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[40 CFR Part 610}
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FUEL ECONOMY RETROFIT DEVICES
Announcement of Fuel Economy Retrofit Device Evaluation

for the "Pass Master Vehicle Air Conditioning Compressor Cut-Off Device"
AGENCY: Environmental Protection Agency (EPA).
ACTION: Notice of Fuel Economy Retrofit Device Evaluation.
SUMMARY: This document announces the conclusions of the EPA evaluation of the
"Pass Master Vehicle Air Conditioner Compressor Cut-Off Device" under the
provisions of Section 511 of the Motor Vehicle Information and Cost Savings

Act.

FOR FURTHER INFORMATION CONTACT: F. Peter Hutchins, Emission Control Technol-

ogy Division, Office of Mobile Source Air Pollution Control, Environmental

Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan 48105, 313-668-4340.

BACKGROUND INFORMATION: Section 511(b) (1) and Section 511(c) of the Motor

Vehicle Information and Cost Savings Act (15 U.S.C. 2011(b)) requires that:



(b) (1) "Upon application of any manufacturer of a retrofit device (or
prototype thereof), upon the request of the Federal Trade Commission
pursuant to subsection (a), or upon his own motion, the EPA Administrator
shall evaluate, in accordance with rules prescribed under subsection (d),

fuel economy and to determine whether the representations (if any) made
with respect to such retrofit devices are accurate."

(¢c) "The EPA Administrator shall publish in the the Federal Register a
summary of the results of all tests conducted under this section, to-
gether with the EPA Administrator's conclusions as to:

1) the>effect of any retrofit device on fuel economy;

(2) the effect of any such device on emissions of air pollutants;
and

(3) any other information which the Administrator determines to be
relevant in evaluating such device.'

EPA published final regulations establishing procedures for conducting
fuel economy retrofit device evaluations on March 23, 1979 [44 FR 17946].

-

ORIGIN OF REQUEST FOR EVALUATION: On September 20, 1979 the EPA received a .

request from Mr. Norman Halem for evaluation of a fuel saving device termed
the "Pass Master Vehicle Air Conditioner Compressor Cut-Off Device". An
evaluation has been made and the results are described completely in a report
entitled: "EPA Evaluation of the Pass Master Vehicle Air Conditioner
Compressor Cut-0ff Device Under Section 511 of the Motor Vehicle Information

and Cost Savings Act'. Copies of this report are available upon request.

any retrofit device to determine whether the retrofit device increases



Summary:

The "Pass Master" device disengages the air conditioning compressor during
hard vehicle acceleration modeS{ The reduced engine loading will result i@
.some_.fuel savings. . The effectiveness.of the deVice‘wiilﬁdependgpn five. main .

factors: .

1)‘- The amount that the vehiclé'air conditioner is used. The device only
opefates when the vehicle air conditioning is turned on. |

2) The driving habits of the vehicle operafibn; i.e.; drivers who repeatedly
use heavy accelerations and thereby activate the-dgvicé will-realize a
greater benefit than drivers who usé more moderate accelerations.

3) The suifability of the device calibration for thé particulér vehicle on
which it is inétalléd. ?he device 1is offered in three versions. It is
suggested that an operafor adjustment procedure may increase the device
effectiveness. - o .

4) The air conditioning system design on a p;rtidular vehiclé. The fuel
ecohomy benefit will be greater on certain types of systems than on
others;

5) The type of driving cycle used. The system will be more effective in
urban driving with increased acceleration mode operation than in highway

"steady state driving'.

The EPA has tested the device at the Motor Vehicle Emission Laboratory and
reviewed data submitted from other laboratories. The EPA has concluded that
the "Pass Master" does result in a small but real fuel economy benefit when

the vehicle air conditioner is in use.



The improvement in fuel economy attributable to the "Pass Master" when

the vehicle air conditioner is in use will vary between 0 and 4%

“depending’ on” 'thé ‘vehicle, the’ type™of ~air "tonditionerused;- vehicle--- -

driving patterns, ambient temperature, and the specific calibration of
" the uni.t~ '__S.ome d.rivers in ‘warm cl@mates who frequently use their air
conditioner might experience up to a 4% improvemeﬁt in fuel economy when
driving in conditions that frequently actuate the device. The device
will show the greatest improvement in urban stop-and-go driving with

less or no improvement noted in steady state highway type conditions.

The device has no safety related problems and is easy to install. The
emissions of test vehicles running with the air conditioner on are
generally. reduced when the ."Pass Master" is used. No information is
available to per.init an evaluati‘"‘on":ﬂof any reduction in passenger com-

partment cooling with the "Pass Master" installed.

Date David G. Hawkins
Assistant Administrator

for Air, Noise, and Radiation
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EPA Evaluation of 'Pass Master Vehicle Air
Conditioner Compressor Cut-0ff Device' under Section
511 of .the Motor Vehicle Information and Cost Savings Act .
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The following is a summary of the information on the device as supplied by the
applicant and the resulting EPA analysis and conclusions.

R T Mafketing~1dentification of the-Device: - - e -

Pass Master Vehicle Air Conditioner Compressor Cut-Out.
Model Numbers PM-2, PM-3, PM-4 through PM-14,

2. Inventor of the Device and Patents:

a. Ralph Haroldson, U.S. Patent No. 3462964
3233 Chapel Downs Drive
Dallas, Texas 75229

b. Norman Halem, U.S. Patent No. 3918543
3053 Skyline Drive
Cocoa, Florida 32922

3. Identification of Device Manufacturer:

Halem Industries, Incorporated
414 Highpoint Drive

Suite 206

P.0. Box 1419

Cocoa, Florida 32922

4, Manufacturing Organization Principals:

Norman Halem~-President
Fred Robin-Secretary

w

Identity cf Applicant: Organization Making Application:

Halem Industries, Incorporated
414 Highpoint Drive

Suite 206

P.0O. Box 1419

Cocoa, Florida 32922

6. Identification of Applying Organization's Principals:

Norman Halem-President
Fred Robin-Secretary

Norman Halem will represent Halem Industries in communicating with EPA,.



7. Description of the Device (as supplied by applicant):

a) "Purpose of the Device: This device was developed to improve the
----- -+ -~ fuel mileage, acceleration performance, vehicle safety and engine

e oo - DO Ut on--emd ssfons-on--air- conditioned-vehicles. M . o d i e s

b)  "Theory of Operation: The Pass Master Vehicle Air Conditioner
Compressor Cut-Out device is an engine intake manifold vacuum switch
capable of sensing the vacuum drop which occurs in the engine intake

— - -~ -manifold- during engine power- demand periods and interrupts the
electrical power delivered to the vehicle air conditioner compressor
clutch. Thus, the switch, upon sensing engine power demands such
as, vehicle starting from rest, climbing hills or passing, will
activate, open the electrical circuit providing power to the
compressor clutch and idle the compressor. This will then remove the
5 to 15 horsepower compressor load from the engine and allow the
vehicle to accelerate in its driving pattern without the drag from
the compressor. Only a slight effect to the air conditioned comfort
is noted due to the evaporator fan remaining on during this 5 to 30
second normal acceleration period. There 1is sufficient stored
cooling in the evaporator coils to maintain cooling for this time
period. In the event the driver accelerates too 1long and is
reminded of his "heavy foot", he would ease up on the acceleration,
restore the air conditioning, and at the same time subconsciously be
retrained to drive for better fuel mileage."

c) "Detailed Description of Construction and Operation: The Pass
Master system is comprised of a vacuum switch and all necessary
hardware to affix it to an air conditioned vehicle., The swith
itself is comprised of a switching element (Honeywell Micro Switch-5
ampere rated), encased in a plastic housing with a 2 inch diameter
thin metal diaphragm serving as the actuator. The switch is
connected to the 'host system'" as shown in Attachment A."

8. Applicability of the Device (claimed): '"Pass Master is applicable to ALL
carbureted engine vehicles, regardless of the number of cylinders,
horsepower rating, carburetion, transmission, ignition, year, make or
model. It functions ONLY on engines containing intake manifold vacuums
which vary as a direct analog to acceleration or engine power demands.
This 1includes all carbureted engines, some diesels, fuel injected
engines, and some turbocharged engines. But its main purpose is for the
carbureted engine.

Three models are provided to suit the three basic types of engines used
in wvehicles. Switches can also be fabricated to suit any vacuum
threshold.

Model: PM-4 (4 cylinder engines)
PM-6 (6 cylinder engines)
PM-8 (8 cylinder engines)
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10.

‘The difference in the switch model is related to the setting of the

vacuum threshold, with the higher number switch relating to the higher
vacuum cut-off levels of that switch, Although any switch model will

"work "in  any” size ‘engine, it was determined that a better mix of fuel . ... -
~economy-and-air conditioned -cooling-comfort-was-attained by-providing the-

three models to suit the three general engine types".
Cost: No cost information was submitted with the application.
Device Installation (as supplied by the applicant): "The Pass Master can

be installed with common tools such as a knife, screw driver, drill or
metal punch as follows:

1) Locate a manifold vacuum source rubber tube. This 1is the most
difficult part of the installation. A mechanic should be able to
point it out.

2) Cut the vacuum line with the knife and insert the provided plastic
tee.

3) Locate the electrical wire going to the compressor clutch. Cut with
knife and strip ends back 1/4 inch.

4) Position the Pass Master case on the wheel-well in the vicinity of
the air conditioner compressor, making sure the length of tubing
provided and- the electrical wires will reach their respective
connection places. )

5) Drill or punch a hole in the fender well.

6) Screw Pass Master in place.

7) Run vacuum line from Pass Master to plastic tee, making sure it does
not rest on hot engine parts. :

8) Run electrical wire to compressor clutch wire and splice into
circuit. Attach the wire with the wire fasteners provided.

9) Installation is now complete, To check out the system do the

following: Apply the vehicle brakes, put car in drive or lst gear.

Have someone observe the compressor clutch while you gently
accelerate the engine. (Let out clutch on standard transmission
vehicle, but do not let the vehicle move). Air conditiomer clutch
will disengage just as soon as the engine loading drops the manifold
vacuum to the point where the Pass Master switch will sense it and
open the clutch circuit.

Pass Master will now automatically turn the air conditioner compressor
OFF during engine acceleration periods and provide the vehicle with
optimum performance, fuel mileage and safety with air conditioning." See
Attachment B for further installation instructions.

Device maintenance (claimed): "The device requires no maintenance and
will last the life of the vehicle."”

A W s nrie 5 e
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Effects on Vehicle Emissions (non-regulated), (as supplied by applicant):

"The Pass Master can not adversely affect pollution emissions of the
vehicle engine in its operating state. Since engine loading is reduced

S .during power demand periods of vehicle acceleration, the Pass Master will
v e L @dUCE engine .emissions. .. e

In the event of hose failure or accidental rupture of the diaphragm or
case, the engine manifold will be vented to atmosphere through the 1/8
inch ID tubing. The air conditioner will then cycle to the constant OFF

..state, which the driver should notice and affect remedy. The 1likelihood

of hose failure 1s similar to that of the other vacuum hoses in the
engine compartment provided by the vehicle manufacturer."

Effects on Vehicle Safety (claimed): 'Pass Master has a positive effect

on vehicle safety. Since the unit will remove the compressor load from
the engine during engine power demand periods, such as climbing hills,
starting from rest or passing, it will permit the vehicle to perform as
though it were suddenly provided 5 to 15 additional horsepower, This
power is being shunted from the compressor load."

Test Results Submitted by Applicant:

a. Automobile Club of Southern California
Several tests were run on a 1972 Nova to determine the air
conditioning buyback., The data from these tests is presented in
Attachment C.

b. Bartlésville Energy Research Center of the U.S,, ERDA, DOE, Testing.
Two 1977 vehicles, a Pinto and a Cutlass were tested on Hot LA-4
tests at 100°F. This test data is presented in Attachment D.

Information collected by E.P.A.

a. A 1978 Pinto was tested using 1975 CVS Federal Test Procedure (FIP)
tests, Highway Fuel Economy Tests (HFET), and Hot 2-bag LA-4 tests
at 75°F.

b. A 1979 Chrysler LeBaron was tested using Hot LA-4 tests at 75°F and
85°F.

c. A 1979 Buick Regal was tested using 1975 FTP and HFET tests.

d. A 1975 Plymouth Valiant was tested using Hot LA-4 tests at 75°F and
100°F.

The EPA test data is summarized in Attachment E. Actual EPA test sheets
are presented in Attachment F,.

Analzsis

a. Description of the Device. The '"Pass Master" device is adequately
described by the applicant.
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Applicability of the Device: The device applicability is adequately

described in the application. It is however not mentioned that the
"Pass Master" is only applicable to vehicles with air conditioning
systems.

- Device Installation: ---The 1installation is straightforward .and

i i e o e -P@QUiTES-—-aboOut- 15 minutes.. - No technical .expertise..is. required. ...The .. . oo ..

only difficulty is locating a proper source of manifold vacuum. The
installation instructions are clear and complete.

Device Maintenance: The applicant's statement that no maintenance

Effect on Vehicle Emissions (non-regulated): Installation of the

"Pass Master' device should have no effect on non-regulated
vehicular emissions.

Effect on Vehicle Safety: The applicant's claim that the '"Pass

Master' has a positive effect on vehicle safety by allowing more
power to the drive train when required appears to be correct, No
safety problems should occur with installation of the device.

Test Results submitted by the Applicant: It must be understood when

looking at the test data that the "Pass Master" functions only when
the air conditioning system in a vehicle is turned on. The device
then is supposed to negate part of the fuel economy penalty incurred
by wutilization of the air conditioning system. Therefore, the
important characteristic to look for is the 'percent buy-back".
This figure 1indicates the percent of the fuel economy air
conditioning penalty saved by the device.

1. The Automobile Club of Southern California Testing. This data
appears to be single bag LA-4 urban cycles and the Federal
Highway Fuel Economy Test cycle.

The actual testing is not well documented.- Several important
parameters are not recorded. These include: (1) ambient
temperature (2) type of AC unit in vehicle, (3) status of
vehicle windows during testing, (4) interior cooling fan
status, (5) AC setting and humidity. Nevertheless the data
clearly shows that the 'Pass Master'" allowed an average of 43%
buy-back of the air conditioning penalty on one particular
vehicle, a 1972 Nova. The emission penalty of using air
conditioning was also reduced by the '"Pass Master". No
specific details were available about the specific 'Pass
Master™ calibration used in the testing.

2. The U.S. ERDA Test Data. This test data was taken on two
vehicles; a Cutlass and a Pinto. The tests appear to be Hot
LA-4 test cycles at 100°F. Although not clearly stated it also
appears that the windows were open and the interior circulation
fan turned on high. The Cutlass air conditioning was
declutched 30-36%Z of the total cycle time. The Pinto with a
10"-12" Hg. vacuum setting declutched the air conditioning
compressor 27% of the time. Temperature measurements were
taken at the evaporator outlet air and the recirculated air to
evaporator.
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The test data shows significant buyback on emissions and fuel
economy. Fuel economy buybacks of 46.27 and 547% were noted.
The testing appears to be valid data based on averages of 2 or
3 tests each. Corresponding emission buybacks of CO = 897%, HC =
114%, and NOx = 22% were noted on the Cutlass. Pinto emission
reduction buyback figures of CO = 88%, HC = 124%Z, and NOx = 24%
were noted.

The important point about this data is that the settings used to
shut off the compressor were different than those described in .the
application for evaluation. The application discusses part models
PM-4, PM-6, and PM-8 for 4, 6 and 8 cylinder vehicles respectively.
Conversations with Mr. Halem, the -applicant, indicated that the
numerical part of the model designation indicates the switch point
in inches of Hg. vacuum. For example, the PM-4 unit used in EPA
testing of a 4 cylinder Pinto cut the compressor off at 4 inches of
Hg, and turned on at 5 inches of Hg.

The 4 cylinder Pinto tested by ERDA was equipped with a switch set
to turn the compressor off at 10 inches Hg and on at 12 inches Hg.
While this specification 1is not given for the Cutlass, the
percentage of the cycle the AC compressor was declutched was higher
for the Cutlass than for the Pinto, 30-36% vs. 27%. Therefore a
rather high '"Pass Master" set point must have been used on the
Cutlass. Mr. Halem, the applicant, indicated the ERDA testing was
attempted to determine the maximum possible buybacks which could be
accomplished. No interior temperature readings were taken other
than those mentioned.

The ERDA data appears to be a good analysis of the upper bound of
air conditioning (AC) penalty buyback possible with the Halem
Device.

The EPA Testing.

The purpose ot the EPA testing was to determine the fuel economy and
emission benefits of installing production models of the '"Pass
Master" device. Therefore, 4, 6, and 8 cylinder vehicles were used
with the corresponding PM-4, PM-6, and PM-8 '"Pass Master” models.
The windows were open during the tests with the interior circulation
fan turned on high and the AC turned to maximum. This condition
would present the maximum cooling load on the AC unit.

The Pinto (vehicle is described in Attachment G) was tested with the
air conditioning (AC) off, then on without the "Pass Master", and
finally with the AC on and the "Pass Master" installed and
operating. Visual observation of the compressor cut out activating
showed that the 'Pass Master" deactivated the AC clutch for 20
seconds of the 1374 sccouds of the LA=4 (the first two parts of the
FTP driving cycle). According to Mr. Halem, this was not as it
should be. He suggested that Pinto's were not representative
vehicles as the vacuum did not go down low enough to activate the
"Pass Master” switch except during very hard accelerations. The
Federal Test Procedure (FTP) and the Highway Fuel Economy Test
(HFET) were run on a Clayton splitroll dynamometer. The Hot LA-4
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tests were run on a Labeco Electric singleroll Dyno. The difference
in the percent buyback figures between FTP and Hot LA-4 is due to
increased loading caused by the Labeco Dyno at low speed which
caused the Pinto manifold vacuum to reach the "Pass Master" cut out

set..point..more.. .of ten. ... The....Pinto...data .demonstrates. . that_ .the ..

effectiveness of the device depends on 1) driving habits (how hard
accelerations), 2) device calibration, and 3) vehicle vacuum
characteristics. It must be noted that the AC penalty is a small
number ..in actual miles per gallon. The percent buyback is well

within.. the _test..to. test repeatability. Therefore.  only buyback.

percentages above 207 can individually be taken as an indication of
device effectiveness.

The Chrysler LeBaron (vehicle is described in Attachment G) was
tested in the same three configurations as the Pinto. Only LA-4
tests were performed at ambient temperatures of 75°F and 85°F., A
larger percentage was noted on HC hydrocarbons (52.7 and 47.8%
buyback) and Carbon Monoxide (15.8% and 32.33% buyback). The NOx
penalty at 85°F is not understood.

Confidence levels for emissions and fuel economy were calculated for
both 75° and 85° LA-4s. The levels are given below.

L HC CO F.E.

LeBaron 75° Hot LA-4 _97"2 6_7°> _7< ?57:;(

LeBaron 85° Hot LA-4 83 80

75 <
*# This reads: there is a 97% confidence that HC value with the
device off, AC on, 1is greater than with the device on, AC on.

** This reads: there is a 95% confidence that the Fuel Economy
with the device off, AC on, is less than with the device on, AC on.

These values indicate that the 'Pass Master' had a small beneficial
impact on the LeBaron at both 75°F and 85°F. The actual fuel
economy benefit in miles per gallon is quite low. (.1 mpg and .195
mpg) but definitely there. Overall, fuel economy improvement was
.68% and 1.3% for the 75°F and 85°F tests respectively,

The Buick Regal (see attachment G for vehicle description) was
tested on the Clayton Dyno using both FTP and HFET test procedures.
The test results are given in attachments E and F. The '"Pass
Master" caused impressive reductions in the AC penalty in both
emissions and fuel economy for this car. Most noticeable was the
reduction in Hydrocarbon penalty. The fuel economy buyback figures
of 8.57% and 18.187% are small but significant. Numerically, these
numbers represent .3 mpg (1.96%) and .6 mpg (2.73%) improvements in
fuel economy.

Confidence levels were calculated using normalized data for the
Pinto and Regal. The combining of the test data for both vehicles
allows a statistical analysis. The confidence levels are:

4 mw eeanemra
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HC co NOx F.E.
Pinto/Buick FIP 62+ 63y 60 SI*%
Pinto/Buick HFET 68 72> 66 59

~-*.This..reads: . there.is. .a..62% .confidence .that thé-Hvaalue withuxhe""'r'

device off, AC on, is greater than the HC value with the device on,
AC on,

*% This reads: there is a 517 confidence that the Fuel Economy with
the device off, AC. on, is less.than the Fuel Economy value with the
device on, AC on.

The results indicate again that the "Pass Master" does have a
positive effect on Fuel Economy .and Emissions.

The Dodge Dart (see Attachment G for vehicle description) was tested
using the LA-4 test procedure at 75° F and 100°F. The averaged test
results show significant buyback in Fuel Economy but very difficult
to interpret results on emissions. The vehicle runs at a very low
manifold vacuum compared to most other cars. Therefore, the Pass
Master was probably activated more on this car than on other test
vehicles. The HC results show a substantial HC penalty in using the
"Pass Master". The CO results are so varied that no significance can
be determined from the data. The NOx numbers indicate a small
penalty increase when the '"Pass Master" is used. The Fuel Economy
numbers however of 52.0%7 and 39.13% buyback are very impressive.
The actual HC penalty was .022 gm/mile increase at 75°F and a .0015
gm/mile decrease at 100°F. The fuel economy figures however were .65
miles/gallon and .45 miles/gallon.

Confidence 1levels could not be calculated on the Dart at 85°F
because the Fuel Economy variance was zero. Confidence levels were
run on the LeBaron/Dart tests at 75°F data. The levels are given
below: :

HC co NOx F.E.
LeBaron/Dart Hot LA-4 at 75° 353% 63 ) 57< 80%*(
* This reads: There is a 53% confidance that the HC wvalue with

device off, AC on, 1s greater than HC value with device on, AC on.

*% This reads: There is an 80% confidence that the Fuel Economy
value with the device off, AC on, is less than the Fuel Economy
value with device on, AC on.

Summary of EPA Data Analysis

The four vehicles tested showed varying response to installation of
the '"Pass Master" device. However, the similar direction of
response shows that the "Pass Master'" does reduce the penalty of air
conditioning use on fuel economy and emissions for most cars. A
summary table of the buyback percentages is given below:
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Percent Buyback

Vehicle HC Cco 002 NOx F.E.
.Pinto.FTRP.. . .. .. v ..0.0% ... None_......{(=)5.56% .. (=)8.06%. (=)8.7%. . ...

Pinto HFET N/A N/A (-)10.34% (-)5.15% (+)6.25%

Pinto LA-4 @ 75°F (+)75% N/A (+)27.4% (+)28.0% (+)25.0%

LeBaron LA-4 @ 75°F (+)53% (+)16% (+)7.72% (#)13.48% (+)7.98%

LeBaron LA-4 @ 85°F . (#)48% (+)32% (+)1.71% (-)27.9% (+#)13.49%

Regal FIP__ ... . . . . .. N/A . (#)79.6%. (+)1.06% (+)32.8%. _(+)8.57% . _ . .
Regal HFET N/A (+)90.0% (+)8.77% (+)4.95% (+)18.18%

Dart Hot LA-4 @ 75°F None N/A (+)51.3% (-)7.5% (+)52.0%

Dart LA-4 @ 100°F None N/A ($)41.0% (-)11.85% (+)39.13%

No vehicle interior temperature data was taken. The interior
passenger comfort penalty by sustained activation of the '"Pass
Master" device was not determined. On most vehicles the penalty
would be acceptable. Only those vehicles which operate for
sustained periods of time below the 'Pass Master" activation setting
could experience a loss of A/C cooling.

There are several types of Air Conditioning (AC) systems found on
American cars. While most systems incorporate the same major
components; compressor, condenser, evaporator, receiver-dryer, and
expansion valve, the methods of controlling the vehicle interior
temperature varies. The effect of the '"Pass Master" compressor
cutout switch will depend on the type of system installed in the
vehicle and to what position the AC control unit is set.

Present air conditioning systems sense an evaporator coil parameter
such as refrigerant pressure or temperature or outlet air
temperature and use this parameter to control the amount of
refrigerant to the evaporator coil. The method of controlling the
refrigerant varies. The actual cool air to the vehicle interior is
controlled by opening or closing baffles which control the air flow,
not the refrigerant. There are basically two refrigerant control
systems:

L) The Thermostatic Switch type and the Accumulation Type sense
the evaporative temperature or pressure and turn the compressor
clutch on or off to maintain proper evaporator temperature.
This is called the 'Cycling Type'.

2) The Suction Throttling Valve (STV) Type, the Valve in Receiver
(VIT) Type, and Evaporator Pressure Regulator (EPR) Type
regulate the refrigerant to the compressor to maintain proper
evaporator temperature, This is called the "Continous" type.
The Compressor runs continuously when the air conditioner is
turned on,

Recently several vehicle manufacturers have incorporated both
types of control on vehicles. When the AC switch is on 'Max
Cool", the compressor runs continuously. When at Normal or
"FE" settings the compressor cycles. :
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The "Pass Master" device will work best on systems designed to
operate in a "Continuous" mode. During the acceleration modes
the compressor will be cut out by the "Pass Master" device.
Since the compressor will run enough during non-acceleration.
.modes - to control. evaporative temperature, the. reduced .engine
load in acceleration should result in fuel economy savings.

On "Cycling" type systems, the '"Pass Master" may or may not
have an effect. If the car accelerates while the compressor is
not engaged, the "Pass-Master" will have no effect. If the
compressor 1is engaged, the vehicle will accelerate under less
load with the 'Pass Master". Upon completion of the
acceleration the compressor will run to correct the evaporative
temperature. The fuel saving will be caused by making the
compressor run during more efficient engine operation modes
(cruise versus acceleration). Due to the intermittent cycling
and the delayed compressor operation, less fuel economy gains
are expected on this type of air conditioning system.

The four late model test vehicles had different A/C type
systems. All but the Buick Regal cycled the compressor during
the  "Max AC" testing. The Regal compressor is in continuous
operation when the "Max AC" setting is selected. The test data
does not support the differentiation between the cyclic and
continuous type systems. The largest improvement was noted on
a cyclic system, the Dodge Dart. It is our judgment that the
differentiation is still valid. The data masks the difference
because the PM-4, PM-6, and PM-8 were set more appropriately
for some test vehicles than others.

The largest drawback with the "Pass Master" device is that it
is not optimized for each type of vehicle. A suggested
improvement would be to make it's vacuum cutout setting
adjustable and supply in the installation instructions an
operator optimization procedure. This suggestion would insure
that the device operated correctly for each vehicle., With all
of the wvarlied engine sizes, manifold vacuum actuators and
modifiers, vehicle sizes, axle ratios, and transmissions, it is
impossible to characterize the vacuum vs. acceleration rate
characteristics of all wvehicles with just three devices.

The final consideration as to the effectiveness of this device
is a geographic one. The device only works when the AC is
used. The yearly fuel economy benefit would depend on how much
the vehicle air conditioners are used.

For the Dodge Dart which gave the largest improvement in fuel
economy the savings in actual fuel economy was 4.04%. If an
owner lived in a warm climate and used his (her) air
conditioner 75% of the time, he (she) could see a fuel economy
benefit of about 3%. An owner in a colder climate may use his
(her) air conditioner 10% of the time., The corresponding fuel
savings would only be 0.47%. This is an optimum fuel economy

gair. The other three vehicles did not show the same amount of
improvement.
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Conclusions

The overall conclusion of this report is that the '"Pass Master" does

.reduce vehicle emissions and fuel consumption by a small but discernible
amount.-when the air conditioner.is.turned. on.. .... . —n

The amount of fuel economy benefit depends on several factors. The most
important factor is the amount that the vehicle air conditioner is used.
Drivers in warm climates who frequently use their air conditioner may
experience up to a 4% improvement in fuel economy when driving in
situations that frequently activate the device. The second important
factor is the suitability of the device to the particular manifold vacuum
characteristics of the vehicle, The improvement in fuel economy with the
air conditioner on will vary from 0 to 4% depending on the vehicle and
the specific calibration of the "Pass Master” unit. Another factor
affecting the performance is the type of vehicle air conditioning unit to
which the "Pass Master" is applied. '"Continuous" systems should realize
a larger benefit than '"Cycling" systems. The final factor is the amount
of acceleration-mode operation. The "Pass Master" system will show the
greatest improvement in urban stop-and-go driving. Less improvement or
no improvement will be noted in steady state highway type conditiomns.

The emissions of test vehicles running with the Air Conditioning on are
generally reduced when the "Pass Master" is used.

A larger general vehicle improvement may be found if the '"Pass Master"
was either produced for specific vehicle calibrations or the device was
made "field-adjustable" so that it could be optimized for each vehicle.
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Attachments

Schematic Representation of Pass Master Installation

Installétion Inst;uétiéﬁéhi'ﬂ
Automobile Club of Southern California Test Data
U.S. ERDA Test Data

EPA Testing Summary (4 parts)

EPA Test Data Sheets

EPA Vehicle Description

Copy of Patent #3462964
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Attachment B

RIR CONDITIONER COMPRESSOR CUT-OUT

The HALEM INDUSTRIES ‘PASS MASTER Air Conditioner Compressor Cut-Out is a precision
vacuum actuated switch, factory calibrated to cut off the air conditioner compressor during accelera-
tiod periods such as starting from stop, climbing hills or passing and turn it back on during decelera-
tion or coasting. This will relieve the engine from its power robbing, fue! consuming, pollution causing
burden and restore full vehicle performance to levels of non-air conditioned vehicle standards.

INSTALLATION INSTRUCTIONS

1. Select a mounting position for the PASS MASTER on the side
wall, fender well or fire wall of the engine compartment, as far
as practicable from any heat producing source. The mounting
surface must be fiat to avoid warping the plastic case.

2. Make sure the PASS MASTER lead wire will easily reach some
point on the electrical wire leading to the air conditioning com-

o e e . . L N ) pressor clutch.

unw-tvon7 ) 3. Make sure the rubber tubing will reach some point-on the intake

manifold vacuum line. This can usually be found near the carbu-

retor and can be identified by the rubber or metal tubing routed

t0 vacuurn accessories or to a port on the distributor advance
® mechanism,

oty — ! 2 4. In the event compressor cut off during idie is desire se the

v \»Q i 1 OMpPresso t uring idie is red, use t

vacuum source above the carburetor butterfly valve. (Some cars

® may not provide this vacuum source.)
intaat 5. if compressor off at idle is NOT desired, make sure the vacuum
wamioro source selected is below the carburetor butterfly valve. This

vacuum source is the same as the intake manifold vacuum. If not
i sure where the vacuum source is Iocated your gas station atten-
dant can point it out.
6. Drill or punch two holes to fit the PASS MASTER and mount it
with the sheet metal screws provided. If the surface is irregular,
m( one screw tightened snugly will suffice to keep the unit in place
Wi ] ﬁ%‘com':nzsson and yet not pe»tmit w.arping o_f the case. )
7. Cut the electrical wire leading to the compressor clutch, strip
about 3/8-inch of insulation off the two leads and attach the
PASS MASTER lead wire using the wire nuts provided.

LEAD 10° 8. QUt the vacuum line to the vacuum source, insert the' tee pro-
PASS MASIER vided and connect your PASS MASTER with the provided rub-
ber tube. It your car has a metal vacuum line, cut two one inch
pieces from your rubber tubing and use these to splice the tee

VACUUM LINE into the line.
10 CARBURETOR 9. Your HALEM INDUSTRIES PASS MASTER Compressor Cut-
Out is now ready for use and should require NO adjustments. If,
however, your car is equipped with a simultaneous heat/cool
mix, climate control system, you may have to adjust the tem-
perature controller 1o compensate for the cycling off of the air
conditioner compressor. Trial and error will determine the opti-

mum setting.

WIRE NUTS

RUBBEIR TUBE
T0 PASS MASTER

Your HALEM INDUSTRIES PASS MASTER was designed to function on all internal combustion en-
gines, including yours, so follow our instatlation instructions carefully and enjoy its benefits.

INCREASES ENGINE POWER FOR MAXIMUM
ACCELERATION WITH AR CONDITIORING

HALEM INDUSTRIES, INC.P.O. BOX 1419 COCOA, FL 32922 (305) 636 - 7610
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Automobile Club of Southern California

HEADQUARTERS: 2601 SOUTH FIGUERQA STREET ¢ LOS ANGELES, CALIFORNIA 3C097
MAILING: P. 0. BOX 2890 TERMINAL ANNEX + LOS ANGELES. CALIFORNIA 92061

THOMAS A. TAPPENDEN. SUPERVISCR
AUTOMOTIVE ENGINEERING DEPT
(213) 746.4462

Y HuT? ] April &4, 1977 ' T

Mr. Norman Halem
Halem Industries, Inc.
P. 0. Box 1419

Cocoa, Florida 32922

Dear Mr. Halem:

Additional tests have been performed to evaluate the Pass Master Device.
Details of these tests are: '

Test Vehicle - 1972 Chevrolet Nova - license #321 EXM.

Test Method -~ Emission and fuel consumption data was developed using the
Federally approved test procedure. The vehicle was operated from.a cold
start for each test. Engine dwell, timing and idle speed were not changed
between tests.

The test results: - Emissions Fuel Consumption
- Grams/Mile Miles/Gallon
HC co NOX Urban Highway Composite

Test #725 without 0.87 11.26 1.96 10.36 16.89 12.54
Pass Master Device .
Air Conditioning Off

Test #726 with 0.89 12.65 2.34 10.04 15.44 11.91
Pass Master Device .
Alr Conditioning On

Test #727 without 1.11 17.86 2,57 9.57 15.04 11.43
Pags Master Device
Air Conditioning On

Enclosed are copies of the previous test results. If you have any questions do
not hesitate to contact me.

o

Yours truly,

- ,., PSR A
} '/ZC"'7I 7y /Q/[?./,ZL (‘uc<"W"'
Thomas A. Tappenden

TAT/gm , .
Attachment : oo



URBAN
HIGHWAY

COMPOSITE

BASELINE NO 4C - A

PASS MASTER DATA

COLD START CVS-2 AND HIGHWAY TEST

NO DEVICE AND AC - B

W/DEVICE AND AC -~ C

(725) YDiff (727) YDiff (726) *BUY BACK
A
CB 10.365 9.570 7.7 10.037 4.9 58.7
CB 16.894 15.004 11.2 15.637 2.9 22.9
CB 12.547 11.433 8.9 11.912 4.2 43.0
HC 0.866 1.108 0.886
NOX 1.956 ' 2.568 2.338
cCO 11.261 17.862 12,646
Cco02 835.078 895.027 860.850
*Buy Back = C - B
) X 100%

A-B

0¢



PASS MASTER DATA
HOT START (CVS-2 STABLIZED -AND HOT 505) TEST

BASELINE A/C OFF. BASELINE A/C ON BASELINE A/C ON WITH DEVICE AND A/C
A 31 7Diff B2 7D1iff ’ - C 7Diff IDiff  *BUY BACK
(7200 : (11D A (719) A (718) BL B2 BL B2
CB  12.447 10.887  14% 10.687  14% 11.350 6.2 6.2  38%  38%
HC  .822 1.013 .915 .938
co  7.038 11.881 - 1u.m 8.947
(0, 698.794 807.895 ‘ 808.424 764.277
"
. [N
'—l
*Buy Back = C - Bl 4 | 1
————— X 1002
A - B
« C - B2 .
X 100% .
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Attachment D

U.S. DEPARTMENT OF TRANSPORTATION
TRANSPORTATION SYSTEMS CENTER

T
3
Y < KENDALL SQUARE
X CAMBRIDGE, MA 02142

Stajgs o0 ©

In reply refer
" tosy - TSC-332- oo « August 3, 1977

Mr. Norman Halem
Halem Industries, Inc.
PO Box 1419

Cocoa, FL 32922

Dear Norm:

Enclosed is a copy of a letter from B. H. Eccleston of
Bartlesville Energy Research Center, to Walt Harriott,
containing preliminary results of tests conducted on a
1977 Pinto and Cutlass to determine the effects of your
air conditioner cut-out device on fuel economy. When

I obtain results of further tests (including emissions
data), I will forward them to you. Although the results
are preliminary, we expect a final report in October.

