, 9%
specs.
CVS-CH HC gm/m1 1.51 Reset idle mixture to manufacturer's| CVS-CH HC gm/m1 .484 68%
CO gm/m1 43.0 specs and changed spark plugs CO gm/m1 17.4 60%
CVS-CH HC gm/m1 2.59 Reset idle mixture to manufacturer's| CVS-CH HC gm/mi 1.74 33%
CO gm/mi 28.0 specs, changed spark plugs and PCV CO gm/mi 6.36 77%
valve.
CVS-CH HC gm/m1 3.61 Reset 1dle mixture to manufacturer's| CVS-CH HC gm/m1 L.56 57%
CO gm/m1 54.9 specs and performed 24K maintenance CO gm/mi 21.1 62%
interval (oil & filter change, spark
plugs and PCV valve change).
CVS-CH HC gm/m1 3.12 Reset idle mixture to manufacturer's| CVS-CH HC gm/m1 1.48 53%
CO gm/m1 43.4 specs. Changed air filter, PCV CO gm/m1 12.0 724
valve, PCV hose and PCV filter.
CVS~CH HC gm/m1 1.51 Reset 1dle mixture to manufacturer's| CVS-CH HC gm/m1 1.04 31%
CO gm/m1i 11.0 specs. CO gm/m1 6.21 444
CVS-CH HC gm/m1 2.32 Reset 1dle mixture to manufacturer's| CVS-CH HC gm/mi .359 85%
CO gm/m1 49.5 specs. Changed spark plugs and PCV CO gm/m1 6.48 87%
valve.
CVS-CH HC gm/m1 1.14 Reset 1dle mixture to manufacturer's| CVS-CH HC gm/m1 .557 51%
CO gm/mi 17.0 specs. Changed spark plugs, and CO gm/m1 5.28 69%
EGR valve.
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As Rec'd Test Results

After Maint. Test Results

Vehicle “Test Emissions Results Test
Number Year | Odometer Make/Model Type (Failed Standards) Corrective Actions Type Emissions Results A
161 1980 23,297 Chev/Citation CVS~-CH NO, gm/ml 4.42 Pulse air system was disabled. CVS—-CH NOy gm/mi 2.21 50%
Reactivated pulse air system,
changed spark plugs and EGR valve.
253 1979 22,958 Chev/Malibu CVS-CH NOx gm/mi 5.30 Changed EGR valve and spark plugs. CVS~CH NOx gm/mi 1.21 77%
286 1978 26,865 Ford/Pinto CVS-CH HC gm/mi 9.46 Reset idle mixture to manufacturer's | CVS-CH HC gm/m1 4.74 50%
CO gm/mi 90.0 specs. Changed air filter element CO gm/mi 36.4 60%
and spark plugs.
199 1980 18,862 Ford /Granada CVS~CH CO gm/m1 12.0 Reset idle mixture to manufacturer's | CVS-CH CO gm/mi 2.16 82%
Idle HC ppm 239. specs. Idle HC ppm 5.77 989
CO % 4.98 CO % . 009 99.8%
030 1981 4,121 0lds/Cutlass CVS-CH HC gm/mi .723 idle mixture control solenoid was CVS-CH HC gm/mi .253 65%
CO gm/mi 10.8 defective. With approval of the EPA, CO gm/m1 2.82 74%
GM supplied new carburetor assembly.
Installed new carburetor.
036 1981 6,880 Olds/belta 88 CVS-CH CO gm/m1 8.14 Reset basic timing to manufacturer's| CVS-CH CO gm/m1 q.22 48%
- specs. (10° advanced as received)
276 1978 56,615 Chev/Chevette CVS-CH CO gm/m1 19.4 Reset 1dle mixture to manufacturer's| CVS-CH CO gm/mi 9.11 53%
Idle CO % 1.94 specs. Changed spark plugs, PCV Idle CO % . 006 99.7%
valve and fuel filter.
190 1980 13,525 rontiac/ CVS-CH NOx gm/mi 4.28 Reconnected EGR vacuum supply line. CVS~-CH NOx gm/m1i 1.93 55%
Bonneville
300 1978 49,950 Ford/r150 CVS-CH HC gm/m1 7.29 Replaced vacuum operated choke pull CVS-CH HC gm/m1 6.45 124
Idle HC ppm 1190. off, repaired carb. leaks, changed Idle Hc ppm 284. 76%
spark plugs, PCV valve and reset
1dle RPM. Also diagnosed engine mis-
fire due to burned exhaust valve.
Repair of the problem would have
exceeded contractual limitations.
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o 7 - T As Rec'd Test Results After Maint. Test Results T
Vehicle Test Emissions Results Test
Number Year Odometer Make/Model Type (Failed Standards) Corrective Actions Type Emissions Results + A
186 1980 5,453 pPontilac/Sunbird| CVS-CH NOx gm/m1 5.83 Reset 1dle mixture to manufacturer's | CVS-CH NOx gm/m1 1.21 - 79%
specs and unplugged EGR vacuum supply]
line.
07 1981 6,983 Chev/Chevette CVS-CH HC gm/m1 1.17 Signal from 02 sensor was within CVS—-CH HC gm/mi 1.05 - 10%
CO gm/m1 12.8 limits, but signal was erratic. CO gm/mi 9.26 - 28%
Idle Co % 2.53 The EPA approved 02 sensor change Idle Co % T 1.04 - 594
(GM provided) and retest.
104 1981 3,747 Toyota/Corolla | CVS-CH HC gm/m1 2.21 Owner admitted using leaded fuel. CVS~-CH HC gm/mi 1.78 - 20%
CO gm/m1 22.0 Reconnected air pump supply line to CO gm/mi 13.0 - 42%
Idle HC ppm 400. air cleaner and reconnected hot air Idle HC ppm 355. - 113
tube to air cleaner.
260 1979 14,879 Ford/Mustang CVS-CH CO gm/mi 35.2 Reset idle mixture to manufacturer's | CVS-CH CO gm/mi 2.56 - 93%
specs and changed spark plugs.
211 1980 9,011 Dodye/Aspen CVS~CH HC gm/m1 .812 Reset 1dle mixture, i1dle RPM's and CVS-CH HC gm/m1 .704 - 13%
CO gm/m1 12.7 basic timing to manufacturer's specs| CO gm/mi 9.61 - 24%
093 1981 3,160 Dodge/Omn1 CVS-CH HC gm/m1 .307 Vehicle passed standards as received| CVS-CH HC gm/m1 .224 - 27%
CO gm/m1 4.55 but during the inspection it was CO gm/m1 1.22 - 73%
discovered that the emission control
module was improperly wired. The
lead wire to the 02 sensor was also
disconnected. This was apparently
done when an after market A/C was
installed. The EPA authorized repair
and retest.
264 1979 26,261 bodge/Omna CVS—CH NOx gm/mi 4.56 Reset 1dle mixture to manufacturer's| CVS-CH NOy gm/m1 1.31 - 71%
specs. Repalred tampering change
made to 1dle solenoid plunger assem-
bly and removed plug from EGR vacuum
supply line. Changed spark plugs and
PCV filter.
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T "WW—""“"“M""_~’_' As Rec'd Test Results After Maint. Test Results
Vehicle " Test  |Emissions Results Test
Numbe r Year Odometer Make/Model Type (Fairled Standards) Corrective Actions Type Emissions Results ® A |
237 1980 10,668 Dodge/Colt CVS~CH HC gm/mi .535 Reset idle mixture and idle RPM's CVS-CH HC gm/mi .654 + 22%
CO gm/mi 23.0 to manufacturer's specs. Changed CO gm/mi 25.0 t 9
spark plugs. Restorative maintenance
did not cause any substantial change
in emissions results. Chrysler
representative assisted in this
maintenance procedure and could
offer no further suggestions other
than catalyst damage. Replacement of
catalyst would exceed contractual
limitations.
291 1978 46,376 bodge/Aspen CVS-CH HC gm/m1 2.18 Reset idle mixture, 1dle RPM's and CVS-CH HC gm/m1 2.38 + 9%
CO gm/mi 21l.0 basic timing. Changed spark plugs, CO gm/mi 12.8 ~ 39
NOy gm/mi 4.06 PCV valve, evap. canister purge line, NOyx gm/mi 2.64 - 35%
Idle HC ppm 309. evap. canister vent line, EGR vacuum| Idle HC ppm 612. + 98%
Cco % .161 supply hose, vacuum amplifier, Co % .026 - 84%
fuel filter and carburetor base
gasket. Restorative maintenance
resulted in increases on some
emissions. A Chrysler representative
assisted in this maintenance pro-
cedure and the increases were
attraibuted to the overall poor con-
dition of this vehicle.
209 1980 22,045 Chrylser/ CVS-CH HC gm/mi . 685 Reset 1dle mixture to manufacturer's| CVS-CH HC gm/mi .402 - 41%
Le Baron CO gm/mi 24.0 specs. CO gm/m1 8.36 - 65%
229 1980 6,900 Honda/Accord Idle CO % 1.34 Reset idle mixture to manufacturer's| Idle CO % .232 - 83%
specs.
234 1980 11,200 Volks/Dasher CVS-CH HC gm/m1 1.37 Reset fuel 1njector limiting device CVS-CH HC gm/m1 .436 - 68%
CO gm/m1 19.0 to manufacturer's specs. CO gm/m1 3.90 - 803%
Idle CO % 1.80 Idle CO % .006 - 99.6%
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As Rec'd Test Results

After Maint. Test Results

Vehicle Test Emissions Results Test
Number Year Oodometer Make/Model Type (Failed Standards) Corrective Actions Type BEmissions Results A
152 1980 33,020 Chev/Chevette CVS-CH CO gm/mi 31.6 Replaced pulse air distribution CVS~CH CO gm/mi 18.5 41%
element and purge valve for pulse
air system. Changed spark plugs, PCV
valve in accordance with manufac-
turer's recommendations for last
regular schedule maintenance inter-
val.
005 1981 6,282 Chev/Chevette CVS-CH HC gm/mi .834 Engine would not respond to propane CVS-CH HC gm/mi .336 60%
CO gm/mi 9.91 enrichment. GM representative CO gm/mi 4.12 58%
diagnosed the problem an improperly
set idle mixture (sealed carb.) The
EPA authorized a carburetor assembly
change (GM supplied) and retest.
048 1981 10,529 Buick/Regal CVS-CH CO gm/mi 6.52 Reset choke plate opening angle to CVS—~CH CO gm/mi 2.36 64%
manufacturer's specs.
019 1982 6,727 Chev/Malibu CVS-CH NOx gm/mi 1.20 Reconnected vacuum supply line to CVS-CH NOx gm/mi .631 47%
EGR valve.
149 1981 7,373 Datsun/Pickup Idle HC ppm 275. Reset idle mixture to manufacturer's| Idle HC ppm 64.8 76%
cOo % 1.77 specs and changed spark plugs. CO % .009 99.5%
254 1979 33,708 Chev/Camaro CVS-CH HC gm/mi 3.99 Reset idle mixture and idle RPM's CVS-CH HC gm/mi .881 78%
CO gm/mi 108. to manufacturer's specs. Changed CO gm/mi 6.31 94%
Idle HC ppm 211. fuel filter, air filter, PCV filter, | Idle HC ppm 78.7 63%
CO % 2.89 PCV valve, PCV supply line. CO % .007 99.8%
156 1980 18,250 Chev/Monza CVS-CH NOx gm/mi 3.07 Rerouted vacuum lines in accorxdance CVS~CH NOx gm/mi 1.85% 40%
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with manufacturer's specs. Reset
idle RPM's and basic timing to manu-
facturer's specs.
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As Rec'd Test Results

After Maint. Test Results

Vehicle Test Emissions Results Test
Number Year Odometer Make/Model Type (Failed Standards) Corrective Actions Type Emissions Results A
299 1978 33,763 Chev/C-10 CVS-CH HC gm/mi 4,96 Diagnosis indicated a defective CVS-CH HC gm/mi 3.42 31%
Pickup CO gm/mi 68.2 power valve in the carburetor, CO gm/mi 52.6 23%
installed carburetor kit. Reset basid]
timing and set carburetor to specs.
279 1979 68,593 Chev/Malibu CVS-CH HC gm/mi 6.10 Reset idle mixture, curb idle, fast CVS-CH HC gm/mi 2.32 62%
CO gm/mi 84.53 idle and basic timing to specs. CO gm/mi 32.0 62%
Idle HC ppm 641. Idle HC ppm 25.6 96%
CO % 5.15 CO % . 009 99.8%
280 1978 40,951 Chev/Monte CVS-CH HC gm/mi 2.11 Reset idle mixture to manufacturer's | CVS-CH HC gm/mi .887 58%
Carlo CO gm/mi 36.1 specs. Changed spark plugs, air CO gm/mi 14.3 60%
Idle HC ppm 261. filter, PCV valve, PVC filter, EGR Idle HC ppm 28.7 89%
CO % 3.07 valve and fuel filter. CO % . 009 99.7%
178 1980 26,384 0Olds/Delta 88 CVS-CH CO gm/mi 11.3 Reset primary choke vacuum break and | CVS-CH CO gm/mi 9.60 15%
curb idle speed to manufacturer's
specs.
168 1980 31,670 Chev/Impala CVS-CH HC gm/mi 2.91 Reset idle mixture and basic timing CVS-CH HC gm/mi 2.73 6%
CO gm/mi 56.8 to manufacturer's specs. Changed CO gm/mi 45.6 20%
spark plugs, air filter and PCV
filter.
236 1980 19,652 Dodge/Colt CVS-CH CO gm/mi 53.6 Reset idle mixture to manufacturer's| CVS-CH CO gm/mi 19.7 63%
specs. Changed spark plugs.
069 1981 3,652 Ford/Escort CVS-CH HC gm/mi 1.04 Reconnected hot air stove pipe from CVS~CH HC gm/mi .918 12%
CO gm/mi 15.0 the exhaust manifold to the air CO gm/mi 12.2 19%
intake.
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As Rec'd Test Results After Maint. Test Results
Vehicle Test Emissions Results Test
Number Year Odometer Make/Model Type (Failed Standards) Corrective Actions Type Emissions Results % A
*063 1981 9,645 Cadillac/ CVS-CH CO gm/mi 8.15 buring bags one and two of the "as CVS~CH CO gm/mi 2.96 - 64%
Barritz NOx gm/mi 4.00 received" FTP CVS-CH test the engine NOx gm/mi .751 - 81%
would not come off of fast idle.
The G.M. representative diagnosed
the problem as a faulty ECM and
malfunctioning fuel injectors.
These components were replaced.
While attempting to retest, the
check engine light came on and
problem codes were found. With the
approval of the Project Officer the
vehicle was then taken to a local
Cadillac dealer for repairs. The
throttle position sensor was re-
placed by the dealer.
*058 1981 5,669 Pontiac/ CVS-CH HC gm/mi 8.88 Replaced 02 sensor. A G.M. repre- CVS—-CH HC gm/mi 4.53 - 49%
Bonneville CO gm/mi 205. sentative assisted in this CO gm/mi 27.4 - 87%
NOx gm/mi .325| diagnosis and repair. NOy gm/mi 3.94 +1112%
Idle HC ppm 354. Idle HC ppm 152. ~ 57%
COo % 4.03 CO % .526 - 87%
* Vehidles 06] and 058 werqd tested after tHe requireq 50 I/M procedures Had been completed. At the manufacturpr's requept, the Project Offifper
agredd to allow retest o1 the vehicles. [These retqsts will be applied |to the contractual requirements for tﬁe FY81 prpject.
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SECTION V
VEHICLE EMISSION TESTING

A. TEST LABORATORY

EGAG-AR Chassis Dynamometer Testing Laboratory is located at 5404 Bandera
Road, San Antonio, Texas. A floor plan of this lab is included as Figure
V=1. This lab presently consists of two automotive test cells with chassis
dynamometers, one motorcycle chassis dynamometer test cell, emissions analyt-
ical eqguipment, soak area and support equipment. Details on most equipment
are available in Appendix C, EPA Laboratory Qualification Worksheets.

Test Cell Number One was exclusively used for the data generated in the
Emission Factor Program. This cell contains a Clayton ECE-50 chassis
dynamometer with an inertia range from 1000 Ibs. fto 8875 Ibs. in 125 |b.
increments. The drivers aid is a Hewlett Packard 7133A recorder. A Hartzell
N24D WW fan was used in this cell.

A CFV-CVS System was utilized for testing under this contract. The system
is a Horiba Model 20-B-CFV-CVS with a flow capacity of 325 CFM. Details may

be found in Appendix D.

The Emission Analytical Console used was constructed by Horiba Instruments
according to EG&G-AR specifications. The console contains a total of seven
analyzers on two sample trains for both dilute and raw exhaust gas analysis.
Details on this console may be found in Appendix D. Additionally, a Horiba
Mexa 321 E was used for undiluted HC (Hexane) measurements.

EG&G-AR's Chassis Dynamometer Testing Laboratory has a soak area capacity of
approximately 14 vehicles, dependent upon vehicle size. Soak area temperature
is controlled year-round tfo a target 74 + 3 F.

A full complement of support equipment is located in the Chassis Dynamometer

Testing Laboratory. This equipment is detailed in Appendix D but essentially
consists of ftemperature and humidity recorders, a barometer, clocks, timers,

calibration equipment, lead (Pb) fest kit and a zero gas generator.

B. EQUIPMENT CHANGES

At fhe start of the contract period, the Horiba Console was used to measure
undiluted HC, with results converted to Hexane equivalent. Later the Mexa
321 B was used, beginning with run number 61.

The only other equipment change was the initiation of the use of Plumbtesmo

Kits. Beginning with run number 134, these kits were used fo detect the
presence of lead fraces in fThe test vehicle tailpipes.
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c.

TEST PROCEDURES

1.

Preconditioning Procedures

On all vehicles The "as received" fuel was drained and the tank
refilled to tank-fuel volumes (40% of tank capacity) with the
appropriate fest fuel. The vehicles were run on the dynamometer
for the first 505 seconds of the Federal Cycle. During precondi-
tioning and the cold transient phase of the FTP, a vehicle drive-
ability evaluation form was completed. The preconditioning ensured
that the test fuel had purged the vehicle's fuel system and the
engine had achieved a normal operating temperature. Test vehicles
were then placed in fthe soak area. The required ambient temper-
ature in the soak area was maintained and the prescribed 12 to

36 hour soak began. The ignition was not turned on again until
the beginning of fthe emissions Ttest.

FTP Procedure

The basic test performed on each vehicle was the Federal Test Pro-
cedure for exhaust emissions as described in Federal Register

Vol. 42, No. 125 - Tuesday, June 28, 1977 and as amended in Vol. 43,
No. 220 - Tuesday, November 14, 1978. This procedure was modified
and expanded by EPA guidelines contained in the subject contract.

Highway Fuel Economy Test Procedures and Requirements

After the FTP the vehicle was operated on the chassis dynamometer
at 50 miles per hour for a period of three minutes. The "50 cruise
short cycle test was performed at this time. Within one minute of
this cruise period, the vehicle commenced operation over the 10.242
mile, 765 second driving schedule. The CVS system was used to
gather the dilute exhaust for the purpose of emission and fuel
economy calculations. The engine was at an idle condition at the
beginning of the sampling period.

"

The tolerance of This driving schedule was identical to those defined
in the basic FTP driving schedule.

Dynamometer loading and transmission shift points follow the pro-
cedures required for FTP tests.

Additional Test Cycles

This set of four short cycle fests included; 50 cruise, four-speed
idle test, two-mode loaded test and bagged idle test. Measurements
of diluted and undiluted HC, CO, CO2 and NOx emissions were accom-
plished with instruments described in Section V-A. Test Laboratory.
The entire sequence was conducted with the hood open and the auxiliary
cooling fan on. For the final test, The inertia was reduced to the
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lowest available setting (1,000 Ibs.). Each of the short cycile
tests began after a six (+ one) minute idle period with fThe frans-
mission in neutral. The idle period began immediately affer the end
of the preceding test. |f the time between tests was exceeded by
less than fwo hours, the vehicle was preconditioned by driving the
first 505 seconds of the FTP Driving Schedule. The test seguence
Then resumed, beginning with a six minute idle. |If the idle time
was exceeded by more than ftwo hours, the vehicle was placed in soak
from 12-36 hours and retested from the beginning of the cold start
FTP. In each case, equilibrium of engine (or vehicle) speed and
analyzer outputs were achieved before the readings are taken. Only
in The case of the 50 Cruise Test, did the mode exceed 30 seconds
after the proper engine (or vehicle) speed and dynamometer |cad had
been reached. Emission values were monitored continuousiy on strip
chart recorders. Sample data sheets are located in Appendix C.
Details of the procedures for each of the short cycles are listed
below.

a. The 50 Cruise Test was a high speed loaded test that takes advan-
tage of the three minute preconditioning run before the HFET.
Tailpipe emissions were measured and recorded continucusly
throughout the period although The official samp!ing period
ended 30 seconds after speed and load had stabilized at 50 mph.

b. The Four-Speed ldle Test involved four steady state idle condi-
tions with the transmission in neutral. Emissions were measured
and recorded at basic idle, idle at 2500 rpm and after returning
to basic idle. The ftransmission was then placed in drive (with
brakes apptied) for sampling in the fourth mode.

c. The Two-Mode Loaded Test consisted of two operating conditions.
At the end of the six minute idle period, the vehicle was
operated at 30 mph while setting 9.0 actual horsepower. Imme-
diately following sampling in this mode, the vehicle was refurned
+o the idle mode, the ftransmission placed in neutral and the
emissions sampled again.

d. The Bagged ldle Test followed the FTP and preceded the HFET. The
Bagged Idle Test required the use of the same instrumentation as
the FTP to measure dilute exhaust emissions during one steady
state of operation.

The test was preceded by an "engine-off'" soak period of six (%
one) minutes. At the end of This soak period, the vehicle was
restarted and operated for three minutes at idle with the Trans-
mission in drive (manual transmission vehicles were operated in
neutral with the clufch engaged). The three minute sampling
period began at the time the starter was engaged so that the
engine cranking was included as part of the sample. During The
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three minute period, The exhaust sample was gathered through
The CVS.

D. CALIBRATIONS

The following calibrations were performed routinely during fthe contract
period. No changes in usual lab operations were required to meet the
requirements of the subject contract.

1. Chassis Dynamometer

The chassis dynamometer received the following calibrations: A complete
calibration was performed prior fo initiation of festing. The cali-
bration included speed, load cell deadweight, deadband adjustment and
dynamometer coastdowns. This calibration was repeated after maintenance
was performed that could affect the calibration or whenever a weekly
verification exceeded the + 0.5 road load horsepower tolerance.

On a weekly basis coastdown times were verified on half of the inertia
weight and road load combinations used. The following week the remainder
of the inertia weight and road load combinations used were verified. A
speed check at 74.54 km/hr (46.3 mph), 1800 rpm was performed on a

weekly basis.

