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FUEL ECONOMY RETROFIT DIVICES

Announcement of Fuel Economy Retrofit Device Evaluation

for "FUEL-MAX"

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 “FUEL-MAX" device under provisions of Sectfon 511 of the

Motor Vehicle Information and Cost Savings Act.
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BACKGROUND INFORMATION: Section 511(b)(1l) and Section 511(c) of the

Motor Vehicle Inforﬁation and Cost Savings Act (15 U.S.C. 2011l(b))

requires that:

(b3(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),
any retrofit device to determine whether the retrcfit device increases
fuel economy and to determine whether the representations (if any) made

with 1espect to such retrofit devices are accuratc.’

(¢} "The EPA Administrator shall publish in the Federal Register a

summary of the results of all tests conducted under this section,

together 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].
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ORIGIN OF REQUEST FOR EVALUATION: On January 18, 1980, the EPA received

a request from FIDCO, Fuel Injection Development Corporation, for
evaluation of a fuel saving device termed "FUEL-MAX". This Device 1is an
air bleed device that replaces the EGR valve. 1t is claimed to conserve

fuel.

Availability of Evaluation Report: An evaluation has been made and the

results are described completely in a report entitled; "EPA Evaluation
of the FUEL-MAX Device Under £2ction 511 of the Motor Vehicle Information
and Cost Savings Act.” This entire report is contained in two volumes.
The discussions, conclusions and list of all attachments are listed in
EPA-AA-TEB-511-81-10A, which consists of 18 pages. Thé attachments are
contained in EPA-AA-TEB-511-81-10B, which consists of 120 pages. The
attachments include correspondence between the Applicant and EPA, all
documents submitted in support of the Application and the EPA testing of

the Device.

As a part of its evaluation EPA has actually tested the FUEL-MAX device.
The EPA testing is described completely in the report "Emiséions and Fuel
Economy of FUEL-MAX, a Retrofit Device”, EPA-AA-TEB-81-15, consisting of
8 pages. This report 1s contained in the preceding FUEL-MAX 511
Evaluation as an attachment and can be obtained separately or as part of

the attachment package.



Coples of these reports may be obtained frowm the National Technical
Information Service by using the above report numbers. Address requests

to:

National Technical Information Service

U.S. Department of Commerce

Springfield, VA 22161

Phone: Federal Telecommunications System (ZTS) 737-4650

Commercial 703-487-4650

Summary of Evaluation

EPA fully considered all of the information submitted by the Device
manufacturer in the Application. The evaluation of the "FUEL-MAX" device

was based on that information and the results of the EPA test program.

The "FUEL-MAX" 1is an air bleed device that replaces the Exhaust Gas
Recirculation (EGR) valve which has been installed on almost all
passenger cars since 1973. The purpose of the EGR System is to control
oxides of nitrogen (NOx). Removal of the EGR valve to install the
"FUEL-MAX" disables the EGR system and would be expected to result imn a

large increase in NOx emissions.

Test data submitted by the Applicant confirmed this prediction as well as
indicating that "FUEL-MAX" might improve fuel economy. Although the data

did nbt adequately quantify the amount of this 1mprovemént, EPA chose to

conduct confirmatory testing.




The EPA Evaluation of the "PUEL-MAX" system included vehicle testing by
the- federal Test Procedure (FTP) and the dighway PFuel Economy Test
(H7ET). These two tests are the basic means for evaluating exhaust
emissions and fuel econouy. During these tests, measurements were made
of the fuel economy (FE) and the regulated emissions of hydrocarbon (HC),

carbon monoxide (CO), and oxides of nitrogen (NOX).

EPA tested the "FUEL-MAX" device on a sample of three typical 1979

passenger cars. The findings are summarized below:

1.' Use of the "FUEL-MAX" resulted in increased J40x emissions of between

440% to 1070% on the FTP and 280% to 770% on the HFET.

2, Use of the "FUEL-MAX" resulted in changes in fuel economy of between

+1.6% to +4.1% on the FTP and -0.6% to +0.9% on the HFET.

3. Use of the "PUEL-MAX" resulted in a decrease in hydrocarbon emissions

of between 152 to 24% on the FTP and 6% to 42% on the HFET.

4, Use of the "FUEL-MAX" resulted in a decrease ’n carbon wmonoxide

emissions of between 7% and 44X on the FTP and 46% to 68% on the HFET.

5. On the road evaluations with "?UEL-MAX" showed that heavy knock
existed 1in one'car, that 1light knock occurred in one car and that

knock was'rarely noticed on the third car.




The Applicant's testing of the "FUEL-MAX" device showed the same emission
and fuel economy trends noted in the EPA testing. The differences
observed in the magnitude of these effects were due to the differences in
the test fleets and the weaknesses noted in the Applicant's control of

the vehicle test program.

Because EPA tests showed that use of the “FUEL-MAX" on the wvehicles
tested, caused emissions to exceed applicable standards, the installation
of this Device by a person in the business of servicing, repairing,
selling, leasing, or trading motor vehicles, fleet operators, or new car
dealers will be conunidered a violation of Section 203(a)(3) of the Clean
Air Act, the Federal prohibition against tempering with emission control
systems. That is, there is currently no reasonable basis for believing
that the 1nstaliation or use of this device will not adversely affect
emission performance. This determination does not preclude the use of
the "FUEL-MAX" device on a different vehicle or vehicles than those
tested by EPA 1f Federal Test Procedure tests performed on such vehicles
clearly establish that emission parformance on such vehicles 1is not

adversely affected.

Many state laws prohibit the operation or regISCration for use on public
highways of a motor vehicle on which the emission control system has been
removed or rendered inoperative. EPA has concluded that this device will
render inoperative an element of design of the emission control devices
or systems of a motor vehicle ‘on which it is installed. Therefore, the
installation or use of this device by individuals may be prohibited under

some state laws.



FOR FURTHER INFORMATION CONTACT: Merrill W. Korth, Emission Control

Technology Division, Office of Mobile Source Air Pollution Control,
Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan

48105, 313-668-4299.

Date Edwar? ¥. Tuerk
Azting Assistant Administrator
for Ai{r, Noise, and Radiation




EPA Evaluation of the “PUEL-MAX” Device under Section 511 of the Motor
Vehlcle lnformation and Cost Savings Act

The following is a summary of the information on the device as supplied
by the Applicant and the resulting EPA analysis and conclusions.

1. Marketiggjldentification of the Device:

Trade Name: "FUEL-MAX"

2. Inventors of the Device and Paténts:

A. Inventors

Ervin Leshner
1005 Lowber Drive
Cherry Hill, New Jersey 08034

Michael D. Leshner

5 Betsy Court

Glendora, New Jersey 08029
B. Patent

“Patent Applied for, 1979"

3. Manufacturer of the Device:

fuel Injection Development Corp.
110 Harding Ave.

Bellmawr, New Jersey 08030
609/931-3168

4, Manufacturing Organization Principals:

Charles Kaney
Ervin Leshner
Ira Belfer

5. Marketing Organization in U.S. Making Application:

Fuel Injection Development Corp.
110 Harding Ave.

Bellmawr, New Jersey 08030
609/931-3168

6. Applying Organizatioh Principals:

Charles Kaney
Ervin Leshner
Ira Belfer

“"Michael Leshner will represent the organization in correspondence.”
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Description of Device:

A.

Purpose of the Device (as supplied by Applicant):

"FUEL-MAX 1s intended to be retrofitted to existing automobiles
by the vehicle owner, for the purpose of conserving fuel.”

Theory of Operation (as supplied by Applicant):

"FUTL-MAX 1s a direct replacement for the Exhaust Gas
Kecr cculation (EGR) Valve installed on the intake manifold of
gutomobile gasoline engines. The vacuum signal which normally
operates the EGR Valve 1s used to operate FUEL-MAX. 1Instead of
allowing exhaust gas to be drawn into the intake manifold,
¢UEL-MAX allows filtered, atmospheric air to be drawn into the
intake manifold. The flow rate of air admitted to the engire
through FUEL-MAX 1is adjustable, to allow the user to set the
device for optimum fuel consumption. The 1Installation
Instructions (Appendix A) give a thorough description of the
procedure for setting the air flow rate.” The 1installation
instructions are Attachment A of this report.

"It was found by experiment that late model American cars u:ing
EGR cannot normally tolerate a leaner air-fuel mixture than the
factory calibration. When the EGR system 1s disabled, however,
the engine will tolerate a slightly leaner mixture, and at that
leaner mixture a lower specific fuel consumption will result.

“"Since the vacuum signal which operates the EGR Valve 1is not
present durinz cold engine operation, idle, deceleration, and

wide-open throttle operation, the FUEL-MAX also does not operate
during those modes.”

Construction and Operation (as supplied by Applicant):

"fUELMAX 1is a vacuum-operated air valve which is similar in
coastruction to an EGR Valve. (without exhaust pressure
ferdback) The cross sectional area of the valve opening is
plotted against input vacuum in figure 1. Figure 2 1s a
schematic drawing of the FUEL-MAX.

"The air flow rate adjustment is in series with the fresh air
inlet, and acts as an upper limit to the air flow through the
FUEL-MAX. Figure 3 shows the cross sectionzi area through the
adjusting valve versus the notionation on the front of the

FUEL-MAX case."” Figures 1, 2, and 3 are Attachment D of this
report .
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Applicability of Device (as supplied by Applicant):

“One kit fits all of the makes, models, and years listed below.

MAKE YEAR ENGINE

General 1973-79 All

Motors

ford 1973-79 All

Chrysler 1973-79 All 4 cylindex
All 6 cylindex

American

Motors 1975-79 All

"None of the following affects the applicability of FUEL-MAX:
Model, carburetor, transmission typz, ignition type.

"Exceptions: FUEL-MAX is not applicable tc Diesel engines, or cars
equipped with three-way catalysts.”

Device Installation, Tools and Expertise Required (as supplied by
Applicant):

A. “"The Installation Instructions are provided in Appendix A."
{(Appendix A 1s Attachment A of this report.)

B. "There is only one general set of instructions.”

C. "The tools required are a 3/8 or 1/2 and/or 9/16 inch open end,
box, or socket wrench.”

D. "“No equipment 1is reqiuired to check the accuracy of the
installation.”

E. "No adjustments to the vehicle are required. There is one
adjustment on the device. It is annotated from 1 through 5, and
the user is 1instructed to set the pointer to the displacement of

the engine, in cubls [sic] inches. For example, when using
FUELMAX on a 305 C.I.D. engine, the poiater would be set to "3"."
F. "Average mechanical skills are required to install FUEL-MAX."

Device Operation {as supplied by Applicant):

"Complete instructions are supplied in Appendix A.” (Appendix A 1is
Attachment A of this repor:z)
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Device Maintenance (claimed):

“The only maintainance required is the removal {pinch and pull)
washing the filter with socap and water, and re-installation of the
filter (stuff it into a recess) once each year.”

Effects on Vehicle Emissions {non-regulated) (claimed):

“There is no indication that PUEL-MAX has any effect on the vehicle's
non-regulated emissions.”

Effects on Vehicle Safety (claimed):

"The proper installation of FUEL-MAX does not affect the safety of
the vehicle on which it is installed. The instailation Instructions
explicitly caution the installer to "check the throttle 1linkage to
make sure there 1s no mechanical interference...”

"If a malfunction occurs, it could one of two types: open valve, or
closed valve. If the FUEL-MAX air valve should malfunction in the
open position, the mixture will be very lean at idle, and the engine
will run rough or s2zall. If the valve malfunctions in the closed
position, it will be equivalent to operation without EGR."

Tagt Results - Regulated Emissions and ~fuel Economy {submitted by
Applicant):

“"Appendix B and C are reports of tests using the ~federal Test
Procedure and Highway fuel Economy Tests. FUEL-MAX was evaluated on
ten late model Amurican cars, and compared with the baseline vehicle.”

A. "Appendix B Technical Report on Evaluation of Fuel Economy
Device” is Attachment B of this report.
Set 1827 01 0979; September, 1979
Scott Environmental Technology, Inc.,
Plumsteadville, PA 18949

B. Appendix C, “Technical Report, Two Exhaust Emission Tests” 1is
Attachment C of tlhls report. 1975 Federal Cold-Start with Urban 4
Highway fuel Economy;

Set 1796 01 0379; March 27, 1979
Scott Environmental Technology, Inc.
Plumsteadville, PA 189499

Testing by EPA:

Because the test data submitted by the Applicant suggested the Device

showed a fuel economy improvement, EPA conducted confirmatory
testing. EPA developed a Test Plan/Test Agreement {Attachment E)

which was sent to the Applicant for review and concurrence
(Attachment f).

The Applicant concurred that this test plan (Attachments E and G)
would accurately reflect the effecti{veness of the Device. The Device
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testing was conducted in accordance with this test plan/testing
agreement.

A detailed description of the testing conducted by the EPA in support
of this evaluation 1is reflected in EPA report, EPA-AA-TEB-81-15,
provided as Attachment H. A brief description of this testing effort
is provided below:

Three production 1979 model year vehicles {Ford Pinto with a 2.3
litre engine, Mercury Zephyr with 302 CID engine, and an Oldsmobile
Cutlass with a 231 CID) were tested for emissions and fuel economy.
Tests were conducted according to the Federal Test Procedur (FTP) and
Highway Fuel Economy Test (HFET). The test program consisted of
baseline tests and "FUEL-MAX" tests. The "FUEL-MAX" tests consisted
of a standard test procedure (FTP or HFET) with the Device installed
on the vehicle.

Road tests were conducted on each of the preceding three vehicles to
evaluate each vehicle's sensitivity to engine knock, since some
vehicles are knock sensitive to EGR deactivation.

Additional tests were conducted on the Oldsmobile Cutlass as an
evaluation tool. The tests consisted of hot start LA-4 cycles. The
LA-4 driving cycle is the basic FTP driving cycle. The results of
these hot start LA-4 tests are somewhal similar to bags 2 and 3 of
the FTIP.

Analysis

A. Description of the Device:

The Device 1s judged to be adequately described in Section 7.

B. Applicability of tle Device:

The applicability of the device, as stated in the application,
covers most Amerfcan gasoline fueled vehicles inciuding 1979
fords. However, even though the instructions, Attachment A, make
specific reference to Ford installations, the 1installation
instructions/hardware did not adequately cover the installation
in either Ford 2.3 litre or 302 CID vehicle (see Section 16 D.).