Cordially,

T LA

Kﬁ J. Bray

Enclosure
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- UNITED STATES
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

BARTLESVILLE ENERGY RESEARCH CENTER
PO.BOX 1398
BARTLESVILLE, OKLAHOMA 74003

July 15, 1977

Mr. Walter Harriott
Department of Transportation
Transportation Systems Center
Kendall Square

Cambridge, MA 02142

Dear Walt:

As promised, enclosed are updated and corrected tables of data from
the ambient temperature effects project. The A and B tables, "Cycle
fuel economy and emissions. . ." and "Cycle fuel economy at approxi-
mately 1 mile intervals. . ." are from the same source as the data
sent to you with my letter of June 20, 1977. The tables have received
preliminary checking and errors corrected; however, they are still
subject to minor corrections. The additional C and D tables present
temperature data during the cycle tests and fuel, torque, and tempera-
ture for the steady-state tests. A further description of the tabular
material is enclosed as attachment No. 1.

Also enclosed as attachment No. 2 are results of tests with the air
conditioner disconnect device. It was intended the device be evaluated
over the full cold start through the two highway cycles; however, it
was found that the tests would have to be replicated at least three
times and evaluations made at all conditions within a short time frame.
That is because we are attempting-to determine a possible fuel savings
approaching the repeatability of the test. Therefore, it was decided
to repeat the tests as used in the preliminary evaluation (my letter of
Aprii 11, 1577 to you) but using the weatherized chassis dynamometer at
100° F ambient. The Cutlass (No. 158) and Pinto (No. 156) were used as
the test vehicles and the hot transient and stabilized cycles of the 75
FET used for the dynamometer driving schedule. The procedure consisted
of driving the vehicle on the dynamometer at 50 mph until the oil tempera-
ture -approached equilibrium then taking bag samples for FET stabilized
and hot transient cycles with the following variations:

1. Air conditioner on device off
[1]

2. on " off
3. " on " on
4, " off " off
5. " on " off
6. " on " on
7. " “off " off
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Mr. Walter Harriott -2~ July 15, 1977

The data are shown in attachment No. 2, pages 1 and 2. The Pinto is
scheduled for retesting with a vacuum sw1tch adjusted to increase the

.air . conditioner "off" time. The temperature data shown should be used

only as an indication of the magnitude of loss in cooling effectiveness

as much more attention to thermocouple placement and air velocity would

be required before they could be accepted as a measure of cooling effective-
ness. . )

Sincere]y,

2 ‘044\
/,1 '/ /é e L
77
B. H. Eccleston
Research Chemist

Fuel/Engine Systems Research

Enclosures:
As stated



Mr. Walt Harriott - Attachment #2 July 15, 1977

Cutlass #158

HT + S cycles of FET, mpg

Test No. . . . . . PN D! 2 3 Avg.
Air conditioner off......... 13.64 14.11 - 13.88
Air conditioner on }

plus disconnect......c.a... 12.67 12.89 - 12.78
Air conditioner on.......... 11.54 11.55 11.40 11.50

Air conditioner off - on = 13.88 - 11.50

2.38 mpg

= 17. 2% of off mpg
13.88 - 12.78 =

Air conditioner off + on with disconnect 1.10 = 7.9%
of off mpg

17.2 - 7.9 = 9.3% savings in fuel economy

or

Air conditioner off - on = .0720 gpm - .0870 gpm = .0149 gpm to run air
contitioner = 20.7%

Air conditioner off - on + disconnect = .0720 - .0782 gpm - .0062 gpm to run
air conditioner with disconnect = 8.6%

20.7 - 8.6 = 12.1% savings in fuel consumption

NOTES:

a. Above for hot transient plus stabilized phase§ of 1975 FET

b. Disconnect device declutched air conditioner 30-36% of total cycle

c. Temperature of test cell was 100°F

d. Temperatures at air conditioner outlet with all vents open and high
fan speed

Air conditioner on outside air to evaporator 570

Air conditioner on recirculated air to evaporator  44°

Air conditioner on + device outside air to evaporator 660

Air conditioner on + device recirculated air to evaporator 550
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Mr. Walt Harriott July 15, 1977

Pinto #156 - 27% off

HT + S cycles of FET, mpg

Avg. N S .95 ts/ n
Air conditioner off...... 19.86 6 .97 1.02
Air conditioner on :
disconnect on.......... 18.31 3 .165 | .50
Air conditioner on....... 17.18 10 .49 .37

2.68 mpg = 13.5% of off mpg
19.86 - 18.31 - 1.55 mpg =

Air conditioner off + on = 19.86 - 17.18
_Air conditioner off + on with disconnect
7.8% of off mpg 13.5 - 7.8 = 5.7%

or

Air conditioner off - on = .0504 - .0582
‘air conditioner = 15.5%

Air conditioner off + on with disconnect
to run air conditioner = 8.3%

15.5 -~ 8.3 = 7.2% savings in fuel consumption or 54% of fuel to run
air conditioner recovered

.0078 gpm required to run
.0504 - .0546 = .0042 gpm

NOTES:

a. The above for HT + S cycles of 1975 FET

b. The disconnect declutched the air conditioner 27% of cycle

c. The disconnect turned air conditioner off at 10" Hg on at 12“ Hg

d. The test cell temperature was 100°F

e. The air to the air conditioner evaporator was ~ 108°F

f. The temperature at ceuter air conditioner vent with all vents open
fan on high was:

Air conditioner on outside air to evaporator 640

Air conditioner on + device outside air to evaporator 68°

Air conditioner on + device recirculated air to evaporator 58°
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Mr. Walt Harriott

Cutlass # 158 HOT TRANSIENT AND STABILIZED
Date = Test # Fuel Economy Fuel co HC NOX
(mpg) (grams per mile)

Air Conditioner OFF

6-30 7504 13.65 204 2.84 .3 1.57
6-30 7507 : 14.11 198 2.41 .32 1.5%
Avg. 13.88 201 2.63 .33 1.54

Air Conditioner ON WITH Disconnect device.

6-30 7505 12.68 220 3.45 .31 2.38
6-30 7508 12.91 216 3.25 .32 2.35

Avg. 12.8 218 3.37 .32 2.37
Air Conditioner ON
6-30 2502 11.55 2l2 12.53 .46 2.67 .
6-30 7503 11.26 C 241 8.33 .38 2.52
6-30 7506 11.42 245 7.22 .36 2.63

Avg. 11,51 243 9.36 .40 2.61
SUMIARY
A = (on-off) -2.37 42 6.73 .07 1.07
B=0n - (on

with PI1) -1.29 25 5.99 .08 24
% Recovered = ’

(B - A)100 sk 60 89 114 22

% Reduction =



Mr. Walt Harriott

Pinto # 156

Date Test #

Air Conditioner OFF

7-13 7536
7-13 7533
Avg.

Air Conditioner ON WITH

7-13 7539
7-13 7537
7-13 7535

. Avg. :

Air Conditioner ON

7-13 7538
7-13 7534
, Avg,

SUNMMARY

A
B

(on-off)
On - (on
with PM)
% Recovered =
(B - A)100
% Reduction =
(B - on)100

Fuel Economy
(mpg)

20.35
18.51
19.43

18.54
18 l26
18.22
18.34

17.72
17 .01

-2.02

-0.93

Lé
5.3

Fuel

137
151
10

Disconnect device.

150.4
153.6
153.3
152.2

157.4.
163.5

16.5

8.3
50

5.2

HOT TRANSIENT AND STABILIZED

co

-HC

NOX

(grams per mile)

9.11

20.73
14.92

13.57
17.38
17.06
16.00

24,1

9.18
8.10
88

33.6

A5
1.31

.88

.63
el

.89
.82

0.25
0.31
124

27.4

1.73
2.28
2001

.54
cl

.60

AN IS VAN

.71
.79

0.78

0.19

20
6.8



Pinto

A. FTP

Date Test #
10-25~79 80-0305
10-31-79 80-0391
11-1-79 80-0393
Percent buyback
B. HFET

10-24-79 80-0304
10-31-79 80-0392
10-26-79 80-0308
11-1-79 80-0394

Percent buyback
C. Hot LA-4

10-29-79 80-0309
10-29~79 80-0397
10-29-79 80-0312
Percent buyback

*Numbers are too low

**Questionable data.

.22
0.0%

.02
.03
.02
.02

.13
.14
.17
(+)75%

29

Passmaster Testing

Cco co

— 2
4.4 410
3.6 467
2.4 464
None

324
357
349
356
(+)9.38%

.
¥ N+~

.6 386

. 431

1.3 448
(+)27.4%

for meaningful analysis.

NOx

.71
1.38
1.33

(=)5.56% (~)8.06%

.48
1.50
62%%

1.45
*k

.92
1.10
1.17

(+)28.0%

Attachment E

F.E. Configuration

21.2 AC off

18.7 AC on; Passmaster On

18.9 AC on; Passmaster Off
(-)8.7%

27.3 AC off

24.8 AC on, Passmaster On

25.3 AC on, Passmaster On

24.9 AC on, Passmaster Off
(+)6.25%

22.9 AC off

20.5 AC on, Passmaster On

19.7 AC on, Passmaster Off
(+)25.0%



Chrysler LeBaron

A. Hot LA-4 Data at 75°F

Date

11-7-79
11-7-79
11-7-79
11-7-79
11-7-79
11-7-79

Test #

80-0462
80-0463
80-0464
80-0465
80-0466
80-0467
% buyback

HC
.699
.635
.736
.735
.701
.682

(+)52.7%

B. Hot LA~4 Data at 85°F

11-8-79
11-8-79
11-8-79
11-8-79
11-8-79
11-8-79

80-0480
80-0481
80-0482
80-0484
80-0485
80-0486
% buyback

.769
.728
.963
1.218
. 967
.884

co
4,735 -
4.469
7.008
8.590
7.875
6.716

(+)15.8%

6.483

6.716
15.081
22.31
15.580
13.990

(+)47.8% (+)32.33%

30

CO2

544
549
588
585
585
582

(+)7.72%

524
526
561
558
566
555

(#)1.71%

Nox
1.569
1.554
1.955
1.832
1.874
1.824

(+)13.48%

1.375
1.386
1.661
1.444
1.573
1.628

(=)27.91% (+)13.49%

F.E. Configuration

16.04 AC off @ 75°F

15.85 AC off @ 75°F

14.74 AC on, P.M.off @ 75°F
14.73 AC on, P.M.off @ 75°F
14,78 AC on, P.M.on @ 75°F
14.88 AC on, P.M. on @ 75°F
(+)7.98%

16.50 AC off at 85°F

16.35 AC off at 85°F

15.08 AC on, P.M. off @ 85°F
14.88 AC on, P.M. off @ 85°F
15.03 AC on, P.M. on @ 85°F
15.32 AC on, P.M. on @ 85°F
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Buick Regal

A. FTP
Date Test # HC co CO2
11-7-79 80-0447 .85 8.5 455
11-8-79 80~0449 1.09 17.8 549
11-15-79 80-0451 .73 10.4 548

% buyback (+)114,0%7 (+)79.6% (+)1.06%
B. HFET
11-7-79 80~0448 .08 .7 349
11-8-79 80~0450 .19 4,7 395
11-15-79 80-0452 .09 1.1 391

% buyback * (+)90.07% (+)8.7%

* Numbers too small for meaningful analysis.

NOx

1.18

1.79

1.59
(+)32.8%

1.30

2,31

2.26
(+)4.95%

F.E.

18.8

15.3

15.6
(+)8.57%

25.3

22.0

22.6
(+)18.18%

Configuration

AC
AC
AC

AC
AC
AC

off
on,
on,

off
on,
on,

Passmaster
Passmaster

Passmaster
Passmaster

off
on

off
on



Dodge Dart

A. Hot LA-4 at 75°F
Date Test #

11-27-79 80-0772
11-27-79 80-0723
11-27-79 80-0724
11-27-80 80-0725
11-27-79 80-0726
11-28-79 80-0727

% buyback ~

B. Hot LA-4 at 100°F

12-1-79  80-0793
21-1-79 80-0792
12-1-79  80-0791
12-1-79  80-0790
12-1-79  80-0789
12-1-79  80-0788

% buyback

HC

.492
.491
.400
.408
.518
.510

(=)1257%*

.312
.303
.356
.152
.302
.310

(-)97.2%

177
314
.338
.120
.158

.234
*

.243
.210
.292
.208
.212

1.59
*

32

CO2

505
504
548
539
524
523
(+)51.3%

525
521
565
559
546
546

(#)41,0% -11.85%Z- (+)39.13%

NOx

1.50
1.48
1.82
1.83
1.84
1.86
(=)7.5%

1.93
2.00
2.67
2.61
2.78
2.66

_* Numbers are too widely spread for accurate analysis.

F.E.
17.5
17.5
16.1
16.4
16.9
16.9

(+)52.0%

16.7
16.9
15.5
15.8
16.1
16.1

Configuration

AC off @ 75°F

AC off @ 75°F

AC on, P.M. off @ 75°F
AC on, P.M. off @ 75°F
AC on, P.M. on @ 75°F

AC on, P.M. on @ 75°F

AC off at 100°F

AC off at 100°F

AC on, P.M. off @100°F
AC on, P.M. off @100°F
AC on, P.M. on @ 100°F
AC on, P.M. on @ 100°F
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SITE »A”1S ERAAST SaapF BACA G 1) SAMPLE CORECTED MASS EMISSIONS AUX o AUX o AUX .
RANGE  wETER CUNE . WAMGE g drs CONGe  CONCENTHATIUNS HMS. GMS/M] GMS/RM FIELD] FIELD2 COLE
nC=F [u I 21,2 Cuelh L 4.9 Jebn 16eR3 PP 0.70 0.21¢ 0.133
MOX-CHEM 15 B ) 1tadu 15 hed 0.15 1946 PrM 2.26 N.62v 0,391 MPG KPL L/7100KM
cue2 3 Ly,o Veburl) I ] D h6r Devu2 * 1352.50 3804163 236,222 23,0 9,77 10.2
cu 1A 7Y 172060 In Vel Vea/ 12VeD4 PP 11.01 34096 1,923
WETOGHTRL VAL LIES ree [y (WP NUX PG KPL L/100KM
ORAMS /M| TPX [EPN 0w, Ved? WEIGHTED VALUES 2l.1 9.0 1l.2
HEFOrE wUOU L MG Veren 7 emide G sert) VeH173 21.0761 8.9626 11.1574
GRAMSG /K™ Neted LN Z251. te32 72-74 FIP 2n.1 8.5 11.7
SEFORE =OQuti MG Dedl /s> PR I TY4 Neslla 20,0705 8.5328 11.7194
UNWE IGHTED FTP 2049 8.9 11.2
20.939¢ 8.9022 11.2330

COMMENTS: FUEL NIT CHANGED FUO~ TesT 2 False STamTs
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.. . . ' CVEH L ONANY e ELONGMT ANALYSIS ] PROCESHEDT 09104at3R OCT 244 1979 &
2 of 53
R alLT, tuoIvaLEnT  ACTUAL OVeHe  /==e=~c-=e TEST TYPE ==cccca=/
MFE, : Vi - MY, KU, RETEST HoP, I&ST DYRY TRANS, URIVE EXPERIMENTAL
"uhE VEARICLE T.0. STue kvar InlT. Chbe  Cuvlk  ACHP METR, WETOHT HeFo CONF O, CUDE /==ve== TEST PROCEQDURE =ww===/
30 FRXON " . 27wy 9.9 HWFE
- e tve - ME ASURED
Cun Axer AALE /=== TOMITIUN TIAING w==/ [ecocse & C) ==cm==/ I0LE SO0AK COASTOOwWN
PREP DATE PEIGHT  we IGHT  GAuGr  MEAShnF wy "e “PM- GF AR LEFT HIGHT COMB ]PM GEAR PERIOD TIME
[T R4
/- BMHIENT TEST COMIITIGWS - 7/
bBaxy T ¢ [/ 4 cve
YHO HULB BULH UIlTs B1a0 B
2R 72 »3.0 THeh 3 21
ACTHAL
(R 227) Ik 108 LD lCaTt 0 DV it NOX RELATIVE
TEST DATE mew, SITE SETOL 0 orME el Mare OO o PRESSUNE FACTOR HUMIDLITY ALDENYDES
fu=23-79 12 feul? 210 fots 10321.v 49,40 09523 43,3
WAG ) 10,191 MILES 16,40 =% 23767, Kulll ~“rvi. VMIX= 4u23e0) CULFIT,. DILUTION FACIOR = B34
SITE »a2])S CAHAUST SAmpie BaCeiROtINGg SAVPY ¢ CUrRECTED MASS EMISSIONS AUX, AUX, AUX.
KENGF 4ETF COMCY WuNGn e fE< CuNCe  CUNCEMTHATLIONS GMS. GMS/M] GMS /KM FIELD] FLELD2 CUODE
HC=F 10 16 11,0 et 15 304 4.60 Geul Prm 0429 0,029 0.ulH !
qOX=CAEM 15 Jua.l 17,51 16 Vet a0 17,51 PpM 3.63 0,357 0.222 MPG KPL L/7100KM
cue 23 61.1 1.5 23 Cant Netng 1eb61 » 3253.16 319.207 198,346 27«0 11.75 8.5
o 17 sl.s 7101 47 v Vel 70407 Prm 10.22 1.003 0.623 C
EIGHTED VeaLUES he ol Cur MOx MPG rPL L/Z7100KM : .
GRAMS/MILE Vel s Lou Jlv, 0e35 WEIGHTED VALUES 27.7 11.8 8.5 e
SEF QR POUNGING Delicvm 1.003 314420 Ge3265 27.6553 11.7705 8.4957 .
UMAVYS /KM Nelile Ry 13, Hed?2 12=-764 FTIP 27.7 11.8 8,5 - 3
AEFORE HOUND NG 0401 vy feng 33 194, 36 (2215 27.6502 11,7553 8.5067 C
UMAETGHTED FTP 27.7 11.8 R.5
27.65%02 11,7553 8.5067 C

COMMENTSE 0L FUEL

ansy U

DYNO SITEIU207 T
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3 of 53
MER, ALT,. EWUJVALENT ACTuUAL OVER=~ /o=wmmcnce TEST TYPE ==ce=cee/
MFR, v v r- Rev. KUMe RETEST HePo TEST DYNO TRANS . DRIVE EXPERIMENTAL
Z00E VERICLE 1.D. SIUN EVAP INIT, CHG. CUDE ACHP METH, WE [GHT HePos CUONFGe CODE /ome==e TEST PROCEDURE e=w===/
30 EXXON ] . : 2750 9.9 CVS 7S-LATER
UL IVE ' . MEASUREN
cunB AXLE AXLE /=== [GNITION TIMING ===/ /==vee- § CO ======/ 10LE SOAK COASTOOWN
PHEP DATE VEIGHT WEIOHT GAUGE  M4EASURE #l we KkPM GEAR LEFT RIGHT CoMB RPM GEAR ' PERIOD TIME
EMi-TY
/= AMBIENT TEST CONDITIONS - /
BAKROD wET o~y cvs
"HU suLB BULR UNITS UNTT
2R.9] h2.5 75N F 21C
ACTUAL
DYND INERTIA  INMDICATED Dvy I 1~E NOX RELATIVE
TEST DATE Hie SITE SETTING DYMO A.P. HePe ODOve PRESSURE FACTOR HUMIDITY ALDEHYDES
10-24-79 12 D207 2150 lats 1036840 45,00 0.9611 69,7
4G 1 3.593 MILFS S.742 XM  H377., RPOLL HFEVS, VMIXz 2797.0 CU.FT, DILUTION FACTOR = 1144462
SITE »aA215 EXHAUST SAMPLE HACKGROUND SampPE CORRECTED MASS EMISSIONS AUX e AUK AUX.
RAMGE “METFR CUNC. RANGE oL TEW CUNC. CONCENTRATIUNS GMS . GMS/M] GMS/KM FIELD] FIELD2 CODE
KC~FID 16 30.72 u.73 lo 1.2 3e60 AT.46 PPM 3.99 1.112 N.691
MOX=CHEM 16 26.9 21.54 16 e} N.0 2156 PPM 4.01 l.116 0.693 MPG KPL L/100KM
cn2 Z3 b6, ] 1.0+0 23 2.1 0.0406 1,040 > 1506.49 419,303 260,543 19,5 8,27 12.1
co 2n 39.2 H22.07 20 03 S.76 816,98 PPM 75.346 20.969 13,030
‘HAG 2 3.0860 MILES b.l4du %M HYSs. ROLL REVS. VMIR= 4T4H.0 CUHFT, DILUTION FACTOR = 194101
SITE #A215 FxmausT SamMilt HMACKOGROUND SAMPLE CURKECTED MASS EMISSIONS AUX, AUX, AUX,
HANGE METER CuMC.  RANGE METEWR CONCs  CONCENTRATIONS GMS. GMS/MI GMS/KM FIELDIL FIELDZ2 CODE
HC=F 1IN 16 10.6 T.H1 la 5.0 Jo6K 4.33 PPMm n.33 0.087 0.056 .
MOX=CHEM 15 11.4 PP 15 Nel N.0% 5433 PPM lea? 0.381 0.237 MPG KPL L/Z100KM
cu2 23 30.0 V.96 23 2o 0.042 De6H7 % 1614.63 420.449 261,280 20,9 8.90 11.2
co 17 17.9 G3.67 17 0.0 0.0 43.47 PP 6.80 1.771 1.101
HAG 3 3.601 MILES 9479% M 5309, QOLL REVS. vMiX= 2787.0 CU.FT, DILUTIUN FACTOR =  13.096
SITE *=A2]5 EXrAUST SamMiLE BACAGHOUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUX, AUX o
RANGE  METFH CUNC.  QANGE  METER CUNCs  CONCHNTRATIONS GMS. 6MS/M] 6GMS/nM FIELD1 FIELD2 COODE
HC~F D 16 Pl 0w 1tho5n lo 5.l J.15 13.11 PPm 0.60 0.166 0,103
NOX=CHEM 15 3.7 16,05 15 0.2 0.10 19,96 PPM 2.31 0.664) 0.400 MPG XPL L/7100KM
coz 23 4l.m 1.01% 23 2.0 v.062 0976 % 1408,98 391,322 263,156 22+5 9.55 10.5
co 17 28.8 Tu.29 17 0.0 0.0 Tu.29 PPM 6,46 leTv4 1.115
wEIGHTED vaLlES HC co Coe NOX MPG KPL . LZ100KM
GHAMS/MILE 0.3¢ SH tl1e. 0.061 WEIGHTED VALUES 21.0 8,9 11.2
st FuxE WOUNDING 0.3218 5.767 412.19 0.6052 21,0080 8.9327 11.1947
OWAMS /KM Ner00 JeHA 296, Ne34 72<74 FIP 20.2 8.6 1le6
HEF ORE ROUNDING 041999y ErS-1.Y) 256.12 03767 2042042 8.5897 11.66017
UNWEIGHTED FTP 20,9 8.9 11.3
20.8946 8.8832 112571

g Feeo
CUMMENTSS PASSMASTER Fire TESTINGs UNAUTHURIZED KICKDUWN ON BAG | STARTs BASELINE
FINST & SECONLUS OF naG 3 wan WITH AMHBIENT FUMPS QFF ON CVS
BAG 2 30 MIN OLU

4R39 0 DYNO SITEtD207 TEST # 80-0302
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T oyno SITE:D207 TEST n BO=ydue I tulh HiGHYAY Y UEL CLUNUMY ddACTy.s L Y Y O Ge e

4 4 of 53
. ~FR, ALl EQUIVALENT ACTUAL : OVER- {=wwmenmme= TEST TYPE ew=cceea/s
MTR, VF = REP. Wijtie RETEST H.P, TEST DYNU TRANS.,  DRIVE EXPERIMENTAL
0DF VERICLE J.0. SION EvaAP ItiT. CrG, CODE _ ACHP METH, WETOHT ‘HeP. CONF G CODE /====== TEST PROCEDURE e=wece=/
30 EXXON 0 . 275y 9.9 HWFE :
ORIVE . ) . MEASURED
C1.9R AxLE aXLF /=== JGNITION TIMING ===/ [ecccee § CO e=we==/ 10LE SOAK COASTDOWN
PREP DATE WETGHT  WEIGHT  GAUGE  MEASUSE Al " HPM GEAR LEFT HIGHT COMB RPM GEAR PERIOD TIME
FrRTY
/= AMBLENT TEST CONDITIONS - /
¢ pawo wEY vy (VAN
LT RuLH HUYLR UnlTs UNET
26491 66.0 no.0 F 2ic
ACTUAL
oYND INE#TIA  INDICATED Vv TIwF NOX RELLATIVE
TEST DATE nR. SITE SEITING  ULYNO H.My HoPe 0LO“s FRESSURE  FACTOR HUMIDITY ALDEHYDES
10-z4-19 14 0207 2150 7.6 10369.0 45,00 0.9563 4l.4
BAG 1 104212 MILES 16,6436 KM 23409, RULL HEVS. VMIX= 403140 CU.FT. DILUTION FACTOR = Be265
SITE waA2i)s ExrauST SAMpLE bACAGROUND SAMPLE CORKECTED MASS EMISSIONS AUX, AUX e AUX.
RANGE  METFER CUNCe RANOE PMETER COHC.  CONCENTPATIONS Gi1S LGMS/MI GMS /<M FIELOD]L FIELD2 CODE
HC=F 10 1 X3 1.7 2.h6 la 4,3 3.16 2e89 PPM 0419 0.019 0.012
NOX=CHEM 15 - 6.3 23.32 15 Vel Va5 23.27 PPM 4,86 0e4706 n.296 MPG KPL L/7100KM
cne 23 61.9 1.070 ¢3 1oy 0,040 1545 3311.09 3244249 201,479 27.3 11.59 8.6
cy 17 17.7 DY LT 17 D0 0.0 42,98 PPM S5.71 0.559 0.308
wEIGATER vaLuES HC My} cue MO MPG KPL L/Z7100KM
TheAMS/MILE U.,02 et 326, (Y] WEIGHTED VALUES 27.3 11.6 8.6
BFFOREL WOUNDTL 0.014¢ HeS95" 326,74 Dets758 27.2860 11.6212 8.6048
ORAUS /KM 0.012 UPRLY 201, 0430 72=74 FTP 273 11.6 Heh
BEFORE mwOUNL %0 NeN1157 Nelals ctlo.u? 0.2955 27.2834 115993 8.6211
UNWE IGHTED FTP 27.3 11.6 8.5
27.2834 11.5993 8.,6211

COMMENTSS PASS¥ASTER FUWU TeHTING
BASEL INt

aH39 0 ,DYNd SITEINZ207 TEST # 80+-0304

9¢



et -, - ——— L L L P T L T LY Y]
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~EY, AL, LAUIVALFN)  ALTUAL OVER= /oweemmc=c TEST JYPE wemcccan/
e, vE e Wi ke HUlil, b TFST biahd, 1Sy 1YNO TRANS, DRIVE EXPERIMENTAL
0N VEHICLE ToU. S{ON €veR JidTe Chtie  CUDE W CHIP 2K [1e, at fOond HoeHe CONF G CODE fommmea TEST PROCEDURE wmwa=e/
30 EXx0v )} . ¢ (s 9.9 CVS 7H-LATER
Fro TWF MEASURED
Cuidyy LrLE LYY /=== TUN[ILON TN eee/ [oeew-- b CO w=me==/ JI0LE SOAK COASTOOWN
PREP DATE wiE IGHT  WETGHT  GAUGE  MEASUKE 4] 4z <M O rw LEFT RIGHT  comMB RPM GEAR PERJOD TIME
Erap 1y
/= AMBLENT TEST COWDITIONS ~ 7/
Rar wk T uevry [SATAN
MG g3 HULy unl TS UNTT
29.08 63.6 lae? f 2r
ACTUAL
LYNO INFaTia IMTITCATED vy Vi~E NOC RELATIVE
TEST DATY Hre SITE SETTING UrNY mMaPe HePe  CUU e PRESSUSE  FaCliur  BUMIDITY ALDEHYDES
10-25=79 09 01207 791 loty 10397.0 49.0v Ve r88u SHev
BAG 1 3.560 MILES »>De/su FM  agl30], wOLL “FVS,. VM{XKz 27 +4neu CUF T OILUTION FACION = 1l.828
SITE #A21S LAMAUST SAMPLE HACKGrGUND SA2PLE COxRe CTEL MASS EMISSIONS AUK, AUX, AUX .
HONGE  “ETEN CUNC. RANGE  *E KW CUNMCs  CONCENTHOTIUNS GMS. GMS/M| OMS/nM FIELDI FIELDZ CUDE
=C=F 10 16 3.9 Td.5Yv 1o 1.3 Jatety HWlele Pr. 3. 06 0.860 0536
MOX=Chim 16 ZH.H 2H. 66 16 0.2 1e20 2He4T FPHM 4,26 1.197 0,746 MPG KPL LZ100KM
2 3 “la? (G Y 23 ¢l [VINTI7EN LT layy,22 41R.28HY 259,913 20.0 B.09 11.8
0 2n H.2 274,54 ’n e e Seve 1T PEM 52.1> 14,609 9,103
T@an 2 .420 MILFS 6,l6n "M a4un 1, Q0L REVS, vALXz 4TR) 0 CUF T, DILUTION FACTOR 19,214
SITE #AP1S ExetalIq ] SAMPLF BACRLRGUND SAVPLE CuxxtECith MASS EMISSIONS AtIX o AUK . AUX o
HEMGE  ~F FFw CUNC.  WbstE L ETE® CHAC,  CONCEUTwTIUNS GMS. GMS/MT GMS /™M FIELDL FIELD2 COOE
~“C=F 10 1 16.0 7.6 le “wed d.60 3¢9 PPM 0.31 0.080 0.050
UK HEM la 5.8 1,007 ia Uews [ R] dedl PkmM 2.29 0.599 0.372 MPG KPL L/7100KM
€02 23 2Y9.n Vetrsl 23 1.9 T V.653 » 1611.90 421,944 2624184 2049 8.89 11.2
ro 17 12.0 290n 17 et 0.0 2.0 PPU 4,56 1.194 0e762
BAG 3 3,582 MILEDS S./32 "M oJiu. WOLL ~fVS. VHIK=T 278400 LUWF T, DILUTION FAaCTOR 13,5606
SITF wa2lS EAHAUGT Sars s HACKGROUND SAMPL ¢ COFRECTRL MASS EMISSIONS AUX, AUX AUX .
RANGE  METER CONCe  RLNGE  “ETE® CCCe CONCENTSATIONS UMSe GMS/M] GMS/xM FlELD) FIELD2 CODE
nC=F TV 14 23.7 17.5% 16 Sed ERLE] laele +PA V.04 0,181 0.112
HOK=(HEM 1s Sted 13.05 l1e Ued UotiH 1Zeye Pt le94 NeS44 0.338 MPG KPL L/100KM
coe ?3 L6 Uetrls 3 2o 0062 Her3h & 135°.71 379.811 234003 23.1 9,80 10.2
co 17 43,5 190,12 17 0.0 hen INLene Prm Y.82 24757 1713 ;
wE IAHTED VALUES HC cu ’ cuz IDXY MPG KPL L/100KM
ARAMG /ML 027 bl 419. 0ol WEIGHTED VALUES 212 9.0 . 11.1
AEFURE ROUNDING 0elh 6 woule 499,599 0 l071¢ 21.2272 9.,0160 11,0913
GRAMS /KM Helbhd 72,70 255, Vel 12=74 FIP 2045 a.7 11.5
dEFORE POUNDING nel67%) 2.74632 256,51 ‘et 397 20,4569 8,6971 11.4980
UN#EIGHTED FTP 2142 9.0 1l.1
2142377 9.0291 11.0752

TEST » 80-0305
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MER, aLT, EQUIVALENT ~ACTUAL OVER=  /=e=-eccea TJEST VYPE =c=c====/
MFR, VER- REP. RUNe RETEST H.P, "TEST OYNO TRANS. DRIVE EXPERIMENTAL
CO0E VEHICLE [.0. SION EVAP [NIT. CHG. COOE ACHP METH. WEIGHT HePo CONFG. CO0E feewwee TEST PROCEOURE ==w===/ —
30 EXXON 0 2750 9.9 HWFE )
’ DRIVE MEASURED
Curs AXLE AXLE /=== IGNITION TIMING ===/ /[=eeme= % CO0 ===-=-</  [OLE SOAK COASTOOWN
PREP DATE WEIGHT WEIGHT GAUGE MEASURE  #1] #e RPM  GEAR RIGHT COMB RPM  GEAR PERI100 TIME =
EMPTY ;
/~ AMBIENT TEST CONOITIONS = / -
BARO WET DRY cvs ’
"G BULB BULB UNITS UNTT
29.08 64.2 77.7 F 27C - .
ACTUAL
DYNO  INEWTIA [MDICATED  DvU TIRE NOX RELATIVE R
TEST DATE HWR. SITE SETTING DYND H.P. H.P. 0ODOM. PRESSURE FACTOR HUMIDITY ALDEHYDES
10-25-79 11 0207 2750 7.6 10418.0 45,00 0.,97S1 47.9
BAG 1 10.203 MILES 16,421 KM 23790. ROLL REVS. VMIX= 4026.0 CU.FT, DILUTION FACTOR = 7.601 :
SITE #A215 EXHAUST SAMPLE BaCKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUXe  AUX,
RANGE METER CONC, RANGE METER CONC. CONCENTRATIONS GMS. GMS/M] GMS/KM FIELOl. FIELD2 CODE =
HC=-F 10 16 8.7 6.40 16 4.6 3.38 3.47 PPM .23 0,022 0,014 .
NOX=CHEM 15 68.3 34,52 15 0.2 0.10 - 36,43 PPM 7.32 0.718 0446 MPG KPL L/7100KM
coz 23 65.9 1.756 23 2.2 0.046 1.716 % 3578.88 350,753 217.948 25.2 10.71 9.3 -
co 17 26.6 64,86 17 0.0 0.0 64,86 PPM 8.61 0,806 0.52¢
WEIGHTED VALUES HC co coz NOX MPG KPL L/7100KM I
GRAMS/MILE T 0,02 0.8 351. 0.72 WEIGHTED VALUES  25.2 10,7 9.3 .
HEFORE ROUNDING 0.0223 N.68463 350.75 0.717S 25.1706 10.7040 9.3622 -
GRAMS/KM O.vle 0.52 218, 0,45 72-74 F1P 25.2 10.7 9.3 . .
BEFORE ROUNDING 0.01388 0.5242 217.96 0.4458 25.1945 10.7112 9.3359 ‘. ‘.
. UNWEIGHTED FTP  25.2 10.7 9.3
25,1945 10,7112 9.3359