During the dynamometer warm-up and prior to the sfart of each test, the

indicated horsepower for the selected inertia weight was verified at
50 mph.

The dynamometers were |ubricated and maintained in accordance with Clayton's
recommended maintenance schedule.

2. CVS System

The CFV-CVS System received a compiete calibration, according fo the guide-
lines set forth in Title 40, Code of Federal Reguiations, Part 86, Section
86.199-78 (b) CFV calibration, prior tfo the start of the program, when
maintenance was performed that could have an effect on the calibration

or when deemed necessary by Quality Control personnel.

The flow computation board calibration was verified on a weekly basis. |f
the variance of one counter exceeded ten counts from the average count

or the calculated SCFM and the indicated SCFM exceed five counts, The flow
computation board was adjusted.

On a daily basis a CVS System verification was performed using the propane
recovery method as outlined in Title 40, Code of Federal Regulations,
Part 86, Section 86.199-78 (¢). If the recovery was oufside of the i_Z%



tolerance, the problem was identified and repaired. Two successive
recoveries within + 2% were obtained before testing began.

Analytical Bench

Monthly calibrations on all used analyzer ranges were conducted using
seven gases spaced evenly over each range (e.g., zero, 15, 30, 45, 60,
75 and 90 percent of full scale). The gases used to calibrate the CO,
CO2, and NOx analyzers are all single blend gases with nitrogen as the
diluent. The gases used for the FID were single blend gases using pro-
pane with air as the diluent. All of the above gases were purchased
from Scott Specialty Gases and were gravimefric blends with certified
analysis (+ 1%) and are fraceable to NBS standards. An Aadco Model
737-13 pure air generator was used for all zero air requirements. The
operation of This generator was verified weekly by cross-checks with com-
pressed zero air with certified levels of impurities. A complete cali-
bration was performed following maintenance or when curve checks were
out of limits.

On a weekly basis all analyzer curves were checked using the span gas
and three of the gravimetrics (e.g. 90, 60, and 30% of full scale). If
any of the readings exceeded + 1% of the concentration for gases, above
50% of meter, the instrument received a complete calibration. On alfer-
nating weeks, 75, 45, and 15% gravimetrics were substituted in the pro-
cedure.

The entire analytical system was leak checked daily. Zero and span driff
on all analyzer ranges measured and recorded, zero and span pot settings

were recorded, NOx converter efficiency was checked and CO analyzer vapor
interference was checked using CO2 bubbled through water. Propane recov-
eries were performed, span gas cylinder pressures recorded, HC hangup

was checked and ambient HC and CO analysis was performed.

Soak Area Temperature Recorder and Wet Bulb/Dry Bulb Recorder

The temperature recorders were calibrated monthly by referencing the
temperature sensors to a certified thermometer. They were checked af
ambient, cool (approx. 60° F) and warm (approx. 90° F) temperatures.
Response time was recorded.

The recorder was checked daily at ambient temperatures.

Strip Chart Recorders

The chart speed and |inearity of all emissions recorders and the driver's
aid were checked weekly. Response time and deadband adjustments were alsc

checked during this calibration. The data forms used for all calibrations
and functional checks are included in Appendix D.
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Quality Audift

In order to ensure that all calibrations were completed in a consistent
manner and that no procedural or operational errors had occured during

the calibrations, each completed data sheet was audited by the EG&G-AR

Quality Control Group.
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SECTION Vi
TEST RESULTS

All test results were fransferred to special data sheets (inciuded in
Appendix B) provided by the EPA. After review by the EPA, these packets
were forwarded to Systex Inc. which was contracted by the EPA to process
all data supplied by the Emission Factor testing contractors.

Because of fhis arrangement, EG&G-AR's confract required that test data
not be included as part of the final report.
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SECTION Vil
DATA HANDLING

A. EMISSIONS TEST AUDITING AND VALIDATION

Upon completion of each vehicle test sequence, test data packets were re-
viewed by the Quality Contro! Department, independent from testing opera-
tions. This review consisted of:

1. Checks for errors, omissions and legibility.
2. Verification of Time specifications.

3. Application of current calibration data and use of properly calibrated
equipment.

4. Compliance with FTP specifications.

To ensure consistency and completeness of audits, a group of checklists was
utilized. These checklists are located in Appendix E. When problems were

discovered in the data packetfs, the packet was returned to the appropriate

technician for corrections. [f any inconsistencies could not be resolved,

the Test was invalidated.

B. TEST DATA TRANSMITTAL

After completion and review of each data packet, the packet was forwarded tfo
the EPA via United Parcel Services. As directed by the EPA, on July 15, 1981,
all data packets were sent fto Systex, Inc., via United Parcel Services.

C. CALIBRATION DATA TRANSMITTAL

On a weekly basis a copy of all calibrations was sent fo the EPA. This
packet also included daily work summary logs, daily instrument checks and the
barometric recording for the week. The packet included information generated
from Monday to Sunday of each week.

Beginning in mid July, the monthly analytical instrument calibration curves

were sent fo Systex, inc. as directed by the EPA. The remainder of the packet
continued to be sent directly to the EPA.
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APPENDIX A

Sample Procurement Packet

Letter of Introduction

Emission Factor Testing Program - Question and Answers
Telephone Questionnaire

Incoming Vehicles Inspection Sheet

Test Agreement

Standard Vehicle Loan Agreement

Savings Bond information Sheet

Test Agreement Addendum

University of Michigan Questionnaire

EG&G-AR Letter of Appreciation

EG&G-AR Letter of Acknowlegement for Response

Vehicle Owner Questionnaire Data Sheet
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

O agenst

ANN ARBOR MICHIGAN 48105 EMISSTION FACTOR TESTING PROGRAMS
K »no“o\

Questions and Answers
OFFICE OF
AIR. NOISE AND RADIATION

L. Must I participate in this program?
No, your cooperation in this research program is completely voluntary. if, for
any reason, you decide not to participate, please let us know on the enclosed

postpaid reply card.

2. Why should I participate?

Dear Vehicle Owner: In addition to the free gasoline and a $100.00 VU.S. Savings Bond, your
participation will benefit you indirectly by helping EPA understand and improve

As you may know, the Envirommental Protection Agency and EG & G Automotive the quality of the air in and around your city.

Research are conducting an important research program on air pollution from

motor vehicles in San Antonio. You have been selected by a random, scientific 3. How long will the examination take?

sampling procedure as a possible participant in this program, which involves

analyzing exhaust emissions from certain vehicles. We hope you will agree to While the examination 1itself takes only about an hour, the vehicle must be

take part in this important ef fort. completely cooled off before the examination can begin. This requires that the

vehicle not be started for 12 to 36 hours to simulate overnight parking.

If your vehicle matches our research specifications, we will provide you with Therefore, we will need to have your vehicle at the laboratory for two or three

a late-model loaner car for the several days that your car is being examined days. You will be contacted once the evaluation 1s complete so that

by EG & G. Both your vehicle and the one being loaned to you will be insured. arrangements can be made to pick up your vehicle. 1In general, we sugpest that

Your car will be returned to you with a full tank of gasoline and you will you plan to use the loaner car for three to four days.

also receive a $100 United States Savings Bond as our way of thanking you for

your help. Your participation 1in this research will be an important 4, Will my vehicle be mistreated in any way?

contribution toward solving this country's air pollution problems.
No, every aspect of the evaluation has been designed to duplicate cveryday

Please £ill out and mail the enclosed postage-pald card as soon as you can. operation.
If you are willing to participate, a representative of EG & G will be in touch
with you to ask a few questions about your vehicle. The enclosed information 5. Exactly what will be done to my vehicle?
sheet answers some questions people often ask about this research program. If
you have any additional questions about your participation, please feel free ' Once the vehicle 1s sufficiently cooled off, 1t will be pushed onto a
to call Mr. Kevin Kott of EG & G at 684-2310. He will be happy to answer any dynamome ter. Although the vehicle does not actually wove during the
questions you may have. examination, the dynamometer is a type of treadmlill which simulates conditions
which would normally be encountered on the road. A hose 1s connected to the
We look forward to recelving your reply card very soon. exhaust pipe to collect the exhaust. A specially trained driver then starts the
vehicle and "drives" {1t through a "driving cycle" which represents typical
Sincerely, operation 1in urban, suburban, and rural areas., Throughout this time, a portion
of the exhaust gases are collected for subsequent analysis. This analysis
C’ . allows us to calculate the quantity of exhaust emissions emitted by vour
. vehicle. Values for the city and highway fuel economy are also calculated. A
Thomas C. Bejma, ect Officer complete inspection of the emisston control components is conducted after the
Emission Control Technology Division examination.

Enclosures
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10.

How many miles will my vehicle be driven during the program?

Your vehicle will be driven approximately 50 odometer miles during the
examination. The majority of these miles will be accumulated indoors on the
dynamometer. A 10 minute drive will precede the examination.

How will my vehicle be protected while in the contractor's possession?

In addition to the insurance provided by the contractor, your vehicle will be
stored indoors while the examination is befng conducted. 1If required to be
parked outside, your vehicle will be located in a secure area,

What determines whether or not my vehicle will be ultimately selected?

Your vehicle has been 1initially identified by a statistically random sampling
procedure. In order to obtain a cross section of the population of vehicles on
the road, certain other criteria such as make, model and model year must be met
We are examining a limited number of vehicles that meet these particula;
specifications. If your vehicle meets these criteria, the final decision on
whether your vehicle is selected will be based on a random process.

What happens to the information obtained from my vehicle?

The information collected as a result of this program is used to determine how
the entire population of 1in-use vehicles is affecting air quality. The data
from your vehicle are combined with data from several hundred other vehicles in
this area in order to obtain a statistically valid sample.

How can I obtain the results from your examination of my vehicle?

After the completion of the examination you will be provided with a form to
complete and return to us. This form has a space in which you may indicate your
desire to obtain the results on your vehicle. We will forward them to you as
soon as all the data have been processed.

tontrnl Mo

DATA 1LORN NO.3024. 2

Page 1 of 3

TPLLPHONE QUESTTONHATRE

Date and time of contact-

If owner was not contacted, list the number of attempts that have been made

{elaminate after three attempts).

Individual Contacted:

If you were instructed to call back later, obtain convenient date .

and time

VEHICLE CONTROL NO. e TELEPHONE MO,

* Mr./lrs. _ , you have been randomly selected from a list of

19 vehicle owners living 1n the San Antonio Metropolitan area. As the letter
you recently recetved explains, a study of vehicle exhaust emissions 1s currently

being conducted in this area by the Umitel States Environmental Protecttion Agency
and EG&G Automotive Rescarch.

Your participation in this program is stractly voluntary. FPA 15 authorized by
law to conduct this study and to of for 1ncentives to you far your cooperation
should you decide to participate.

Your cooperations will aid FPA's efforts to contral air pollution due to vehicle
exhaust.

The conditions for participation in this program are:

1) Wwe ask you to bring your vehicle into our testing factlity, which 15

located at 5404 Bandera Road. You will recetve a late model loaner vehicle

which will have a full tank of gas. This vehicle 15 yours to use for the
duration of the testing program which will take approximately 3 to 4
working days. During this time we will be conducting a serics of exhaust
emissions test on your vehicle.

2) At the completion of our testang, if a full program has been per formed,
your vehtcle will be returned to you with a tune-up and o1l change (1 f
required) and a full tank of gas. Yon will also receive a $100.00 V.S,
Savings Bond for your cooperation in this study.

* If individual listed on Lhe reply card was not contacted, enter name of person
you talked with and indicate relationship 1.e hushand, wife, <on, daughter,

friend, etc.



DATA FORM NO.3024.2 DATA T'ORM NO. 3024.2

iestionna: Page 2 of 3 Telephone Questionnaire page 3 of 3

Tel

Prior to releasing your vehicle 1nto our possession you will be given some

X 4) Because this 1s an exhaust emissions test, 1t is critical that the
documents to sign. These documents, which will also be signed by an authorized

. . exhaust systems on the vehicle tested be in good condition. To your
LG&G Automotive Research representatave, will define in detail these areas:

knowledge, are the exhaust pipes, muffler and catalyst on your vehicle
1) In1ti1al Inspection form which will document the overall interior and

in good condition with no lraks or holtes. o Yes No
exterior condition of your vehicle when received.
IF NO
2) Test Agreement form which explains what sequence of tests your vehicle -
will be given and assign full liability responsibilities to EG&G Would you consider making the necessary repairs or replacements to your
Automotive Research for your vehicle whille 1n our possession. exhaust system at your own expense 1n order to participate 1n this
. . e program? Yes No
3) Iloaner Car Agreement explains the terms and liability responsibilities — S
for both parties in relation to the loaner vehicle. IF _NO ELIMINATE
4) Savangs Bond i1nformation sheets. This form when completed will contain If Yes try to obtain an estimate of when these repairs will be completed

all the information necessary for a Savings Bond to be 1ssued in your

name. This should supply all of the i1nformation needed to determine 1f your vehicle is
Do you think you would be willing to participate in this program? Yes No acceptable.
f
1" RESPONSE 1S POSITIVL This 1nformation will have to be reviewed by the Project Manager and a decision

. should be made within the next few days. We wtll notify you as soon as possible.
For the purpose of 1dentifying your vehicle as a possible candidate for this study,

1 am going to ask you a few question. None of this information can be used agalinst Is 1t convenient for you 1f we contact you at this same number and time when the
you 1n any way and you should answer these questions to the best of your knowledge. decision is made. ~ Yes I
Please indicate when yo re of something.
- you are not su 1ng I’ NO, obtain number and time o _ .
1) what 1s the made, model, year, transmission type, vehicle identification
number and engine size? Thank you very much for your cooperation.

MAKE MODEL___ YEAR

TRANS: AUTO MANUAL V.I.N.

ENGINE

2} What 1s the approximate odometer reading-

3} Has your vehicle ever been involved 1n an accident? Yes No

If the answer 1s yes, indicate the type and extent of damage, i.e. frame,

engine, drive train, cooling sys-em, exhaust system, etc.
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INCOMING VEHICLE INSPECTION
SHEET PART 11

TIRES: RADIAL OR

ENGINE SIZ2E:

BODY STYLE:

YEAR:

—_———

MAKE /MODEL :

A/t OR NONE A/C

CAR NO.:

BIAS

* PLEASE GIVE JOHN R. INFORMATION

q.gv_

Control No.
Form No. 3024.1

2N EGzG AUTOMOTIVE RESEARCH...

5404 BANDERA ROAD, SAN ANTONIO TEXAS 78238 - TEL(512)684-2310 TWX 910-871 1075
TEST AGREEMENT

Your vehicle is being loaned to EG&G AUTOMOTIVE RESEARCH, INC., for use
in a government-spoansored program for cleaner air. This executed Agreement
is your assurance of full protection against any loss sustained by accident
or damage to the vehicle while in the possession of EG&GC AUTOMOTIVE RESEARCH,
INC., or its designed representatives.

EG&G AUTOMOTIVE RESEARCH, INC., agrees to be fully responsible for any
and all damage to the vehicle occurring while the vehicle 1s in its posses-
sion. Possession 1s hereby defined as care, control, custody, operation,
inspection, or storage between the time the vehicle is received from the owner
by EG&G AUTOMOTIVE RESEARCH, INC., and the time the vehicle is returned to the
owner.

EG6G AUTOMOTIVE RESEARCH, INC., agrees to indemnify and hold harmless
the vehicle owner of any repairs, damage, loss, or liability sustained by
the vehicle owner by reason of accident or damage to the vehicle while in
its possession.

EG&G AUTOMOTIVE RESEARCH, INC., agrees to provide primary automobile
insurance on the vehicle while in its possession.

EG&G AUTOMOTIVE RESEARCH, INC., agrees to exercise extreme care in the
use of the vehicle and agrees to return the vehicle to the owner in as good
exterior, interior, and operating condition, except for normal wear and tear,
as when the vehicle was received by EGSG AUTOMOTIVE RESEARCH, INC.

EG&G AUTOMOTIVE RESEARCH, INC., reserves the right to perform any repairs
and maintenance upon the vehicle, at its sole discretion, provided alil such
repairs and maintenance are performed according to the manufactureres specifica-
tions.

I, , agree to loan wy vehicle,
described as a (Year) (Hake and Model),
registered in the State of under License Plate No.

to EG&G AUTOMOTIVE RESEARCH, INT., for a
period of approximately days for a series of tests.
I further agree that, should testing not be complrted within
the time period specified above, I will execute the Agree-
ment Rerewal which is an addendum to this Agreement, for the
additional time required to complete testing. I understand
that I may refuse to loan the vehicle to EG&G AUTOMOTIVE
RESEARCH, INC., at any time and that 1 am under nc obligation

whatsoever.
AGREED TO this day of , 198
VEHICLE OWNER: EG&G AUTOMOTIVE RESEARCH
By: By:




Control No.

Data Form No. }027;3

STANDARD VEHICLE LOAN AGREEMENT

THIS STANDARD VEHICLE LOAN AGREEMENT (the "Agreement') is made and entered
into by and between Mr./Mrs./Miss/Ms. of
T S ~_______ County, State of Texas
(referred to in this Agreement as the "Participant™), and EG&G Automotive
Rescarch, Inc., a Texas corporation having a usual place of business at 5404
Bandera Road, City of San Antonio, Bexar County, State of Texas (referred to
in this Agreement as "Automotive Research").

WITNESSETH THAT

WHEREAS: Automotive Research has entered into a contract with the
United States Environmental Protection Agency under which Automotive
Research will borrow cars from the public and test those cars to deter-
mine the effectiveness of their emissions control systems; and

WHEREAS. The Participant has agreed to let Automotive Research test

the Participant's car on the condition that Automotive Research lend the
Participant a car to use during the period of such tests; and

WHIREAS: Automotive Research is willing to lend a car to the Parti-
cipant and the Participant is willing to accept the loan of such car
(such car being referred to in this Agreement as the "Car'') all on the
terms and conditions hereinafter set forth,

NOW, THEREFORE. 1In consideration of the mutual covenants and agree-
ments set forth in th1 Agreement, Participant and Automotive Research
do hereby contract, ¢ ‘enant and agree as follows:

1. Automotive Research lends to and the Participant hereby accepts the
loan of the Car whose license number and condition are set forth in the
box at the bottom of the last page of this Agreement.

2. Participant agrees to exerclse care in the use of the Car and agrees
to return the Car to Automotive Research within forty-eight (48) hours,

or two (2) working davs, after notification of the completion of the tests
on the Participant's own car, but in no event later than ten (10) days
from the date of execution of this Agreement. Upon its return, the Car
will have with it all tires, tools, and other accessories now contained in
or installed on the Car. The Car and all such tires, tools, and acces-
sories will, upon return, be in as good exterior and interior repair and
operating condition as they now are and as is inditated in the box at the
bottom of the following page, except for wear and tear caused by normal
use and except for damage caused by casualty.

3 Participant agrees that the Car will not be operated to carry passengers
or property for any money or other consideration, expressed or implied, or
te push or tow any other vehicle or trailer. The Car will be operated only
by Participant and permitted members of his immediate family, and provided
that all such operators shall be duly qualified and licensed.

1
~
T

J\ EG:G AUTOMOTIVE RESEARCH -

4. Participant agrees to be liable for: (a) all charges, fines, and costs
for parking, traffic, or other legal violations assessed against the Car,
Participant, or Automotive Research, except where caused through fault of
Automotive Research: (b) Automotive Research's costs including reasonable
attorney's fees, where permitted by law, incurred collecting payments due
from Participant hereunder; (c) Automotive Research's costs to repair
collision damages to the Car caused by the negligence or willful miscon-
duct of the operator; provided, however, that Participant's liability for
such damage will not exceed $100.00.

5. Participant and any authorized operator agree to participate as an

1nsured in benefits of an automobile 1liability insurance policy, a copy of
which is available from Automotive Research. Said policy comes before any
other insurance carried by Participant or authorized operator and contains
bodilv injury or death liability limits of $250,000 for each person in each
accident and is subject to the following limitations: A $500,000 limit for

all persons in each accident and a property damage liability limit of $50,000
for each accident. Participant is bound by and agrees to the terms, conditions,
limitations, and restrictions of said policy; it being understood that the
policy is a standard Texas motor vehicle policy.

6. Participant releases Automotive Research from any liability for loss of
or damage to any property left, stored, or transported by Participant or
any other person in or upon the Car, during the term of this loan, or after
return of the Car to Automotive Research.

TO WITNESS this Agreement, the Participant has signed below and Automo-
tive Research has caused the Agreement to be executed by its authorized

representative, all under seal, as of the day of , 198
in the city of San Antonio, Texas. -
PARTICIPANT: EG&G AUTOMOTIVE RESEARCH, INC.:

By:

Driver's License #

Expiration Date By:

CAR_AND CONDITION

DATE:

Loan Car License No:

Loan Car Condition: OUT OK/Initial

DATE IN OK/Initial

Defects noted when Car was received by Participant:




EG&G AUTOMOTIVE RESEARCH,

5404 Bandera Road
San Antonio, Texas 78238

SAVINGS BOND INFORMATION

INC.

Control No.

DATA FORM NO. 3024.6

NAME

SOCIAL SEC. NO.

CLASS/SERIAL NO. ]

STREET ADDRESS

CODE NO.

CITY

STATE

Z1p

YEAR/MAKE OF VEHICLE

HOME TELEPHONE NO.

BUSINESS TELEPHONE NO.

MODEL OF VEHICLE

OWNER ACCEPTED REJECTED
THE FOLLOWING PERSON, IF ANY, IS TO ™ CO-OWNER

BENEFICIARY
NAME SOCIAL SEC. NO. BOND NO. ISSUE DATE
MAILING ADDRESS (IF DIFFERENT THAN ABOVE) REMARKS

CITY

STATE

z1p

—gv_

DAt i 0y HoL 4,4

TEST AGRUENENT ADDENDUM

I, owner ( } and/or joint-

owner ( ) and/or principal draver( ) of the vehicle described as a

(Year) {Make and Model)__

registered i1n the State of ' , agree to extend

original testing agreement dated ., 19 for a

period of . days.

VEHICLE OWNER

By- _ e

Date:“



SITE VEHICLE NUMBER

1. How many adults are there in your family?

2. How many drivers are there?

3. How many of these drivers are employed?

4. How many children do you have living at home?

5. Altogether, how many cars or other vehicles do you (and your family living
with you) own or lease?

l 1. ONE I I 2. TWO I [3. THREE l l 4. FOU;] l 5. FIVE OR MORE

6. How often is the car we are testing tuned up; according to the owner's manual, at
least every 6 months, every 7 to 12 months, or less than once a year, or what?