C. Costs:

FUEL-MAX is advertised at $29.95 postpaid from distributors {see
Attachment I).

D. Device Installation - Tools and Expertise Required:

The Applicants claim that only simple tools and average
mechanical skills are required for installation is judged to be
true for some cases. However, numerous problems were encountered.

B




(1)

(2)
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(4)

(3)

(6)
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On the Pinto, the installation instructions call for the EGR
valve to be disconnected from the intake manifold, but to be
left connected to the exhaust gas transfer pipe so as to
close the end of the transfer pipe. On the test vehicle, the
EGR valve and the exhaust gas transfer pipe had to be removed
because the EGR valve configuration was different than that
shown in the "FUEL-MAX" 1installation instructions and this
configuration permitted an exhaust leak to occur under the
hood when the EGR valve was <isconnected from the 1intake
manifold.

On the Zephyr, the "FUEL-MAX" caused an exhaust leak at the
manifold where the EGR valve is normally installed because
the adapter specified for this application did not cover the
EGR exhaust opening in the manifold. A sealing plate and
additfional gaskets had to be employed to prevent this
underhood exhaust leak.

The gasket sealer provided with the kit rapidly deteriorated
and had to be replaced with a hipgh temperature sealant.

Replacement of the EGR valve pgasket was ilmpractical since
automotive parts suppliers normally sell the gasket only with
a new EGR valve.

A prospective purchaser of the Device would be required to
install the Device himself. Since this Device violates the
anti-tampering provisions of the Clean Air Act, it is illegal
for many automotive businesses to install this Device (see
Section 17).

If disabling the EGR causes the engine to knock, retarding
the ignition may be required to correct engine knock. The
Applicant was aware of this potential problem {see Question
no. 3 in Attachment J), and offers two solutions:

(a) switch to higher octane fuel
(b) retarding ignition timing

Either solution will tend to alleviate the problem, although
the Applicant makes no mention of this problem or potential
solutions 1in the Installation Instructions (Attachment A).
The Applicant states in Section 10 that the Installation
Instructions are also the complete operating instructions.
Note that:

(a) a higher octane fuel may not be readily available and
will cost more,

(b) retarding the timing will require a timing 1light,
hand tools, average mechanical skills, plus knowing
how to time the vehicle.
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Device Operation:

The operating Instructions referred to in Section 10 consist only
of the Installation Instructions — no mention is made to vehicle
operation other than setting the air bleed tc correctly
correspond with an engine's displacement. However, as noted in
16 D (6), no umention is made of the potential knock problem or
the remedy for it.

Device Maintenance:

In addition to the yearly cleaning of the Device's air filter,
the vacuum lines attached to the Device would require the same
periodic, albeit infrequent, maintenance accorded similar
components in a vehicle's engine compartment.

Ef fects on Vehicle Emissions (non-regulaced):

As claimed, the Device 1s judged to be wunlikely to affect
non-regulated emissions.

Effects on Vehicle Safety:

If use of the Device does not cause engine knock, the Device is
judged to be unlikely to affect vehicle safety as claimed.

If use of the Device causes engine knock, the Device could lead
to serious engine damage 1if the knock problem is not soon
corrected.

If the Device malfunctions in the open position, the Applicant is
judged to have correctly identified the potential problems, 1i.e.,
rough engine or stalling.

However, 1if the Device malfunctions in the.closed position, the
Device could again lead to engine knock problems.

Test Results Supplied by Applicant:

Applicant did submit test data per the Federal Test Procedure or
Highway Fuel Economy Test. These are the only EPA recognized




10

test procedures(l). This requirement for test data following
these procedures 1s stated in the application test policy
documents that EPA sends to potential applicants. The test data
submitted by the Applicant are listed below and evaluated.

(1) The data submitted by the Applicant in Attachment B was for
single test sequences (both FTP and HPET) with and without
the "FUEL-MAX"device installed.

(a) A review of this data shows the following weaknesses in
the test data:

(1) Vehicles were tested "as received”. They were not
checked for agreement with the wanufacturer's
engine deegizn parameter settings (ignition timing,
idle speed, idle mixture, etc.) (see EPA's request,
Attachment X, and Applicant's response, Aftachment
L). .

The Applicant stated that the vehicles were assumed
to be set at manufacturer's specifications when
originally leased new (Attachment L). Since these
vehicles had accumulated between 7,000 and 48,000
miles, there may have been some need for
read justment.

However, a review of the emissions and fuel economy
data submitted suggests that these vehicles were
not greatly, if at all, out of specification.

(1i) The tires were not fully inflated for the

dynamometer tests. for dynamometer testing, the
tires are normally inflated to 45 psi to minimize

(1)

From EPA 511 Application test policy documents:

Test Results (Regulated Emissions and Fuel Economy):
Provide all test information which is available on the effects of
the device on vehicle emissions and fvel economy.

The Federal Test Procedure (40 CFR Part 86) is the only test
which is recognized by the U.S. Environmental Protection Agency
for the evaluation of vehicle emissions. The Federal Test
Procedure and the Highway Fuel Economy Test (40 CFR Part 600) are
the only tests which are normally recognized by the U.S. EPA for
evaluating vehicle fuel economy. Data which have been collected
in accordance with other standardized fuel economy measuring
procedures (e.g. Soclety of Automotive Engineers) are acceptable
as supplemental data to the Federal Test Procedure and Highway
fuel Economy Data will be used, 1f provided, in the preliminary
evaluation of the device. Data =21e required from the test
vehicle(s) in both baseline (all parameters set o manufacturer's
specifications) and modified forms (with device installed).




the heat buildup and added rolling resistance
created by the dynamometer rolls. The tire
pressures for these tests were 10 to 15 psi low.

(111) Six of the nine vehicles in this nine vehicle study
were not in compliance with the emission standards
in baseline conditions. These vehicles failed HC
or CO or both HC and CO. Only one vehicle failed
to meet the NOx standard.

(iv) A review of the dynamometer horsepower loadings
shows that the settings used were probably higher
than should have been used. Erroneous dynamometer
horsepower loadings would affect both emissions and
fuel economy.

(v) The data does not address driveability. As noted

in EPA test report, Ati:achment iHd, some vehicles are
sensitive to EGR deactivation. (FUEL-MAX replaces
the EGR valve, thus, deactivating 1it).

{b) A review of chis data showed that:
(1) FTP HC and CO emissions decreased.
(11) FTP NOx emissions increased substantially.

(111) FTP fuel economy increased.

(iv) HFET fuel economy increased.

dowever, due to the weakness in the data noted above

{(Section 16 I {(1)(a)), the data does not confirm these
conclusions.

{2) The data submitted by the Applicant in Attachment C was for
single test sequences (both FTP and HFET) with and without
the "FUEL-MAX" device installed. In addition to havivng the
data weakness noted for the nine vehicle test fleet, it
appears the Device was 1mproperly set for ths engine's
displacement. FUEL-MAX was set at 2 rather than 3 as
required by the Device Installation Instructions.

J. Test Results Obtzinzd by EPA:

The tests conducted by EPA are discussed in detail in Attachment
H, therefore a duplicate presentation is not provided.

17. Conclusions
EPA fully considered all of the information submitted by the device
manufacturer in the application. The evaluation of the FUEL-MAX

device was based on that informaticn and the results of the EPA test
program.
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The purpose of the EGR System 1is the control of NOx emissions.
Removal of the EGR control wvalve to install the “PFUEL-MAX"
deactivates the EGR System and would be expected to result in a large
increase in NOx emissions.

LA tested the "FUEL-MAX" device on a sample of three typical 1979
passenger cars. The findings are summarizad below:

1. Use of the F‘UEL-MAX resulted in 1increased NOx emissions of
between 440% to 1070% on the FTP and 280% to 770% on the HFET.

2. Use of the ZUEL-MAX resulted in changes in fuel economy of
between +1.6% to +4.1% on the ?TP and -0.6% to +0.9% on the HFET.

3. Use of the FUEL-MAX resulted in a decrease in hydrocarbon
emissions of between 15% to 24% on the FTP and 6% to 42% on the
HFET.

4, Use of the PFUEL-MAX resulted in a decrease in carbon monoxide
emissions of between 7% and 44% on the FTP and 46% to 68% on the
HFET.

5. On the road evaluations with FUEL-MAX showed that heavy knock
existed in one car, that light knock occurred in one car and that
knock was rarely noticed on the third car.

The Applicant's testing of the "FUEL-MAX" device showed the same
emission and fuel economy trends. The differences observed in the
magnitute of these effects were due to the differences in the test
fleets and the weaknesses noted in the control of the Applicant's
vehicle test program.

Because EPA tests showed that use .of the "FUEL-MAX" on the vehicles
tested, caused emisslons to exceed applicable standards, the
installation of this Device by a person {n the business of servicing,
repairing, selling, 1leasing, or trading motor vehicles, fleet
operators, or new car dealers will be considered a violation of
Section 203(a)(3) of the Clean Air Act, the Federal prohibition
against tampering with emission control systems. That 1is, there 1is
currently no reasonable basis for believing that the installation or
use of this device will not adversely affect emission performance.
This determination does not preclude the use of the "FUEL-~MAX" device
on a different vehicle or vehicles than those tested by EPA if
Federal Test Procedure tests performed on such vehicles clearly
establish that emission performance on such vehicles is not adversely
affected.

Many state laws prohibit the operation or registration for use on
public highways of a motor vehicle on which the emission control
system has been removed or rendered inoperative. EPA has concluded
that this device will render inoperative amn element of design of the
emission control devices or systems of a motor vehicle on which it is
installed. Therefore, the installation or use of this device by
individuals may be prohibited under some state laws.
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Lisct of Attachments

Installation Instructions for ZUEL-MAX (provided
with 511 Application)

“"Technical Report on Evaluation of #&uel Economy
Device”

Set 1827 01 0979; September 1979, Scott
Environmental Technology, Inc., Plumsteadville, PA
18949 (specified as an Attachment B to 511, but mot
provided with 511 until January 5, 1981).

“"Technical Report, Two Exhaust Emission Tests, 1975
Federal Cold Start With Urban & Highway 2uel
Economy™ Set 1796 01 00379; March 27, 1979 Scott
Environmental Technology, Inc., Plumsteadville, PA
18949 (specified as an Attachment B to 511, but not
provided 511 with unti{l January 5, 1981).

figures 1, 2, 3 for FUEL-MAX.
Test Plan/Test Agreement for PUEL-MAX.

Copy of letter dated January 23, 1981 from EPA to
Z?uel Injection Development Corporation transmitting
Test Plan/ Test Agreement for their review and
concurrence.

Copy of letter dated Rebruary 2, 1981 from fuel
Injection Development Corporation acknowledging
their concurrence with the Test Plan/Test Agreement.

TEB Report EPA-AA-TEB-81-15, "Emissions and Fuel
Economy of PUEL-MAX, a Retrofit Device™.

Sales advertisement for "FUEL-MAX".

“PUEL-MAX Gasoline Conservation for Cars and
Trucks™ includes fuel conserving driving tips plus
20 questions and answers.

Copy of letter dated November 7, 1980 from EPA to

fuel Injection Development Corporation requesting
vehicle test informatiom.

Copy of letter dated December 29, 1980 from Fuel
Injection Development Corporation providing test
data and vehicle test settings.
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EPA-AA-TEB-511-81-10B

Attachments to

EPA Evaluation of the “"FUEL-MAX" Device Under Section 511
of the Motor Vehicle Information and Cost Savings Act

June, 1981

Test and Evaluation Branch
Emission Control Technology Division
Office of Mobile Source Air Pollution Control
Environmental Protection Agency
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INSTALLATION INSTRUCTIONS

FUEL-MAX IMPROVES FUEL ECONOMY AND DRIVEABILITY OF
AMERICAN MADE CARS AND TRUCKS BUILT SINCE 1973. THIS KIT WILL
MODIFY YOUR CAR'S POLLUTION CONTROL. SYSTEM TO GIVE MAXIMUM FUEL

ECONOMY AND PERFORMANCE.
NS

s

—r Nl

INSTALLATION [INSTRUCTIONS

Your Fusl-Max Kit contsing sl the parts necesssry 10: femove the €.G.R. valve, replsce it with one of the
twee Fuel-Mex adapter plates, and hook up the nylon sir velve.

STEP  REMOVE AIR CLEANER.

Removel of the sir cleaner will simplify the Fusi-Max inttailation. Be ture 10 nots il the connecting tubes snd
ducts on the air Clesner 1 that YOu will e sbie to replace it properly.

STEP 2: REMOVE E.G.R. VALVE.

The E.G.R. (Exhaust Gas Recirculation) Valve is § d on the intake manifold close to the carbr rtor, Keep
track of the small rubber hose sttatched to the €£.G.R. Valwe « t w.:! Le used (0 SCtivate the Fustddax, I the
wecuum hose has been disconnected from the E.G.R. Vatve, check the vacuutn hose disgram for your car 10 find
the proper hoss. (Ses figure 1)

CARBURPTOR
N7/ -
55
‘ff&ﬁ \nun -

A Most €.G.R. valves are fastened by two bolts. Some others we 8 clamp snd ¢ singhr bolt %0 hold the clamp in place. Save the
s of bolts viad to fasten the E.G.R. valve - they will be uned 10 bolt down the Fuct Max adapter plats.

For ditferent types of E.G.R. valves, refer 00 fig. 2. 1f thare sppesr to be two E.G.R. veives, refer to figure § .

adapter

NOTE: On some older vehicles, the €.G R. tolts or studs mey be rusted. 1t is ¢ good ides 59 wet thess rusted auts and bolts
with penetrsting 0il, snd weii severs! aninutes §0r the rust to lecess.

Figurss 2A,8,C.

STEP 3: INSTALL FUEL- MAX ADAPTER PLATE.