DYNO SITEID207 TEST # 80-0306
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DYNO SITE:D207? TEST # s0=03u7 | 1974 LMy oy YEALLE WiNkL 13,0 v VRV SR
. M, aLT, tQUIVALENT ACTUAL OVER~
MFR, VER= HEP. HUN. RETEST H.P, TEST DYNO TRANS,. DRIVE

7 of 53

fomemmencn TEST TYPE eveveme~/
EXPERIMENTAL

“O0E VEHICLE 1.0, SION EVAP INIT. CHOs CUUVE ACHP METH. WETIOHT HeP, CONFGs . CODE /===o== TEST PROCEDURE =wee=«/
30 EXXON [1] ' 2159 9.9 2 BAG LA~
DRIVE MEASURED
CURY AXLE AXLE /=== IGNITION TIMING ===/ [omecce § CO ee=se=/ IDLE S0AK COASTDOWN
PREP DATE WEIGHT WEIGHT GAUGE MEASUWE #) .2 wPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EMPTY
/= AMBIENT TEST CONDITIONS - /
AARD wFT pey cvs
"Ho BULB BULR UNITS UNIT
29.28 6l.6 74,8 F 270
ACTUAL
DYNO INEWTIA  INDICATED bvu TIvE NOX RELATIVE
TEST ODATE HR, SITE SETTING LYNO H.P. H.P. 0ODOM. PRESSURE FACTUR HUMIDITY ALDEHYDES
10=-26-79 0A D207 2750 7.4 10665,0 45,00 09399 46,9
BAG 1 34566 MILES 5.739 KM A3le, POLL HREVS. VMIX= 2b60.0 ClFT, DILUTION FACTOR = 10,574
SITE #»a2lS EAMAUST SAMPLE HACKGROUN) SAMPLE CURKECTED MaSS EMISSIONS AUX, AUX o AUX.
RANGE METER CUNC,. RANGE %EIER CUNC. CONCENT2ATJIUNS GMS. GMS/MI GMS/KM FIELD] FIELDZ2 CODE
HC-F JD 15 B, 7 T4.18 15 23 EP Y 70,09 PPM 3.27 0.v18 0.570
NOX~CHEM 15 a5, 7 43.3% 15 v.1 0.05 63.3]1 PP 6431 1.768 1.099 MPG KPL L/Z100KM
cu2 23 47.4 1.175 23 2.2 V006 1134 % 1679.69 471,050 292.697 1744 Teld 13.5
co 19 R6LG B6S.2H 19 0.0 0.0 #65.28 PPM 19.71 224352 13,889
JAG 2 3.86] MILFS 6.181 KM 8955, ROLL KEVS. VMIA= 476040 CUFT, DILUTION FACTOR = 17.075
SITE wa2l1S EXHAUST SAMPLE HRLCRGROUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUX . AUX.
RANGE METEW CUNC. RANGE METER CONC. CONCENTRATIUONS GMS . GMS/MI GMS /KM FIELDIL FIELD2 COOE
HC-F 1D 16 10.0 l.06 16 Gett 3453 Ge3u PPH 034 0.088 0.055
MOX=CHEM 1o Sl.2 1¢.9¢2 16 0.3 N.0H 12.85 PPM 3.11 0.811 0.506 MPG xPL L/7100KM *
'c02 23 33.2 2.760 23 2.2 0.046 V737 & 1816.35 472.914 293.855 18.6 T.92 12.6
co 17 lo.b 40,29 17 0.0 00 40,29 PP 6,32 1,646 1,023
wE IGHTEND VALUES HE co cu? NOX MPG XPL L/7100KM
GRAMS/MILE 0.69 11.6 wiz, 1.27 WEIGHTED VALUES 18,0 T.7 13.0
BEFORE ROUMDING G.oHTs 11.615 672,01 1.2716 18,0326 7.6733 13,0321
GRAMS /KM 0.3u3 7.22 293, N.79 12=74 FTP 18,0 T.7 13,0
HEFORE ROUNDING Ne30290 1.2172 293.29 0679901 18,0399 7.669S 13.0385
UNWEIGHTED FTP 18,0 T.7 13,0
18,0398 T.669S 13,0385

COMMENTSS FAS§MLSTER FERU TESTINGs A/C ONs GEVICE QFFs COLD STAWT
BAG 1-2 CHANOE S SECUNUS LATE
BAG 2 30 MIN. OLD

aB3y 0

DYNO SITEsD207

TEST # 80-0307
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T R, a
B

[ T e

T ACTUAL
DYNO TRANS .
HOP. CONFG.
9.9

/=== IGNITION TIMING ===/ /[eecece § CQ ===w==/

4839

0

LEFT RIGHT COMB
RELATIVE
HUMIDITY ALDEHYDES
45.2
DILUTION FACTOR =
MASS EMISSIO
GMS., GMS/M]
0,21 0.020
6430 0.617
3565.28 348,937
8467 0.8649

WEIGHTED VALUES
72-74 FTP
UNWEIGHTED FTP

UYNO SITEIOP0T | TEST # HO0-010H i Y TH AIORRAY Pl weuie 0
MF®, ALT, EQUIVALEN
MFR, VER- REP., RUN, RETEST HePo4 TEST
“got VEHICLE J,D. SION EVAP INIT, CHG, CODE ACHP METH. WE IGHT
30 EXXON 0 2750
DRIVE
cuks AXLE AXLE
PREP DATE WEIGHT WEJGHT GAUGE MEASURE ” (¥4 HPM . GEAR
EMPTY
/= AMBIENT TEST CONDITIONS « /
BARQ WET ORY Cvs
YHG BULS BULB UNITS UNIT
29430 65.1 79.8 F 21C
ACTUAL '
NYNO INEKTIA INDICATED ovv TIRE NOX
TEST DATE MR. SITE SEYTING UYND H,P. H.P. ODOM. PRESSURE FACTOR
10-26-79 10 D207 271590 7.4 10466.0 45.00 0.9761
B8AG 1 10.218 MILES 16,4446 KM 23823. ROLL REVS. VMIX= 6070.0 CU.FT,
SITE wA21S EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED
RANGE METER CONC. RANGE METER CONC. CONCENTRATIOUNS
HC=-F 10 | I 8.3 6.11 16 4,7 3,45 3.10 PPM
HOX=CHEM 15 S8.0 29.33 15 0.1 0.05 ‘2929 PPM
co2 23 65.1 1.729 23 2.1 0.044 1.691 %
co 17 26,5 66.61 17 0.0 0.0 64461 PPM
ZIGHTED VALUES . HC co co2 NOX
GRAMS/MILE 0.02 .8 349, 0.62
BEFORE ROUNDING 0.0201 0.868 348,93 0.6167
GRAMS/KH 0.013 0.53 217, 0,38
BEFORE ROUNDING 0.01253 0.5272 216.81 0.3832
COMMENTSE PASSMASTER FERD TESTINGe 4/C ONy DEVICE ON

8 of 53
OVER- /mmnomanacca TEST TYPE eweence-y/
ORIVE EXPERIMENTAL
CODE /ovw=ews TEST PROCEDURE ===w=~/
HWFE.
MEASURED
IDLE SOAK COASTDOWN
RPM  GEAR PERIOD TIME
7.718
NS AUX . AUX. AUX .
GMS/KM  FIELD) FIELD2 CODE
0,013
0,383 MPG KPL L/7100KM
216,819 253 10.76 9.3
0.527
wpG KPL L/7100KM
25.3 10.8 9.3
25.3143 10.7526 943000
25.3 10.8 9.3
25,3251 10,7668 9.2878
25,3 10.8 9.3
25,3251 10.7668 9.2877

DYNO SITE:0207 TEST.# 80-0308

0%



. P T R T I R T | 1974 Libe DOTY VEOICLE ANALYSES [ PROCESSEVT 15125:¢1 OCY 31y 1979
9 of 53
b ALT. FEQUTVALENT  ACTUAL OVER= /ememmreee TEST TYPE ==c==ves=/
MER, Vi o= HEP . mUa. PEIEST 1S TEST nYLO TRrNS. O IVE EXPERIMENTAL
I0F VERICLE 1.v, SI6M eVer LafTe Cro.  CuDE ACHP b TH,. AETOHT H.P, CONF G coot. /==w=e= TEST PROCEDURE ===ee=/
30 FXXOM 0 . 2750 9.9 CVS 7S~-LATER
Us LVE MEASURED
Cu~R ArLE AxL s /=== LGMITION TIMING ===/ /=c=cce & CO) wecee=y 10LE S0AK COASTOOWN
PREP DATE wEIGHT  WETGHT  GAYGE  EASIWE ") ne CP™m GL AN LEFT KIGHT COMB KPM GEAR PERIOD TIME
FowTyY .
7~ GMIIENT TFST CONPITIONS - 7
RARN wFT Dwy (IR
(s BULK Ayid LTS ghagr
29,14 66,5 15.7 v AR
ACTUI0y,
Y0 Fab -0 fa  AIr0ICHTrD hvu IIvE NOX RELATIVE
TEST NDATE wv. S]TE SETIIG Lyt .2, Here  000"e PRESSIURE  FACTON  HUMIDITY ALDEHYDES
10=31-79 Jo 207 215y low 10%hn K aS5,.00 Ve995h H6.h
BAG 1 )e397 MILFS 5,72+ r4 nArsd, WL wEVS, viixz 2793,0 CULFT, DILUTION FACTOR = 10,237
SITE wa?ls FARAUST Samps SACR MUY SAMPLE COPRECTED MASS EMISSIONS AUX, AUX, AUX,
PANGE R Cunl,  wAanGF RS F CunCe  CONUENTLATIUNS [ER 399 OGMS/M ] OMS/kM FIELD) FIELD2 CoODE
HC=+ 10 15 Ju,.l Sleln s wol 7400 SOl Py 2.32 0.6%2 0.60%
MO ~CHEM 15 Juu,s DY LY s [t Va2l Steb! PPM 1.63 2146 1.333 MPG KPL L/7100KM
[t Fd 23 69,17 les6} 3 Ze? Heduh Lel07 = 1739,.93 488.900 303,789 17.2 7.32 13.7
co 2n 29 bR TN V- ’n et 1lewY SGHH 25 PPM Sa.l7 15230 Y463
a6 2 032 MILFS AJlAI r AGde, MNLL wEVS, VALAZ 727,040 CUFT,. UILUTION FACTUR = 16.,98) .
SITF w4a2]1% EAMAUST 5avetF HACRGROUNG SAMPLE CORKECTED MASS FMISSIONS AUX, AUX, AUX. -
kabfe 0 TF CO . Wailtk cE TEw CONCo  CONCENT~ETIUNS 6HMS. GMS/MI GMS /KM FIELD] FIELD2 CODE .
HC=-F 1O la 1lee Nt 1o b7 “.93 $.76 PPm Ne2Y 0.076 0,067 =
X =CHEM le a1 7F%} lbe 2’ la el fea L™ Lasbh PPe 4,22 l1.101 0.b84 MPG KPL LZ7100KM N
€02 23 REP) T K] Z¢3 2ol Velltots Delat » 1828.10 477,093 296,452 18.6 T.90 12.7
cn 17 lao Coul 17 Vel Uelth levh PHA 0.31 0.0H0 0,069
HMAG 3 DSl MILFS S, Tun e keTa, WOLL 2FEVe, VMIA= 279040 CULFT. DILUTION FACTOR = 12,107 )
SITFE #a2]S FAaHAUST SatweLd MACAGROUYIE) SAMPLE CURWELTED MASS EMISSIONS AUX, AUX, AUX .
KaNGE  METEW Cunte  wanhir o T CuNC. CONCENTEFATIUNS (A4S, GMS/M] GMS/KM FIELDI FIELD2 CODE e
HC=F JO lae 22 teo /) lo CI 4.h3 12,48 PP 0.%7 0.160 0,100
NOX=CHEM 15 LY} L% S &3 s Yl uals Al Pra 4,715 14339 Qon32 MPs KPL L/7100KM
coe 73 Lo .0 1100 P} 2t 0,062 1e0nl 4 1534425 4324553 268,776 2044 R.66 11.5 .
co 17 2let D2 Y 17 vl Uan S2.79 PP 1 4446 1369 0.851
wk 1ORTED vaLnes "l cn Cor2 Y MPG KPL L/7100KM
GREMS/M]I Ned? 3.k anl, 1.3n WEIGHTED VALUES 18,7 8.0 12.5
HEFORE ROONDTHG O.c142 R L] wnf.33 1+3n¢5 18,7346 7.970% 12,5461
OHLAS/RM Nel~ Cor? FODN DIN-T 72=-74 FTP 17.9 7.6 13.1
REFORE ROUW.OHING 04l 35n2 2evl (0 29U 3K Bet3m490 17.9062 7.6127 13,1358
UNWE IGHTED FTP 18.6 79 1246
18,6417 T7.9254 12.617S
COMMENTSE PASSMESTER Fiwl) e ST i

A/7C OMe OEVICE @9

Ly

v

Cow ENGINE #8S AT OFF af TEw HOT SOAK wAS PUSHED

OYNO SITE:D207 TEST # 80-0391

v



R ML taulvaLeEnT  ACTYAL OVER«~
L MFPR, . Viv= W e, RUT, ek TR Heto TFST DY wt) TRANS o ORIVE EXPERIMENTAL
QnE VERICIE 1.0 STUN rVar INIT. Coue  LUDE ACHY e TH, we [6RT HePo CUNF G, CODE
30 ExrnoN 7] 2754 X Q.9 HWFE
. - lve
Cia AXLE AxXlE /=== TONITION TIMING ===~/ /=omec= 4 CQ ==w=-=e=y/  IDLE SOAK
PEP DATE wEIOGHT Wb TuHT  GahisF  mEASUWE 8] 2 L] GE AR LEFT RIGHT COMB RPM GEAR PERIOQOD
[ILTTR
/= AMRIFNT TFST COMDITIONS - /
HARY wET vy v
Ri1c) BULH BULS IMLT [INER]
2916 65.6 7.5 3 1
ACTum
QYN0 Ik Tl BO0Caicy (13 P1-F NOX RFI.ATIVF
TEST DATE Mke SITE SETII M Oral e i, oo DU 4. PRESSHWE  FACTOR  HUMIDITY ALDFEHYDES
10=31~-79 10 D237 150 Tais [RY Y] 5,00 100ttt} $3.7
BAN 1 1NL18T MILFS 1h,399 = 28757 ~ull vt VS, VUTIAS 397400 CUF T, DILUTION FACTOR = Tet26
SITE waAP1S FxralsT SE™o0y HACK Gy SAARPLE CURrECTED MASS EMISSIONS AUX.
ZaNGE  fRIEN Cunlo  2uluoe b ke CunC,  CUNCENTRLTIUNS GMS., GMS/M] GMS /<M FIELOD]
HC~FID 16 1.2 fe91 1a 2.9 G4l 4ol)j PPM 0.26 0.026 0,016
MOX=CHEM HE 71,3 Toeur 1~ 0.7 0,20 TuerlYd PPy 1%.27 J.69y8 0,931 MPG
coue 3 ~7.3 Len 13 Z3 2o Jella? 1o757 & 3h41,27 357.439 222.102 248
cH 17 3.0 Tecd 1 v Jel) 7.23 PPM 0699 0.093 0.058
TIOMTED VALLER (I % ChH Cur MU ! MPG KPL
GRAMS/MILE 0.0 vel 337, 1.50 WE IGHTEN VALUES 24.8 10.5
wF FURE A0ULHING 0.0 X Juleal letYne 26,4231 10,5453
2AMS5 /KM LI R e, 2lca e 3 72-74 FT1P 24,8 10,5
HFFORE =OUMDT 40 Ne)9ie) VeunlH 227410 Oewill 24,8059 10.5660
UNWEIGHTED FTP 2448 10.5
26.B0SY 10.56060

CUMMENTSS PASSMASTER FEwU TESTING.
CN FANGE )7 SrAN POT DUT

A/C D = VeviCe OM
SPANNEIY o~ LOY

YL

DYNU SITEsD207

10 of 53

/mmmemmce= TEST TYPE mmecene-/

/====== TEST PROCEDURE ==e===/

AUXe
FIELD2 CODE

MEASURED
CUASTDOWN
TIME

AUX.

KPL L/100KM
10.54 9.5

L/7100KM
9.5
9.4823
9.5
9.06821
9.5
9.4821

TEST # 80~-02392

[

)



OYNO SITE:D220 | TEST # 80-0397 | 1978 LIGHT DUTY VEWITLE ANALYSIS ' PROCESSED! 33349203 OCY 3 avey - e

- - - - - D - -

11 of 53 -
: MFR, ALT. EQUIVALFNT ACTUAL OVER=  /===ec====x TEST TYPE =w==w=ce/
MFR, VER- REP. RUN. RETEST HeP, TESY DYNO TRANS.  DRIVE EXPERIMENTAL -
_CUDE  VEHICLE 1,0. SION EVAP INIT., CHG. CODE ACHP METH. WE IGHT HeP. CONFGe  CODE /===e== TEST PROCEOURE =====e/ R
30 EXXON 0 2750 9 2 BAG LA-4 )
ORIVE - MEASURED
CuRB AXLE AXLE /=== IGNITION TIMING =<e/ /==eece= % CO ====-==/  [OLE SOAK COASTOOWN
PHREP DATE WEIGHT WEIGHT GAUGE MEASURE  #1 w2 RPM  GEAR LEFT  RIGHT COMB RPM  GEAR PERIOD TIME ~
EMPTY
/- AMBIENT TEST CONDITIONS = /
BARO wEY ORY cvs
"HG 8ULB HULB UNITS  UNIT
29.12  59.0 74.0 O 20¢
ACTUAL
DYNO  INERTIA INDICATED  Ovu TIRE NOX RELATIVE
TEST DATE MR, SITE  SETTING DYNO H.P« H.P, O0DOM, PRESSUHE FACTOR HUMIDITY ALDEHYDES
10-29-79 16 D220 2750 9.9 10553.0 45,00 1.0071 59.5
846 1 3.590 MILES 5.778 xM VMIX2 2822.0 CU.FT.  DILUTION FACTOR = 12.367 f
SITE #4216 EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUXe  AUX.
RANGE METER CONC. RANGE METER CONC. CONCENTRATIONS GMS. GMS/MI GMS/KkM  FIELDl  FIELD2 CODE ~
“C~F 10 14 22.8 l6.88 16 5.8 O 4.27 12,95 PPM 0.60 0.166 0,103 <
NOX=CHEM 15 55.9 28.15 15 0.0 0.0 28.15 PPM 4,33 1.207 0.750 MPG KPL  L/100KM
co2 23 50.3 1.079 23 2.3 0.042 1.060 % 1520.88 423.643 263,240 20.8 8.86 11.3
co 17 11.8 28.63 17 0.0 0.0 28.63 PPM- 2.66 0,742 0,461 C
986 2 3.910 MILES 6.293 KM VMIX= 4691.0 CU.FT.  DILUTION FACTOR = 18.167 - .
1TE wa2l6 EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUX.  AUX. : =
RANGE METER CONC. RANGE METER CONC. CONCENTRATIONS GMS, GMS/M] GMS/KM  FIELDl  FIELD2 CODE .
HC-F [ 14 1440 10.34 16 6.0 Y 6.16 PPM 0,67 0.121 0,075 - .
NOX=-CHEM 15 30.5 15.62 15 0.0 0.0 15,642 PPM 3.95 1.009 0.627 MPG KPL  L/100KM -~ C
cu2 23 36.0 0.736 a3 1.8 0,033 0.705 % 1713.064 438,219 272,296 20,2 8.59 11.6 ~
co 17 1.7 4,09 17 0.0 0.0 4409 PPM 0.63 0.162 0.101 c w
WEIGHTED VALUES HC co co2 NOX MPG KPL L/100KM
GRAMS/MILE 0.14 0.6 431, ‘110 WEIGHTED VALUES  20.5 8.7 11.5 .
BEFORE ROUNDING 0,1624 0,639 431.24 1.1038 20,5246 8.7184 11,4698 C
GRAMS/KM 0.089 0.27 268, 0.69 72-76 FIP 20.5 8.7 11.5
REFORE ROUNDING 0.08853 0.273} 267,96 0.6858 20.5193 8,7236 11,4630 .
UNWEIGHTED FTP 20,5 8.7 11.5 L
20,5192 8.7236 11,4630
CUMMENTSE PASSMASTER FEKD TESTING , : ~
DEVICE ON A/C ONs» WINDOWS OPEN
T= 75 OEG, F
Y
\

4839 0 DYNO SITE1D220 TEST # 80-0397
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DYND SITERDZ?20 . TEST » Au=u4) s ] 19/n LIGHT vhty veEufcik ANabLYSIS i PROCESSEUs vyiovioo ULl Jue 1YrYy

12 of 53
- Mb o, . ALT. LUUIVALENT  ACTUAL -~ OVER~ /ovemconma TEST TYPE mcenceesy
MR, VEKR=- | KEP. KRUN, PETLST HeVo TEST DYNO TRANS. DRIVE EXPERIMENTAL
OVE VEARICLE 1.0, SIud EVAP INIT, CHAG. COUE ACHP METH, WEIGHT - HeP, CONF G CODE /====== TEST PROCEDURE =w====/
30 EXXUN 0 275¢v 9,9 2 BAG LA=4
D IVE . : MEASURED
Curb AxLE AXLE /== [ONITION TIMING ===/ /=eccca= § CO evev=e/ 10LE SOAK CUASTDOWN
PrEP DATE wEIGHT WblonT  GAULE MEASUWF 4] ¥4 RPM ° GEar LEFT RIGHT CcoOMB RPM GEAR PERIOD TIME
[ AR
/= AMIIENT TEST CONDITVIONS - 7/
daK . WET Dy cvs
"Nl HULR HiLH UNITS UNTT
29.12 59.0 4.0 9] o
ACTuAl
NyY«n INeRTIA  INDICATED vy TIwF NOX RELATIVE
TEST DATE h~e SITE SETTING  UYNU HoP. HoPo 0D0ive PRESSURE  FACTON HUMIDITY ALDEHYDES
10=29=79 16 U220 2750 Y.9 10567 .0 45,00 1.0071 59.5
BAG 1 3.590 MILES Sel70 r™M VHIX= 20R3,0 CULFT. DILUTION FACTOR = 12,123
SITE wa216 FAnAUST SaMpLE HACKGRUUND SAMPLE CORRECIED MASS EMISSIONS AUX, ~ AUX, AUX.
HANGE METEK CUNC. RaMGE  wETER CONCe CONCENTRATIUNS GMS .« GMS/ML GMS/KM FIELDI] FIELD2 CODE
HC=F 1V 16 2Y.u 21.50 16 5.3 3¢90 1742 PP4 Ne79 0.219 0.136
NOX=CHEM 15 SY.9 Jbeld I> Yot et 30,15 PPM 4e4l 1.229 P LYY MPG KPL L/7100KM
coel 23 51.0 1.097 ¢) Z.9 [TRY 1.U03 % 1677.,60 “]11.588 2554769 clet 9,09 11.0
co 17 27.0 ho.19 17 Ve Vel 60419 PPY _Se85 1.631 1.013
OAG 2 3910 MILES b5.c93 M VMIX= 070440 CULFT, DILUTIUON FACTOR = 17.895
SITE ®A?216 FArRAYST SAMPLE sACAGIFOUND SAMPLE CORKECTED MASS EMISSIONS AUX, AUX. AUX .
Watnuek  AETER CUNCe  MAMGE  ME TR CONCe  CONCENTKATIONS GHMS,. GMS/M] GMS/KM FIELD] FIELD2 CODE
HC=F [V lo 13.0 Y60 lo 9.t .13 S.70 PPH 0,64 0.112 0.070 .
NUX=CHEM 15 2. 16,5~ s 0.0 (Y] 16.5% PPY “e25 1.088 0.076 MPG KPL L/Z100RM
cn? ') 36.5 Uelah 3 1.6 Ve 029 0s720 » 1754.66 448,762 278.848 19.7 8,39 11.9
[of}] 17 l1.v 2.0l 17 0.0 [ ) 2e.0]1 PPH 0,37 04095 0.059
WEIGHTED VALULS HC co co2 NOX MPG KPL L/100KM
GPAMS /MILF Velb () “3l. .15 WEIGHTED VALUES 20.5 . 8.7 11,5
ALFONE WOUNT MG Olm30 0.4 430,98 1.15%3 20.4918 847045 11.4882
IAMS /KM n.101 Nee 261, ele 72-76 FTP 205 8,7 11.5
HEFORE ROUMDIMG 0.0} 32 0sH160 2067.79 0e7179 20,5001 8.7154 11,4738
. UNWEIGHTED FTP 20.5 Be7 115
20.5001 87156 11,4738

CUMMENTS?T PASSHASTER FER TESTING
LONS S9L/ 1S5 Ml
DEVICE OFF A/C ON MAR/HIGH WINDOUWS OPEN Tz 75 DtGe F

4839 0 OYNO SITE3D220 TESY # 80-03123

W p—————
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A pruu sITEN220 TrsST 8 oh=031¢ i 1978 LIGHT OUTY VEHICLE ANALYSIS | PROCESSED! 0915043 0Ct 30. 1979
S et b mmemsemesossmseocesenooe 13 of 53
b, ALT. EUUIVALENT ACTuaL OVER=  /~=ceecace TEST TYPE ==e<ece=/
MF R, VF - wEP. RUM. WETEST HePo, TEST DYNO TRANS . DRIVE EXPERIMENTAL
[VI3] 3 VENICLE 1,0, SION Evar INIT. CHG. CODE ACHP  METH, WEIGHT " HJP, CONFGe CODE /~ew=ne TEST PROCEDURE ==we==/
30 ExXxOn : 0 2750 9.9 2 BAG LA=4
Dnlve ” . : MEASURED
Cung aALE AxtE. /=== IONITIUN TIMING ===/ /[=cmw== § (0 —ece=w==/ I0LE SOAK COASTOOWN
PKEP DATE wEIGHT  wbt IOmT  GAUGE “EASURE L3 He P GEAR LEFT RIGHT (COMB RPM  GEAR PERIO0D TIME
EMaPT v .

/= AMPIENTY TEST CONOITIONS - 7/

3aR0 - wET uwY Ccvs
"G BuLY BULB UN]T>S UNTT
2913 59,0 7540 v 20¢,
ACTUAL
0YNO INERTIA  INQICATEL Dvy TIwE NOX RELATIVE
-TEST DATE Hwe SITE SETTING UYNU H.P. HePo 0DOM,  PRESSURE  FACTOR  HUMIDITY ALDEHYDES
10-29-79 15 D¢20 2750 9.9 1u%46.0 45,00 1.00069 ST+5
BAG 1 3.390 MILES S.778 nM VMIX= 282440 CULFT. DILUTION FACTOR = 11.846
SITE »azi6 FXHAUST SAMPLE HECRGROUND SAMPLE CURNECTED MASS FMISSIONS AUX, -AUKe AUX.
RANGE  METew CONC. KWANGE #ETER CuNC, CONCENT=ATIONS 6MS, GMS/MI GMS/KM FIELLY FlELD2 COOE
nC-F10 14 2940 2150 le 5.3 Je90 17.92 FPm 0.83 0.230 0.143
MOX=CHEM 15 6l.0 V.70 is 0.0 0.0 .70 PPM 4,73 1.317 0.818 MPG KPL L7100KM
co2 23 S1.9 .11y 23 1.7 ["IY'E) l.09]1 % 1596.05 464 4,5H82 276,250 19.7 8439 11.9
co 17 39.0 96,24 i 0.0 0.0 95,24 PPM B.96 24496 1,551
280 2 34910 MILES 6,293 M ’ VMIX= 460R.0 CUFT. DILUTION FACTOR = ]17.407
SITE wAZ2le EXHAUST SAMPLE HaCKOROUND SAMPLE CORRECTEDL MASS EMISSIONS AUX, AUX o AUX,.
HANGE  METEW CUNC. RaNGE R IE= CUNCe CONCENTRATIONS GMS, GMS/M1 GMS/KM FIELD] FIELD2 CODE
HC~+t 10U 16 13.1 V.61 la 5.2 3.43 6406 PP [ XY 0.118 0,073
HOt=CHEM 1% 31.5 15ev3 1> Vel .0 1393 PPM 4405 1.037 0.644 MPG KPL L/100KM
co2 23 37.4 Ue?nY 23 2.2 UeLGLO 0.730 % 1766.26 4514729 280,691 19.6 8.33 " 1260
co 17 2.1 SeNn 37 0.1 Vo2t 4,813 PPM 0.76 0.190 0,118
WEIGHTED vaALUES HC co cue NOX MPG KPL L/7100KM
OHAMS/MILF Vel? 1.3 Gub, 1.17 WEIGHTED VALUES 19.7 8.3 12.0 -
gEFORE ROUND NG 0.4714 1.293 4ul .30 1.1709 19.6815 8,3490 11.9774
ORAMG /KM 0.107 0HN el9. 0.73 72-74 FIP 19.7 8.4 12.0
HEFORE HOUNDING DelUBIS en3Y 21TH.56 Nn.1270 19.6773 8.3657 1149535
) UNWE IGHTED FTP 19.7 8.6 : 12.0
19.6773 8,3657 11,9535

COMMENTS: PASSMASTE® FEXNL TESTING
OEVICE OFF A/C O WiNkDOWS OPEWN
T= 7S O0EG. F

4R3Y 0 OYNO SITE:D220 TEST # 80-0112

Sy
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14 of 53
MF o, ALT. EWUIVALENT ACTUAL OVEH=- /rmmecwece TEST TYPE ~-ceccas/
MFR, . ViR~ REP, RUw. RETEST HePo TEST NYNO TRANS, ORIVE EXPERIMENTAL
J0L VEXICLE T.U. SIOM Evar INIT, CHG, COUE ACHP METH,. WF IGHT HePo CONFG. CODE foe==e= TEST PRUCEDURE ww==es/
30 EXxi 0 275v 9.9 2 BAG LA=4
Lw I VE 3 MEASURED
cuey aslt AXLE /=== JGNITION TIMING ===/ [wmocecc= 3 CO mw-===/ IDLE SOAK COASTODOWN
PHEP DATEL SEIOMT Wt jurY  GAUGE  MEASURE E ne nPM Ot anr LEFT RIGHY COMb RPM GEAR PERIOD TIME
MR Y
/= AMILENT TEST CONNLITIUNS - /
AARO we T uRY Cvs
"G BULA buULB UNIT> UNIT
29.12 5%.0 74.0 9] 20C
ACTHAL
) 11V} TtaeweT1a  INGICATED VvuU TI~E MO £ RELATIVE
TEST DATE MR, SITE SETT1ING  DYNO H.Pe H.P. ODOM. PRESSURFE FACTOR HUMIDITY ALDEHYDES
lu=29~79 14 U220 2150 9,9 10518.7 45,00 1.0071 59.5
BAG 1 3590 MILES S.77d rn VIAIXz 2ThT.0 CULFT, DILUTION FACTOR 13.582
SITE #A?2lb EXrAUST sAaMPLE BACKGROUMHD SAMPLE CURRECTFD MASS EMISSIONS AUX, AUX, AUX,
RONGE METEwR CUNC.  PANGE  telfw CuUNCe CONCEHTRATIONS GMS, GMS/M] GHS /M FIELD] FIELD2 CODE
MC=F ID 14 2¢.3 19.5¢y 14 5.5 GelY F2e7% bPPM .58 0.160 0.100
NOX=CHEM 15 510 29.69 15 0e0 0oy 29.69 PPH 3.88 1.080 0e671 MPG KPL LZ7100KM
e 23 46,3 Ua9h0 23 -2 0.0317 UeF0h 1356.,09 377.74} 234,718 23.3 9,92 10,1
cO 17 20.9 SU.05 17 0.0 Jeu S0 0% PPM 4,57 1.272 0.790
“«AG 2 J.910 MILES A.293 VM VAIX= 6T37.0 CHaFTe DILUTION FaCIOR = ]19.889
SITE =A?lo EXHAUST SAaMeLE BACKRGHUUND SAMPLE CORRECTED MASS EMISSIONS AUX AUX. AUX o
WAMGE  wETH« CONC. RANGE H™ETEW CONC. CONCENTRATIONS GMS. GMS/ML GMS /KM FLlELLL FIELDZ2 ' CODE
HC=F 10 14 12.¢ YelYH le 5.6 .13 5.23 PPM 0.40 0.100 0.064 .
MOX=CrEM 15 23.0 11.0% 15 Nel 0.05 11.61 PPM 3.00 0.767 VeeT7 MPG KPL L/7100KM
coe Z3 3.2 Vet 73 23 2.7 0.050 0626 » 1535.21 3924637 263,976 2246 9.59 10,4
cu 17 Ue? lebo 17 0.0 0.0 le68 PPM Ue20 0.007 0.042
wEIGHTED VvALUES nC co Coe NOX MPG rPL L/7100xKM
GHAMS/MILE Vald 0.0 Jbb, 0eve WEIOHTED VALUES 22.9 9.7 10.3
HEFURE WOUNDING 0.1308 0.663 3865450 0.9168 22,8940 9.725% 10.2R23
GRAMS /M 0.uUnl Ua40 240, U7 72=74 F1P 22.9 9.7 10.3
SEFORE ROUNDING 0.01127 NeuQUO 239454 095696 22.9296 9.7483 10.2581
UNWEIGHTED FTP 22.9 9,7 10.3
22,9296 9,.,768) 10,2581
CUMMENTSt PASSMASTER FEWU TESTINGe. a/C OFF, DEVICE OFFe HOT STAKT 1=715 DE6G. F
M3y 0 OYNO SITED220 TEST # 80-0309