TOO NEW
. TO BE |—————> TURNTOP. 2, 7.
TUNED
L gE;?"zT ,. 71012 ,. LESS THAN o OWNERS , OTHER (SPECIFY)
s MONTHS ONCE A YEAR MANUAL

6a. How long ago was the last tune up, & months ago or less, 7 to 12 months, or
longer than 12 months?

6 MONTHS 2 7 TO 12 3 LONGER THAN
OR LESS *  MONTHS © 12 MONTHS
] I I
2

6b. Was the tune up done by a car dealer, a service station, an independent garage,
you (or another family member), or someone else?

OTHER (SPLCITY)
1. CAR DEALER 2. SERVICE 3. INDEPENDENT 4 SELF/OTHER

STATION GARAGE " FAMILY MEMBER 7

’__J
S—
.

_gv_

7. We are interested in the fuel economy people actually get with their cars. How

many miles per gallon do you get with this

car in city driving’

MPG

IN CITY

8. How about on the highway?

MPG ON HIGHWAY

9. Is unleaded gascline usually used in this car?

1. YES

9a. Is regular or premium used?

|1. REGULAR l IZ. PREHIUHI

GO TO 10

9b. 1s regular, premium, or some other fuel
used?

[1. REGULARI IZ. PREHIM [7. OTHERI
| I ]

TURN TO P. 3, 11

10. Unleaded gas is more expensive than leaded and at times has been hard to find. Have

you ever used leaded gasoline in this car?

[we) e [

DON'T
KNOW

10a. How often has leaded gasoline been used?

TURN TO P. 3, 1] —————>
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11. Have any special modifications like installing high OFFICE
gh performance equipment been made Ra
to this car to improve its performance? quip ma AIR NOISE AND RADIATION
.
1. YES 5. NO . Don'T
8 KNOW
[ Dear Participant:
GO TO 12

hank you very much for your participation in our vehicle emission testing
1la. What has been done? progran. We are conducting a follow-up on this effort and would like your
response to a few questions on the program. These may be answered after you
have had a fev days to become reacquainted with your vehicle. You may use
this self-addressed franked envelope to submit your responses.

1. "Werz you treated courteously and efficiently by the personnel at our
SRC THUMBNAIL SKETCH contractor's lahoratory?"
Yes ﬂ No D
2. "Do you feel that the performance of your vehicle is now different than

vhen it was submitted for testing?™

Yo noticeable change n

Slightly better D Slightly worse D
Huch bet:er rj Much worse D
3. "Are you satisfied with the present performance of your vehicle?"”

Yes D No D

Ve appreciate the time you have spent in cowpleting this questionnaire, If
you would like to receive a summary of the emisslon results on vour vehicle,
please £111 in the name and address for mailing in the space below:

tlere
Street (Plcase
City, State Zip Print)

Any Other Comments?

Contractor Usc:
Test Location Test Date _ Run o,

_LV_



J\ EG:zG AUTOMOTIVE RESEARCH,
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5404 BANDERA ROAD SAN ANTONIO TEXAS 78238 + TEL(512)684-2310 TWX 810-871-1075

Dear Participant:

This letter 1s to express my thanks to you for your recent participation
in the exhaust emissions testing program which EG&G AUTOMOTIVE RESEARCH,
INC., 1s conducting on behalf of the Environmental Protection Agency.

In addation to the tank of gas, savings bond and use of a loan car whach
you have received as 1ncentives for your cooperation in this effort, we
may have performed maintenance 1tems on your vehicle according to the
manufacturer's specifications. Attached for your records 1s a detailed

summary of any maintenance performed on your car while in our laboratory.

Again, thank you very much for your kind cooperation in this important
effort.

Sincerely,

i

Mark D. Dalen
Project Manager

MDD/bh

Attachment

oﬂ\\, EG:G AUTOMOTIVE RESEARCH ..

5404 BANDERA ROAD SAN ANTONIO TEXAS /68278 - TEL{512)684 2310 TWX 910 871 1075

Dear Vehicle Owner:

Thank you for your response to our recent inquiry on your vehicle.
This information will be valuable in our overall data gathering
process.

Unfortunately, your vehicle does not meet all of the specifications
and requirements for this particular study and can not be used 1n
the actual testing phase at this time.

Again, we would like to express our appreciation for your timely

response.

Sincerely,

4

Mark D. Dalen
Project Manager

MDD/bh



VEUICLE OWNER QUESTIONNAIRL
DATA SHEET

VEHNICLL UWNEH QUESTIONNAIRE
DATA SUELT

CONTRACT
NUMBER

LLLNT sfol2 s § . S R TR 1OENT

&1 On 3 yeacly basis. how many thousands of alles is this vehicle dciven?® 1 {0-5)
2 (5-10)
3 (10-15}
13wt as the brand puee of the fuel you nermally use isce list helow)™ 4 (15-20)
- $ (20-30)
/) Have you, or nthers ever noticed a hydrogen sulfide {rntten eqas} 1 (never) 6 (over )OI} o)
odox 1n the vehicle exhaust? 2 tseldomy
) (nccasiconally) 7)  Where 13 the driving done? a) City expressways 1 (slmoec al})
4 {frequent o) 1 tmost)
5 tdon't know) atmost all: D75y 3 (some)
- O] vost. 75-51y 4 {little or nonet an
11 Mave yau over used assohol in thia vehicle? 1 (never) Litete ar ::"::g;:" ST ey seeeees IRTIT=ITSrYSY)
2 tseldom) " 2 (mest)
3 {occasionaliy) 1 (soma)
4 terequently) 4 (liztle or none) un
S (Aun't knowt
0 €) Othar city streets 1 (alwoac alll
2 (most)
41 11 you have used g ohul, ) Mave yu eoticed avy differince an 1 tnever wsedd grenhal) 1 (sonal
the vehiclc performance’” 2 (perf. 1s betterd 4 {lictie or none) ian
3 lper{ 18 woree)
1 tue dafteccnce) 7 d) Aural expressways 1 {almosc all}
5 _f{don't knowl 2 (mose)
5] Nave you noticed any difference in I {never used gasohol)  (some;
fuel economy? 2 ttuc) economy better) 4 (liccle or nonet i
3 (fuel econumy worse) ) Othar rural roads 1 (almost ail)
4 tao drtference) 18) 1 (wost)
5 (dun't know) ) fsome)
51 How long ago did you purchase the vehicle to be tested? 1 40-3 mantie ) 4 tliteis ar ncaet (15
2 (3-12 muntlis)
VY A1-2 years) d) How ts the dciving done? a) To and froe work 1 (atlzost all}
4 {over 2 years) [} 1 (mowt)
almost al): D 7% 3 (scoed
most: 75-51v 4 (litels or nons) (101
some: 50-21%
Little or sone- € 20% b} Siopping and errands 1 (alawsc ally
1 (rasch
3 (sore)
4 {lictle 2r noael um
e — P
] Business {not to and from ~orx) 1 (aimost all)
2 {nmost]
DATA ENTRIES FOR QUESTICH #3 1 (some)
4 (liztle or none) 118)
ENTER BRAND BAME  ENTER BRAND BAME  ENTER BRAND war  BTER BRMIC WAME  EVITR fhA — -
£ t = ToToTESs e B d) O her (social, vacatlons, etc.) L falzcse all)
AnoC AMOCO CLAR  CLARX FInA  FINA MOBI  HOBIL SHEL  SHELL ChID LmiL 3 (most)
ARCO ARCO CONO  CONOCO GEMC  GEMCO MOTO  MOTOR SINC  SINCLAI® VISK  VIZI<ERS 3 (some}
ASHL ASHLAND CRUW  CROWN GULF  GULF PENN  PENNEYS SITE SITE WARD  WARDS 4 (litcle or none) 119;
BONA BONAF IDE DERR  DERBY HESS  HESS PHIL  PHILLIPS SKEL  SKELLY ZEPK  2EPAYR
Bp BP ENCO  ENCO HUDS  HUDSON SCOT  SCOTT STAN  STANDARD o OTHER 31 tHow did you get hare today? 1 {city strewts saly/
CHEV CHEVROMN €SSO ESS50 MARS  HARS SEAR  SEARS SUNO  SLNOCO vaar UNKLOWN -] i isocme expressway)
cIre c1rco EXXO  EXYON MART  MARTIN SHAM  SHAMROCK TEXA  TEXACO VARE VAR ISUS 3 lprimarily zxgressways) 200
vs  IF BRAND 13 ‘OTHER® THEN ENTER THE FULL BRAND WAME VEHICLE OWMER USES Approx. miles [:I:] R
|
I
O
i



VEHICLE OWNER QUESTIONNAIRE VLEUICLE UWNFR QUESTIONNALRE
DATA SHLET

DATA SHEET

’ A

. bi

e ¥

ONTRACT conTRACT] A ! f
NUMBER e b

NUMBER
IDENT ﬂﬂz Iz. (DENT 3 IO
" ”» - . . [ " . se .
14, Zverall, are you rsasonably :a:[:h‘cd with the engine L (yes}
et >
10} How 15 this vehicls used® a) Driver only 1 {almosc all) perfornance of this vehicle 2 (rost of the time)
3 {no) “n
1 (most)
almost all > 75y 3 tsome)
most: 15-S1y < 15) Haow long ago was the last o1) change? 1 (too new, noc duel
(litele or norei “2n
some  50-21% 2 (due, but not yet donel
ltttle or noney ¢ 20% b) Drivar and ona passenger 1 {alsost all) 3 {0-6 oonths agoi
2 (mowx) 4 (6-12 months ago)
3 (some} 5 (Over | year agoj
4 (lircle or ncnel (24 6 {don't know) (an
c} Oriver and 2 or more pawsengecs i (alnosc all} 1) If you purchased the venicls under warganty, how many timas 1 (no warranty}
1 teose) has 1t been returned for warranty repairs? 2 (naver recurmed)
) tsome} 3 (twice)
4 {little or nona) [R3] 4 () of roce)
d) Drivar only with heavy cargo 1 {aimosc all) $ {don't know) tn
2 (mose) 17} Ahar wes the nature of the varranty reparr? 1 tao warraigy?
3 tsome) 2 {never returned)
4 (lirtle or rone) (281 3 {recall}
4} Drivar, passangec and cargo 1 faimost all) 4 (driveabilaty)
2 (rost) 5 tother) i)
) {some} T —
4 |latrie or -one) 127 16} Mave sou had any repairs o your vehicle for the i lyes)
.orrection of driveanilicy problems? 2 (no problems) (151
€) Towing a traller 1 {almost all} —_——
2 (most) 14} ~hat repalrs were performed on your vehicle to correct 1 (none) T
1 (sowe) the driveability problems? 2 {carvurecar)
4 (little ac nonel (2o} 3 (enginel
Specafty 4 lemrpnion cont:ol system
11} On a typical day, how many trips 4re made vith this venicle? $ {ignition system)
{One trip 1s definad as starting the enginae, traveling $ locher)
some distance and scopping the enginal (- 7 (don’t \now) (363
©2) On a weekly basis, how often 13 ful( cthrocttle accelecacion used? i (seldom) 20U} 4ow long a0 were these repairs accomplished? 1 {no recairs)
2 {orce or twice) 2 10-) sonihs)
3 1€ zives) 3 ()-8 sontns)
1 levery day) 31 4 lover & ~anthy)
5 tdon't know| [(ER2)
LI .o ,ou now experienca any sngine a) Hard starting 1 (yes) . IO
oerformance groplems with this vehicle? 2 taal an 21) dere these repairs effective in cocrecting the driveability problems> I o repairsl
bl Stalling 1 (yes) 2 (yes}
2 (nat e ) lnot [RL]
el Rough idle 1 (yes) ] — s
i (no) - 221 Is tnis venhicle operated regularly on unpaved roads, in competitive 1 (yesi
— avents, or in hauling or transporting loada heavier than for 2 (no)
d] Engine misfir ng 1 (yes) Which it was designed? 3 (den € krow ERN
2 ino) 135 '
e} Poor acceleration 1 (yes) h
2 tno} (B0
£) Stusbling 1 (yss)
2 (no) (R
g Hesitation I (yesi
2 (no) V13
h)  Engine knock or ping 1 tyes)
2 (no} ! 3=t
1} Dieseling (after run) ﬁ Tyes) 1
(noj ' [

_Og_



VEHICLE OWNER QUEST1ONNAIRE
DATA SHEET

VENICLE OWNER QUESTIONNAIRE
DATA SHEET

L:ONTRACT
NUMBER

) IDENT 310 lz

rru. Has the vehicle ever had major damage in a) Engine 1 {yes) 301 Do you accurately Feep records of the fuel economy on this vehicle? 1 (yes)
any of the following areas? 2 {no) (o1 2 (no) tad?
b) Cooiing systeam 1 (yes) JI} Mre you concerned with the fuel ecounomy of this vehicle? 1 (yes)
2 (no} 151) 2 (no) oS
€) Fual systea 1 (yes) 12} Date of last clty o1 state inspection o) month r—
2 (no} 52 . - tbo-0n"
2 gontt knev 2. noc requited X never inspected
" A o0
4) Exhaust systea 1 tyes) b1 Yeor (6= 1)
2 tno) 53
33b mit your vehicle pass or fail the inspection? 1 (pass)
®) No damage 1 (yes) 2 {tar})
2 tno} (s 3 {don't know}
4 (not required)
£) Don't know 1 (yes) S (never inspected} (RLl]
2 (no) (<31
T T o ) a) Dues your odometer Indicate the true number of miles un your cai? 1 (yes)
23} das che catalytic converter ever been replaced on this vehicle? L {no cacralyse) 2 {no} i
2 {yes)
3 (no) bl If no, specify approximate total numher of miles this vehicle has
{7277
4 tdon't know) (56) been driven
25) was the vehicle testad in a previous EPA program? 1 (yes) -
2 tno) 5T v
o) Jas sny maintenance perfsrmad since the last tasc? 1 tysa)
2 (no) (s

{not tesced)

(wsrrancy)
(tane-up)
tnone)

(not tasced) (53

24} How much did the msintenance cost?
001 no maintenance 002 don't know 0¢3. not tested o o

(no maintcnancel

(dealer) !
lindepandent garaqel
(tune-up clinic)
lyourselt)

(not tested} R

27) What type of maintenance was performed?

o

131 4ho perforved the maincanance?

L POV

_lg_



2)
3)
4)
5)
6)
7)
8)
9)
10)

12)

APPENDIX B
EPA Vehicle Data Packet

Vehicle Information Data Sheet

Engine Parameter Data Sheet

Vehicle Information Data Sheet

Mechanic's Inspection Form

FTP Test Data

Highway Fuel Economy Test Data Sheet

Bag ldle and 50 MPH Cruise Test Data Sheet
Four Mode and Loaded Two Mode Test Data Sheet
Propane Gain Data Sheet

Comments Data Sheet

Driveability Evaluation Data Sheet

Emission Component Data Sheet

-53-



VEHICLE INFORMATION DATA SHEET

ENGINE PARAMETER DATA SHEET

@ 14
8 8
x - - -
contRact| |BZ I z3 He ho
NUMBER =z Ya _733 W =] .
enT [3[o]2 ] VF
0 {3 11 0|2 A IDENT
i) 1 P )
F ¥ gl [qlE
5l 83| lett]| 1o EIE| |28 |2[3] emossven o —
3|88 Elyp | w | ww ENINE HHEHEAH WEIGHT F
3|8 z 0%lxo|xa OISF z|2 ele gz RATING alo UNE
i G? z1g| [oS|eqg|gq| MoDEL HHH HEIH Y o s
HE ¢l2] [s¥|50|=20] cooe i o £ M HEI i iL.,. : OnN so0 e
CARD-V1 I ﬁL I l l ] ]j l I l CARD G1 IT hs i
5 10 5 20 2 30 35 0 — 5 -~ — -
9 | ACTUAL STANDARDS — ..
5 E __BURD __ §
DATE H JOLE —
3 ‘ £ HC co NOX 2 MEAS SEC
wle VIN (LEFT JUSTIFY) R it mim " HC 5
313]y vim M . b o am/m | emim: - eommex | |8] 14] : _
HEER SRNNENRNRNNENEENED ROENREECHECE B T] [T o]
- L5 50 55 60 85 70 75 ) S
w 45 &0 8
H «9 EPA FUEL
I w3 | Eeconomy
::3 LEAD CONTENT 28 {GUIDE)
com"m;‘cvoﬂ é‘ﬁ OF FUEL ‘jé TIRE SIZE
NUMBER oot omsigal 43 (LEFT JUSTIFY)
CARD v2
s T i5 20
I TIRE PRESSURE tos) — —  — LI/IRE g;n &
— MEASURED — —sppc - [WEAR gé PREVIOUS | x @ (AT
TIRE MANUFACTURER %5 |CONTRACT| 83 [ contmacy
(LEFT JUSTIFY) _ i RF LR | AR |FRONT| REAR | LF RF ?-‘i NUMBER | +Z NUMBER o
1 i l HERRRGE
a5 % 88 80 &5 76 [ 80
EMISSION STICKER PART NUMBER
ENGINE FAMILY (LEFT JUSTIFY) (LEFT JUSTIFY)
[ - - . -
o [T LTI TITIITTL TOOTIL T T
D I W0 i5 20 25 E) % ! o
EGR VALVE PART NUMBER CARBURETOR PART NUMBER ’
(LEFT JUSTIFY) (LEFT JUSTIFY)
EEARNARENENNER NENNRNERN SE
a5 ) 55 60 85 ) 80
T I M E cC 0 5 T
DISTAIBUTOR PART NUMBER INSPECTION REPAIR
{LEFT JUSTIFY) uns win | uns i CoNV I-wAY
oarova | [ [ [ [ [[TIIT[L] MTTeI LITTI T 1] T
5 0 15 20 b3 30 80

_Vg_




Control Ho.
DATA FORHM .‘IO.:{Q 4.

VEHICLE INFORMATION DATA SHEET Page 1 of 12

5 MECHANICS INSPECTION FORM
o©
CONTRACT 3
.} NuMeER 2z
1IDENT |3 Olzli | 0
T T80
z - 14 & 2 | .
3| 53 g wlg|8] [a]|2| |2l3} cross
Bleg| lelz] | HEBEBEHREH E ROSS VEH ‘ VEHICLE NO.
Y| o¥ s b a|s - —
38| [ElE] 185 28 58] woor | | S| |B]3]3] l2|5]8|E[5] mavme HE
HEH HE 3¢ [58]38 CODE cio HE B 3|32 52 b METE Fuel Filler Neck bamage . 1 - Yes, Unleaded fuel vehicle
CARD-V1 l ! [ r l l l l l l [ H _LI lT 2 - No, Unleaded fucl vehicle
5 10 5 B % 3 40 3 - N/A, Leaded fuel acceptable
g w - ACTUAL STANDARDS
| &] . Bunp g
5 DATE H
= H HC co NOX
S 5 Y YIM M YIN;'EEF'AJUSHTV? " 5» gmime | gmimi | gmeou . AXLE RATIO
NRNRAN :NARRERRANERRARRREY RORRNNORACE HE _
R T - T '" [ S [ L 80
x ° =8| eparuee TIRE MANUFACTURER
it a w3 | €conimy
~9 LEAD CONTENT & 28 IGUIDE)
“% OF FUEL 3 Yo
&0 3 89 |y awy
- g e L grsial & (G2 | MPG | MPG EGR VALVE PART NUMBER o (Includes all spaces, slashe-.,
CARD V2 I I [ [ .LI] V] [ dashes, etc.)
- T ” i 5 20 B
CARBURETOR PART NUMBER {Includes all spaces, slashes,
— — — TRE PRESSURE psn TIRE dashe's, etc.)
- (- MEASUPED - ~— |~ —sppc. - [WEAR ' )
L RF A AR |sRont| rean [ e nrj DISTRIBUTOR PART NUMBER (Includes all spaces, slashes,
l ] 1 I r J dashes, etc.)
Tss T T e TS

EMISSION STICKER PANRT NUMUER
EMGINE FAMILY (LEFT JUSTIFY) (LEFT JUSTIFY)

PLLPPTLLTTTLNTT ] e | 11| PELLTT T

camoval| | ]

3% . 40

_gg_



FTP AND EVAP TEST DATA SHEET
FTP TEST DATA

Page (1 of 2)

&
xm
contract | | 92 Eg
NUMBER -z 7]
IDENT 3|02 |4 0 1|ll Flo
- iy 3 10 80
INERTIA
WEIGHT
ibs
CARDF) l l I
5 10
INLET
VOLUME OF GAS Nuggsn BAROM PRESS '%\:fp
REVOLS “HG "HG F VMIX
II-IIIII HENE NECEERECH
10 15 2 25 30 40
CONCENTRATION OF DILUTION AIR
WET DRY
BULB aum DISTANCE HC co NOX CH4
'F MILES ppm ppm % €02 ppm ppm
| | H . | [lof [ [ ]o[ [[o[ [[1[1e[|]]Te]l]=
50 §5 60 65 70 75
—_— CONCENTRATION OF DILUTE EXHAUST SAMPLE -
HC co NOX CH4
ppm ppm ¥ CO2 ppm ppm
[T el JIT I ol [Te[ TTT]{T1ef [I1]lefK
5 10 5 20 25 30
VOLUME OF GAS NUMBER INLET cvs
BAROM PRESS TEMP
REVOLS F VMIX
II-IHH L] THI lHLLLHIIIlm
65 70 80
_ -—-— CONCENTRATION OF DILUTION AIR —————— e
WET DRY
BULS BULB DISTANCE HC NOX CH4
*F MILES ppm wm % CO2 ppm ppm
MII [ el ] [ 1ol [J [ 1e[ [fo] [T1]lel 1] o]
[ 5 25 30 35 40
——  — — CONCENTRATION OF DILUTE EXHAUST SAMPLE ———————
HC ) NOX
ppm ppm % C0O2 ppm
[LI Qo [TT L1 ol [lol [T ]1]]el
45 50 55 60 6

_gg-

FTP AND EVAP TEST DATA SHEET
FTP TEST DATA (continued)

LT

i < [0

1DENT . 2t PRI R g N b
20
INLEY
VOLUME OF GAS NUMBER Cvs
Vo) OF BAROM PRESS TP
" REVOLS “HG "HG VMIX
wos [ [l LIVIILTTT M TIel[]]lef] II
8 10 (3
CONCENTRATION OF DILUTION AR —— o |
WET DRY
BuLB | BULB DISTANCE HC co NOX
oF o ppm % CO2 ppm
[ T fol | [of [T []e]
] 65 70
CONCENTRATION OF DILUTE EXHAUST SAMPLE —
HC NOX CH4
ppm vvm % €02 ppm ppm
BNNCNARNNRCRECHRBNRRNCRANNRCE: -
| N . TRy
5 15 20 25 30
EVAP TEST DATA
&
xm
CONTRACT R Eg
NUMBER -z 1]
IDENT 30]2'4.2 1l
5 [
NET HC CONC —_— BAROM PRESS ——— TEMP
ENCLOSURE
VOLUME NT FINAL L0 FINAL NIT L
" Ppmicaton ppmvcarbon NG e 1
owoes | [ [ [T TTTIol [TTTIo[[[le[T111e[T}]
- 5 10 15 20 25 T
HOT SOAK
AMB
HC CONC BAROM PRESS TEMP
Y FINAL NI FINAL it FINAL
1 ’umtbmoﬂ_ _ G “HG F ¥
DO [ [ [ el [T [fel{TTo[[ITIJT]T
- 55 T TTeo 3] 70

