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1. INTRODUCTION

Exhaust and evaporative emissions from gasoline powered intermediate
duty vehicles contribute significantly to air pollption in the United States.
However, the exact portion of the nationwide inventory of air pollutants
contributed by intermediate duty vehicles is not known. The United States
Environmental Protection Agency has recognized the need for accurate exhaust and

evaporative emissions data from these vehicles.

Prior to the design and implementation of an emissions control
program for intermediate duty vehicles, information must be obtained which
constitutes the parameters of this program. First, an accurate and relatively
inexpensive test procedure must be developed for determining and monitoring
the mass of effluents from intermediate duty vehicles. Second, the mass of
effluents from these vehicles must be determined for the entire vehicle popu-
lation and for the average vehicle in various subgroups. Third, the effective-

ness of emission controls on later model vehicles must be determined.

The EPA has taken a step toward solving these problems by awarding
a contract for "A Study of Baseline Emissions on 6,000 - 14,000 Pound Gross
Vehicle Weight Trucks' to Automotive Environmental Systems, Inc. The results

of this program are presented in this final report.



2. TECHNICAL DISCUSSION

2.1 PROGRAM OBJECTIVES

The following program objectives must be accomplished before
an effective emissions control program can be implemented for intermediate

duty vehicles.

The first objective is to provide baseline emission data on
6,000 to 14,000 pound GWW vehicles. This data is necessary to determine the
contribution of this class of vehicles to air pollution. With this information
EPA will be able to determine the relative urgency for implementing an intermediate
duty vehicle emissions control program. Fifty vehicles will be replicate.tcstcd
for a total of 132 emissions tests. The vehicle fleet is comprised of vehicles
in proportion to their occurrence in the national 6,000-14,000 pound GW vchicle

population.

The second objective is to determine the suitability of the light
duty vehicle test procedurc for intermedicte duty vehicles. Any changcs nccessary
to thc procedures or test equipment are to be determined. All problems unique
to the testing of intermediate duty vchicles must be encountered so that they

can be resolved prior to any large scale test program.

Also, the effectiveness of tuning vchicles as an emissions control
strategy is to be determined. Sixteen test vehicles of 1972 and 1973 model
years will be duplicate tested, tuned to manufacturer's specifications and then

duplicate tested again.
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2.2 VEHICLE PROCUREMENT

2.2.1 Test Vehicle Selection

The objective of the test vehicle procurement task was to obtain
test vehicles of the appropriate make, model year and gross vehicle weight (GVW)
from 6,000 to 14,000 pounds in proportion to their occurrence in the national
population. To satisfy this goal, AESi developed from motor vehicle sales
information an initial truck vehicle matrix for 150 program vehicles (Figure 2.2-1).

Information was obtained from Automotive News, 1973, for 1970-71 model years

and from the 1970 issue of Motor Truck Facts for 1969 through 1965 model years.

The number of vehicles for 1972 and 1973 was based on projected sales volume.

The matrix was then adjusted for attrition as reported in the Automotive News

Almanac, 1970 and 1972 issues. The 150 vehicle matrix was then divided
equally between EPA, Southwest Research Institute and AESi. Figure 2.2-2

is the truck vehicle matrix that AESi followed during the course of this

program.

A list of 1000 randomly selected 1965 through 1973 truck vehicle
owners was purchased from R. L. Polk and Company. A certified mailing was then
sent to each of the vehicle owners consisting of:

1. A letter soliciting the truck owner's participation in the

program, Figure 2.2-3

2. A postage-paid return postcard, Figure 2.2-4.

Concurrently with the mailing, AESi obtained the telephone numbers
of selected vehicle owners. Starting approximately one weck after the mailing,
AESi called selected vehicle owners and encouraged them to participate in the
program. A vehicle owner contact form shown in Figure 2.2-5 was completed
for every contact made with the vehicle owner, describing details of the contact

in brief.

During the course of the program, 65 percent of the vehicles procured
and emissions tested were obtained from this list of randomly selected vchicles.
The remainder of the program vehicles were obtained from rental or leasing

agencics.
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TRUCK VCHICLE “ATRIX
6,000-16,000 POUND GROSS VEHICLC WEIGHT

MAKE  G.U.K. 0 1973 1972 1071 1070 1969 1968 1967 1966 1965 TOTAL
Chev 6-10 7 9 5 5 6 4 4 4 3 47
10-14 - - - - - - - - - -
Dodg 6-10 3 3 1 1 2 2 1 1 - 14
10-14 6 5 - - - - - - - 11
Ford 6-10 10 11 5 6 6 5 5 5 3 56
10-14 - - - - - - - - - -
14-16 “— 2> - - - - - - - 2
GMC 6-10 2 2 1 1 1 1 1 1 - 10
10-14 - - - - - - - - - -
Intl 6-10 1 1 - 1 1 1 1 1 - 7
10-14 1 - - - - - - - - 1
14-16 —1—= 1
Misc 6-10 1 - - - - - - - - 1
10-14 - - - - - - - - - -
Total  6-10 24 26 12 14 16 13 12 12 6 135
10-14 7 5 - - - - - - - 12
14-16 <~ 3> 3

Figure 2.2-1



PROJECT 2069 TEST FLEET

MARE GVY 1973 | 1972 | 1971 | 1970 | 1969 | 1968 | 1967 | 1966 | 1965 TOTAL
CHEV 6-10 1 3 2 3 2 1- 2 3 17
1
|
6-10 1 1 1 1 1 5
DODSE i
10-14 2 1 3
6-10 2 3 2 2 2 2 2 2 2 19
FORD
: 14-16 1 1
GMC 6-10 1 1 1 3
1
6-10 | 1 1
INTL. :
10-14 1 1
TOTAL s 11 4 5 5 3 6 6 5 50

Figure 2.2-2

v-
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I it Py 3, OMB No. 178-5*72042
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AUTOMOQTIVE ENVIRONMENTAL SYSTEMS, INC. W 7300 BOLSA AVENUE, WESTMINSTER, CALIFORNIA 92683 @ 714 897-0331

Dear

You may be able to make an important contribution
towards controlling the nation's serious air pollution
problem and receive a $50 United States Savings Bond
for your efforts!

As you may have read, the Environmental Protection
Agency is conducting an important nationwide vehicle
testing program to mcasure pollutants emitted by the
nation's 6,000-14,000 pound GVW truck population. Auto-
motive Environmental Systems, Inc., has been selected
by the Environmental Protection Agency to perform this
program and would like to consider your vehicle as a
candidate for testing in this program.

If your truck meets the requirements of mileage
and engine size, we will need it for about four days in
our laboratory, where it will be tested under simulated,
normal driving conditions. Your truck will be fully
insured while in our possession. In return for your
assistance, we have been authorized by the Environmental
Protection Agency to award you a $50 Savings Bond. In
addition, if you wish, we will provide you with a late
model, fully insured, equivalent truck for the full period
that your vehicle is being tested.

We know you will want to be a part of a project
so important to our environment. Please fill out and
return the enclosed postage paid card and we will contact
you shortly to obtain any additional required information,
and to schedule your vehicle for testing, if it is selected
for the program. \\

Very\{ruly yousxs,

AN\

Vice President

A S

Figure 2,2-3

Ingrong tie enviconment through modern automotive technology
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FIRST CLASS

Permit No. 1471
San Bernardino

Ca
FILL OUT, TEAR OFF
AND RETURN BUSINESS REPLY MAIL
POSTCARD TODAY! No Postage Stamp Necessary If Mailed In The United States

r Postage will be paid by ETEETII
. [ aertser e e ]
i.‘> AUTOMOTIVE ENVIRONMENTAL SYSTEMNS, INC. T
. P . [ onerahavatigpmn s s - ~ - ]

=~ Vehicle Emissions Tasting Laboratory e e

v 7300 Bolsa Avenue .

Westminster, Ca. 82683

Form Aporoved
Form No. 4505-2 OMB No. 158-S-72033

Vehicle registration lists show that the motor
vehicle shown below is registered in yecur name:

If incorrect,
piease correct

Do you still own this vehicle? Yes No

If yes, will you be willing to allow us to conduct
pollution tests on this vehicle? Yes No

If yes, please indicate a telephone number where
we can reach you to make arrangements.

Phone: Best Time to Ca"1:

———————————

FILL OUT, TEAR OFF
AND RETURN
POSTCARD TODAY!
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TELEPHONE CONTACT CONTROL SHEET
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U.S EPA Headquarters Library
Mat! code 3404T
1200 Pennsylvania Avenue NW
Washington, DC 20460
202-566-0556



2.2.2 Test Vehicle Logistics

The vehicle aner was contacted well in advance of the intended

test date to ensure that the proposed test date was compatible with his situation.

The night before vehicle testing, a procurement specialist called the vehicle
owner to reconfirm the appointment time. On the day prior to testing, in
accordance with the vehicle owner's instructions, an AESi technician picked up

the test vehicle and provided the participant with a loan car.

At this time, the procurement specialist examined the vehicle to
determine its compliance with the program. Then a preliminary check was taken
on the following items: .exhaust, tires, hoses, oil, water, unusual noises,
etc. A loan vehicle agreement and test vehicle agreement were then signed by
both the AESi procurement specialist and the vehicle owner. An agreement was
made between AESi and the vehicle owner with regard to existing damage to
both the loan vehicle and the candidate test vehicle. Upon completion of the
above items, the AESi procurement specialist delivered the participant's vehicle

to the laboratory.

Upon completion of all testing, the procurement specialist called
the participant to confirm the appointment time with him for return of his
vehicle. When returning the test vehicle, the technician cxamined the condition
of the loan car to ensure that it had not been damaged or misused, then signed
the appropriate documents indicating that the vehicles had been cxchanged.

At that time the technician received information from the participant about

application for the 50 dollar U. S. Savings Bond.



2.3 TEST PROCEDURE

2.3.1 Equipment Preparation

All test equipment was thoroughly warmed up, calibrated and inspectcd
for proper operation prior to the performance of any tests. When the dynamometer
had not been used during the previous two hours, the chassis dynamometer was
thoroughly warmed up for 15 minutes at 30 mph using a non-test vehicle. During
the dynamometer warmup procedure, inertia and road load of the dynamometer were
properly set for the test car following. In addition, the dynamometer speed
indicator was calibrated and checked against the driver's aid to ensurc that

both speed indications were identical.

The exhaust analysis console (EAC) was operated continuously during and
between emissions tests. All instruments were left in a standby status with cither
dry nitrogen or dry air continuously flowing through the instruments. Thereforc
it was not necessary to perform any preparation on the EAC prior to testing
other than routinc calibration procedurcs. The NOx instrument ozone gencrator
was turncd off each night. About 10 minutes warmup time was provided prior to
use of the NOyx instrument. This warmup time occurrcd while other instruments

were being calibrated or while the vehicle was being prepared for testing.

The constant volume sampler (CVS) required approximately one-half
hour warmup prior to testing for precise measurement if it had not been operated
during the previous 24-hour period. The CVS is equipped with controls to permit
rapid heating of the heat exchanger and blower. The CVS was turned on and
operated carly in the morning to ensure that the temperaturc was stabilized by
the time testing was initiated for the day. The CVS was connected to the
vchicle used for dynamometer warmup therchy warming the flexible duct and mix-
ing plenum. At lcast onc propanc recovery test (Figure 2.3-1) was performed to

verify the CVS and EAC prior to testing cach day.

2.3.2 Vchicle Preparation

Test vechicles were standardized prior to testing by running onc
FIP driving schedulc on tank fucl, draining the fuel, adding three or more

gallons of Indolenc 30 then running another FTP. Vchicles equipped with
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evaporative emission control systems were given two additional FTP driving
schedules for a total of thirty preconditioning miles. While the fucl tanks
were empty after the first FTP, the test vehicle's fuel system was pressure
tested to 14 inches of H20 using nitrogen. The pressure test determined
possible sources of evaporative emissions which could be trapped during the

emission tests. Fuel tank capacity was also determined at that time.

After the preconditioning cycles, the vehicles were pushed into a
76-86°F soak arca where they would remain for 12 to 16 hours. Canisters
for trapping evaporative cmissions werc prepared during the soak period by
placing them in an oven at 300°F while purging them with laboratory grade
nitrogen for three hours. The test vehicle was prepared for the diurnal soak
by adapting tubing, thermocouples, plugs, a method of heating the tank, etc.
so that the diurnal soak could be started without delay at the cnd of the cold

soak.

2.3.3 Federal Exhaust and Fvaporative Cmissions Testing Procedures

All cold start exhaust emissions tests wore performed in accordance

with the procedurcs stipulated in 37 Federal Register, No. 221, dated November

15, 1972, Sections 85.075-9 through 85.075-27, with thc exception that a
differcnt dynamomcter road load power versus inertia curve was provided by EPA
(see Figure 2.3-2). Also shown on this figure is the indicated horsepower
calculated by AESi. The equivalent inertia used in accordance with this table
was based on curb weight and GW. The curb weight used was that listed in the
Kelly Bluc Book (March-April, 1973) or, in the case of motor homes, the curb
weight was obtained directly from the manufacturer. The gross vechicle weight

used was that listed on the vehicle's registration slip.

Data acomulated Jurirg the I'ederal Test Procedure consisted of
both volumetric and mass measurcments for cach of the portions of the procedure;
i.c., cold transient, cold stabilized and hot transient. Mass results were
calculated on each test phase and presented as grams per test phasc and grams
per milc. In addition, the 1975 Tederal Test Procedure results were calculated
by combining the mass values from the cold transient, cold stabilized, and hot
transicnt portion of the test in accordance with the weighting factors provided
By the 1975 Testing Procedure. Fuel consumption in miles per gallon was

calculated from bag data mass emissions using the carbon atom mass balance
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TRUCK DYNAMOMETER SETTINGS

I = Equivalent Inertia

I = Curb Weight + 500 pounds if 0 =Payload < 2000
+ 1000 pounds if 2001 < Payload < 4000
+ 1500 pounds if 4001 =Payload= ©0

I ;g::ziz RLHP lndiﬁgted
47?5 2K+3§8?5K 13.1 5.6
gggé- 2K+322?K 17.9 8.9
gggé_ 2K+2?<ig(1)<+,51< 22.7 12.2

R
25?3 42222 27.5 14.0
gg:(l)- 4K+gig?51< 32.3 17.4
50 |akemenk | 71 2.7
;gi(l)- I4K+2]ZE(1)2+_5K 41.9 24.0
g;g(l)- 4K§(2)222K 46.7 27.3
33?3’ 4K+2ﬁfgﬁ+,5,< 51.5 30.6
gggé_ 1x+2§22§+m 56.3 34,0
Z;:é- 4K+2§Egg+1}:+ 61.1 37.3
. 5K
o NE N P

EXCEPTION: All motor homes =8500 pounds shall be run at 51.5 RLIIP, 30.6
indicated. '

FIGURE 2. 3-2
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technique for cold transient, cold stabilized and hot transient portions of the
testing procedures. In addition, fuel consumption was calculated for the 1975

weighted test procedure,

Fuel consumption was calculated from HC, CO and CO, grams per mile

as follows:
2400

MPG = 5 8665 TIC gom + 0.4788 CO gom ¥ 0.2720 C0, gpm

This formula assumes that the test fuel weighs 6.1 pounds per gallon and contains
1.84 hydrogen atoms per carbon atom. The actual density and H/C ratio were not

determined, therefore the results listed are approximations.

Evaporative losses were collected during the cold transient and
cold stabilized test phases. After the hot transicnt phasc evaporative losses
werc collected during a onc-hour soak period. At the end of thc hour, the
traps were sealed, removed and wcighed. An emission test served as precon-
ditioning for subsequent cmission tests.

In summary, one complete emission test consisted of a 12-16 hour
soak, a diurnal breathing loss test, a running loss test concurrent with the
1975 Federal Exhaust Emissions Test, and a hot soak test. Data generated by
these tests included six sample bag readings, the net canister weights, all

pertinent ambicent conditions and the operating parameters for the instruments.

2.3.4 Tuneup to Manufacturer's Specifications

On 1972 and 1973 model year test vechicles, a tuncup was rendered
after the first two emissions tests. The guiding philosophy of the tuneup was
to set the vchicle to manufacturer's specifications in a manner similar to that
vhich a vehicle owner would request. In other words, parts were replaced only
as required such that the tuncup consisted primarily of adjustments to timing,
dwell, idlc RPM and CO concentration. Most air {ilters and crankcase filters
required replacement. Many spark plug sets but few ignition points were replaced.
No major components such as carburetor, distributor nor valves were replaced or
rebuilt. The decision criterja for replacement was actual performance versus
specified performance including tolerance as measured by the best commercial

diagnostic techniques and apparatus. Figure 2.3-3 lists the number of vchicles

which required various corrections.



TUNEUP WORK PERFORMED ON 1972 § 1973 TEST VEHICLES
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NUMBER OF VEHICLES

Item Adjust or Replace
Pass Clean Part] All Total
Spark Plugs 5 2 9 16
Plug Wires 10 4 2 16
Timing 1 15 16
Dwell 8 8 16
Points 11 5 16
Air Filter 1 15 16
Choke 1 15 16
Vacuum Lines, etc. 11 2 3 16
PCV Vvalve 7 1 8 16
Crankcase Filter 4 12 16
Cooling Systcm 1] 5 16
Valve lash 16 16
Valve scal 16 - 16
Average, % 47 23 6 24 100

FIGURE 2,3-3



2-15

2.4 DATA HANDLING

2.4.1 Data Acquisition and Preservation

The systematic acquisition and preservation of data is the corner-
stone of AESi's data handling effort. A program of redundancy and cross checks
was initiated for this project. Three forms ('hase I, Phasc II and Phase III)
served as the structure in the acquisition and verification of data. These forms
and at least onc copy of any data sheet were kept in a packet which in turn was

kept with the test vehicle through all processes.