9%



W b Dew bl PR IR T YL TSP . ' P Ly DUSY VEILLE
VFEw, aLT, EQUIVALEN
MF e, Vi = REP, WKlve WETEST HeP o T1EST
TONE VE~ICLE l.0. STuv evar INIT. CHe  COLDe  ACHP  “ETH. WE1GH |
310 EXxun [} 2750
u- vk
Cury AXLE AXLE /=== [GNITION TIMING ===/ 7
PRE® DATE WEIOAT  WwWEIOHT  GAUGE  MEASURE 4] we RPM  GEAR
b MAEPTY
/= A43IENT TEST CONNITIONS - /
HaKD wET udY cvs
[0 HUL" HsuULgd unNITsS UNIT
29.12 9.0 74,0 V) 20
ACTuAL
LynO Ite»Tla INDICATED ovu TInE NU X
TEST DATE W, SITE SETIING DYND r.P. tePa 0D04, PRESSURE FACTOW
10-29-79 14 020 150 9.9 10531.v 45,00 1.0071
BAG 1 3.590 MILES »~.7/5 rm VMIX= 2720,0 CUF T,
SITE =A21s FARAUST SAMPLE HACKOROUNY SAMPLE CORRECTFD
RANGE  MeTrw CUMC.  RANGE  ~ETER CONC.  CONCFNTRATIONS
HC=F 1D X3 Lye s bl 16 5.0 Gol3 32.91 PPV
NOX=CrEwm 15 5¢ .7 20465 15 ¢l 0el5 26,50 PPM
cne 23 «?.0 Weya7 23 2.V Vel 7 0e963 %
cn 17 35.3 H0,9Y 17 VeV 2.0 Hb,95 PPM
TAG ¢ .10 MILFS 6.2 <4 VMIX= 4KhT2,0 CULFT,
SITE =AZ2ls tXRAUS T SamiLe RACKGROUND SA 4PLE CONRECTEY
RANGE  METER CutilCea  RANGFE  METEW CUNC. CUNCENTRATIOUNS
HE=F 1Y) 14 13.v Geb0 la 5.9 4435 Se07 PPM
NUX=CHEM 15 23.5 11.21 15 Ue0 OeV 11.v1 PPM
cne 23 33.4 defk-6 23 2oV Ve03/ 0651 #
co 17 1.3 .13 17 0.0 0.0 J.13 PPM
WEIGNIED vaALUES ~C co co2 NOR
ORAMS/ZM]LE 0.7% 1.1 391, Ve
BEFORE RGN NG G.e503 1.103 3vi.20 N,92b7
OEAMS /KM DelbH6 HehY 763, [1%-1]
BEFOU&FE HOUNDING e 15569 1 bHSY 243408 05771
of &
COMMENTSE PASSMASTER Frry TESTINGe aA/C 943 DEVICE OrfFy  HUT STanT T=

LONG SUOAK 22 MPN, FEFORE TEST

GH3Y 0

ANALYSTS |
T ACTuAL
NYNO TRANS o
RePo CONF G
9.9

meeece % €O =meem=/

LEFT RIGHT COUMB
RELATIVE
HUMIDITY ALDEHYDE
59,5
DILUTION FACTOR =
MASS EMISSI
GMS. GMS/M]
‘1406 0,607
393 1,095
1357.33 378.085
T.80 2.172
DILUTION FACTOR =
MASS EMISSI
GMS., GMS/M]
Net2 0.107
3.03 0.776
1576.70 403.267
0.48 0.123
WE IGHTEN VALUES
12~74 FIP
UNWEIGHTEO FTP

PROCESSEDL 0912584)

OLT 30, 1979

15 of 53
. OVER=  /f=e=emccec TEST TYPE =cceee==/
DRIVE EXPERIMEMTAL
CODE fwmeme= TEST PROCEDURE ==e===/
2 BAG LA-¢
MEASURED
IDLE SUAK COASTDOWN
RPM GEAR PERIOO TIME
S
;
. i
13,275
ONS AUX,. | AUK o AUK .
GMS/nM FIELD1 FIlELD2 CODE
0.253
N.68]) MPG KPL LZ100KM
236,931 23.2 9.85 10.2
1.350
19,491
ONS AUX . AUX. AUX,
GMS/KM FIELVL FIELDZ2 CODE
0,066 o
0,082 MPG KPL L/7100KM
2504566 2240 934 10.7
0,077
MPG KPL LZ7100KM
225 . J.6 10.0
22,5353 9.5785 10,4399
2245 9.6 10,4
2245337 9.5800 - 1044383
2245 9.6 10.4
22+53317 9.5800 10,4383

75 DEG. F

DYNO SITE:D220

‘

TEST # 80-0311
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VYNO SITE:DZ20

PHUCE S LY

[YAR IFLLT R T

at,

A e b0 ¢
b R

16 of 53
MER, ALT, EUUIVALENT ACTUAL OVER=  /==ceceeew TEST TYPE wewmaeee/
P, VER- NEP. Rune RETEST HaP, TesSt DYNO TRANS, DRIVE EXPERIMENTAL = 7
.00E VEMICLE 1.0 SION EVab INIT. CnG. CUDE  ACHP  METH. wEIGHTY HeFPo CONFG. CODE f=emeae TEST PROCEDURE eeen~=/
30  EXXON . 0 2150 Y.9 2 BAG LA~G
LW IVE . _ MEASURED
CiieA AXLE AXLE /=== TONITION TIMIMNG =ev/ [ocece= § (0 e=es==/ I0LE SOAK COASTDOWN '
PREP DATE WEIGHT  WEIGHT  GAUGE  MEASURE 4] Be WPM GEAR LEFT RIGHT CuMB RPM GEAR PERIOD TIME ..
EMPTY ‘l
/= AMALENT TEST CONDITIONS - 7/
BARD we ¥ oY Cvs
WHG BULB BULH UNITS UmiT
29.13 $9.0 750 v 2nc
ACTUAL
NYNO THERTIA  IROICATED Ivu T [VE NOX REULATIVE
TEST DATE wR, SITE SETTING OYNG H.P, M.P.  ONOM.  PRESSURE  FACTUR  HUMIDITY ALDEHYDES
10-¢9-79 15 {20 2750 9.4 105360 45,00 1.0069 57¢5
HAG 1 3.590 MILFS 9,778 rM VMIXz 275440 CULFT, DILUTION FACTOR = 11.818
SITE #4216 EXHAUST SAMPLE BACKRGROUND SAMPLE CORKECTED - MASS FMISSIONS AUX, AUX. AUX .
PANGE  METER CUNLe RANGE MmETER CUHCe CONCENTRATIUNS G1S. GMS/M] GMS/nM FIELD] FlELD2 COULE
HC=-F 10D 16 27.4 VeV 14 5.4 3e.vu 16413 PEM 0.75 0.210 0.130
NOA=CHEM 19 Al.S 36.93 15 v.0 0.0 .59 PPY 64,65 1.296 0.405 MPG KPL L/100XKM
o 23 52.v 1.122 23 20 0.0/ l1.008 4 15564,02 432,876 266.977 20,3 B,62 11.6
co 17 40.2 9Y .26 17 00 VeV Y9.26 PPN 9.02 2.512 1,561 '
AG 2 3.910 MILES 1,263 KM VMIX= 66KHD.0 CUFT. DILUTION FACTOR = }7,B644 ?
SITe »azls FAMAUST SaMprLE HACKGROUND SaMPLE CORKECTED MASS FMISSIONS AUX, AUX . AUX o i
WANLE  METER CUNC.  RaMGF  vETER CUNC, CONCENTRATIUNS GMS. GMS/M| GMS/KM F1ELD] ¥FIELD2 CODE
HC=F 1D 16 13.3 Yehe 16 Sed R 6,13 PpM Vo7 0.120 0075 i
MOX~CHEM 15 34,5 17.03 15 (1] (1 Y1] 17.43 PPH 4,45 1.138 0.707 MPG KPL L/100KM C
c0e 27 6.0 0.750 23 2.3 YaDbe 0.710 % 1721.75 “wh( 4340 273,617 20.1 8.55 11.7 3
(4¢] 17 0.2 [ ) 17 0.0 0.0 Uelets PHM 0,07 0,019 0.012 i ~
LI H m
WwETOMTED VALULS ~C co (X P HO X MPG KPL L/7100KM
SHAMS/MILE 0.10 1.2 a3l l.¢l WEIGHTEN VALUES  20.2 8.6 1.6 .
bEf URE HOUNLING V.lbevy 1.212 636,76 logl s 20,1826 8.5971 11,6317 .
GRAUMS /KM 0.101 0.7 271, We S 72=-74 F1P 20.2 Beb 116
BEFORE HOUNNING 0.l0122 Ve7533 211.%9 0.7539 2042013 8.5884 11,6635 i
UNWE TGHTED FTP 20,2 8.6 1l.8
20,2013 8.5884 11.6435
ofF
COMMENTS: PASSMASTER FERO TESTINGs A/C O OEv[CE.ydc HOT START ¥= 75 0EG. F

“839 0

DYNO S1TE10220

TEST # 80-0310



L

v

- v T e P = .

17 of 53

#F, ALT. EQWUIVALENT  ACTUAL OVER= /omcecmene TEST TYPE wecccecay
FR, VEH- HErre Wi de RETEST reP, TEST DYNU TRANS, DRIVE EXPERIMENTAL
ONF VEMICLE 1.0 SO Ever [wlT,. ChG.  CULUE  ACHP  METH, weI6HT HePo CONFG. CODE /=~e=== TEST PROCEDURE =cece=y
30 FxxON 0 2750 9,9 CVS 75-LATER
e e - MEASURED
Cijtets AXLE Al E /=== JGNITION TIHING ===/ [wvrewc= G () =cce==/ 10LE SOAK COASTNOWN
P<EP DATE pETOMT  WEIGHT  (aUuGE  “EaSU~F at az <PM . GEaR LEFT RIGHT COMB RPM GEAR PERIOD TIME
e Ty
/= BMILIFNT TEST CONNETIONS - /
HARD wET Doy [AV2N
"l BB BULA UNTTS untr
28.92 6530 76,5 r 2
ACTUAL
iy INE~T1a  1nubiCateD vy i~k HOX RELATIVE
TeST DATE HR, SITE SETIL ¢ UYhU Hl.b, HeFPe 0DOM, PRESSURE FACION HUMIDITY ALDERYDES
11= 1-79 0R L207 2ion Tow L0R1 349 45.00 0ev7%2 53,0
BAOG 1 3,564 MILES 5,736 "M s3la, ROLL REVS, VMIX= 274,00 CUGFT, OILUFIUN FACTOR = 104763
SITE =A?15 EAAUST Saudk HLCROSDUND SaMPLE CURKECIED MASS EMISSIONS AUX, AUXe. AUX o
RANGE 4R TR COMC.  PANGE  METFW CONCe  CONCENTHATIONS GMS. GMS/M] GMS/RM FIELDIL FleLb2 COODE
HC=F [1) 15 39,7 Y7409 I leY 4,.3] $55.067 PP 2.50 0.701 0,036
MO (= HEM 14 G6,.9 H3.80 I6 U.0 0.0 S53.H) Prm 7.81 24191 1.361 MPu KPL L/Z100KM
coz 23 Gy, | AT PR Le? [UP TR 18 1e170 » 1665.12 unl.191 290,299 18,3 Te19 12.8
cn ’n lo.7 31¢.217 20 dal 1.91 31093 PP 33.57 9.419 5,453
A0 2 3,836 MILES 6.1764 M nyas, HOLL KEVS, VMIX= 6459T7.0 CUFT, DILUTIUN FACTOR =  16.K71
SITE #AZ15S b AHAUST Sampprr AACRUROUND SAMPLE CURRECTED MASS EMISSIONS AUX. AUX, AUX.
wANGE W Tt e CorCoe  wANLE = IFs CUNC, COMCENTHRATIUNS GMS, GMS/M] GMS/KM FIELDL FIELDZ2 CODE
HC~F 1D Jo 10.5 1.73 la b.U Goa0l 3.59 PPu 0.27 0.072 04045
NUX=CHEM 15 31.1 | oS s 0.0 Vel 15.890 PPM 3.92 l.v22 0,635 MPG KPL LZ7100KM
co2 23 33.7 Wely} ¢4 2% VelG2 e lSa % 1834,¢8 «78.116 297.088 18,5 7.88 12.7
co 17 l.v 2.t} 17 Vel 0.0 2e6] PPM 0.37 0,097 0,060
BAG 3 V.553 MILES S.719Y *M  82H5. NOLL KEVS. VMIX= 27R1.0 (UFT, DILUTION FACTOR =  12.0ub
SITE =a-15 F08UST Sarele RACRLNUUNYD SAMPLE CUNFECTED MASS EMISSIONS ) AUX o AUXe AUX.
RANGE  MbdER CuUNC. HBNLL  ~F1kw CUNCe COHCENTRATIUNS GMS. GMS/M] GMS/KM FIELD] FIELD2 CODE
~NC=-F 1D lo 200 IR (X3 Jei 3e75 11e35 P4 . U.51 0.145 0.090
MOR=CHEM 15 “lau Siyar e 15 Del Dot 0ene PHM 4453 1.275 0.792 MPG KPL  L/100KM
cue 23 65,0 loleh 23 1.4 VelBY T 1069 2 1500.61 433.506 269,367 20,3 8.65 11.6
cu 17 2.8 D460t 17 Naef 040 53.04 PPM 4,86 1.369 0.850
wEIGHTED VALUES ni CO oz MOX MPG KPL L/Z7100KM
GRAMS/M]t Ver? 2ets 4ns, 1¢33 ot IGHTED VALUES 18.9 B.l 12.6
HEF ORE wOUNDING ND.22°1 2376 G362 133343 18,9300 88,0571 12.4113
OGNAMS /KM LR WL lean 2otse 083 72«74 FTIP 18.4 7.8 12.%
HEFURE ROU™MUING D.]34n2 e /ba 284.0H 0 eHeHs 18,4358 7.8378 12.758S
UNWE IGHTED FTP 19.0 8.1 12.4
19,0143 8,0838 12.3703

CuUMMENTS
a/C O

e VEVICE OFF

FaSS54aSTeR FEND TESTING
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LN e win . k .. [P TI ) . FRUCK
Rl aLt, EQUIVALENT  ACTUAL
‘FR, Vhi- Whbe MU, WETEST HePo {181 NYNO TRANS,
JDE VErICLE T.9 STuv kvAr INTT. Cre  COUE  ACHP  METH, wETGHT HePo CONFGa
30 FXAUN U] ’ 2750 9,9
. U~ vt .
Cuwn Latr AXLE /=== IGNITIUN TIMING ===/ /[*wemwe= § CQ =wec==/
PHEP DATE At 16nT  WEloAT  Gaunt  MEASUNE 4] Lr4 RPM GE AR LEFT RIGHT COMH
From Ty
/= AMIIENT TEST COHNITIONS - 7/
Bak0 wFT DRy (AN
"*Ho HSuyLy oLy UNETS (IRt
2R.9¢ AG,3 Tha s F 1C
ACTUA
Gyno ThE~THAa 1m0l CATED nvy TivE NOX RFELATIVE
TEST DATE ne, SITe SETIING  LYNU mabe Hete  0O0B04.  PRESSURE FACTOR HUMIDITY ALDEHYDES
1l= 1=79 0% (.207 27540 7.6 1ubcsa/ 45,00 U.9904 52.2
HaO 1 10,185 MILES 16,392 <M 23744, wOLL wr VS, VMIX= 3938¢0 CULFTo DILUTION FACTOR =
SITE wt215 EXHAUST Samur BACHROHOUN) SAMPLE CORRECIED MASS FMISSIO
PANGE,  METiw CUMCs  KAMGE  ME bW CunNCe CONCENTHRATIUNS GMS. GMS/M]
HC-FID 1 B.c 0.3 164 JeY 2etb 3456 PPM V.23 0.022
MNOX=CHEM 16 10,y Tu,.06 ie el 0.0 T0.06 PPM 14,80 14453
co2 23 6T ot 1.806 23 1o 0.036 1776 » 3622.70 355.682
(o] 17 S.6 13.52 17 Vel 0e0 13.52 PPH l1.76 0.172
wE [GHTED VALDIES HC o Cur 80X
GHAMS/M]LE el el K118 1.6% WEIGHTED VALUES
wEF0R%e ROUADIENG Ueurcs well2 395 .04 1oub2R
GEAVS /KU Dol tell 221 0490 72-74 FIP
oEFORE FOUNNING NeN] 39S 0.1070 e2la0]) 0.9027
. UAWEIGHTED FTP
COMMENTS: PASHYMASTENR FEwl TESTING
B8/7C Ot o DEVICE GFF
wR v 0

SSEL- aasubibI NOV 1y 1979 w
18 of 53
OVER=  /o=w=ccece TEST TYPE =w-=w===/
DRIVE EXPERIMENTAL
CODE /emmm=e TEST PROCEDURE =ewe=ee/
HWFE '
MEASURED
IOLE SOAK COASTDOWN
RPM  GEAR PERIOD TIME
7.4310
NS AUX, AUX.  AUX.

GMS/nM  FLELDl  FIELD2 CODE o
0.014 -
0,903 MPG KPL  L/100KM

221.011 2649 10,59 9.6
0.107 o C

MPG KPL LZ7100KM
26.9 10.6 et ~
24,8840 10.5900 9.4427 -

24.9 10.6 9. - A
24,9203 10.5947 9.4386 ~
24,9 10,6 9.t

24,9203 10,5947 9.4386 C

NYND SITFLID2NT? TFST & RN=N10a4

0¢s



TOMMENTS S PASSMASTER FEwo TESTING
vaskl INE
HCOe k=2y SPAHL POUINT CLULN NMOT Y

~ELCHED e SHU=T Y

Arnall G

o5 DEFLECTION

DYNO SITEINZ207

PR ATIVINLY B AV Y TE o1 » e £, 1 Ywory Lluetd DULY VennlCLE AMALYSES ) PROCESSED?E 11t14RL2S
e, al_ i, EQUIVALENT  ACTuUAL OVER=-
MF o~ Ve = AR K. WETEST HeP, TEST YN0 TRANS, DRIVE EXPERIMENTAL
OnE venlIClE 1.0, SIUA EVAr 151, CHb, COUE  ACHP  MelH,. WEIOHT HePo CONFG. CODE
20 FMGlH9F 1569732 1’ 4 4000 14.3 CVS 75-LATER
v Tvh : '
Crun sxLk axLk /=== IGNITION TIMING ===/ /e=cece= & CO ======/  [DLE SOAK
#HEP JATE wWETONT A IHHT  Galot  AcASiJee s 4z RPM GLaw LEFT  RIGHT COMB RPM  GEAR PERIOO
RETSl I N
/= AMHRIENT TEST CONNITILLS - /
HAri) wE T 02y (GRS
MR HULLH BULH Ol Ty [FER R
29. 3¢ Y- 73.% 3 PRI
aACt.a)
{rvy40 Tt Tloe gt Crfei vy TIwe N X RELATIVE
TEST NATe m2, SITE SETTI 0 UfL he, HaPe  ODO e PRESSURE  FACTOR  HMUMIDITY ALDEHYDES
11- 7-79 09 uneo07 wyon 1.5 12765.0 49,00 09667 Sa4.0
HAG 1 .54 MILFS  Sa7hn s 33535, RILL WEVS. VMIX= 2790.0 CULFT,. DILUTION FACTOR = B.009
SITe #acli> e ArauST a4 4rLt BACKORUNMT SaYHCE CORRECTED MASS EMISSIONS AUX.
YT SN S CUNL.  ~arGE o e CONCe  CONCENTHATIONS 6GMS. GMS/M] GMS/KM FIELD]
nC=F 10 15 3l.¢ % P R Is ety 3.00 Yl.10 PP 4,15 1.159 0.720
MOX=CHE 15 Yo, u 33.74 in Uel .10 3366 Pre 4,92 1.372 0eb53 MPG
e 23 LI Lo 71 c3 Loy Ve by Leb56 & 2247.69 627.95%6 390.194 13.5
- cn ch M.s el v Vel dert3 03V us PiM 54.82 16,010 10.202
BO 2 Fen6 HILES Sl rra guse, 20LL HFVY. VMIRz 776,80 CUFT. DILUTION FACTUR = 13.939
SITF waA2|S Faea)nl shvel € HACK kIR SAMARPLL CUNRECIED MASS EMISSIONS AUX,
HB5GE AF Ty < CutiCe  WANGE ' lgw Cunte CONCFHIRATIONS 6GMS. LMS/MI OMS/7«M FIELD]
HC-Flis Je 25.n 13e%n I 3en Cold 16,37 Pri4 1.28 0,332 0.207
PR =0 15 Yu .Y YL 1> Vel UeNbH alenl PrM 11.9% J.ll2 1ev30 MPG
Cur 73 V.l et 23 240} Oellas HeQ17 » 22h8.00 590,574 366,966 14,9
Cu 17 Ju,7 $3.05 17 at) Vel et PP 5.61 l1.061 0.908
BAG 3 34575 AILES  De7R6 et 833m. <Ol HEVS. VMIX= 2799.0 Cu.FT, DILUTION FACTOR = 9.R22
SITF sazls FRHAUST Sari . HaCaGizdun) SAMPLE CORNLCTED MASS EVMISSIONS AUX .
PLMGE  “F T < Cunl.  =alihbe o TEs CuNCe CONCeNTRATIONS GMS. GMS/M] GMS/nM FIELD]
wi~fF IV 14 DY 1.3 14 “oh) o0 Cio73 PPu J.la 0.879 0.506
HA=Crb A 16 3.0 Yoo Fis in Ul Vet) 3b.68 Prm 5.38 1.503 0936 MPG
cn2 3 Y 1.1 23 ot} Ueusl "14296 % 1879.57 5254715 326,664 16.5
co 17 93,/ 233.91 17 Vev Vel 233.9) PkM 21459 6.038 3.752
ab 1O TED vaLues rit, Cor LUz HUX . MPG KPL
GrANS/MfLF HehY H.H a4n, 2431 WE IGHTEDN VALUES 15,0 6.0
wEFONE = ING Vet 89 S.u22 SnU50 23088 15,0008 6.3664
sPbM /™ eunn [ hl, lewd 12=-74 FTP 14,2 6,0
YFFORE ROUMD TMNG Neaub'sy Setrlhl sbu.7l l1.4340 14,2053 6.0392
UNWEIGHTED FTP 16,9 6.3
14,8756 643263

AUX.
FIELD2 CODE

AUX.
FIELD2 CODE

AUX.
FIELD2 COOE

NOV R, 1979

19 of 53

feeeomceen TEST TYPE ~e-ecceey

f=re-eae TEST PROCEDURE ===ewe/

MEASURED
COASTDOwWN
TIME

AUX.

KPL  L/100KM
S.73 17.6

AUKX

KPL L/7100KM
6.35 15.8

. AUXe

KPL L/7100KM
7,01 14.3

L/100KM
15.7
15.7072
16.6
16.5582
15.8
15.8119

TEST # 80-0470
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4 ey

wrst SITREIGSUY

L,
J0E
4]

VERICLE 1.2
Fua Oyt 150y 32

Clrrs

PeEP NaTg wE T

/= AM-IFEMNT TEST CO

nERY) atT
"HO sgulo
24931 63.0
ity
TEST DATE M. SITE
11- 7=-79 10 Deo7?

pdh 1 10,139 MILsS

SITF ma?]y Fa
HAN LY

HC=+ TV 1o

MO =tV 17

[ PP 'S

c9 17

WETOHTEO VvaLUES
GHEVG MLy F
CEFQOWE RUUSDIMNG
GuaAMS /KM
“EFQwE ROLLDING

CyameriTse
wasbL ) uE

PasSMLHTEY Fren

TEST # sn=ine/) I 1O il bt L ECOMNOMY AMALYSIS 11t

........... P L L L TR PP Y T Y T

PROCESSEDS

X Srk. AlLT. FOUIVALENT  ACTUAL OVER=~
vh= HEP. Ry e wr TE ST Heb, TEST HYHO TRANS o ORIVE
. SLOM tvak LN Te Crthe Cuar,  aCHP  METH, Wwe 16H7 HePeo CONFGe. COOE
0 [ - 4000 1403
e lvr
LALE AXLE " /=== JUNITION TIMING ~w=/ [ecwee= ¥ (O ~cec===/ IDLE
T ab[OHT  Lau s SR ASUKE a} e REM GCAR LEFT RIGHT COMH RPM
[ N 4
PI{TIONS - 7
=Y [ "R
BULH UNITS NI T
7445 F ot
AN TG
Ine~ifa fralCatre vy T {=t NOX RELATIVE
SeTTiNWh  urie =,r. Mere  DUYT.  PRESSURE FACTOR  HUMIDITY ALDEHYDES
«004 1l.o 1¢77h4t) 49,00 09553 7.9
Yhanwdd v 25T, wut s, VMEXZ Guah ) CULHT, DILUTIUN FaCTOR = 6776
naST SaspLr FLCAGru ) SAMPLE COWKECTED MASS FMISSIONS
“Efrw COnCae  Whliar, ‘B e CariCe  CONCrNTRATIONS GHMS OGMS/M] GMS/KM
w3l KPR i te @t AR 2967 PP ley6 N.192 0.119
2h.u fabn 17 Y] VeV 6596 Pra 13.81 1.356 [g-TY
12.0 o'y 2.3 lev DoV le91il 3 406775 390.889 46,6106
38,0 93,14 1/ Ueu N0 Ya.10 PhHm 12.42 1.218 04757
HC co Cue NOA MPG
[ 1.7 3. 1.35 WETGHTED VALUES 22.2
el 272 le217 LT 13539 22.19R7
n.11y (2 2l 0480 72-T4 FTP 22.2
Nellsta e I9ho 2unebl 0.4412 22.2132
UYWL IGHTED FTP 22.2
22.2132
TeT1an

nenfl 0

DYNO SITE$D207

Litba

NOV

1979

20 of 53

8.

leweomanee TEST TYPE =ecesece/

EAPERIMENTAL

SOAK

GEAR PERIOD

ALK,
FIELDL

MPG
22.2

KPL
9.6
9.4267
9.“
9.4438
9.4
9.4438

/o===== TEST PROCEDURE ======/
HWFE

MEASUREN
COASTDOWN
TIME

AUKX . AUX .
FIELD2 COLE

KPL
9,44

L/100KM
10,6

L/100KM
10.6
10.6106
10.6
10.5889
10.6
10.5889

TEST # 80-0471

-
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OYNO SITE:D2CT  “TEST » BO-0Owny I 1979 LIGHT DUTY VEHICLE ANALYSIS | PRUCESSED! 14150116 NOV  Bs 1979 w e
‘ 21 of 53
MFH . ALT, EQUIVALENT ACTUAL OVER- /oevmenocee TEST TYPE ececmcece/
FR, VER- REP. RUMN,. KETEST HePeo TEST DYNUY TRANS, ORIVE EXPERIMENTAL
COOE VEHICLE 1.0, SION EVAP INIT. CHO. COUE ACHP METH. WEIGHT HePo CONFG. COOE /=ew=ee TEST PROCEDURE w=ve=-/
20 FML1GIF150932 0 N 4000 14,3 CVS 75-LATER
DRive MEASUKRED
. CuxB AXLE AxLE /=== IGNITION TIMING ===/ /wecece § CO =me=we/ IOLE SOAK COASTDOWN
PHEP DATE WEIGHT WEIGHT GAUGE MEASURE  #) #2 HPM  GEAR LEFT  RIGHT CUMB RPM  GEAR PERIOD TIME .
EvPTY .
/= AMHYIENT TYEST CONDITIONS - /
HARD wET oy Cvs
PHG otiLb BULB UNITS Ul T
28.84 61.7 T6a7 F 27C -
ACTUAL
DYNO INERTIA  INODLCATED Dvu TIRE NOX RELATIVE .
TEST DATE Hie SITE SETTING UYND H.P. HePs ODOMes PRESSURE FACTOR HUMIDITY ALDEHYDES n
11- $-79 09 0207 «0V0 11.5 12859.0 45,00 Ve9479 47,8
BAG | 3.583 MILES 5.767 XM 8B355. HOLL KEVS. VMIX= 273040 CU.FT. DILUTION FACTOR = T+560
SITE #A?l1S EXnAUST SamMPLE BACKOROUND SAMPLE CORRECTED, MASS EMISSIONS AUX, - AUX. AUX,
RAMGE METEW CUNC. RANOE METER CONCe CONCENTRAT]IONS GMS., GMS/M1 GMS/KM FI1ELD) FIELD2 COOE -
HC=-F IV 16 0,7 122.2H8 16 1.0 3.00 119.68 PPM S.34 1.489 0.925 N
NOX=CHEM 16 37.8 37.46 16 0.0 0.0 37.46 PPM 5.25 1,465 0.910 MPG KPL L/7100XKM
co2 2] 63,2 l.Hhh06 ¢3 2ol 0,044 1.628 % 2302.66 642,587 399,285 13.0 5.51 18,2 -
co 19 4,4 94l.22 19 0.0 0.0 96l,22 PPM ‘Bh.T2 23.642 14.690
BAG 2 3.819 MILES 6.16b "M og%bas ROLL REVS, VMIX= 46H4.0 CU.FT, DILUTION FACTOR = 12.973 u
SITE WAZIS EXRAUST SAaMPLE HACROLROUND SAMPLE CORRLCTED MASS EMISSIONS AUX, AUX . AUK, AN
RANGE METER CunC. RANGE METER CONC. CONCENTRATIONS GMS. GMS/MI GMS /KM FI1ELDL FIELD2 COODE
HC-F 10 I 2Y.b 22.11 16 4.8 3,53 18,85 PPM ) Y 0.378 0,235
NOX=CHEM 15 52.1 PL- TN 15 0.3 0.15 26.22 PPH 6.31 1.651 1.026 MPG KPL L/100KM C
co2 23 “wzZa.2 l.0¢6 23 2.0 0.042 0,987 % 2395,45 627,264 389,764 14,0 S.97 16.8 wt
co 17 20.1 wB.n7 17 [ 0.0 4B.87 PPM 7.55 1.976 1.228 C w
BAG 3 D558 MILES 9,721 "M B2hY. ROULL RFVS, VMIX= 272h40 CUFT. DILUTION FACTOR = 9.28)
SITE w#A?1S EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED HMASS EMISSIONS ’ AUX, AUX . AUX, .
RANGE  METEW COMC. RANOE METER CONCe CONCENTRATIONS GMS « GMS/M1 GMS /KM FI1ELD] FIELDZ2 CODE C
HC=F 1D 14 Y6 .4 Teet?2 14 6.2 3.09 69.67 PPM 3.10 0.,872 06562
NOX~-CHEM 15 Al.2 4l 15 V.2 V.10 44,03 PPM 6.16 1.733 1.077 MPG KPL L/Z100KM .
coe 23 55.0 l.404 23 2.0 . 0,042 1,367 ¢ . 1930.71 543,0H0 337,454 15.9 6,75 14,8 .
co 18 66 .3 Jlve30 17 0.0 0.0 318.30 PPM 28,61 8,047 5.000
wEIGHTED VALUES HC ce co2 NOX ’ MPG KPL L/7100XM
GHAMS/ZMILE Velo 8.2 607, 1.66 WEIGHTED VALUES 1443 6.1 16.5
dEFURE ROUNDING " 0.7448 B.1564 607.31 1.6350 14,2521 6.0623 16,4952
GRAMS /KM 0e06) 5407 377. 1.02 T2=-7T4 FTP 13.5 S.7 17.0
BEFORE ROUNDING 046285 S5.0668 371,37 1,0159 13.5007 $.7397 17.4223
UNWELGHTED FTP la.2 6.0 1646
1441921 6.0336 16,5735

COMMENTSt PASSMASTER FERD TESTING
OEVICE OFFe A/C ON FULL

6260

0

DYNO SITE3D207

TEST # 80-~0469



W RL YD Y LG
T ACTUAL
DYNO TRANS,
HePo CONFGe
14.3

/=== IGNITION TIMING =m=/ /===ee= % CO ==m===/

.Wmﬂuﬁ P P N S Y S LDy R B med O \ Y E Y PrONRAY Fud GULUNUMY
MFw, ALT. EQUIVALEN
F, VFk-=- ReP, RUN. RETEST HoP, 1EST
<UDE VEHICLE 1.D. S10t EVAP INIT, CHG. CODE ACHP METH. wEIGHT
20 FMG1IG69F150932 0 N ’ 4000
' bwive
CuRB AXLE AXLE
PHEP DATE WEIGHT welonT  GAUGE MEASURE wl 2 RPM  GEAR
EMHTY
/= AMALENT TEST CONOITIONS - /
HAKRY wET URY cvs
"HO HULAR duLy UNITS UNIT
28.94 6l.7 75.N F 2ic
ACTuAL
DYNO INERTIA  INUICATED ovuy T1RE NOX
TEST DATE HK, SITE SETVING DUYNU H.P. H.P. ODOM. PRESSURE FACTOR
11~ 9-79 16 0207 L0un 11.9 12871.0 45,00 0.9658
BAG 1 10,168 MILES 164332 »M 23661. ROLL REVS. VMIX= 393h.0 CULFT,
SITE #8215 ERHAUST SAMELE BACKRGHOUNID SAMPLE CORRECTED
RANGE METER CONC. RANGE METER CUNC. CONCENTRATIONS
HC~F 10 16 Sb.0 43,35 la 4.5 3.31 40,58 PPM
NUX=CHEM 17 3l.vu 78.61 17 Vel 0.0 78.61 PPM
coe 23 76.5 Z.125 23 2.0 0.062 2,090 %
cu id 37.1 179.2% 18 0.0 0,0 179.2% PPH
wE IGHTED VALUES HC co coe NOX
GRAMS/MILE Y- 2.3 420, 1.56
HEF ORE ROUND ING 0.25170 2.292 419.95 1.5618
GRAMS /KM 0.160 o2 261, 0.97
015959 1.4262 260,94 0.,9704

otF ORE ROUND ING

COMMENTSI PASSMASTER FERD TESTING
DEVICE OFFe A/C 0N FuLL

6260 0

LEFT RIGHT COMB
RELATIVE
HUMIDITY ALDEHYDES
“6.9
OILUTION FACTOR =
MASS EMISSIO
GHS. GMS/MT
2461 04257
15.85 1.562
4261.75 419,956
23.26 2.292