Page (2 of 2)

80




HIGHWAY FUEL ECONOMY TEST DATA SHEET

NUMBER

BAG

IDLE AND 50 MPH CRUISE TESTS DATA SHEET

BAG IDLE TEST DATA

VOLUME OF GAS NUMBER cvs
o) OF BAROM TEMP
w REVOLS “HG F VMIX
BAGH l l.l | I I l l | | ] hd VOLUME OF GAS NUMBER INLET
3 0 15 25 40 “,"?’ nE%Ls
CONCENTRATION OF DILUTION AIR
wer | ony o [[Jo[ [[[TIT]1]
BULB | BuLB DISTANCE HC o] NOX CH4 6 10
b b MILES bpm ppm % co2 pom ppm CONCENTRATION OF DILUTION AIR N
NENEE NECHEN AERCRRNRCHNCENRNNCRRRNONGE |
wer | oav
I3 50 55 (] (5] 70 75 ) BULB | BuLB seconos HC co 5 NOX CH4
e CO2 ppm
CONCENTRATION OF DILUTE EXHAUST SAMPLE l"l [l OF est ] i’ﬁ";l 1”'?.[ [.' l"_l“"',.[ T I Jo[
HC co NOX CHa 45 [} 55 [ 85 76 s
ppm Ppm % CO2 ppm ppm CONCENTRATION OF DILUTE EXHAUST SAMPLE —
ENECHNNRNRCENCNNNARNNCHNNNNCN OO )
§ 10 15 20 25 30 80 p’;?“ pom % coz bom
LTI Tl [TT ]Il Il [TLT1] o]
3 10 18 2 2%
50 MPH CRUISE DATA
CONTRACT
B NUMBER | ~
IDENT 310142
o ll If . ,J l‘_
INERTIA ENGINE
SPEED HC NO
_ WE:::HY ‘CHH;{AL pm ppmhex | % CO *% CO2 ppm
owoso | | ] | HER BERRRRCARNNCEERERE
T 45 50 3 60 65 70

_Lg_




FOUR MODE IDLE AND LOADED TWO MODE TESTS DATA SHEET PROPANE GAIN DATA SHEET
Page (1 of 2)

FOUR MODE IDLE TEST DATA

CONTRACT
IDENT P
IDENT -
— e FIRST IDLE READING IN NEUTRAL —— .
3WAY CLOSED LOOP
ENGINE
s e | wen |
cwomt | | [ ] [TTITIeLT11 ] | [ 111 nedtraL | pAVE
5 10 15 20 25 40
2500 RPM
STEP 1 PRESET FLOW RATE
wr\gn % CO % CO2 :‘pvon
] | | ] 50] [.I l 65] ,.[ l Lo : " ;0 STEP 2 RECORD: a) FLOW RATE E‘ D
SECOND IDLE READING IN NEUTRAL —— b) APM H-]:[I:
SHeto He No 5 m
mhe! % CO % CO2 | ® [ ]
Py l“""l | ‘i" l 'i I I'l l l I'I | l ] ‘“‘"‘I ; ¢} IDLE %CO 1‘5[ I l Izol ‘
T s 10 15 20 25 a
FINAL IDLE READING IN DRIVE — — —— STEP 3 INDUCE PROPANE, OBSERVE VEHICLE BEHAVIOR B
ENGINE RECORD ONE: #) RPM RISES SMOOTHLY TO m l I l
sr::[) pprvv?\ox % CO % CO2 p':aga et 0 ]
[ | [ 11111 lo] 11 o] 11 [T] w2 b) RPM FALLS SMOOTHLY TO L L -
45 50 55 60 65 80
LOADED TWO MODE TEST DATA ¢) ENGINE RUNS ROUGH AND THEN D D
STABILIZES (1-YES) o T
g ;
went | 3] o] 2]« (ﬂz 1 TRy * “®
- 5, 10 15 B - % e) RPM STAYS THE SAME (1-YES) D D
— —— 30 MPH MODE 47 48
mERTIA — ENGINE | - o STEP 4 WHEN ENGINE STABILIZES, RECORD:
Ibs HP mpm ppmihex % CO % CO2 ppm - - - i
oo | LT (o[ @ TT T ITT T TITISITLIT] REEE HEEN
5 10 15 20 25 30 40
T —— ——— |DLE MODE IN NEUTRAL —— — b) IDLE %CO X I |.I I I l.l I
ESNPGDENDE 60 85
u)Em l ppr’r‘\(li\ux % CO % CO2 p’;g! Elz'
NN BENRRRCERRNORNNNNAN: v v B ;
45 50 55 60 65 80
{Continues on Next Page)

_gg_
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PROPANE GAIN DATA SHEET corums
Page (2 of 2)

LJNTMC
HUMBER

T o 3Jo]2]« §

IDENT

3-WAY CLOSED LOOP (Continued)

O O O O T

STEP 6 WITHDRAW PROPANE, OBSERVE VEHICLE BEHAVIOR

necommone: o mewmsesswoorvro | | [ [ [T 1] OO O O O O T T LD

SI 10|
b) RPM FALLS SMOOTHLY TO | | | - I l I
15 20]

STABILIZES (1-YES)

o oawewme rovan oty || ARRRARRRNARRARRRANANRNENRARRRRRRRRAREY

d) ENGINE DIES (1-YES)

e OO OO O O O O T TR

o) RPM STAYS THE SAME (1-YES)

STEP 6 WHEN ENGINE STABILIZES, RECORD:

) row TTEM L] IRNNANNNNRRANNNANNAARANANANNRNRRRNRNRY

b} IDLE %CO [ ol []1 [o] |
—— IARNRARNRNRRRNRNRNN AR RRNRRRRRRNNANDD

VEHICLES OTHER THAN 3-WAY CLOSED LOOP IEENEERERERI NN RIRNNRNORIERRERRNNERNNY

IN DRIVE WIO PROPANE

i ‘jw"i'miJmm» o J Frirferts BRNRNRRRNNRRENANRNARARIARRERARNNANNRNEY

RPM SPEC
LEAN DROP|

OR
PROPANE

(11

20 25

-6G- TRANS SPEC
w



DRIVEABTLITY EVALUATLON DATA SHELT R $e3 .
EMESSION COMPONLNTS DATA SlIEL Pajgoe {1 -0y

JLONTHACT]
LUMHER
—— . 0
AMBIENT TEMPERATURE OF II (41-43) JOFNT
ROAD CONDITION (1-DRY 2-WET 3-ICY 4-SNOW) 234 (44)
CONSTANT SPEED PHASE
NUMBER OF STALLS, PASS:"OUTS UPON PART THROTTLE D
ACCELERATION TO ROAD SPEED (45)
ACCELERATION QUALITY 12345 (46} INDUCTION SYSTEM
CRUISE QUALITY 12345 (47
SIIGHT ACCECLERATION RESPONSE (PASSING) 12345 (48} a) HEATED AIR DOOR ASSEMBLY
JDLE QUALITY AT STOP WITH A/C 'ON' 1234509 (49)
IDLE QUALITY AT STOP WITH A/C ‘OFF’ 12345 (50 b} TEMPERATURE SENSORS
ACCELERATION FROM STOP PHASE
[j QUALITY OF ACCELERATION UNDER 1/4 THROTTLE 12345 (51) c) AIR FILTER ELEMENT
QUALITY OF ACCELERATION UNDER 1/2 THROTTLE 12345 {52)
QUALITY OF ACCELERATION UNDER 2/3 THROTTLE 123 (53) 3) HOSES
QUALITY OF ACCELERATION UNDER 3/4 THROTTLE 12345 51
RESTART PHASE o omeR
Lf CRANKING TIME TO START AFTER 10 MIN (IN SECONDS) (55-56
IDLE QUALITY AFTER RESTART Il 2345 (5N CARBURETOR AND FUEL SYSTEM - FUEL SUBSYSTEM
a} CARBURETOR ASSEMBLY
COLD START AND IDLE PHASE (DYNAMOMETER)
INITIAL CRANKING TIME (IN SECONDS) (58-5¢ b) IDLE MIXTURE ADJUSTMENT LIMITING DEVICE -
NUMBER OF ENGINE IDLE-OUTS AFTER START (60)
NUMBER OF ENGINE STALLS AFTER GEAR SELECTION (61) ) IDLE MINTURE
HESITATION, 1AG UPON SLIGHT ACCELERATION (1-YES 2-NO) 12 162)
1DLE QUALITY 12345 (63) 4) IDLE SPEED
DRIVE AWAY PHASE (DYNAMOMETER)
NIUMBER OF STALLS, PASS-OUTS UPON S'LIGH’I‘ [] e) IDLE SPEED SOLENOID
ACCELERATION TO ROAD SPEED (64)
ACCELERRTION QUALITY 12345 {65) £) FUEL INJECTION COMPONENTS
IOLE QUALITY AFTER 0.2 MILE FROM STOP 12345 (66)
NUMBER OF STALLS, PASS-OUTS UPON SLIGHT D q) HOSES, LINES, WIRES
ACCELERATION TO ROAD SPEED (67)
[ ACCELERATTION QUALITY 123 -1454_‘1 (68) h) OTHER
I0LE OUALITY AFTER 0.4 MILES FROM STOP 12345 (o)
QUALITY CODLE (79-6t

9=IF NOT LQPD, S5=EXCELLENT, 4=GOOD, 3=FAIR, 2=POOR, 1=FAIL

]
(o)}
7



MLy A NLS SN THN Y R o
LMISHION COMPONENTS DATA 5L Fage 2 oF ! TON G0 PONENTS DATA s5ti8 e e

ZONTRAC

NUMBER
IDENT Ialolzla

1BENY

CCos

crnes
SYS PErZ CDE

SUB SYS Pzrs CODE
5U%

SUB SYS
DNLLENT

| IGNITION SYSTEM

CARBURETOR AND FUEL SYSTEM - CHOKE SUBSYSTEM

a) CHOKE ADJUSTMENT (NOTCHES) a) _DISTRIBUTOR ASSEMBLY

b) _INITIAL TIMING

b) CHOKE ADJUSTMENT _(VACUUM BRE!K)

€) INITIAL TIMING LIMITING DEVICE

c) CHOKE ADJUSTMENT LIMITING DEVICE

d) SPARK PLUGS AND WIRES

d) FAST IDLE SPEED

e) VACUUM ADVANCE ASSEMBLY

e) VACUUM DIAPHRAGMS

f) SPARK DELAY DEVICES

£) ELECTRICAL CONTROLS

g) SPARK KNOCK DETECTOR

g) EXHAUST HEAT CONTROL VALVE ASSEMBLY

h) ELECTRONIC TIMING MODULE

h) 1I0OSES, LINES, WIRES

1) COOLANT TEMPERATURE SENSORS {TVS}

1o

)} _ OTHER

j) HOSES, LINES, WIRES

k) OTHER




1DENT

.-Zg_

EMIESS LN COMPONENTS OAPA o

EGR SYSTEM

a)

EGR VALVE ASSEMBLY

N b)  BACK PRESSURE TRANSDUCER

c)  DELAY SOLENOID

d)  VACUUM AMPLIFIER

e)  VACUUM RESERVDIR

£} COOLANT TEMPERATURE SENSOR (TVS)
i q) _ HOSES, LINES, WIRES

h)  OTHER

EMISSION COMPONENTS oatA sintaa

JCONTRAC
NUMBER i

TTTIL

L1

60

LOENT

Paye (5 uf ©)

AIR INJECTION_ SYSTEM

L —

a) AIR INJELTION ASSEMBLY N

b) AIR BYPASS VALVE

¢) AIR DIVERTER VALVE

d) CHECK VALVE

e) DRIVE BELT

f) HOSES, LINES, WIRES

q) _OTHER

PCV_SYSTEM

a} PCV VALVE

b} PCV FILTER

c) HOSES

) _OTHER




L N | S . . B
Va4 + EMISSTON COMPONENTS DATA S0 (R AR T Y]

CMILG 0N COMPONRRTS DATA Luta.d

]
N
C [s}
; 6 l”
ki AR
(Y (o] 8 k)
s ol b
w y“) !24 v
:/[: |.>;l m_(j 1,
= @i n
) [ ] e M) -
mlints i
EXHAUST SYSTEM f)  oTHER Ar

J-WAY SYSTEM

a) MANIFOLD, TAILPIPE, MUFFLERS

a) ELECTRONIC CONTROL UNIT

b) CATALYST

b) OXYGEN SENSOR

¢} OTHER

I

rmmumw

a) CANISTER

c) BAROMETRIC PRESSURE SENSOR

d)  LOAD SENSOR (THROTTLE POSITION, MANIFOLD VACUUM, ETC.)

e) ENGINE SPEED SENSOR

b) CANISTER FILTER

¢) CANISTER PURGE SOLENOID/VALVE f) COOLANT TEMPERATURE SENSOR

g} CRANKSHAFT POSITION SENSOR

HOSES, LINES, WIRES

F [:}]

e} OTHER

h)  EGR POSITION SENSOR

i)  EGR CONTROL SOLENOID{S]

ENGINE ASSEMBLY

i) AIR/FUEL CONTROL ACTUATOR (SOLENOID, STEPPER MOTOR)

a) ENGINE ASSEMBLY

Kk} AIR AYPASS SOLENOID/VALVE

b) COOLING SYSTEM
c) VALVE ADJUSTMENT 1) AIR DIVERTOR SOLENOID/VALVE
4) BELT TENSIONS M)  THROTTLE KICKER ACTUATOR

nl IDLE. SPFFD CONTROI, RYSTEM

e} HOSLS, LINLCS, WIRES

-~
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p)__ DIAGNOSTIC BULR CHFCX

q) DIAGNOSTIC WARNING

r) DIAGNOSTIC SYSTEM CODE(6)

8) OTHER




APPENDIX C

Lab Qualification Worksheets

Facility Inspection

Dynamometer Inspection

Driver's Aide Inspection

Analytical System Checks

Hydrocarbon Analyzer A (Low Ranges)
Hydrocarbon Analyzer B (High Ranges)
Carbon Monoxide Anaiyzers A (Low Ranges)
Carbon Monoxide Analyzers B (High Ranges)
Carbon Dioxide Analyzer

Constant Volume Sampling System Inspection
Oxides of Nitrogen Analyzer

Methane Anaiyzer

Raw Exhaust Hexane Analyzer

Raw Exhaust CO Analyzer

Raw Exhaust CO2 Analyzer

Raw Exhaust NO Analyzer

Sealed Housing for Evaporative Determination
Temperature Recording - Auxilliary Devices
Record Keeping System Check

List of Documents to be included in the Lab Qualification
Packet

General Comments
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SORATORY QUALIFICATION VORKSEEFTS

Yes/ No/
Pass Fail Correctes
- Yes/ Mo/ C. Are fuel contalners clearly foentifieo? X
Facility Jnspection pPiss F3il Correctec y
—_— 0. Are sepacete systems useo for leaded ang
Tes: Slte San Antonio, Texas unlesceg fuels? x
Contzactos EGSG Automotive Research, Inc. €. Is the fuel olspensing system sccurate within 237 X
Date of inspection  December 11, 1980 f. Storege sres eng temperature 5545 o "
Inspector Butch Naegelin 17. Gas Cylinoers.
Contractor personnel 8. Storage area of soequate sire? X
®. M. Dalen @. J. Rivenburgh 9._C. Jackel j._L. Hernandez b. Tempersture of sres (6DOF-860F) €5 & loOF X
b. M. Forshee @. R. Martinez R, R. Gilmore k. S. (.:.earhau. €. Are cylinocers seaureo?
€. B. Naegelin f. B. Martinez $. c. vanTassel 0. Is esch cylinoer equippea with & regulstor? X
_—— Only cylinders 1in-use.
Test area of soeqate size? X @. Are cylincer congicerec empty st 100 Psi? X
Sosk ares of soequate site? WNusber of vehicles }2-14 X 18. Le80 Analysis 13060
Sosk ares temperature between 680F anc B6OF? 73 OF X 8. Make 0 @ooe]l  Scientic Glass & Instruments/ X
Oistance fros sosk ares to Oynstometer O ¢ ft same building. b. Wark ares adequate to perfors snalysis? X
Sosk area free of precipitation? X c. Goog lsboratory techniques utilized? X
Ledorstory floor ares? 4547 sq ft Comments:
Laboretory sir conaitioned? 73 5 or X - Gas cylinder storage reaches low o3 55°F at low ambient temperatures.
8. Air congitioning cspacity 56 tons X
- 1-&-_2 only
Latorstory humioity controlleo? _ 72 o 5 _Grsiws X
Laborstory elevation 830 ft
orfice space 723 rn?
Test fuel
X
o. ODoes lesced fuel seet all specs? (Attach emlysis)
X
b. ODoes unlescea fuel meet all specs? (Attach snalysis)
Contractor EGEG Automotive Research, Inc. Site San Antonio, Texas
wureo by Butch Naegelin ﬂtz:_[; e
Sudaitteo by Mark Dalen cate: 2 ./ T

_99_
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Page 3 of 24 Page & of 24

sivez's aid Inspection Yes/ No/
Pass Fail Correcte:
narometer Insomst tan ves/ Mo/ = -
- fass Fail gorvected ' sz 80 wo0el. Hewlatt Packard 7133 (A) X
\. duke and sodel Clayton ECE-50 X Coeck elupseo time for corpless L2-4 test with sccurate -
. stop watch, (Tolerece 1.0 sec or less) Cell #1 , X
.. Is Oyramometes etuipped with direct crive Serial _# 1060A00302 '
irertia asseroly? ) X 8. Stopeatch time 1873.63 gee
3. Is dyrarometer equipped with 128 1b. increment b. Chert tive 1874 séc
{rertia wts? X . . ' et ¢ or——
ero eno span Griver’s aio, check efter test (o 1 mph) 1.0 egn X
1. Is dynamometer ecuipped with SO Hp. power absorber undt? X ' - —
B Tero eno span criver's aio, check after test (o 1 ihp) .5 1Mo X
;. Are dynarometer rolls 0.63" dia., 78" long, and on 17.2% ) £ -3
centers and not demaged? X Aze arivers 810 strip charts within o1 sch aro +1.0 sec. for
all ariving cycles? - M
S. s dyramneter calibration kit used? X
Ohrt wioth 11 in X
7. 1s dyraxometer horsepover calidbrsted in sccordance with the —
requirements of the contract? —tle — ——— Chart speed _ 4 min _irvaln X
mph
8. Horsepover meter sctursts and resdadle to Scale 12 0o etles/ tnch N
- 0.25 hp or less? X -
. Daments:
( Check speecometer-actual vs. indicated using s
Strobotach. fcr €CT 50, 46.3 aphe 1800 rpm, . #2 Drivers aid Serial 3 1606A00301
A4S sph= 1750 rpm, 55 mphe 2140 zpm : X
Cell A2
0. Tach. generator located on rear roll? X € .
.. A S tch Time: 1873.06
. wvehicle restraint cable svailable? X topwatc| _1873.06
"2. 1s dyremometsr equipped to sessurs achal distarce B Chart Time: _1874.00
traveled? b - .94 sec. X
*3. Capacity of fixed speed cooling fen shall be 3300 CFM
(tartzell Model N2aDww or equiv.) end pdsitioned 6-12°
in front of venicle with hood open during testing? e e —— .
omments:
ontzactor: EG&G Automotive Research, Inc. site: San Antonio, Texas
( “ractar: EG&G Automotive Research, Inc. gite: San Antonio, Texas Srecarea by: Butch Naegelin oute: 59 5 v
Precared by: Butch Naegelin oate:_s2 /- ¥ " \weitteo by: Mark Dalen oate: 2 4 ¥
j’ Subaltted dy: Mark Dalen date: ° 2 /-5

|
[@)]
~J
!
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Ars® izl §oetes T VR Yes/ WO/
= Pass Fail Correctes
1. Check for leaks in the systes wing aally proceaure. X.

2. Is the |yltn.c1mlnc either stainiesss steel or teflon? _ x

3. 1s systee lesk check gone before enc after each test? X

a. fre DS, £ut3ed, vasusted, eno lesk

checkeo before each use? 5
S.  Are ssmole filters changeo befare sach tast? N/A

6.  Are ero anc szan gas traces oentifieo before
ano after exsn analysis?

7. Is MO, sralyzer spamea through converter? X
8. Are sll samples snalyzeo on the lowest svallable range? X

9. Are amlyrer Mows the ssme for calidration
oo semple analysis? X

0. Are samples aralyzeo within 20 eirutes of eno of test? x

1n Do the amlyzess stsy in calibration

(- throughout the test? (e1% FS) X

12. s oflution sir less than 30 pom Carbon (less than 10
ppr C far 1975 anc later eocel year vehicles). <10 pom X

13. Is oilution sir 1D ppn CO for 1977 a0 lster

- sogel year tests? <5 pom %

1A,  For J-eay cataiyst venicle testing is ailution
air concentration of HC 8o CD less than or equal
to the applicatle sswple? x

IS.  what are typical oilution air levels (pom) ?

g,0Carbon 1.3 €O _3.1C0; 0.2 MO«

15.  Is systes purges contirously with eir or nitrogen
between esission tests to recuce heng-up? X

17.  Is smlytical systes sxhaust properly venteo

outsioe the lsborstory? X
Comments:
Contractor: BGEG Automotive Research, Inc. gite: San Antonio, Texas
Prepareg by: Butch Naegelin oste: /7 - ¥.
S hmirran My Mark Dalen oate: 2 /- b

o
[0¢]

v -gocarbon snalyze:r A (Lcw Ranges)

-

1.
2.

X
7. Approveo pesking procecure used? N/A
5. Fuel pressure (Hy-ny) 1.9 1.5 kg/cm?
9. Fuel source pressure 20 pst
" Afr pressure 1.0- 1.5 Kg/cm>
11. Air source pressure J4 pst
1;. Senple pressure 6.0 psi
sty et aldssh sl s x
- :ouizt’a::n?h:r.\ ;'::’)' time fros soan .7 _sec A
15. Analyrer renge(s) O0- 100 0. 500 0. 1000. 0-5000
16. Sasple bypass flow rate 5 em
17. Stedility check @ zero sna span point X
Enter sax, varisticn sfter 10 eins.
(e1% FS Range O-100feT0 0 XFS Span.l K FS
Comments: T
Contractor: EGSG Automotive Research, Inc. site; 5an Antonio, Texas

samie o0 woel  Horiba FIA-23A with OPE-415

Use prepurifieo sis for gero gas - carbon less than lpom,

CD less than 1 pom, CC2 less than 400 ppr, NO, less than
<1 pom, MfX. AADCO clean air generator 0.1 pom C

Prepurifiec air used for “comoustion? Mfr. Liguid carbonics

Calihrstion gases cover all rerges?