The procurement department assembled a data packet consisting of

the following in order (Figures 2.4-1 through 2.4-9):

1. Customer § Vehicle Information
2. Vehicle Information

3. Standard Test Vehicle Agrecment
4. Standard Loan Vehicle Agrecement
5. Phase 1 form (PI)

6. Phasc II form (PII)

7. TCR Tocwn

8. Test Data Shecet (TDS)

9. Phase I1
10. TCR form

11, TDS

12. Phasc 1II form (P11I)
13. For 1972 and 1973 vchicles only, insert another set of items 6
through 12.

The Phase 1, 11 and 171 forms are flow diagrams which give instructions
in sequence. Fach bloch of instructions was crossed off and initialcd upon
complction. Whenever data was to be rccorded, the Phase form cither provided
a placc for it or requircd that the data be written on another form. In
addition to a nunber of detauil checks, the Phase IT form has a block which
says: "Revicw all data for completeness and accuracy.'" This occurs at the
end of an cmissions test prior to all subsequent steps. An additional safeguard
was to placc the driving trace, analytical system strip charts, temperature
rccords, canister weight chart and raw data sheet in the vehicle data packet

as work progressed.

Tuneup paramcters were measured after all emissions tests, Also,
the vehicle data packet was reviewed by the Test Supervisor and the Project

Ingineer after the vehicle was returned to the owner. Then the data was
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-
AES’ v i4 14 VEHICLE NUMBER

AUTOMOTIVE ENVIRONMENTAL SYSTEMS, INC

STANDARD TEST VEHICLE AGREEMENT

e
00

Your vehicle is being loaned to Automotive Environmental Systems, Inc.
(herein called AESi) for use in an important new vehicle pollution testing
program. This agrcement, signed by the vice president of AESi is your
assurance of full protection against any loss sustained by accident or dam-
age to the vehicle while in the possession of AESi or its representatives.

1. In consideration of [‘-“ gb OQE SCL\:'-\W) S KCN‘{

agree to loan my vehicle described as a  "i{: " . vt registered
in the State of ((ta-o \t— » license plate number i 202 &
to AESi for a period of time not to exceed & days. I understand

that I may refuse to loan the vchicle to ACSi at any time and that I am
under no obligation whatever to AESi.

2. AESi agrees to bc fully responsible for any and all damage to the
vehicle occurring while the vehicle is in the possession of AESi or its
representatives. Possession is hereby defined as care, control, custody,
operation, inspection or storage between the time the vechicle is received
from thc owner by AESi or its rcpresentatives and the time the vechicle is
returned to the owner by AESi or its representatives.

3. ALSi agrees to indemnify and hold hermmless tlic vehiicle cimer of any
repairs, damage, loss or liability sustained by the vehicle owner by reason
of accident or damage to the vchicle while in the possession of ALESi or its
representatives.

4. ALSi agrces to be extrcmely careful in_the use of the vchicle, and
agrces to return the vehicle to the vehicle owner in as good exterior, in-
terior and operating condition, except for normal wear and tecar, as when
the vechicle was recceived by AESi or its represcntatives.

5. Agreed to this || = day of f}()-*:l , 19¢ Jby

{//”—\\k\\ Vehic Owner y

\ . \

\)\’\\ CINE et and A Attay \ Renr c’.«”,/// )
4

M. Van Loan, Vice President Vehicle Owner

Condition of vehicle when received: Condition of vehicle when returned:

Initial V~S’ ‘2« Date "f//////7}’ Initial:xay:/ Date

Figure 2.4-3
13121
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PARTICIPANT VEHICLE NO.

/?r o0 22

73
t/ STANDARD LOAN VEHICLE AGREEMENT

0

In consideration of the Participant undersigned (herein called the
Participant) who has agreed to participate in an important new vehicle
pollution testing program, Automotive Environmental Systems, Inc. (herein
called AESi) hereby loans to Participants the loan vehicle described below,
subject to terms and conditions of this agreement.

1. Participant agrces to be extremely carcful in the use of loan
vchicle and agrees to return loan vehicle within a period of time not to
cxcced _ji:__ days, together with all tires, tools, and accessories to
AESi in as good cxterior, interior, and operating condition, cexcept for
normal wear and tear, as when vehicle was received by Participant.

2. Participant agrees that loan vehicle will not be operated to carry
passengers or property for a consideration express or implied; or to push
or tow any vchicle or trailer. Loan vehicle will be opcrated only by
Participant or any member of Participant's immediate family; provided that
Participant's pernission first be given and that all such operators shall
be at least 2) yecars of age and duly qualificd and licensed.

3. Participant acknowledges personal liability for: (a) all charces,
fincs, and costs for parking, traffic, or other legal violations asscssed
agaanst Joan vehicle, Participant o AlSi except wherc caused through foult
of ALSi, (b) ALSi's costs including reosonzble attorney's fees where per-
mitted by law, incurred collccting payments due from Participant hercunder.

—

4. Participant will not be liable for non-collision losses to loan
vchicle caused by perils normally protected against by a comprehensive
physical damage insurance policy.

5. Participant asrces to relcasc ALSi {rom any liability for loss of
or damege to any property left, stored, or transported by Participant or
any other person 1n or upon vehicle after receipt, during term of this loan
or after return of loan vechicle to ALSi. Participant further agrees to
indemnify end hold harmless ALSI against all claaws arising out of such loss
or damage.

-

. : . Lt f(:
Agreed to this ___Ll;&_ day of riney |, le{gby

6.
\ \‘ Y b . / N / /é_,
53\ ‘\'IU\\‘\\_\_:_\:'\L Ny ﬂnd\t‘(./’\‘/ul/lLQﬂM 2etarc7) "“"'/’{7

8 VAt . W N ,

M. Van Toan, Vide President ¢

Drivers License ho,l:‘f,{_{_&_l_(_l_/__ State __C_/_j’_@ﬁ'__ Expiration Date ___'_7 7S
Autonotive I'mvironacntal Systems, Inc. Vehacle:

Make O_L:& > Modc]___(d“’l-l (S License No. 20| £r o C

Condition When Received: CondiLion/ﬁhoq Returned:

!
]nitJa1§ 53;}1:____ Date Initinl”l //' __ Dhate__ /é;

[ el

Figure 2.4-4
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Car No. Prj.xojsite Date

2060 VEHICLE PROCESSING
PHASE 1
RECEIVING § PRECONDITIONING

PROCUREMENT

Bring in truck for:

2 days if 1965-1971
4 days if 1972-1973

| Provide loan truck if necessary

Check Vehicle Specifications:
VIN, GVW, registration, etc.

v

TEST CREW

Inspect for testability:
Fuel or exhaust leaks, driveability

TGnitial)

e ———————t
(inaitial)

ilnltla!i

(initial)

NO

Test Car Release form

Serviceable
2

Correct leaks

Determine RLHP § inertia
Set dynamometer

Run FTP on preconditioned dyno
No sample

Drain fuel
Add 3 gallons Indolene 30

]

Run FTP on preconditioned dyno

No sample

Figure 2.4-5

(initial)
Loan Car Release form
(1nitial)
] PROCUREMENT
Return to cwner
Vehicle qualification
by Test Facility Manager
(initial)
GVW
Curb Weight
Payload
From Table:
Inertia
Actual RLHP
Indicated RLHP



A
PHASE II

PUSH TO

76%F TO 80°F
SOAK AREA

!

RECORD
Tl

{

RECORD T2
T22 Tl + 1 HR.

OPTION

EVAP.

CONTROL

SYSTIM
?

ES

TNSTALL,
UEL CAP
ITH A
T/C

I\

WLIGH
tRAP §
RFCORD
_WIR

TNSTALL
TRAP
PER

[F16.A73-5

. — M
| - —PM
AM
—PM
AM
—PM
BF1WFFN
12 & 13 IHE
> VLHICLE MAY
BL. PUSHED TO
A GOOF to 8GOF
SOAK AREA.
NO

INSTALL FULL
CAP WITH T/C
& TRAP TutL

\l/

WEIGIHT 3 TRAPS
RECORL W1B,
W2B & W3R

]

INSTALL 2 TRAPS
PER FIG. A73-4

¥

INSTALL 1 TRAP
PIR TIG \73-3

RECORD I'3
T3=T2 + 10 HR.

AM

e PM

s-21

2060 VEHICLE PROCESSING

PHASE 11
EMISSTON TESTING

JES- NodCar No.|pPri.liolsite

RECORD T4

1]

TURN OFF COOLING FAN.

CLOSE
DucT

1100D. REMOVE CVS
FROM TAILPIPE.

SHUT' OFF ENG.

AT 1372 SEC.
RECORD
B2 § s2

AT 1020 SEC.
RPM

AT 505 SEC.
RLCCORD
Bl § S1

BEGIN COLD
START LA4

RLCONNECT
T/C RECORD
ON TAP

PUSI! TO
EM. DYNO

M

St INERTIA
& R.L.H.P. WITIH
A NON-TEST
VEHICLE

DISCONNECT T/C
CLAMP AIR
CLLANLR TRAP
LINE. RFMOVF
ATRCLEARFR &
TALLPIPE PLUGS

\

DTURNAL SOAK
HFAT FUCL
10 84 12°F
IN 60 *10 MIN.
RECORD 0%
TAP

\

PLUG AIR CLF\NLR
PLUG TATIPIPLS
RE LI \SF
HOSECOCKS
OX YRAPLINIS

b

DRAIN JUFL &
TILL TANK TO
10% Willl 139
Al 607 £29]

1

FIGURI 2.4-6

\I

CLAMP SHUT
ALL TRAP LIMS

\lY

RECORD T5
9 MIN.=15=<11 MIN.

/

RECONM CI' CVS
DUCT. OPILN
HOOD. TURN

ON FAN

\

BEGIN 1Ol
STAR1 FTP

AT 505 SEC.
RECORD
Bl & SI

)

——

DISCONNLCT T/C. PLUG
AIR CLLANIR & TAILPIPLS.
OPLN TRAP LINIS CLOSE
HOOD. RFCORD T6

0

SOAK ON OR OFF DYNO. AT
76%1-86°F.

]

RECORD T7=T6 + 60 MIN.
PINCII OFF TRAPS.

\Y

REMOVL TRAP & WFIGH
RFCORD WA, W2A § W3A

/

REVIEW ALL DATA FOR
COMPLITLNISS & ACCURACY

Set
i=i 4

1

10
A

PHASI 11

AM
PM

——

AM
PM

AM
PM




0 s N U 5 & I.f'-'—‘//—‘
‘-’*li R, :-'}/ = s "') '_ | & i Vi (7"
= “/Sa. NojCar No.|prj.Nolsité| Daze

CWD

Canister Weight Data

Canister No. I\pglﬁ. ~e A2

y /."(.'\{ Criis
Location A Sy it
e = v

80
" Weight after [S(

teight bcfore 2eltal3neng

- .
LR X A —

Absorbed wt. o 7 AT

i >
Total Grams 2 A Tech. A &

~
o

INTERNAL TANK TEMPERATURE °F

OD

Record on Dyno

JiisiF gy © S ¢ g;zpc 8230 §<( &
L T:l:g //3&: +5 10 15 20
"""""""" ”f Start time /!M'ﬁ~--_- ~;;;i;4 :Eggﬁff : B
o T dE b [otlont 20| gz | g2
T ' .
P .w'li e “! 25 30 35 40 45 50

30 35 40 45 50 55 60 65 70
ELAPSED MINUTES Figure 2.4-7

Ce=C



PRJ NO. CAR NO. RUN NO. DATE TINE MAKE ) MODEL
o[ |Q£206d oca2l lopzoa) be 13723 L1 29 L/Cn Epred lF-n2s0 o+ ¢
CiD  BBL TRN  INRT CURE WT Gvw RDHP w3 3470 CYL A/C EVP EXr PCV

oj1} LQE&’OI |__l ﬁ b?aool b*)g‘){ﬂ l’?bdol L[ T1] Ly24] l7f°5f £2L] l%f‘/-f‘-ﬂ

ODOMR FLC FX FV HUCF PIC iEC DRI TV? ENG 10

0]2 [32/77” §|LU|_UE930| L)_Sjb/ l/lL/”l _/_r-' @31 i lz;:S]' D]

£e-t

IGNT A RPM TTAD MECA HC €9 2~ CCa2 NG NO.
! T | A o o
03] -l;k)OOILZZs’-H Jl l of4] | || | &g | j i I L
HC co . co. NO«x I NO
. 80 WO NO_ e
COLD TRANSIENT: |[R| Dtf. [r| our. In| owr. In| pes. yri oer. | Tome press | ocount  |oIiTa | a
1’1 S /’7 } 7).7 s %}C/ .(// _E)’ 5%/.( (_,— ,256}_ J /g-z /7\0 ,’ l -'() I :C’.Q \l: /""l/(‘-gi
b - Pa -
112 Lel2l 281 cJdls )15 cAsl o
cowo stagiLizeD: [r| ocr. |n| oer. |n] oes | owr. [4] psr ] vewme | pRess | couvr joiitr e mes
E P - i b e T
13 si3|__ s S0l 9743|3245 £4%08_ 3¢ /261 ) 125 1RT L JA S
B -1 A -~
114 B|2 3016 0. |> | D% GEilo AN
__‘____F.E____ _ __(_I_O____- i cO, MO nO
HOT TRANSIENT: [1r| DCF. || oer. |u| oer  [&| oer. |0 Do TEMP PRESS CGUNT | GLLTA P tron
727 5 7 I =i ! y - ~ =T 7
s, |1 s L4 4923|12 97216] 244l sl j20 & gl ja
to| || ej2l 45| coR 35l 3kl e
HOT STABILIZED: |[r| DEF. |r| per. x| over |rl oer. [a] veF TEHMP PRESS COURT |uzuiia Pl Mon
17 3 . . . . . | i
Fyfo n Figure 2,4-8
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7]
‘._'\‘i
Ni/S5q. NoJCar No.|Prj.NoJSite] Date

2060 VEHICLE PROCESSING

PHASE III
TUNE CENTER

B

Phase III

lDrive to Mainenance

Is

Vehicle

Tune to
Specifications
Record before
and after

Set i = i+l

To A *
Phase II

NO

72 or 73
?

RkM
Dwell

Timing

Before After

~

(initial)

* Vehicle may be
driven to soak area

Figure 2.4-9

Measure § Record:
Idle RPM
Dwell
Timing
Idle CO
:4 {anitial}
\'A
Remove
Thermocouple
PROCUREMENT
Return vehicle
to owner
{(initial)
Owner's Signature
(initial)
Letter of Appreciation o
(initial)
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calculated and results were reviewed by the Project Engineer. Data which

passed this review was keypunched, verified and forwarded to EPA in the following

interim report.

All the original data was kept in flame resistant storage cabinets
as were the punched cards. Calculated and raw data were also kept on magnetic

discs to facilitate statistical analysis.

2,4.2 Data Analysis

Data analysis was based on arithmetic means and standard deviations

using the following method:

NLX2 - (Dox)?

NN - 1) l
/

For the interim reports, means and standard deviations of 1975

\ 1/2

S.Dl

weighted grams per mile were presented by make, year and GVW.

In this report four more analyses are prosented. First, the belore
and after tune-up emissions for 1972 and 1973 vehicles are presented as grams
per mile, 1975 weighted. Means and standard deviations are calculated by
make and GVW for tests 1 and 2 (before tuneup) and for tests 3 and 4 (after

tuneup). The percent change is presented with means and standard deviations.

The second sct of data lists grams per test phase for phase 1 (cold
transient), phase 2 (cold stabilized) and phase 3 (hot transient). Means and

standard deviations are presented b& make, year, GVW and test phase.

The third set of data lists the average emission valucs for tests
1 and 2 individually for each test vehicle. The average for tests 3 and 4

is included where it exists.

The last table prescnts the average miles per gallon for each

inertia category tested.



3. RESULTS AND CONCLUSIONS

3.1 BASELINE EMISSIONS ON 6,000 to 14,000 POUND GVW VEHICLES

The exhaust emissions of hydrocarbons, carbon monoxide, carbon
dioxide, and oxides of nitrogen plus evaporative emissions of hydrocarbons
plus the calculated fuel consumption in miles per gallon of the fifty test

vehicles are presented in the following tables.

Figures 3.1-1 through 3.1-6 list mean exhaust emissions with
standard deviations of the vehicles as grams per mile (1975 weighted) per
test versus make, model year, and gross vehicle weight. Figure 3.1-7 and 3.1-8
follow the same format but summarize evaporated grams per test and miles per
gallon per test respectively. Figures 3.1-9 through 3.1-13 summarize mean
exhaust emissions with standard deviations as grams per test phase versus
make, model year, and gross vehicle weight. Figure 3.1-14 follows the same
format but summarizes miles per gallon per test phase.

Figurc 3.1-15 lists the average values for tests 1 and 2 and for
tests 3 and 4 for each 1972 or 1973 vehicle individually. Figure 3.1-16 lists
the average values for tests 1 and 2 for the model ycars 1965 through 1971.