Theee adapter plates an inciuded in this kit. One of these sdcrer plawes wil. replace your £.G.R. valve, ind
the other 1n0 may be dacarded  The three beuc types of E.G R. catves wwth the proper sdapter plates are
Wustrated i (gures 24, 8, C. On wome Ford products you odl aesd #» bresk off & smsll pece of ~Ilesh™
0 1he slottsd end of th adapter plate.

f

Betore bolting down th: adepter plate, be wure tho matung murfaces on the enging and piste are fres of Gt
or peeces of 00 gasket,

Ure the enciosed gailct waster 10 insure ¢ beak$v00! connecton.
¢ 1t the old gashet brests, remove Doces with » krufe biade. It the

$hket remeans m one puce, keeve % in place. Soread an even Liver
?l_naiu on the totiss of the Fuet A2x sdapter clate ana seoise
itin place with the wame ey, bolty, OF Aamp that way inwd 10 teCute
the F.G.R. valer 1 the Grack or Bolts are 130 I0nn (e e Fod s
BSapier ane the oo ke oS Yaatre -rluwry,

On 3 tew Chu yviey 400 .00t 440 evvprecs, none of the theee adagter
plotes well bie, llh-ha-.utwmuloiui.W-.N
we wall Yup you the progey adagiter.

#’}uww
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STEP 5: INSTALL SMALL RUBBER HOSE.

Crnmet W wnd 1. dnt how that Wt feesmanty Usnemcted tu il G R, v tts thr Lamd o thr Fnd Man
L s aternsat s 00 | 100 Gouplers o posdid M thy kg, U e Crgdorg unvatis bttt 111y MO

meald E G KR va (uelgue R,

STEP 6: MOUNT FUEL-MAX,

Omnwwmnmmwmbmu'uml. There ore tmo gL $118D
Lortonres o the k4 whech May be vied 10 wowe e Fusl Mex m phecs. We wgprst TAat the Fuet Mas e sirepced

nnmuummm,uawawmunnwm—mmm
eonwt Of thOttle 1inbages. Avoud MOUntng the Fust-Mas in Aot 100tS Aeer Whe eechaust Mendold.

mwuw-mmmhn«wam (e figure &),

This is How Your Fuel-Mas Inslalislian Sheuld Leeh.

STEP 7: SET FUEL-MAX TO THE CORRECT NUMBER FOR YOUR CAR

The following table wil give yOu the correct Fuel Max 1811ing bawd on the 513 of YOur onpe. %

Set the Fuel Max by tuning the ceneer Engine Displacement Fuel-Max Setting

tutar (Dy hand or with 3 1/2 inch wrench], {cubic inches) ‘

You witl not need 10 readiust the 100 1 o

Fuel Marx undess: 200 4 cytinder 2 m 3

1. The inusilaion counes 8 heutataon 20 6 cylnder s o) <
when you want 10 scoelerats. . s " ~ @
2. 1 you want 10 ¢ peviment to find “xy 4 @

:: ::‘.‘::\:?‘-“ Fuel-Man witing 500 s

In genersl, you will want 10 set the Fusl-Maz 10 the highest number your enging will 1oler ste

1RO satroducing hestation. The heghest settng & “57. Advencng the poste beyond § Figure §
o e e S | s ottt i 15010 e

fave any ellect when the sngine s cold.

STEP 8: RE- INSTALL THE AIR CLEANER.  Wnen repiacing the s cieaner, bw s t0 reconnect ol the tubes snd ducrs proparty.

STEP 9: MAINTENANCE.

Ceean the Fuet-Myx filter oncs 8 yesr with 1000 and weter, Pinch the filter in the middie snd pull it out
of the Fuel Max case. Alter cleaning, silow the filter 10 dry, and insert it back into the case.

STEP 10: FINAL CHECK LIST. *

3. Besure Furl-Max and Case are clesr of ol moving carburetor parts or hot exhmst pipes. After
1™aliaton, starl eng-ne ond depress accelerstor pedal, Be sure that the scceler stor returng back (0 idle.

6. Do not diive away until you check that the ad: olate is instatied ¢ sty With the engine idling,
Pl the fat rublive hose off the Fuel Max. These should be suction in the hose, and when aér it let into
the engane, the idie 1oeed shauld changs - or even SUl. If there i RO SUCTioN in the hose, theck that the
s Cone tester Rae not Liocked the sir Dastige through the adapter plate. of That the Paitdpes into the
erpne e 1ot blocked with carbon. If there is exhaust comung out of the hoss, the adaoter plate 18 in-
stithed Darhwards. I you hedr 8 “popping™ eahautt noise 8t the acdapter plate, the plate & not seated of
179 1ened compietely.

Be sure 10 push the large and small rubber tubes OALO bOh paris as fas as they will go.

-

Special Instructions For Unutual EGR Valves

Figure 6 .
Oeshad Linee Bhow the Vistous Pent Contgueotons

Note Some EGR Systems are cqupped wiih an
exhaust pressure sensor as shown Deow.

1t your vehicie uses this tyoe of sensor. leave it n place,
ang ing1at the Fuel-Max adapter plate 1 place of the
EGR vanhe The same small rudber hose that went from
the pressure sensor (0 the EGR Vaive will now 30 trom
the pressure sensor 10 the Fuel-Max

Cn e 4 and € cytinder Ford Praducts, a

ool L ey g eshaust gas tastens duectly
rotine LGR Vahe Unbolt ine Vaive
LM leagendg Ihe Vatve attached to
Mt aleed tube ¢ Tive RGR Vatee wall

.r Rt ot et 0 e tate ) Blend
ST Tre et sttty Lo 1L the LGR Valve
e e bttt wtte Bt Bt MY subagster
LIS UKL YR PRY OV IRTIRT DUIRY T N TP e
: -:- ety UL L TU TR L TTOR T LR )
STt et nieod dallhr OF intetiore with any
LSNTRL N Y L1108

LA {1

" LI E LR Y Revapoee) uhine congdetely, it
W led et 1 s it soee, tesove
e vatses amud siesel Buitee, el pilong tlee exfuaig

PLESSURE
£285R

Figure 8

3.

o snetukd with a snitehic jage plug.
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TSNS S SO S U
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SET 1827 01 0979

TECHENICAL REPORT
ON
‘EVALUATION OF

FUEL ECONOMY DEVICE

Prepared For:

Prepared by

D. R, Gulick
Manager, Automotive Test: Group

September 1979

SCOTT ENVIRDNMENTAL TECHNOLOGY, INC.
Plumsteadville, Pennsylvania 18949

Scott Environmental Technology Inc.
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SET 1827 01 0979

1.0 INTRODUCTION

During the month of August 1979, Scott Eanvironmental Techknolcey,
Iﬁc. performed & series of exhaust emission and fuel economy tests for
Sherman Industries, Inc. (Sponsor). 7he tests were performed on a fleet
of nine (9) late model domestic automobiles provided by the Sponsor. The
objective of the test program was to deteruine the pctential fuel saving
and emission reducing capabilities of the Spoascr's Fuel-Max device. Each
vehicle s1s8 tested first in the stock configuration to provide “baseline”

exhaust emigsion and fuel economy data. The vehicles were then "retrofitted"

vith tLa "Fuel-Max" device and retested for exhaust emissions snd fuel
econony for a direct comparison of the resultant data between the "before.
and after" device tests. ]

In addition to the above mentioned tests, three (i) of the nine

- test vehicles received continuous meagurements of the exhaust pipe tempera-
L}

ol

..

ture, to determine the effect on the exhaust temperature of the Sponsor’s

device. The remaining sections of this report describe the test fleet,
device, test procedures, and the final results obtained. .

This report does not constitute a "listing", "certification” or
“approval” by Scott or any government regulatory agency, and makes no

representations or claims other than as they appear in the complete report.

Scott Environmental Technology Inc.

BRI s S SR e
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2.0 TEST FLEET DESCRIPTION

The test vehicles utilized for this program were all late modei
(1977, 1978 and 1979), light duty, domestic vehicles with both four and
eight cylinder engine sizes. A general description of ¢ -h vehicle is pro-
vided in Table 1.0. Additional descriptive information {s included iz tha
tables attached as Appendix A. All test vehicles were received in stock

condition and were equipped with the maiufacturer's standard emission control
systems,
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Model Year

Make
1978 Lincoln
1979 Oldsmobile
1977 Dodge
1979 Mercury
1977 Mercury
1978 Oldsmobile
1979 * Oldsmobile
1979 Ford
1979 Chevrolet

TABLE 1.0 TEST FLEET VEHICLE DESCRIPTION

Model
Continental

Cutlass Salon
Aspen (Wagon)

Wagon
Monarch
Cutlass Cruiser

Cutlass Cruiser -

Pinto
Chevette

*Exhaust pipe (outside) temperature meagured.

Vehicle Engine
_ID Number Size/Displaccment Initial Mileage
8Y82A881792 v-8/460 07509.0
3G09H9G4 27788 v-8/305 07955.1
NH45G7F252970 v-8/318 11393.0%
9274649208 v-3(505) 06752.6#
TWITFS39757 v-8/302 31285.2
3H3SH8G404250 . v-5/305 48592.2%
3G35H92434400 v-8/305 20892.0
9T117158158 4 cyl/140 11379.5
1B5809Y118162 4 cyl/98 07044.9

660 T0 LZ8T 13S

(X4
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3.0 “TVICY DESCRIPTIZN

The Sponsor's device, cal: “uel-Max. consists of two pafta.
Part one is a molded metal "adapter” plate (see Figure 1.0) which was
designed to replace the Exhaust Gas Recirculation (EGR) valve. The EGR
valve normally allows a portion of the exhaust gases (under certain engine

_temperature/manifold vacuum conditions) to be returned to the intake

manifold, and subsequently into the combustion chamber of an engine where-
by that portion of the exhaust gases are re-~burned. Tiz Fuel~Max plate
(part one) blocks off the exhaust port normally utilize@ by tl.e EGR system
and leaves ﬁhe intake port open via a vacuum hose fitting on the plate.
Part two (see Figure 1.0) is the main control portion of the Fuel-Max ]
device. It is simply a vacuum operated valve housed in a non-metalic case
utilizing a spring loaded object to maintain aa open positioi until closed
by manifold véﬁuum. The vacuum scurce utilized ro operate the device is
the same a8 that which would normally operate the EGR valve. When installed
and operational, at a manifold vacuum that would operate the EGR valve,

the valve opens an& allows fresh filtered air in part two, through part onme
(via a length of flexible vacuum tubing) and into the intake manifold where
it mixes with anﬂ.further leans the normal air/fuel (A/F) mixture of the
vehicle's engine. ‘

The control portion of thg device (part two, Figure 1.0) has an
adjustment knob, graduated in increments of one to five (1-5) which allows
it to be adjusted to a sefting corresponding to the engine size, e.g. on
200 cubic inch engine, the selected setting should be -2-. On a 250 cubic
inch engine it should be set mid-way between -2- and -3-, etc. This
adjustment knob simply applies more tension to the spring which in turn will
require a higher manifold vacuum to open the valve since different engine
sizes produce different amounts of vacuum at identical povwer or acceleration

rates.

>

.
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(Control)
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PIGURE 1.0
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{
4.0 DESCRIPTION OF TEST PROCEDURES

The test procedures used for determining the exhaust emissions and
fuel economy data are as follows:

4.1 1975 FEDERAL TEST PROCEDURE (FTP)

The test procedure used by the Envirommental Protection Agency to
measure exhaust emissions from passenger cars, light trucks, and motorcv:lea'
is the 1975 Federal Test Procedure '75 FIP). This procedure may also be
referred to as the Federal Driving Schedule, CVS C/H Test, the Cold Start
CVS Test, Urban Dynamometer Driving Schedule (UDDS), or LA-4.

The '75 FTP is the procedure used in the certification tests of
new cars beginning with the 1975 model year. It is also the procedure EPA
has been using since 1971 to evaluate prototype engines and emissions con-
trol systems; The '75 FTP provides the most representative characterization
available of exhaust emissions aad urban fuel economy. .

The test is run in a controlled ambient cell where température and
humidity conditiéns can be maintained within specified limits. During the
'75 FTP, the vehicle is driven on a chassis dynamometer over a stop—and-go
driving schedule-having an average speed of 21.6 mph.

The Urban Dynamometer Driving Schedule or LA~4 is the result of
more than 10 years of effort by various groups to translate the Los Angeles
smog-producing driving conditions to dynamometer operations. It is a non-
repetitive driving cycle covering 7.5 miles in 1372 seconds with an average
speed of 19.7 mph. During the '75 FIP, the first 505 seconds of the LA-4

~ are rerun after the hot start so the distance traveled during a full '75

FIP is 11.1 miles and the average speed is 21.6 mph. The maxinum speed
attained during the LA-4 cycle (or '75 FTP) is 56.7 wmiles per hour. The
LA-4 is derived from data taken from a vehicle driving under actual city
traffic conditions, so it is typical of a vehicle operating in an urban
eavironment. '

Through ghe use of flywheels and a water brake, the loads that the
vehicle would actually encounter on the road are reproduced. The vehicle's
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eihaust i8 collected, diluted and thoroughly mixed with filtered background
air, and a known constant volume flow is obtained by the use of a positive
displacement pdmp. This procedure is known as Constant Volume Sampling (CVS).
The '75 FTP captures the emissions generated during a "cold" start and
includes a "hot" start af:er.g ten minute shut-down following the first 7.5
niles of driving.

A chassis dynamometer reproduces vehicle inertia with flyvheels,
and road load. For each inertia weight class, a road load which takes into
account rolling resistance and aerodynamic drag for an average vehicle in
each class is specified.

_ The vehicle must be parked for at least 12 hours prior to the
exhaust emission test in an area where the temperature is maintained between
68°F and 86°F. This period is referred to as the "cold soak".

The '75 TP is a cold start test, so the test vehicle is pushed
onto the dynamometer without starting the engine. After placement of the
vehicle on the dynamometer, the emission collection system is attached to
the tailpipe, and a cooling fan is placed in front of the vehicle. The -
éhisqion test is run with the engine compartment hood open.

The emission sampling system and test vehicle are started simul-
taneously, so that emissions are collected during engine crankigg. After
starting the engine, the driver follows a controlled driving schedule known
as the'Urban Dynamometer Driving Schédule (UDDS) or LA-4, vhich is patterned

to represent average urban driving. The driving schedule 1is displayed to
the driver of the test vehicle, who matches the vehicle speed to that dis-
played on the schedule. (A copy of the LA-4 driving schedule can be found .