Anralyzeo spen gus sveiladle for esch range?
(80 FS)min ..

Oheck curve st three (3) points scross esch renge.
Calibration shail be within «1% of full scale or
5% of measurec value, whichEver 1s swaller.

Page 6 of 24

Yes

Pass Fal) Correctec

N/

Prepareo by: Butch Naegelin

oate:

Ja- -

-

t.




eenmymeon wmt]gzes 8 (hiTh rirees)

! “1A-2 1th OFr-415
1. Mi<e and eccel toriba F1A-23A with

2. use preoutrifiec alr for zero gas - Carbon less than 1 pom,
"o less wian boput, €O lags than o8 FEN "01__
1“5; SraRS o pet. MIT._RADCO Clean Asr 01 ppmi . c
R @enerator
usso for comoustion?
3. Prepurifies s Mfr. Liquid carbomce

a. Calibration geses cover all ranges?

s, Analyzec $pan gas svailable for each Tange?
(8C% FS) ain

ach range.
eck cuzve at three (3) polints scross e
. lc:hsnb:a:ton stal. oe winin o1x of full scale or
8% Of measuses value, whichever 1s smaller.
7. Aporoveo pesking peoces.re useg?

2
8. Fuel pressure (H-M2) 1.0 - 1 5 kg/cm

9. Fuel source pressuge 20 i
2
0. Alr pressure 1. 1.2 kg/cm
11. ALr source pressure 14 psi
.12. Sample poessure 6.0 psi

13. Response Time (zero gas to 90X span point)

( less than 3 sec) ¢

PR

1A Zemqasﬂscslenmtu:fronwpnm

( less than 3 sec) . 1.7 sec
15. Analyzer range(s) 0-100 ,0-500 0= 1000, 0-5000
15. Sarple bypass flow rate 6 efh

17. Stability check @ gero snc $pan point
Enter max, varfation after 10 mins.

Page 7 of 24

Yes/ NO/ .
Psss feil Corrected

N/RA

(1% F5) Rarge 0-100 ero 0 % FS Span 1 %S

Coorents:

Antonio, Texas
Contyactor: EGLG Automotive Research, Inc. site san on(/

. te /¥ il T

Prepacec by: gutch Haegelin o " y

Zave

cate ' <

Sbmitted by: Markh Dalen e ST

_69~

| an Monoxjoe Analyzers A (Low Ranges)

Mike ano mceel  poraba AIA-23-AS

. Floe zates Bypass 5 cfh, Sample 5 cfh

. Check for CO; ano M0 intesference using wet
3% CO7 cal. gas (less than 3 ppn on 100 ppm

C0 range) o pom -

\, 0o calibration gases cover all ranges?

V. Malyz=o span gas avallable l’ar'nm ‘Targe?
(80% FS)

. Use prepurified air on for zero gas. Concentration
€O less then 1 ppm, CO; less than 40C ppm,
carbon less than % ppm, NO, less than 0.1 ppm.
nfz.

AADCO .0l _ppm
‘. Check cusve at seven (7) points acToss each range.

Calibration shall be within +1% of full scale or +5%
of escasseo value, whichever is smaller.

Response time (lero gas to 50X span point)
( less tnan 5 sec) 8.74 _secC

P

. Zero gas 5% scale return time froe span point
( less than S sec) 11.26 gec

Amalyzer reng=(s) D-100 , O- 500, 0-1v00, 0-5000

1.  Stabllity checks @ Zero ang span point
Enter max. variation after 10 ains.
(+1% FS) Range O- 100 Zero 0 X FS Span+ .1 ¥F.S.

oNTeNnts :

Page § of 24

Yes/ MNo/
Puss fail Correctso

N/A

N/A

1
The times shown reflect the response times through the entire sampling system.

There is no practical method for isolating the individual analyzeisto

determine there response times.

Texas

~ wtors EG&G Automotive Research, "Inc. §ite: San Antonio,
‘epared by: Butch Naegelin oate: - ‘¢ 1 8¢
Luitteq by: Mark Dalen cate: 2 /)¢




f

{-_pon Mcnoxjde Analyzer B (High Ranges)

Page 9 of 24

Yes/ No/

== Cisxice Aralyrer

RBage 10 of 24

Yes/

[

1 Me~ N0 EOdE] See Carbon Monoxide Analyzer A
2. FlavTstes Bypass &fh, Simole tfh 1. cta end model  Horaba AIA-23A X
3. Crec< for Cog and W0 interference using wet 3% CO; 2. Flow retes Bypess 6 cfh, Saizgle 6 cfn X
cal. gas (less than 1x FS on 30CO ppm CO range) _ _ pom — e
A. Do calivration gases cover all rangss . Calissation gases cover all ranges: X -
S. Anslyzed span gas avalladle for sach range? 4. Analyzec span ges svallacle for each tenge?
(8% FS) (2% FS) X
5. Use prapusified air or Ny far zero gas. Concentration S. Use prapurifies alr er Mo foo I2:o 225 ccreentration
CO less than | ppm,CO; less than 400 ppm, caston less than 1 ppm, €O less tnan 1 ppm, €07 Tess tran <23 pom, carbon
NC, less than 0.1 ppm less than 1 pom, NO, less than 9.1 pem
Wex. _pon O Mfg.  11guad Carbonic <apg pem COp X
7. Gz cutve at saven (7) points acToss sach rarge. 6. Chezk curve at seven (7) pcints sccoss each
Calihzation shall be witnin +1X of full scale or ta~ge. Calibration shall be witnin «ix of full
+5% of aeasured value, whichever {s sraller. scale or o5\ of measures value, wniliever is
srailer. X
(‘ Response time (Zerc gas to 90X span point) =
( less than 5 sec) sec 7. Response time (zerc gas to $UX of sgan polnt) 1
(less than & sec) .3 __sec N/A
9. 2e-o §as 5% scale return time from span point
( less than S sec) sec 6. Zero gas 5% scale retwrn time fzom span point 1
. ) (.ess than § sec) 9.23 sec N/A
10. Analyzer range(s) O- ,0- 40~
$. Analyzer range(s) 0-1.5%,C-4.0%
11. Stability check @ zero snd span point. )
Enter max.variation after 10 ains. 10. Statility check @ zerc sna soan polint
(1% FS) Range O- Zero X FS Span %S Enter wax. variation sfter 10 mins
(21x FS)(Range O-1.5%)lero .1 N 7S Ean_ 0 %S X
Comments:
Comments:
]Ihe times shown reflect the response fimes through the entire sampling system.
There 1s no practicat method for isolating the individual anatyzersto
determine there response 1imes.
fractor: LG&G Automotive Research, Inc. gite: San Antonio, Texas
Preparea by: Butch Nacgelin date: /2 ‘Yo
Contractor: EG&G Automotive Research, Inc. site: San Antonio, Texas
b 174
Scom] . Murk Dale s 2 i -
tted by: . date Prepared by: Butch Naegelin aate: (2 ‘1 5C




“Page 11 of 2 Page 12 of 24

st . Vclume Samciing System Inspection Yes/ N/ S
Fell Pass Correctec xides of Nitrcgen Analyzer es
—_ gxicdes of Witregen TnalyIei Pass Fail Corsecied
{. oske snc mocel °  Horiba cvs 20B Pass fall
2. w]nm‘ r‘:.‘ﬁc?mf g:}?.fgf?g’:c ouring 1. Mace anc £ozel _ Moriba CLA-22 S S,
' > 7388 92 WA £s! Intemnal Juzass WA em '
3. Where is tne soutTe of the CVS gllution alx 7 Cell M1 X e S X
A g‘c:)"" total flov capecity of "‘33?“::2:1“ X 3. Sarpls pressute/resctor vecwus WA PsL/ w/a torr/em N/A
seoucifiec nitrosen or ais for tero gas.
. wat 1s CVS saple bag flow rate? (Min 10 efM)15.75¢th X s m—,;ﬁ::ﬁm no,(les; than 0.1 gon ) <1 pom NG, - — c—
4. What 1s CVvS backgrouna beg flow tete (Min 10 efM)i5.75eMh X $. Calibration gases cover sll runges? X
- ‘.’:"f:é‘:ﬁiﬁ?:ﬁ;i." :::::?:r:o::;% S‘,“f‘u‘f‘ 6. Are NO, cylincer regulators corrosion resistant? X
than 1° 120 belox srtient shen the CVS . avallable for each twrge? X
is opersting ot 1its meximm flow Iate. 0.5 "0 X 7. ‘{’."‘,{'};’; e aid
. %ﬁﬁ':’:ﬁ'ﬁ:"f&'&ﬁ'ﬁ’-’lﬁ; ::n:fzfm 8. Chesk cusve ot .n\r;c (K 3“3 :'cg:h':z"‘.‘l:‘:g"
>e , L3
in 39 Fezecal Pezister 101 Section 85.075-20 %(2). f;’,‘ﬁ?iﬁ;‘.:,’g y.]:g, shichever is smaller X
' —— X -
’.( Propane Recovery Tast . Spamed through the converter? X
8. Recovery shell be witnin 2.0% of injected volume 10. Response tims (zer0 gas to 90 of span potnt) (3 sec axx)
-0.87 % -086 % X 8. Mirough Converter 2.2 sec —t ——
o. Irstrurent grade propene usedt MPI. Liquid Carbonic X b. Oypass cowerter 1.8_8ec X.
e. ke anc model of bulance used (Accurscy within : s scale return time from spen point. -
2 0.1 grems) _pertier p1210 X u. z(::t'm ;‘lec or less) 1.0 9ecC X
6.  Is upper tnird of O- szzgm carnon nz: usea? . 12. Aalyzer range(s) D- 100 ,D. 300,0-10090-
e.  Swbmit all pertinent cuts X 13. Check converter efficiecy (95% o 5X)7 % S_1.8 -
conv tactar used? ' X
10. Stsinless steel cowoluted tubing between vehicle 14. Is NOx erter officiency de
ono CvS as shart as possible? X 15. 1s convertar sfficiency check per formed daily? X
1. Are Cvs sazple bags made of teclar eno of sufffcient size ok @ Iero and span point. Enter mex.
nos to restrict sample flow? 3 1s. 3::?,%3 .0;:" 10 ainutes - (+1% FS) Range 0- 100 .
Coments: Zero .1 K FS Span ) WS
Comments:
A‘.mg EG&G Automotive Research, .Inc. gite: San Antonio, Texas . EGSG Automotive Research, Inc. pite: San Antonio, Texas
Preparso by: Butch Naegelin date: /2 -H V¢ P red by: Butch Naegelin oate: /3 /-y
Sutmittea by: Mark Dalen ’ dete: .1 1/ 7. ltted by  “erk Palen aete: ‘Ll &

i
~J
i
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sethane Ahaiyrer Yes/ N/ Yes/ No/
1 —egaeg s
Pass Fai] Correctes ° Rav Sy 8% Mpvpeq 2-gluser Pass Fail focsesse:
1. tmke anc sodel : 3. Make end mocel _loriba Mexa 101 F : 1
2. Use precurifieo air for zez> gss - Caroon less than ] pew . Flow st Sarple_g e
(o] hss'u\m 1 pon, Dy isss than 400 pps, MO, - ' 2 thiliadians £
.uu than 0.1 ppm.nrg. pom - 3. Calibration gases cove: all ranges? X
3.  Prepurifiec air useo for cosoustion? Mfg. _ 8. Analyred spen gas sveileole for each range? (80 FS) L
4.  Calibration gises ccver all renges? 3. Use precusifies nitrogen ot air for lero gesQ,l pomc X
s. Analyzeo span gas avallenle for esch renge? (60X FS) . 6. Orezk curve ot q points scross each rarge.
Calidration sn e within +2x of full scale or
8. Check curve st thres (3J) points ecross esch range 210x of measured value, whichever §s szaller. x
calidration srall be within ¢ 1% of full scale or
25% of ssasureo value, whicheéver is smller. 7. fResponse tiry (zero gas to 903 of span point)

(less then 3 sec) j__sec
8. Zero gas 5X scale retuzn time from span point

’

7. Approveo pesking proceoure used?

8.  Puel pressure (i - Ky) -—pst (less than § sec.) 2 sac X

;. ©  PRul source pressure —Dtt = Analyzer zenge(s) 9= 500 ,0- 2000
(lu. Alr pressure —ps! Osmenits:

11.  Alr source pressure —_—p

12.  Sawmple pressure —pet

. wyui senge D- 3 0- sU= WA

. methoo of resaing output of aralyzer

Commarnts:

NA

\.ntn:m: EG&G Automotive Research, Inc. 8ite:_san Antonio. Texas wontractor: EG&G _Automotive Research, Inc. site: san Antonio, Texas
Prepared by:  Butch Naegelin oate: /2 _I-YU Prepared by: putch_Naegelin gate: 2 // T
Submitted by:_ Mark Dalen - oate: /2 1 ¥4 Subaitted dy: Mark Dalen oate: /L /1 T




Ra« Exhaust Co Anslyrer

Make snd ace) Horiba AIA-23-A

Flow rates

samgle 5 efh

———

Check for COp and K0 Interference Lsing
wet 8% (O, cal. gas (less than 1X FS on 3%

€0 range)
Calibration gases cover all tages?T
Analyzed span gas avallable for each range?
S B

Creck aurve at 7
Calibration

garge.

o pom X FS

Ny for zero gas (Concentration

Wis.papco S pom

ints across each
be witning +2% of full scale or

210X of measur=c value, whichever 1s smaller

Response tire (Zero gas ta $CX span point)
(less than S sec )

6.2 sec

oo gas 5% sctale retuon time from span point
(less tran § sec )

6 9 sec

(80x F35)

Page 15 of 24

Yes/ No/
Pass Fail Coorecizs

X

In/a

]N/A

10. Malyzer range (8) 0> 0s ,0- 10.0%
‘sznts:

1
lhe times shown reflect the response tines through the entire sampling system.

tsotating the 1ndividual analyzers to

sits:

ate:__/ = I S

There is no piod fical method for
deletmine there response 1imes.
Contractar: EGsG Butomotive Kesearch, Inc.

Butch Naegelan
Prepasred by:
Submitted by: Mark Dalen

_EL_

cate: -t /¥

San Antonlo, Texas

faw Exhaust COpAnslyzer

1.

Make ang socel Horiba AIA-23A

Flow rates Ssmple 5 e
Calibration gases cover all ranges?

Analyzeg span gas availabie for esch range?

Use prepurifiec nitrogen or air for zero as 1 ppn CO;
Check curve 8t 7 points ecToss each range,
Celibration snall De within «+2% of full scale or

+10% of measurec value, whichever is smaller.

Re sponse time (1ero gas to $0X of spen point)

(less than 5 sec) 5.7 sec
Zero gas 5% scale return time froes span point
(less than 5 sec) 5.98eC

Aalyzer renge(s) O- 7.0% ,0. 15.0%

Coments:

Rage 16 of 24

Yes/ No/
Pass Fa1l Correcteo

The times shown refiect the response times Through fhe entire sampling system.
There is no practical method for i1solating the individual analyzers to

determine there reponse times.

Caontzector: EG&G Automotive Research, Inc. g{te; San Antonio, Texas
Prepareg by: Butch Naegelin oate: ,2 1/ j/'-l)
Somitteo by:  Mark Dalen oate: 2/ fu



-
‘sw t ND ger Yoy, NV
. . Pass Fil) Correctes

. Make ang s0oe) Same as uo! Analyzer
1 Flow rates si Internal B pass (34,

External Dypass (1f used) efh -
[ 8 Semple pressure/resctor vacuam pst / tarz/em .
*. Calibration gases cover all ranges?
LR ki;ym span ges evallable? (80% FS)
é. Use prepurifiec nitrogen or air for zero gas.

(ND, concentration less then 0.1 pom) —PO® NOx
7.” Check aurve at ints ectoss each renge.

Calibretion € within «2% of full scale oz

2108 of ssasurea value, whichever is smaller.
8. fesmponse tise (2ex0 gus to SOX of spen point) (10 sec. eax.)
’( Tero gas 35X scale retisn tise froe span point.

(10 sec sax)
10. Anmalyzer renge(s) O- 10~ ,0- 40
ents:
(" “cactar: PG&G Automotive Research, Inc. gite; San Antonio, Texas
‘Tepared byt Butch Naegelin oate: 2 // v
Waitteo by: Mark Dalen oate: - /1§

_VL_

‘Bage 17 of 24

ZAbleo Housing for Eveporative Determination

1.

‘€. Prepurifiec sir useo for cosdbustion? Mfr.

Hyarocarbon enalyrer

8. Make ano mooe) N/A

b. Wse prepurifies sir for gero gas- Cardon less than
1 por, CO less then 1 ppr, CO; less then 400 ppn,
NOx less then .1 pom Mrr.,

Page 18 of 24

ppn C

Yes/ No/
Pass Fail Correcte:

0. Calibrstion pases cover all renges?

@. Analyzao span gas evailable for each tmoﬂi (80X FS)

f. Check curve st three (3) points across esch range.
Calidration shall be within +1X of full scale or
5% of seasureo value, whichever is swaller.

§. Mpproved pesking procedure used?

h. Fusl pressure (H; - Me) psi

1. Fuel source pressure psi

J. Alr pressuxe psi

k. Air source presmae psi

1. Sewple presmuse psi

8. Resporge tive (zero gas to $OX span point) sec
(less than 1.5 sec)

n. Zero gas 3% scale tetuan time fros span point sec
(less than 3 sec)

. Analyzer rerge(s) O- ,0- 10-

P. Sawple bypass flow rate L

Test Fual
0. Does fuel seet specifications?

b. Was saple of el srulyzeo by other then serufacturer?

(attsch enalysis)
€. fefrigeratss flel harcling systses scequate?




Pige 19 of 24 'l:l 'n of 24
3. Enclosure Calibration
a. Backgrouna emissions (.4 gns/é h:s.. -, ) ‘arperature Mecoroing - Musiliary Devices ves/ wos
0. Verify erclosure calibration (s % of Injecteo _ Pess Fail Corrected
v — —_—— — {.  Device uses to contincusly sessute wet anc ory
e. Enclosure volum (froe calidretion) o buldb teeperatures curing tests. '
. Exclosure tittentxon checx (less than o lesk rate 8. Make eng socel Thermocouples X
in & hours
— 0. Recoroer eske g sooel Easterline Anges MS 42-B
4.  Tempersture Recoroe:s A 0 50-100 of x
8. Cspadle of resolving time ta 13 sec? - 2. Sosk srea tevperature continuously eonitoreo enc
b. Capeble of resolving tenp. to o .759F (.429C)7 Fecoroeo on & strip chart? ‘
¢. Tesp. scauracy of « 20F (1.1%C)? Oistarce froe Vehicles max 15 Pt
C. Time sccurscy over one (1) hour perino (s 1S sec Range Q to 100 oF
sax.) ] . Chart Speed 0.5 in/hr
e. Terp. sensor corsectly locateo (3 « .5 Ft. from
floor, spprox. 4 inches from wall,“apmxox. st vertical Chart wigth 11 fnches
‘: centerline of wall)? 90X Step Change in less than 10 sec? 4 sec. X
1, Purge blower soequate? ants:
6. Internal sixing blowers scequate?
7. Evaporative systew pressure check e~.!owent.
8. fble to asesure fifteen (15) trohes of M0 pressure?
b. Capsble of resolving pressure to ¢+ 1.0 in. W07
8. Erclosure cooling systee.
a. Cool sur faces eonitotreo to -.muln temp. between
© 680 F {200C) enc 860 F (30X) 7
Coments:
N/A
contTactors EG&G Automotive Research, Inc. site: San Antonio, Texas (
Preparea by: Butch Naegelin oute: /2 "5 w—tractor: EG&G Automotive Research, Inc. site: San Antonio, Texas
© Submitteo by: Mark Dalep oate: - L /-3 'Nptm by: Butch Naegelin oste: (2 1 Y
Subsitteo by Mark Dalen oete: ;2 Il 7!

I
~!
7




Tage 22 of 24

Pige 11 of 24
Yes/ W/
Pass Feil Correctec
. 15. Oheck inforvation on test osta sheets
fec0:9 Vaeolire S g%y fhesk Yes/ NO/ Correct2n
£ass il — 8. Test led locatien, oste ano time of test. : X
1. Cowplete snajstical sysies check msoe weekly? X . Type of test (CVS, ete.) X
2. Dynowoseter calibration check saoe bl-weekly? X . ¢. Persovel trwolveo. X
3. ¥C bhengap ﬁn:k using zvro0 greve oir results . ::h‘:cli: :nu - w'bml'u{e“;' gmu
recoroec oally ype, ocoreter, eng arily, cardb.
Satcle bag sno line g .5 powC(less than lpom ) X ln{amtwn,'olﬁlwl t, cyunoers,'type of
- evission contro fuel tank capacity, inectis
8. Are preputifiec sir en0 N; checks suitatly secoroea? loacing, sctusl) 5080 1os0 HP & 50 -;r'\. inaicatec
A copy of senufscturers @nalysis is tequirso for P setting @ 50 spgh, tire pressure, air con-
esch cylince:. : L _eitioning, X
$. ° «C, Co, CD; NO, ‘wmlytical systes lesk check e. Test conoitions - Are bearoretric pressure ond
performeo and recoroec osily? X :‘;'ﬂ‘fmpghmﬂ (ary duld #no wet buld) in
t of veh tecaroed continuously on sty
6. CVS cslitration check uu.r? propare injection on chasts ouring the tests) (ary buld u:{cnru e
0-300C sange cone oaily before testing begins? X (: 68°F - 84°F) x
CVS sevple om0 Dackground begs purged, lesk checked f. Terpersture ano pressure of the exhaust sno
before ssch tast ano results secoroeo oally? X ctjuilon 8ir sixture entering the positive.
oisplacement . T ture of t
0. Oheck 1og of cally, weekly, biwveekly, sonthly calibrations t\lg.l be nco‘;oz‘; wmtmm" ly'mowh?c.u.:xuws't.
:r;; :r:;:? Ooes esch entry contain rats, fesults ang . Set pOINt _OF max. Vertation ouring test_ OF /A
- 18. Oo recoros incluce venicle fnspection parsmeters such
9.  Check sainterance log for all luwocretory equiprent? X .‘é zge 'Q spark soverce, i0le sixture, exhmust
¢
30. Check for proper tast fuel as required by Feoeral . [ -
fegister ana/or contract. 7. Oheck 'oxmnenm of all uﬁgmt inforwetion on
recoroer charts, such es: tion, car enc Iun MO,
1. Daily log of instrusent settings. - X :u. té::, per;on l':.ch‘rw; foentif zer0 0N span ges
. sces before sno after tast %0 ®W I (s)
12. saster log of all tasts pezforwes. X eq? - Y nge )
13. Proper storsge for all instrument eno ariver's Comrents:
trace an0 tevpersture recoroer charts? X
JA., Oheck master log of ges cylinocers (incluoing lsd
stancards eng span gases) to insure recoro of ostes,
cylincer mabers, pressurss, types of gases, concen-
trations, ano tenges of use? ol ceim—— cr————
Contractor: 866G Automotive Research, Inc. site; San Antonio, Texas
Prepares by: Butch Naeq'elin’ oate: 1> 4} 3’(}
1 B At power] Moy Mark Dalen oate: /1 I1- Y,
o
]

~
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Page 23 of 24

pocurents to be incluomo es part of this package Yes/ No/
Pass Fail Correctes

1. Letest copy of sll analyzer curves. X
2. Copy of certifiec calibration for the leminar flow glement

in the Cv$ calibraticn. X
3. Latest copy of the gynstometer curves. X
4. Copy of oally, weekly, monthly logs. X
3. Copy of preventive maintenance ano calibration scheoule

for lsboratory equipment other than gyno, CVS and snalytical

systems, .
6. Copy of fuel analysis. X
7. Copy of snalysis of zero sir ena/or nitrogen cylinoers. N/A
8. Copy of calibrations of flow meters. X

X

Copy of calibrations of tempersture recorvers.

omments:

*  Preventive malntenance and calibrations are performed on a monthly
basis or sooner 1f deemed necessary by the lab supervisor or lab technician.