WEIGHTED VALUES
72-74 FTP

UNWE IGHTED FTP

DA awe

OVER- /
DRIVE
CODE /

H

I0LE

RPM GE

6+.260
NS
GMS/KM
0.160
0,970
260,948
1e026

MPG
20.9
20,8937
20.9
20.9067
2049
2049067

DYNO S1

EX ALY NU Y Ly a¥%r ¥ —
22 of 53
cmeecenece JEST TYPE =wecmce=/
EXPERIMENTAL
mmeecee TEST PROCEOQURE =e==ee=/
WFE "
MEASURED
SO0AK COASTOOWN
AR PERIOD TIME
"
r
o
AUX . AUX.  AUX.
FIELOl  FIELD2 COOE
MPG KPL  L/100KM
20.9 8.88 11.3 ~
KPL LZ100KM
8.9 11.3
8.8826 11.2578
309 ll.J -
8.8883 11,2506 ~ C
8.9 11.3
8.8883 11.2506
C
C
<
;
TE$D207 TESY # 80-0668
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23 of 53
MFR. ALT, EQUIVALENT ACTUAL OVER=  /emeveemes TEST TYPE ~cemee==/
“FR, VER=- REP, RUN. RETEST H,P, TEST DYND TRANS . DRIVE EXPERIMENTAL
TUDE  VEWICLE 1.0. SIUN EVAP INIT. CHG. CODE ACHP METH. WEIGHT. HeP, CONFG.  CODE /=ewm== TEST PROCEDURE ==w~=e/
20 FMG1G9F150932 0 N ) 4000 14.3 BAG BY BAG
URIVE . MEASUREN
Cung AXLE AXLE /=== IGNITION TIMING ==~/ [==cee= § CO ======/  [OLE SOAK COASTOOWN
PREP DATE WEIGHT WEIGHT GAUGE MEASURE W) .2 RPM  GEAR LEFT RIGHT COMB ' RPM GEAR PERIOD TIME.
EMPTY ;
/= AMRAIENT TEST CONDITIONS = /
RAROQ wET Dy Cvs
MG BULL BULB UNITS  UNIT
29.22  59.0 75.0 D 20c¢
ACTUAL
OYNO  INE~TIA INOICATED OVU TIRE NOX RELATIVE
TEST DATE HRe SITE  SETTING UYNU H.P. H.P. O0DOM. PRESSURE FACTOR HUMIDITY ALDEHYDES
11- 7-79 15 D220 4000 16,3 12815.0  45.00  1.0058 57.5
BAG 1 3.590 MILES S.778 KM VMIX= 2B04.0 CUFT. DILUTION FACTOR = 9,693
SITE ®wA21S E£AHAUST SAMPLE BACKGHOUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUXe  AUX,
HANGE METER CUNC. RANGE METER CONC., CONCENTRATIONS GMS. GMS/M{ GMS/KM  FIELDl™  FlELD2 CODE
HC=F 1D 15 53,9 81,03 15 2.8 6,17 T7.29 PPM 3.56 0.986 0.613
NOX=CHEM 15 83.2 42.08 15 0.3 0.15 “4l.94 PPM 6.0l 1.784 1.109 MPG KPL  L/100KM
cu2 23 53,0 1.363 . 23 2.0 0.062 1.305 % 1896.30 528.219  328.220 16.3 6.93 14,6
co 19 36,3 313.67 19 0.1 0.89 312.87 PPM 28.92 8.057 5.006
TAG 2 3.910 MILES 6.293 KM VMIX=z 4766.0 CU.FT. DILUTION FACTOR = 14,459
S1TE wa21s EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX . AUX.  AUX,
HANGE METER CONC. RANGE METER CONC. CONCENTRATIONS GMS. GMS/MI GMS/KM  FIELDl  FIELD2 COOE
HC=F I 16 3l.0 23.01 14 5.9 4,36 18,97 PPM 1.48 0.378 0.235 e
NOX=CHEM 15 al.0 2U.79 15 0.3 0.15 20.64 PPM 5.36 1.371 0,652 MPG KPL  L/100KM
© o2 23 3.6 0.920 23 1.8 0.038 0.885 % 2185410 558,849  347.253 15.8 6.70 14.9
co 17 18.2 44,21 17 1.0 2441 41.96 PPM 6.59 1.686 1.048
COMMENTSE PASSMASTER FERD TLSTING
BASELINE w/0 AIR NO DEVICE
6260 0 DYNO SITE:D220 TEST # 80-0462
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24 of 53
. MER, ALT, EQUIVALENT  ACTUAL OVER= /e=m=cmew=e TEST TYPE ~omeecee/
MFR. VER- HEP., RUN. RETEST HeP, TEST 0YNO TRANS, DHIVE  EXPERIMENTAL
*UDE  VEMICLE I1.0. SION EVAP INIT. CHG. GCODE ACHP METH. WE IGHT HeP, CONFGs CODE  /====== TEST PROCEDURE =~=w==/
20 FM41G9F150932 0 N . 4000 1643 BAG BY BAG
DRIVE . MEASURED
CUR8 AXLE AXLE /=== IGNITION TIMING ===/ /~==we= § CO ======/  IDLE SOAK  COASTOOWN
PREP DATE WEIGHT WEIGHT GAUGE MEASURE  #1 w2 RPM  GEAR  LEFT RIGHT COMB  &kPM  GEAR PERIOD TIME
EMPTY
/~ AMBIENT TEST CONDITIONS = /
BARD  WET DRY cvs
"HG BULB  BULB UNITS  UNIT
29.22 59,0 75.0 O 20¢C
ACTUAL
DYNO  INEXTIA INDICATED  DVU TIRE NOX  RELATIVE
TEST DATE WR. SITE  SETTING OUYNO H.P. H.P. 0DOM. PRESSURE FACTOR HUMIDITY ALDEHYDES
10- 7-79 15 D220 4000 14.3 12821.0 45,00 1.0058  S7,5
BA6 1 3.390 MILES $.778 KM VMIX= 2798,0 CU.FT, DILUTION FACTOR = 9,507
SITE #A215 FXRAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUXe  AUX.
RANGE METER CUNC. RANGE METER  CONC., CONCENTRATIONS  GMS. GMS/MI GMS/KM  FIELD1  FIELD2 CODE
HC~F 1D 15 49,0 73.64 15 2.6 3.87 70.17 PPM 3.2l 0.893 0.555
NOX=CHEM 15 83.0 “l.95 15 0.0 0.0 41,95 PPM 6.39 1.781 l.107 MPG KPL  L/100KM
co2 23 54,0 1.376 23 1.7 0.036 1.362 % 1945,01 541,785 336,650 15.9  6.78 14.8
co 19 31,3 285.30 19 0.0 0.0 285,30 PPM 26,32 7.331 4,555
AG 2 3.910 MILFS 6.293 KM VMIX= 6754.0 CU.FT, DILUTION FACTOR = 14.561
SITE #A21> EXRAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUXe  AUX.
KANGE METER  CUNC. RANGE METER CONC. CONCENTRATIONS  GMS., GMS/MI GMS/KM  FIELOL  FIELD2 CODE
HC=F 1D 14 32.3 23.98 14 5.7 4.19 20.08 PPM 1.56 0.399 0,268 .
NOX=CHEM 15 0.3  20.32 15 0.0 0.0 20.32 PPM S.26 1.366 0.836 MPG KPL  L/100KM  «
" co2 23 8.2 0,915 23 1.6 0.036 0.883 % 2175.72 556,450 365,762 15.8  6.73  14.9
co 17 18,9  45.92 17 0.0 0.0 45.92 PPM 7.20 1.8641 le166

COMMENTSS PASSMASTER FERD TESTING
NO AC OR DEVICE

6260 0 ) DYNO SITED220 TEST # 80-0663
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, 25 of 53
MFR, ALT. LQUIVALENT ACTUAL- OVER=- /ovommneme TEST TYPEL ~ececcea/
HMFR,- VER- REP, RUN, RETEST HePo TEST DYNO TRANS . URIVE EXPER[MENTAL
“OLE VEHICLE I.0D. SION EVAP INIT. CHG. CUUDE ACHP METH. WE IGHT HeP, CONFGe CODE /e=a=ec TEST PHOCEDURE =e==e=/
20 FM4LIGIF1IS0932 0 N . 4000 14,3 BAG By BAG
LRIVE , . MEASURED
CURB AXLE AXLE /=== IGNITION TIMING w=e/ [ecomeee ¢ (0 ccc===/ IDLE SOAK COASTDOWN
FPREP DATE WEIGHT WEIGHT GAUGE MEASURE #1 w2 RPM - GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EMPTY
/= AMBIENT TEST CONDITIOMNS - /
BARO wET pey cvs
WHG HULB BULB UNITS UNIT
29.21 57.0 T4.0 V) 20C
ACTUAL
DYNO INERTIA INDICATED ovu TINRE NOX RELATIVE
TEST DATE HR, SITE SETTING DYNO H.P, H.P. 0DOM, PRESSURE FACTOR HUMIDITY ALDEHYDES
11=- 7-79 16 D220 4000 14.3 12829.0 45,00 0.9810 55.4
dA6 1 J.590 MILES S5.778 KM VMIX= 27760 CU,}FT, DILUTION FACTOR = 8,859
SITE wa21S EXHAUST SAMPLE HACKGROUND SAMPLE COKRRECTED MASS EMISSIONS AUX o AUXe AUX
RANGE METER CONC. RANGE METER CONC. CONCENTRATIONS GMS. GMS/MI GMS/KM FIELOl ~ FIELD2 CODE
HC~FID 15 SSelr B.6Y9 15 3.3 4.91 78,33 PPM 3.55 0,989 0,615
NOX-CHEM 15 104.0 5¢.77 15 0.0 0.0 S52.77 PPM 7.78 2.168 1.367 MPG KPL L/100KM
co2 23 57.0 1o6n7 23 l.b8 v,038 1,433 % 2061.59 574,260 356.828 15.0 6,36 15.7
co 19 40,6 373.96 19 0.0 Ue0 373.96 PPH 34,23 9.534 5.924
AG 2 3.910 MILES ©6.293 kM VMIX= 4761.0 CU.FT, DILUTION FACTOR = 13,271
SITF #A2)15 “ZXHAUST SAMPLE HACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX o AUX e AUX,
RANGE METER CONC. KHANGE METER CONC. CONCENTRATIONS GMS, GMS/MI GMS/KM FIELOL FIELD2 COOE
HC=F10D 16 41,2 30.67 16 7.7 5.66 25.43 PPM 1.97 0.506 0.313
NOX=«CHEM 15 S4,2 27.62 15 0.2 0.10 27.33 PPM 6.88 1.760 14094 MPG KPL L/100kM
co2 23 4l.l UeG95 23 2.0 0,042 04,956 % 2348,467 600,632 373.216 1445 6.18 16.2
co 17 wl,7 117.32 17 0.0 0.0 117.32 PPM 18.34 44690 2.914
CUMMENTSS PASSMASTER FERD TESTING
wlirt AC & NO VEVICE
I;_o "f% [0" 3.61'\’0"’
.S LN L. 3.’IO“'.l¢_;

6260 ¢

DYNO SITE$D220

TEST # 80~0464
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VYN SITE:D220, TEST 5 HU=0665 | avr s
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M, ALT, EQUIVALENT ACTuUAL OVER~- /oeceemmee TEST TYPE ~ceewe~e/
MFR, Ver- HEP, WU RETEST HeP, TEST DYNO TRANS. DRIVE EXPERIMENTAL
TODE vEnICLE 1.0. SION EvAab INIT. CHG. . CODE ACHP METH. WEIGHT HePeo CONFG. CODE /meenee TEST PROCEDURE =we==ee/
20 FM4lG9F1S0932 +] N 4000 14.3 BAG BY HBAG
bRIVE . MEASURED
CURH AXLE AXLE /=== IGNITION TIMING ===/ /[weccav= § COQ =caw==/ 10LE SOAK COASTDOWN
PrEP DATE WEIGHT WEIGHT GAUGE MEASUKRE L DY w2 RPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EMETY
/=~ AMRIENT TEST CONDITIUNS - /
AARD wET vy cvs
"HG BULB BULR unlTS UNTT
29.19 S7.0 74,0 [v] cuc
ACTuaL
uYHO INERTIA  INDICATED bvu TIRE - NOX RELATIVE
TEST DATE HR, SITE SETTING UYND H.P, H.P. ODOM, PRESSURE FACTOR HUMIDITY ALODEHYDES
1l 7«79 16 D220 400V 14,3 12H37.0 45,00 0.9812 55.4
8AG 1 3.590 MILES S.778 M VMIX= 2796.0 CUFT, DILUTION FACTOR = 9,037
SITE #»aA2lS EXAHAUST SAMPLE BACKOGHUUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUX. AUX o
RANGE  M4ETFR CUNC. HANGE METER CUNCs CONCENTRATIONS GMS., GMS/MI GMS/KM FIELOD] FI1ELD2 CODE
HC=-F]D 15 52.4 I1v.37 15 3.3 4.91 75.00 PPM 3,42 0,953 0.592
NOX=CHEM 15 9545 ©w5,.52 15 Oel 0.05 9.8 PPM Tebl 2063 1.282 MPG KPL L/7100KM
coe 23 55.4 letgy 23 1.9 V.040 1.394 % 2017.75 562,048 349,240 15.2 6,46 15.5
co 19 69,0 4S6H.01 19 00 0.0 456.01 PPM 42,01 11,701 7,271
-
AG 2 J.910 MILES 6.293 xM VMIX= 4730.0 Cu«FTe. DILUTION FACTOR = 13,054
31Te ®AZ21S5 ExrAUST SaMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUX» AUX.
RANOE  METLR CuynhCe RanNGE  METER CUNCe CONCENTRATIONS GMS., GMS/MI GMS /KM FIELD] FIELD2 CODE
HC=F 10 le 4. ? 340 123 7.0 5.15 27.05 PPM 2.09 0534 0.332 .
NOA=CHEM 1Y 50,0 29431 15 Vel Vel0 25.2]1 PPM 6.34 1.621 1.007 MPG KPL L7100KM ~
cne 23 4l.0 1.609 23 2.0 0.002 0.970 % 2377.52 608,061 377.832 }6.3 6,09 1644
co 17 Sd.4 166,21 17 el 0.48 143,76 PPM 22.42 S.736 3,563
CUOMMENTS: PASSMASTER FEwru TESTING

1979 LIGHT DUTY VEHICLE ANALYSIS | PROCESEEDT 14120106

WwlTH aC & KO UEVICE

6260 O DYNO SITEsD220

NUY  uy

TEST # 80-0465
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UYNO SLTEIU220 TEST » HO=-0466 [ 1979 LIGHT DUTY VEHICLE ANALYSIS | FROCESSEDS 14821110

NOV  BR. 1979

. 27 of 53
MVER. aLT. LQUIVALFENT  ACTUAL OVER= /oeccccona TEST TYPE wwoccc=s/
“FR, VE = MEP . WUN, RETEST H.P. TEST DYNO TRANS, ORIVE EXPERIMENTAL
“0ODE, VEHICLE T.D. SI10N eEvAabk INIT., CHG., CODE ACHP  METH, WEIGHT HePo CONF G CODE fommom= TEST PROCEDURE ==e—w=/
20 FMG1G9F 1509132 7] N 4000 1443 BAG BY BAG
Le L VE ‘ ' MEASURED
CURR AxLt AXLE /=~= IGNITION TIMING ww=/ /[==cce= § CO ==ce=</ I0LE SOAK COASTOOWN
PREP DLTE WwFEIGHT  WEIOHT  GAUGE  MEASUKE Wl wz RPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EMPTY . :
/- AMRIENT TEST CONDITIONS - /
Bak0 “F 7T upy Ccvs
"h sULH ByLA UNITS unlT
24418 59,0 7440 [}] 0cC
ACTUAL
0YNO INE~TIA  IMDICATED bvy TIKE NOX RELATIVE
TEST DATE KR, SITE SETIIG  UYND H,.P, H.P. 0DOM. PFRESSURE FACTOR HUMIDITY ALDEHYDES
Il= 7=-7¢9 17 oreeu 4100 14.3 12845.0 45,00 1.0063 59.5
8AG 1 3.590 MILES S.770 KM VMIX= 2754.0 CU.FT, DILUTION FACTUOR = B,981
SITE w8215 FAMAST SampLt BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUX. AUX,.
HANGE  METEFP CuNC. RANGE MEJER CONC. CONCENTRATIONS GMS. GMS/M] GMS/KM FIELD] FIELD2 CODE
HC~F 1L 15 6Y,.4 14.ha 15 3.3 4.91 70,48 PPM 317 0.883 0.549
NDX=CHEM 15 lul.2 51.32 15 n.3 U.15 S1.18 PPM 7.68 2¢100 1.330 KPL  L/100KM
cne 23 $56.3 1,645 23 1.9 0,040 1410 % 2011.18 560,217 348,102 15.3 6,51 1S5.4
cn 19 2.9 396.23 19 0.0 0.0 396423 PPM .35.98 10.022 6.727
&6 2 3,910 MILES 6.293 KM VMIX= 4721.0 CU.FT. DILUTION FACTOR = 13,049
SITE wa2ls EXHAUST SAMPLE BACrRGROUND SAMPLE CORRECTED MASS EMISSIONS AUX . AUX. AUX,
RANGE METFR CUNC, RANGE METEN CUNCos CONCENTKATIONS GMS. GMS/MI GMS/RM  FLELD1L FIELD2 CoDE
HC~F [0 16 al.e .62 1o 6.6 4,71 27.08 PPM 2.09 0.536 0.332
‘NOX-CHEM 15 69,2 duatl 15 el 0,15 24,76 PPM 6,37 1,630 1.013 KPL  L/100KM
cue 2 4l,0 1.009 23 1.9 0,040 0.972 & 2377.77 608.125 377.871 14,3 6,09 16¢%
co 17 6u,.2 168,75 17 0.2 0448 168,30 PPM 23.08 S.904 3.668

COMMENTSE PASSMASTER FERU TESTING
A7C UNI DEVICE On

6260 0 DYNO SITEsD220

TEST # 80-0466
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MR, ALT. FQUIVALEN
MFR, VE H= MEP, KUN. KETEST HePo TEST
“00E VEHICLE T.0. SIUN Evar INIT. CHO. CODE ACHP METH, WEIGHT
20 FMLLIG9F150932 1] ] «§00
. DRIV
Cliny AXLE AXLE -
PREP DATE #EIGHT  welIGHT  6AUGE  MEASUKe [} w2 KPM GEAR
Eurly
/= AMATENT TEST CONDITIONS - /
HARD wET oWy CcvsS
"HG BuULH BHLH UNITS UNIT
2918 56.0 T4s0 ] 20¢C
aCTUAL
nyno INFRTIA  INDICATED bvu TIRE NOX
TEST NDATE HMF. SITE SETTIY  DLYNU H.P. HePe O00D0OM. PRESSURE FACTOR
11- 7-79 18 0220 4000 16,3 12852.0 45,00 1.0063
BAG 1 3.590 MILES S.778 «M VMIX= 2774.0 CUFT,
SITE #A21S FXHAUST SAMPLE HACKGROUND SAMPLE CORRECTED
RANGE MEITFH CUNC. RANGE METER CONC. CONCENTRATIONS
HC=F 10 15 S0.3 75.60 is d.2 4,76 Tle36 PPM
NOX=CHEM 15 94,4 Gl.81 15 0e3 0.15 47,67 PPM
coe 23 S56.2 [ LY 23 lev 0,040 le00A %
co 19 3b.Y IS7.5Y 19 0.0 0.0 35759 PPM
AG 2 3910 MILES 6,293 1M VMIX= 4656.0 CU.FT,
SITE #A215 EXHAUST SAMPLE HACKGROUND SAMPLE CORRECTED
PANGE  “e TEW COUNC. RANOGE METEK CONC. CONCENTRATIONS
HC-F 1D 16 Iv.l 9.0y 16 6ot 4,71 2474 PPM
NOX=CrEM 15 50,8 25471 15 [T o2l 25.52 PPM
co2 23 lat 1.01¢2 23 lev 0.0640 0.975 &
co 17 w7.1 119.8¢ 17 0.3 Ve72 11515 PPM
COMMENTS?: PASSMASTEN FEwD TESTING A/C UN DEVICE ON

T ACTUAL
DYNO
HePe
l“'J

LEFT RI

RELATIVE
HUMIDITY
59.5

DILUTI

GMS.
3.23
7.21

2021.26

32.71

DILUTI

GMS .
1.88
6.47

2350.79

17.67

BAG 2 VMIX LOw BECAUSE DORIVER fIT SOAK INSTED OF MAG 2 FOR 10 SECS

6260

0

ov
TRANS . OR
CONFGe co

IGNITION TIMING =ee/ /==cew= § CO ee=e==/ ' |

GHT COMB R

ALDEHYDES

ON FACTOR = 9
MASS FMISSIONS
GMS/M]

0.900
2.008
563,025
9.110

ON FACTOR = 13
MASS EMISSIONS
GMS/MI

0.481
1.656
601.226
4,519

28 of 53
ER= /oemoomnee TEST TYPE weccec=e/
IVE EXPERIMENTAL
DE /==e=== TEST PROCEQURE ==ee==/
BAG BY RAG
MEASURED
OLE SOAK COASTOOwN
PM GEAR PERIOD TIME
«023
AUX ¢ AUX . AUX o

GMS/KM FIELDI FIELD2 CODE

0560

1.247 MPG xPL L/7100KM
369.847 15.3 6.50 15+

5.661
«058

AUX.o AUX, AUKe

GMS/KM FIELOL FIELD2 COOE

0.299

1.029 MPG KPL L/7100KM
373564 14.5 6.18 16.2

2.808
DYNO SITEID220 TEST # 80-0667
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29 of 53
MER ALT, EQUIVALENT ACTUAL - OVER= /omeencean TEST TYPE ecccmacce/
MFR, VER= REP. RUM, RETEST HeP, TEST DYNO TRANS. DRIVE EXPERIMENTAL .
~0DE VEHICLE 1.0, SION EVAP INIT. CHG.e CUDE ACHP METH, WEIGHT - HePe CONF G CODE /mw==e= TEST PROCEDURE ewec=s/ -
20 FMG]IG9F 150932 0 N 4000 14,3 BAG BY BAG ’
OWIve ) L MEASURED
CURB AXLE AXLE /=+= IGNITION TIMING ===/ [=cace= § C0 =c====/ IOLE SOAK COASTODOWN
PREP DATE WETIGHT WEIGHT GAUGE MEASUKE wl L4 RPM °© GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME -«
EPTY :
/= AMBIENT TEST CONDITIONS - / . -
BARO wET LRy cvs
"HG BULB HULH UNITS UNIT
28.82 Shel 8540 L 20C -
ACTUAL
. OYNU INFHTIA  INDICATED Nvy TiwE NOX RELATIVE - -~
TEST DATE HR. SITE SETTING ULDYNO H.Pa HeP+ ODOM. PRESSURE FACTOR HUMIDITY ALDEHYDES -
11- 8-79 13 0220 “Qun 14.3 128498.0 45.00 0.,9738 37.3
BAG 1  3.590 MILES 5.778 M VMIX= 2772.0 CULFT, DILUTION FACTOR = 9,790
SITE #a216 EAHAUST SAMPLF HACKGHOUND SAMPLE CURRECTED MASS EMISSIONS AUXe ~ AUX. AUX.
RANGE METER CONC. HANGE METER CONCe. CONCENTRATJONS GMS. GMS/M] GMS/KM FIELD] FIELD2 CODE -
HC~F 10 15 Su.8 Koo 30 15 2¢5 3.73 R4 95 PPM 3.45 1,071 0.666 ~
NOX=CHEM 15 1,7 37,50 15 0.0 0.0 37.58 PPM 5,49 1.530 0.951 MPG KPL L/7100KM
cLe 23 S8.7 14319 23 Zef) 0.039 1,245 % 1845,.01 513.930 319,342 16.6 7.07 14,2 -
co 19 42,5 406,67 19 0ol 0,93 405.83 PPM 37.09 10,332 6,420 ~-
AG 2 J.910 MILES 6,293 rw™ VMIX= 4699.0 CU.FT, DILUTION FACTOR = 14,8236 ) N
LITE wA?16 EXHAUST SamMpPLE BLCKGROUND SAMPLE CORKRECTED MASS EMISSIONS AUX . AUX . AUX o -
RANGE METENR CUNCe RAMGE METER CUNC. CONCENTRATIONS GMS. GMS/MI1 GMS/KM FIELDI] FIELD2 CODE
NC-F 10 16 3443 25.46 16 6.0 Y- 2l.30 PPM l.64 0.6419 04260 -
MOX=CHEM 15 IH.6 19.69 15 0.1l 0405 19.44 PPM 4,82 1.232 0.766 MPG KPL L/7100KM - C
co2 23 4l,.7 Dab9l 23 2.0 0.039 0.857 % 2087.11 533.788 331.680 1644 6.99 16.3
co 17 30.3 T4.43 17 0.0 0.0 T4.43 PPM 11.53 20949 1.832 c E}
COMMENTSS PASSMASTER FENU TESTING HASELINE KOOM v HS DEG. F  NO A4/CH NO DEVICE
—~
N

6260 O DYNO SITEID?220 TEST # A0-06A0
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PROCESSEDS 14127340
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30 of 53
MF W, aLT,. EWUIVALENT ACTUAL OVER=~ /owwoomase TEST TYPE ececmces/
FR, VEK-= KEP, WUNe RETEST HePe TEST DYNO TRANS . DRIVE EXPERIMENTAL
<ODE VEHICLE 1.0. SION EvVap INIT, CHG. CODE ACHP METH, WEIGHT H.P, CONFG,  CODE /====== TEST PROCEDURE ==r==e/
20 FMLIGYF150932 1} N 4000 14.3 BAG BY BAG
. UK IVE . MEASURED
CuRkd AXLE AALE /=== 1GNITION TIMING w==«/ /[=ew<w=e 3 (0 =cwe=s/ IDLE SOAX COASTDOWN
PREP DATE YEIGHT WEJOHhT  GAUGE MEASURE w}) ne RPM GEAR LEFT RIGHT CoOMB RPM GEAR PERIOD TIME
. EmbTY : .
/= AMBIENT TEST CONDITVIONS - /
BARO weT DRY Ccvs
"Ho BULB BULB UNITS UNTT
2B8.84 59,0 43.0 0 20C
ACTUAL
GYNO frEwiia  1HDICATED Ovy TIwE NOX RELATIVE
TEST DATE HR, SITE SETTING UYNO H.P. HePe 0DOMe PRESSURE FACTUR HUMIDITY ALDEHYDES
11- 8-79 1la 0220 4000 14,3 12906.0 49,00 1.0107 44,3
B8AG 1 3.590 MILES S.77H rM VMEX=2 27510 CULFT, DILUTION FACTOR = 9,740
SITE #A216 EXHAUST SAMPLE HACKGROUND SAMPLE CORRLCTED MASS EMISSIONS AUX, AUX, AUX.
RANGE METER CuNCae KANGE METER CUNCs CONCENTRATIONS GMS, GMS/MI GMS /KM FLELODL FIELDZ CODE
HC-F 1D 15 ShaY M, 65 15 3.7 5.52 83.50 PPM 3.75 1.045 0.649
HOX=-CHEM 15 76,5 37,68 15 0.2 V.10 37.39 PPM 5.63 1.568 0.974 MPG KPL L/100KM
coe 23 S58.9 1.325 23 2.0 V.03 1.290 % 18368,.55 512,130 318,223 16,7 7.08 14,1
co 19 w4, 3 426,44 1y Uel 093 423.60 PPM 38,42 10,702 6,650
BAG 2 3.910 MILES A.293 rM VMIX= 4676.0 CULFT, DILUTION FACTOR = 14,710
SITE waA?lé6 FXHAUST SAmMPLE MACKGROUND SAMPLE CORKECTED MASS EMISSIONS AUX . AUX. AUX.e
HANGE METER CUMC. RANGE ™METER CUNCe CONCENTRATIONS GMS. GMS/MI GMS/KM FIELD]L FIELD2 CODE
HC=-F 1D lao 36,6 Zlelhn la 7.0 S.16 22.38 PPM l.71 0,437 0.272
NOX~CHEM 15 36.9 13,63 Is U0 040 18,63 PPM 4,77 1.220 0,758 MPG KPL L/7100KM
€02 23 “2.0 U900 23 1.7 0,033 0.870 % 2107.45 538,989 334,912 1643 6,92 14.5
co 17 31.8 78,10 17 Vel ve72 77.51 PPM 11,95 3.056 1.499
COMMENTS: PASSMASTER TESTING BASELNE HOOM v BS DEG. F NO A/C & NO DEVICE
Y NYND SITFIN220 TFST # AN=n4AY

v
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31 of 53 -
kP, aLT, EQUIVALENT ACTUAL OVER= fommmweene TEST TYPE eve——weey
FR, VER~ REP. KUN, RETEST HePo TEST DYNO TRANS . DRIVE EXPERIMENTAL '
CODE VEHICLE .0, SION Evar INIT. CHG. COOE ACHP METH, WETGHT HePo CONFG. CODE /mw==ve TEST PROCEDURE ew===e/
20 FMulG9F 150932 7] N . 4000 14.3 BAG BY BAG
: LR IVE MEASURED
curp AXLE - AXLE /--- IGNITION TIMING ===/ /e==<== @ CQ ~~=-===/ " ]OLE SOAK COASTDOWN
PREP DATE wEIGHT WwEIGHT  LAUGE  MEASUKE ”) #2 wPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EmFETY
/= AMBIFNT TEST CONDITIONS =« /
HARO wET veY cvs
"Ho BuLY HULH UNITS unltT
28.86 56.0 83.0 ] 20cC -
ACTUAL
Ny*0 INFRTEA  INDICATED DVU TINE NOX RELATIVE ~
TEST DATE MK. SITE SETTING DYHNU H.Pe HePs OD0Me PRESSURE FACTOR HUMIDITY ALDEHYDES
11- 8=-79 14 D220 4000 14.3 12914.0 45,00 0.,9733 9.7
BAG 1 3.590 MILES S5.778 =« VMIX= 270%.0 CULFT. DILUTION FACTOR = 9,004
SITE wAZ2]6 EXHBUST SAUMLE HACKRGROUMI) SAMPLE COHKECTED MASS EMISSIONS AUX e AUXe AUX.
RANGE METEW CUNC. WANGE METER CONCe CONCENTRATIONS GMS. GMS/M] GMS/nM FIELD] FIELD2 CODE ~
HC=-F ID 15 64,0 nh.le s 3.5 S5.23 91.47 PPM 4,06 1.125 0,699
NOX=-CHEM 15 95.0 41445 15 V.0 U0 4T85 PPM 6.82 1.901 1.181 MPG KPL L/100KM
coe 23 62.0 leau? 23 2.0 0.039 1372 » 1923.61 535,769 332.912 15.6 6.64 15.1 LN
co 19 7.0 Tly.un 19 0.0 0.0 719.48 PPN 64.17 17.873 11.106
BAG 2 3.910 MILES 6.293 xM VMIX= 646670 CU.FTe. DILUTION FACTOR = 13,181 =
SITE #A216 FXRNAUST SAMPLE BaCKGHOUND SAMPLE CORRECTED MASS EMISSIONS AUX ., AUX . AUX o . e
PANGE METER CUNC. RANGE METEW CUNC. CONCENTRATIONS GMS. GMS/M] GMS/KM FIELD] FIELD2 COOE
HC=-F 1D 16 62.3 46.%93 14 6.9 5.09 4]1.83 PPM 3.19 0,815 0,507 3
NOX~-CHEM 15 459 [{ERLY 15 Vel 0.05 22.89 PPM 5.63 le440 0,895 MPG KPL L7100kM 0~
co2 23 49,3 UeYyn0 23 2.0 0.039 0+945 % 2283.89 5844115 362,952 1446 6,22 16.1
co 17 128.0 Jlv.08 17 V.0 Va0 318.08 PPM 48,94 12.518 7.778 O
COMMENTS: PASSMASTER FEKU TESTING ROOM v H5 DEG. F A/C ON & OEVICE OFF
O

6260 O

DYNO SITE:D220
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v Sy Leu, Lo ¥ o veWICLE ANALYSIS | PROCESSEDS 14152110 NOV 134 1979
32 of 53
MER, ALT, EQUIVALENT ACTUAL OVER=- fomwvwanaen TEST TYPE eeecesca/
MFR, : VK~ web . RUtl.e RETEST HelP, TEST 0OYNO TRANS . ORIVE EXPERIMENTAL
<ODE VERICLE .U, Slun gvap INJT. CHi.  CUDE  ACHP METH. WE IGHT HePo CONFGe CODE fommonn TEST PROCEDURE ww=c=e/
20 FM6I09F 150932 0 N : 4000 1643 BAG BY BAG
. D IVE : MEASURED
CliRt AxLE AXLF /=== JGNITION TIMING ===/ [eeveces § (0 ~w=~==/ I0LE SOAK COASTDOWN
PREP DATE WETOHT  whEIGRT  GauGE M ASUKE 8] H2 RPM GEAR LEFT RIGHT COMB RPM GEBR PERIOD TIME
EMPTY
/= AMBIENT TEST CONDITIONS - /
RARD wET Doy cvs
L) BuLH BULS UNITS UNTT
2R.68 55.0 4340 v 20¢
ACTuUAL
DYND INE=TIA  INDICATED OVY TIRE NOX . RELATIVE
TEST NATE HR, SITE SETTING UDYNO H.P. H,Pe 004 PRESSURE FACTOR HUMIOITY ALDEHYDES
11- 8-79 1% 0220 4000 16.3 12921.0 45,00 0.9642 38.3
gadG 1 J.590 MILES S.77H »*u VMIX= 272440 CULFT, OILUTION FACTOR = 9,095
SITE »a216 EAHMAUST SavpLe AACAGROUND SAMPLE CURKECTED MASS EMISSIONS AUX . AUX. AUX,
HANGE  METEN CONC.  RANGE  METEPR CONC. CONCENTRAT{UNS GMS. GMS/M] GMS/KM FIELDI FIELDZ2 CODE
HC=F [0 15 hlet) Ylenl 15 s He.08 AT.0Y PPM 3.87 1.079 0.671
NOX~CHEM 15 97.1 an. ki 15 ve2 0.10 48,74 PPM 6.94 1.933 1.201 MPG KPL L/Z100KM
cuz 23 Hlen 1.395 23 2 0.039 le362 @ 1921.79 535%.317 332.630 15.7 6.67 15.0
co 19 w7 tHl. Y 19 Usl 093 680,26 PPM 61.09 17.018 10,576
BAG 2 3.910 MILES 6.293 ¢M VMIX= 4659.0 CU.FT, DILUTION FACTOR = 12.898
SITE «a?lé6 EARAUST SAMPLE BACKGROUND SaMPLE CURRECTED MASS EMISSIONS AUX, AUX. AUK.
RANGE e Tt CunNGe waNoE METER CONC. CONCENTRATIONS GMS . GMS/MI GMS/KM FIELD] FIELD2 CODE
HC-F 1D o 4143 Hy .95 IS 6.9 5.09 56425 PPM 4,28 1.095 0.680
NOX=CHEM 15 39,0 19.69 15 0.1 Ue09 19.64 PPM 4.78 1.222 0.759 MPG KPL L7100KM
co2 23 4S54 Wedn 3 23 1.6 V031 0.954 % 2303.24 589.065 366,028 1402 6,05 16,5
(o}] | ] 100.2 502451 18 0.0 0e0 502.51 PPM 77.19 19.741 12.267

COMMENTS: PASSMASTER FERD TEHTING CuLD #OOM @ 85 DEGe F A/C ON' DEVICE OFF
ROOM TEMP OUT UF SKFEC ~ 100 VEG. F

6260 0

DYNO SITE:D220

TEST # 80~0483
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14F
FR, . VEH- KE
COOE VE4ICLE 1.D. SION EVAP INI
20 FM4l069F150632 0 N
. UWIVE
CuRy AXLE
PREP DATE wEIOGHT  WwEIGHT GAUGE

EMPTY

/= AMATENT TEST CONNITIUNS - /

BARO wET bRy Cvs
"HG BULB suULE UNITS UNIT
2H.Rb S6.0 BT.0 L 2OcC
ACTUAL
DYHRO Inewila  INDIC
TEST DATE HH, SITE SETTING  UYNU
11- 4-79 16 (e2o 6«00 16
BAO 1 3e290 MILES Se773 KM
SITF #a2le ExnAat)ST Samelt
FANOE  METER CuNC,
HC-FID 15 14,9 1li.nb
MOX=CHEM 15 #85.0 “2eTn
cne 23 60.8 1.375
co 19 97.7 y18.79
B8AG 2 3.310 MILES 6,293 xM
SITe waAZle EXHAUST SAMFELE
HENGE METEW CunC.
HC=FID le HUoWY Al .hG
MUX=CHEM 15 39,2 lveYy
coz 23 45.0 VY73
.0 18 101.7 Slue s

COMMENTSE PASSHMASTER FEWD TESTING

. aLT, EWUUIVALEN
Pe HUve RETEST HePo TEST
Te CHG. CUDE ACHP METH,. WE IGHT
. 4000
AxLE /=== IGNITION TIMING ===y /
ME ASURE #1 #2 RPM GEAR
ATED ovu TIRE NOX
Hoele HePo  ODOM, PRESSURE FACTOR
.3 1292940 45,00 0.9517

VMIX= 2755,0 CULFT.