Figure 3.1-17 lists the average miles per gallon for each inertia category.
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THL St DATA ARL PRULIFIANIRY ANC PASEC UPUN INCOMPLLTE STATISTICAL SAMPLLS

SLMMARY UF 197% EXHAUST EMISSILA VALUES N LharS PER MILLC THRU NAY 1§03

1973
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2.23
2425

1.68
9.21
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.19
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4000-16,000 GVw VEFILLS
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3.89 3.49 1.2>
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SLMMARY OF 197% kXHAUST EPISSICN VALUES EN GRAMS PER MILE THRU MAY 1ST3
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1072.82 1072.82
1091.60 - . L © . 1091.60 -
1157.12 157,12
—— _1350.49 ____ 1350.49__ .
° 1 I 0 0 1 1 c 3
o 1 1
= 83s.78 . €32.4C  611.97 0.0 694.72 123.41
846437 €21.54 631.63 0.0 701.85 125.18
.. 886.65 _ _ ___ ___ . e e BB6.OS___ __
850475 850.75
[} . 0 o 0 0 0 1 c 0 1
0 () ] [
£C5.15 609.19
el e . .BSC.e1___ .. 596.67 .
o 1 0 () 0 0 ¢ c [ 1
0 1 1
733.78 733.78
810.06 810. %6
808, b6 886.66
461,10 o 861.10
GRAND AVL
5 1 s 5 5 3 t ¢ s 50
5 1 14
B63.48  B13.90 T12.83 710,13 698458  T15.51 642.C3  631.59 591,03 TI4a17
B49.5¢  796.97  T39.14  690.11 667.91  729.24 £27.C3  613.33  601.77 707.99
9C7.02 630,13 . 854434
923,98  625.83 856250
GRANL S.F,
200,26 215,90 51,12 151.69  6R.37 53.65 123.88 176.17  6B.C2 175,24
240415 174432 15013 145.00 36,480 Et.B? 10t 74 1EFL5E 73.26 197. 34
244,08  197.52 Frourc 3.1-3 208.02
224,17 216447 . ripure 5.1- i} . 21644



MacE

Criv

ceee

FOxD

INTE

AVE/ YR

SeLa/¥YR

Gvw
N=
N
6-1C
N
N=
6~-10
N=
N=
10-14
N=
N=
6-10
=
N .
l4- 1€
N
N
6-1C
H=
N=
6-1C
Nz
N=
10-14
N=

TEST NO

LR VUN, O PWN - SN -

N -

DWW N - £ N DWW N e

DA N

S N e

SN -

3-5

e SZ oA TA ARD PRELIMINARY ANC BASEL UPCN INCJMPLETE STATISTICAL SAPLL S

SUMMARY GF 1975 EXHALST CMISSICA VALULS

1973

3.01
3.72
3. 74
3.12

10.63
11.31
10.69
10.09

3.87
3.84
3.78
3.28

632
6. 81
GeDJ
6. 09

4. 03
4e/3
3.7
3.606

. 533

1972

5436
4,70
5459
297

6.99
7.80
5.79
8.28

12.35
9.34
8.28
4.183

412
4.61
3.67
4.56

10.70
10.66
10.94
11.04 |

6.74
6.23

6.32

6,62
T1.19
6.10
9.4

1l
11
beb3
6.26
Se71)
6.12

0 4000=~10 000 GVW VEFI(LES

4.57
9.0

k2
1.13

NUIRIC OXIDE (NO)

1970

5.47
5.27

2.14
1.98

IN GkaMS PER MILL THRU MAY (973
1989 19¢8 15¢7 15¢6 1965 AVL/FMAKE  S.C./MEKE
2 0 1 2 3 17
'
4e41 B 3.1C 4.81 4. 77 1.18
4,49 3.7C 3.7¢4 5.206 5.03 . 1.74
5.12 1.72
S.41 l.64
1 ! 1 1 0 5
1
7.81 2.40 c.52 c.CC C.C 5.55 __ 2.09
6.64 2.84 4.€2 4. 85 c.0 5.39 1.90
: 5.79
8.28
0 0 ¢ c c 3
E— - - . — . - - U ————— — —— e —— j - —_
11.07 2.71
10.65 1.71
9.88 1.34
8.12 3.42
2. ¢ .2 22 e
5
4.52 3.21 75 €. 7C 3.95 4.55 .64
5.11 4.81 £.3C €.4C 3.84 4. 74 1.53
; 3.83 0.65
4.05 1.17
0 0 c C C 1
1
10.70
10.66
10.94
U USRI 3 1 ¢ S _
0 0 1 i ¢ 3
1
.12 2.13 4.67 2.34
4,51 3.75 4.85 1.30
e e P - _ - 5.39__ . __
632
0 0 1 c 0 1
0
3.€5 3.69
4,32 4.32
0 0 C C c 1
1
6.62
1.19
6.10
5.94
GRAND AVE
s 3 3 6 5 50
16
5. 2.95 4.6 G.8Y 7 5.27
5. 4.15 4.€6 4.81 4.69 S.42
6.10
6.11
GHARNE S.f.
1.70 0.47 1.28 4019 a.70 2.0
1.23 1.71 1.¢C 1.54 1.21 2.10
. 2471
Figure 3.1-4 2.0




NMARE

CHEv

€oLS

FURL

CMC

INTE

AVL/YR

Selo/YR

GVW
N
Nz
6-10
N=
=
6-10
N=
N=
10-14
N=
N=
6 1C
Ns
N= N
14-1¢
Ns=
N=
&~ 10
N=
N=
6-10
N=
N=
10- 14
Ns=
N=

3-8

THISL DATA ARL PROLINMINARY ANC BASEC OPCN INCUMPLETE STATISTICAL SAMPLLEDS

TEST NO 1973

.77
4. 07
4.68
4. 65

Pwn e DWW - DN -
-
o
.
W
o

oSN -
<+~
.
-]
—

2w WA FXES

W N

.69
10.11
9.4
Re 99

W

1. 64
1.060
6. T2

SLMMARY CF 1975 CXHAUST EPISSICN VALULS IN GRAMS PER MILC THRU MAY 1973 -
64002-16,000 GVW VEFICLES
CXICES CF NITRGCLN (NOy)

1972 1971 1970 1969 1968 15¢1 15¢€¢€ 1965 AVE/PAKE  S.iL./PBKE
3 2 3 2 0 1 2 3 17

3 4
del4 .72 9.45 6.37 %7€ £.C2 6.1¢C 6469 2.15
Takt 8.82 _ 8.81 6.40 4.C8 497 | b.bY 6.93 _ 2.09
4411 7.2% 2.65
8.39 T.46 2.88
t 0 0 1 1 1 1 ¢ H

i 1
9.17 i = .. 10.69 .80 _.n 1.22 __ C.C . T.53 2.37
10.57" 9.54 2.31 €.22 €54 c.c 7.39 2.92
8.80 8.80
11.35 11.35
1 0 0 0 [} C o c 3

A —_ 3 e

21.49 - 18.62 5.26
13.9¢6 16.65 4.15
12.06 14.94 3.93
8.20 13.40 4.62
3.2 2. L2 e .2 _2 19 . ,_

3 H
6.45 7.00 S5.74 6.50 4.27 €.13 9.16 4. 8% 6.37 2.71
6.41 T.l6 5.93 7.22 6.81 7.48 2.69 4.54 6.56 2.54
5.29 o } e _ L 5.10 .79
6.40 5.50 2.09
3 0 0 1} 0 [} ¢ 0 1

1 . _ ) R . 1
16.10 16.10
17441 _ . A _ o o 17.41
16.80 16.80
16.55 16.55%
1 R T : L0 0. i A 0 . 3 )

1 1
8.68 €11 .13 c.C 5.84 2.98
8.68 5445 4.79 c.0 6.32 2.07
7.09 ___ 7.09
7.97 1.97
0 0 0 0 0 1 c 4 1

[} 0

- 4.57 .0 0.0 4,57

______ I e R —. 483 . C.C ___ _C.C —b.83 . _ s
1 0 0 0 0 c ¢ 4 1

1 1
8.34 8.34
9.45 9.45
7.48 7.48
7.57 7.57

: GRAND AVE
1t 4 5 5 3 6 A H 50

11 16
9.78 bl 7.96 7.29 2.78 €.5E .39 5.6C 7.50
9.24 7.98 7.66 7.61 5.64 5495 €51 5. 8% 7.60
g0 8.72
8.7 8.81

GHANC S.C.

5.01 1.23 3.50 2.50 0.88 2.23 3.4C €. 99 4.07
3.80 1.49 3.35 2.48 3.00 1.98 3.CC 1.6C 3.66
364 . 4.49
3.3% _ Figure 3.1-5 R o 4,31

E RS S

Lahd



3=

Tnb 8¢ JATA AL PROLIMIAARY AAC dASEC UPLN INCOMPLLTE STATESFILAL SAvPLEY

SUMMARY UF 19/% TXHAUST EMISSILN VALUES IN CRAFS PER MILE IFRL MAY ISTH

0 40C0-10,000 GVW VEFRICLES

CXIDES UF NITHLGLA CCRRECTEL FUR RUMICLEY (MO, )

MAK E GVW  TEST ND 1914 1972 1971 1970 1969 1908 19¢17 16¢6 1965 AVE/FARL  S.D./7FARE
LHLY N= 1 3 2 3 2 Q 1 2 3 17
N= 1 3 4
6o-10 1 3.0l T.65 9.24 9,43 6.0 «2¢ 4.6 5.6%5 6.36 2.22
2 4,33 1.0} H.lb 8.30 6.08 LY ¥ 4.517 5.9% L. 6445 . l.78
3 447 1.75 6.93 2.%3
4 4.506 7.87 7.04 2.906
tocs N= [+] 1 /] 0 1 1 1 1 C 5
= 0 1 1
6-10 1 8.97 9.138 2.70 T.42 .15 6.96 2.59
2 8.9 8.85 .10 €08 .28 6.6% 2.41
3 B.24 8.24
4 10.35 10.35
N= 2 1 0 0 0 V] C c 4 3
\N= 2 1 -— - - - —— - - - —_——— —— - 3 JEp—
10- 14 1 16.13 20.54% 17.640 4.06
2 16,92 13.61 15.75 3.45
3 1%.67 11.52 14.24 3.91
4 l14. 806 7.73 12.48 4,35
FGRO = 2 3 . 2. . 2. ... _ 2. P2 R S 3
N= 2 3 5
&-1C 1 4.63 .58 6.6% 5.20 6.07 4.07 €.E2 e.51 4.72 5.95 2.52
2 4. 82 6431 6.75 5e52 6e%4 6449 €.E4 k.22 4.49 6.22 2.4%
3 4.51 4,98 4.79 1.02
“ 3.6 .00 5.19 2.01
N= 0 1 0 0 [} 0 c [ 1
N /] 1 - 1
14-16 1 15.39 15.39
2 16.09 . _ R 16.09
3 15.71 15.71
4 R 15.45% _ _ . _ e e e - 15,45 -
GMC N= 0 1 4] 0 0 0 1 1 C 3
N= 0 t 3
610 1 7.85 6.C5 2.L6 5.52 2.64
2 8.12 £el$ 4. €7 5.98 1.87
3 __ 6.6 __ _ ___ _ e et e e = N - 1Y /L. S,
4 71.56 T.%6
INTL N= 0 0 V] 0 [+] 0 1 [ [ 1
4= [} 0 . 0
. 6-1C 1 4.28 4.28
2 . . - G.€2 N I T Y4 -
3 0.0
4 0.0
Ns 0 1 0 [ 0 0 c C c 1
A= [+ 1 1
10- 14 1 7.97 7.97
2 849! B.71
3 6.R17 6.R7
4 7.17 7.17
GRAND AVE
AVLIYR U= 5 n “ H 5 3 ¢t t 5 50
NT 5 il 16
1 9,03 9. 36 5.99 Tel4 6,12 3.61 9454 5,49 5.248 1.00
2 9.57 o.lind I.40 T.19 b.82 %386 Se%¢ €.C9 5. 35 1.12
3 0. 96 1.3 8.2%
4 B.44 del? Be?%
Sel./YR GPAtL Sel.
1 1.13 hel8 1.22 304 2.11 0.79 1.6? 3.22 C.74 3.9
2 1.00 3.50 1.6 .17 2.14 2.5¢ 1.7 3. Cl 1.2% 3.40
. o hh 4,460
2 ;.32 .:.lf) higure 3.1-6 B 3.




MAK L

Crev

coce

FORD

CHe

mic

AYE/YR

Sele/¥R

Na
N=

N=
Na

NT
N=

N=
Na

\Ns
N=

N=
N=

N=
N=

N=
N=

N=
N=

GVn

=10

6-10

L10=-14

é~10

10- 14

TEST NO

&Swne e

SN

SN FRV N NN N -

SN -

e A

IMLSL DATA Ank PRLLIMINARY ARC BASLL UPCN

SUMMARY UF CVAPLRATIVE LMISSICN VALUES IN CRAMS PER TEST THKU MAY )67)3

1973

1
1
4.39
10,45
2l.12
17.41

2

1.63
1.20
2:10
.18

6"

P
2.28
3. 06
2e 94
4.43

l.29
4olb
8. 8%
T.32

1972

3

3
2.22
1.37
2.19
2425

[ 9

11
2.18
2438
J.30
2.4%

lal3
2.71
hehh
1.89

3-8

6,000-16,000 GVW VEFLCLES

T 9n

1.08
1.279

0.40
1.21

RYCRC CARECNS

INCLMPLETE STATISTICAL SAMPLES

1970 1969 1908 1567 1960 1965 AVE/MAKL S.D'./FAKC
3 2 0 1 2 3 17
&
1.71 5.3 4.29 Ze4C 2455 2.12 1.56
2.51 5.17 0.58 1.€9 2.62 __ 2.80 . _ 2.T6
1.01 9.95
6.04 T.65
o 1 1 1 1 ¢ 5
]
— 1.04 1.32 _ 3.14 C.48 __ _1.45  ____ 1.00
0.38 1.26 2.83 C.18 1.18 1.05
1.75
1.05
0 o o ) 0 [ 3
e e e e — e . et e e 3 .
1.58 0.86
i 1.21 0.317
1.60 0.62
- 0.64 0.49
2 2.2 .. 4 _.2 o _2__ 19 -
5
1.33 0.87 4.56 1.15 c. &7 1.12 1.8 2.03
1.99 0.88 2.517 1.24 1.32 C. 31 1.92 2.27
5.65 6.0
2.7% 2.33
o [ ¢ c c 1 -
. e —— 1
2.50
.. . 0.98
1.47
S 9,49 —
0 0 o 1 1 c . 3
i
1.5 5.96 . 2.42 3.10
0.88 €.91 1.30 0.70
_— _ 1,60 _
2.85
o0 0 ° 1 c [ 1
0
C.2¢ 0.78
- . . —— a5 __ 0.69 _ .
0.0
0.0
0 0 0 c c c 1
1
1.42
0.37
0.30
0.75
GRAND vk
5 5 3 ¢ ¢ 5 50
16
1.5%6 2.70 3.48 1.53 2.1¢ .98 2.11
2.30 2.50 2.14 1.24 1.19 1.8 1.99
417
3.01
GKAND S.D,
1.29 2.51 1.6 1.48 2.1% 1.C» 1.75
0.94 3,14 4,00 .54 .97 ?2.09 2.2)

Figure 3.1-7



3-9

THISE DATA ARE PRELIMINARY AND BASLD UPON INCQMPLETLC STATISTICAL SAMPLIS

SWDLURY OF 1975 LXHAUST EMISSION VALUES IN MILIS PER GALLON, MAY 1973

MANE GV TEST NO 1973 1972
CrLY | s 1 3
Nz 1 L)
n-10 1 1C.58 10.60
2 1. 5% 10.75
3 il.9%0 1071
4 1l.23 10.48
cotc N= 0 1
= 0 1
6~1C 3 954
2 9,56
3 10.84
. i U T, _ 9,75
N2 2 1
N= 2 1
10-14 1 6.90 5.03
2 6.99 boll
e e e e P D - 1Y ) § 595
4 0.6 6.21
FGRC Ns 2 3
N= 2 3
6-1C 1 10. 52 11.74
2 10.57 11,65
3 10. 34 10,32
. “ 1C.13 1dens
NE 0 ]
N= 0 1
e e - L le=16 ) __ . _ Tet1
2 +7.00
. . - 3 . .. 6eT4
4 5.87
GMC N= 0 1
Y | | R, S U | DR |
6-10 1 9.40
- 2 9.13
3 BoT2
. 4 9.29
L Inte ON= L .0 .0
N= 0 0
6~ 1C 1
2
3
4
N2 0 1
hs 0 1
10- 14 1 10,40
2 9.561
N 3 099
& 9e12
MNWLE/IYR = o 8]
\a % 11
- 1 9.0 4 a0
I'4 Yo 14 9.%2
] 1. 49 e
4 He it a1
Sel o/YR
1 2.N7 2.724
2 el 2ty
3 2e 81 1e40)
4 2441 4% 3]

6,000-10,000 G\W VEMICLLS

1971 1970 1969 1968 1967

2 ) ? 0 \

10,92 10.58 10.63 “1C.82

10.16 10.869 10.68 1C.51

0 0 1 1 )

8.56 7.32 1C.24
Q.28 7.23 1.6

[ 0 0 () c

2 T2 2 2 2

9.86 l1.10 12,217 10.12 1€.44

_10.01 11,35 tl.41 _ 10.05__ MC.€3

0 [ 0 0 4

"o T e T 0 77T (I |
et T . Tic.1? T
R 1c.1?

o ____o0o. _ u I N B
1€.22
1€.19

¢ 0 0 0 c

4 5 5 ] (3

1. 37 L] IL.8% S.20 1€.27

10,00 11.07 10.69 9.14 1C.97

.49 1.1 1.48 1.75 let4

fheue lo45 1.0% 1ot 1ol

Figure 3.1-8

1966

2

léabd
14.1C

1

l1.87
11.48

2
£.29%

1C.40
1c.ce

¢

11.29
11.57

1. 26
2.33

S.22__

1965
L) 17
L)
12.93 11.50
12, 3% 11.%9
10.92
10.67
[ 4 F]
1
9.51
9.67
10.84
9.75
[ 3
3
6.28
6.70
6.26
6.51
2 19
S
1C.12 10.56
1C.12 10.59
10.33
11.52
4 1
1
_ 7.11
7.00
6.74
5.87
[ 3
. 1
9.99
9.77
8.72
9.29
[4 1
0
10.32
10.79
c 1
1
10.40
Q.61
8.9
9.17
GRAND AVL
5 50
14
11. 7> 10.40
146 10.47
9.34
9.61
le57
1.45