<contractor: LG&G Automotive Resear.ch, Inc. site: San Antonio, Texas
Preparea by: Butch Naegelin cate: o // ‘/ll
Subaitteo by: Mtk Dalen cate: /L [l -Yu

Page 24 of 24

Ceneral Comments:

I have reviewed 81l the data contained In this report snd tave discussed {ts
contents with the EPA inspector.

Sonature



APPENDIX D

Calibration Forms

Daily Work Summary Log

Daily Equipment Check Sheet

Span Gas Information

Weekly Analyzer Calibration Curve Sheet

Monthly Analyzer Calibration Curve Sheet

Weekly CO2/H20 Interference Check

Zero Compensation Adjustment for CO2 Interference
Daily NOx Converter Efficiency Test

Weekly Chassis Dyno Calibration Verification Data Sheet
Monthly Dynamometer Calibration Data Sheet

Daily CFV Propane Verification

CVS-CFV Flow Calculation Check

CVS-CFV Flow Computer Calibration Data Sheet

Monthly Temperature Recorder Calibration and Functional Check

Dynamometer/RLPC Calibration Check List
CVS-CFV Calibration Data Sheet

-79-



Preoane Injectiorn veriiigation:

nassis Dyno Verifacation. Dyno =

Analyzer Calibrazions:

Lata Form No.

13

S..a: Gas/Pressure log

Cnassis Dyno Calibrazticn. Dync

[laintenance Periormes C’S Flow Calibra<aon:

Drnasometer Warr Ug vre =1
vno =2

T TR i . - -

i | | Ven:icle | | vata ,  Jata !

. Test [ Venicle REVI SN i | Hain- i Precon- | Re2ue- | valida- Resul
. Y - s i i i

Pvamper ! nummer L togcl ._Received tenance i ditioning TP | tion

} | : ioyno = IDyno = | ;

! ! | | | |

1 | |

! |

= \[U_mo =

i . Lyne = ;.Dyno = k i
. ' i |
; j | | oyno = Dyno = .
‘ ! :» | ! t ; .‘
! i i E Ioyne = ; 5
: | ! } P ? 3
, ! ! rno s # |
, i i ' I ! 1
] ' ! | | |
e = |
| i i 1 Rtiol = . |
! ! \ ! ! i : !
r

Tecnnizian's Signatuare.

bl

salizy Control Signature:

Wl Opserver.

SUBSCRIBED AND SUORN

THIS DAY OF

-80~



O Y e urtJNT | CECE SHI Y lav co.
CONSOLE NUMBER 1 Page ! of 3
CO Functional Check €02 Functional Check HC Punctional Check NOx Functional Check
Date 0-100 PPM (R1-1) 0-1.5% (R1-1) 9-100 PPM_(R-1-1) =100 PPM_(R)- )
Span jZero LY |Span | Zero s Span |Zere s Span |2ere LY
Gain | 2eroDraft DraftiNorseiGain | 2ero Draft | DriftiNoise |Gain | Zexo|DraftiDraft!NociselGain [zero IDraft[Drafeitioy
CO Functional Check CO2 Functional Check HC Functional Check NOyx Functional Check
Date 0-500 PPM (R1-2} 0-4%  (R1-2) 0-500 PPM (R]-2) =300 PPM (R1-2}
Span |[Zero \ Span [Zero L) Span | Zerco L] Span |Zero L]
Gain | zero|DraftiDriftiNoiseiGain| Zero IDraft [praft [Noise |Gain| Zero|Draft|DraftiNoise (Gain [Zero |DraiftiDrift! Noais:
Filter Checks System Leak Checks NOy Propane HC Hang~up In Ambient
Conv. Veraification Deflection Unats Data
Anal. Eff. \ Error ple | Bag | Bag rﬁg
Date CFV | F1 {F2 F3 System Bl| B2 | B3 |B4 (B5({B6 | Line 4 s 6 co HC
R . DATLY ', IPMENT CHNCY SUEET Data
CONLULE NUMBER 1 Page 2 ot
CO Functional Check CO Functional Check CO2 Functional Check HC Functional Chech
Date 0-1000 PPM (R1-3) 0-2.0% (R1-5) 0-7.08 (R1-3) 0-1000 PPM (F1-3)
Span |2eroc | A Span |2ero L Span [Zero \) Span |Zero 1
Gain! Zero (Draft IDrift |Noise | Gain |Zero Draft Draift|Noise|Gain|2ero !Drift|Drift|NoiselGain!zero |Drife Drift {Nois
CO Functaonal Check CO Functional Check CO; Functional Check HC Functional Check
Date 0-5000 PP (R1-4) 0-10%  (R1-6) ' 0-154 (R1=4) 0-5000 PPM (R1-4)
Span |Zero 1 Span |Zero Y Span |Zero \ Span |2ero | A
Gain raft Draft Gaain|Zero |Draft | DriftiNoige|Gajin|Zero |Draift (DriftiNoise!Gain{Zero Draft Draft INois:
i
i
NOy Functional Check NOx Functional Check HC Functional Check W AT ren et CRER
Date 0-30 PPM (R1-0) 0-1000 PPM__ (R1-3) 0 A70c_PPeM LN SBO| 0- Joso FPM  tifx 2 oso
pan erc L Span [Zero ' Span [Zero K Span |Zero B
Gain | Zero IDraft IDraft |Noise | Gain|Zero [Draift{Drift|Noise|Gain|{zero Draft DraftiNoise|Gain)Zero IDrift|brift |Nois.




DATA FTORM NO.

SPAN GAS INFORMATION

DATA FORIT NO.,

Supplemental Page

_88_

Page __ of
SPAN GAS IN! URMATION
Range Full Span Gas Span Point Effective Effective Run
Component Code Conc. Concentration Deflections Date Numbers
11 100 ppm
12 500 ppm— o
co 13 1,000 ppm ol
14 5,000 ppin
15 2.0%
16 10.0%
11 1.5%
- 12 4.0% o
CO2
13 7.0% I
| 14 15.0%
0, 13 25.0% T
11 100 ppm .
HC 12 500 ppmn
TOTAL 13 1,000 ppm| o
CARBON 14 5,000 ppm |
HEXANE N/A 500 ppm ]
HEXANE N/ 2,000 ppm
10 30 ppm o
NO 11 100 ppm B
X 12 300 ppm
13 1,000 ppm
Date: _ Technician: Quality Audit:
Date: we<',—___. Technician: Quality Avwdrt:
Date: o Technician: __ _ _ _ __ Quality Auwdit: ____
Date: Technician: _ Qualaty Audrt.
Date: Technician: Quality Audat: _
Date: Techmicran: __ ~ ~~ Quality Audat- =
Date: Techniclan: Quality Audit-

Range Full Span Gas Span Point Effective Effective Run
Component Code Conc. Concentration Deflections Date Numbers
11 100 ppm T
12 500 ppm R B
co 13 1,000 ppm i T
14 5,000 ppm e
15 2.0%
16 10.0% o
11 1.5%
12 4.0% Ty T
CO2 - —
13 7.0%
14 15.0% B T
02 13 25.0% T
11 100 ppm - ]
HC 12 500 ppm T
TOTAL 13 1,000 ppm - ]
CARBON 14 5,000 ppm B -
HEXANE N/A 500 ppm B )
HEXANE N/A 2,000 ppm -
10 30 ppm
NOx 11 100 ppm
12 300 ppm
13 1,000 ppm o

Prepared By:

Quality Audat:

Date

Date



WEEKLY ANALYZER CALIBRATION CURVE SHEET

Gas Analyzed: Range:
Analyzer Make/Model: Cell Length:
Serial Number: Recorder:
Zero Setting: Gain: Tame at Start: am/pm
Nominal Nominal Cylinder Cylinder Cylinder Analyzer Cylinder Lower Upper
Meter Concentrat Serial Pressure Pressure Outlet Concentrat. Meter Limit on Limit on
(%) (PPM) Number (To Req) {Qut Reqg) flow (SCFH) (PPM) Deflect. Deflect. Deflect.
|
0 0 i
30
s |
60
45 ’
30 !
15 ;
Span '
90 I
Operator's Signature: Completion Time: am/pm Date:
Quality Control Signature:
VW Observer:
Ldca (O™
MONTHL. ANALYZi.. CALIBRATION CURY: SHEET
Gas analyzed: Range:
Analyzer Make/Model. Cell Length:
Serxal Number: Recorder:
Zero Setiing: Gain: Time At Start: am/<
[ Nominal Nomanal Cylinder i Cylinder Cylinder { Anaiyzer Cylinder
llecer ‘ Concentrat. Serial Pressure Pressure Outlet Concentrat % Mecer
| (%) ‘ (PP1) Numnoer (To Re3) ! (Qut Req) Tlow (SCFH) (8P'1) | Derflect:c
i
i | H | ' ‘
1 i 1 I
f [ : ! 1 | ‘;
! 0 i 2 | i | | !
i
| i 1 v
| ! i 1 L
| 1 i ’ *
20 i | | I
; T 1
! | | | ‘ \
' | i ! ] i ;
‘ ; «‘ | | ’, ; ., ]
75 | i '
| \ 1 i | K | ‘
|
? ‘ | | ;’ : : !
! ] '
80 | ! i | | | |
! J | i | ;
| ’ I ! [ !
! 415 | ; ‘\ \’ i '
: \ | | | '
i | : I :
) |
‘ 10 0 | | | |
. | . )
! | | | ,; : |
" 1 i "
| 15 | ! | | | i
) span i 1 ' | !
i | { i ! i
1 | ’ ! I | '
' ! | i ' | !
20 ‘ i ' !
Jgerator's Signatura Complenion Time am/=n Darce

Qualicy Centrol SLgnatares.

Coserver

-83-



DATA FORN 18 PAGIL 1 OF 2

WLEKLY CO)/H20 INTLRILRENCE CHECK

DATE: THE-

ANALYZER MODEL:

SERIAL NO:466 §40/2Y

ZERO LCO ANALYZER RANGE 1 (L.CO ANALYZER HUST BE ON RANGE 2)

SET RLCORDER PEN OMN THE 10.0 LINE OF CHART PAPER MID USE THIS AS ZERO SLET
POINT.

TNTRODUCE INTERCERENCE GAS. BUTTON SELECTION:
1LO = Master

LCOs = SPAN

MASTILCR = 1dle

INTF CIK = in

WET CO5 DEFLECTION (Bubbles should be seen 1in Bubbler)

ZERO LCO ANALYZER. WLT COZ DEFLECTION NUST BL LESS THAN 3.0 PPIt.
BUTTON SELLCTION FOR ZERO:

1LCO = Zero

LCOy = Zero

MASTER ~ Idle

INTE CHK = out

OPL'RATORS SIGHATURE

QUALITY CONTROL SIGNATURE

_Vg_

DATA EOPH 18 FAGE 2 OF 2

ZLRO CONPLHSALTON ALJUSTIINIT TOR CO5 1

LEEHCE

NOTE: 1IF ANY ADJUSTHLENT ARE RIQUIRLD, ALL STIDPS nustr Bl DOHE

10.

11.

12.

13.

4.

DATE

AITER CONPLITION OF ADJUSIMENTS A MOUTHLY AHALYZER CALTIBRATION HUSGT
BE DONE ON ALL RANGES.

LCO ANALYZER TO RANGE 1

LCO3 ANALYZER TO RMIGE 2

DVM SCLECTOR TO LCO

CONNECT A VOLTHETER BETWEFN TP2 AND E (COM) OHN NOTHI RBOARD 2

ZERO AND SPAH LLO ANALYZER AHD RETURN TO ZLRO. ( DO HOT TOUCH SPAN FUOB AGALH
AFTER ANALYZER IS SPANNLD)

INTRODUCE INTERI FRENCE GAS. BUTTON SELECTION:

LCO = NASTER
LCO, = sPAn ,
NASTER = IDLE

INTF CHK = in

ON MOTHLFBOAPD 2E, ADJUST THE CS 1 POTINTIONITER TOR A 0,000 4 Tmv [HDICATION
ON THE VOLTHETER

INTRODUCE ZERO GAS AND CHECK ANALYZER T'OR ZERO READING.  BULTOU SLLLCTOH-
LCO = ZFRO

LCOy = ZIRO

HASTER = IDLE

INTF ClIK = out

REPEAT STLPS #6 - 8. IF NO ADJUSTMLUTS ARL RLOURTID COUTTHUF TO S1tp # 10

LCO MIALYZFR TO PANGE 3 CHRCK ZLRO. IF ZTRO IS NOT (OFRECT, ADJUST N7 3
POTLNTIONE IR ON MOTHERBOARD 2E UNTIL VOLTNLTIR INDICAILS O 000 + lmv.

INTRODUCE INTERI ERENCE GAS. (BUTTON SFLECIION 1S SN AS STEP 46)

ADJUST THI CG 3 POTEHTIOHETER ON MOTHERBOARD 2E FOR A 0 000 + Imv INDICATION
ON THE VOLTHETER.

INTRODUCE 2ZCRO GAS AND CHECK AHUALYZELR FOR ZLRO RIADIMG. (BUTTON SULFCTION
IS TUL SAIE NS STIP H#8)

REPFAT STEPS #10 - 13, IF HO PURTHER ADJUSINEIS ARL RIOOTIPED, TS (O TLTES
INTLITERLHCE ZETIO COMPERSATION ADJUSTHINTS THE ATATYZL R RLQUIRES A NONTHLY
CALIBRATION OH ALI, RANGES. '

ANALYZER NODEL /A 2 3 SERIAL 10 Y4690 /2 %

WERE THUE FOLLOWING POTENTIOMETERS ADJUSTED?

Mz 1
s 1

nz 3
G 3

YLCS  HO
YES HNO
YES HNO
YE? NO OPERATORS SIGHATURE



Data Form 19

DALY HOy CONVIRIT R FEETCIENCY TIST
( HORIBA H()X GLHE RATOR MODLEL #210)

Page t+ of 2

IF 1T DOES nOT,

1.0

DATL OF TL e TIML
orcRatow ANALYZER HAKE AN MODLL o
(NO} CYLINDER # . CONCERTRATION PPN VENDOR o
AIR CYLINDER # e VLNDOR POT SLT
BAROMLTRIC PRL‘SSUR])Agiw‘______" IBG  BAROMETER TLHNPLERATURE
1. PRESS N()X GI N BUTTON ON CONTROL PANCL IN.
2. VERIFY THAT OZONU GLHLRATOR IS ON
3. FLOW CONTROL VALVES ON DRY AYR, OZONE BYPASS, AND NITRIC OXIUDE ARC OIF
4. POWER SWITCH "OL F" AND QZONIT AND AIR SHUT OFF VALVE “CLOSCD"
5. ADJUST MITRIC OXIDD FLOW CONTROL VALVE FOR 6 TO 10 SCru
é. ”OX ANALYZER TO "NO'™ MODL, AND SPAN TO 80.0. RECORD THIS ON CHART.
7.  POUER SWITCH TO “ON" ’
8. OFLN OZONE & AIR SHUTOUF VALVE ARD ADJUST OZONE BYPASS !LOW COWTROL VALVE TO
1 scry
9.  ALJUST OZ0HL 110V NI DLE VALVE UNTIL THL NOX ANALYZER INDICATES APPROX. 16.0
RECOKRD RLADING _
DV HUST RETURN TO 75.0 OR NIGHER
}O. POWLR SYITLH 10O "0Ib". NOTR: JREPTAT STEPS 6-9 WITH OZONI BYPASS FILOW SET AT A
LOWLR RATE. { LSS IHAN 1.0 SCEU)
11. ADIUST 1LOW CONTROL ON DRY ATR FLOWMLTLR FOR A RIADIUG OF 72.0 T
RECOID RLADTNG e
12. POWER SWITCH TO "Ot}".
13. READJUST OZOND FLOW NELULE VALVE FOR A READING OF 14.4 ! 1.0 RECORD READING
14  POWLR SWI'LCH TO "OFF".
15. VERITY THAT THE RIADING IS STILI, APPROX. 72.0 RECORD READING
16, POWER SUITCH TO "OH" & RiCORD READING L I
17. NOy ANALYZLR TO "N()x" MODE ALLOW TO STABILYZE AND RECORD READING _
18. POWER SWITCII TO "OFF" AND ALLOW TO STABILIZE AND RCCORD READING
19. CLOSE 0Z0DL At AIR SHUNOCE VALVE AWD RECORD STABRLE READING

NOTE THIS READING WILL HOT BE MORE THAN 4 0 OF STLP #6

_gg...

20.

21.

22.

HOy ANALYZER TO ZLERO

PRESS HO, GEN. BUTTOU ON CONTROL PAHEL

POSITION.

PERFQRIU THE TOLLOWING CALCULATIOU I'OR DPPRCEUT

(1+{a-b)/(c-d})* 100

a = step # 17
b = step # 18
c = step Kk 15

d = step # 16

percent efficiency =

OPERATOR'S SIGNATURE

QUALITY CONTROL SIGH

DATLY HOX CONVIRTER FPEICTENCY TPST

{ HORIBA Ho, Gl 1Y ATOR MODLE #210)

TO RELEASE BUTTON TO THD

COuVIRSTIOQU .

Pane 2?2 ot

"oore”

NOTE- This 1s how 1t is entered 1n the H/P Calculator.

( must be over 90% )

ATURLL




WELKLY

VERIIUTCATION DATA SHLLT

DATE:

TIME:

DATE OF LAST CLLCCTRONIC CALIBRATION:

DATE OI' LAST MECHANICAL CALTBRATION:

Data torm No.
{(Revised AL

ASS1S DYNQ CALIBRATION

Page 1 of 1

DYNO I.D. No.

TECHNICIAN:

20.1

11-

25-80)

| tnertia |  [r.r.[R.R

Time (Seconds)

Calculated

Run 2 Run 3

Average

Time

we. (lbs) | T.w. | T.li P,

Diff.

" Must Be

" F.R.

\ Diff. [

R.R.

Speed at
1800 R.P.M.

Tront Roll | Rear Roll __ |

46.3 4 .2

This coastdown 1s to be used for Car(s) # . _____

>

Actual lorsepower = . lLFactor =

Technicilan's Signature: _

Quality Control Signature:

..98..

D

N EG:66 AUTOMOTIVE RESEARCH

Date:

Time:

DYNANOMLTER CALIBRATION DA

am/pm

Comments from Electrical Adjustments:

HON LY

Da

A SHLLT

Dyno 1.D. -

Techniclan:

ta lorm No. 20

Inerutl a
Weight (LBS}

Indicated

H.P.

__Time (Seconds)
Run 1

| Run 2

R, |

§_Average K

Actual RHP = — K

Techniclan's

Average Time

Signature:

Timoe:

Quality Control Signature:

am/pm

bate:

__Dctual RiP




Datay Form 21

DATLY C F. V. PROPANL VERIFICATION

OPERATOR : DATE:

BAROMETER TEMP. °p BAROHETRIC PRESSURE

BOTTLE WEIGHT BEFORE
BOTTLE WEIGHT AFTER
Vmix (SCF)

EXHAUST BAG #
HC RANGE

NLTER DEF LECTIONS COonC . PFM

BACKGROUND BAG #
HC RANGE

MUTIR DLELECTIONS conc. PPN

OPERATOR'S SIGHATURC TIME:

QUALITY CONTROL SIGNATURE

_LS_

HG

BATA PO DY 30
{Rev 3 30 gP)
Page 1ol

CYS-LFY JAON EALEULALION UIEIK

D/\IEW e TIHE -~ . I\!! / l‘!! FECHIIC AN
CVS HASS CALCULATION TAPE, PROGRAN 4%
o S
T, (°F)
AMBYENT fo (1IN ng) By (Oc) T1Hf AP THDICATED JCAL L ULATED
TENP BARO PRESS| BARO TEMP |SECCHDS| (1M ny0)] vorunt | votust  forirprbm
TEST | I D B
1EST 2 - N
TEST 3 N .
AVERAGE i R A
TECHNICIAN'S SEIGNATURE TIME . i /\tL_/__P}»l_
L |
Q €. ENGINEER'S
SIGNATURE TIME AM / PH
DATE




CVS NUMBER

DAIA SHLLE

Sheet 1 of

23

DATE TIME Ni/PM TECHHICIAN
NOTE : USE CVS MASS CALCULATION TAPE, PROGRAM HS
OLs . Ap Counter
[Counter |Pot Turns Baro. Baro Abirent Elapsed Venturi Ind. Calc. |Cnunter
For Before Pressure Temp Temp Time Inlet Dep Vol. vol. Lrror
pPhase [ilus Phasel (In. liy) () (°F) (seconds) [ (In. o tae 3 ) tae. ) |ue h
Avy. Avg. Avg.
Avg. Avg. Mvg.
Avg. Avg. Avg.
veraye

Data Form ho 24
Sapploement
1] 5
(Vs HUNMBLK__ Sheet 2 of 3
Obs AP Counter
Counter [Pot Turns Baro. Raro Anmbient Clapsed Ventur Ind Cale Counter
for efore Pressure Tomp Tomp Time Inlet bep vol Vol Lrroc
Phase [1has phase| Ga. np 00 @) ftseconas) fon o faed e Hac
Avg. hvg. Avg [ I D I
Avg. Avg. Avg. N R R A
Avg. Avqg. Avy. S T PR
Average .
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Applicable Specitications:

Elapsed Time

Haximum
Allowed Error

tor Single Counter

Maximum Allowed
Averaqe Lrrar For
The 1hree Counters

Haxtmoum Alloaed
Difference Betveon
Any Two of the lhiece
Counter ltrors

(Seconds) oy (et re.
$00 I LY 6.0V 8.00
1000 15.00 9 00 10.00
TECHNICIAN'S SIGUATURL DA1E e
TIME MY/ PM
THIS DATA HAS BILH REVILWLD AND APPROVED
8Y EG&GAR QUALITY CONIROL DEPARTHLNT:
DATE

_68_

Data lorm Ho o 27

HONTHLY
‘L i RATULE, !'I K'(LRJ)J.R

CALIBRATTON ARD EUNCTIOHAL LK

LrLts REQUIRED:  Thermocouples

three beakers, cach of <hach has a capacity of at least 500 nrlliliters
Lce (needed only af 50 witer cannot boe obtarned from tap)

Precision thermometoer haviag HBS traccability

Instrument repairr tool kit

Implement for stirrinyg wvater bathe

LBRATION AD F :

ICTIONAL, Gl

Use the pertinent sections of the instrument minual Lo make any mechanloal adjust-
ments which are deemed necessary after obacrving the recorder 1n operalion.