HACKGRUUND SAMPLE CORRECTED
RAMNOE  METER CONC. CONCENTHRATIONS
15 3.1 “.63 107,75 PPM°
15 V.0 0.0 42.78 PPM
Z3 2.V 0,039 1,360 %
19 0.0 0.0 978.79 PPM
VMiX= 4663.0 CU.FT,
BACKGROUNI) SAMPLE CURKECTED
RANGE  METER CONCe. CONCENTRATIONS
16 6.3 4 66 56436 PPM
15 0.0 0.0 19.79 PPM
23 1e7 0,033 0.943 %
18 U.0 Vet S510.35 PPM

COLD HOUM « u5 DEGe. A/C ON$ DEVICE OFF

~260 0

- - en e own V-

33 of 53 -
T ACTUAL OVERe /=e==eccace TEST TYPE =cceccas/ C
DYNO TRANS.  DRIVE EXPERIMENTAL
HoP, CONFG,  CODE /ewe-== TEST PROCEDURE wewea=/
14,3 BAG BY ‘BAG
MEASURED
~eeom= § CQ =-w===/ "IDLE SOAK COASTDOWN
LEFT  RIGHT coMB RPM  GEAR PERIOD TIME 2
RELATIVE
HUMIDITY ALDEHYDES
32.5 i
DILUTION FACTOR = 9,031
MASS EMISSIONS AUX, AUX.  AUX,
GMS, GMS/MI GMS/KM  FIELDl  FIELDZ2 CODE
4,85 1,350 0.839
6.07 1.692 1.051 MPG KPL  L/100XM
1913,31 532,955 331,163 15.4 6.56 15.3 .
88,91 24,765 15,388
DILUTION FACTOR = 13.011 |
MASS EMISSIONS AUX. AUX.  AUX, : -
GMS., GMS/M] GMS/KRM  FIELD1  FIELD2 CODE
4.29 1.098 0.682 -~
4,76 1.216 0.756 MPG KPL  L/100KM -
2277.31 582.431 361,906 1646 6,11 16,6 .
78.46 20,067 12,469 c '

NYNN STTFEN220 TFST 8 RN=NGAG
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OYND SITE:D220U IFST o sl-pupbH | PROCESSED? 153107139 NOV 134 1979
34 of 53
Mk, ALT. EQUIVALENT ACTUAL OVER=- [=memeccce TEST TYPE eeeeceacs/
FR, VEr= NEP. KUMe RETEST HeP, TEST DYNO TRANS. DRIVE EXPERIMENTAL
CODE VERICLE I.0D. SION kEvaP INIT. CHGO.  CUDE  ACHP  METH. WETGHT HePo CONFGoe CODE /=mom== TEST PROCEDURE ==v===/
20 FMLIG9F150932 4] N 4000 1443 BAG BY BAG
D IvE MEASURED
Cuns oxLE AXLE /=== IONITION TIMING ==~/ /[reee== § CO ==we===/ IDLE SO0AK COASTOOWN
PREP DATE wEIGHT WwEIOGRT  GAUGE  MLASURE £ we RPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EvPTY .
/~ AMHIENT TEST CONDPITIONS - /
RARO wET Duey Vs
"HG BuLSH BULE UNITS UNIT
2R«RB9 59,0 850 v 20c
ACTUAL
DY O INFwTla  INDICATED vvuy TIRE NOX RELATIVE
TEST DATE HR. SITE SETTING  UYND HoH, HeP, 0DOMe PRESSURE FACTOR HUMIDITY ALDEHYDES
11- B8-719 16 U220 6000 14,3 1293540 45,00 1.0100 4l.5
BAG 1 3.590 MILES S.778 kM VMIX= 2727.0 CU.FT, DILUTION FACTOR = 9,009
SITE =A2]b FRHAUST SAMPLE BACKOROUNGD SAMPLE CORKRECTED MASS E£MISSIONS AUX AUX .o AUX.
HANGE METER CunC. RANGE  METEX CUNCy  CONCENTHATIONS GMS, GMS/M] GMS/KM FIELD] F1ELD2 CODE
HC=-F 1D 15 hled 9l 15 3.0 Lo6H 88,08 PPM™ 3.92 1,093 0.679
NOX=CHEM 15 79.2 39,19 15 0.1 0.05 39.80 PPM S.94 1.654 1.028 MPG KPL LZ100KM
co2 23 6l.Y le6na 23 2.3 Ne0GG 14365 & 1927.98 537.061 333.702 15.6 6,62 1S.1
co 19 75.5 Tul 39 19 0,0 0.0 T41.,39 PPM 66.66 18.568 11,537
BAG 2 3.910 MILES #/.293 M VMIX= 666H.0 CULFT, DILUTION FACTOR = ]13.075
SITE #4216 FAHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUX e AUX e
RANGE METEW CUNC.  KRANGE  METER CuNC. CONCENTRATIONS GMS. GMS/MI] GMS /KM FIELDL FIELD2 CODE
HC-F 1D 16 he,} Py ) 16 52 6.7 43,68 PPM 3.33 0.852 0.529
MOX=CHEM 15 45.3 2l oMt 15 V.l 0.05 22.79 PPM S5.82 1.6489 0,925 MPG KPL L/7100KM
coe 23 45.6 VeYh7 23 2.4 0,039 06952 % 2302.15 588,784 365,854 14.5 6.16 16.2
co 18 66,4 Jebdll 1§ V.0 0.0 32613 PPM 50.19 12,837 7.976
COMMENTS? PASSMASTEW FERO TESTING ROOM @ HYS DEG., F A/C ON & DEVICE ON
BLUE LEBAVON - -
6260 N NDYNO STTFIN220 TFST # AN-06AS
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35 of 53
. ME, aLT. EVUIVALENT ACTUAL OVER-  /ewemccees TEST TYPE =wcecmeay
Fa, VE K= REP. KUN. KETEST HePo TEST DYNO TRANS, DRIVE EXPERIMENTAL
CO0E VEnICLE 1.0. SION Evar INIT. CHG. COUDE  ACHP  METH. WEIGHT - H.P, CONFGe CODE /===e== TEST PROCEDURE ======/
20 FMG)G9F 150932 0 t . 64000 14.3 BAG BY BAG
D Ive ) . MEASURF.N
Cuwb axLE ©AXLE /=== IGNITION TIMING ===/ /[==cee= § C0 =ceme=/ I0LE SOAK COASTDOWN
PHEP DATE WEIGHT WEIGHT GAUGE MEASURE sl w2 RPM - GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
FrPlyY
/=~ AMALIFNT TEST CONDITIONS - /
AARN wET voyY “vs
"HO BuLB HULR UNITS UNITT
2He90 53.0 i oS u 2.
ACTUAL
DyY~NO INF~TTa  |NDICATED Pvu TIPE NOX RELATIVE
TEST DATE nR., SITE SETTING DYND n.P. HoPe O0DOM, PHRESSURE FACTOR HUMIDITY ALDEHYDES
11- 8~79 171 D220 40" 14.3 12963.0 45,00 0.9416 33.9
BAG 1  3.590 MILES S.77b »M VMIA= 2727.0 Cll.FT, DILUTION FACTOR = 9,303
SITE #A2)6 EXHAUST SAMPLE HACKGROUMI) SAMPLE CORRECTED MASS EMISSIONS AUX . ~ AUX. AUX.
RANGE METER CUNCoe RANGE METEWR CONC. CONCENTRATIONS GMS.,. GMS/M1 GMS/KM FIELDL FIELD2 CODE
HC=-F 1D 15 56,9 HBei,6h 15 30 Y] 84,46 PPM 3. 76 1.048 0.651
NOX=CHEM 15 90,0 43,31 15 V.0 0.0 45431 PPM 6430 1.755 1.091 MPG KPL LZ100KM
co2 23 LI PR) 1,361 22 l.6 0.031] 1,334 % 1R84,.71 524,989 326,213 16.0 6.78 14.7
co 19 71.7 701,61 19 0.0 0.0 701.81 PPM 63.10 17.576 10.921
BAG 2 13.910 MILES 6.293 nM VMIX= 46650 CULFT, DILUTION FACTOR = 13.346
SITE #aA216 EXHAUST SAaMBLE HACKGROUND SaMPLE CURRECTED MASS EMISSIONS AUX o AUX . AUX.
FANGE  METEw CunCe PRANGE METEW CUNCs CONCENTRATIONS GMS GMS/M] GMS/KM FIELD] FIELD2 CODE
HC=F 1D 16 55.4 alebe la 5.9 4,35 37.60 PPM 2.86 0,733 0,455
MOX = HEM 15 4943 2646 15 0.0 0.0 24.84 PPM S5.91 1.512 0,939 MPG KPL L/Z100KM
co2 21 45,0 De9173 23 1.7 0.033 0.943 % 2278,13 582,642 362,037 14,7 6,27 16.0
co 18 55.3 271.93 18 0.0 0,0 271.93 PPM 41,82 10,697 646067

COMMENTS: PASSMASTER FEwD TESTING

#7 LAG NEVICE UN ~ A/C UN CULD KOOM AT o5 DEG. F

6260 0 NYNO SITFIN220

TFST § RN=N4RA
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MEQ, ALT. EQUIVALENT ACTUAL OVER= /
wFa, VER= REP. RN, RETEST HePo TEST DYNO TRANS, DRIVE
.00E VEMICLE 1.0 SION Evar InlT. CHG. CODE  ACHP  METH. WETGHT HePo CONF G, CODE /
40 6J6T7A9H4123351 0 7] . 3500 H

ORIVE -
Curl’ AxLE axpt /=== IONITION TIMING ===/ [==ecec== % COQ wsc====/ I0LE
PREP DATE WEIGHT  WEIGHT GausE MEASURE al a2 KPM GEAR LEFT RIGHT COMB RPM GE
EMPTY
/= AMAIENT TEST CONDITIONS - /
BARO wET LRy Cvs
WHG suLB 8ULB UMITS UNLT
28.88 61.5 76.3 F 27C
ACTUAL .
DYNO INERTIA INDICATED vy TirE NOX RELATIVE
TEST DATE MR, SITE SETTING UYNO H.P. H.P. ODO1, PRESSURE FACTOR -HUMIDITY ALDEHYDES
11- 8=79 15 D207 3500 Yo7 148485.0 45,00 049463 48,2
BAG 1 104327 MILES 16.620 KM 26078, ROLL KEVS, VMIX= 39%4,.,0 CUFT, DILUTION FACTOR = 6524

SITE #4215 EXHAUST SAMPLE dACROHOUND SAMPLE CORRECTED MASS EMISSIONS
RANGE METER CUNC. RANGE METER CONCa CONCENTRATIONS GMS., OMS/M] GMS/KM
HC=F 1D 16 L3.0 32.03 la 3.9 286 29.60 PPM 1.93 0.186 0.116
NOX-CHEM 17 uh,l 116.67 17 0.0 0.0 116.67 PPM 23.82 2.307 1.633
coz 23 73.6 Z.0l4 23 240 0.062 1.979 % 4084,23 395,493 245,748
co 18 76,2 36b.72 15 0.0 0.0 366,72 PPM 48.17 4,666 2.898
#EIGHTED VALUES HC co coe NOX MPG
GPAMS/MILF 0.19 He7 3vv. 2.31 WEIGHTED VALUES 22.0
dEFORE HUUNDING Os18h6 4,064 395,49 2.3067 2240059
GRAMS /KM 0.116 2490 246 1,43 72-74 FTP 22.0
BEFORE ROUNDING 0.11587 2.8983 245.74 1.,4333 21.9929
UNWE IGHTED FTP 22.0
21,9929
COMMENTSS: DEVICE OFFe A/C ON FULL
6292 0 DYNO SI

. r«-)b-—-.;.-.u;; .

36 of 53
cecnvevena TEST TYPE wwemcces/
EXPERIMENTAL - -
~=e=ee TEST PROCEDURE =====</ , N
WFE . : ’
MEASURED
SOAK COASTOOWN
AR PERIOD TIME oA
AUX. AUK.  AUX. '
FIELDl  FIELD2 COOE
.z 9
MPG KPL  L/100KM
22.0 9.35 10,7
KPL LZ100KM L
9.3 10.7
9.3363 10,7108
9.4 10.7
9.3501 10.6950 o
9.6 10.7
9.3501 10.6949 o
= o
TE1D207  TEST # 80-0650



|

MFR, VER=
ODE VEHICLE [.D. SIon t
L0  LJ6T7A9H123351 0

DHIVE
Ccu~e axLE
PREP DATE WEJGHT  WwEIGHT
/= AMAIENT TEST CONDITIONS -
BARO wET Dwy
HHG BULYH HULR UN]TS
2R.86 61.5 73.5 F
ACTuUAL
DYNO INERTIA

TEST DATE Hw, SITE SETTING
11- 8-79 14 U207 3500

BAG 1 3.561 MILES 5,731 r#m

SITE #AZiS FAMAUST SA4P

RAMGE  METER

HC=F 1D 16 76,0

NOX=CHEM 16 1247

co2 23 54.8
co 20 79.6 1
JAG 2 3.836 MILES 6.173 kM
SITE #A215 EXHAUST SAmp

RANGE  METEWR

HC=-F 1D 1a 67,0

NOX=CHEM 15 3%.1

cn2 23 39.0

co 1A $3.4

BAG 3 3,530 MILES S.6H]1 "M

SITE #A21S EARAUST SA“P
HANGE METER
HC=-FID 16 T1.8
NOX=CHEM 16 56.1
coe 23 S0.7
co 17 46,0
WEIGHTED VALUES HC
GRAMS/MILE 1.09
BEFORE ROUNDING 1.0931
GRAMS /KM 0.0179
BEFORE ROUNDING 0667924

“OMMENTS: DEVICE OFFs A/C ON

37 of 53
MF R, ALT. EQUIVALENT  ACTUAL OVER= /omerecnce TEST TYPE ~mm~ewmes/
REP. RUN. RETEST HelP, TEST DYNO TRANS, DRIVE EXPERIMENTAL
VAP INIT. ChGe CODE  ACHP  METH, wE [GHT HePo CONFG. CODE /oee=ae TEST PROCEODURE ~=====/
N 3500 CVS 7S-LATER
MEASURED
AXLE /=== IGNITION TIMING ===/ /o==o=e & CQ ~=<===/ . IDLE SO0AK COASTDOWN
GAUGE  MEASURE #l ue RPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EMPTY :
/
cvs
UNTT
2
INDICATED bDvu TIHE NOX RELATIVE
DYND H.P. HePe 000M. PRESSURE FACTOR MHUMIDITY ALDEHYVES
Yol 16K74,0 45,00 0.9522 50,6
8303, ROLL REVS. VMIX= 2762.0 CULFT, DILUTION FACTOR = 8.387
L¥ BACRGROUND SAMPLE COrRECTED MASS EMISSIONS AUX. AUX,. AUX,
CUNC. WANDE b TER CUNCe CONCENTRATIONS GMS . GMS/M] GMS/KM FIELDl  FIELD2 COODE
22¢.22 Is6 0e9 2.70 219.84 PPM 9.92 2.784 1.730
T1lenn 16 Ued 051 Tle42 PPH 10,17 2eHS7 1.775 MPG KPL L/100KM
1.394 23 2.1 v.062 1.361 % 1948,04 547,030 339.909 14,1 6,01 16,6
771.60 20 0.3 S.74 1766,.56 PPHM 160,87 45,173 28,069
BY44, RHOLL REVS, VMIX= 6722.0 CU.FT, DILUTION FACTOR = 13.R67 -
LE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUX, AUX.
CUMCe HANGE METER CONCe CONCENTKRATIUNS OMS .« GMS/M[ GMS/nM FIELD] FIELD2 CODE
35,06 14 4.0 2oyt 32.32 PPM 2449 0.650 0.406
17.8¢2 15 Ul Ul 17.82 PPM 6,36 1.131 0.703 MPG KPL L/100KM
Ver3? 23 1.9 0,040 0.900 % 2200.79 573.714 356,490 15.0 6,36 15.7
26c .66 17 0.0 0.0 202.46 PPM 40,86 10.652 6.619
H230. ROLL WFVS, VMiX= 2759.0 CU.FT, DILUTION FACTOR = 104,156
LF BACKGHOUND SAMPLE CORRECTED MASS EMISSIONS AUX o AUX. AUX.
CUtC. HANGE  METER CUNC. CONCENTKATIONS GMS . GMS/M] GMS/KM.  FlELD]) FIELD2 CODE
53.H0 1¢ d.7 2.72 51 e35 PPM 2431 0.655 04407
5947 15 0.1 0405 55.32 PPM T.87 2.230 1.386 MPG KPL L/100KM
L1273 23 l.8 0,038 1239 & 1771 .47 501.862 311.842 17.0 Te24 13.8
“0b.93 19 0.0 0.0 406493 PPM 37.02 10,6487 6,516
co coe NOX MPG KPL L/Z7100KM
1/.h 549, 1.79 WEIGHTED VALUES 15.3 6.5 15.6
17.753 SuH,.56 1.78K%5 15.278% 6,4987 15,3875
11.03 3a4l, l.11 72=-74 FTP 16,6 642 161
11.0312 340.86 1.1113 14,5676 6.1933 16,1463
UNWE IGHTED FTP 15.3 6.5 154
15.2861 6,4988 15.3872
FuLL
6252 0 DYNO SITE:D207 TEST # 80=0649

0

0
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. ) MEb, ALT, EQUIVALENT  ACTUAL OVER= /=wmccones TEST TYPE weocecee=/
uFR, Vi k- ~EP. KUV WETEST HeP o TEST OYNO TRANS, DRIVE EXPERIMENTAL
O0E VEHICLE 1.0 SIUN tvarl InIT. CHG, Cudt ACHP METH, WETOHT HePo CONFG. CODE /o=m=e== TEST PROCEDURE =ewew=/
“n  wJuTA9n12335) 0 N : 3%00 HWFE
: D IVE MEASUREQ v
Cuvy AKLE AXLE /~== IGNITION TIMING ==v/ /[=e=e=e § CQ =cve==/ I10LE SOAK COASTOOWN !
PrEF DATE wEIOGHT  WEIUHT  GAUGE  “MEASUKE al &l HPM GEAR LEFT RIGHT COMB RPM GEAR PERIOOD TIME
: EMFTY
/= AMBIENT TEST CONDITIONS - /
AAKO wET Doy , Cvs
"G BulLo LULA UnITsS UNIT
29.23 6l.3 Taets F T
ACLTUAL
Ny a0 JtavTia  INDICATRD  Uvy TI~E NOX RELATIVE
TEST OATE HR, SITE SETTIty  UYNO H.P, HP, 0004, PRESSURE FACTOR HUMIOITY ALDEHYDES
11= 7-79 14 D207 3500 9,7 14456.9 45,00 0.9375 47.0
vAG 1 10,187 MILES loedvs kM 23/5], ROLL wEFVS, VMIXz= 4117.0 CUFT,. DILUTION FACTOR = 7.85¢ :
SITE =a21% EXHAUST SAMYLE BACKGROUND SAMPLE CURRECTED MASS EMISSIONS AUX. AUX. AUX,
HANGE  “ETER CUNC.  Pabior,  #eliek CONC.  CONCENTHATIONS OMS. GMS/M] GMS/KM FlEvLol FIELD2 COOE
HC=F L 14 {4 15.31 la 3.4 2.79 L2.87 PPM 0.87 0,085 0,053
MNOX=CHEM 16 60,3 63,67 16 0.1 0.10 63,34 PPM 13.25 1.301 0,808 MPG KPL  L/100KM
cue 23 64,2 lebyy 23 [ iy ls666 & 3550,33 348,526 216.564 2543 10.77 9.3
co 17 220 S¢.31 17 (Y] 0.0 Yu.5) PPM 7.40 0.726 0.451 .
AEILAHTED vALUES HC o cue NOX MPG KPL L/Z100KM . .
GRAMS/ZMILE 0,08 0.7 349, 1.30 WEIGHTED VALUES 25.3 10.8 9,3 . !
dEFORE KOUNDING U.0H86Y U726 3e8.52 1.3006 2543119 10.7525 9.3001 -
HRAMS /KM 0,093 .65 217. 0.81 7274 FTP 25.4 10.8 9.3 o -
HEF URE HOUNDING n.05278 N.6513 216456 0.8082 25,3538 10.7790 9.2772 T o
. UNWEIGHTED FTP  25.4 10.8 9.3
25,3538 10,7790 9.2772 !
COMMENTSS PASSMASTER HASEL INF |
Ve
t
a2%2 0 OYNO SITE1D207 TEST ¥ B0~Q448 *
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MF R, ALT. EQUIVALENT ACTUAL OVERe /=w=ee=mcn TEST TYPE ~cmawme=y
Fa, VER= HEP. RUN. RETEST HeP, TEST DYNO TRANS.  DRIVE EXPERIMENTAL
JUE  VEHICLE 1.0. SION EVAP INIT. CHG. CODE ACHP METH, HEIGHT HePo CONFG.  CODE /====== TEST PROCEQURE ====s<a/
40  ©J6TA9M1233S) 0 N . 3500 CVS 7S-LATER
0w VE ) MEASURED
CuRS Axik AXLE fme~ IGNITION TIMING ==~/ /=-==e= § C0 ===-==/ IDLE SOAK COASTDOWN
PREP DATE wEIGHT WEILHT  GAUGE MEASUKE  a] "2 RPM  GEAR LEFT  RIGHT COMB RPM  GEAR PERIOD TIME
FraPTY
/- BMBIENT TEST CONOITIONS - / ‘
BARO wET pevy CVs
i BULB stiLd uniTsS UNLT
25.26  61.0 73.9 F 27
ACTuUAL
DYNo  INE~TIR IMDICATED  Dvu TIRE NOX RELATIVE
TEST DATE nR. SITE  SETTING UYNG H.P.  H.F, ODOM, PRESSURE FACTOR HUMIDITY ALDEHYDES
11- 7=-79 12 0Leo7 39500 Ye7 1483640 45,00  0.9349 47.4
BAG 1 3.578 MILES S.758 xd 08362, WOLL KEVS, VMIX= 2834,0 CU.FT, .DILUTION FACTOR = 10,05
SITE ®#A215 FXHAUST SAMELE BACKGROUND SAMPLE CURRECTED MASS EMISSIONS AUX, AUXo  AUX.
RANGE  METER CONCe RANGE METER CONCos CONCEiTRATIONS GMS. GMS /M1 GMS/KM FIELD] FIELO2 CODE
HC=-FID 16 68,2  c04.46 16 0.9 2470 202,40 PPM Y.37 2.618 1.627
NOX=CHEM 1s 91.6 464,37 15 0ol 0.05 46433 PPH 6.65 1.858 1.155 MPG KPL  L/100KM
cuz 23 ey ,2 1.199 ¢3 Zel Vl,006 1,159 % 1702.08 475,728 295,606 16,7 T.11 la,1
co 20 S¢.1  1133.90 20 Ued S5.74 1128.73 PPM 105.46 29.477 18.316
Y
886G 2 3,840 MILES 6.180 nM 8956. ROLL HEVS, VMIX= 4B805.0 CU.FTo  DILUTION FACTOR = 17.733
SITE ©4215 EARAUST SAaMPLE BACKGNUUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUXe  AUX.
RANGE “ETE« CONC.  RANGE  METER CUONCe CONCENTRATIONS GMS . GMS/M] GMS/KM FlELD] FIELD2 CODE
HC-F 1D 16 2h. e 2u.91 14 4.2 3.09 18,00 Prm 1ol 0.368 0.229
NOR=CrHEHM 14 44,6 11.24 1o 0ol U.03 1125 PPM 2.7 0.713 0.463 HPG KPL  L/I0OKM
cou2 23 31.9 U.T4b 23 1.8 0.038 0710 % 176800 460,378 286,046 19.0 8.08 12.4
cu 17 31.8 77,71 17 Uat Vel 7771 PPu 12.31 3,206 1.992 =
BAG 3 3.569 MILES S.743 KM 6321e RULL REVS,. VMIA= 2814.0 CUFTo  DILUTION F4CTOR = 12,183
SITE #4215 EXHAUST SaMPLE BACKGRUUND SAMPLE CORRECTED MASS EMISSIONS AUX . AUXe  AUX, ]
HANGE METER CONC. RANGE METER CUNCs CONCENTRATIONS GMS ., GMS/M] GMS/KM  FIELD1  FIELD2 <CODE =
rC=F IO lae «7.1 15,12 14 442 3,09 32.29 PPM 1.8 Q.416 0.258
HOX-CHEM 15 77.1 3s6.98 14 0ol V.03 36,95 PPM 5.55 1,555 0.966 MPG KPL  L/100KM
co2 23 a6, 3 l.ub6 23 1.4 0.038 1,051 % 1532, 14 429,310 266,761 2004 B.67 11.5 B
cv 17 46, 108,57 i ] 0.0 108457 PPM 10,07 2.822 1.754
wE IGHTED vALUES nC cu cuz HOX MPG KPL L/100KM
OHAMS/MILE 0.85 6.5 453, lelb WEIGHTED VALUES  18.8 8,0 12.5
SEFORE HOUNDING Cobial6 Bebbb 455403 lelBlH 18,826) 7.,9951 12.5075
GRAMS/KH 0.527 %31 283, 9,73 72-76 FTP 17,8 7.5 13.2
BEFORE HOUNDING 0.52664 5.3120 282,74 0.7302 17,8395 7.5863 13,1850
UNKEIGHTED FIP  18.6 7.9 12.6
1845958 7.9059 12,6467
COMMENTS: BAG 2 IS 3 SECONDS SHORT - o
PASSMASTER BASELINE s
';;,'
6ese 0 OYNO SITEID207 TEST & 80-0447

L T )
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MFR, aLT. £ . JIVALENT ACTUAL OVER=  /~=ewe=ece TEST TYPE ===eecce/ ’ E
-MFR, . VEK- REP, RUN, RETEST HeP, TEST 0YNQ TRANS.  ORIVE EXPERIMENTAL e ~
0DE  VEMICLE 1.0, SION EVAP INIT. CHG. CODE ACHP METH. WELIGHT Hobo CONFG,  CODE femawes TEST PRUCEDURE =e=eea/
60 4JeTA3M12335] o N : 3500 i2.2 CVS 7S=LATER -
. DRIVE : HMEASURED :
CunB AXLE AXLE /-== IGNITION TIMING =~=/ /[==ecee= & CO ==w===/ IDLE S0aK COASTDOWN
PREP DATE WEIGHT wE[GHT GAUGE MEASURE  #1 #2 RPM  GEAR LEFT  RIGHT COMB RPM  GEAR PERIOD TIME -
. EMPTY .
/=~ LMBIFNT TEST CONDITIONS - / : -
HARO wET ORY cvs ;
"HG 8uLs sULEB UNITS UNTT p
28.87  51.0 73.0 F 27¢ - H
ACTUAL N
DYNG  INERTIA INDICATED  DVU TIWE NOX RELATIVE - -3
TEST DATE hwe SITE  SETTING UYNO H.P.  H.P., 0DOMe PRESSURE FACTOR HUMIDITY ALDEHYDES :
11-15-73 16 Dz07 3500 9.7 14912.9 65,00 0.9s58 50.2
BAG 1 3.625 MILES 5.834 XM 8652, ROLL REVS. VMIX= 280240 CU.FT.  DILUTION FACTOR = 8,743 i
SITE =4215 EXHAUST SAMPLE BACKGROUND SAMPLE CURRECTED MaSS EMISSIONS AUXo AUX.  AUX. i
HANGE  METER CUNC, RANGE METER CONC. CONCENTRATIONS GMS. GMS/ML GMS/KM  FIELOl  FIELD2 CODE ]
HC-F10 16 S4.3 16313 16 te2 3.60 159,94 PPM 7.32 2.019 1.254 .
NOX=CHEM 16 603 59,51 16 Go2 0420 59.33 PPu 8,52 2.349 1,460 MPG KPL  L/100KM I
€02 23 56,6 1.392 23 2.1 0.044 12353 « 1964 .24 561.857 336,695 149 6.32 15.8 7
€0 20 55,0 1207.66 20 0.3 S.76 1202.37 PP 111,08 30,662 19,040 b
AG 2 3.874 MILES 6.235 rM  5033. ROLL REVS, VMIX= 4737.0 CU.FT.  DILUTION FACTOR = 13.845 R ~
SITE #4215 EXMAUST SAMPLE BACKGROUMD SAMPLE CORKECTED MASS EMISSIONS AUX. AUXs  AUXe -
RANGE METEK CuNC. RANGE METER CONC. CONCENTRATIONS GHMS, GMS/M] GMS/xM  FIELD1  FIELDZ2 COOE » :
HC-F 1D 16 30.9 22493 164 4.6 3.23 19,93 Prm 1.54 0.398 Goza? -~ -
NOX=CHEM 15 33.0 i6.76 15 0.1 0.05 16.71 PPM 4,06 1.667 0.650 MPG KPL  L/10O0KM ~ -
coz 23 39,5 L5023 2.1 0.044 0,909 % 2232.06 576,135  357.993 15,1 6,42 15.6 i
co 18 3l.s  152.22 18 0.0 0.0 192,22 PPM 23,77 6.136 3,813 - N
846 3 3,622 MILES S.H30 KM Basb, ROLL REVS. VMIX= 2782.0 CU.FT.  DILUTION FACTOR = 10.205
SITE #8215 FRHAUST SAMPLE BACKGHOUND SAMPLE CORKECTED MASS EMISSIONS AUX. AUXs  AUX,
HANGE  METEW CUNC. RANGE METER CUNCe CONCENTHATIONS GMS. GMS/MI GMs/eM  FIELD1  FIELD2 CODE -
HC=F 1D 14 42,5 31.65 is “ob 2,98 29.00 PPM 1.32 0364 0.226
MOX=CHEM 16 52.u 51436 15 0.0 0.0 S1.34 PPM 7.32 2.020 1.255 MPG KPL  L/100KM
co2 el 51.5 1.297 23 2.0 0.062 1.260 % 1815.45 501.168  311.411 17.5 7043 13,5 4
co 17 S1.0 125.60 17 0.0 0.0 125.60 PPM 11.52 3.180 1.976 i
WEIGHTED VALUES He co coe MO A MPG KL L/100KH -
GRAMS/MILE 0.73 10,6 S4d. 1o59 WEIGHTED VALUES  15.6 6.6 1541 ¥
BEFOPE ROUNDING 0.72% 104415 548,36 1.5854 15.6695 6.5461 15,0508
GRAMS /K 0a451 607 3al. 8,99 72=7¢ FIP 1540 6ok 15.7
HEFORE ROUNDING G.65076 6e0720 360.73 0.9851 145979 6.3762 156831
UNREIGNMTED FTP 15,7 6.7 i5.0
15,7274 6.6864 14,9556

ON

Vaewon hooked To €6R vacovumlime .