- in Figure 2 ). The LA-4 driving cycle is 1372 seconds long and covers a

distance of 7.5 miles. At the end of the driving cycle, the- engine is
stopped, the cooling fan and sample collection system shut off, and the
hood closed. The vehicle remains on the dynamometer and soaks for 10 minutes.
This is the "hot soak" preceding the hot start portion of the test. At the
end of ten minutes, the vehicle and CVS are again restafted and the vehicle
is.driven thfough the first 505 seconds (3.59 miles) of the LA-4 cycle,

P

N
R L
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Figure 2: Offictal Federal Tesat Cycle )
R : -
| i EPA llighway Cycle
k _(used in Y{ghway Fuel Economy Teet)
i .
i 8 . _ B ) ) . J )
i) 100,00 200,00 300,00 N00.00 500,00 000,00 700,00 800,00
, SECONDS
i gl
4
: .8 N  LA-4 Urban Cycle
) ."‘.'; (used in '75 Pederal Test Procedurc)
. 8
R
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8 j\/\ /\
8 .
. 100,00 200.00  30.00  N00.00 50000  600.00 _ 100,00  000.00  $00.00 100,00 110,00 120,00  1300.00  1400.00 °
SECONDS
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Exhaust emissions measured during the '75 FTP cover 3 regimes of
engine operation. The exhaust emissions during the first 505 seconds of the
test are the "cold transient” emissions. During this time period, the vehicle
gradually warms up as it is driven over the LA-4 cycle. The emissions during
this period will show the effects of choke operation and vehicle warm-up
characteristics. When the vehicle enters into the remaining 867 seconds of
the LA-4§ cycle, it is considered to be fully warmed up. The emissions during
this portion of the test are the "stabilized" emissions. The final period
of the test, following the hot soak, is the "hot transient"” section, and
shows the effect of the hot start. The emissions from each of the three
portions of the test are collected in separate bags.

4.2 1976 (FEDERAL) HIG.IWAY FUEL ECONOMY TEST (HFET)

Since the '75 FIP does not represent the type of driving done in
rural aresgs, éspecially on highways, a driving cycle to assess highway £u2l
economy was developed by the EPA. The EPA Righway Cycle was constructed
from actual speed-versus-time traces‘genetated by an instrumented test car
driven over a variety of non-urban roads, and presefves the non-steady-state
characteristics of real-world driving. The average speed of the cycle is
48.2 mph and:the cycle length is 10.2 wmiles, approximating the average non-
urban trip length. For this procedure the vehicle is fully warmed up and
running at the start of the HFET. If the vehicle is shut off at the end
of the '75 Ff? and allowed to cool for an apprecialbe amount of time, a warm—
up Highway Cycle (See'Figure 2 ) is run before the actual HFET. This insures
that the vehicle drivetrain is at full operating temperature.

A complete descripcion of the procedures (Vol. 27, No. 221, Part 1I,
Nov. 15, 1972) that are followed during a '75 FTP and '76 HFET can be found
in the Federal Régister.

Each of the above described procedures was performed on the test
automobile, one each before device installation and one each after device
fnstallation. - C -t
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In addition to the exhaust gas and fuel economy measurements,
exhaust pipe temperature was also meagsured on three vehicles in the test
fleet. The measurements were obtained by clamping a type "K" (chromel-
alumel) thermocouple to the exhaust pipes immediately after the "Y" junction
from each cylinder bank. The temperature was measured continuously during
each test series and recorded on strip chart paper to determine the eifect
of 1nstallation of the Fuel-Max device on the exhaust temperature.

The CVS 18 used to collect the exhaust emissions during the tests.
A portion of the exhaust gas mixture is coliected in Tedlar bags for subse-
quent analysis. After the sample has been collected, it is transferred to
analyzers where the concentrations of hydrocarbons (HC), carbon monoxide
(CO), carbon dioxide (COy) and oxides of nitrogen (NO,) in the sample bag
are determined. The analyzers provide for the determination of BC concen-
trations by flame fonization detector (FID), CO and CO, concentrations bj
non-dispet sive infrared (NDIR) analysis and NO, concentrations by chemi-
luminescence (CL) analysis. These concentrations are then converted to
grams per mile (pgm) for each of the pcllutants measured by calculating
the mass (average, diluted) emission rates collected during each portion
of the tests using the total volume flow of the CVS. Once the mass emissions
for each test, or test phase are known, the emissions in grahs pet mile are
calculated using the followiag formula:

Yom = (0.43 Ycp + 0.57 Yy + ¥g) + 7.5

vhere

Y - Weiéhged mass emissions of each pollutant, i.e., BC, CO or
NO, iﬁ grams per vehicle mile.

Y. = Mass emissions as calculated from the “eransient” phase of

the cold start test, in grams per test phase.

Y, = Mass emissions as calculated from the "transient” phase of
the hot start test, in grams per test phase.

Yg = Mass emnissions as calculated from the "stabilized" phase
of the cold start test, in grams per test phase.
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The cold start and hot start bags are weighted 0.43 and 0,57 respectively.

'(Detailed explanations of the calculations can be found in the Federal

Register.)

.Fuel economy is usually measured by either the carbon balance
method or by using a remote source of fuel (such as a can) which is weighed
before and after the test. Unless a special test requires the use of the
weight method, the carbon balance method is used to determine fuel economy.

The carbon balance procedure for measuring fuel economy correlates
the carbon products ian the vehicle exhaust to the amount of fuel burned
during the test. The major assumptions in using this technique are:

. 1. The carbon present in the HC, CO and COj exhaust is the only
carbon found in the emissions. This means that other carbon containing
compounds, such as oxygenatel hydrocarbons that are not detected by 7.

flame ionization detector and carbonaceous particulates, are igrrred.
[ 3

2. All of the carbon that is measured in the exhaust iﬁ the form

of HC, CO and CO, came from the fuel; there arc no other sources of carbon.

3. All:of the fuel consumed during the test can be accountéd for
by the carbon in.the exhaust. This assumption implies that all of the fuel
that leaves the tank passes through the engine, and that no carbon leaks .
from the exhaust system or evéporates from the vehicle before being analyzed.

Since the carbon weight fraction of the fuel is known, it is a
simple matter to calculate the amount of fuel consumed during the test.
Agreement between the carbon balance method and direct fuel consumption’
measurement is normally within 2Z.

Exhaust emission concentratioas as collected in the integrated bag
samples, were calcul#ted using appropriate instrument calibration factors.
This “raw" concentration data was then converted to grams of pollutant per
test mile (based on a 7.5 mile test) using the procedure outlined above.

. This data, including all measured parameters used in the mass emission
. computations, 1s included in the tables attached as Appéndix B. Exhaust

enissions collected during the Highway Fuel Economy tests were reduced in

B .
the same manner as described above, with mass emissions (grams per nile)

based on a test of 10.242 miles. The tables attached as Appendix C summarize
the exhaust emission data for these tests.

ScottErmonnmtal Technology Inc.
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Urban and Higiway Fuel Economy for each test sequence was calcu-

lated using the procedure outlined in Federal Register Volume 41, Number 218,

Part 600 "Fuel Economy of Motor Vehicles", November 10, 1976. The basic
equation used to calculate the fuel economy of a vehicle, in miles per
“gallon, from the mass emissions data is as follows:

grams of carbon/gallon of fuel
grams of carbon in exhaust/mile .

MPG =

or:

6.866 (mean density of fuel - gpg)

MPG = 5.866(gpm HC) + 0.429(gpm CO) + 0.273(gpm CO)

The three constants represent phe carbon weight fractions of the
fuel (nc; CO and coz). The urban and highway fuel consumption rates for
each test are included at the bottom of the tables in Appendices B and C.

’ Table 2.0 gives the maximum temperature achieved during the test
series on the three vehicles that were monitored for that purpose. This
data indicates that there is no significant change in exhaust temperatﬁre
with ‘installation of the Fuel-Max device.

»*

mup -lnmmnm-
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TABLE 2.0
MAXDMUM TEMPERATURE ACHIEVED

-1977 Dodge Aspen “fagon Baseline
Device

1979 Mercury Station Wagon : Baseline
Device

1973 Oldsmobile Cutlass Cruiser {Wgn) Baseline
. Device

FTP HE
533°F 730°F
540°F 625°F
552°F 650°F
S00°F 600°F
570°7 650°7
486°F 690°F
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3.0 STATISTICAL ANALYSIS

The prims objective of this study vas to determine what effect
the Fuel-Max device had on certain exhaust emission and fuel economy
characteristics of late model automobiles. An evaluation of this objective
vas accomplished by selecting a typical sample of automobiles and subject-
ing them to identical tests before and after installation of the device.

A vell known statistical test for determining device effects on
a set of data is to perform a t-test on the differences of the test
measurements before and after device installation. By taking differences,
extraneous effects which might influence both members of a pair tend to '
cancel out, thus leaving only the effect (if any) of the device. The
t-value is calculated as:

. x
Tcale ®

. sp/v/a
Where:
X = Mean of the paired difference .
SD = Est;mate of the standard deviation of the differences

n = Sample ‘size

The test is carried out by considering the Null Rypothesis,
Ho: M3 = up. That is, the "belore" and "after" treatment observations
came from a universal population with equal means. In other words, there
is no effect of treatment on the two sets of observations. The assertion
of this hypothesis is stated with a certain degree of risk termed the level
of significance (a). Standardized t-values for various levels of signifi-
cance are available in statistical tables. Thus, if the calculated t-wvalue
is greater than the tabulated t-vélue, we can reject our Null Hypothesis-
and probably accept an Alternate Hypothesis, Hj(u; > u2 or yz < uy) at
an a level of significance. For the purposes-of this study, a 95Z level '
vas considered 'significant’ and a 99X level as 'very significant'.

Table 3.0 summarizes the paired differences of the mass emission
and fuel economy characteristics of the test fleet with the HC, CO and NOy
expressed in grams per mile (gpm) and fuel economy in miles pet gallou (=pg) .

Scouawmw@tcmaogyup




TABLE 3.0
SUMMARY OF EXHAUST EMISSIONS AND FUEL ECONOMY

Fuel Economy

HC co NOx Urbsn  Righway

Vehicle , Device (cPD) (GPM) (CPM) (MPG) (MPG)
(= 1978 Lincoln Continental None 0.53 6.0  1.56  11.48 16.11
' 3 ‘ Fuel-Max  0.47 2.0 ' 7.17 12.07 17.14
i 1979 Oldemobile Cutlass Salon . Nome 1.55  18.8  1.15  16.76  24.12
5 Fuel-Max  1.10 9.6 3.33 17.18 24,72
1Y 1977 Dodge Aspen Wagon ' None 2.98 35.0 1.73 15.02 21.81
{ " Fuel-Max  2.56 33.2 3.69 14,65 23.25
';- 1979 Mercuty Stetion Wagon .+ None 1.00 7.6 1.28 13.52 21.99
i) Fuel-Max  0.77 4.1 8.23 15,14 22,37
f_ 1977 Mercury Monarch ‘ None 2,38 28.4 2.46 15.43 23.69
1 . ’ Fuel""ax 1.72 1708 7012 17- 12 22.17
‘Ef 1978 Oldsmobile Cutlass Cruiser (Wgn) None 1.36 20.8 1.20 15.55 23.91
1 Fuel-Max  0.60 10. " 3.48 16.56 25.18
8 1979 Oldsmobile Cutlass Cruiser (Wgn)  None 1.56 13.8 1.33 14.43 21.15
: . Fuel‘“ax 0086 802 3075 14 -77 21087
*E 1979 Pord Piuto None 1.04 25.3 2.04 18.47 28.80
I3 Fuel-Max  1.39 30.7 5.62 18.03 28.67

1979 Chevrolet Chevette None 1.58 17.7 1.43 21.41 32.45
. Fuel-Max 1,03 10.0 5.17 22.™ 33.58




1. Analysis on Reduction in HC Emissions

Hys g = up Null Hypothesis that there is no effect

By Ll < y3 Alternate Hypothesis that emissions after device installation

are lower

Calculated t = —2:38967 _ _ 3 449

0.33632/79

t.50, ¢ = 8 = 1-397

. ' t.95. é¢=8 = 1.860 Standard t values

t g9, ¢ =g~ 2-89

t 995, ¢ = g = 3+355

Since the calculated t is greater than the tabulated t at a 992
(or even a 99. 52) level, there is, statistically, a veryv significant S
difference in exhaust hydrocarbons as a result of installing the Fuel-Max

device.. The mean BC emission reduction is 24.5Z. .
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2. Analysis on Reduction in CO Emissions

o° ¥1® 2

Null Hypothesis that there is no effect
Hys “1’;"2

Alternate Hypothesis that emissions after device installation
are loer

Calculated t = _§;2_.8£‘;9_-

= 3.293
%.81789//%

€90, ¢ = 8 = 1397

t.95, dumg” 1.860

.

Standard t values
c.99’ ¢ =8 - 2.896

t 995, 4w g ™ 3355

Since the calculated t is greater than the tabulated t at a 99%
level, there is, statistically, a very significant difference in exhaust

:carbon monoxide as a result of‘inSCalling the Fuel Max device. The mean
C0 emission reduction is 27.5%.

Scott Environmental Technology Inc.
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3.. Analysis on Increase in NO, Emissions

Byt u;= Uz  Null Hypothesis that there is no effect

By: ¥j< ¥y Alternate Hypothesis that emissions after device installstion
are higher

Calculated t = =3:70889 . _¢ 794
1.63776//9

t.90. 0 - 8 - "1.397
t.95. ‘ - 8 - "’1.860

Standard t values
t99, ¢ =
t.995, ¢ = g = ~3:333

Since the calculated t is greater than the tabulated t at a 99.5%
level. there ia. statistically, a very significant difference in exhaust
nitric oxides as a result of installing the Fuel-Max device. The mean KO,

emigssion increase is 234Z.

Scott Environmental Technology Inc.
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4. Analysis on Increase in lirban Fuel Economy

Hod M= ¥y Null Hypothesis that there is no effect

Byt P1< ¥a Alternate Hypothesis that urban fuel economy after device
installation is higher

0.7109//9

Calculated ¢t = = -2.649

. .90, ¢ = 8 Standard t values

t.gs’ ¢ - 8 - -10860

Since the calculated t is greater than the tabulated t at a 95Z level,

‘there 1is, statistically, a significant difference in urban fuel economv as

a result of installing the Fuel-Max device. The mean urban fuel economy

increase is 4.5i.
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S. Analysis on Increase in Highway Fuel Economy

B,z U= u2 Null Hypothesis that there is no effect

Hye W< U2 Alternate Hypothesis that highway fuel economy after device
installation is higher

- _ =0.55667

Calculated t - -1.941
0.8604/79.

t.go’ 0 - 8 d "10397

i d - 4

Standard t values

¢ Since the calculated t is greater than the tabulated t at a 95
level, there is, statistically, a significant difference in highuav fuel

economy as a result of installing the Fuel-Max device. The mean increase

‘in highway fuel economy is 2.4X.
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APPENDIX A
VERICLE INFORMATION
DYNAMOMETER INFORMATION

TEST DATE/TIMES

{§}| scort Environmental Technology Inc
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Scott Environmentél Tech'nology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8881 TWX: 610-665-9344

TABLE A-1 . :

VEHICLE INFORMATION

Make: Lincoln Model: Continental Year: _1978

Eangine Serial No. -

Chassis Serial No. _gyR2a881792

Transmission Automatic

* - NJ 845-141

Cdometer -7509.0 °

Engine Disp. . 460 . v..'g'

1dle RPM C .