Allow the recorder and 1ts servo-mechanism to warm up for at Jeast 1O minutes,

Using Lhe beakers, lap water and the prociston theimometor, make three watoer baths
having different temperatures, as folloua.

(8] (8]
Cool Waler Bath = 50 Lo 601

(3] O

Room Temperature Water Bath - 700 to 80 °F
o o

Warm Waler Bath - 85 to 88 1

when this 1> complete, chedk cach theimocouple and 3ts assocrated jecorder cnannel

against the precision thermometer 1n cach water hath e the following segquence s

Room ‘Lempaerature Water Batly
Cool Water Bath

Room Temperature Water Bath
Warm Yater Bath

Room ‘Pemperature Water Bath

When performing these checks, the wvater bath 1o use should be stirred constantly

and readungs should be taken only after both the thernometer and the syecorder readings
have been stabilized. When changing water, baths, visually observe the Lransient re-
spouse of the recorder Lo see whelher or not overshoot occurs and to see whether or
not the overshoot is less than two percent (29) of full scale.

Usually, no overshoot will occur and a rongh cstimate of the 1nstroment deadband can
be obtained from the difference between the firpst and sccond and the cecond and third
readings of the room Lompes ature water bath.  Deadband, as andicated by the above

mentioned drfferences, shoulb not eycecd 0220 of full wcale 11 the 1ndicated dead-
band docs exceed 10. R

L of full scale, the readings discusned above should be taken
agawn to ensure that the high indicated deadband was not a result ol temperature
changes 1n the roem temperalure wa'er bath.

The temperature readings on the recordsr should agree with the corrected thermometer
(s}
readings within #1700 [f only one of the thermwcouples shous a respouse which 1s out



Data Form No. 27

Temperature Recorder
Calibration and Functional Check
Page 2

of the &L”P tolerance, that thermocouple nay be faulty and 1t should be replaced and
the new one should be checked. if two or more of the thermocouples show a response
outside the +1 1" tolerance, the recorder garn and zero potentiometers may need ad-
Justment.  Before adjusting the gain or zero potentiometers, cach thermocouple should
be recheched agairnst the thermometer 1n cach water balh to ensure that an out-of-
tolerance condition 1ndeed exists.,

RUSULYS O CALLBIATION. AND FUNCTIONAL CHECK:

dechanical Adjustments Performed:

o]
AUHOU SPRCLE LCATIONS FROM CI'R: Accuracy to within tl.B( 3

OTELR SPLCITICATIONS : Overshoot <2% of full scale

beadband <0.2% of full scale

CALIBRATION AND UNCTTONAL CHECK PLRFORMED BY :

DATL: o

VW Observer:

TIML: am/ pin

SUBSCRIBLD TO AND SWORN TO BEFORL ME
THIS __ DAY OF e 197

TUUNOTARY PUBLIC

MY COMMISSION LXPIRES:
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DATL FORM NO. 301.2 LALA Forit no. 301 2

Page 1 of 7 Page 2 of 7

DYNANOMETER/RLPC CALIBRATION CHLCK LIST

DYNAMOMETER/ RLPC CALIBRATION CHLCK LIST

+ (Dyno #1 ONLY, Serial HA-32206-3-578) D.  DIGITAL SPEED READ-OUT CALIBRATION

1. Positive lead of DVM to test point 2 board 8.

DYNAMOMETER NUMBLER SERIAL NUMBER.
— 2. Switch 2 board 8 to: CAL (Away from board) R
TLCHNICIAN. DATE. .
T — 3. Adjust pot S board 8 to DVN reading of
5.000 + .002 VDC. e
A. WARM UP:
- - 4. Adjust span pot under logo on instrument box to:
___ 1. Unless the dynamometer has been used within the last half hour, 59:0 wph ON DIGITAL SPLILITLR. T Tt
obtain a copy of DATA FORM 107.1 and perform a dynamometer warm
up, as per the procedure on that form. E. TORQUE CELL CALIBRATION:

Warm up performed: 1. Remove vehicle - RELEASE DYNO BRAKLS.

Warm up not necessary since 2. Switches 1 and 2 board 8 and switch 1 board 7 to:
dynamometer last ust at: A.M./P.M. RUN  (TOWARD BOARD) . U
e 2. Negatave lead of DVM connected to ITB COMMCE term'nal 211: 3. Positive lead of DVM to test point 4 board B
reading (INCLUDING + or - SIGN). [,
B. RLAR ROLL CALIBRATION: (Reference Figure 2)

4. Switch 2 board 8 to: CAL (AWAY FROM BOAKDY} .

1. Specd/power switch to: REAR ROLL
5. Adjust pot 5 board 8 to:
<. FPositive lead of DVM to test point 2 board 8. 50 mph READING ON DIGITAL SPLEDMETER.

3. Adjust pot 3 board 8 to DVM reading of 0.000i 6. Positive lead of DVM to test point 1 board 8.
002 VDC (ROLLS STOPPED) .

7. Remove load cell hysteresis (LIGHTLY TAP LOAD CRLL
4. Adjust pot 4 board 8 to DVM reading of 4.63+ MOUNTING CHANNEL WITH MALLET).
-002 VDC (RCAR ROLL at 1800 rpm) Time: AM/PM

8. Adjust pot 1 board 8 to DVM reading of 0.05+ 0 005 VbC
5. Rechech pot 3 board 8 reading at 0.000+ board 8

.002 VDC (ROLLS STOPPED) . 9. Positive lead of DVM to test point 4 boar . -
10. Adjust pot 1 board 8 clockwise unt1l DVM reading JUST

equals reading at 3___ __ (TURN FOT SLOWLY SO AS

NOT TO OVERSHOOT READING).

C. FPRONT ROLL CALIBRATION: (Reference Figure 2)

1. Speed/power switch to: PRONT ROLL

11. Positive lead of DVM to test point 1 board 8 (RECORD
2. Positive lead of DVM to test point 5 board 7. _—*-— READING) .

N - retaining rew to

0
2]

3. Adjust pot 6 board 7 to DVM reading of 0.000+ 12.

Install arbor D33102 and TIC
.002 vDC (ROLLS STOPPED) .

snug.

4. Adjust pot 7 board 7 to DVM reading of 4.63+ 13. Gently install three D33112 Weights - REMOVE HYSTERESIS.
.002 VDC (FRONT ROLL at 1800 rpm) _

5. Recheck pot 6 board 7 reading at 0.000+
002 VIX' (ROLLS STOPPED) .

J\EG:G AUTOMOTIVE RESEARCH ... J\EG:G AUTOMOTIVE RESEARCH ~



DATA FORM NO. 301.2 DATA FORT NG, 30
Page 3 of 7

Page 4 of 7

DYNAMOMLTLR/RILPC CALIBRATION CHECK LIST DYNAMOMETER/RLPC CALIBRATION CHLCK LIST
E. TORQUE CLLL CALIBRATION: (continued) -

14. Adjust pot 2 board 8 to DVM reading of 4.07+ .002 vDC.
- H. HORSEPOWER "CAL CHECK" CAL1BRATION:

- ___15. Remove welght and arbor - REMOVE HYSTERESIS.
1. warm up dynamometer for minlmum 15 minutes.

16. Compare DVM reading with reading in 11 within + 0.002
VLC 1f not within tolerance, adjust pot 1 board 8 to __ 2. set mode selector switch to: PENDENT [P

proper setting - - THEN REPEAT STEPS 12 through 16.
3. Switch 1 board 8 to: RUN (TOWARD BOARD).
F. AL POWLR READOUT CALIBRATION: . 4. Switch 1 board 7 to: RUN (TOWARD BOARD). S
I. Adjust power meter reading to: 00.0 HP (ADJUST SCREW 5. Switch 2 board 8 to: CAL (AWAY FROIT BOAFL) . e
LOCATED AT LOWER RIGHT HAND CORNER OF METER DVM).
6. Adjust pot 5 board 8 to: 50.0 mph (ON DIGITAL SPErULOCTETY) I
2. sSwitches 1 and 2 board 8 to. CAL (AWAY FROM BOARD) . )
7. Remove vehicle - RLLEASE DYNOQ BRAKES. e
. 3. Adjust pot 5 board 8 to: 50.0 mph (ON DITITAL SPEEDMETER) .
8. Remove load cell HYSTERESIS. - I
. ___ 4. Positive lead of DVM to test point 1 board 8. —
. 9. Press CAL check button and record HP reading 1P e
o 5. Adjust pot 6 board 8 to DVM reading of 4.070 + .00z VDC. on digital HP meter.
___ 6. ndjust power span pot for reading of 40.7 (LOCATED UNDER 1 DEADBAND ADJUSTI!
CLAYTON LOGO} . ) B ENT:
1. Turn water supply to dynamometer OFF. e
G.  HURSLPUWER SCALING VCRLIFICATION: =
. 2. Press pendant load or unload button to RELCASE pressurc
_ 1. oswitch 1 board 8 to: RUN (TOWARD BOARD) in the lines. e
_ 4. Adjust pot 5 board 8 to: 50.0 mph (ON DIGITAL SPEEDMETER) 3. Speed/power switch to: FRONT ROLL e
3. 1Install arbor and weights and verify reading (REMOVE 4. Set thumbwheel to: 30.0 mph e

HYSTERES1S AFTER EACH WEIGHT) .

5. Set mode selector to: THUMBWHEEL

None 00.0 + 0.1 Arbor + 354 14.8 + 0.1
- T B 6. Set vehicle factor to: 0.00 o
Arbox 1.9 + 0.1 Arbor + 110# 40.7 + 0.1 o
- - - 7. Switches 1 and 2 board 8 and switch 1 board 7 to.
o Arbor + 704 27.8 + 0.1 CAL (AWAY FROM BOARD) . e
q. 1f not within tolerance, STEPS "E'" AND " REPEATED 8. Adjust pot 5 board 8 to: 50.0 mph (ON DIGITAL SPLEDMETIR)

TO CORRLCT.
9. Adjust pot 6 board 8 to: 30.0 mph (O DIGITAL SPLEDNEYIR)

10. Adjust pot 6 board 8 to START LOW RATE UNLOAD
LIGHT PULSE - RECORD HP READING_ _np.

JNEGiG AUTOMOTIVE RESEARCH . J EG:G AUTOMOTIVE RESEARCH ~
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DALA bobdl 1o, 3010 o
DATA FORM NO. 301.2 oAl LTS L

bage 6 of 7

Page 5 of 7
DYNAMOMETER/RLPC CALIBRATION CHECK LIST DYNAMOMETER/RLPC CALIBRATION LIST
DENUE S R . HUMBWHEEL "SPAN" ADJUSTHENT (cont tnued)
1.  DEADBAND ADJUSTMENT. (continued) K THUMBWHE
: . DIGITAL FOWLR METER.
__11. Adjust pot 6 board 8 to START LOW RATL UNLOAD 6. Adjust pot 6 board B8 to 39.0 HP ON O eR.

LIGRT PULSE - RECORD WP READING = HP. - 7. Adjust pot 1 board 1 until LOW AND HIGH RATE LOAD/UNLOAD

L TS GO OUT.
12. Difference between 11 and 12 HP 1GH - -
(TH!S IS THE DEADBAND) .

8. Adjust pot 6 board 8 counter-CLOCKWISE TO START LOW PATL

) UNLOAD LIGHT PULSE. RECORD HP READING: e o
13.  Adjust pot 3 board 2 and REPEAT 8 and 9 UNTIL DEADBAND . - T -
Is 0.4 Wp. 9. Adjust pot 6 board 8 CLOCKWISE TO START LOW RATE LOAD
LIGHT PULSE. RECORD HP READING: He e S
J.  THUMBWILLL “LOW RANGL" ADJUSTMENT :

10. Adjust pot 1 board 1 for LOAD LIGHT PULSF AND UNIOAD
__ 1. set thumbwheel to: 3.0 WP LIGHT PULSE. TO BE CENTERED AROUND 39.0 HP.

(DIFFERENCE BETWEEN 8 and 9). [P
2. Set mode selector to: THUMBWHEEL

USTMENT :
3. Set velucle factor switch to: 0.00 L. HIGH RATE DEADBAND ADJ
. 1 to: 39.0 Hp. e
1. Switches 1 and 2 board 8 and switch 1 board 7 to. — 1 Set thumbwhee © == 0
CAl. (AWAY FROM BOARD) .

2. Set mode selector to: THUIIBWHELL

5. Adj)ust pot 5 board B to: 50.0 mph  (ON DIGITAL SPEEDMETER)

3. Set vehicle factor to 0.00
°r MuSL pot € board 8 ro: 1.0 WP (ON PIGITAL FOWER METER) 4 Switches 1 and 2 board 8 and switch 1 board 7 to:

1 CAL (AWAY FROM BOARD)} .
7. Adjust pot } board 7 until LOW AND HIGH RATE LOAD AND —

UNLOAD LIGHTS GO OUT. S 5. Adjust pot 5 board 8 to. 50.0 mph ON DIGITAL SPEEDHLTER.

8. Ad)ust pot 6 board 8 counter - CLOCKWISE TO START LOW

6. Adjust pot 6 board 8 to: 40.5 mph ON DIGITAL POWER MLI1LR
RATE UNLOAD LIGHT PULSL - RECORD HP READING: HP -

7. Adjust pot 1 board 3 to START HIGH RATE UNLOAD LIGHT
9. Adjust pot 6 board 8 CLOCKWISE TO START LOW RATE LOAD

LIGHT PULSE - RECORD HP READING: HP. 8. Adjust pot 6 board 8 to  37.5 HP OH DIGITAL POMER MELIE.

_ 10, Mdjust pot 1 board 7 for LOAD LIGHT PULSE AND UNLOAD 9. Adjust pot 1 board 2 to START HIGH RATE LOAD LIGHT. [
LIGHT FULSE - TO BE CENTERED AROUND 3.0.

K. THUMBWHI LL "SPAN" ADJUSTMENT: M. DRIVER CUT-OFF ADJUSTMENT:
1. Set thumbwheel to: 39.0 HP . 1. Set thumbwheel to: 00.0 He L
2. Set mode selector to: THUMBWHELL 2. Switches 1 and 2 board 8 and switch 1 board 7 to:

RUN (TOWARD THE BOARD)

3. 5et vehicle factor to: 0.00

3. Positive lead of DVM to TEST POINT 1 board 8.
4. Switches 1 and 2 board 8 and 1 board 7 to: .
CAL  (AWAY FROM BOARD). 4. Adjust pot 1 board 8 to DVM READING OF +0.060 + 005 VDC.

S. Adjust pot 5 board 8 to: 50.0 ON DIGITAL SPEEDMLTLR.

AN EGG AUTOMOTIVE RESEARCH J\EG:G AUTOMOTIVE RESEARCH
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APPENDIX E
Audit Forms

1) Comments fto be resolved

2) Quality Control Audit of: Non-Evaporative Hot LA-4 Precondition
Check List

3) Quality Controt Audit of: Precondition Trace

4) Quality Control Audit of: Dynamometer Warm-up Check List

5) Quality Control Audit of: Driver's FTP Check Lis*t

6) Quality Control Audit of: WB/DB Chart (EPA sequence)

7) Quality Control Audit of: FTP Driver's Trace

8) Quality Control Audit of: CO/COp Instrument Traces

9) Quality Control Audit of: CO/COp Instrument Traces (Bagged ldle Test)
10) Quality Control Audit of: HC/NOx Instrument Traces

11 Quality Control Audit of: NO Instrument Traces (50 Cruise Test)

12) Quality Control Audit of: HC/NOx Instrument Traces (Bagged ldie Test)

13) Quality Control Audit of: HC/NOx Instrument Traces (Highway Fuel
Economy)

14) Quality Contro! Audit of: CO/C02 Insfrument Traces (Highway Fuel
Economy)

15) Quality Control Audit of: NO Instrument Trace - Loaded Two Mode

16} Quality Control Audit of: NO Instrument Trace (4 Speed Idle TesT)

17) Quality Control Audit of: CO0/CO2 tnstrument Traces (4 Speed |dle Test)
18) Quality Control Audit of: CO/CO2 Instrument Traces (50 Cruise Test)
19) Quality Control Audit of: Hexane Instrument Trace (50 Cruise Test)

20) Quality Control Audit of: Hexane Instrument Trace (4 Speed Idle Test)
21) Quality Control Audit of: CO0/CQ2 Instrument Traces - Loaded Two Mode
22) Quality Contfrol Audit of: Hexane Insfrument Trace - Loaded Two Mode

23) Qualify Control Audit of: CVS-CFV Test Data Sheet

-95-



24)
25)
26)
27)
28)
29)
30)

Qual ity Control Audit
Quality Control Audit
Quality Contro! Audit
Quality Control Audit
Quality Control Audit
Quality Control Audit

Data Packet Enclosure

APPENDIX E

Audit Forms
(continued)

of:
of:
of:
of:
of:
of:
Test

Bagged Idle Test

50 Cruise Test Data Sheet
Highway Fuel Economy Data Sheet
4 Speed ldle Test (Data Sheet)
Loaded Two Mode (Data Sheet)
Computer Input and Oufput

-6~



COMMENTS TO BE RESOLVED

Comments

Comments

S. Gearhart

Resolved |

o

Review

OK

B. Martinez

QUALITY CONTROL AUDIT OF:

NON-EVAPORATIVE HOT LA-4 PRECONDITION CHECK LIST

Yes No Contact

Comments

Comments
Resolved

C. Jackel

B. GILMORE

L HERNANDEZ

R. Martinez

C. Vantassel

R. Bellows

1) Test Number

2) Vehicle Number

3) bate

4) Dyno Code

S) Time

6) I1.W. Correct?

7) I.H.P. Correct?

8) Correct Fuel Type Used?

9) Correct Fuel Tank
Capacity Entered?

10) Correct Amount of Fuel
Put In Tank?

11) Fuel Temp Less Than BGOF

12) Are Items 1 - 8
Completed Properly?

13) Correct Time Entered for
Last Dyno Use?

14) Are Items 9 - 16
Completed Properly?

15) Is Test Area Temp °
Between 68 F and 86 F?

16) Are Items 17 - 20
Completed Properly?

17) Is IHP From Digital Dis-
play within + .2 of the
Value Determined During
Calibration?

18) Time at End of Precon-
dition (5.0.S5.)

19) Items 21 - 28
Completed Properly?

20) Is Soak Area Temp °
Between 68 F and 86 F?

21) Driver's Signature
Entered?

22) QC Signature Entered?

R. Schneberger

_L6_




QUALITY CONTROL AUDIT OF:
PRECONDITION TRACE

1)

No

Contact

Comments

Comments
Resolved

Vehicle Number

2)

Test Number

3)
4}

Dyno Number

Date

5)

Time

6)

Time Less than 2 Hours
After Dyno Warm Up?

7

I.W. Correct?

8)

I.H.P. Correct?

2)

50 MPH Entered
Adjacent to 1.H.P.

10)

50 MPH Cal. Check
on Trace?

11)

Driver's Signature
on Trace?

QUALITY CONTROL AUDIT OF:
DYNAMOMETER WARM-UP CHECK LIST

Part "A"

Yes

No

Contact

Comments

Comments
Resolved

1)

Date

2)

Dyno Code

3)

Test Number

4)

Car Number

5)

Start Time

6)

Vehicle Make Entered?

1)

Vehicle Model Entered?

8)

I.H§.P. Correct?

9)

I.W. Correct?

10)

Tech. Name Entered?

11)

Items 1-14 Properly Completed?

Part "B"

12)

Item 1 Completed?

13)

Is applied Inertia Weight
correct?

12)

Trace OK?

13)

Q.C. Signature Entered?

14)

Items 3-6 Completed Properly?

15)

Stop Time from Item 6

_.863_

16}

Items 7-11 Completed Properly?

17)

Driver's Signature Entered?

18)

Date Entered?

19)

Time Entered?

20}

QC Signature Entered?




QUALITY CONTROL AUDIT OF

DRIVER'S FTP CHECK LIST

QUALITY CONTROL AUDIT OF
WB,/DB CHART (EPA Sequence)

DATA EORI NO.

Yes 1No Contact

Comments

Comments Comment s Resolved
Yes | No | Contact Comments Resolved
1) Vehicle Number
1} Date
2) Test Number 2) Test N er
b}
3) Vehicle Number 3) vate
Entered?
4) Dyno Number 4) Time En
5) o ‘s Name Entered? 5) Draiver's Name or
) Driver nrered: Initial's Entered?
2
6) 1 W Correct? 6) SOP 1 Marked?
~t 7
7) 1.H.P. Correct? 7) SOP 2 Marked?
8) Time at Beginning of >
12 Hour Soak (S0S) 8) Hot Soak Marked?
P d ?
9) 1Is Above Time Same as 9) SOP 3 Marke
End of Precondition? 10) EOT Marked?
10} Time at Start of Test? 11) DB Temp. 68°F to 869F?
11) Is SOT 12-24 Hours 3 MIN. BAGGED IDLE
'] 2
Later Than SOS 12) SOT Marked?
12) Is Calculated Soak 13) EOT Marked?
Time Correct?
1 °F to B69F?
13) Time at Which Dyno 4) DB Temp 60 o 86
Was Last Used? 50 CRUISE TEST
14) Are Items 1-7 15) SOT Marked?
P ly C leted?
ropery Lomplete 16) EOT Marked?
15) Were Vehicle Tires at e
7) D . 68O9F ¢t F»
Approx. 45 PSI for Test? 17) bB Temp. 6 o 86
16) Are Items 8~16 Properly HFET
Completed” 18) SOT Marked?
17) Do Sling and Straip Chart 19) EOT Marked?
A Within 1.8°F?
——-29ree LS 20) DB Temp 68°F to 86°F?
18) Are Items 17-26 4 SPEED IDLE
Properly Completed?
2
19) Starting Conditions 21) SOT Marked?
Properly Noted? 22) SOT Marked?
20) Are Items 27~41 23) DB Temp 68°F to 86°F?
Properly Completed?
LOADED 2 MODE
21) Driver's Signature
?
Entered? 24) SOT Marked?
i ?
22) QC Signature Entered? 25) EOT Marked?
26) DB Temp. 68°F to BEOF?