AVE/MAKE S.D /MANE

1.86
2.01
lel4
0.79

1.72

1.09
0.53
062
0.28

1.62
l.46
0.63
2.37

GRANL S.L.
2.04
2.01
1.99
20t
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Avy TRST 9

A

HYADCAT AN

Eaata) RARET EYE IR Y S

197

5-19
1

]

0335

Phen?

e L P I

| BRA]

14 o

[P

RN

Tdnn AYE/ SAKE

1 2 3
e SRS S Y T Uy ppen
13,17 Jue i3 LR

i U Eatt CIRC

-0 1 [ 1 B { 1 — 0o - s el
1 ’ 18.26 97.49 39.24 47.52 29.9
2 19,33 .21 20,94 A 37480 o
3 TYTRT el WAl LN DuTay F-@ S i
10-14
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1 36,59 41.9n A
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3 18,77 20410 5.0
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37
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3.8

3
28,57

1k, -

27,65

20,32
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21453

82,14
Oz gy
13.70
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e
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1

chans
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19.67

3 .
307

TTTE

Nz

A

AVG/ (P

TH]
30772
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...... 10y 7 R e -
35,59

n 1
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16,09
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3-11

TTSUMTUARY OF T CXHAUIT SIS INN vAprS e - - - -
T s BTSRRI TRST prigne- — — - e
Ao =150 " Ay yEHIJILFS
. CAINIY WMXINE
MARF Gvy  TFRST Y a7t 1972 1371 1979 19k 1948 ton? 190 18039 AvF/aE N2 T
CHV H=10"—"~ - D - = e
UH 1 3y 2 . 3 2 n 1 2 A 17
1 3n 21 177.7) 6 5,8~ 2N RS 03,0 SH4.n7 351,03 ALY 1) Moedn 10,8
- BSUIITTTIRI IR TIIIAGTAY T 5T T 1 A A ErS il b rue - ST 29 S Th LT
3 LY 109,25 131,53 1o, 21h. 30 517,10 L PP 21448n 174,24 1o,
0973 ~=17
H 0 i 0 ] 1 t 1 b D] 5
y—m —m — o r—— -— P By AR A - A A el ) ) e 3 e
? 427 4% +23,0u vh(), 9% 320,03 31,99 91,4} 2hn
3 294,18 194,15 7198.2. 3 1,058 EL IR 389,42 191.7
— t et u — ————
NS 2 1 n 0 0 ] D) 0 n 3
Ny 53t 52—ty ey —_— ——— —_— —_— —_— - S AT e 3R G
2 PRQ, "0 872.1n 477,05 3% .1
3 257.65 427,38+ RENL 132.0
FNan A4=19 N
H 2 3 2 2 2 ? 7 2 4 19
i 111 L AR T TS [ harydd DALEATS e i § §- 30 10 hanbt. 11 & ey 3 Sramact €Y TY?TTOF .- -
2 240.71 217.1% 260 .15 3 7.04 25L,09 4 O,h9 479,20 523,24 T4 .70 w013 195~ 7
R 1A, 78 14,23 181,4° J12.01 131,186 243,07 27n,30 311,77 33,04 25%.17 7,0
TI=TH - - i SRR -
RH] bl 1 2 b} 0 U] 4] 0 Rl 1
'Y TS I I — - - a— LIA Sy - -
N > 152,19 152,19
b oS - I T — 20U o1 —- —
GAC =19 *
= N -1 1] - 0 14} -1 T (4 ¥
1 268,.- ) 414,70 458,10 RLICR) a .4
2 2us,73 597,41 605, by YR 4 200.1
3 148,272 ' 387,67 838,04 3310 1439
1o =10 - - -
n= 0 n [/} fn 0 0 1 ] 0 1
1 437.n3 437,03
e — - b _—— - —_— —T12 787 e} katiis ol -
3 354,53 AL V1]
19=14 .
1y 0 1 n i 0 0 n 0 0 1
1 257,53 ’ 257043
B A I LT e I D Tt - T T TTTiwmL sy e -
b) 192,23 thu,p
638°4) Ay
- L TRl
S — s - ‘———'|=" b “: e Y St e L _’ el 3 TTSTITTUNY TTTTT O e i HY ¢ st S e
1 I h.o# yag ar KA I 174,47 3na nr IR 1) n] .t R TN w1, 7%
2 2 1.7 BRI 2w, ® 1. R IR TY & B (LY e LTI B 1 ek
T T UTTTITITTITIT T OTTTY T ST MY CTITTITA T ARG T NGNS T D10 057 T WP L, 0 YGT,0 8 200, PR T D07 F = Ty e e —
-
$.0.7v¢2 frta 1) N0
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? 125, W, Ay h.0% Jriams T LM L7n, 1y 1Yt 1% <o)ty 2, .
3 102,64 106, 44 /AR 1 1agnn NG nd EIETY trn, 1n8,.4 i, nh VA
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: - B e B L X s e
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MAKP Gy TESC N 17 1972 1°71 19272 | A 1904 0T 1 10N AV /AT R VAE

CHTY § Libd B e
Nz 1 3 2 3 » 2 ] 2 3 t
T v i 231H, 33 243,32 [RS8 P & oY R P R NS SR RIRTS
¢ e P e i YTRE T T TR T AT e e ey e 1
3023L,03 240,30 TU05.37 28OS, 81 20 Lon 1758, 04 taas

ey

2026 b=10

RS n t 3 0 1 1 \ bR

1 2476, 72 203 ve, oy 270,00 Gl
"2 ~'28ug M T - TZ3TARA TRNTY, I L VAT T AN R
3 24:3,06 2 D7,.8 2031,84 IS L T 1Y 25

1 .n 9 i n 0 b} 0 3
1 4R TR U002 B . . 4hae, 70 179,

2 4273.84 wha.2n 4395, s,
3 098,69 41]15,.18 : PERINPS A 103,02

FORY 6H=19 .
. 1 2 3 2 2 ? ?
1 O heS brrde Bunt-C Rk ab b aiet (oD el i’} ek aries Poet YR TRV DG R AP TR R D AT Ry Ay e TN SN
bed IS 299,00 TS L 2730037 250 100 32%A 07 2B4 0 0G ELYAY:) LR I
3 2302,3% 147,03 395,52 ZRI,43 4720 27399,1a 214e, 19 2850.14 4
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Vehicle
Number

001
003
005
007

Intern
Ford
Dodge
Chev

1972 & 1973 MODEL YEAR AVERAGES FOR TESTS 1§27 (as-received) AND TESTS 3&4 (after tune)

Inertia

4500
45060
4509
500C
4500
5500
5000
5000
5C00
€0c0
28500
8500
6000
8500
85060
3000

o))
O o~
[&]
o

10000
11000
11000
14000
15000
13000

7500

HC

182

.766
.570
.312
.229
.088
.049
.5361
.743
.910
.428
.87
10.481
7 .459
7.449
12.¢61
2.454

th 1 & &0 & &b A W”

N AW

354

2.977
2.258
3.018
5.128
5.828
3.466
5.41
3.903 1
4,472
3.396
6.420 1
7.297 1
5.578
5.356
5.292

2.825

co
12

47.835
47.28
85.32
55.40
91.68
40.34
62.34
16.0
53.88
59.72
22.1
96.6
54.06
89.54
47.50
26.38

364

32.33
23.26
31.46
44.18
84.73
29.9
34.08
67.70
97.15
62.46
109.4
232.0
51.68
82.86
68.36
42,42

COp NOX

1§2 384 1§2 354
567.355 562.13 8.478 6.746
652.3 728.21 3.996 4.517
648.07 711.76 4.551 3.902
745.4 728.6 7.356 6.346
635.4 665.0 3.498 3,387
855.4 829.3 9.911 10.02
642.3 673.8 6.848 8.132
720.5 738.0 8.76 9.294
778.9 805.0 4.898 4.56
841.6 868.6 7.986 7.100
1079.1 1145.6 13.057 13,023
1251.2 1113.8 16.98 9.623
772.0 §74.9 8.438 7.018
1082.2 1253.8 15.741 15.58
1124.6 1188.6 20.00 17.50
746.4  799.7 5.252 5.278

MPG
182 3&4

13.44 14.20
12.06 11.40
11.05 11.42
10.32 10.80
11.02 10.78
9.445 9.91
11.62 11.825
9.55 10.30
10.04 9.075
9.264 9.004¢
6.792 6.573o
5.572 5.876
10.00 9.032
7.056 6.308
7.096 6.7
11.06 10.05



Vekicle
Number

Make

Chev
Ford
Chev
Ford
Chev
Chev
Chev
Ford
Ford
Ford
Ford
Ford

.Ford

Ford
Ferd
Dodge
Chev
Chev
Chev
Chev
Chev
Chev

Chev

Year

1970
1965
1569
1968
19656
1969
1c66
1968
197¢
1970
1969
1957
1671
1971
1965
1966
1971
1970
1970
1965
1965
1665
1971

Inertia

4500
4500
30C0
5600
4500
5000
4500
5000
4500
5600
45C0
4500
5030
5000
5000
5000
5000
5000
5600
4500
4500
4500
5000

1965 - 1971 AVERAGES FCR TESTS 1 § 2

(as-received)

HC
162

3.379
14.004
4,835
8.635
11.088
8.995
5.859
4.824
7.79
5.626
4.528
5.238
7.767
4,931
4,306
8.634
3.777
2.670
3.906
7.954
12.56
10.89
2,502

Figure 3.1-16

co
162

42.71
117.23
89.24
108.26
104.54
113.6
40.95
90.84
111.8
96.70
56.00
69.30
111.5
65.98
54.48
114.6
43.20
24.00
51.92
68.46
29.50
91.88
79.82

CO2
1§2

620.47
594 .94
603.59

- 739.6

550.0
696.7
422.4
655.6
492.4
731.4
633.7
551.8
714.0
738.5
655.8
546.3
730.0
876.1
780.1
522.0
645.9
535.8
719.9

NOXc
1§2

10.13
4.456
7.03

4.451

3.620

5.080

5.712

6.108

1.892

8.830

4.136

4.835

5.855

7.54

8.46

6.51

6.856

6.944

9.520

5.970

6.705

4.726

6.546

MPG
1§2

12.60
10.68
11.58
9.38
11.74
9.734
17.41
10.81
12.7
9.758
11.96
12.98
9.610
10.261
11.67
11.68
10.88
9.542
10.06
13.43
12.02
12.31
10.20

L1-€



1965 - 1971 AVERAGES FCR TESTS 1 § 2 (cont.)

(as-received)

Vichicle EC co Co» NOXc MPG
Number Make Year Irertia GVW 152 1§2 1§2 1§2 1§2

032 Dodge 1969 5000 7500 8.538 149.0 726.4 9.118 8.918

033 Ford 1966 4500 7500 9.756 132.9 668.4 4,853 9.774

034 Ford 19467 5C00 6200 9.283 140.3 837.¢ §.835 8.034

036 Chov 1967 50C0 7500 18.69 170.1 506.0 4,01 10.56

038 Dodge 1065 5000 7500 6.895 89.72 678.5 6.748 10.46

01 Dodge 1068 5000 7500 21.54 229.2 772.0 2.896 7.324

042 Intern 1857 4500 7300 13,10 120.4 603.0 4,346 10.56

045 Ford 1866 6020 10669 13.14 102.2 924.8 11.88 7.803

047 GviC 1267 5000 7500 7.976 133.0 630.4 5.600 10.17

a3 GMC 1956 5600 7500 5.884 140.8 622.8 3.664 10.20 z
049 Foxrd 19565 5000 7500 12.24 224.0 6856.1 4.717 9.562 =

Figure 3.1-16 (cont.)



3-19

MILES PER GALLON

1975 Weighted

Inertia Model Year N Tests 1 § 2 Tests 3 § 4
4500 1965-1971 12 12. 36
1972-1973 4 11.96 12.00
1965-1973 16 12.26
5000 1965-1971 21 10.03
1972-1973 5 10.52 10.41
1965-1973 26 10.12
5500 1972 1 9.44 9.91
6000 1966 1 7.80
1972 2 9.63 9.02
1966 § 1972 3 9.02
8500 1972-1973 4 6.63 6.36

Figure 3.1-17
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3.2 FEASIBILITY OF LIGHT DUTY TEST PROCEDURES USED FOR INTERMEDIATE DUTY TESTING

3.2.1 Test Equipment

Constant Volume Sampler (CVS)

The constant volume sampler used for light duty vehicles is directly
applicable for testing 6,000 to 10,000 pound GVW intermediate duty vehicles.
The constant volume sampler is also applicable for the 10,000 to 14,000 pound
GVW intermediate duty vchicles when blower flowrate is increased to a nominal
500 CFM. This increased flowrate is necessary to ensure that sufficient exhaust
gas dilution is maintained for reducing dew point temperature while collecting
bag samples and to ensure that concentrations are reduced to a level that will

allow use of light duty vehicle exhaust gas analytical systems,

Exhaust Analysis Console (EAC)

ALESi's EAC worked well without modification in analyzing exhaust
samples for this program. The instrument ranges commonly used for light duty
vehicle emissions analysis using a 300-350 CFM CVS were ideal for analyzing
intermediate duty vehicle emissions gathered with a 500 CFM CVS.

Chassis Dynamomcter

It may be concluded that suitable dynamometers for intermedinte duty
vehicle emissions testing are available. The Clayton CE-50 chassis dynamometer
is suitable for testing the 6,000 to 10,000 pound GVW vchicles without any
modifications. The Clayton CT-200 chassis dynamomecter with modifications
as described in Section 4.1.4 is suitable for testing 10,000 to 14,000 pound

GVW vehicles.

Summary of Equipment Neceds

For vehicles in the 6,000 to 10,000 pound GVW range, light duty
vehicle emissions testing cquipment works well without alteration. For
10,000 to 14,000 pound GVW vehicle ~mission testing, the modifications or
specifications listed above are necessary. These modifications present no
problems in tcchnology and present only a small increase in initial cquipment

costs.
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3.2.2 Test Procedures

Evaporative Emissions Determination

Evaporative emissions testing was found to be more than twice

as difficult with trucks as with passenger cars for three reasons.

1. Trucks have an average of two fuel tanks each.
2. The location of auxiliary fuel tanks in many trucks impedes
heating during the diurnal soak test.

3. Many of the fuel tanks were of a vertical configuration
reducing wetted area which in turn impedes heating during
the diurnal soak test.

Exhaust Emissions Testing

Two conclusions can be drawn from this study relating to exhaust
emission testing. First, the light duty Federal Test Procedure driving
schedule in general worked very well with the intermediate duty vehicles.

All of the test vehicles achieved the accelerations, decelerations and cruises
rcquired by the FTP driving schedule. None of the vehicles overheated nor
did wheelspin occur at high horsepower settings. However, in the course of
calibrating the dynamometer for this program, a maximum road load horsepower
of 65.9 was anticipated (see Figure 2.3-2). At this setting the vehicle used
for the calibration had difficulty accelerating beyond 50 mph and its tires
became overheated. These problems were alleviated by cooling the tires with

fans, applying rosin to the tires and reducing the rate of acceleration.

Second, the tolerance on the FTP driving schedule should be increased
for trucks. Most of the trucks cannot be started out as smoothly as cars nor can
they be shifted as easily. The transmission ratios of trucks tend to include a
very low first gear ratio with wider stcps between the gear ratios compared to
light duty vehicles. In comparison to light duty vehicles, thc trucks tend to
jump momentarily above the driving schedule when accelerating from a standstill.
When shifting, however, the trucks tend to fall momentarily below the driving
schedule because the wider ratio spread and higher mass of the gears in a truck
transmission compared to that of an automobilc increase the length of time

required during shifting.
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Intermediate duty vehicles in the 6,000 - 10,000 pound GVW category
are no more difficult than automobiles to test by the Federal Procedures. The
10,000 - 14,000 pound GVW vehicles are slightly more difficult to test and could

benefit from the minor changes in the Federal Test Procedure mentioned above.
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3.3 EFFECT OF TUNEUP UPON 1972-1973 MODEL YEAR VEHICLE EXHAUST EMISSIONS

Exhaust emissions of HC, CO and NO, . were reduced substantially
by the minor tuneup procedure applied in this program on 1972 and 1973 test
vehicles. Figures 3.3-1 through 3.3-5 list means and standard deviations of
emissions by make and GVW for the before and after tuneup test pairs. The
percent change in the after tune tests compared to the as-received tests is
listed with as-received emissions as the base figure. It appears likely
that HC, CO and NOx exhaust emissions could be greatly reduced by maintaining
proper tune on 1972 and 1973 model year intermediate duty vehicles.