Fuel System 1 - 4 barrel carb.

Tank Capacity 24.2
Taak Location _left rear

Curb Weight 4880 1bs,

Drive Wheel Tire Press. _ 32 psi =<
Device __ Baseline - no device
-D\'Nk {OMETER INFORMATION CARBON TRAP INFORMATION
Serial No.  Clayton 1289P Serlal No. - ;
Inertia 5000 1bs. Final We. (g) - i
Poad Horsepower @ SO MPH ' Inftial We. (g) -
Actual 14.7 Net Wet. (g) -
Indica;ed 10.5
TEST SEQUENCE: Test No. 1 Project No. _ 1827 )
. Odcaeter - Odometer
. Date Start Time Start End Time End
Road Precondition: '
Dyno Precondition: ‘
Cold Soak: * /6119 1700 - 1338

Fuel Transfer:

Heat Build:

CVS Test: : R/7/79

- Hot Soak:

—118 075090 1418 QI520.1—

Highway Fuel Economy: 8/7/79

1427 07523.2 1440 07533.2

TROY MICHIGAN / SAN BERNARDINO, CALIFORNIA
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: "PLUMSTEADVILLE, PA. 18949 PHONE: 2157668851 'rwx:;osssesu'

TABLE A-3

VEHICLE INFORMATION

Make: Lincoln Model: _ Continental Year: _1978
Engine Serial No. - Chassis Serial N;a. RY82A891792
Transoission _ Automatic ' - NJ 845-14F , L
Odometer 07534.5 B
Engine Disp. . 460 V-8 ' | N
Idle RPM - .
Fuel System ___1 - & bbl. carb. . -4
Tank Capacity 25.2 '
Yazk Location Left rear
Curb Weight. ___4880¢
Drive Wheel Tire Press. . 32 psi <&
Device Fuel-Max (4.6 set point)

.
p
o
s
-l
-
S

-DYNAMOMETER INFORMATION CARBON TRAP INFORMATION

Serial No. Clayton 1289P Serial No. -
Inertia 5000# . Fipal We. (g) -
Road Horsepower @ 50 MPH B : . Initial We. (g)

Actual  14.7 ‘ . NetWe.'(g) - =
' Indicated _ 10.5 '

'
.

TEST SEQUENCE: Test No. __ 3 Projéct No. _1827-01

Odometer Odoneter
Date tart Time Start End Time End

Road Precondition: _
Dyno Precondition:- . " *
Cold Soak: - " 8/7/79 1700 - 1425
Fuel Transfer:
- Heat Build: .= 7
CVS Test: -~ _8/8179 1425 075345
Hot Soak: : ’

.
_ , . e, .
* L, . L coaanael g ol Bt b L ol S R N
RIER ¢ iyt ot iy ALY RS - s o B i
- * . ) .

bl
:

Highway Fuel Economy: R/879 1514 _ 075480 1527 - 075588

'“‘6“’- MICHIGAN | SAN RERNMABDINA CAJLIENRMA .5 . ..
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Scott Environmental iTechno!ogy lnc;

PLUMSTEADVILLE, PA. 18949

VEHICLE INFORMATION

Make: Oldsmobile

Engine Serial No. -

PHONE: 215-766-8861

TABLY. A-2

Model: 'Cutlasa Salon

TWX: 5106659344

sy

'
e

<.
&

Chassis Serial Yo.

* Transnission Automatic

Odometer  07955.1

Engine Disp. . 305 V-8

Idle RPM -

Fuel System

1l - 4 bbl.

Tank Capacity 18.2

Tank Location Rear

Curb Weight 3298¢

Drive Wheel.Tire Press. 30 psi £

Baseline (no device)

Year: 1979
3509R89G4 27788
PA 951-309

B S

> gt
Sy

Device

DYNAMOMETER INFORMATION

CARBON TRAP INFORMATION R

Sarial No.

Serial No.
Inertia 3500

Clayton 1289P

Road Horsepower @ 50 MPH
Actual ____ "12.3

Final Wt. (g)

Initial We. (g) - i

Indicated 9.0

Net We. (g)

- o

TEST SEQUENCE: Test No. ___ 2 Project No. 1827-01 _

' . Odometer Odometer

. o Date Start Time Start End Time End
Road Precondition: |
Dyno Precondition: ¢
Cold Soak: 8/6/79 1800 1505
Fuel Transfer: -
‘Heat Build: .
CVS Test: 8/7/79 1505 07955.1 1546 07965.2 el
Hot Soak: - ' ’
Highway Fucl Economy: _8/7/79 1552 07967.8

- "

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-8344

TABLE A-$

VEHICLE INFORMATION

Make: Oldsmobile Model: Cutlass Salon Year: 1979
‘Engine Serial No. - Chassis Serial No. 3GO9A9G427788
Transmission  Automatic .
Odometer 07977.5
Engine Disp. . 305 v-8
) Idle RPM -
' Fuel System 1 - & bbi.
Tank Czipacity 18 2
Tank Location _Rear
Curd Weight 3298¢4

Dti\_)e Wheel Tire Press. .(.
Device Fuel-Max '

-DYNAMOMETER INFORMATION CARBON TRAP INFOXMATION )

Serial No. __ Clayton 1289P - Serial No. -
Ioertia 35008 Final We. (g) -
Road Horaepm.-rer @ 50 MPH C Intitial We. (g) _ =

Actual 12.3 Net We. (g) -
- Indicated 9.0 '

TEST SEQUENCE: ' ~ Test No. __4 Project No. _1827-01

Odometer ] Odometer
Date Start Tice Start End Time End

"Road Precon;lition:
Dyno Precondition:

Cold Soak: - ' 8/8/79 1630 . 0808
Fuel Transfer:’ ’
Heat Build: ) ) .

, CVS Test: - - _8/1/19 0808 . __07977,5 _om4e = 07987.6
Hot Soak:. .- ) o I ) } ’*:‘
'Highway Fuel Economy: 8/9/79 . _ 0854 07989.4 . 0799.0 _

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA - - . ‘§'
: . LA
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Scott Environmental Technology Ind

22 PLUMSTEADVILLE, PA. 18949  PHONE: 2157668861  TWX: 5106659344

TABLE A-5

VEHICLE INFORMATION

Make: Dodge Model:_Aspen Wagon Year: _ 1977
Engine Serial No. - Chassis Serial No. _NH4SGIF252910
Transmission Automatic
Odometer . 11393.0
Engine Disp. - 318 V-8 .
_ 1dle RPM -
"« Fuel System 1 - 2 bbl. . ' .
Tank Capacity 20 gallon
Tank Location Left rear
Curb Weight 3585#
Drive Whe:al.' Tire Press. 36 psi &
Device . Baseline
‘DYNAMOMETER INFORMATION CAREON TRAP INFORMATION
Serial No. __ Clayton 1289P | Serial No. -
Inertia 4000 Final We. (g) -
Road Horsepower @ 50 MPH Initfal We. (g.) - .
. Actual 13.2 Net We. (g) hat .
J ° " 1Indicated ' 9.8 ) '
. TEST SEQUENCE: Test No. 5 Profect No. 1827-01 ¢
l Odometer ) Odometer o
) Date Start Time Start End Time End .
l Road Precondition: ] ] _j:;
. Dyno Precondition: * :
l T Cold Soak: ° 8/12/19 : 1358 E
o Fuel Transfer: ‘ ) : )
| . Beat Build:
, CVS Test: . _8/13/79 _ 1358 - _11393.0 1340 _11403.7
' Bot Soak: - : : )
l Highway Fuel Economy: _8/13/79 1354 11409.8 1507 11418.7 .
I

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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@ Scott Environfnental Tech'nology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-8344

TABLE A-6
VEHICLE INFORMATION
Make: Dodge Model:__ Aspen Wagan Year: __ 1977
Engine Serial No. - Chassis Serial No. NB4SG1F252970
Transmission Automatic
Odometer 41418.3
Engine Disp. - 318 v-8
Idle RPM -
Fuel System 1l - 2 bbl,

Tank Capacity 20 gallons
Tank Lrcation Left rear

Curb Weight: 3585¢
Drive Wheel Tire Press. 36 psi &
Device ., Fuel Max (set around 2.25)
-DYNAMOMETER INFORMATION CARBON TRAP INFORMATION
Serial No. Clayton 1289P Serial No. -
Inertia 4000# Final We. (g) -
Road Horsepower @ 50 MPH ' . Intcial We. (g) - : . .
Actual "13.2 ' ‘ Net We. (g) -
Indicated 9.8 - ‘ _ .
TEST SEQUENCE: Test No. Projece No. 102701 - -
Odometer Odoneter
Date Start Tiwe Start End Time En:i
Road Precondition: i
Dyno Precondition: : .
Cold Soak: ° /1379 _1522. T '
Fuel Transfer: ' ‘
* " Heat Build: . o
' CVS Test: © Af1ef79 19 _s14183 1421 - _41428.9

Hot Soak: .
Highway Fuel Econmomy: _8/14/79 _1429

— A1432.1 1481 _41442,2

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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" Scott Environmental Techno!og_y Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344

TABLE A-7

VEHICLE INFORMATION

Make: Mercury Model: Station Wagon Year: _ 1979
. [Engine Serial No. _~- Chassis Serial No. 9274F649208

’rransm*.:sioﬁ ' Automatic .
Odometer 06752.6
Engine Disp. . 302 V-3 -
TIdle RPM _ - '
Fuel System 1 2 bbl.
Tank Capacity _ 19 gallons I
Tank Loecacion  Left rear
Curb Weight 3990#

Drive Wheel Tire Press. 34 psi L~

d
l Device Baseline i.e. Temperature measurement

-DYNAMOMETER INFORMATION o CARBON TRAP INFORMATION ° :

Serial No. Clayton 1289P - Serial No.
Inertia 45008 _ Final Wt. (g) -
Road Horsepowar @ S0 MPH Infcial We. (g)

Actual 14,0 Net We. (g)
‘Indicated _ 10.5

-
e e ———

TEST SEQUENCE: " Test WNo. _ 7 Project Fo. _1827 )

Odometer Odonmeter
Date Start Tice Starc Tnd Time End

Road P_recon‘dition:
Dyno Precondition:
Cold Soak: * ° . _B8/14/79 __1610 0945 ,
Fuel Transfer: e )

Heat Build:

v CVS Test: " _Bl1S/79 __09A . __D6I526 1026 . ._06263.3
Hot Soak: . )

Highway Fuel Economy: _ 8/15/79 1034 06766.5 _ 1046 06776,2

.

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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 Scott Environmental Technology lnd

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 5106659344

TABLE A-11

VEHICLE TNFORMATION
Make: Mercury : Model: _ Station Wagon Tear: _ 1979
Engine Serial llo. - Chassis Serial No. 9274F649208
Transmission Automatic NI 414-KHO
Odometer 06776.4
Engive Disp. - 302 v-8
Idle RPM -
Fuel Sygtem 1 - 2 bbl,

Tank Capacity 19 gallons

Tank Location Left rear
Curb Weight - 39904
Nrive Whehl Tire Press. 35 psi &~
Device Fuel-tax (around },2)

CARBON TRAP INFORMATION

Serial No. Clayton 1289P Serial No. -
Inertia 45008 . ' Final Wc. (g) -
Road Horsepower @ 50 MPH Inicial Ve, (g) ° -
Actual 14.0 Net We. (g) -
Indicaced 10.5 ;__
TEST SEQUENCE: Test No. _ 11  Project No. 1827-0.  °
Odometer Odoneter
Date Start Tice Start End Time End
Road Pr.:condition:
Dyno Precondition: °
Cold Soak:" ° 816779 1450 0839
Fucl Transfer:
neat Build: _ .
CVS Test: o 38/17/79 0839 06776.4 0920 06787.2
Bot Soak: ,
Highway Fuel Economy: _- 8/17/79 __ 0924 . 6739.5 0938

TROY, MICHIGAN [/ SAN SERNARDINO, CALIFORNIA
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oG
PLUMSTEADVILLE, PA, 18949 PHONE: 21.5-766-8861 TWX: 5106659344
'TABLE A-8 s
. ' i
VEHICLE INFORMATION £
i
Make: Mercury Model: Monarch Year: 1977 1
Engine Serial No. - Chassis Serial No. 7W37F539957
Transmission Automatic
Odometer - 31285.2
Eangine Disp. - 302 v-8
Idle RPM -
+ Fuel System 1 - 2 bbl, .
" Tank Capacity 19.2
Tank Location Rear
Curk Weighe 34592
Drive Nheél-?ire Press. 34 psi
Device ' * Baseline

)

DYNAMOMETER INFORMATION

Serial No.

CARBON TRAP INFORMATION

s L Shollan 2 b o ct Py i o7 s o e s )

Clayton 1289P Serial No. -
Inertia 40008 Final We. (g) -
Road Horsepower @ 50 MPH Initial We. (g) -
Attual | 13.2 Net We. (g) | -
Indicated 9.8 ) %
TEST SEQUENCE: Test No. __ g Project No. 1827-0] .- :
. OdoTeter Odoneter ZE
Date Start Time Start End Time End 3]
Road Precondition: :
Dyno Precondition: . g
Cold Soak: 8/14/79 1612 ) 1059 i
Fuel Transfer: 3
" Heat Build: ‘
' CVS Test: _ o _8/15/79 __ 1059 _31285.2 __1139 _ _31295.5
Hot Soak: - )

Hizhway Fuzl Economy: 8/15/79

1146

‘TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Erivironmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 6106659344

TABLE A~ 12 ot
VEIIICLE INFORMATION .
Make: Mercury Hodel: Monarch Year: ]gzi
’ Engine Serial No. - Chassis Serial No. _7W37F539757
Transmission tic
Odometer 31338.4
Engine Disp. - 302 V-8
Idle RPM -
Fuel System 1 « 2 bbl

Tank Capacity _19.2 gallons
Tank Location _Rei#’

Curb Weight 34594
Drive Wheel Tire Press. 34 psi &

Device Fuel-Max (setting around 3.02)

-DYNAMOMETER INFORMATION ' CARBON TRAP INFORMATION

Serial No. Clayton 1289P . Serial No. - .
Inertia 4000# : Final We. () -~ .
Road Horsepower @ 50 MPH ’ . Initial We. (g) - .