_.665_

Q-C. SIGNATURE ENTERED?




QUALITY CONTROL AUDIT OF:
FTP DRIVER'S TRACE

QUALITY CONTROL AUDIT OF:
CO/CO2 INSTRUMENT TRACES

Phase 1 | Phase 2 |Phase 3
No | Yes No |Yes No {Contact

Comments

Comments
Resolved

1)

Vehicle Number

2)

Test Number

3)

Date

Yes

No Contact

Comments

Comments
Resolved

4)

Time Entered?

1)

Vehicle Number

5)

Signature Entered?

2)

Test Number

6)

Chart Speed Entered?

3)

Dyno Number

7

CO Span OK? {(Low Range)

4)

Date

8)

CO9 Span OK? (Low Range)

5)

Time

9)

Zero OK?

6)

Driver's Signature on
Trace

10)

CO Span OK?

11)

CO, Span OK?

7

I.W. Correct?

12)

Zero OK?

8)

I.H.P. Correct?

9)

50 MPH Entered
Adjacent to I.H.P.?

13)

CO _Sample OK?

14)

CO Range?

15)

CO Deflection?

16)

€0y Sample OK?

17)

CO2 Range?

18)

COz Deflection?

19)

Ampient CO Trace OK?

20)

Ambient CO Deflection?

21)

Ambient CO OK?

22)

Ambient €Oy Trace OK?

10} 50 MPH Calibration at
Beginning of Trace?

11) Trace OK?

12) Driving Abnormalities
Noted?

13) 50 MPH Speed Check at
End of Trace?

14) Is I.H.P. Within + 0.5
HP of Original Setting?

15) QC Signature Entered?

23)

Ambient CO2 Deflection?

-001-

24)

Zero OK?

25)

CO Span OKz?

26)

CO; Span OK?

27)

Zero OK?

28)

Repeat Steps 9 -~ 27

29)

All Operator Errors
Marked?

30) QC Signature Entered?




QUALITY CONTROL AUDIT OF:
CQ/CO7 INSTRUMENT TRACES-
(Bagged Idle Test)

DATA FORM NO-

No |Contact Comments

Comments
Resolved

QUALITY CONTROL AUDIT OF

HC/NOx INSTRUMENT TRACES

1) Zero OK2

2) CO span 0OK»

3) CO2 Span OK?

4) Zero OK?
5) CO Sample OK?
6} CO Range ?
7) CO Deflection?
8) CO2 Sample OK>
9} COy Range?
10) COy Deflection?
11) Ambient CO OK?
12) Ambient CO Deflection?
13) Ambient CO OK?
14) Ambient CO; Deflection
15) Zero OK?
16) CO Span OK?
17) CO2 Span OK?
18) Zero OK?
19)ALL OPERATOR ERRORS -

MARKED?

20)

Q.C. SIGNATURE ENTERED?

~10t-

Phase 1|Phase 2[Phase 3 Comments
Yes NolYes NolYes No [Contact Comments Resolved

1) Vehicle Number
2) Test Number
3) Date
4) Time Entered?
5) Signature Entered?
6) Chart Speed Entered?
7) HC Span OK (Low Range)?
8) NOx Span OK (Low Range)?
9) Zero OK?
10) HC Span OK? .
11) NOy Span OK?
12) Zero OK? .
13) HC Sample OK?
14) HC Range —
15) HC Deflection . —
16) NOx Sample OK? ] [
17) NOx Range ~
18) NOx Deflection
19) Ambient HC Trace OK? | l |
20) Ambient HC Deflection
21) Ambient HC OK?
22) Ambient NOx Trace OK? _
23) Ambient NOx Deflection R
24) Zexro OK?
25) HC Span OK?
26) NOy Span OK? -
27) Zero OK?
28) Repeat Steps 9-27
29) All Operator

Errors Marked?
30) QC Signature Entered?




DATA FORM NO.

QUALITY CONTROL AUDIT OF:
NO INSTRUMENT TRACES:
{50 Cruise Test)

DATA FORM

QUALITY CONTROL AUDIT OF:
HC/NOx INSTRUMENT TRACES
(Bagged Idle Test)

NO-

30 Second Comments
Sample Contact Comments Resolved
1) Zero?
2) NO Span OK?
L3) Zero OK? L
4) NO Sample OK?
5) NO Range
6) NO Deflection
8] Zero OK?
8} NO Span OK?
9) Zero OK?
30) All Operator Errors
Marked?
11) Q.C. Signature Entered?
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Comments
Yes | No (Contact Comment s Resolvggﬁﬁ
1) Zero?
2) HC Span OK» Aﬂ
3) NOy Span OK? h
4) Zero OK?
5) HC Sample OK? o
FElVHC Range?
7) HC Deflection?
8) NOx Sample OK?
9) NOy Range?
10) NOy Deflection?
11) Ambient HC OK?
12) Ambient HC Deflection?|
13) Ambient NOx OK? I
14) Ambient NO, Defletion?
15) Zero OK?
16) HC Span OK?
17) NO, Span OK? L i
18) Zero OK?
19) All Operator Errors
Marked?
20) Q.C. Signature Entered?




DATA FORM NO.

QUALITY CONTROL AUDIT OF:
HC/NOy INSTRUMENT TRACES
(Highway Fuel Economy)

QUALITY CONTROL AUDIT OF
CO/C02 INSTRUMENT TRACES
(Highway Fuel Economy)

DATA FORM O,

Comments
Yes | No [Contact Comments Resolved

1) Zero OK?

2) CO Span OK?

3) CO2 Span OK?

4) Zero OK?

5) CO sample OK?

6) CO Range ?

7) CO Deflection?

8) CO2 Sample OK?

9) COz Range?
10) COy Deflection?
11) Ambient CO OK?
12) Ambient CO Deflection?
13) Ambient CO2 OK?
14) Ambient CO; Deflectioni
15) Zero OK?
16) CO Span OK?
17) CO2 Span OK?
18) Zero OK?

19)ALL OPERATOR ERRORS

MARKED?

Comments
Yes | No |Contact Comments Resolved
1) Zero?
2) HC Span OK?
3) NOyx Span OK?
4) Zero OK?
5) HC Sample OK?
6} HC Range?
7) HC Deflection?
8) NOx Sample OK? rAA
9) NOy Range?
10) NO, Deflection?
11) Ambient HC OK?
12) Ambient HC Deflection?
13) Ambient NOyx OK?
14) Ambient NOy Defletion?
15) Zero OK?
16) HC Span OK?
17) NO, Span OK?
18) Zero OK?
19) All Operator Errors
Marked?
20) Q.C. Signature Entered?

20)Q.C. SIGNATUPE ENTERED?

-¢0l-




DATA FORM NO.

QUALITY CONTROL AUDIT OF:
NO INSTRUMENT TRACE:
LOADED TWO MODE

QUALITY CONTROL AUDIT OF

NO INSTRUMENT TRACE-
{4 Speed Idle Test)

DATA FORM NO.

%

Basic Idle|Idle At
In Neutral|2500 rpm

Basic Idle
In Neutral

Basic Idle
In Drive

Yes

No Yes | No Yes | No

Yes |No

Contacts/
Comments

Comments
Resolved

1)

Zero”

2)

NO Span OK?

3)

Zero OK?

4)

NO Sample OK?

S)

NO Range

6)

NO Deflection

7)

Zero OK?

8)

NO Span OK?

9)

Zero OK?

10)

Repeat Steps

30 mph Basic Idle Comments
19.0 APH [rrans.In Neut| Contact Comments Resolved
1) Zero OK?
2) NO Span OK?
3) Zero OK2
4) NO sample OK?
5) No Range
6) NOpEflection
7} Zero OK?
8) NO Span OK?
9) Zero OK>?
10) Repeat Steps
11) All Operator Errors
Marked?
12) Q.C. Signature Enteredj

11)

All Operator Errors
Marked?

12}
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Q.C. Signature Entered?

* Does not apply with manual transmission




DATA FORM hQ
DATA FORM NO.

QUALITY CONTROL AUDIT OF -
CO/C0O» INSTRUMENT TRACES.
{50 Cruise Test)

QUALITY CONTROL AUDIT OF:
CO/C0O2 INSTRUMENT TRACES:

{4 Speed Idle Test) 30 Second Comments
Sample Contact Comments Resolved
1) Zero?
2) CO Span OK?
3) CO, Span OK?
* 4) Z2ero 0OK?
Basic Idle] Idle At sic Idle |Basic Idle
In Neutral| 2500 rpm {In Neutral | In Drive Contacts/ Comments 5) CO Sample OK?
Yes No Yes | No | Yes| No |Yes j No Comments Resolved 6) CO Range
1) Zero? 7) CO Deflection
2) CO Span OK? 8) CO, Sample OK?
3) CO, Span OK? 9) CO2 Range
4) Zero OK? 10) COp Deflection
S} CO Sample OK? I I I 11) ZzZero OK?
6) CO Range? 12} CO Span OK?
7) CO Deflection? ' 13) CO2 Span OK?
8) COp Sample OK? ] [ T 14) Zero OK?
9) CO2 Range? 15) All Operator
10) COp Deflection? Errors Marked?
11) Zero OK? 16) Q.C. Signature Entered?
12) CO Span OK?
13) COz Span OK?
14) Zero OK?
15) Repeat Steps 6 - 10
16) All Operator Errors
Marked?
17) Q.C. Signature Entered?

»

Does not apply with manual transmission.
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QUALITY CONTROL AUDIT OF:
HEXANE INSTRUMENT TRACE:
(50 Cruise Test)

Dat» Form No.

QUALITY CONTROL AUDIT OF
CO/CC» INSTRUMENT TRACES

LOARED TWO MODE

DATA FORM NO.

30 mph Basic Idle l Comments
19.0 AHP Trans.In Neug Contact | Comment s Resolved
1) Zero OK? y
2) CO Span OK? ]
3) €O, Span OK? |
4) Zero OK? | T
5) CO Sample OK? I
6) CO Range ]
7) CO Deflectaion
8) CO, Sample OK? | [ B
9) CO, Range
10) €O, Deflectaion
11} Zero OK?
12) CO Span OK?
13) COp Span OK?
14) Zero OK?
15) Repeat Steps 1-14
16) All Operator errors 1
marked?
17) Q.C. Signature entered?

30 Second Comments
Sample Contact Comments Resolved
l) Zero OK?
2) Hexane Span OK?
3) Zero OK?
4) Hexane Sample OK?
5} Hexane Range (ppm)
6) Hexane Deflection
7) Zero OK?
8) Hexane Span OK?
9) Zero OK?
10) All Operator Errors
Marked?
11) 0Q.C. Signature Entered?
QUALITY CONTROL AUDIT OF :
HEXANE INSTRUMENT TRACE-
{4 Speed Idle Test}
*
Basic Idle|Idle At Basic Idle[Basic Idle
In Neutral!2500 rpm In Neutral}{In Drive Contacts/ {Comments
Yes | No [Yes [No |Yes |No {Yes |No Comments |Resolved
1) Zzero?
2) Hexane Span OK?
3) Zero OK™
4) Hexane Sample OK? | L,
5) Hexane Range (FP'"D
6) Hexane Deflection
7) Zero OK?
-
B8) Hexane Span OK®
9) Zero OK?
10} Repeat Steps
11) All Operator Errors
Marked?
12} Q.C. Signature Entered?

* Does not apply with manual transmission

-901-




DATA FORM NO.

QUALITY CONTROL AUDIT OF:
HEXANE INSTRUMENT TRACE:
LOADED TWO MODE

30 mph Basic Idle

19.0 APH Jrans.In Neuy Contact Comments

Comments
Resolved

1)

Zero OK?

2)

Hexane Span OK?

QUALITY CONTROL AUDIT OF:
CVS-CFV TEST DATA SHEET

Page 1 of 2

3)

Zero OK?

4)

Hexane Sample OK?

S)

Hexane Range‘?f[p)ﬁ

6)

Hexane Deflection

7)

Zero OK?

8}

Hexane Span OK?

9)

Zero OK?

10)

Repeat Steps

11)

All Operator Errors
Marked?

12)

Q.C. Signature Entered?

~L01-

Comments
Yes | No {Contact Comment.s Resolved

1) Date

2) Test Number

3) Vehicle Number

4} Odometer

5) I.W. Correct?

6) Thumb Wheel Correct?

7) Barometric Pressure Reason-
able (28.5 to 30 in. Hg.)

8) Barometric Temp. Reasonable?

9) Dry Bulb Temp. Correct?

10} Wet Bulb Temp. Correct?

11) Roll Revs. Entered
Correctly?

12)

13) VMIX 1 Reasonable?

14) VMIX 2 Reasonable?

15) VMIX 3 Reasonable?

16) Time at SOP 17

17) Is SOP 1 Within Two
Hours of Warm Up?

18) Time at EOP 1?

19) EOP 1 = SOP 27

20) SOP 2 -~ SOP 1 = +8.5 + 0.5
Minutes?

21) EOP 2 - SOP 2 = +14.5 + 0.5
Minutes?

22) SOP 3 - EOP 2 = 10 + 1 Min.?

23) EOP 3 ~ SOP 3 = +B8.5 + 0.5
Minutes?

24) ET 1 = 505 + 4 sec. + Stall
Seconds?

25) ET 2 = B67 + 4 Seconds?

26) ET 3 = 505 + 4 Seconds

+ Stall?




QUALITY CONTROL AUDIT OF:

CVs- CFV TEST DATA SHEET (CONTINUED)

Page 2 of 2

QUALITY CONTROL AUDRIT OF:

BAGGED IDLE TEST

DATA FORM NO.

Comments
Yes | No jContact Comments Resolved
27) Ranges Correct for CO?
28) Ranges Correct for C02?
29) Deflections for CO
Read Correctly?
30) Deflections for CO2
Read Correctly?
31) Concentrations Correct
for CO?
32) Concentrations Correct
for CO2?
33) Ranges Correct for HC?
34) Ranges Correct for NOy?
35) Deflections for HC
Read Correctly?
36) Deflections for NOx
Read Correctly?
37) Concentrations Correct
for HC?
38) Concentrations Correct
for NOx?
39) EOA Less Than or Egqual
To EOP 1 + 20 Minutes?
40) EOA 2 Less Than or Equal
to EOP 2 + 20 Minutes?
41} EOA 3 Less Than or Equal
to EOP 3 + 20 Minutes?
42) Does Comment Imply Test
Is OK?
43) Operator's Signature
Entered?
44) QC Signature Entered?

Comments
Yes No | Contact Comments Resolved
1) Transmission in proper gear?
2) Time at START OF TEST?
3) Time at END OF TEST?
4) Elapsed Time?
5) Is Total Test Time
3 min. + (30 sec.)
6) Barometric Press. reasonable?
{28.5 to 30 in.hg.)
7) Barometric Temp. reascnable?
8) (VIMX) reasonable?
9) Dry bulb correct?
10) Wet bulb correct?
11) Ranges correct for CO?
12) Ranges correct for CO02?
13) Deflections for CO read
correctly?
14) peflections for COp read
correctly?
15) Concentrations correct
for CO?
16) Concentrations correct
for Coy?
17) Ranges correct for HC?
18) Ranges correct for NOx?
19) Deflections for HC read
correctly?
20) Deflections for NO, read
correctly?
21) Concentrations correct
for HC?
22) Concentrations correct
for NOx?
23) EOA Less Than 20 min. From
End Of sample?
"4) Does Comment Imply Test
is OK?
25) Operator's Signature Enteredd
26) Q.C. Signature Entered?




DATA FORM NO.
DATA FORM NO.

QUALITY CONTROL AUDIT OF:

HIGHWAY FUEL ECONOMY DATA SHEET

QUALITY CONTROL AUDIT OF:
50 CRUISE TEST DATA SHEET

Comments
Yes | No Contact Comments Resolved
1) TEST START TIME:
= - 2) TEST END TIME:
omments
Yesg]No Contact Comments Resolved 3 i: ngﬁfin ffMES min.)?
1) Test Start Time. ' o=
2) Test End T K 4) Barometric Press. reasonable
€st _bnd Time: (28.5 to 30 in.hg.)?
3) End of Sample Equal 5) Barometric Temp, reasonable?
30 Seconds:
6) Dry bulb Temp. correct?
4) Barometric Press. reasonable
28.5 to 30 In.Hg.? 7) Wet bulb Temp. cgorrect?
5) Barometric Temp. reasonable? 8} VMIX reasonable?
6) Dry Bulb Temp. correct? 9) Roll Revs. correct?
7) Wet Bulb Temp. correct? 10) Ranges correct for CO?
B8) Ranges correct for CO? 11) Ranges correct for CO,?
9) Ranges correct for C032? 12) peflections for CO read
cor tly?
10) Deflections for CO read rectly
correctly? 13) Deflections for CO; read
) rrec ?
11) Deflections for CO, read correctly } -
correctly? 3 14) Concentrations correct
for CO?
12) Concentrations correct t
for co? 15) Concentrations correct
—] for C03?
13) Concentrations correct
for CO5? 16) Ranges correct for HC?
14) Ranges correct for HC? 17) Ranges correct for NOyx?
15) Ranges correct for NO ? 18) Deflections for HC read
correctly?
16) Deflections for HC read !
correctly? 19} Deflections for NOx read
correctly?
17) Deflections for NO read Y
correctly? 20) Concentrations correct
for HC?
18) Concentrations correct
for HC? 21) Concentrations correct
for NO,?
19) Concentratlons correct
for NO ? 22) EOA less than or egual
to 20 min.?
20) Does comment imply test
is OK? 23) Does comment imply test
A is OK?
21) Operator's Signature Entered?
24) Operator's signatur
22} Is R.P.M. reasonable? ) op s 9 ©
sl | entered?
23) g.C. si t ?
2 Signature Entered 25) Q.C. signature entered?

!
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ks



QUALITY CONTROL AUDIT OF:
4 SPEED IDLE TEST (Data Sheet)

DATA FORM NO.

QUALITY CONTROL AUDIT OF:
LOADED TWO MODE (Data Sheet)

DATA FORM NO.

Yes [;o

Contact

Comments

Comments |

Resolved

Comments
Yes | No Contact Comments Resolved
1) TEST START TIME:
2) TEST END TIME:
3) ELAPSED TIME.
4) Barometric Press. reasonable
(28.5 to 30 1n.hg.)?
S5) Dry bulb Temp» correct?
©) Wet Bulb Temp. correct?
7) Ranges correct for CO?
8) Ranges correct for CO02?
9} Deflecticons for CO read
correctly?
10) Deflections for COp read
correctly?
11) Concentrations correct
for co?
12) Concentrations correct
for COp7?
13) Ranges correct for HC?
14) Ranges correct for NO ?
15} Deflections for HC read
correctly?
16) Deflections for NO read
correctly?
17) Concentrations correct
for HC?
18} Concentrations correct
for NO ?
19) Is R.P.M. reasonable?
20) Does comment imply test
is OK?
21) Operator's Signature entered?
22) Q.C. Signature entered?

-0ti-

1) TEST START TIME:

2) TEST END TIME:

3} ELAPSED TIME:

4) Barometric Press. reasonable
28.5 to 30 in.hg.?

5} Barometric Temp. reasonable?

6) Dry bulb Temp. correct?

7) Wet bulb Temp. correct?

8) Is the I.W. 1000 1bs.?

9) Is the I.H.P. correct?

10) Ranges correct for CO?

11) Ranges correct for CO27?

12) Deflections for CO read
correctly?

13) Deflections for COp read
correctly?

14) Concentrations correct
for co?

15) Concentrations correct
for co03?

16) Ranges correct for HC?

17) Ranges correct for NOx?

18) Deflections for HC read
coxrectly?

19) Deflections for NOy read
correctly?

20) Concentrations correct
for HC?

2)) Concentrations correct
for NOx?

22) Does comment imply test
1s OK?

23) Operator's Signature
entered?

24) Is R.P.M. reasonable?

5) Q.C. Signature Entered?




DATA PACKET ENCLOSURE LIST
EPA Contract No. 68-03-3024

QUALITY CONTROL AUDIT OF: To be submitted with each Data Packet.

COMPUTER [NPUT AND OUTPUT 1. Emissions Testing Data

Precondition Check List

Precondition Trace

Comment's Test Drivers Check List Pages 1 through 7
es | No | Contact Comments Resolved FTP Trace

Vehicle Refueling Records

Bench Operator Data Forms Pages 1 through 7
we/DB Trace

Soak Area Trace

Analytical Traces

CVS Print-Out

1) Date

2) Vehicle Number

3) Test Number

kY "Roll Revs. Entered
Correctly Quality Audit Work Sheets

5) 1f 1977 Year Model, Were Vehicle Driveability Report
STD Roll Revs. Used Highway Fuel Economy Print-Out

Bagged Idle Print-Out

Test Validity Statement

L

6) BO Entered Correctly?

7) BT Entered Correctly? II.  Procurement Data

8) 0B Temp tLorrect? Telephone Survey (3024.2)
Incoming Inspection Form. (3024.8)

9) WB Temp Correct? Test Agreement (3024.1)

Test Agreement Addendum {3024.3)
Standard Vehicle Loan Agreement (3024L.4)
Savings Bond Information Sheet (3024.6)
Vehicle Owner Questionnaire Data Sheet
Supplemental Owners Survey

Loaner Vehicle Log (3024.7)

HMechanics Inspection Form (3024.9)
Vehicle Maintenance Log {(3024.10)

EPA Data Pack

14) QC Signature Entered? Vehicle Information Sheet (3024.12)
Post Test Inspection Form (3024.11)
Vehicle Release and Savings Bond Receipt (3024.5)
Procurement Check List (3024.13)

10)  VMIX Correct?

1)

12) Meter Reading Correct?
13)" Concentration Values
Correct?

Il

I11. Supplied To Owner

fuel Economy Kit

Contractor Information Filled In

Vehicle Fuel Fill In Information Recorded
letter Of Appreciation

EPA Follow-up Letter and Envelope
Contractor Portion Fill In

Savings Bond

Vehicle Maintenance Log (3024.10)

|
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