U & FPA Handquarters Library
wid e 34047
1200 Usreytvania Avenue NW
Washington, DC 20460
202-566-0556
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ARISCN CF 1975 WEIGHTED EXHAUST EMISSIONS VALUES

(in grams per mile)
BEFORE & AFTER TUNEUP
1972 § 1973 Vehicles

HYDROCARBONS

BEFORE TUNE AFTER TUNE
TESTS 1&2 TESTS 34 PERCENT
MAKE GV MEAN S.D. MEAN [ S.D. CHANGE
CHLV 6-10 4,11 3.04 3.49 1.28 -15.09
6-10 5.74 3.90 -32.04
DODGE 10-14 10.02 3.22 6.34 1.07 -36.77
‘ 6-10 4,86 1.19 4.29 1.26 -11.72
FORD 14-16 7.45 5.36 -28.10
A 6-10 4.43 3.40 -23.33
INTL 10-14 7.46 5.58 -25.16
MCAN 5.99 4.54 -24.21
S.D. 3.63 1.52

Figurc 3.3-1




COMPARISON OF 1975 WEIGHTED EXHAUST EMISSIONS VALUES

3-25

(in grams per mile)
BEFORE § AFTER TUNEUP
1972 § 1973 Vehicles

CARBON MONOXIDE

BEFORE TUNE AFTER TUNE
TLSTS 162 TESTS 364 PERCENT
MAKE GVIY MEAN | S.D. MEAN [ S.D. CHANGE
CHEV 6-10 44,09 | 19.29 | 32.41 | 7.75 | -26.48
DODGE 6-10 116.00 67.71 -41.63
10-14 122.39 | 66.97 | 136.59 | 76.44 11.60
FORD 6-10 66.83 | 19.20 | 57.97 | 29.61 -13.26
14-16 £9.53 | 82.86 -7.45
GMC 6-10 59.72 62.46 4.59
INTL 10-14 54.06 51.69 ~4.39
MEAN 74.81 68.37 -8.61
s.D. 42.31 52.93

Figure 3.3-2
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COMPARISCN OF 1975 WEIGIHTED EXHAUST EMISSIONS VALUES
(in grams per mile)
BEFORE § AFTER TUNEUP
1972 § 1973 Vehicles

CARBON DIOXIDE

BEFORE TUNE AFTER TUNE
TESTS 1§2 TESTS 384 PERCENT
MAKE GV N MEAN S.D. MEAN S.D. CHANGE
CHEV 6-10 4 724.0 96.0 757.8 66.9 4.66
6-1 1 720.5 38. 2.
DODGE 0 0 738.1 43
10-14 3 1151.6 123.2 1149.3 69.1 ~0.20
6-1 . .5 . . .
FORD 0 5 675.0 81.5 694.5 90.7 2.88
14-16 1 1082.2 1253.8 15.86
GMC 6-10 1 841.6 868.7 3.22
INTL 10-14 1 771.9 ) 874.9 13.34
MEAN 821.4 855.4 4.14
s.D. 152.0 157.4

Figure 3.3-3
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COMPARISCN OF 1975 WEIGHTED EXHAUST EMISSICNS VALUES
(in grams per mile)
BEFORE § AFTER TUNEUP
1972 § 1973 Vehicles

NOxc
BEFORE TUNE AFTLR TUNE
TESTS 162 TESTS 364 PERCENT

MAKE GV N NEAN SD. MEAN T 5.D. CHANGE
CHEV 6-10 4 6.50 2.40 6.99 | 4.73 7.46

6-10 1 8.76 9.29 6.09
DODGE 10-14 3 16.68 | 17.51 13.38 | 7.27 | -19.74

6-10 5 5.76 2.84 -]  4.99 | 2.30 | -13.34
FORD 14:16 1 15.74 15.58 -1.01
GG 6-10 1 7.99 7.10 ~11.08
INTL 10-14 1 8.44 7.02 -16.81
MEAN 9.11 8.25 -9.40
S.D. 7.52 4.13

Figure 3.3-4
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COMPARISON OF 1975 WEIGHTED EXHAUST EMISSIONS VALUES

BEFORE § AFTER'TUNEUP
1972 § 1973 Vehicles

MILES PER GALLON

BEFORE TUNL AFTER TUNE
TESTS 162 TESTS 364 PERCENT
MAKE GV N MEAN | S.D. MEAN ] S.D. CHANGE
CHEV 6-10 4 11.04 | 1.34 10.80] .009 -2.25
_ 6-10 1 9.55 10.29 7.80
DODGE 10-14 3 6.49 .008 6.35| .004 ~1.60
6-10 5 11.18 | 1.28 *|  10.93] 1.75 ~2.23
FORD
14-16 1 7.06 6.31 -10.60
MG 6-10 ] 9.26 9.00 ~2.81
INTI, 10-14 1 10.00 9.03 -0.71
MEAN 9.74 9.47 -2.74
S.D. 2.005 2.20

Figure 3.3-5
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4. APPENDIX

4.1 FACILITIES AND EQUIPMENT

4.1.1 Test Location

Testing was performed by AESi under this contract at the Westminster,
California, laboratory. The dynamometers are placed approximately fifty feet
above sea level. The laboratory is in the southern portion of the Los Angeles

metropolitan area, the area from which test vehicles were selected.

4.1.2 Constant Volume Sampler (CVS)

Two Constant Volume Samplers were used in this program. One CVS
was operated at 300 to 350 CFM as is usual for testing light duty vehicles.
Another CVS was operated at approximately 500 CFM to provide sufficient dilution
of test vehicle exhaust at the high road load horsepower settings required
to simulate road conditions encountered by the larger vehicles. Complete

calibration data for both CVS's are presented in the Appendix.

The constant volume sampler physically qualifies all cxhaust emissions
data. Its specific purpose is to measure the mass of a given exhoust efflueni
without affecting the data by imposing unnatural operating conditions on the
test vehicle. The basic specifications of the CVS are listed in 37 Federal
Register, No. 221, November 15, 1972, Part II. The following table lists on
the left, the specificatjons as itemized under Section 85.073-20 of said Federal
Register and on the right, the performance specifications of AESi's constant

volume sampler.

SPECIFICATION AESi CVS PERFORMANCE

1. Must have two particulate filters 0.3 - 0.4" Hy0 Drop
plus onc charcoal filter with a
total pressure drop of less than

1" 1,0
2, Tailpipe pressurc within 1" 11,0 +0.0",-0.55" Hy0 as measured with a
during driving cycle with CVS and 350 CID Chevelle during the first
without CVS, 250 seconds of the Federal cycle.
The static pressure t/p was located
3-1/2" from the end of the tailpipe.
3. Prcheater to bring CVS within t 2°F

+10°F of set point prior to test
startup.



4l

10.

11.

12

14.

15.

16.

17.

4-2

A heat exchanger to maintain set
point within #10°F during the
Federal test cycle.

A positive displacement pump of 300
to 350 CFM capacity calibrated per

Appendix III, Federal Register.

Temperature sensor within $2°F
allowing continuous recording.

Gauge (G]) with accuracy of +3mm Hg.
Gauge (G2) with accuracy of +3mm Hg.

Sample probes (S1 and S2)

Filters (F1 and F2)

Pumps (P1 and P2)

& 13. Flow control valves (N1 and
N2) and flowmeters (FLl and FL2)
to insure constant sample flow.

Three-way solenoid valves (V1 and
V2)

Quick connect leak tight fittings
(C1 and C2) to connect sample bags
to CVS, EAC, purge cylinder and
evacuation pump.

Sample collection bags of sufficient
capacity.

A revolution counter for pump
revolutions.

+5°F

Sutorbilt 5LV running a 1125 RPM
producing approximately 343 CFM.

See calibration section for calibra-
tion information.

+2°F

+0.2mm Hg
+0.2mm Hg

(5) Specially designed probes (S1, S2,
continuous S1 and S2 plus raw cxhaust)

Fl1 and F2

Stainless stecl Metal Bellows pumps
(P1 and P2) plus 1 to 3 additional
pumps for other purposes.

Flowmeters (FL1 and FL2) with integral
valves (N1 and N2) plus, in some
cases, flow control pressure regulators.

Stainless steel skinner 3-way valves
(V1 and V2)

Specially designed leak tight pneumatic
system using solenoid and/or rotary
valves to perform sample and bag manage-
ment without any fittings or make/break
operations. This facilitates rapid and
accurate sample analysis.

Four large samplc bags made of Tedlar.
These bags can be analyzed, cvacuated,
purged and re-evacuated in alternate
pairs such that the 1975 procedure cal-
ling for six samples can be performed
with four bags.

Two revolution counters electrically
latched to the sample solcnoid valves.
As a backup the elapsed time of cach
test phase is rccorded. The blower is
driven by a synchronous motor such that
blower RPM is constant. Thus N = E.T.-
RPM.
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In addition to the above features which satisfy EPA specifications, the
AESi constant volume samplers are fitted with the following items. Each CVS has
snubbers fitted to both inlet and outlet sides of the mass pump. The damping of
blower pulsations facilitates calibration and reduces the noise level of the CVS
to less than 72 dB(A), well beneath standards set by the Walsh-Healy Act. This
reduccs operator fatigue and minimizes operator crror. The AESi CVS design
includes an integral flow control valve and other design details which enable the
entire CVS to be operated at the identical conditions under which the entire CVS
is calibrated. This is the only operating condition at which CVS calibration is
not speculation. Also, the blower is driven by a synchronous motor such that the

constant volume sampler is truly constant.

Other design details of the ALSi CVS ensure thorough sample mixing
combined with a low pressure drop flow circuit. The AESi designed heat exchanger
is not subject to clogging and the consequent rise in pressurc drop which affects

calibration of thec mass pump.

Another important feature unique to the AESi CVS is an integral
system for checking the entire CVS and EAC sample circuit with calibration gas.
The CVS can be madc to pump calibration gas instead of dilute exhaust sample.
The calibration gas is not under pressure but must be pulled at the same sub-
anbient pressurc as the normal sample. The gas is routed to the sample bag,
then analyzed by the EAC. This is an exact simulation of the EAC sampling
process but using a known calibration gas. Under conditions equivalent to one
CVS cold start test we allow no more than an 0.5% error in this span check. This
is an important system check which is beyond EPA requirements. The process is
initiated by push-button so that it can frequently and conveniently be used by

AESi technicians.

4.1.3 Exhaust Analysis Console (EAC)

The EAC used during this program was qualified by EPA representatives
prior to testing. Laboratory standard gases were named by EPA and are listed in

Figure 4.1-1.
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LABORATO&Y STANDARD CALIBRATION GASES

Instrument AESi Range Nominal Concentration
FID 2 29.55 ppm Carbon in Air
11] 2 99.3 11) 1" 1] "
" 2 200.7 " 11 1] 1"
" 2_3 306‘6 1" " 1" "
1" 3 585.0 ”" " " "
" 3 933.0 ” " 1" "
" 3_4 1’465-5 ” " " n
L1} 3_4 4’068.0 " " 1" 1 1]
" 4 8’432.0 " 1" " 11]
1l 4 12,058.0 " " 1" "
co 6 1,071 ppm CO in N3
" 6 2’170 13) " " L1
1" 6_3 3,150 " 1" " "
" 6 4’997 1" f"nonoon
1" 3 8,100 11 1] 11) "
" 2 12,800 " "nouoon
1 3 1‘5’100 i i i 121
n 2_1 15,900 " " " "
11 3_1 20’400 " 1" " 1"
1" 2_1 39’100 " " L] "
11 2_1 56,500 " 1" n "
1" 1 91,400 1" 1" 11 "
C‘C|)2 3 6,000 ppm CO, in N,
2 10’007 1 11" ] ] "
1 ] 3 14,960 1 n 111 "
L] 3 20,500 1] " 1] "
" 2 24’800 " " 11] 1"
" 3 30,000 1] " "o
1] 3_2 38’200 " 111 11] 1"
[]] 2 59,100 " 1" n 1"
NOy 5 54 ppm NO in N
" 5 100 (1] ] " Z
A 5 176 " " " "
L] 5_6 ]96 "t 1 L L 1]
" 6 315.75 ppm NO in N
" 6 464 .25 " " 1] Z
" 6 626.95 " " 1] "
" 6 784.65 11] " 1 "

Figure 4.1-1
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The purpose of the exhaust analysis console is to determine the concen-

tration of effluents present in collected or continucus exhaust emission samples. The

AESi EAC meets or exceeds all requirements as specified in 37 Federal Register,
Number 221, November 15, 1972, Part II.

The following table describes, on the

left, the specifications as itemized in section 85.073-20(c) of the Federal

Register mentioned above; and on the right, the performance specifications of

the AESi Exhaust Analysis Consoles.

SPECIFICATION

10.

Quick-connect leak tight fitting (C3)
to attach sample bags to analytical
systen.

Filter (F3) to remove any residual
particulate matter from the collected
samples.

Pump (P3).

Selector valves (V3, V4 and V5)

Flow control valves to regulate the
gas flow rates.

Flowmeters (FL3, FL4 and FLS).

Manifold to collect expelled pases
from ecach analyzer.

Pump (P4) to transfer expelled gases
to a vent external to the test room
(optional).

Analyzers to detcrmine hydrocarbon,
carbon monoxidec and oxides of
nitrogen concentrations.

An oxides of nitroaeen converter to
convert any NO2 present in the
samples to NO before analysis.

AESi EAC PERFFORMANCE

Specially designed leak tight system
using solenoid valves to manage sample
and background bag analysis without
disturbing system fittings or seals.

Three filters are used. One filter
for the F1D instrument; one filter for
the NOx instrument; and one filter for
both the CO and CO, NDIR instruments.

Three sample pumps are uscd aligned in

the same manner as described above for

the filters.

Selector valves and solenoid sclector
valves.

Flow control valves and sample by-pass
flow control valves.

Four flowmeters, one for each instru-
ment and sample by-pass flowmeters.

Manifold to collect expelled gases.

Pump not neccessary. Expelled gases

arc vented to outlet side of the CVS
positive displacement pump, which is
exhausted cxternal to the test facility.

Analyzers to determinc hydrocarbon,
carbon monoxide, oxides of nitrogen
and carbon dioxide concentrations.

An oxides of nitrogen converter to
convert any NO2 present in the samples
to NO before analysis.

v L rR 3 ragdquarters Library
g, oeas 3404T
1200 ~ennsylvania Avenue NW
Washington, DC 20460
202-5¢6-0556
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11, Selector valves (V6 and V7) to allow Stainless steel solenoid selector valves
gases to bypass the converter. to manage bypass of the oxides of nitro-
gen converter,

12, Recorders (R1, R2 and R3). Two Honeywell dual pen recorders.

In addition to the above described features which satisfy EPA

specification, the AESi Exhaust Analysis Consoles contain the following items:

1. Water trap to partially remove water from the sample gases.

2. Ability to analyze continuous dilute and raw undilute exhaust
gas and collect expelled analyzer gases for return to the
AESi CVS. (Raw undilute sample is expelled into the CVS
before dilution air is mixed with exhaust gases.) The obvious
benefit is continuous analysis of vehicle operation which can
be achieved without affecting the collection and analysis of
any bag sample.

3. Three to four calibration gas inlet ports per instrument to
facilitate instrument curve and calibration results.

4. Large selection of full scale ranges available for each instrument.

4.1.4 Chassis Dynamometer

A Clayton CE-50 variable inertia emission chassis dynamometer was
used for the 6,000-10,000 pound GVW vehicles in this program. This dynamometer

has been designed specifically to meet the rcquirements in the Federal Register

for emissions testing. The total absorption, torque and speed measuring systems
utilized in the CE-50 provide an overall accuracy within 1.0% of full scale.
AESi has added a tachomcter gencrator driven by the front roll to the CE-50 to

operate the driver's aid chart and facilitate calibration.

AESi modificd a Clayton CT-200 chassis dynamometer to perform tests
on the 10,000-14,000 pound GVW vehicles. A custom-made declutchable single
flywheel of 4,000 pound equivalent inertia was added to a Clayton VIF unit of
2,000-5,500 pound inertia. The complete VIF provided inertia of 2,000-9,500
pounds in 500 pound increments. The power absorption unit and meter were calibrated
for approximately 65 road load horsepower full scale. Also, a tachomecter generator
driven by the front roll was added to the CT-200. This dynamometer proved quite

sufficient for testing intermediate duty vehicles.
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4.1.5 Additional Laboratory Test Equipment

Precise weighing of evaporative emissions canisters was accomplished
using a Sartorius Balance which can weigh up to 2.2 Kg with a resolution of 10 mg
and an accuracy of + 7 mg. The balance contains Class S weights which are
traceable to the National Bureau of Standards. For less precise measurement,

an O'Haus Scales with an accuracy of + 50 mg was used.

Absolute pressure was measured with a Meriam Model 310EF10 Mercury
Manometer incorporating a 0.01 inch of Hg vernier scale and a thermomcter.
Calibration is traceable to the National Burcau of Standards and is within

0.009 inch of Hg throughout the working range.

Temperature measurements were made with certified ASTM 64F or 50F
thermomcters or pyrometers and thermometers calibrated against the ASTM thermo-

meters. Calibration is traceable to the National Bureau of Standards.

4.1.6 Vehicle Inspection and Maintenance Lquipment

To ensurc accurate and meaningful comparisons of exhaust emissions
beforc and after tuncup, precision tuneup equipment was used. An Autoscan 4040
Analyzer provided cumpletc ignition performance information. An Olson-lloriba
Mexa 300 Infrared I'xhaust Analyzer was used for adjusting carburetors. Tecst

vehicles were analyzed whilc under load on a Clayton CE-200 chassis dynamomcter.

1.7 Calibration Equipment

The most important calibration equipment is the Laminar Flow Elcment

used 1~ determitic mass flow throneh the CVS.  AFSi used Meriam “ode! 50 M2 ¥

N s SUEL s Urdee bre 1o dhe Natdonal Luresu of Staiwaro-. LOTROVEeL,
thes: * struwents bave been cperated in scries such thal teial weas ~cnent @ Tfee

Insirwants gscd to ponitor the laminar [lov elimences include the
o eoond prescricodevices Tisted abeve plus incline ' mame ot v Top

cv peeene i woiess the Jeninar gdon cleomend.
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AESi used two Meriam Model 40 HE35 WM inclined manometers. One
has an 8 inches of Hy0 range graduated in 0.01 inch increments. The other
has a special scale matched to the flow curve of the 50 MC2-4SF laminar flow

element.

AESi also used a Meriam Model 40 GD10 inclined manometer with a
4 inches of Hy0 range in 0.02 inch increments. These three inclined manometers

have calibrations traccable to the National Bureau of Standards.

To determine the pressure drop across the blower of the CVS and
the inlet depression AESi used "U'" tube manometers reading in 0.10 inches

of H20 increments with ranges of 40 inches and 50 inches.