“Actual 13.2 Net We. (g) -
Indicated 9.8 :

TEST SEQUENCE: ' Test No. 12 Project No. 1827-01 ]
Odometer "~ Odometer 3
Date Start Time Start End Time End :
Road ?reconditicn: . !
Dyno Precondition: . : *
Cold Soak: -  _8/20/79 _1700 0323
Fuel Transfer: .
Heat Build: . : . o . §
' CVS Test: oo 8/21/79 0823 _31338.4 0903 31348.2 ;
Hot Soak: . . _
lighway Fuel Economy: _ 8/21/79 _ 0918 31354.0 0931 31363.8 il

£ TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Igg Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 5106659344

. , TABLE A-13

VEHICLE INFORMATION _ 3
Maka: Oldsmobile Model: Cutl:ss Ctuiser(Wg) Year: 1979 - ﬁ
Eagine Serial No. - Chassis Serial No. 3G3ISH92434400
Transmission Automatic . )
Odometer 20892.0
Engine Disp. - 305 V-8
Idle RPM -
. Fuel System 1 - 2bbl
Tank Capacity 18.2 ' :
Tank Location Left Rear
Curb Weight .3475¢4
Drive Wheel Tire Press. 37 psi €
Device Baseline
-DYNAMOMETER INFORMATION CARBON TRAP INFOIMATION ° )
Serial No. Clayton 12§9P *  Serial No. —
Inertia . 4000¢ Final Wt. (g) - .
Road Horsepower d 50 MPH Inicfal We. (g) ~
. Actual ' 13.2 Net We. (g) - )
.Indicated _ 9.8 : ' e
TEST SEQUENCE: ' Test No. __ 13  Project No. 1827-01 =
' | Odometer Odoneter .
Date Start Tice Start End Time End
Road Precondition:
Dyno Precondition: . °
Cold Soak: - 8/20/79 . 1645 ) 1004
Fuel Transfer: i 4
Heat Build: —_— . .
' 'cvs Test: . - 8/21/79 1004 20892.0 1045 20902.6

Hot Soak: . .
Highway Fuel Economy: _8/21/79. 1055 20906.8 1109 20916.6

TROY, MICHIGAN / SAH BERNARDINO CALIFORNIA LT
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Scott Environmental Technology Inc.
PLUMSTEADVILLE, PA, 18949 PHONE: 215-766-8861 TWX: 510-665-9344 ' :
TABLE A-15 &
VEHICLE INFORMATION . o
Cutlass Cruiser b
Make:  Oldsmobile Model: (Wagon) Year: _ 1979
] Engine Serial HNo. - Chassis Serial N.o. 3G35A92434400 .
Transmission Automatic )
Odometer 20916.8
Engine Disp. - 305 V-8
Idle RPM -
Fuel System 1 -2 bbl.
f Tank Capacity _ 18.2
l Tank Location Lear Rear
‘ Curb Weight 3475¢
" Drive Wheel Tira Prass. 36 psi & !
Device Fuel-Max . §
i \
' - DYNAMOMETER INFORMATION CARBON TRA? INFORMATION
[ - Serial No. Clayton 1289P ' Serial No. - . ' . .
Inertia 40008 Final We. (g) - ' T
Poad Horsepower @ 50 MPH ' . Initial We. (g) - .l
Actual 13.2 Net We. (g) -
Indicated 9.8 ' .
TEST SEQUENCE: . Test No. 15 " Project No. JBZZ:QI. )
. Odcmeter Odcreter . ‘.
Date Start Time Start End Time End - .

Road Precondition:
Dyno Precondition: —
Cold Soak: - 8/23/79 1644 084 ’ .

Fuel Trensfer:

Heat Build: %
" CVS Test: 8/24/79 0849 20916.8 0929 20927.6
Hot Soak: ’
I Highway Fueel Economy: 8/24/79 0937 20931.2 0950 20940.0 -

l 4 Lt TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmental Techno!og_y [nd

PLUMSTEADVILLE,PA. 18949  PHONE: 215-766-8861  TWX: 5106650344
TABLE A-14 .

VEHICLE INFORMATION
Make: Ford Model: _ _ Pinrq Year: _ 3979 :
Engine Serial No. - Chassis Serial No. 9T11Y1S8158
Transmission Automatic
Odometer 11253.8
Engine Disp. - 140 4-cyl.
Idle RPM -

, Fuel Systenm 1 - 2 bbl. i} .;
Tank Capacity __ 11.7 ;
Tank Location Left Rear %

Curb Weight _- 2449¢ .

. Drive Whedl. Tire Press. 28 psi =~ %
't

A

B

Device

Basgseline

‘DYNAMOMETER INFORMATION

CARBON TRAP INFORMATION

Serial No.

Inertia

Clayton 1289P

Serial No. -

25008

Final We. (g) -

Road Horsepower @ S0 MPH

Actual’

VId gk ¥

Inicfal We. (g)

9.4 Net We. (g) -

Indicated -

6.4

TEST SEQUENCE:

Test No. 14

Project No. 1827-01 .

Road Précondition::'

Dyno Precondition:

Cold Soak:
Fuel Transfer:
Heat Build:
CVS Test:

Hot Soak:

Highway Fuel Economy:

Odometer Odoneter ,
Date Star: Tinme Start End Time End g
8/22/79 1618 0919 "
8/23/79 __ 0919 A1253.8 __1000 = _11265.Q .
8/23/79 1010 11263.4 1023 11278.6

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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¢ Scott Environmental Techhology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215--766-8861 TWX: 510-6659344

TABLE A-16
.VEHICLE INFORMATION
Make: Pord Model: Pi{nto Year: 1979
' Engine Serial No. - Chassis Serial ¥e. 9T11Y158158
Transmission Automatic . . 3
Odometer 11279.5 QL
Engine Disp. - 140  &-cyl. .,
Idle RPM
. Fuel System 1 - 2 bbl. ;g
Tank Capacity 11.7
Tank Location __ Left rear ;:
Curb Weight 146494 g
Dzive Wheel Tire Press. 28 psi - ¥
Device Fuel-Max - No exhaust back-pressure valve i
-DYNAMOMETER INFORMATION ' CARRON -TRAP INFORMATION - : %
Serfal No. __ Clayton 1289P . Serfal No. - i
. Inertia 2500# _ Final wé. () -
| _ Road Horaepo&er @ 50 MPH Initial We. (g) - .fg
, | Actual 9.4 Net We. (g) - g
| ~ Indicated 6.4 ~ 3
TEST SEQUENCE: : Test No. 16 Project No. 1827-01 ) ;f«
. _ | Odometer Odoneter ﬁ%
Date Start Tice Start End Time End =
Road Precondition: -
Dymo R;econdition£ °
Cold Soak: - 8/26/79_  _1610 ' 1346 )
Fuel Transfer: : ' .
Heat Build: . ' ' R
' CVS Test: - 8/2119  _1346 11279.5 1427 _11289.5
Hot Soak: o - o
Highway Fuel Economy: '8/27/79 1434 11293.5 1447 11303.2, e

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA




' ' Scott Erivironmental Technology Inc. .

- PLUMSTEADVILLE, PA. 18949 PHONE: 215~766-886% TWX: 5_10-565-93“ .

. TABLE A-17
VEHICLE INFORMATION

TROY, MICHIGAN / ‘SAN BERNARDINO, CALIFORNIA .

Make: Chevrolet Model: Chevette Year: 1979
Fagine Serial No. - Chassis Serial No. 1B6809Y118162
Trausmission Automatic
OJoneter 7044.9
Engine Disp. 98
Idle WPH -
Fuel System 1 - 2 bbl
Tank Capacity 12.5
*  Tank Lbcation Left Rear :
Curb Weight 2109 . )
Drive Wheel Tire Press. 39 pSI_ &~
| Device Baseline
| ) . il
l DYRAMOLIETER INFO!’:HATIQ!:!. CARBON TRAP IMFORMATION
Sc;rial No. Cla‘yton 128%P Serial No. ==
| Inertia 25008 Final Wt. (g) -
Rcad Horscpower @ 50 HPH _ Inftial Wi, (g) _--
Actual 9.4 Net Wt. (g) .
I Indicated . 6.4 ) -
I TEST SEQUEHRCE: Test No. 17 Project Ko. _1827-01
. Odometer Odometer
Date Start Time Start End Time End
I Road Precondition: ’
Dyno Frccondition:
l Cold Soak: 8/28/79 1615 : 1426 .
Fuél Transfer: | —_—
l Heat Duild: ’ ’ . .-
CVS Test: 8/29/79 1426 07044.9 1506 . 07055.0
l " Het Soak: _ '
3 Bighway Fuel Eccnomy: 8/29/79 1511 07057.2 1524 07066,.8
i
’
]
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@ Scott Environmental Technology Inc. .
° . PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-886¢, TWX: 5106659344 é
TABLE A-18 . . . . . ‘*g
VEHICLE IXFORMATION '
Make: Chevrolet Hodel: Chevette Year: 1979 5
Engine Serfal No. - Chassis Serial No.  1B6809Y118162 ‘é
Transnission Automatic
Odometer 07074.3 ' R
Engine Disp. 98 .
Idle PPM -
Fuel Systca 1l - 2 bbl
Tan: Cepacity 12.5
Tank Location Left Rear
Curb Weight 2109% .
Drive thecl Tire Press. 39 PSI 4~
Device Fuel-Max i
DYRAMOMETER _INFORHEATION CAREON TRAP TNFORMATION
Serial’ No. Clayton 12892 Serfal No. _ —
I Inertia 25004 Final We. (g) -—
koad llorsepower @ 50 MPH Initfial We. (g) —
l Actual 9.4 : . YetHur. (g) __ — _
) lndicated 6.4 ) .
l TE.ST SEQUEKCE: ' Test No. 18 Project No. _ 1827-01
Ociometer Cloneter
l ’ Date Start Time _Start End Time Fnd
Road Precondition:
l Dyno Precoadition: -
Cold Soak: 8/30/79 1750 0901 .
. Fucl Transfer: T . Co
l lleat Cujld: —_— .
CVS Tests 8/31/79 0301 07074.3 0942 . 07085.1
I ' ot Soak: . — _ —_—
Figliay ¥eel Fecnomy: 8/31/79 0949 - 07088.1 1001 07097.7
I E . TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA i ;
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Scott Environrhenta] Techho!ogy Inc.

PLUMSTEADVILLE, PA. 18949 -

PHONE: 215-766-8861

TWX: 5106659344

TABLE A-9

VEHICLE INFORMATION

Make:_ Oldsmobile Model:_ Cuytlass Cruiser Year: __1978
Engine Serfol No. - Chassis Serial No. _3H3508C404250
Transmission Automatic NJ 415-HRA
Odometer 48592.2
Engine Disp. - 305 v-8
Idle RPM _~— -
Fuel System 1 - 2 bbl.

Tank Capacity 18.25

Tank Location Left rear
Curb ﬁeight~ 34022

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA

Drive Wheel Tire Press. 37 psi &~
Device . -Baseline
-DYNAMOMETER IN'FdRHATION CARBON TRAP INFOPMATION
Serial No. Clayton 1289P Serial No. -
~Inerti; 3500 Final We. () -
Road Rorsebower @ S0 Q?K . ) Initial We. (g) -
Actual 12.3 Net we. (g) ‘ -
Indicated 9.0
TEST SEQUENCE: Test No. 9  Project No. 1827-01
) Odometer Odonater
Datg Start Time Start End Time - End
Road Preconditioa: ' ’
Dyno Precondition:
Cold Soak: 8/14/19 1630 ) 1400
Fuel Transfer:
Yeat Build:
CVS Test: 8/15/79 1400 48592 2 _1442 48602 8
Hot Soak: . i )
Highway Fuel Ecomomy: _8/15/79 1448 48605.3 _150] £8615.0
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-~766-8861 TWX: 5106653344

TABLE B-1
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

. 1978 Lincoln /
Veh, __Continental Odometer : Date 8/1/19
Via; 8YB2A881792 Finish ! Proj.f__ 1827.01
Trans. Automatic Start 07509.0 Run ¢ 1
Carbs._] bbls. 4 Miles/Kms - Dev. Raseline
Eng. CID;: 460 Dyno RHP 14.7 @50 »PH
Idle RPM - Timing - Dyno Inertia__gpnn #
Analystp, Gulick Driver_§, Stranick Calculator__n._ Gulick
Dry Buldb Temp. 80.0 op Barometric Press. 749,27 o Hg
Wet Bulb Temp. - 67.0 op CVS Pump Press. 15.80 mn Hg
Relative Himidity 54 y 4 (P) Sample Press. 733,47 mn Hg
Specific Humidity 78 gr/lb _  (T) Sample Temp. 572,0 °R
Ky 1.0143 (V) CVS Pump Disp. «3105 CFR
’ EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS : . ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43 . .
N 9148 Revs -
€Oy 2,40 2 Cop, 04 X co, 2.36 % CO; 1335.6 gus
co 1073.0 ppm co 9.0 ppm co 997.5 ppm C0O - 35,7 gems
HC 140,69 ppm, HC 5.61 ppm, HC 136.13ppm, HC 2,41 gms
NO, 39.4 ppm NO, .0 PPm NO, 39.40 ppm NO, 2,35 ,ms
Cold Stabalized Mode WF = 1.0
N 15625 Revs | 7
Co;  1.38.% co, .04 X co, 1.3 % co, 3012.1 gums
co 52,0 ppm co 7.0 ppm co 43.5 ppm co 6.2 gnms
HC 18.34 ppme HC 5.57 ppme HC 13.34 ppme HC .94 gns
NO, 22,9 ppm NOy .0 ppm NOy 72.93 ppm NO, S.44 gms
Hot Transient Mode WF = ,57 '
N 9118 Revs '
*CO 82.0 ppm co 8.0 Ppm co 70.8 ppm co 3.3 gnms
HC  30.79 ppm, HC  4.26 ppm. | HC  27.12 Ppm, BC .63 gns
NOx 50,2 ppm NOx .3 pPpm NO, - 49.99 ppm NOy 3.94 gms
. ., |‘
Results: Co2 5708 grams/test o, 761.1 gpm -
' CO - 45.3 grams/test co 6.0 gpm
HC 3.99 grams/test HC .53 gpm
NO, 11.74 ‘grams/test KO, 1.56 gpm
Urban Fuel Economy 11.48 MPG .