COMMENTS: dITH PASSMASTER - DEVICE ONe a/C
, .
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MFR ., ALT. EQUIVALENT ACTUAL OVER~  /===c=—ce== TEST TYPE ~ceccaca/ .
“FR, VER= HEP, RUN. RETEST H.P, TEST DYNO TRANS, DRIVE EXPERIMENTAL i
* ODE  VERICLE 1.0, SION EVAP INIT, CHG. CODE ACHP METH. WE IGHT HePe CONFG.  CODE /=eceem~ TEST PROCEDURE ==em=e/ :
40 4J6TA9H123351 0 N . . 3500 12.2 HWFE
. DRIVE . MEASURED '
CURB AXLE AXLE /=~ IGNITION TIMING ==~/ /=ce=we= % CO =~=ee==/ 1DLE SOAK COASTDOWN
PREP DATE wEIGHT WEIGHT GAUGE MEASURE  #1 #2 RPM  GEAR LEFT  RIGHT COMB RPM  GEAR PERIOD TIME 2
EMPTY
/= AMBIENT TEST CONDITIONS - /
BARO wEY pay cvs
"G BULSB sBULB UNITS UNIT
28.91  62.4 14,5 F 27¢
ACTUAL
- DYNO  INEWTIA INODICATED  Ovu T1RE NO X RELATIVE - )
TEST DATE HR. SITE  SETTING OYNU H.P.  HeP. O0DOM. PRESSURE FACTUR HUMIDITY ALDEHYDES -
11-15=7% 16 0207 3500 9.7 14933.8  65.00 0.9827 50.8 -
BAG 1 10.317 MILES 16.604 KM 24055, RULL REVS. VMIXz 6017.0 CU.FT. DILUTION FACTOR = 6,760
SITE 88215 EAMAUST SAMPLE BACKGKOUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUX.  AUXe
RANGE METER CUNC. RANGE WMETER CONC. CONCENTRATIONS GMS. GMS/M1 GMS/«M  FIELD1  FIELD2 CODE :
HC=F 1D 14 23.5 17.61 14 5.9 4430 13.70 pPPM 0.50 0.087 04056 ¢
MOX=CHEM 17 3.9  1lllle 16 0.0 0.0 1l1i.14 #PM 23.28 24256 1.402 MPG KPL  L/100KM :
coz 23 12.2 1v912 23 2.0 0.042 1,936 % 4029.62 390,578  242.696 22.6.  9.60 10,0
co 17 35.5 86,49 17 0.0 0.0 86,89 PPM 11.51 1.115 0.693 - -
. EIGHTED VALUES HC co co2 NOX MPG KPL L/100KM :
GRAMS/MILE 0.09 lo1 391. 2.26 WEIGHTED VALUES 2246 G.6 i0e0
BEFORE ROUNDING 0.0871 1.11% 390,57 2.2561 22.5644 9.5912 10.4261
GRAMS /KM 0,054 0e69 243, 1.40 72~76 FTP 226 9.6 10.4 -
BEFORE HOUNDING 0.05412 0.6930 242,69 1.64018 22,5982 9.6075 10,4085 - .
UNWEIGHTED FTP  22.6 9.6 1066 ,
22,5982 9.6075 1004085 -
“ . .
COMMENTS! WITh PASSWASTER = DEVICE ONs A/C ON  paccw heokad do EGR vacoom (ne. | -
APSZP 0 NYNN STTYF:N207 TFET # RA-DNLKD
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e nemecemermecsec—mam e —— e e ————————— 42 of 53 :
Fe, aLt. LUL VALENT  ACTUAL OVER= /==~==ceee JEST TYPE e=wevec=/
uFR, VER~- PEP, RUY.e RETEST HePo TEST DYNO TRANS« DRIVE EXPERIMENTAL
SODE VEHICLE 1.0 SION Evar InlT. CHG. COOE ACHP METH, wt 1GNT H.Po CONF G CoDE /====== TEST PROCEDURE ==e===/
020 LH&41C5K2903%9 0 N . 3500 11.2 2 BAG LA-4
DrfVE MEASURED
Cu~R AXLE AXLE /=~= IGNITION TIMING ===/ /e==cw-= % CO smonauys IDLE SOAK COASTDOWN
PREP DATE wEIGHT WEIGHT (GAaUGE MEASURE wl L4 RPM GEaRr LEFT RIGHT COMB RPM GEAR PERIOD TIME
EmMBTY ¢
/= AM3IENT TEST CONDITIONS =~ / <
BARD wET oY ctvs 3
WG guLs BULH UNITS UNTT - H
29.10 60.0 715.0 o] 2ut R £
{f —
" ACTuAL "
(DA 4T1] INE~TIA  INDICATED  LVU TIeE NUX RELATIVE R -
TEST DATE HR. SITE SETTING  UYNO H.Pe HePo 0D0%, PRESSURE FACTOR HUMIDITY ALDEHYDES
11-27-79 09 0220 3500 11.2 21651 .6h 45,900 l.0210 59.6
8A6G 1 3,590 MILES 5,773 rn VMIXz 2772.0 CULFT. DILUTION FACTOR = 11,181 -
SITE #2215 FXHAUST SAMELE BaCRGROUND SAMPLE CORRECTED MASS EMISSIONS AUX . AUX e AUX. A
HANGE  METER CUNC.  WANGE  ~ETEW CUNC, CONCENTRATIONS GHS, GMS/MI GMS/KM  FIELDL FIELD2 CODE B
HC-F 1D 14 S3.1 43,63 lo 5.3 3490 19.84 PP 1.8l 0.503 0.312 o
HOX=CrEM 16 42,7 44413 1o Ve .92 4z 29 PPM 6.48 1.806 1.122 MPG KPL L/7100KM -
coz2 23 4h .0 1e1v3 23 2.1 0,062 l.155 = 16538,.51 461,980 287,061 19,1 8.13 12.3
co 17 4,5 luenn 17 Vel Ueutt 10,42 PPM 0495 0.265 0.165 — -
BAG 2 3,910 MILES 6.293 ra4 VMIX= 4/22.0 CULFT, DILUTION FACTOR 16.6647
SITE =a215 FYraUST SAMOLE BACKGROUND SAMPLE CONRECTED MaSS EMISSIONS AUX, AUR . AUX . J
RANGE  METEk CUNC,  RaNOE  METHER CUNCe CONCENTHATIUNS GidS. GMS/MI GMS/KM FIELD] FIELD2 CO0OOE .
RC=F10 la 7.8 2u.11 14 5.3 5499 2u.48 PPM 1.89 0,483 0.300 - B i
HOX=CHEM 14 18,1 18358 16 Yol 0:20 18.19 PP 4,175 1.215 0.755 MPG KPL L/)00KM ~ . N
co2 23 3o.l Ve912 23 2el UeUGs UeB71 % 2130.28 Sa4,.829 338,541 16,2 6.90 14.5 .
co 37 leu Catel 17 Vel U.d Celtl PPH 0438 0,096 0.060 _ ~3
WEIGHTED VALUES nC co o2 MOX PG <PL L/100KM b ;
SRAMS/MILE 0,492 0177 509, 1.50 WEIGHTED VALUES 17.5 Teb 13.6 _ i
BEFGHE AUUNTING Y26 1710 50542 1,09y 17,5050 T.0372 13,4658 - -y
GHAMS /KM 0.106 Ve110 314, 0.931 72=-74 FIP 17.S Tole 1344
BEFORE WOUNUING 3660 «1100 3139 «9365 17.4990 7.4396 13.4415
UNWEIGHTED FTP 17.5 T.4 13.4
17.4990 7.4396 13.4415
COMMENTS: GREEM DART 7% ULGNEES COLN HO0M B
PASSYASTES TESTING .
BASELINE 1LAG NU A/C um DEVILE .
3
&
2
Z
2540 0 DYNO SITE:D220 TEST & 80-0722 3
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. 43 of 53
MmE, ALT EWUTVALENT  ACTUAL OVER=  /=====ce=s TEST TYPE =~vcwec=a/
MFR, . VER=- KEP, RUMNe RETEST HePs TEST DYNO TRANS, DRIVE EXPERIMENTAL
© 200E VEAICLE I.D. SIUN Evar INIT, CnGa CUDE ACHP METH, de lonT HePo CUNFG. CODE /e=wm=w= TEST PROCEDURE ==woway/ ,
020 LH41C51290359 ] N . : 3500 1l.2 2 BAG LA=6 ,
. ]
) UWIVE . MEASURED ;
Cuxg AxLE AXLE /=== IGNITION TIMING ===/ [oc—eee § (0 ww=ves/ IDLE SOAK COASTDOUWN i
PREP DATE WEIGHT Wb loHT  GAUGE MEASURE w1 nd RPM  GEAR LEFT  RIGHT COMB RPM  GEAR PERIOD TIME ot
FaPTY

/- AMBIENT TEST COMDITIONS - /

BARND wET uRY cve
PHG BuLB BlLY UNITS UnliT
29.10 6N,0 7540 [§] 20¢ .
aCTuAL .
OyYnO INE~TIa  INLICATELD  OVU FIRE NUX RELATIVE -
TEST DATE m2, SITE SETIING  OYND m.P. HeP, 0DOw. PRESSUXE FACTOR HHUMIDITY ALDEHYDES
11=27-7% 09 (220 3500 11.2 214359, 49,00 1.0210 59.6
B84AG 1 3.590 MILAS S.778 <M vHlXxz 27A9.0 CUFT. DILUTION FACTOR = 11,279 . ’
SITE 8A215 FamausT SAMPLE 8ACKGHUUNI) SaMPLE CURRECTED MASS EMISSIONS AUX o AUX. AUX .
ReGE 4R TER CUNC., RANGE METEW CUNC. CONCENTRATIONS GMS., GMS/M] GMS/KM FIELD1 FIELDZ CODE -
HC=-F 10D 14 9.1 Loaly la Sel 3.75 4. 77 PPM 1.394 0514 0.319
NO X~ rHEM 15 al.3 “le73 16 Vel 020 4] o560 PPM 6436 1.772 1.101 MPG KPL L/71GOKM
coz2 23 wl.6 lelnl Z3 l.0 0,038 lela? % 1645,.32 654.305 2Bu,.778 19.3 8,18 12.2 N
(49 17 10,0 2o ly 17 Usl 0,90 24,19 PP 2.21 0.615 0,382 -
256 2 3.910 MILES 6,263 #m VMIX=z 6710.0 CU.FT,  DILUTION FACTOR = 14,694 . )
SITE sa2ls SAHAUST SAMBPLE BACKGROUMD SaMPLE CURNECTED MASS EMISSIONS AUXo AUX . AUX o “ !
RAaNGE MFTER Culnt, RANGE  METER CONC. CONCENTRATIONS GMS e GMS/MI GMS /KM FIELDL FIELD2 CODE
HC=F 10 16 37.¢ 2/1ebh I 2.9 L I 23.8Y Prm l.84 0,470 0.292 -
NOX=CHEM 15 16.0 1427 is Jed te20 18,09 PPM 4.71 1.205 0o 7049 MPG KPL L/YIGERM =
coe 3 ka0 ye90Y 23 lon 0.038 Ceb7G % 2132.57 545.414 338.905 16.2 6.50 i%.5 ~!
co 17 Qos UasYh 17 0.0 0.0 0.96 PPM 0,15 0,938 0.u24 . v
«EIGHTED vA{LUES HC cn cue NOX MPG KPL L/7100KNM
GHAMS/MILE Qets7l Ueslo S04 Latens WEIGHTEND VALUES 17.5 7.5 13.4 _
SEFORE wOUNDIANG «690n o3l 503.7 1e676 17.5323 7.6578 13.4087 -
GHAMS /im 0.305% 0.195 313, 0.917 T2=Ta FTP 17.5 . 7.5 13:.%
BEFO2E mOUNDING L3650 alvyoa 31309 2172 17,5220 T.64579 3.4085 .
UNWE IGHTED FTP 17.5 7.5 13.4 -
17.5420 T.4579% 13.4085
COMMENTS: OWEEN DAWT 75 OEGREES COLD ROOM 2
PASSMLSTEw TESTING
BASELINE _
- j
i
e ‘3
3
o e
N DYNO STTE3220 TEST © 80-n7rs ?
%
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wrir BerCsUEEVY 1= 31 8 ey T T T T TS T UIOR T TIONY v;mrtff‘iﬁftvﬁqs::‘i PROCESSEUY 11101720
" 44 of 53 -~
. “F . ALT. EWUIVALENT  ACTUAL OVER=  f===—o=- == TEST TYPE =w=e=eaey
MFR, . Vo= REP, ®Uid, PETEST MePo TEST DYNO TRANS. DRIVE EXPERIMENTAL -
.0DE VEHICLE 1.0 SIunN EvaP INIT. CHGe CUDE oCHE  METH, wk 1GHT HoPe CONF G CODE /~===== TEST PROCEDURE =e~wes/
020 Lr61C58290359 <] N 3500 11.2 2 BAG LA-4
. DR IVE MEASURED
curg AXLE AXLE /=== JOGNITION TIMIMNG ===/ /[ocecwc-= % CO =e====~/ - JDLE S0AK COASTDO4N
PREP DATE wEIGHT  WETIOMT  GuUGH  MEASURE ul 82 PP GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
Pty

/= AMBIENT TEST COMDITIONS - 7/

HARD we T Doy Cvs
"G BuL8 BJLH UNTETS UNTET
29.12 60.0 75.0 D 200 i
ACTUAL
0Y~NO INE~Tfa INDICATED Dvu TiwE NOX RELATIVE _
TEST DATE mR. SITE SETIInNG  UYHU M, HeFe 0ODO¥e PRESSUME FACTOR HUMIDITY ALDEHYDES
11-27=-79 10 0220 3500 1.2 cl&6h.4 45,00 l.0207 5946
BAG 1 3.930 MILES S,77n M VMIX= 2a249.0 CUFT. DILUTION FACTOR = 10.581
SITE @a2ls FXRAUST SamvE HACKGNOUN SAMP(E CORRECTED MASS EMISSIONS AUX e AUK,o AUX.
PANGE  METFK CUNC. RANGE MFTEm CutiCe CONCENTHRATIONS GMS . OGMS/M] GMS /KM FI1ELD] FIELD2 CCDE
HC=-FID la LY. 35.63 la 5.3 3490 33.10 PPM 1.53 0,626 0,265
HOX=CHEM 15 48.9 49433 16 Hee 0.20 “Yela PP 7.63 2.101 1.330 MPG KPL  L/100KM
co2 23 Sv.3 Feeni 23 Zel UoeUbt 1.221 = 1790.21 498,667 309.657 17.7 T.56 13,3
co 17 Sev lee?S 17 vel 0,24 14404 PPM 131 0.364% 0.226 P
3AG 2 3.910 MILES 0,243 %= VMIA= 454340 CUF T, DILUTION FACTOR = 13349
SITE ®42l1% FEXHAUST SampPLE BLCKGHOUND SamPLE CORRECTED MASS EMISSIONS AUX. AUXe AUXe B
RanGE AR TEW Cutel. WANUE  4nTew CoNCe  CONCENTRATIONS GMS. GMS/M1 OMS/nM FIELDY FIELDZ CODE
HC=F 1D 1o 31.0 Z23.01 le 2.0 wole 19.20 PP 147 0,375 0.233
NOX=CrEM 1A 2¢e 23.23 16 Vel Y.t 2294 PPM 5.94 1519 0.944 MPG RS Ls100kw  —~ T
coe 23 “l.d e 92t 23 2.¢ U 04hH 0.95% % 2316,98 592.577 368,210 14,9 €135 15.8 )
co 17 3.3 7e9% 17 Ueil U0 Te96 Pt 1.23 Ue3l% 0.195 -
dEIOGHTED VALUES rC cH Cue 80X MPG KPL LA100K™M
HRAMS/MILF 0.600 Q4 34n S, Lek2 wEIGHTED VALUES 16,1 6.9 TS
BEFORE ROUNULING 3995 e33n3 S67.6 1.817 1641372 6.8709 14,5539 -
GRAMSG /KM NerY 0.¢1iv 340, lei3 72=74 FTP 1661 6.9 4.6
BEFOQRE wOUNDING 24181 2102 340,.3 lal2y 16,1482 6.8653 f4.5659
UNWE IGHTED FTP 16.1 6.9 HURYY
16.1482 6.8653 f4.5659
COMMENTS: GREEN narT 7% DEGRFES COLD HOOM
PASHMASTE TESTING
A/C NO DEVICE ErOIre STALLFD On START (NOTE nl0GH VMIX BAG 1)
FECY ) DYNG SITE:D220 TIEST 8 R8=-0724
Y




EL~E:§ A4

UYNG SITeiuedu T1EST & dO=y s

MF i,
MFR, “ VER- WEM, RUN. KET
jofo1s1 2 VEHICLE 1.0, SION EvAP INIT, CHG.
020 LH&llSB29035Y 0 N
- LW IVE
CuRb AXLE axXLE
PREP DATE wEIGHT WEIGHT GAUGE “EASURE
EMETY
/=~ AMBIENT TEST CONDITIONS -~ /
Bar0 wET oRY . Cvs
el BULE BSULH UNITS UNIET
29.11 60.0 75.0 V] P O
ACTuAL
HYNHQ INERTIA 1M ICATED Ovu
TEST DATE HR. SITE SEYTING  DYND AP, HoPy
11-27-79 11 w229 3500 11,2
BAG 1 3.590 MILES 5H.778 xu
SITE #a2]> EemausST Samem ¥ HACRGrOU
RAMGE  METER CunC, RanGt MBI
=C=F10 la 5247 K Y 14 [}
SOL=ChEM 1k a7 .l I6 o
cou2 23 S0.0 1292 <3 2
co 17 3.2 7.72 17 u
7346 2 3.910 MILES 64293 %M
SITE #a2is EamausT SAMELE 1aCrGROU
waNGE  METFR CUNCe  RAONGE KT
~(=F 1D l6 3i.0 23et1l 14 >
MOX=CHEM ih 2.6 246t 16 V]
cue 23 «0.7 Ue9na 23 2
co 17 Gy €el7 17 ¥}
4EIGRTED vALUES ~C Cco Ccv
OHAMS/MILE Do/ails Oeieu 536G,
8FFORL KOUNDING PR w1202 53n,.7
ORAMS /KM f1a230 e fulr=nl 335.
SEFORE ~OUNDING . £538 T =0} 3344/

GWEEMN DawT 75 DEGREES> CutD wO0M
PASOHMASTER TESTING
A/C MO DEVICE  Caw STALLED U4 STANT

COMMENTS:

aL i,
raMe

EST

CUUE  ACHP  METH,

EwUIvaten
TEST
wglonT
33500

/=== IGNITION TIMING ==~/ /

D . R2 RPi4 GEar
P 1wt NO X
000, PLESSURE  FaCTow
21873.5 45,00 1.0209
ValXx= 2192.00 CULFT,
N SambLc CORRECTRU
[ CONCe CUNCENTRATIONS
ol “aDb 3%.22 PP4
s .31 GlabS PPM
3y 0,042 1.214 ¢
2 Ueterd 7.24 PpPw
vl Xz 4nne,d CUFT,
N SAMPLE CURNECTED
£~ CONC, CIHNCENTWRATIUNS
[l Gtk 19.06 PP+
o Jell 24430 PPm
ol eluh 0941 %
o3 0.72 1.50 pPM
Z 10X
}ed3
leblo
1el3
1.14%

(Ao valx nao

7540 0

9]

45 .nf 53 -~
T  ACTUAL OVERe /=meecwe—e TEST TYPE ~cmeccee/
OYNO TRANS . DRIVE EXPERIMENTAL
HeP, CONFGe.  CODE /====en TEST PROCEDURE ==ee==/
11.2 2 BAG LA=-4
MEASURED
------ % CO =~==-e/ CIDLE SOAK COASTDOWN
LEFT  RIGHT COMB RPM  GEAR PERIOD TIME
RELATIVE
HUMIDITY ALDEHYDES
9.6
DILUTION FACTOK = 10660
Ma5S FMISSIONS AUX. AUX . AUX.
GMS, GMS/MI GMS/KM FIELD] FIELD2 COOE
l.61 0,447 V.c78
Te3v 24058 1.278 MPG KPL  L/l100KM
1756,.%4 489,288 306,030 1841 7.68 13.0 R
Ueb? 0.187 0.116 -
ODILUTION FACTOK = 13,587 - .
MASS EMISSIONS AUX, AUX. AUX.
G5, GMS/MI GMS/KM  FIELDL FIELD2 CODE
1.06 0.373 U.232
6431 le6la 1,003 MPG KPL  L/100KM — -
2283,62 S83.994 362,877 15.2 6045 15.5 =
0.23 0.059 0.037
C
. MPG KPL L/1OOKM
WEIGHTE!) VALUES 16,4 7.0 16.3
16.4156 6.9771 14.3326 C
12-74 FYP 16,6 7.0 16.3
16,4250 ©.9832 14,3199
UNWE IGHTED FTP 16.4 7.0 1443
16,4256 6.9832 1403199

OYNO SITE:D220 TEST # 83-C7e3

oo T
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Mew, ALT. ERUIVALENT  ACTUAL "\ OVER=  /ee~ecccee TEST TYPE eeccceany
MFR, VFi = REP, RUN, RETEST HePs TeEsT DYNO TRANS. DRIVE EXPERIMENTAL
“0DE VERJCLE Ie0De S1un evar INIT. CHOG.  COUE  ACHP MeTr. WEIGHT HoPe CONFGe CODE [mw=w== TEST PRUCEDURE =~=cwax/
. 320 LHe1C5%290359 f] ] 3500 11.2 2 BAG LA=o
foelvE ' MEASURED
Cuws AALe AXLE /=== JGNITION TIMING =we/ /e=wmoe= § CO =wew==/ TIDLE SOAK COASTDOWN
PREP DATE WEIGHT  WEIORT  GauGk MEASUWE al ne WPM GE AP LEFT RIGHT COMB RPM GEAR PERIOD TIME R
EMeTY .

/= &MBIENT TEST CONDITIUNS - 7/

BARO wET uey cvs
"=l suLB guyL3 ualTs UNIT
29.10  60.0 75.0 O 26C .
AC T
nyNo INETIa  1UOICATED  DVU I 1rE NOX REILATIVE _
TESY OATE w2, $17¢ SETIING  LYNU H.P. Hebo ODO . PRESSURE  FaCTux HUMIDITY ALDERYDES
11-27-79 1} g2y 3sun 1.2 2148140 45400 140210 59.6
owaG 1 3590 MILF5 5,774 sm VA= 2/47.0 CUrT. DILUTION FACTOR = 10.903
siTe =a215 EARAUST Saapie BoaCrOROIUNG SA APLE COwreCTED MASS EMISSIONS AUX o AUX. AU,
RaNGE  METEw CUlCe HaNDE  1ebHEw CuNC, CONCENTwaTIUNS 6MS, GMS/M] GMS/nM  FIELDI] FIELD2 CODE .
HC=F 1D 1% 3.0 Su.71 1o 5.0 waal b Il PPM 2431 0.643 0.399 14
NOX=CHEM 16 6o, “f.13 16 V.2 He2n 46,96 PP 7.23 2.015 1.252 MPG KPL LZ100KM
cue 23 [0 1.223 23 2.0 Ve0&2 14184 & 171029 476,404 296,024 18.5 7.88 12.7 o
(8] 17 “oy Y.65 17 Uell Uel Yabb PPM 089 0e247 0.153
AG 2 34910 MILFS  hal9s “M VMIX= 40450 CUWFTa DILUTION FACTIOR = 14,020 -
SITe wa2is t 4-AUST SameLr HACKGROUNY SAMPLE CURKECTED MASS EMISSIONS AUX o AUX. AUKe C
RLNGE F Tew CurilCoe  RaNGE vt ThEw CUNCo COUNCENTRaTIONS GMS. GMS/M] GMS/nM FIELDL FIELDZ CODE .
HC=F JU 14 33.0 26.5]) 1o 5.7 el 20.bZ2 Pbw 1.58 0,403 04251 ~
MUF=-CHEM 16 2.1 22045 14 el i)e 0 29.206 PrM 6054 1.673 1.060 MPG KPL L/7100KHM L el
cue 23 396 Let53 23 Zel Daldasd G910 22138.95 567506 352.032 15,6 6,63 15,1 ®
co 1?7 [T} 1.%3 17 Vel el 1e93 PP4 0.30 D.076 0.007 ~
~
wEIGHTED VALUES nC Cu (VP2 NODA MPO KPL LZ7100KM
ORAMS/MILE N.5}1A Gelnn 924, lernts WEIGHTED VALUES 16.9 7.2 14.0 R
BEFORE wOuOHTLG «1A0 oo lY ©23.% 1.837 16,8708 7.1637 13,9591} < .
GRAMS/KV 0,322 GemlF=iil KLY lels 72-74 FTP . 16,9 7.2 13.9 .
SEFORe ROUMDING «3219 «GALlE=01  32%5.5 1.161 16.8741 741739 . 13.9393 Z
UNWEIGHTED FTP  16.9 7.2 13.9 C u
16,8741 T41739 13.9393 ;
COMMENTS?: GREEN DART 75 DEGRELS COLOD ROOM )
PASSMASTEY TRESTING 2
B/C wlTH DEVICE (Care STALLED On STarT) .
=
Fa
4
%
560 U ) DYNO SITE:D220 TEST. # 80-0726 g
Z
g H
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MF 2, ALT. EQUIVALENT ACTuAL OVER- ‘emeeveese TEST TYPE ~weccernay
¥FR, . VER= KEP s WHUN. RETEST H.P, TEST NYNO TRANS. DRIVE EXPERIMENTAL
. 2Q0E VERICLE 1.0, Stutt Evapr IniTe CHG, CUDE ACHP METH,. WETIGHT H.Py CONF G CO0E /ewmaw= TEST PRQCEDURE #weccay
020 LH41CSR290359 0 N . 3500 11.2 2 BAG LA=~4
. OFIVE MEASURED
Cry=is AXLE AXLE /=== IGNITION TIMING ===/ [wwecee § (0 =~=====/ I0OLE SOAK COASTDOWN
PREP DATE wEIGHT  WEIOMT  GAaUGE  “EASUKRE 4] 82 KPM GEAR LEFT RIGHT COmMB RPM GEAR PERIOD TIME
EMPTY
/= AM3IENT TEST CONPITIONS - 7/
84RO wET ooy Ccvs
"HG 5ULS niLH UNITS UNIT
29.10 60.0 7540 D 2uC =
ACTuUAL
0OYNO INERTIA  INDICATED Dvu TIRE NOX RELATIVE
TEST DATE n®,. SITE SETTING UYND H,P, HoPe 0DOM. PRESSURE FACTOR HUMIDITY ALDEHYDES -
11=27-79 12 0220 3500 i1.2 21888, 45,00 1.0210 59.6
BAG 1 3.590 MILFES S.774 ¥™m VMIX= 2799.0 CULFT, DILUTION FACTOR = 10,771
SITE =a215 EXHAUST SAMPLE BACKGROUNI SAMPLE CORRECTED MASS EM]SSIONS AUX . AUX. AUX,
RAMGE  METER CunC., RANGE METER CONC. CONCENTRATIONS GMS, GMS/MI GMS/KM FIELDY FIELD2 CODE
HC=F 10D lo 8.0 SU.v3 la 9.0 3.68 47.59 PPM 2ela 04597 0.371
MOS=CHEM 15 Y0 Gy 16 Vel 0410 49,73 PPM 7.59 2.113 1.313 MPG KPL L/7100KM
coe ¢3 49,5 1,237 23 1.8 0,038 1,203 % 1719.49 479,077 297.685 1844 7.83 12.8
co 17 6.3 19.21 17 0,0 0.0 15.21 PPM 138 0,386 0,240
BAG 2 3.910 MILES K.293 rm VMIX= 4680.0 CULFT, DILUTION FACTOR = 14,182
SITE =aZ2lsS EAMAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX . AUX. AUX .
RAMHE  MFTER CUNC. HRANGE HETER CUNC. CONCENTRAT]IONS GMS., GMS/MI GMS/xM FIELDI FIELD2 CODE
HC=-F 1D le o2 o.01 16 Sel 3.68 21.99 PPM 1.68 0,630 0.267
NOX=CrEM 16 27.1 ¢lo6h 16 0o0 Va0 27.46 PPM Tell 1.818 1.129 MPG KPL L/ GORAM - &
coe 23 39.2 UeIu? 23 1.8 0,038 04907 & 2199.19 562454 349,492 15.7 6,59 5.2
co - 17 la0 Zewl} 17 0.0 Go0 Zelb) PPM 0.37 0095 0,059 "
wEIGRTED VALUES nC co [ole¥ NOX MPG KPL L/7100KHM
GRAMS/MILE 0.510 (.36 523, 1,96 WEIGHTED VALUES 1649 7.2 13.9
AEFORE ROUNDING 9100 e236]) 52249 1.959 16.8999 71844 13.9189 -
GRAMS /KM 0.317 0.l065 325. 1.22 72-74 FIP 16,9 7.2 13,3
BEFOKRE WOUMNDING 3169 1656 32647 1.217 16.9146 7.1911 13.9059
UNWEIGHTED FTP 16.9 7.2 13¢9
16,9146 7.1911 13.9059
COMMENTS: GWEEN DANT 75F COLD wOOM
PASSHAESTER TESTING
4/C OM WITH UEVICE
2540 0 DYNO SITE:D220 TEST 8 8u=gva?
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SITeE ®aA215 £XHAUST "SAMPLE BACKGROUND SAMPLE
RANGE METER CONC. RANGE METER CONC.
HC~-F 10 16 21.2 15.68 14 13.2 9.73
NOX~CHEM 16 26,5 24,84 16 0.1 Vel0
co2 23 39,0 0,937 23 1.5 0.031
co 17 18,1 43,96 27 0.2 0.48
WGEIGHMTED VALUES HC (o{4] Ccoe NOX
OGRAMS/MILE 04312 2.43 525, 1e93
BEFORE ROUNDING «3118 24436 525.5 1.925
ORAMS /KM C.l96 1.51 327. 1.20
BEFORE ROUNDING 21937 1.513 326.5 1.196
COMMENTSS DART HASELINE @ 100 DEGREES F LA=4
NO RUMIDITY CONTROL 8AG 1
STALLED AT START
2540 0

o - - mawas - . Ao 2 ey e E il cage oy s drtas gy e
DYND SITE:1D220 TEST » B0~0793 i 1975 LIGHT OUTY VEHICLE ANALYSIS i PROCESSED: letgliss DEC & 1979
_ 48 of 53
) MFR, ALT. EQUIVALENT ACTUAL OVERe  f==ec--am “= TEST TYPE =eem=cwauy
. MFR, VER=- REP, RUN. RETEST HePo TEST DYNO TRANS . DRIVE EXPERIMENTAL
~0DE VEMICLE 1.0. SION EVAP INIT. CHG. CUDE ACHP METH. WEIGHT HePo CONFG. CODE /==em== TEST PROCEDURE ~e=e=ay
)20 . LHL 158290359 .0 N ) . ) 3500 11.2 2 BAG LA=4
: ORIVE _ MEASURED
CURB AXLE AXLE /=== IGNITION TIMING ===/ /[oe=wee § (0 «ceec=--/ IDLE SOAK COASTOOWN
PREP DATE wEIGHT WEIGHT GAUGE ' MEASURE #l #2 RPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EMPTY
/= AMBIENT TEST CONDITIONS =~ /
BARO wET DRY cvs
"HG BuL8 BULB UNITS UNIT
29.00 50.0 10040 D 20C
ACTuAL
DYNO INERTIA INDICATED Dvu TIRE NOX RELATIVE
TEST DATE HR. SITE SETTING UDYNO M.P. H.P. ODOM. PRESSURE FACTOR HUMIDITY ALDEHYDES
12- 179 12 D220 3500 11.2 22025.7 45,00 0.9143 18.8
BAG 1 3.590 MILES 35.778 KM VMIX= 2779.0 CU.FT, DILUTION FACTOR = 10,653
SITE #A215 EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX,o AUXe AUX o
RANGE METER CUNC. RANGE METER CONC. CONCENTRATIONS GMS. GMS/M] GMS /KM FIELDI FIELD2 CODE
HC=F 10 16 65.1 “b.73 14 12.6 9.29 40,31 PPM 1.83 0.510 0.317
NOX=CHEM 16 62,8 63.16 16 0ol 0.10 63.07 PPM 8,68 2.417 1.502 MPG KPL L/100KM
cue 23 “9,6 1.240 23 2.0 0.0u2 1.202 % 1731.19 ©82,225 299.641 18.1 1.72 13.0
co 17 51.2 126.10 +7 0.2 0,48 125,66 PPM 11.51 3.207 1993
“AG 2 3.910 MILES 6,293 KM VMIX= 47010 CU.FT. DILUTION FACTOR = 164,217

CORRECTED MASS EMISSIONS AUX. AURe AUX.
CONCENTRATIONS GMS. GMS/MI GMS /KM FIELDL FlELD2 CODE
6.63 PPM 0.51 0.130 0,081
24475 PPH 5.76 1.473 0.915 MPG KPL L/71COKM
0,907 % 2209.92 565,197 3516197 1S.6 Hobs 151
43.51 PPHM .74 1.728 1,072
MPG KPL L/100KRK
WEICGHTED VALUES 16.7 7.1 16.1
16,7461 7.1026 14,9791
72=74 FTP 16.7 7.1 16,1
16,7307 7.1129 14,0587
UNWE IGHTED FTP 16.7 Tl sl
16,7307 7.1129 14,0587