4,2 INITIAL CALIBRATION AND QUALIFICATION

4.2.1 Constant Volume Sampler (CVS)

AESi's CVS's were calibrated with the laminar flow elements and
accessories listed in Section 4.1.7 by the basic procedure specified in the Federal
Register. AESi personnel are experienced in this calibration procedure having
qualified test cells eleven times at eleven locations for major EPA-sponsored
programs. ALSi personnel attended the CRC-EPA-sponsored symposium on CVS
technique held in Ann Arbor, Michigan, in December, 1972. AESi personnel have

also discussed CVS calibration at length with EPA experts.

In addition to measuring CVS flow at ten pressure differcntials
using the rccommended practices discussed at the Ann Arbor symposium, AESi
measured flow at several points at inlet temperaturcs above and below the set
point temperature. During flow testing all possible variables were mcasured
and accounted for. This includes an important parameter--measurement
of the temperature of manometer [luid in the harometer and the inclined
manometer. Blower motor speed was verified by means of a 60 Hz strobe light.
The inlet and outlet pressures and temperatures were varied over ranges which
surround and include in every dimension, the set of conditions at which the CVS
is operated during emissions testing. Results are tabulated on CVS Flow Test
forms (Figurcs 4.2-1 through 4.2-12),

Before inviting EPA personncl to the test site for qualification,
AESi performed ten propane recovery tests in the 0-300 ppm carbon range to

ensure proper calibration. For inspecting EPA officers, AESi repcated propane
tests to EPA's satisfaction. (Figures 4.2-13 through 4.2-36).

4,2.2 Exhaust Analysis Console (EAC)

Calibration and qualification of the Exhaust Analysis Console (EAC)
was performed as stipulated by the EPA Project Officer. Some of the procedures
discussed here were performed prior to the arrival of the Project Officer. Also,
many of these procedures were repeated for qualification to the satisfaction

of the Project Officer.
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CVvS #2  (Truck CVS) Effective 4-5-73

Tp = 120° F |

RPM /\P Hyo Voft3/rev ~JSCFM ~~ AMPS

1800 20.0 0.301 470 11

1125 13.5 0.303 300 4.5

420 4.0 0.305 115 3.5
420 20.0 0.260 95 4.0
420 35.0 0.227 80 4.5

INSTRUCTIONS:

1. Dectermine thc desired volume of dilutc flow.

2. Find the next higher flow from the abuve table. Note the
RPM and /\P.

3. Instull the belt drive for the desired RPM. 1800 and 1125 RPM
require the short belt. 420 RPM requires the long belt.

4, Sect the AP valve wide open before starting the mass pump. This
is very important at 1800 RPM. The slot in the valve shaft end
indicates valve angle. Tt is a butterfly valve. The slot is
vertical when the valve is wide open.

5. Start the mass pump, water punmp, Tp controller and heater.

6. Once T, = 120° F set Ap.

7. After 5 minutes rcadjust/\P.

Figure 4.2-6
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Prerequisite to qualificaticn of the EAC was analysis of on-site
laboratory gases by the Office of Air Programs.

Items which were checked and verified prior to individual instru-
ment calibration were the following: 1) total EAC leak check, 2) checked zero
air quality with hydrocarbon free air, 3) adjusted all analyzers to optimize
performance as specified by individual instrument manuals, 4) checked response
times for all instruments. The following paragraphs describe individual

analyzer optimization procedures and qualification items.

Hydrocarbon Analyzer (Beckman Model 400)
1. Obtain maximum sensitivity using the following method:

a. Set fuel pressure to approximately 25 psig.

b. Set air pressure to approximately 15 psig.

c. Light burner (allow 30 minutes for warmup) .

d. Set sample pressure to approximately 4 psig.

c. Flow zero grade air and set zero on meter of recorder.

f. Flow mid-range calibration gas.

g. With calibration gas flowing through instrument, adjust
air pressure to obtain maximum upscale reading.

k. Adjust sumple pressure wo obrain maximum reading and
best response.

2. Develop instrument curves for ranges 0-300, 0-3000, and
0-10,000 ppm. Verify results by recording results graphically.

(See Figure 4,2-37).

Carbon Monoxide Analyzer (Beckman Model 315A or 315B)

1. Check and/or adjust instrument tuning.

2. Check and/or adjust demodulator switching pattern.

3. Check instrument response to water and 100% carbon
dioxide (CO;) on range 2.

4. Decvelop instrument curves for suitable ranges.

5. Verify curve results graphically.

Carbon Dioxide Analyzer (Beckman Model 315A or 315B)

1. Check and/or adjust instrument tuning.

2. Check and/or adjust demodulator switching pattern.
3. Develop instrument curves for suitable ranges.

4. Verify curve results graphically.

Oxides of Nitrogen Analyzer

1. Verify rcaction chamber pressurc to be in the 5-12 torr range.

2. Check response time through thermal converter versus bypass
of thermal converter.

3. Develop instrument curves for suitable ranges and verify curve
results graphically. (Preliminary converter cfficiency check
can be performed during curve development.)
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4. Converter efficiency check was performed as described in
37 Federal Register 221, November 15, 1972, Part II.

4:2.3 Chassis Dynamomcter

The Clayton Ce-50 and CT-200 dynamomcters were calibrated by the

coast-down technique specified in Appendix II of 37 Federal Register 221, Part II.

A precision tachometer gencrator was fitted to the absorption rolls for this
purpose. AESi performed the coast-down at several power scitings and at two
or more inertia values. The driver's aid was adjusted to match the corrcect

spced according to a 30 and a 60 Hz gtrobe light. Dynamomcter calibration '

data was plotted graphically on a DRL form (Sce Figures 4.2-38 through 4.2-40.

4,2.4 Tuc) Conditionina Cart

ALSi used a fuel conditioning cart of the same manufacture and
type as EPA, The cart simply required calibration of thc temperature sensor

and adjustment ol the theiwostatic control system.

4.2.5 Pyroweters

AES] used many pyrometers connected to Type J thermocouples.
These pyrometers were adjusted for intcrnal temperature compensation while
shunted Lo give correct ambient readings. Then the thermocouple and lecad
resistance was adjusted to 10 + 0.05 Olws using a digital ohuicter. TFinally
the system was checked in a liguid bath below, at, and above the range for

which the pyroncter was used,
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_ 4.3 CALIBRATION AND CROSSCHECK

4.3.1 Constant Volume Sampler (CVS)

CVS calibration is critical; therefore, continuouslchecks hédv
to be made. Propanc recovery tests were performed in the 0 - 300 ppm carbon
range before testing every day. If the test was not within 2%, the cause of
error was determined and remedied. Two consccutive propane tests within +2%

were run before testing began.

The propane test results were plotted so that any upward or downward
trend could be detected. If such a trend had developed, the CVS would have
been immediately recalibrated using a laminar flow‘element. The CVS was also
lcak checked every day. Periodically the pyrometer, pressure gauges and other
CVS instruments were checked for calibration regardless of neeﬂ indiaated By
propane tests. A log book was maintained for the CVS in which all repairs,
alterations, calibrations and propane tests were reccorded. Moreover, files
.werc .maintained on the CVS's in which a history of blower volume and other
tics was kopt, '

Cl\uvnni-nv‘i
N N L L T S

te

4.3;2 Exhaust Analysis Console (EAQ)

:EAC daily and weekly checks which were performed and recorded

" arc described below:

Daily Check

Leak check of HC, CO, COp and NO instruments
NO vacuum check

HIC analyzer zero and span.

CO analyzer, zero, gain and tune.

COy analyzer zero, gain and tunc.

6. NO analyzer gain.’ ‘

NN N

Weekly Check

1. Individual instrument curve check of cach range used.

2. Converter efficicncy

3. CO response to 100% wet CO,.

Examples of the daily and weekly instrument forms are presented

in Figures 4.3-1 and 4.3-2.
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In addition to the daily and weekly checks, a laboratory log book

was maintained for the AESi exhaust analysis console. All repairs, alterations

and problems were recorded and initialed by the EAC operator or the laboratory
test supervisor.

4.3.3 Dynamometer

The Clayton CE-50 and CT-200 dynamometers were given coast-down

calibration checks once a week. If the data points did not lie within toler-

ance of the standing calibration curve the entire calibration curve set was

rerun. A log book and .curve file was maintained on all dynamometers.

4.3.4 Other Equipment

The other laboratory instruments, barometer, pyrometers, Weather

Measure Station, etc. were checked and maintained weekly. AESi has maintained

a schedule which includes one hour each morning, four hours each week, and eight

hours each month for calibration checks and maintenance. There was virtually

no chance of having a number of emission tests performed inaccurately and without
our knowledge of a problem.
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4.4 TEST DATA

The following section 1ists all of the raw data generated by
this study. The first four pages are examples of the format of the data.
Following this is a set of tables showing the definitions for the abbreviations

used on the format.
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INTERNATIONAL BUSINESS MACHINES CORPORATION

MULTIPLE-CARD LAYOUT FORM
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HEADING

PROJ #

s CAR #

RUN #

DATE

TIME
YR

MAKE

MODEL

VTP

CID

4-61

DEFINITION

PROJ # is a five digit code designating the AESi
assigned project number. The first digit will
be blank until further notice.

This is a five digit number assigned each test
vehicle at each facility. The first digit signi-
fies the city in which the test is being performed.

0 = Westminster; 1 = St. Louis

For the 2040 project the car number must be
sequential within each class.

RUN # is a five digit sequential run number. The
first digit is a coded number used to distinguish
the types of test procedurcs used. 0 = EPA Cold
Start before tuncup; 1 = Replicate - EPA Cold Start
before tuneup; 2 = EPA Cold Start with Evaporative
Emission Test before tuneup; 3 = Replicate - EPA
Cold Start with Evaporative Emission Test before
tuneup; 4 thru 7 = the same as 0 through 3 only
after tuneup.

The date the test is performed.

Four digit number indicating the time the test was
started using the 24 hour clock.

This is a two digit number indicating the modcl
year of the test vehicle.

This is a six character word spccifying the make
of the vehicle. The first six characters of the
vehicle make are always to be used.

This is a 16 letter word specifying thc model of
the vehicle. For the 2040 program, the last two
digits indicate the vehicle class.

Vehicle type is a two digit code. 00 = lightweight
vehicle; 01 = off-road vehicle.

This is a four digit number indicating the cubic
inch displacement of the test vchicle. In the case

of small displacement engines round off to the nearest

unit displacement. For example: Volkswagen =
96.6 CID. The input should be 97.

Figure 4.4-5



HEADING

4-62

DEFINITION

BBL

TRN

INRT

CURBNT

GV

RDHP

DB

B

BAROM

CYL

A/C

EVP

This indicates the number of carburetor barrels or
venturis. If a given vehicle has fuel injection, an

F should be inserted instead of the number for venturis.
A vehicle with multiple carburction would be entered

as the total nurber of venturis. Example: 3 - 2 BBLs = 6.

This is a single digit number. It indicates the type
of transmission used. 0 = Automatic; 2 = Semi-automatic;
3, 4, 5, 6 = Manual (Specify number of gears).

INRT designates the inertia of the vchicle as a five
digit number. Correct inertia mav be obtained from the
Federal Register, Vol. 35, Number 219, Part 11, page 17296.

This is a five digit nurber indicating the actual
weight of the vehicle.

This is a five digit number indicating thc actual
weight of the vehicle plus its load weight.

RDHP is the road horscpower sciting for the given test
vchicle on the dynamomcter. The Pederal Register will
provide the correct load settings. Thc data which is

to be entered is that vhich should be ypsed for testing.

This is a three digit number indicating the dry bulb
temperature in °F,

This is a three digit number indicating the wet bulb
temperature in °F,

RAROM is a four digit number indicating the barometric
pressure in inches of mercury.

Indicates the number of cylinders in the test vchicle
engine. It is a single digit number.

A single digit nuuber to indicate the presence of an
air conditioning system on the test vchicle. 0 = no
air conditioner; 1 = equipped with air conditioner.

This is a single digit number indicating whether or not
the test vehicle is cquipped with an evaporative
emissions control device. 0 = no cvaporative emission
device present; 1 = crankcase device; 2 = canister
device; 3 = tank device.

Figure 4.4-6



HEADING

EXH

PCV

ODOM

FLC

FX

I'v

HUCF

PIC

TEC

DRI

TVR

ENG

4-63

DEFINITION

EXH is a single digit which indicates the presence

of an exhaust emissions control system and its type.

no exhaust controls; 1 = engine modifications type;
air injection device; 4 = catalytic reactor;

0
3
5 afterburner.

This indicates the presence of a positive crankcase
ventilation system. 0 = no PCV control unit;
1 = PCV system prescnt.

This is a six digit number indicating the odometer
reading of the test vehicle at the start of the
test.

A three digit number indicating the fuel tank
capacity of the test vehicle.

A one digit number indicating the type of fuel
used for the exhaust test. 1 = Indolenc; 2 =
Summer Grade; 3 = Tank.

The same as FX except for the evaporative portion
of the test.

A four digit number indicating the humidity correction
factor. This is output as K during the teletype
analysis of data.

The initials of the person in charge of testing.

The initials of the person operating the test
equipment.

The initials of the person driving the test vehicle.

For the 2040 program the number of tests before
valid results are obtained for the vehicle.

A two digit number indicating the engine type of
the test vehicle. 1 = I-Block; 2 = V-Block; 3 =
Rotary; 4 = Opposed; 5 = Turbine; 6 = EX (Steam) ;
7 = EX (Freon); 8 = Diesel; 9 = Stirling; 10 =
Electric; 11 = Stratified.

Figure 4.4-7



4-64

HEADING . DEFINITION

IRPM Idle speed in revolutions per minute measured in
drive or neutral.

D/N Drive or neutral.
DWEL Distributor ignition dwell in degrees.
IGNT Basic ignition timing; + indicates beforc top

center; ~ indicates after top center. Absence
of + or - indicates that timing was before top

center.
@ RPM RPM at which ignition timing was measured.
IDLE CO Measurement of undiluted carbon monoxide at

idle in percent.

NOTE: The above values are recorded as measured on the test vehicle; these
are not manufacturer's specifications.

Figure 4.4-8



01

04
1

]
[

2l
il

42
‘3

45
01

J3
04
'l

21
"1

1
4l
42

45
il
12
03
N4
'l
2l
21
']

4]

44
5

NOTE: Values on all #21 cards include two figures to the
right of the decimal place. (1347 = 13.47)

02060000010n0400227731620 T2FORD F=250 CUSTOM 00 30010 4500 3490 6900
020600000100040 131770690300861011072486419011109 JUGSJJ WJ 01
0720600000100040 400N 370 +0A0 400

020600000100040 15

020600000100040CT 2272 P2474 227765 1695 3489 3816 1168

020400000100040CS 1313 19340 21592R 15380 2352 2573 1373

0206000C0100040MT 1178 10686R 195112 1911 3672 4016 1462

02040000010004075 395 4693 SARTT 453 793 86T 1347

020000000100040 243

070A0n000100040A~1 RENTALS |
020¢0006010006401115 BtACH BLVD

020,00000100040SANTA ANA CALIF 7145311420
0”20600000100040F253RNZ4293 96059K CA
0206000001900040

020A000001100430228731130 72FORD  F=250 CUSTOM 00 30010 4500 3490 6900
020400000110043 13177066030100610110248841%01110% KOAJY wd ul
020n00000110043 400D 370 +0A0 400

02060n000110N43 15

0206£00000110043CT 185) 19629 227B42 1914 3766 3815 1193

020/00000110043CS 1271 22336 213667 1725 2338 2369 1360

0206400000110043HT 1090 10138 200558 2136 3815 3865 1435

020A0000011004375 358 4874 56794 502 814 828 134]

020600000110043 319

020600000110043A=1 FENTALS 1
0206000001100431115 KEACH BI VD

020A00000110063SANTA ANA CALIF 7145311420
020600000110043F258FNP4298 96059K CA

020600000110043

0205000€01400750309731620 72F0ORD  F=250 CUSTOM 00 30010 4500 3490 6900
020600000140079 1317806403001610110748851%011096 ROUMRWKRAS 01
020400060140079 600D 370 4050 60D

0°P0A0N00N14007Y 12

020r00000140079CT 1778 11914 2361948 2367 3552 3419 1212

020A00000140079CS 1094 15360 235971 1R800 406 2315 130%

020600000140079HT 874 6180 205441 507 E62 829 1449

020£0000014007975 314 3201 6N618 425 590 568 1320

020606000140079 1635

020A0000014600794=1 RENTALS ]
020000000140 0791115 BrACH BLVD

020400000140079S5ANTA ANA CALITF 7145311420
020600000140079F25BRNF4298 960H9K CA
020600000140079 )

0206000001500810312731310 T2FORD  F=250 CUSTOM 00 30010 4500 3490 6900

Figure 4.4-9
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02060000015n081 13176062030006101102488519011094 RAMJSJRAS 01
02060000015008]1 600D 370 +0A0 600

0206000001500R1
020600000150081CT 124]
020600000150081CS 1082
020€0000015N0RIHT 872
02060000015006175 282
020600000150081

12 '
13575 199589
16939 201697
651R 177264
3265 51308

631

2081 3612 3383 1404
1993 2566 2403 1504
2252 3754 3515 1659
556 834 782 1521

020600600150041A=1 RENTALS 1
026A£000001500811115 BEACH R( VD

020A000001500R1SANTA ANA CALLIF
0206000G01500A)F2SPRNZ4Z98R

020600000150081

020A000002000420228731020

7145311420
96059K Ca

TO0C=EVPAC~=20 00 30720 4500 3998 7500

020r00000200047 131780701301081“31U2371120011112 RQuJy Wy 02
02000600020r042 550N 240 +080 550

0206000002000472

020¢000502006042¢T 1397
020600000200042CS 1237
020000002000641HT 1080
02060L00002000427% 327
0200000020004 2

02060000020004241CHAFL

008

4325
3632
4379
1065

1141
1275
1318
1256

20651 23986% 2068 3868

156364 241131 2182 3248

13845 214270 2122 3916

4375 62188 S71 952
51

S POL ACEW 0

0206000002000475608 TFOMUNON AVE

0206000002000425FAL BFACH CALIF 90740
020660000200042CE24021070%7

020600000200047

020A00CLH21005110301730600
13176E6053070810310237302001)103 ROMJY wJ 02

B20A0009021008)

2134317155
133984 CA

TOCHFNROC~20 00 30720 4550 zo0s Tuns

H
[ RYEY]

02CA0000021005%1 550D 240 0RO 550

020600000210051

020600000210051CT 1444
0206000006210051CS 1404
020500000210951HT 1029
020600000210605175 349
0206000002100%)

020600000?10051MICHAEL

U8
19229 23617 2214 3965 4075 1155
15962 240258 2199 3198 3286 1275
12977 213032 2054 3702 3604 1334
4217 61906 576 935 91l 1263
279
S PNIACEX 0

0206000002100514608 IROMWOGN AVF

020600000210051SEAL REACH CALIF 90740
0?060"000210051CF2“0£107052

0206000060210051

02060C0003000500201731300
0206000003000%0 12678064030253001lOO7361£4011096

2134317155
13398H cCa
T3CHFVROCHEVY VAN-30 00 35040 4500 3721 e40n
JGSJJ WJ 02

020A000:0300050 6250 26l +0r0 AP5

U20600000300050 0%
020600000300050CT 9072106921 215094 482 55) 529 767

020A00000300050CS 827 S440 293354 1171 1435 1376 1129

020600000300650HT 670 3789 241003 1538 2026 1943 1265

020A0000030065075 681 7143 69762 301 377 361 1058

020¢000003000%0 439

020600000300050MACHOWARNS LFASING 1

020600050300050]124 1) HARHQOR

020600000300050SANTA ANA CALIF 92703
020600000300050C6Y353U115264

020600060300050

7145310607
90900L CaA

Figure 4.4-10
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0206000003100850312731606 T3CHEVROCHEVY VAaN~30 00 35040 4500 3721 6400
020500000310085 1317A062029978001100738624011094 ROMJSJURAS 02
020600000310085 6250 260 +NRO 625

020600000310085 05

020600000310085CT 1337 18914 231191 1502 1962 1838 1191

0206,00000310085CS 711 6494 239443 1235 1457 1365 1365

020A000003100RSHT 806 4706 202557 1600 2109 1976 lasse

02060000031008575 233 2314 60598 372 467 438 1354

020600000310085 1045

020A0000031n0R5MACHOWARNS LFASING 1
02060000031n0RS5124 N HARROR

020A0000031N0RSSANTA ANA CAl TF 92703 7145310607
02060000031N0F5CGY353U115264 90900L CA
0206000003100A85

02060000036400920314731220 T3CHEVROCHEVY VANM=30 00 35040 4500 3721 6400
020600000340092 13182065030n08001100740324011096 JGSJUSJRAS 02
020600000340092 6500 310 +040 6H0

020600000340002 08

020600000340092CT 1206 17485 273481 1447 1H99 1815 1036

020A,000003400692CS 706 783R 283306 1269 1502 1435 1154

020,00000340092HT 855 6409 236156 1597 2Uv0 1998 1263

02060000034069275 228 2535 71402 374 468 447 1156

0206000003400932 2172

020£00000340GS2MACHOWARDS L FASING l
020n00000340032124 N HAIBOR

0206000003400925ANTA ANA CAl TIF 92703 7145310607
020600000340092CGY353U1152764 90900L CaA

Vaour uRnuagigts

0206000003%0350903157318%0 TICHEVRNCHEVY VAN=-30 00 35040 4500 3721 6400
020600000350109 126R1066030,58001100739524011098 JLGRWKWSJ ¢
020600000350109 650D 310 +040 650

07206000003%0109 05

070600000350109CT 1259 14767 285364 1643 1916 1879 1010

020600000350109CS 757 6480 294094 1248 1471 1442 1121

0206060003501 00HT 6685 S351 245616 1620 2095 205% 1232

02006000003%010975 22% 2117 74240 372 465 456 1123

020400000350109 1741

0206000003501 09MACHOVNARDS LFASING 1
020600000350109124 N HARRBOR

0206¢00000350109SANTA ANA CAl IF 92703 7145310607
0205000003501 09C6GY353U115766 90v00L CA
0206000003501009

0206000004000460228731620 65FNRD  F=-250 00 35224 4500 354% 6149

020600000400046 13177066D30148000106651H17011101 JGSJJ RS 02
070600000400046 600 290 +060 €00

020600000400046 18

020400000400046CT 5796 37420 227301 1424 1885 1909 1032
02060000040004ACS 5673 53R66 227203 1076 1292 1308 1034
02060005040004AHT 3791 31655 214794 1645 2303 2331 1135
02060000040n0467% 1377 11733 60198 6401 455 461 1060

0205,00000400046 153

020A00000400046JOHN P O KEFFFE 0
020A0000040004A11692 HALRISAURG

0204000004000461.0S ALAMITNS CALTF 90720 4314223
020600000400046F25DRTYI1003 S$59156 CaA

Figure 4.4-11
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020600000400046

0206000004100520301731815 6SFORD F=250 00 35224 4500 3545 6149
020600000400052 13176067030208000106652217011104 JGSJJ RS 0
020A00000400052 600N 290 +060 600

0206000006400052 18

020600060400052CT SB832 35367 22A132 1251 1822 1903 1052

020600000400052CS SA00 53759 2310732 1100 1312 1370 1031

020600000640G052HT 4163 33117 198175 1365 1743 1821 1199

020600000410065275 1424 11713 58791 322 412 430 1076

020000000400057 238

020600000400052J0HN P O KEFFFE 0
02060000046005211692 HARRISHURG

020600000400052L05 ALAITOS CALIF 90720 4314223
0206000604G60052F250P711003 559156 CA
020€0006040006%7

02060000050005%0313731127 T3FNRD  ECONOL INF 00 30220 4500 3550 »©000

02060060005%002% 13177065030008071102066521011099 ROUMJISJIRAS 02
020A000005%000~% 600D 300 +0A0 ANO

0206000605600 100

020600000%00065CT 2831 3423) 239279 1318 19485 1968 1045

020600C005000~5CS 1347 38208 263403 971 1140 1130 1049

020500000500C7 51T 1618 22640 214042 1514 2073 2060 1239

0206060006506608575 465 B7856 65100 320 424 420 1094

0200G006050004.5 181

020500000506 uaLMACHONLKN LEASING 1
020600000500065124 N HAPBUR

02060GC0650000HSANTA FM& CALIF 42703 7145310607
U D T H TSIV S TN R VPR 78 23P96K Ca
020060C000500G55

0206000005106210314731020 T3FDRD  FCONMOLINE 00 30226 4500 3550 €000
0206000005€C009) 13176064030008021102009021011110 JGSJSJRAS 02
0204000005000%1 600D 300 «0s0 600D

02060600050009]) 100

020:00000500091CT 2060 30757 2307H6 1483 2123 234% 1105

020000060500091CS 1173 37078 265597 $89 1193 131# 1050

020€.00000500091HT 1617 20656 20R679 1509 7162 2307 1282

020r0000051009175% 397 8277 64503 332 444 490 1117

020400000%0009] 95

0200005050006 14ACHOVARD LEASING 1
020€00000500091124 N MARKOR

0/0£00CO0S000GLISANTA ANA CALIF 92703 7145310607
02GA00U005000%31E24GHNZ27T4 23296K Ca
0206000C05C009]

02¢r060060%401170316731100 13F0RD) ¢ COLOLINE 00 30220 4%00 3550 6000
02¢600000500117 131760420303260°1102071021011093 ROMJUSJURAS (2
0206000066500117 600D 200 +0A0 60O

020~006000500117 02

0206000005GG117CT 1565 70583 253338 1461 2136 1993 1086

020600000500117CS 217 10567 302343 1030 1218 1137 1065

0206000005001 7HT 1329 10871 230594 1542 2161 2016 1253

02060006054C011775 299 341% 72462 338 449 419 1118

0206000005060117 231

0204000005001 1 7MACHOUARD LEASING 1
02060000065001)7124 N HARBOR

0206000005001 7SANTA ANA Cal IF 92703 7145310607

Figure 4.4-12



Londll ¥

AN NN MO O S D
- et L -3

04

t3

4-69

020600000500117E24GHN227T4 . 23296K CA
020600000500117
0206000005501240319731520 .73FNRD ECONOLINE 00 30220 4500 3550 6000

020600000500124 13182066030028021102067921011068 ROMJSJGLW 02
020600000500124 500D 300 +060 600

020600000500124 02

020600000500124CT 1743 15006 237935 1248 1641 1603 1182

020600000500124CS 742 8199 301283 990 1155 1129 1086

020A~00000500124HT 1470 12136 210230 1209 1601 1565 1349

02060000055012475 311 2876 69790 295 370 361 1168

020600000500124 273

0206000005001 24MACHOWARD LEASING 1
020600000500124124 N HARBOR

0206000005001 245AMTA ANA CALIF 92703 7145310607
0206000005061 24E24GHN22T7T4 23296K CA
020~00000%00V124

0206000006000940314731648 69CHEVRNC=-20 00 35040 5000 3895 7500
020600000600054 17579065030008123104984520011098 JGSJUSJRAS 02
020600000600094 5750 300 +0R0 575

020600000600094 h0

020600000600094CT 21968 43B19 226148 1978 3045 2974 1053

020600000600064CS 1666 3R062 227467 1391 1753 1712 1173

020+00000000G094HT 1620 20457 210983 2190 3802 3714 1272

02060000060009475 498 9147 650215 465 697 681 1170

020600000600004 453

020600000HA0N0Q4EDWAKD BARR 0
0206400000600094930] Bt VAM ST

GZEGLOU0000R0NNTAwESTin{iinviERx TAL T w2603 T)ILL94%276
020A00000600094CEZC49786A487 23609E CA
020600000600064

0206000006101060315731330 GYCHEVRNC=20 00 35040 000 3895 7500
020600000600106 17482065030208123104935820011095 RQMJISIRAS 02
020600000600106 575N 300 +080 575

0204500000600106 60

02060000060010ACT 2122 4117) 234794 2037 3191 3041 1031

020600000600106CS 1766 36026 23R6R9 1580 2102 2004 1143

020600000600106HT 1735 20304 213378 2425 3912 3728 12£%9

02060000061010675 489 8707 61503 612 761 72% 1146

020600000600106 240

0206000006001 06EDYARD BARR 0
020600000660010A930]1 HEVAN ST

020A00000600106WESTMINSTFR CALIF 92683 7148944276
0206000006001 06CE2497866487 23609 CA
020400000~001C6

020000007001180316731415 T2F0RD  F=250 00 36020 5000 3780 6900
0206000007001 1R 17977064030208101101378919511097 JGSJUSJRAS 02
020600000700118 525D 340 +0A0 525

020600000700118 05

02060000070GY18BCT 3777 57676 2R2340 1996 3245 3)37 820

0206000G60700118CS 179% [3R14 287018 1801 2590 2504 1094

020A0000070011AHT 1827 101%0 260%43 208% 3749 3663 1114

02060000C700116875 &A9 5917 74258 513 519 792 1030

0206000007006118 qT6

0706000007001 18RICHARD L GRASS 0
02060G0007001182023 S JANETTE LANE ’

Figure 4.4-13
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0206000007001 1BANAHEIM CALIF 92R02 7146383385
0206000007001 1&F25YRP04326 73568L CA
020600060700118

020A0000607101230319731330 T2FNRD  F-250 00 36020 5000 3780 €900

0206£000007G01273 17976063030028101101379519511096 RAMJISJIGLW 02
020400000700123 525N 340 +060 525

0206000607001 23 05

0206000600700123CT 3838 52947 302060 2155 2848 2721 794
020600060700123CS 2208 12120 300987 1828 2506 2395 1051
020600000700123HT 1868 6725 228661 1867 23817 2692 1288
02060000071612375 656 5163 74828 509 711 680 1034

020600000700123 1005

0201000007001 23RICHARD L GRASS 0
0206000G607001232023 S JANETTE LANE .

020A000006700123ANAHEIM CALIF 92102 7146383385
020600060700123F25YRP04326 73568L CA
020600000700123

0204000007462210329731500 T72F0ORD  F=250 00 36020 5000 3780 &900

020600060700221 17978062030108101101381419511092 RAMJUSJGLW 02
02060G000700221 650D 280 +060 650

020600000700221 05

020600000706221CT 3704 44603 281163 1635 2569 2370 870
020600000706221CS 1%54 11981 283574 1556 1982 1828 1119
020600000700221HT 1543 9941 255847 1869 2942 2714 1142
020F000007402217%5 537 4910 73374 443 635 586 1062

020600060700221 363

020A0000070602Z21RICHARD L GRASS 0
020600055700221290223 € JANETTE LaME

0205000G0700221 ANAHETIM CALIF 92802 7146383385
020600000700221F25YRP04326 73568L CaA
020600000700221

0206000607502320330731240 T2FNRD  F=250 00 36020 5000 3780 w900

020600000700232 17977064030228101101382316511097 ROMJSJGLW 02
020600060700232 650D 280 +060 650

0206A000006700232 05

020,/00000700232CT 2951 37561 26RZ59 2027 2843 2748 938
020600000700237CS 1487 9276 285553 1662 2101 2031 1128
020600000700232HT 1588 7127 24R490 2123 3472 3356 1193
020A0000075023275 &RBB 3925 72339 499 707 683 1099

020600000700232 a7

020606000700232RICHARD L GRASS 0
020n0000G07202322023 S JANETTE LANE

020600000700232u4NAHEIM CALIF 92892 7146383385
020n00000700232F25YRPU4326 73568L CA
020A000060706237

02060000080609%0314731846 6RFNPD)  F=24%0 00 36023 H000 3848 6100

020600000800095 1797806603002800110R8438619511101 ROMRWKHJY 02
020+00000R000G95 575N 260 +0%0 575

020500060800095 25

020600000806095CT 3926 39347 273572 148R 1989 2002 908

02000009800 095CS 3364 4735) 294216 947 1110 1117 907

0206000G0RNGOGSHT 29A8 31779 233140 1475 1856 1868 1079

029060000060009575 899 10989 72632 324 403 406 948

020A~0N0C0R0NDIS 794

U20-000G0R0NDY5A ORT ' 0
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020600000R0009512241 ELLEN ST

020600000800095GARNEN GROVE CALIF 92640 ’ 7146389972
020600000800095F25YRDS57343 12000C Ca
020600000800095

0206000008101200316731830 68FNRD F=250 00 36023 5000 3848 6100

020600000800120 17978068030118101108439719511106 RAMRWKWSY 02
020600000800120 S7SN 260 +050 S7S

020600000800120 25

020600000800120CT 3711 36644 289595 1700 2300 2428 880
020600000800120CS 3445 44332 305807 1148 1411 1490 890
020600000800120HT 2836 34926 235500 1348 1826 1928 1055
02060000081012075 R8E 10667 75276 353 459 444 927

020600000R00120 451

020600000800120A4 ORY 0
020A00000R0012012241 ELLEN ST

020600000R001206GARDFEN GROVE CALIF 92640 7146389972
0206000008001 20F25YRDS7343 12000C Ca
020600000800120

020~000009001890326731200 66CHEVROC~20 00 28323 4500 3700 7500

020600060900189 13176064030068100105135720011098 ROMJSIGLN 02
020600000900189 900N 270 +040 900

020600000900189 50

020A000009001H49CT 4719 37545 211185 1373 1632 1788 1107

020500000900189CS 4560 45105 210219 922 1102 1076 1163

020600000900189HT 3560 34338 177767 1186 1572 1534 1299

0206000005001&975 1149 10776 53647 292 371 363 1185

020A000009001849 297

0206000055331594 L HIGGINS n
02060000090018915630 MARIE PL

02060000090018SWESTMINSTER CALIF 8394578
020600000900189C25462102253 T86534 CA
0204000009001R9

020n000009102020327731725  66CHFVKOC=20 00 28323 4500 3700 7500
020400060900202 13177062030048100105136820011093 ROMRWKWSJ 02
020400000900202 900N 270 +040 900

020600000900202 50

020400000500202CT 3R44 34095 207602 1426 1793 1667 1155

020600000900202CS 4522 64287 229640 1029 1175 1092 1097

020500000900202HT 3222 29884 181890 1358 1704 1584 1321

020600006091020275 1068 10131 56345 322 38Y 362 1162

020600000900202 275

020£00000906202M L HIGGINS 0
020A0000090620215630 MAKIE PL

0204000609002025ESIMINSTER CALIF 8394578
020600000900202C25467102253 T86534 CA
020400000900202

0206000010001250319731735  72F0RD ECONOL INE 00 30220 4500 3295 6000
020600001000125 13179065030008021101564421011098 JGSRWKWSJ 02
020600001000125 600D 320 +060 600

020400001000125 35

020600001000125CT 3436 37225 213185 1254 1573 1536 1117

020400001000125CS 1h67 32322 260907 792 &73 853 1085

020600001000125HT 1RB1 23071 199046 1205 1527 1491 1309

02060000100012575 %62 8197 62139 269 323 315 1145

020A00061000125 166 :
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0206000010001 25MACHOWARD LEASING 1
02060000100012524 NORTH HARROR