DYNO SITE:D22¢ TEST & B0~
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’ 49 of 53
MFR. ALY, EQUIVALENT ACTUAL OVER~ /mecavmsne TEST TYPE cencacaay/
MFR, : T REPs RUNe KRETEST HePo TEST DYNO TRANS, ORIVE EXPERIMENTAL
“0DE VEHICLE 1.0 SIUN EVAP INIT, CHG. CODE ACHP METH, WEIGHT HePo CONF G, CODE /omwen= TEST PROCEDURE =wwwewy
120 Ln4}lC58290359 4] N R : 3500 11.2 . 2 BAG LA~-4
. ORIVE ) MEASURED
CURY AXLE AXLE /=== IGNITION TIMING w=e/ /eecccw= § CO =weo==/ IDLE SOAK COASTDOWN
PREP DATE WEIGHT WEIGHT GAUGE MEASURE Wl "2 RPM GEAR LEFT RIGHT COMB RPM GEAR PERIOD TIME
EMPTY
/= AMBIENT TEST CONDITIONS - /
BaRO wET DRY cvs
"HO suLB BUuLB UNITS UNIT
29.00 59.5 100.5 D 20C
ACTUAL
’ OYNO INERTIA INDICATED Ovu TIRE NOX RELATIVE
TEST DATE HR. SITE SETTING DYNO H.P. H.Ps ODOM. PRESSURE FACTOR HUMIDITY ALDEHYDES
12= 1=79 12 D220 3500 11.2 22033.0 45,00 1.015% 2641
BAG 1 3.590 MILES 5.778 KM VMIX= 2765.0 CULFT. DILUTION FACTOR = 10.713
SITe #a2l15 EAMAUST SaMPLE BACKGROUND SAMPLE CURRECTED MASS EMISSIONS AUX, AUX . AUX.
RANGE HMETER CUNC. RANGE METER CONCo CONCENTRATIONS GMS. GMS/M1 GMS/KM  FIELDI FIELD2 CODE
HC-F 1D 16 S7.7 43.13 14 7.7 5,66 37.99 PPM 1.72 0.478 0,297
NOX<=CHEM 16 S7.5 57.89 16 Vel 0.10 57.80 PPM 8,79 24448 1.521 MPG KPL L/100KM
coz 23 49,5 1.237 23 1.9 0,040 1,201 % 1720.91 479,363 297,862 18,3 7.79 12.8
co 17 37.3 91.36 17 0.0 8.0 91,36 PPM 8,33 2.320 1,442
4G 2 3,910 MILES 64293 KM VMIX= 4687.0 CU.FT, DILUTION FACTOR = 14,214
SITE #A215 EXHAUST SaMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX, AUX, AUX.
RANGE METER CUNC., RANGE METER CONCe. CONCENTRATIONS GMS, GMS/MI GMS/KM FIELDI FIELD2 CODE
nC=-F10 1o 16.06 12.26 le 7.3 5.37 T.27 PPM 0.56 0.102 0.088 i
NOX=CHEM 16 24l 24.60 16 0.3 0,31 2615 PPM 6.23 1.592 0.989 MPG KPL L/7100KM
coz 7 23 39,0 V.937 23 l.8 0,038 0,901 % 2189.07 559,864 347.884 15,8 6,70 14,9
co 17 - 20.2 49,35 7 0.5 1.20 48,24 PPM 7,45 1.906 1.18%
WEIGHTED VALUES nC co co2 NOX MPG KPL L/7100KM
GRAMS/MILE 0+303 2,10 S21. c.00 WEIGHTED VALUES 16,9 T.2 13.9
B8EFOURE ROUNDING «3029 2.104 52143 2.002 16,8911 7.1751 13.9369
GRAMS /KM 0148 1«31 324, 1.2¢6 72=74 FTP 16.9 7.2 13.9
BEFURE ROUNDING +188¢2 1.307 323.9 1e266 16.8802 7.176% 13,9342
UNWEIGHTED FTP 16.9 7.2 13.9
16,8802 741765 13.9342
COMMENTS! DART BASELINE w 100 DEGHREES F LA~6
STALLED ON START
2540 0 DYNO SITE:D220 TEST 4 80-0792
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MFR, ALT.  EQUIVALENT ACTUAL OVER=  /===ee=c== TEST TYPE =e===. -/ B
MFR, : VER- REP. RUN, RETEST HeP. TEST DYNO  TRANS. DRIVE  EXPERIMENTAL ‘ :
S0DE  VEMICLE I.0. SION EVAP INIT. CHG. CODE ACHP METH. WEIGHT HePe  CONFGa CODE  /====we TEST PROCEDURE m=e===/ B
)20 LH41C58290359 0o N . 3500 11.2 2 BAG LA-4
) DRIVE _ MEASURED
CURS  AXLE AXLE /== IGNITION TIMING ==~/ /=e=sm== § CO ======/ IOLE SOAK  COASTOOWN
PREP DATE  WEIGHT WEIGHT GAUGE MEASURE #1  #2 RPM  GEAR  LEFT RIGHT COMB  RPM GEAR PERIOD TIME ~
EMPTY
/- AMBIENT TEST CONOITIONS = / .
BARO  WET DRY cvs
HHG BULB  BULB UNITS  UNIT
29.00  60.0 102,0 D 20C _
ACTUAL ’
DYNO  INETIA INDICATED DVU TIRE NOX  RELATIVE N .
TEST DATE HR. SITE SETTING OYNO H.Ps H.P. ODOM. PRESSURE FACTOR HUMIDITY  ALDEHYDES :
12- 1-79 13 D220 3500 11.2 22060, 65,00  1.0226 25,6 . :
BAG 1 3.590 MILES 5.778 KM VMIX= 2753.0 CU.FT. DILUTION FACTOR = 9,771 - )
SITE #A215 EXMAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUX.  AUX.
RANGE METER  CONC. RANGE METER  CONC. CONCENTRATIONS  GMS. GMS/MI  GMS/KM  FIFLO!  FIELD2 CODE B
HC=F 1D 16 70.3  52.67  la 6.8 5.00 48.18 PPM 2.17 0.603 04375 :
HOX-CHEM 16 70.2  70.49 16 0.3 0.31 70.22 PPM 10,70 2.981 1.853 MPG KPL  L/100KM
coz 23 s3.2 1,349 23 1.9 0.040 1.313 & 1873.19  521.779 326,218 16.7 7.1 laol h
o 17 69.0  171.00 37 0.3 0.72 170.35 PPM 15.46 4.307 2.676 e
AG 2 3.910 MILES 6.293 KM VMIX= 466840 CUsFT. DILUTION FACTOR = 13.175 - ;
SITE #A2lS EXHAUST SaMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUX.  AUX. h ;
RENGE WETER  CONC. RANGE METER  CONC. CONCENTRATIONS  GMS. GMS/MI  GMS/KM  FIELOl  FJELO2 CODE i
HC-F 10 le  15.0 11.07  la 6.6 .85 6.58 PPM 0.50 0.128 0,080 - R &
NOX=CHEM 16  36.1 36.51 16 0.0 0.6l 36414 PPM 9.34 2.389 1,486 MPG KPL  L/100KM ~ C .
co2 23 41,7 1.012 23 1.8 0.038 0.977 % 2362.52 606,226 375,447 leeb 6,21 6.1 o
o 17 17.5  62.69 47 Dot 0.96 41,60 PPM 6.40 1.638 1.018 ~ 3
WEIGHTED VALUES HC co co2 NOX MPG KPL L/100KM 1
GRAMS/MILE  0.356 2.92 565. 2.67 WEIGHTED VALUES  15.5 6.6 15.1 F K
BEFORE ROUNDING #3557 2.915 566 .8 2.672 15.5457 6.6107 15.1269 z ¥
GRAMS /KM 0.221 1.81 351. 1.66 72-74 FYP 15.6 6.6 15.1 4
oEFORE ROUNDING  ,2210 1.811 350.9 1.661 15.5525 6.6120 15,1238 _ z
UNWEIGHTED FTP  15.6 6.6 15.1 : £
15.5525 6.6120 15.1238 2
COMMENTS: DART LA=6 A/C ON DEVICE OFF 100 DEGREES F i
PASSMASTER :
Perd
3
g
|
2
5
3
2560 0 - DYNO SITED220  TEST # 80-0791 i
]



AT I

;. ot -~ Jo-ct Gt V-~
e vesr w ou=UrYY — T TGS LIGRT BUYY VEHICLE BNALYSIS | PROCESSED: 13159133 DEC 4+ 1979 )
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MFR . ALY, EQUIVALENT ACTUAL OVER=- TASAI T2 TESY TYPE wevwecaeay
HFR, . VER- REP., RUN. RETEST HeP, TEST DYNO TRANS, ORIVE  EXPERIMENTAL
“*IQUE  VEHICLE I.D. SION EVAP INIT. CHG. CODE ACHP METH, WE IGHT HePa CONFGe  CODE  /m=meme TEST PROCEQURE ======/
J20 LH41C58290359 0 N B 3500 11.2 2 BAG LA=4
) ORIVE MEASURED
CURB AXLE AXLE /==~ IGNITION TIMING ~-=/ /=se=== % CO ======/ IDLE SOAK  COASTDOWN
‘PREP DATE wEIGHT WEIGHT GAUGE MEASURE w1 #2 RPM  GEAR  LEFT RIGHT COMB  RPM  GEAR PERIOD TIME
. EMPTY N
/= AMBIENT TEST CONDITIONS =~ /
B4aRO WET oRY cvs
"G BULSB BULB UNITS UNIT
29.00 58.0 100.0 D 20¢
ACTUAL
OYNO  INERTIA INDICATED  OvU TIRE NOX  RELATIVE 3
TEST DATE HR. SITE SETTING UYNO H,P. H.P. O0ODOM. PRESSURE FACTOR HUMIDITY ALDEHYDES
12- 1-79 13 0220 3500 11.2 22047.7 45, 0.9956 25.1
BAG 1 3.590 MILES 5,778 KM VMIX= 274640 CUL.FT, DILUTION FACYOR = 9,843
SITE ®»a215 EXHMAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUX e AUX .
RANGE  METER CONC, RANGE METER CONC. CONCENTRATIONS GMS, GMS/MI GMS /KM FIELODL FIELDZ CODE
HC-F 10 14 27.0 20.01 e 646 4.85 15.65 PPM 0.70 0.195 g.121
HOX-CHEM 16 68.8 69.10 36 0.3 0.31 68,83 PPM 10,19 2.839 1.766 MPO KPL L/7100KM
coz 23 53.1 14346 23 1.9 0.040 1,310 % 1864.03 519.229 322.634 1649 T.1l8 13.9
co 17 54,5 134,39 37 9.2 0.68 133.96 PPM 12.13 3,378 2.099 _
, A6 2 3.910 MILES 64293 KM VMIXz 6666.0 CU.FTo DILUTION FACTOR = 13.349
SITE wa?Zis EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX . AUXoe AUX o
RANGE METER CUNC. RANGE METER CONC. CONCENTRATIONS GMS,. GMS/MI GMS/KM FIELDI FIELD2 COOE
HC~F 1D 14 13.8 10.1#8 16 6.5 4,78 5.76 PPM 0,066 0.112 0.070 - )
HOX=CHEM 16 37.3 37.72 16 0.6 Qo1 37.36 PPM 9,40 2.403 14493 MPG KPL L/7100KM Rk
ca2 23 41,3 1.000 23 1.9 0.040 0.966 3  2329,56 595,791  370.207 16.8 6431 15.8
co- 17 9.5 22.98 ¥7 0.2 0.48 22.53 PPM 3.47 0.887 0.551 _
HEIGHTED VALUES HC co cQe NOX MPG KPL L/100KM
GRAMS/MILE 0.152 2.08 559. 2.61 WEIGHTED VALUES 15.8 6.7 14,9
BEFURL ROUNDING  ,152) 2.079 559.1 2.611 15.7658 6.7094 16,9062
GRAMS /KM 0.945E-01  1.29 367, 1.62 72=74 FTP 15.8 6.7 14.9
BEFORE ROUNDING  .9449E-0] 1.292 347,64 1.623 15.7618 6.7010 14.9229
UNWEIGHTED FTP  15.8 6.7 16.9
15.7618 647010 14,9229
COMMENTSI DART LA~4 84 A/C ON DEVICE OFF 100 DEGREES F-COLD ROOM
PASSMASTER
25640 0 DYNO SITEID220 TEST # 80-0790
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52 of 53 -
MFR¢ ALT. EQUIVALENT ACTUAL " IVER=  /e==mcaccve TEST TYPE ewcewerae/
“FR., - VER= REP. RUN., RETEST HeP. TEST DYNO THANS . DRIVE EXPERIMENTAL
ODE  VEHICLE I.D. SION EVAP INIT. CHG. CODE ACHP METH. WEIGHT HePo CONFG. CODE fe==eee TEST PROCEDURE emmwe=/ -
020 LH41C5H290359 0 N . . 3500 1l1.2 2 BAG LA~
. ORIVE . MEASURED
CuRrB AXLE AXLE /=~= IGNITION TIMING =wme/ [e==ece= § CO =ececen/ IDLE SOAK COASTDOWN
PREP DATE WEIGHT WEIGHT GAUGE MEASURE &l #2 RPM  GEAR LEFT  RIGHT COMB RPM  GEAR PERIOD TIME ~
EMPTY
/= AMBIENT TEST CONDITIONS ~ / "
BARO WwET oRY cvs :
MG BULB BULB UNITS  UNIT
29.01 58.0 102.0 © 20C ~
ACTUAL
DYND INERTIA INDICAYED DvU T1RE NOX RELATIVE .
TEST DATE HR, SITE  SETTING OYNO H.P« H.,P. 0DOM. PRESSURE FACTOR HUMIDITY ALDEHYDES .
12=- 1=79 l& D220 3500 11.2 22055.0 45,00 0.9955S 23.7
BAG 1 3,590 MILES S.778 KM VMIX= 2743,0 CU.FT, DILUTION FACTOR = 10.230 .
SITE #4215 EAHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUXes  AUX.
RANGE METER CONC. RANGE METER CONC. CONCENTRATIONS GMS. GMS/MI] GMS/KM  FIELDI FIELD2 CODE
HC-F 10 14 59,6 46,57 14 6.3 4.63 40439 PPM 1.81 0,506 0.313 C
MOX=CHEM 16 74,8 75.04 16 0.3 0.31 Tu.76 PPM 11,06 3.080 1.91¢ MPG KPL  L/100KM
co2 23 Sl.s l.29¢ 23 1.9 0,040 1.258 % 1788.41 498,163 309,544 17.6 7,648 13.4
co 17 45,0 110.57 17 0.2 0.48 110,13 PPM 9.96 2.774 1.724 e
3806 2 3.910 MILES 6,293 XM VMIX= 6633,0 CU.FT. DILUTION FACTOR = 13,366 T
SITE #A215 EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX. AUX . AUX, -
RANGE METER CONC. RANGE METER CONC. CONCENTRATIONS GMS., GMS/MI GMS/KM  FIELD] FIELD2 CODE
HC=FID 14 16,3 10.55 16 6.6 4,85 6,06 PPM 0.46 0.117 0.073 -
NOK~CHEM 16 39.0 34.42 16 0.3 .31 39.14 PPM 3.78 2.500 1.556 MPG KPL  L/7100KM ~ C
co2 23 “le.2 0.998 23 1.9 0.040 0.961 % 2306033 589.85S 366,519 15.0 6.37 15.7 fe2)
co 17 16.2 39.31 17 0.2 0.48 38.87 PPN S.%4 1,518 0.943 ~ ~
o’
4EIGHTED VALUES HC co coe NOX MPG KPL L/7100KM
GRAMS/MILE 0,302 2.12 546, 2.78 WEIGHTED VALUES 16.1 6.9 14.6
YEFORE ROUNDING 3023 2.120 546,40 2.778 16.1228 6.8598 14,5776 C
GRAMS /KM 0.188 1.32 339. 173 T2=-T4 FTP 16.1 6.9 14.6
BEFORE ROUNDING .1878 1.317 339.2 1.726 16,1239 66,8549 14,5879
UNWEIGHTED FTP  16.1 6.9 1646 Z
16.1239 6.,8549 14.5879

COMMENTSS DaART A/Ce DEVICE ON LA~4 100 DEGREES F . ~
PASSMASTER TESTING

2540 0 OYNO SITE1D220 TEST # 80~-0789
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53 of 53
MFR. aLTY, EQUIVALENT  ACTUAL OVER= /e=w==eceee TEST TYPE ovwccccasy
MFR, A VER=- REP, RUN. RETEST HePo TEST DYNO TRANS, DRIVE EXPERIMENTAL
0DE VEHICLE J.D. SIUN EvAP INIT, CHG. CODE ACHP METH,. WEIGHT HePo CONF G, CODE /=mwe~e TEST PROCEDURE ewe=aawy
020 (LhH4])CBR290359 1] N . 3500 11.2 2 BAG LA=4
) ORIVE ) MEASURED
CURB AXLE AXLE /=== IGNITION TIMING ===/ /ev~ewe § CO0 =cew==y IDLE SOAK COASTDOWN
PREP DATE WEIGHT WwEIGHT GAUGE MEASURE [3} »2 RPM GEAR LEFTY RIGHT COMB RPM GEAR PERIOD TIME
EMPTY
/= AMBIENT TEST CONDITIONS =~ 7/
BARO wET ooy cvs
"G guLsd BULB UNITS UNIT
29.02 S6.0 100.0 ] 20C
ACTuUAL
DYNO INEXTIA INDICATED ovu TIRE NOX RELATIVE
TEST DATE HP. SITE SETTING DYNO M.Pe HePs OD0OM. PRESSURE FACTOR HUMIDITY ALDEHYDES
12- 1-79 17 D220 3500 11.2 22062.0 45.00 0.9716 23.4
8AG ]  3.590 HILES 5.778 Kk VMIX= 2719,0 CU.FT. DILUTION FACTOR = 10.146
SITE ®A21S EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUX . AUX . AUX
RANGE METER CONC. RANGE METER CONC. CONCENTRATIONS GMS, GMS/M] GMS/KM FIELDI FIELD2 CODE
HC=F]D 14 62.8 Lo.99 16 6.4 G471 42.74 PPM 1.90 0,529 0.329
NOX-CHEM 16 ANYLY 71.68 16 [N Vetsl 7131 PPM 10.20 2.842 1,766 MPG KPL L/7100KM
coe 23 Sl.s 1,306 43 2.0 0,002 1.269 3% 1787.15 497,8)6 309.327 176 7.50 13.3
o 17 39.0 95.59 17 042 0.68 95.16 PPM 8.53 2.376 1,677
3AG 2 3.910 MILES 6.293 KM VMIX= 46510 CUFT. DILUTION FACTOR = 13,388
SITE #4215 EXHAUST SAMPLE BACKGROUND SAMPLE CORRECTED MASS EMISSIONS AUK. AUXe AUXe
HANGE METER CONC,. RANGE METER CONC. CONCENTRATIONS GMS, GMS/M] GMS /KM FIELD]L FILELD2 CODE
HC=-F 1D 14 13.6 10.03 14 6.5 4,78 S.61 PPM 0.43 0.109 0.068
MNOX~CHEM 16 39.9 40,32 16 0.5 0.51 39.85 PPM 9.7S 24495 1.950 MPG KPL LSYOOKM
co2 23 L 4 0,994 23 2.0 0,062 6,959 % 2310,.57 590,939 367.192 15,0 6.37 15,7
co 17 G.2 22.25 ¥7 0.1 024 22.03 PPM 3,38 0.86% 0,537
WJEIGHTED VALUES HC co coz NOX MPG KPL L/7100KM
GRAMS/MILE 0,310 1.59 546, 2.66 WEIGHTED VALUES l16.1 649 16.6
HEFORE ROUNDING »3098 1.588 Sh6.4 24661 16,1465 6.,8700 16,555%
GRAMS /KM 0.193 0,987 339. 1.65 72-74 F1P 16.1 6.9 14.6
BEFORE ROUNMDING »1925 +9B66 339.5 1653 16012360 65.8601 1445769
UNWEJGHTED FTP 1641 6.9 1446
1641360 6.8601 14,5769
COMMENTS: DART aA/7C ON OEVICE ON LA~G 100 OEGREES F
PASSMASTER TESTING
2540 @

e as2 e

= s p eRRm g s hs da gt 1 AW v o s L WOMUMREINING pe 002
e o T P SO VERICLUE ANALYSTS

L

OYNO SITEiD22¢

TEST # /@0=uME3

Mmu&wm&ﬂ@iauﬁu_ﬂz&nadiunﬂnunwx&&ﬁ%ﬁﬂﬁihﬂﬁﬁggﬁii.

<8

e
Ly

P
N
S

,
3

1
o

(RO STt o8 DRE WL WO W



te2y]

1 of 4
At tachment G
Test Vehicle Description
Chassis model/year/make 1978 Ford Pinto

Engine
Type « v v v ¢ ¢ v o v s v o v o . . I-4
bore x stroke . . . . . . . . . . . 3.781 x 3.126
displacement . . . . . . .+ . « .« « . 2.3 liter
compression ratio . . . . . . . . . 9.0
maximum power @ rpm . . . . . . . . 88 hp @ 4800 rpm
fuel metering . . . . . . . . . . . Feedback, electronic
fuel requirement . . . . . . . . . . Unleaded, tested with Indolene IHO unleaded

Drive Train

transmission type . A
inertia weight . . . . . . . . . . . 2750 1bs.

-
.
.
-
.
.
-
-

Emission Control System . . . . . . EGR
Air Injection
Dual Oxidation Catalyst




Engine

type . « .+« . .
bore x stroke .
displacement . .
compression ratio

TSty g

R T

a7 2 of 4

Test Vehicle Description
Chassis model year/make-1979 Chrysler LeBaron
Vehicle I.D. FM41G9F150932

¢ « « ¢ « « o+ &+ » Otto Spark, V-8

e e e e e 4 e e« 3,91 x 3.31 in/99.3 x 84.1 mm
« « « « « .+ . . . 318CID/5211 CC

e v s e s e« . . 8.61:1

maximum power @ rpm . . . . . . . . 145 hp/108 k W

fuel metering .
fuel requirement

Drive Train

transmission type
final drive ratio

Chassis

type . +« o ¢ . .
tire size . . .
curb weight . .
inertia weight .

.

»

passenger capacity

e ¢+ « s+ & « o o « 2 Venturl carburetor
e« « « + « « + o« Unleaded, tested with Indolene IHO unleaded

e ¢+ s+ o « o s +» +» 3 speed lockup automatic
B 1

e + s+ + 4 « ¢« « o 4 door sedan

s« s+ s+ « + « +» « FR78 X 15

s v s s o+ s« s . 3660 1b/1660 kg.
e + s+ s « +« + o« o 4000 1D,

e

Emission Control System

basic type . . .

e o o » « + « « . EGR
Oxidation catalyst
Air Injection
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Test Vehicle Description
Chassis model year/make-1975 Dodge Dart
Emission Control System-Air Pump, Catalyst EGR

DN

Engine

e rr el SHMER -

LYPE « « v 4 4 4 s s+ ¢ s+ o« o o « o o Inline 6, 4 cycle

bore x stroke . . . . . ¢ ¢ ¢ . . . 3,40 x 4,125 in.

displacement . . . « + « + +. « « . . 225 CId/3687 cc

compression ratio . . . . . . . . . 8.4:1

fuel metering .. .. . . . . . . . 1 Venturi, carburetor

fuel requirement . . . . . . . . . . Unleaded, tested with Indolene IHO unleaded

Drive Train

|

transmission type . . . . . . . . . 3 speed automatic
final drive ratio . . . . . . . . . 2.75

T e e ov e LML NI | R M ¢ S+ s e TR —

Chassis

tYPE + ¢ v ¢ 4« 4 « 4 s s s+ « + o » 4 door sedan
tiresize . . . . .. .. .. . D78X 14
inertia wedight . . . . . . . . . . . 3500 1bs.
passenger capacity . . . . . . . . . 6

Emission Control System

basic type . . « . . . « + + . . « . Alr Pump
Oxidation Catalyst
EGR
Calibrated to 1975 California Standards

cemmabe T T
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Test Vehicle Description
Chassis model year/make-1979 Buick Regal
Vehicle ID 4J47A9H123351

Engine

tYPE +« « + + 4 ¢+ o 4+ & o s+ & « s+ + .« Otto Spark, V-6

bore x stroke . . . . . . .. .. . 3.8 x 3.4 1in.

displacement . « + + « « + . « . + . 3.8 liter/231 CID

compression ratio . . . . . . . . . 8.0:1

maximum power @ rpm . . . . . . . . 115 hp/86 k W @ 4800 rpm

fuel metering . . . . . . . . . . . 2 Venturi carburetor

fuel requirement . . . . . . . . . . Unleaded, tested with Indolene THO unleaded

d Drive Train

transmission type . . . . . . . . . 3 speed automatic
final drive ratio . . . . . . . . . 2.40

PPRRRIT

Chassis

tYPE ¢ ¢« ¢ ¢« 4« 4 4 4 o s e s o« « o « 2 Dr, Sedan
tire size . . . . . . . . . . . . . P 195/75R 14
curb weight . . . « « « « ¢« « « .+ o 3312 1b/1502 kg.
passenger capacity . « + + + o o « & D

ey oz e

Emission Control System

IS

basic type » « + ¢« + « + « + + « » « EGR Oxidation Catalyst
Oxidation Catalyst
Rk Air Injection

o fadliee. eae
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. 1 of 4
3,452,954
Patented Aug, 26, 1969

Oface

3,462,964
AIR CONDITIONER CONTROL MEANS RESPON.
SIVE TO VEHICLE ENGINE POWER DEMANDS
Ralph K. Haroldson, Dallas, Tex.
(5725 E. 63rd Place S., Tulsa, Okla, 74139)
Filed Sept. 12, 1967, Ser. No. 667,176
Int. Cl. B60h 3/04; HOlh 35/34

US. CL 62—133 12 Claims

ABSTRACT OF THE DISCLOSURE

A system for automatically shutting off an automobile
air conditioner if the full power of the automobile engine
is nesded including a vacuum line connecting the auto-
mobile intake manifold with a pressure-responsive switch
having a flexible, concave cover, a normally open micro
switch with its operating button adjacent the concave
cover, and operable by inward movement of the con-
cave cover, a set screw for adjusting the position of the
micro swiich relative to the concave cover in a hori-
zontal direction and a set screw for adjus:ing the position
of the micro switch reslative to the concave cover in a
vertical direction, a source of electrical power leading
to the pressure-responsive switch, a source of electrical
power passing from electrical switch to the operating
clutch of an air<onditioning compressor and an operative
connection berween the clutch and the air conditioner
compressor, In an alternate arrangement, an arm is
connzcted to the accelzsrator and the arm is positioned
to compress the concave cover of the switch when the
accelerator is approaching the full power position.

Field of the invention

The present invention relates to an auto air conditioner
switch. In a more specific aspect, the present invention
relates to a simple electrical switch and a system for auto-
malically opzrating an automobile air conditioner there-
wi.h,

The prior art

It is 2 well-known fact that automobile air conditioners
require a subs:antial portion of the power of the auto-
mobilz engine for their operation. This power require-
ment of the air conditioning system is particularly trouble-
some and dangerous when a high level of performance is
nscessary. For example, when one is attempting to pass
another car, it is extremely important from a safety
s:andpoint that the full power of the engine be available.
While a aumber of complex systems have been provided
for spseding up the engine under these circumstances,
this does not provide an adequate answer since there is a
point at which the engins cannot be spzzdsd up and thus
be made to handle both the air-conditioning system and
the full power load of the automobile. Secondly, even
though ths engine might be speeded up to handle both the
air conditioner and the full power load of the engine,
the opsration of a thermostatic switch on the air condi-
tioner can result in sudden changes in the load. Further,
while a wids variety of switches have been proposed for
this and like uss, all such switches appear to be unduly
complex and expensive.

Summary of the invention

It is therefore an object of the present invention to
provids an improved switch and automatic switching
system for an automobile air conditioner which over-
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comes the problems and deficienciss pointed out above.
It is another object of the present invent:on to provids
an improved swiich for an auto air-conditioning system.
A further obj:ct of the present invention is to provide an
improved system for shutting of an automobile air-
conditioning sysiem when full power of the engine is
required for auto operation. Another and further object
of the pressnt invention is to provide an improved sys-
tem for automatically shutting off an auto air conditioner
when the engine is operated at a point approaching its
full power capacity. Siill another objsct of the present
invention is to provide an improved svstem for automati-
cally shutting off an auto air conditioner in response to
an increase in the intake manifold pressure of the engine
above a preselecied point. Another and further object of
the present invention is to provide an improved switch
wherein a flexible concave surfacs forms one exterior
wall of the switch. Another and further object of the pres-
ent invention is to provide an improved switch wherein a
flexible, concave elament forms one exterior wall of the
switch and flaxing of this element depresses the plunger
of a double-throw, snap-action electrical switch.

Briefly, the present invention involves a system for
turning off an auto air conditioner when full power is
required for opsration of the auto, including means for
sensing A predetermined condition of the automobile
engine as maximumn engine power is approacned and
switch means responsive to the sznsed condition 0 in-
terrupt the electrical circuit 1o the air conditioner when
said predetermined condition is sensed.

Brief description of the drawings

In accordance with the drawings, FIGURE | shows
the system of the present invention in schematic form;

FIGURE 2 shows the operation of the switch of the
present invention by different actuating means than FIG-
URE I;

FIGURE 3 shows one form of the switch of the pres-
ent invention; and

FIGURE 4 shows another form of the switch of the
pressnt invention.

Descripiion of the preferred embodiments

Referring now to the drawings, FIGURE [ shows an
automobile engine 10 having a belt or other appropriate
transmitting means op:ratively connecting the engine to
one ¢lement of thz cluich 14, The other element of the
clutch 14 is, in turn, coupled to an air-conditioning com-
pressor 16. Compressor 16, of course, has refrigerant
passing to and from ihe unit through refrigerant lines
18. The continuously rotating element of clutch 14 is
electrically actuated by power transmitted from a power
source through lines 26 and lines 28. Forming a part of
the engine 10 is intake manifold 20. In open communica-
tion with intake manifold 20 is section line or vacuum line
22. The other end of vacuum line 22 is connected to
pressure-responsive  switch means 24. The pressure-
responsive switch meuns 24 is mounted in lines 26 and 28
in a manner such that the switch will make and break
the circuit betweszn the source of power and the air
conditioner clutch 14,

In the operation of this form of the present invention,
the pressure-responsive element of pressure-responsive
switch means 24 senses the intake manifold pressure of
the engine. When the throttle is opened up to 2 point
near its full capacity, the manifold pressure approaches
atmospheric pressure. The pressure-responsive element
senses this condition and responds to a preselected pres-



I T A AR b rd

)H“;A)‘.‘

e

s e,

permit movement OF the operaung clement OF 3aig swituh
means toward and away from the tlexible wall of said
container.

12. A system in accordance with claim 9 wherein the
switch means is adjustably mounted on the container to
permit movement of the operating element of said switch
means laterally with respect to the center of flexure of
the flexible wall of said container and to permit move-
ment of said operating element of said switch means
toward and away from said flexible wall of said container.
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the pressure-responsive swilch means, turns e swich
off and thereby interrupts the powsr to the air ¢onditiuner
clutch 14. Although the manifold pressure remains at
this relatively high pressure {near atmospheric) for only
a small fraction of the time. this fraction of time occurs
when full power of the engine is needed most, such as
when attempting to pass another car, etc, When the
manifold pressure again drops, this is sensed by th.e
pressure-responsive clement of the swiich means and this
element responds to the lowered pressure 10 actuate the
electrical switch and again close the circuit between the
power source and the air conditioner compressor.

FIGURE 2 of the drawings shows an alternate means
of operating the switch. However, before disct_xssing the
details of FIGURE 2, it is believed best to discuss the
construction of the switch of the present invention which
actually can be pressurc-responsive or operated by an
appropriate arm mechanism. ‘

Specifically referring to FIGURES 3 and 4, the switch
of the present invention is made up of a base element in
the general shape of a circular can bottom 30, a vacuum
line 32 in open communication with base 30 and desig-
nated as vacuum line 32 leads to the engine manifold
where the manifold pressure is the condition sensed. The
switch has a generally concave cover 34 which fits tightly
over the base 30 to form an airtight container. It is
obvious at this point that the cover 34 may be concave
or convex and that the concavity or convexity may be
in the base rather than in the cover depending on how
the unit is to be mounted. Further, where mechanical
operation of the switch is desired, the vacuum line 32 may
be eliminated. Mounted within the enclosure is a micro
switch 36 having a plunger 38. In the instance shown in
FIGURE 3, micro switch 36 is a normaily open switch
and when the cover 34 is depressed either mechanically
or by drawing a vacuum through line 32, the plun_ger
38 will be depressed, closing the circuit in which switch
36 is mounted. Switch 36 is mounted on a bracket in a
manner such that it may slide to the right and left a
limited amount. This bracket (not shown) is positioned
behind switch 36 to permit movement of switch 36 in a
vertical direction. In the variations shown in FIGURE 4,
the switch can only be pressure actuated since switch 36
is mounted on a flexible arm 42 above the cover 34 of
the container. Of course, by moving the switch slightly
to the side of the center, mechanical operation for flex-
ing of the cover 34 may be carried out. In any event, In
this instance, switch 36 is a normally closed switch which
is open when cover 34 is in its normal state of flexure
and which will be closed when the plunger 38 is released
by the downward flexure of cover 34. Switch 36 in FIQ-
URE 4 is also mounted on arm 42 in a manner {0 permit
vertical and horizontal movement thereof. In both FIG-
URES 3 and 4, vertical movement of switch 36 and hence
a change in the set point of the switch is effected by means
of set screw 44. Horizontal movement of switch 36 and
hence a change in the differential pressure response of
the switch is effected by adjustment of the screw 46.

In the alternative form of FIGURE 2 which does not
require a sensing of the manifold pressure, operation can
be effected mechanically by depressing the accelerator of
the automoboile to a point near its ultimate limit. As
shown in FIGURE 2, the accelerator control rod 50 is
connected to pivotal tab 52. Pivotal tab 52 is mounted
on pivot 54 on the side of the carburetor of the engine
48. An operating pin or rod 36 bears against the top of
switch 58. Switch 58 is positioned and set to operate and
open the switch when the accelerator nears its ultimate
travel, rod SO nears its extreme pull to the left, and tab
82 approaches its maximum clock-wise rotation. Thus,
in accordance with FIGURE 2, when the accelerator is
depressed to a point near its maximum limit, in order to
pass another car, ste., the pin 56 operates the switch
means $8, the switch is opened and the air conditioner
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again closes and the air conditivner may operate ASr@aily
in retpensd B s shiem il switch,

White the pres atfon has been described with
reference to specit .strations and specific examples,
it is to be understood that these are illustrative only.

l claim:

1. A system for automatically shutting of an auto
accessory adapted to be driven by the engine of said auto
when the operation of said engine approaches its maxi-
mum capacity, as indicated by a preselected high pressure
in the intake manifold of said engine, comprising; sensing
means, operatively connccted to said intake manifold of
said engine, for sensing said preselected high pressure:
and switch means operatively coupled to said sensing
means and operable by said sensing means, in a manner
such that said switch means is opened when said sensing
means senses said predetermined high pressure, and opera-
tively connecting said engine to said accessory whereby
said accessory is operative or non-operative as dictated
by said switch.

2. A system in accordance with claim 1 wherein the
preselected manifold pressure is a pressure approaching
atmospheric pressure.

3. A system in accordance with claim 1 wherein the
sensing means is a closed, generally-hollow container hav-
ing a flexible wall which is flexed by a change in pressure
in the container, the switch means is mounted adjacsnt
said flexible wall and the operating element of s2id switch
means is operated by tlexure of said flexible wall.

4. A system in accordance with claim 3 wherein the
switch means is adjustably mounted on the container to
permit movement of the operating element of said switch
means laterally with respect to the center of flexure of the
flexible wall of said container.

5. A system in accordance with claim 3 wherein the
switch means is adjustably mounted on the container to
permit movement of the operating element of said switch
means toward and away from the fexible wall of said
container.

6. A system in accordance with claim 3 wherein the
switch means is adjustably mounted on the container to
permit movement of the operating element of said switch
means laterally with respect to the center of Hexure of
the wall of said container and to permit movement of
said operating element of said switch means toward and
away from said flexible wall of said container.

7. A system for automatically shutting off an auto
air-conditioner adapted to be driven by the engine of said
auto when the operation of said engine approaches its
maximum capacity, as indicated by a preselected high
pressure in the intake manifold of said engine, comprising;
sensing means, operatively connected to said intake mani-
fold of said engine, for sensing said preselected high pres-
sure; and switch means operatively coupled to said sensing
means and operable by said sensing means, in a manner
such that said switch means is opened when said sensing
means senses said predetermined high pressure, and oper-
atively connecting said engine to said air-conditioner
whereby said air-conditioner is operative or non-operative
as dictated by said switch.

8. A system in accordance with claim 7 wherein the
preselected manifold pressure is a pressure appreaching
atmospheric pressure.

9. A system in accordance with claim 7 wherein the
sensing means is a closed, generally-hollow container hav-
ing a flexible wall which is flexed by a change in pressure
in the container and the switch means is mounted adja-
cent said flexible wall and the operating element of said
switch means is operated by Hexure of said flexible wail.

10. A system in accordance with claim 9 wherein the
switch means is adjustably mounted on the .container
to permit movement of the operating element of said
switch means laterally with respect to the center of flexure
of the flexible wall of said container,
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