0206000010001 25SANTA ANA CALIF 92703 5310607
020600001000125F24GHN66717 91987K CA
020600001000125

0206000010102000327731400  72FNRD ECONOLINE 00 30220 500 3295 6000

020600001000200 13176064030008021101565521011098 ROMRQMGLW 02
020600001000200 600D 320 +060 610

020600001000200 35

020600001000200CT 3140 39184 233983 1570 2088 2039 1033
020600001000200CS 2181 42571 265894 810 926 904 1012
020600001000200HT 2428 29146 211447 1481 1979 1933 1192
02060000101020075 655 10136 64938 311 396 344 1060

020600001000200 294

020600001000200MACHOWARD LEASING 1
020A0000100020024 NNRTH HARPOR

020600001000200SANTA ANA Cal IF 92703 5310607
020600001000200E24GHNGBT17 91987K CA
020600001000200

0206000010402330330731540 T2FNRD ECONOLINE 00 30220 4500 3295 600N

020600001000233 13178063030208021101565821011094 ROMJUSJUGLW 02
020600001000233 600D 310 +0A0 600

0206000010002313 OH

020600001000233CT 4043 39438 235591 1513 1942 1826 1017
0206400001000233CS 1760 37787 282159 797 867 815 991
020600001000233HT 2564 29055 211693 1302 1792 16485 118Y
02060000104023375 r61 950k 67217 292 363 341 1044

G2060G6001000233 408

0206500001000233MACHOWAKD LEASING 1
02060000100023324 NORTH HARWXOR

020A0000100D0233SANTA AMNA CALIF 92703 $310607
020600001000233E24GHN66T1T7 91987K CA
020A00001000233

020600001050243040273142% T2FORD ECONOL INE 00 30220 4500 3295 6000

020600001000243 131K1061030208021101566621011089 RAMJUSJGLN 02
020600001000243 400D 310 +0A0 £00
020600001000243 08

'020600001000243CT 2293 32545 22R5K0 1456 1946 1724 1100

020600001000243CS 1495 28677 277378 864 935 828 1051
020600001000243HT 2282 23012 206375 1488 1668Y 1673 1264
02060000105024375 504 7438 65774 312 380 336 1112

020A000010002463 3re

020600001000243MACHOWARD LFASING 1
02060000100024324 NORTH HARKOR

020600001000243SANTA ANA CAL IF 92703 5310607/
02000001000263E24GHNRBTLT 91987K CA
020600001000243

02060000110016%50323731520 T2CHEVRNC=20 00 35040 5500 4863 7500

020600001100165 22778064030168101100700821011096 ROMJYSJYGLW 02
020600001100165 525D 300 +0%0 525

020n00001100186% 19

020600001100165CT 1R62 17409 354684 2623 4218 4051 814
0206000011001A5CS 1503 15255 311513 2334 3597 3455 1011
020600001100165HT 1129 7857 299917 2570 480Y 4619 1000
02060000110016575 393 3620 84664 657 1067 1044 960
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020600001100165 340

0206000011001 65LAURENCE L LITTLFJOHN 0
02060000110016510581 ARTCRAFT AVE

020600001100165GARDEN GROVE CALIF 92640 7145307265
020600001100165CCE2422110279 97553K CA
020600001100165

0206000011101910326731535 T2CHEVROC=20 00 35040 SS500 4863 7500
02060000110019]1 22776063030008101100702721011096 ROMJISJIGLW 02
020600001100191 5250 300 +090 525

0206500001100191 19

020600001100191CT 1832 19940 364604 1393 3477 3323 786

020600001100191CS 1601 17674 312181 1800 3446 3294 997

020600001100191HT 1265 12359 314402 2311 4245 4058 934

02060000111019175 417 4439 86423 496 981 938 929

020~00001100161 238

020600001100191LAURENCE L LTYTTLFJOHN 0
02060000110019110561 ARTCRAFT AVE

020600001100191GARDEN GROVFE CALIF 92640 7145307265
020600001100191CCE2427110279 97553K CA
020600001100191

02060000114020903248731330 T2CHEVRNOC~20 00 35040 5500 4863 7500
020600001100209 22777063030038101100701821011095 RAMJSUGLW 02
020600001100209 550D 300 +090 550

020600001100209 17

020600001100269CT 1598 14590 354489 2574 4007 3802 825

020600001100209CS 1366 13020 309556 2437 3530 3349 1028

0206000011002709HT 1117 730R 295064 2331 4203 3988 1018

02060000114020975 359 3128 84023 650 1020 968 976

020600001100209 485

020600002100209LAURENCE L LTITTLFJOHN 0
02060000110020910581 ARTCRAFT AVE

0206000011002095ARDEN GRNVFE CALTF 92640 7145307265
020600001100209CCE2427110279 97553K CA
020600001100209

0206000011502190329731235 72CHEVROC~20 00 35040 5500 4863 7500
020600001100219 22780063030128101100704221011093 RAMJSJGLW 02
020600001100219 5500 300 «090 550

0206500001100219 17

020600001100216CT 1414 13201 343099 2623 4252 3946 857

020600001100219CS 1294 12053 299662 2511 3567 3310 1066

020~00001100219HT 1063 A41Kr 292272 3685 b226 4850 1033

02060000115021975 334 2852 81843 765 1117 1036 1006

020600001100219 369

020600001100219LAURENCE L LYTTLFJOHN 0
02040000110021910581 ARTCRAFT AVE

020600001100219GARDEN GROVE CALTF 92640 7145307265
020600001100219CCE24272110279 97553K CA
020600001100219

0206000012002130328731940 69CHEVRNC=-20 00 35040 5000 3947 7500
020600001200213 17980062026978103103596220011091 ROMRWKWSY 02
020600001200213 S50D 240 +040 550

020600001200213 97

020600001200213CT 5505 51332 266591 1917 2974 2711 866

020600001200213CS 3250 50679 279849 1131 1311 1195 930

020600001200213HT 2327 22564 242721 2050 3037 2768 1106
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02060000120021375 926 11415 71045 416 576 525 957

020400001200213 620

020,0000120021 3EDWARD C RRUNS 0
020600001200213221 DEL MAR AVE

020600001200213COSTA MESA CALIF 5483935
020600001200213CE2492857103 140296 CA
020600001200213

02060000121022460329731845 69CHEVROC=20 00 35040 5000 3947 7500

020600001200224 17980064030108103103599520011095 ROMRWKWSJ 02
020500001200224 550D 240 +040 S50

020400001200224 97

020600001200224CT 4797 48073 248997 1871 2744 2600 929
020600001200224CS 3245 $0821 271165 1006 1128 1069 952
020600001200224HT 2178 23198 235173 1917 2780 2634 1134
02060000121022475 873 1129% 68304 387 519 492 990

020600001200224 194
020600001200224EDWARD C RRUNS 0
020600001200224221 DEL MAR AVE '
020600001200224COSTA MESA CALIF 5483935
020600001200224CE2492857103 140296 Ca
020600001200224

0206000013002450402731720 T2CHEVROC=20 00 35044 5000 4008 7500

020600001300245 17940061030196001101812221011089 ROMRWKWSY 07
020600001300245 B50N 300 +040 850

020600001300245 30

020600001300245CT 3434 25656 257757 2196 3519 3138 1022

020600001300245CS 1987 24503 260364 1826 2493 2223 1127

020600001300245HT 1794 19319 221138 1918 3321 2962 1228

620600600136524575 596 6206 66302 515 786 701 1128

020600001300245 166

020600001300245ROGER KETELSLEGER 0
02060000130024%20711 HAWATTAN AVE

02060000130024S5L AKEWDOD CALTF 90715 2138655485
020600001300245CKE24272108799 70277K CA
020600001300245

0206000013102%40403731430  72CHEVROC=20 00 35044 5000 4008 7500
020600001300254 17985065030205001101813321011093 ROMJSJGLW 02
020600001300254 £50M 300 «040 BY0

020600001300254 30

020600001300254CT 2205 23865 237406 2077 3209 2994 1120

020600001300254CS 1719 26164 244765 1696 2196 2048 1180

0206000013002541T 1554 18490 209425 1992 3159 2948 1297

02060000131025475 474 6262 62163 497 717 669 J196

020/000013002%4 107 ‘

020600001300254R0GER KETELSL EGE® 0
02060000130025420711 HAWAITAN AVE

020600001300254LAKEWNCD CALIF 90718 2138655485
02060n0001300254CKE2422108799 70277 Cha
020600001300254

0206000013402710405731325  72CHEVRNC=20 00 35044 5000 4008 7500
020600001300771 179541066030184001101413121011098 ROMUSJGLY 02
020600001300271 600N 300 +060 600

020500001300271 25

020600001300271CT 2011 12337 23463) 2170 3469 3406 12)2

020600001300271CS 2143 14617 263784 2099 2979 2925 1171}
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020600001300271HT 1545 8518 219639 2178 3688 362l 1327

02060000134027175 S18 3304 65316 570 876 860 1219

020600001300271 120

020600001300271ROGER KETELSLEGER 0
02060006130027120711 HAWATIAN AVE

020600001300271LAKEWOOD CALIF 90716 2138655485
020600001300271CKE2422108799 70277K CA
020600001300271

0206000013502780406731110  72CHEVRNC=20 00 35046 5000 4008 7500
020600001300278 17976062030188001101813921011093 RAMJSJIGLW 02
020600001300278 600N 300 +040 600

020600001300278 25

02060000130027ACT 1766 12155 267077 2135 3462 3235 1082

020600001300278CS 2514 15544 275140 1934 2743 2564 1118

020600001300278HT 1673 9760 229623 1912 3358 3138 1262

02060000135027875 564 3511 69449 526 819 766 1146 ,
020600001300278 166

020600001300278ROGER KETELSLEGER 0
02060000130027820711 HAWATTAN AVE

020600001300278LAKEWOOD CALIF 90715 2138655485
02060000130027ACKE2422108799 70277 CA
020600001300278

0206000014002420402731250  66CHEVROC-20 00 32740 4500 3700 7500
020600001400242 13179063030218100105197121011093 ROMJSIGLW 02
020600001400242 575D 250 +050 575

020600001400242 34

020600001400242CT 2357 15292 147952 1642 2386 2227 1759

D70600001400242C05 2349 18514 182431 1741 2375 2216 1570

020600001400242HT 1746 11262 136087 1600 234y 2192 1982

02060000140024275 584 4201 43149 448 632 %90 1704

020600001400242 183

020600001400242RUDY HEMAN 0
02060000140024211412 PARK LANE

020600001400242GARDEN GROVE CALIF 92640 7165340192
020600001400242C25462125641 180239 CA
020600001400242 ,

0206000014102530403731240  66CHEVROC-20 00 32740 4500 3700 7500
020600001400253 13182063030°78100105198321011091 RAMJISJIGLW 02
020600001400253 STEN 250 +050 575

070600001400253 34

020600001400253CT 2469 13720 141694 1717 2351 2150 1845

020600001400253CS 2482 18193 173965 1566 2216 2026 1636

02000001400253HT 1507 10217 131621 1549 2292 2095 2068

02060000141025375 588 3989 41340 425 604 553 1778

020600001400253 64

020600001400253RUDY HEMAN 0
02060000140025311412 PARK LAME

020600001400253GARDEN GROVF CALIF 92640 7145340192
020600001400253C25462125641 180239 CA
020600001400253

0706000015002560403731725  6BFORD  F=-250 00 36020 5000 3870 7500
020600001500256 17978061030178101108250717011090 RAMRWKWSJ 02
020600001%500256 675D 280 +030 675

020600001500256 25

020600001500256CT 1847 24870 25R257 &56 858 776 1041
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020600001500256CS 1RBR 44435 248852 1863 2490 2251 1059

020600001500256HT 1814 22326 233416 543 919 &3] 1151

02060000150025675 495 9047 65727 322 451 408 1079

020600001500256 118

020600001500256WALTFR CHOMIN 0
020600001500256420 OPAL COVF WAY

020600001500256SEAL BFEACH CALIF 90740 2135960201
020600001500256F25YRD01629 873648 CA
020600001500256

02C6000015102610404731310 68FNKD  F=250 00 36020 S000 3870 7500
020600001500261 17984063030208101108251417011090 RAMJSIUGLY 02
020600001500261 675D 280 +030 675

020+600001500261 25

020600001500261CT lH44 24975 251533 2569 3960 3572 1040

020,00001509261CS 1957 43684 247267 2165 284]1 2563 1068

020,00001500261HT 1352 24553 231477 2274 3901 3519 1151

02060000151226175 469 9122 65384 609 902 &14 1083

020600001500261 64

0200000150026 1WALTER CHOMIN 0
0206000015002A1420 OPAL COVF WAY

020600001500261SFAL REACH CALIF 90740 2135960201
070A00001500261F25YKDO1629 873648 CA
020000001%00261

02060000160025R0403732105 TO0FORD  CAMPER SPECTAL 00 36020 4500 3688 7500
02G600001600258 131760610301R8101105225717011092 ROURWKWSY 02
020600001600253 675D 310 +270 675

0206000016002548 27

i‘.'f_‘i‘.in'_i(:-{i(.}n\"n:?'.;h"'f Ll<4 5088 1371238 g7 £2¢0 LR 1095
020600001600258CS 2836 35648 202696 694 712 652 1284
02060000160025KHT 25183 37262 17126 701 829 760 1327

02060000160025R75 &12 10973 50496 177 193 177 1251

0704000016002%8 206

07206000016002585ERALD LLAYTOM 0
02060000160025111342 HINE

0206000016¢.0U258LQS ALAMITOS CALIF 90720 2134313992
020A0000160GN2HRFPOYRGS3629 56066F CA

0°2060000160602%%

02n04000016102620404731450 TOFNRD  CAMPER SPECIAL 00 36020 4500 3688 7500
020600001600212 131650640301R81N110%22681901109]1 ROGMJISJIGLY 02
020r00001600262 675D 310 +2720 675

02060n001600262 27

G204CN001600262CT 349] A1120 183606 617 093 634 1086

0206500001600262CS 2493 36815 184941 749 813 743 1370

020600001600202HT 2A32 39049 161492 §16 965 A64 132%

02060000151C026275 746 11381 47541l 197 220 201 1239

0200000160024 7 203

0200000160026 2GERALD LAYTOM 0
02000000160576211342 FINF

0200000016002621L05 ALAMITOS CALIF 90720 2134313992
020R0000160020PF25YPGR36¢9 6066F CaA
020600001600242

G204000017003750424 7310658 TOFOKD  F=250 00 36020 000 36dH 7500

02050000170037% 17981062030038101103042621011090 ROAMRWKHME 02
020600001700375 S500 230 +0%0
020~0000170037% 6AS
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020600001700375CT 2735 58941 283737 2145 3109 2813 820
020600001700375CS 1946 33088 285281 2677 3581 3240 1001
0206000017003754T 1720 25024 254770 2598 3929 3554 1054
02060000170037575 S47 9693 73667 651 954 863 970

020600001700375 60

020600001700375D0UGLAS HUGHFS 0
02060000170037510062 SUNTAN CIR

020600001700375HUNTINGTON BFACH CALIF 92646 7149680580
020600001700375F25YRUS2004 26410G CA
020600001700375

0206000017103780425731305 TOFORD F=250 00 36020 5000 3688 7500

020600001710378 17979063030048101103063621011094 ROMJUSURMP 02
020600001710378 550D 230 «0%50

020600001710378 065

02060000171037RCT 3458 68154 280502 2099 3175 2970 792
020A00001710378CS 1Ral1 29523 273897 2173 3528 3300 1054
02060000171037AKT 1699 23711 263438 2522 4114 3848 1032
02060000171037R75 S7H 9666 72623 602 965 903 981

020600001710378 196

020600001710378DOUGLAS HUGHFS 0
02060000171037810062 SUNTAM CIR

020600001710378HUNTINGTON RFACH CALIF 92646 7149680580
020A00001710378F25YRU52004 264106 CA
020600001710374

02060000180028650410731130 69FNRD F250 00 36020 4500 3725 6100

020600001800286 13183064030128001104900919511093 RWKJSJUGLW 02
020600001R800286 550D 270 +210 550

02060000180 038

020600001800266CT 1991 1965A 241”384 15364 2071 1921 1106
020600001800286CS 1388 23910 235996 1092 1295 1201 1238
020600001800286HT 1342 13475 218128 1410 1808 1677 1296 -
02060000180028675 401 S339 62271 341 429 398 1223

0206000018002845 104

02050000180028ADAVID R COWGER 0
02060000180020615371 CEDERWNND

020600001800286MIDWAY CITY CALIF Y2655 7148943615
020600001800286F25YRET6268 38529E CA
020600001800286

0206000018103720424731103 69FNRL  F250 00 36020 4500 3725 6100

020600001810372 13179063030068001104944619511094 ROMJISJIGLW 02
020600001810372 5250 2710 +140

020600001810372 042

020600001810372CT 3647 24940 259336 1970 2493 2331 1018
020600001810372CS 1446 25449 2478BY3 1319 1382 1292 1176
020A00001810372HT 1347 13638 217791 1552 1750 1636 1297
62060000181037275 S04 5860 64673 407 460 430 )168

020600001810372 61

020A00001810372DAVID R COWGFR 0
02040000181037215371 CENERWNND

020A00001810372MIDWAY CITY CALIF 92655 7148943615
02060n001R10372F25YRET6268 38529E CA
020600001810372

0206000019002870610731315 6TFORD  F=250 00 35240 4500 3672 6000

020600001900287 131R20590301381n010703572195]11085 RQAKJSJGLW 02
020600001900287 650D 260 +0P0 650
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020~00001500287 ne
020600001900287CT 240% 27372 221848 189] 2628 2235 1159

020600001900287CS 1985 2941) 205560 1397 1700 1445 1332

020/000019002874T 2739 17423 193385 1674 2318 1970 1376
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expensive modifications were made to the test equipment to accomodate vehicles in the
5- to 7-ton GVW class, no changes were required in equipment or procedures for vehicles
in the 3- to 5-ton GVW class except for dynamometer road-load horsepower settings.
The test procedure used was the 1975 Federal Test Procedure,
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