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-7€6-8861 TWX: 510-665-8344

TABLE B-3
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDUKE

1978 Lincoln
Veh. Continental Odometer Reading: Date 8/8/19
Vin:__ 3va22881792 Finish 07544.1 Proj.# 1827.01
Trans._Automatic Start 07534.5 Run # 3
Carbs._3 bbls. 4 Miles/¥ns - Dev. Fuel-Max
Eng.__ Y-8 Disp. 460 Dyno RHP 14,7 _850 MPH
Idle BPM - Tinming - Dyno Inertia snqns
Analystp, Gulick Driver S, Stranick Calculator__ D, Gulick
Dry Bulb Temp. . 93.0 °r Barometric Press. 746 .05 == Hg
Wet Bulb Temp. 68.0 or CVS Pump Press. 15.80 ©m Hg
Relative Himidicy 26 4 (P) Sample Press. 730,25 om Hg
Specific Humidity 69 gr/lb (T) Sawmple Temp. s72.n °R
. ‘ Ky .9725 (V) Cvs Pump Disp. .3105 CFR
" EXHAUST-BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS C ANALYSIS CONCEANTRATIONS ] EMISSIONS
Cold Transient Mode WF = .43
N 9362 Revs . )
CoOp 2,09 X Cop .04 z co, 2,05 % CO2 1182.0 sms
CO 277.0 ppm co 12.0 ppm CO  253.5 ppm co 9,2 gms |
HC  110.58 ppre HC 3.99 ppm¢ HC  107.22 ppm, HC 1.94 gus
NOx 190.5 ppm N0, .0 ppm NOx  190.50 ppm NO, 11.12 sgms
Cold Stabalized Mode WP = 1.0 ’
N 15578 Revs | _ f
Co2 1:36 X Co; .04 z Co, 1.32 Z COy 2945,3 gms g
co 37.0 ppm co 10.0 ppm co 26.8 ppam co 3.7 gus l
HC 17,27 ppme HC 3.65 ppm¢ HC 13,99 pome HC .98 gms
NOx 116.5 ppm NOy oS ppm NOy 116.05 ppm NOy, 24,22 gms
Hot Transient Mode WF = ,57 i
N 9114 Revs
Co; 1.8 2 Co, .04 Z co, 1.81 2 C02 1346.7 sms
BC  30.22 ppm HC 1.68  ppm HC 28,77 Ppmc BC .67 gms
NOx 218.0 ppm NO, .0 ppn NO, 218,00 ppm NOx 16.42 gms
Results: COo2 5474 grams/test C0, 729.8 gpm :
. ' CO - 15.4 grams/test co 2.0 gpm |
HC 3.59° grams/test BC A7 gpm : ;
i : NO, 53,77 grams/test: NOy 7.17 &pm '
Urban Fuel Economy 12.07 MPG

l " YROY.MICHIGAN / SAN BERNARDINO, CALIFORNIA
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= Scott Environmental Technology Inc.
s | PLUMSTEADVILLE,PA. 18949  PHONE: 215-766-8861  TWX: 510-865,344
TABLE B-2 F
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE if@
1979 Oldsmobile P
Veh.  Cutlass Salon Odometer Reading: Date 8/7/19 -
Vin: 3G09H9G277868 Finish 07965.2 Proj.# 1827-01 2
Trans._Automatic Staxrt__ 07955.1 Run # 2 ol
. Carbs. 1 bbls., 4 Miles/Kms - Dev. Baseline 3
" Bag. V-8 CID: 305 Dyno RHP 12.3 45010%
Idle RPM - Timing - Dyno Inertia 35008
AnalystD. Gulick Driver__S. Stranick Calculator__ D. Culick -
Dry Bulb Teup. 85.0 Op Barometric Press. 749,70 mm Hg ™~
Wet Bulb Temp. 69.0 oF CVS Pump Press. 15.86 um Bg ;.
Relative Himidity 44 z (P) Sample Press. 733,90 mm Hg f
Specific Humidity 8% gr/lb  (T) Sample Temp. 5700 °2 ©
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS . AMALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WP = ,43
N 9213 Revs . ' .
COo, 1.37 2 COo, .04 p 4 Co, 1,33 2 Coy 761.3
co 13584.0 ppm Cco 6.0 ppo co 1293, 8 ppm co 46,9
BC  226.93 ppm¢ HC 4.93  ppm, HC 222,56 ppm, HC 3.99
NO, 45.8 oppm NO, 3 ppm NOx 45.54 ppm NO, 2.79
Cold Stabalized Mode WP = 1,0
N 15674 Revs .
o, .93 2 Cdy .04 4 Co, .89 2 €Oz 2015.5
CO son.0 ppm co 8.0 ppm CO  476.6 ppm - € 63,4
l HC  81.25 rppme HC 3.98  ppm¢ HC  77.56 ppme HC ° 5,51
NOx 13.6 ppm NOy .0 ppm NOx 13.64 ppm NOy 3,30
I ~ Hot Transient Mode WF = .57
N 9126 Revs
K. COoz l.28 2 CO, .04 Y 4 CO2 1.24 % Co2 . 931.9
l C0 572.0 ppm co”  11.0 ypm co° 540.0 ppm 0 25,7
BC 92,85 ppm, HC  3.65 ppm, C  89.56 Ppmc AC  2.11
_ l NOy 32,0 ppm NOy .0 Ppu NO, 32.97 ppm NOx 2,58
Results:. CO2 3708  grams/test . Dy 4945 gpm §
l CoO -141.0 grams/test Co 18.8 gpo %
HC 11.62 grams/test HC 1.55 gpm
NOy 8.68 grams/test NO, 1l.15 gpm

Urban Fuel Economy

TROY, MICHIGAN / SAN BEANARDINO, CALIFORNIA
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I B Scott Environmental Technology Inc.
w3 PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 5106659344

TABLE B-4

EXHAUST EMISSION NDATA SHEET 1975 FEDERAL TEST PRCCEDURE

1979 Oldsmobile

= Trans.

We__Cutlass Salon.
b Vin: 360919427788
» 3 ~<Automatic
Carbs ._Ll&lg_- ~4

3 Apalystn Culick

£ Dry Bulb Temp.

# Wet Bulb Temp.

L 4 Relative Himidity

¢ Specific Humidity
Kg

EXHAUST BAG
ANALYSIS

' Cold Transient Hode WF = .43

9336 Revs
1.35 2

850.0 ppm
205.12 ppm
108.5 ppm

15653 Revs
94 2

254,0 ppm

90,48 ppre
36.7 ppm

ﬁot Transient Mode WF =

§N - 9124 Revs
§C02 1,26 2

$C0 190 ppm
=HC 53,07 ppm,
g;uox 104.9 ppm

£ Resulte:

"

B ko

TIOY, MICHIGAN / SAN BERNARDINO, CALIFORNIA

Odometer Readiug: Dzte . BRI19129
Finish 07987.6 Proj.# 1827-01
Start 07977.5 Run # 4
Miles/Kms - Dev. Fyel-Max
Dyno RMP 12.3 @50 MPH
Timing - Dyno Inertia 3500#
Driver_ s, Stracick Calculator D, Gulick
75.0 °F Barometric Press. 749.96 mm Hg
67.0 op CVS Pump Press. 15.80 w=n Hg
66 b 4 (P) Sample Press. 734.16 == Hg
87 gr/lb (T) Sample Temp. 565.0 °R
1.0597 " (V) CVS Pump Disp. .3105 CFR
DILUTION AIK CORRECTED EXH. WEICHTED MASS
ANALYSIS CONCENTRATIONS EMISSIONS
- * l ’
co 7.0 ppn Cco 803.6 ppm co - 29.8 gms
HC 4.12 ppm, HC 202,44 ppa, Hc 3.71 gnms
NO, «0 Ppm NOyx 108.50ppm NO, 7.00 gms
= 1.0
Co, .04 y 4 COo, .90 % CO, 2054.6 gus
co 11.0 ppm co 234.0 ppm co 33.8 gme
HC 3.54 ppmc HC 47.19 ppme HC 3.38 gms
NOy .0 ppm NOy 36.72 ppm NO, 9,24 gns
‘. .
.57
co 8.0 ppm co 178.1 ppom co. 8.5 gns
HC 2.92 ppme HC 50.42 Ppme HC 1.29 gms
NOx o0 ppm NO,  104.96ppnm NOyx 8.78 gnms
Co, 3731 grams/test Co0, 497.5 gpm
CO - 72.2 grams/test co 9.6 gpm
HC 8.30  grams/test HC 1.10 gpm
.N.OJ.‘" .25,03 grams/test KO,  3.33 gpm
Urban Fuel Economy 17.18 MPG
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 TWX: 5106655344
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PHONE: 215-766-8861
TABLE B-5

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1977 Dodge .
Veh. Aspen Wagon Odometer Reading: Date 8/13/29
Vin:™ NH45GTF252970 Pinish -11403.7 Proj.# -1827-01
Trans. Automatic Svart 11393.0 Run ¢ S
. Carbs._1 bbls, 2 Miles/Kns - Dev. Baseline ‘
Eng. V-8 Displ. 318 Dyno RHP 13.2 €50 MWPH .
Idle RPM - Timing - Dyno Inertia 40004
Analystp, Gulick Driver_ S. Stranick Calculator___p, culfick
Dry Bulb Temp. 77.0  °F Barometric Press. 747.86 o Hg
Wet Bulb Temp. 63.0 ©°F CVS Pusp Press. 15.59 =m Hg (
Relative Himidity 45 b 4 (I') Sample Press. 731.850m Hg #
Specific Humidity 64 gr/lb (T) Sample Temp. 567.5 °R
Ky .9508 (V) CVS Pump Disp. 3103 CFR vl
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALY-S_L_S_ ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43
R 9107 Revs . .
Coy 1.46 2 Co, s N 4 co, 1.42% CO2  804.7 gms
co 3500.0 ppm co 5.0 ppm co 3729.%puw co 133.8 gus
HC 599.18 ppm, HC 3.98 ppm, HC 595,7¢pm, HC 1,59 gus
NO, 34.8 ppm NO, .0 PPm NOy 34.81 ppm NO, 1.95 gms
Cold Stabalized ifode WF = 1.0
N 15669 Revs )
Co2 1.00 2 Co, 04 2 Coy’ 96 T . co, 2175.5 gus
co 680.0 ppm co 13.0 ppm co 645.2 ppm . Co 92.6 .gns
HC 116,41 ppme He 4,97 ppme HC 111.8Ppme HC 7.95 gms
NO, 30.9 ppm NOx .0 ppw NO, 30.91 ppm NO 6.93 gus
Hot Transient Mode WF = .57
'
N 9127 Revs
Co2 1.32 2 . Co, 04 Z co, 1.28%2 CO2 963.0
co 812.0 ppm co 12,0 ppm co 768.9 ppm co 36.6
BC 165.17 ppm, HC 3.00 ppm, HC 162.48pm. ac 3.83
"NOx 55.4 ppm NOy .0 ppm NO,  55.42 ppm NOx 4,12
Results: CO2 3943 grams/test . 0,  525.7
\ CO - 263.1 @grams/test co 35.0
MC 22,38 grams/test HC . 2.98
NO, 13.01 grams/test {0 1.73
Urban Fuel Economy 15.02

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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| Scott Environmental Technology Inc.
~ PLUMSTEADVILLE, P/.. 18949 PHONE: 215-766-8861 TWX: 5106659344
) TABLE B-6
I EXHAUST EMISSION DATA SHEET 1975 FELERAL TEST PROCEDURE
1977 Dodge
l Yeh, Aspen Wagon _ Odometer Reading: Date 8/14/79
Vin: WH45C7F252970 Finish 41428.9 Proj.f 1827-01
Trans. Automatic Start 41418.3 Run # 6
I Carbs.l bbls. 2 Miles/Kns - Dev. ‘Fuel-Max ____
Eng.__V-8 Displ. 318 . Dyno RHP 13.2 _@50 MPH
Idle RPM - Timing - Dyno Inertia 40004
I ‘Analyst D, Gulick Driver S. Stranick Calculator D. Gulick
Dry Bulb Teamp. 82.0 op Barometric Press. 746,60 pm Hg
Wet Bulb Temp. 69.0 ©F CVS Pump Press. 15.99 omm Hg
I Relative Himidity 52 b4 (P) Sample Press. 730,62 ma Hg
Specific Humidity 85 gr/1b (T) Sample Temp. $62.0 °R
. Ky 1.0493 (V) CvS Pump Disp. 3103 CFR
I EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
! Cold Transient Mode WF = ,43 .
N 9100 Revs . '
' Co,  1.40 Z Co, .04 X% co, 1.36 % Co, 776.2 gms
Co 3070.0 ppm Co 12,0 PpPm Co 2925.4ppm co 105.7 gus
HC 424,32 ppme HC 6.21 ppm, He 418.91ppm, HC 7.50 gms °
NO, 77.5 ppm NO, .0 ppm NOx 77.50 ppm NO, 4.82 gms
Cold Stabalized Mode WP = 1.0
' N 15642 Revs | -
Coy 1.03 2 Cop - .04 4 €0, 99 2 Co, 2257.8 gms
co 762,0 ppm co 10.0 ppm co 725.0 ppm co 04,7 gns
I HC  117.44 ppmc HC  5.53 ppmc | HC  112.37ppmc HC  8.04 gnms
NOy 44.8 ppm NOy 2 ppm NOy 44.70 ppm NO, 11.13 gus
l Hot Transient Mode WF = .57
‘, N 9116 Revs
; Cco 847.0 ppm co 9.0 ppm Cco 801.6 ppo Cco 8.4 pgoms
-‘ HC 159.95 ppm, HC 4.87 ppm, HC 155.63Ppmg HC 3.70 gms
l NOx 141.5 ppm NOy .0 ppm NO,  141.50ppm NOx 11.70 gms
." Results: Cop 4087 grams/test Co, 544.9 gpm
. CO -249.0 grams/test co 33.2 gpm
HC 19.24 grams/test BC 2.56 gpm
' NO, 27.67 grams/test ‘ NO, 3.69 gpm
Urban Fuel Economy 14.65 MPG
I * . TROY,MICHIGAN / SAN BERNARDINO, CALIFORNIA
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@ Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344
TABLE B-9

| EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE
1978 Oldsmobile

§
Veh, Cutlass Cruiser  Odometer Reading: Date 8/15/79 ‘
Vin; SHISHECLUSZ50 Finish _ 48602.8 Proj ¥ T8Z7-UT |
_ Trans.___Automatic Start___48592.2 Run # 9 7l
. Carbs.] bbls. 2 Miles/Kms - Dev._ _____ Baseline
Eng.__v-8§ Displ. 305 Dyno RHP 12.3 @50 MPH !
Idle RPM - Timing - Dyno Inertia 35008# :
Analyst__ n, Gulick Driver S. Stranfck Calculator_ __1n, Gulick
Dry Bulb Temp. 69.0 op Barometric Press. 747.91 mm Hg
Wet Bulb Temp. 53.0 oF CVS Pump Press. 15.71 =mm Hg
Relative Himidity 49 b4 (P) Sample Press. 732,20 ma Hg
Specific Humidity 54 gr/1b (T) Sample Temp. $68.0 °p
I EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSTIONS
I Cold Transient Mode WF = ,43 I
N 9155 Revs . :
I co, 1.50 2 co, .04z co, 1.46 2 Cop 831.8 gus
co 3565:0 ppm co 9.0 ppn . CO 3398.0ppm co 122.6 gms
HC  342.52 ppm¢ HC 3.26  ppm, HC 339.71ppum, HC 6.07 gms
l NO, 34,3 ppm N0y .0 ppm NOx  34.34 ppm NO, 1.85 gms
" Cold Stabalized Mode WF = 1.0 . T
I N 15677 Revs ’ ]
. €O 1.00 2 CO2 04 4 €0, 96 % CO; 2176.8 gms
CO 185,0 ppm co 12,0 ppm co 167.6 ppm - €O 24,0 gms
I HC 41,16 ppmc HC 2,94  ppmc HC  38.44 ppmc HC 2.73 gus
NOx 21.5 ppm NOx .3 ppm NOy 21.27 ppm NO, 4,57 gms
l Hot Transient Mode WF = ,57
N 9148 Revs
Coz 1,35 2 CO, 04 4 co, 1.31 Z CoO2 987.9 gms
co 212,0 ppm Cco 3.0 ppm co 196.0 ppm co 9.3 gns
HC  64.20 ppm, HC  2.62 ppm; | HC  61.° Ppm. HC  1.46 gns
. NOx 37.1 ppm NOy - o4 ppm NOx 36.%5 ppm NOx 2.62 gms
Results: Co2 3996 grams/test €0, 532.8 gpn
' CO 156,0 grams/test co 20.8 gpm
\ HC  10.27 grams/test BC 1.36 gpam
. NOy 9.05 grams/test : NO, 1.2n0 gpm
h Urban Fuel Economy 15.55 MPG
l . TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

1978 Oldsmobile

PLUMSTEADVILLE, PA. 18949

PHONE: 215--766-8861

TABLE B-10

TWX: 610-665-9344

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

e ey

O Y

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA

LT

Veh. utlagss Cruiser Odometer Reading: Date R/16/79 ]

Vin: 3H3I5HBG404250 Finish . 48625.3 Proj.# 1827-01

Trans. omati Start 48615.1 Run # 10

Carbs._1 bbls. 2 Miles/Kms - Dev. Fuel-Max

Eng.__ V-8  Displ. 305 _ Dyno RHP 12.3 _ €50 wrH

Idle RPM - Timing - Dyno Inertia 35004

Analyst D, Gulick Driver_ S, Stranick Calculator _D. Gulick

Dry Bulb Temp. 72.0 oy Barometric Press. 752.25 mm Hg

Wet Bulb Temp. 59.0 °F CVS Pump Press. 15.71 em Hg

Relative Himidity 45 p 4 (P) Sample Press. 735,54 mm Hg

Specific Humidity S4 gr/lb (T) Sample Temp. $67.0 °r

I .9101 (V) CVS Pump Disp. <3103 cCFR
" EXHAUST BAG DILUTION AIR ~ CORRECTED EXH. VEIGHTED MASS

ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS

Cold Transient Mode WP = .43

N 9141 Revs .

. Cop 1.5 X co, .04 X co, 1.50 % co, 859.0 gms
co 2068.0 ppm Cco 10.0 pPpm Cco 1968.0 ppm Cco 71.4 gms .
HC 131.74 ppme HC . 4.00 ppm, HC 128.26 ppam, HC 2.30 gms
NO, 124.4 ppm NO, .0 ppm NOx 124,41 ppm NO, 6.75 gms
Cold Stabalized Mode WF = J.0

- N 15654 - Revs | |
COo2 .96 X c0y 04 ) 4 C0, 92 2 Co, 2097.6 grs
co 23.0 ppom co 8.0 ppm CO  14.9 ppm co 2.1 gus
BC 22,43 ppme HC 3.96 ppm, HC 18,75 ppm¢ HC 1.36 gnms
NOyx 53.6 ppm NOx X)) PPm NO, 53.64 ppm NO, 11.59 gms
Hot Transient Mode WP = .57

. N - 9119 Revs
Co2 1.26 2 C0, .04 y 4 co, 1,22 2 CO2 923.6 gms
Co 82,0 ppm co 12.0 ppm co 68.1 ppm co 3.2 gms
HC . 39.79 ppm, HC 2.98 PPm. HC 37.09 Ppm¢ HC .88 gus
NO, 108.7 ppm NO, 0 ppm NO, 108.79 ppm NOx 7.80 gnms
Results: CO, 3880  grams/test C0, 517.3 gpm

' CO - 76.8 grams/test co 10.2 gpm
HC 4.52 grams/test BC .60 gpm
NOy 26.14 grams/test NO, 3.48 gpm

‘Urban Fuel Econowy 16,56 MPGC

R

e vt o e - e

T




7). Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 5106659344

TABLE B-8,
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1977 Mercury
l Veh. Monarch Odomater Resding: Date 8715119
Vin: ™ 7W37F539757 Finish 31.95.5 Proj.# 1827-01
Trans._ _Automatic Stavt_ __ 31285.2 Run # 8
Carbs.l bbls. 2 Miles/Kms = Dev. ‘ Baseline
I Eng. V-8 Displ. 302 Dyno RHP 13.2 @50 MPH
Idle RPM - Timing - . Dyno Inertia 40004 .
Analyst D. Gulick Driver_ S. Stranick Calculator D. Gulick
l Dry Bulb Temp. 77.0 op Barometric Press. 747.96 == Bg
Wet Bulb Temp. 67.0 °F CVS Pump Press. 15.99 = Hg
l Relatiye Himidity 59 2 (P) Sample Press. 731.97 xm Hg
Specific Humidity ' 83 gr/lb  (T) Sample Tecp. 567.0 °R
. Ky 1.0390 . (V) cvs Pump Disp. .3103 CFR
l - EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGCHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
I Cold Transient Mode WF = .43
N 9164 Revs .
l CO, 1.47 Z Co, .04 4 €O, 1,43 Z Co, 816.0 gms
co 2225.0 ppm . co 9.0 ppm co 2111.9ppnm co 76.3 gus
| HC 369.55 ppme ©  HC 2.62 ppm, HC 367.26 ppm, HC ‘ 6.57 gms
I NOy 93.5 ppm NO, 0 ppm NOx 93.53 ppm NO, 5.77 gms
Cold Stabalized Mode WF = 1.0
' N 15655 Revs .
Co2 99 2 . CO2 04 Z €O, 95 Z COp 2153.2 gums
co 694.0 - ppm co 10.0 ppm Cco 658.5 ppm co 94,5 gnms
l HC ° 110.10 ppme HC 3.26 ppm¢ HC  107.09ppmc HC 7.61 gns
' § NOx 3%.3 ppm NO, «3 ppm NOy 34,07 ppm NO, 8.35 gnms
l Hot Transient Mode WF = ,57 . .
N 9119 Revs . ,
Co2 1.30 2 COo,y .04 b 4 COZ 1.26 Z CO2 948.2 gnms
l CO  943.0 ppm co°  10.0 ppm co®  892.6 ppo CO  42.5 gns
HC  158.20 ppm HC 3.26 ppm. | HC  155.28Ppm. HC  3.66 gnms
I NOx 53.3 ppm NOy «3 ppm NO,  53.55 ppu NOx 4,35 gnms
Results: CO2 3917  grams/test co, 522.3 gpm
l , : CO 213.5 @grams/test , co 28.4 gpnm
. HC 17.86 grams/test HC 2.38 gpm
NO, 18.48 grams/test NO, 2.46 gpo
rl Urban Fuel Economy 15.43 MPG .
. § . TROY,MICHIGAN / SAN BERNARDINO, CALIFOANIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215~766-8861 TWX: 5106659344
TABLE B-12
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1977 Mercury
Veh.__ Morarch Odometer Reading: Date 8721129
Via: __ 7u37F519757 Finish 31348 ,2 Proj.# 1827-01
Trans._Automatic Start 31339,4 Run # 12 9
. Carbs._] bbls. 2 Miles/Kms - Dev. Puel-Max 36
Eng. V- Disovl. 302 Dyno RHP 11.2 eSO MPH §{
Idle RPM - Timing - Dyno Inertia 40004
AnalystD, Gulick Driver___ B, Markley Calculator D. Culick
Dry Bulb Temp. 73.0 op Barometric Press. 749.93 =mm Hg
Wet Bulb Temp. 67.0 O F  ° CVS Pump Press. 15.80 = Hg
Relative Himidity 73 p 4 (P) Sample Press. 734,13 on Hg
Specific Humidity 90 gr/lb  (T) Sample Temp. 566.0 °R
Ky 1.0758 (V) CVS Pump Disp. «3105 Cm
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS AMALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = ,43
N 9154 Revs . ’
Co, 1.40 2 Co, .04 ) 4 o, 1.36 % COp 779.2 gms
co 1446.0 ppm co 12.0 PP co 1362.5ppm co 9.4 gus
HC 252.58 ppmg - HC 5.92 ' ppm, HC 247,35ppm, HC 4,44 gms
NOx 194.5 ppm NO, .0 ppnm NOx 194.51ppm NO, 12,48 gums
Cold Stabalized Mode WF = 1.0
‘N 15659 Revs : .
CO2 W91 Z - COo2 .04 y4 €0, .87 % CO, 1982.9 gms
Cco 510.0 ppm co 14,0 ppm co 476.3 ppm - €O 68.8 gms
HC 96.11 ppm, HC . 9.72 ppm, HC 87.09 ppme HC 6.23 gms
NO» 97.2 ppm NOy, o3 ppm NO, 96.97 ppm NO, 24.75 gnms
Hot Transient Mode WF = ,57
N 9167 Revs ' .
co 351.0 ppm co 12.0 ppm co 324.0 ppm co 15.6 gms
EC 100.13 ppm, HC 6.70 ppm, HC 94.04 Ppm, HC 2.246 gnms
' NOx 190.5 ppm NOx <6 - ppm NO, 189.98ppm NOx 16.18 gms
l Results: COo2 3636 grams/test CO, 484.9 gpm
» ' CO -133.8 grams/test co 17.8 gpm
e HC 12.92 grams/test HC 1.72 gpm
NOy 53.41 grams/test NO, 7.12 gpm
Urban Fuel Economy 17.10 MPG ,\"

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmenital Technology Inc.

PLUMSTEADVILLE, PA. 18349 PHONE: 215-766-8861 TWX: 510-665-9344
TABLE B-13
EXHAUST EMISSION DATA SHELT 1975 FEDERAL TEST PROCEDURE

<

1979 Oldsmobile

Veh. - Cutlass Cruiser  Odometer Reading: Date 8/21/79
Vin: 3635092434400 Finish 20902.6 Proj.?# 1827-01
Trans. Automatic Start 20892.0 Run # 13
Carbs._1lbbls. 2 __ Miles/Kms - Dev. Baseline
Idle RPM - Timing - .Dyno Inertia 40004
Analyst D. Gulick Driver B. Markley Calculator__ D. Gulick
Dry Bulb Temp. ' 69.0 or Barometric Press. 749,93 == Hg
! Wet Bulb Temp. 66.0 °F CVS Pump Press. 15.87 =mm Hg
I Relative Himidity 81 b4 (P) Sawmple Press. 734,13 us Hg
_ Specific Humidity 90 gr/lb  (T) Sample Temp. s68.0 °R
Kg 1.0758 V) CVS Pump Disp. .3105 CFR
' EXHAUST BAG DILUTION AIR CORRECTED EXH. VEIGHTED MASS .
ANALYSIS ANALYSIS CONCENTRATIONS . EMISSIONS
Cold Transient Mode WF = .43
N 9158 Revs ' .
Co 2045.0 ppm co 9.0 Ppa co 1921.7ppm co 69.5 gms | ;
HC 399.20 ppmg HC 5.30 ppmc HC 394.61ppm, HC 7.07 gns J
NO, 62.0 ppm NO, .5 ppm NO, 61.56 ppm NO, 3.93 gus
Cold Stabalized Mode WF = 1.0 ]
I N 15658 Revs ' . .
co 113 X o, .04 X co, 1.09 2 CO;  2475.0 gms
' co 117.0 ppm co 8.0 ppm co 104,2 ppa co 15.0 gnms
HC 45.00 ppme HC 6.57 ppme HC 38.99 ppme HC 2.77 gms N
NOx 15.6 ppm NO, .3 ppm NO, 15.36 ppm NO, 3.90 gms , i
I Hot Transient Mode WF = .57 : ‘3
N 9142 Revs _ g
l Cop 143 2 co, .04 X co, 1.39 % CO; 1051.2 gaos
co 440,0 ppm Cco 9.0 Ppm co 408.5 ppnm Cco 19.5 gns b
BC  83.35 ppm, HC 5.98  ppm, HC  78.03 Ppm HC  1.85 gus |
l NOx  26.1 ppm NOy .3 ppm NO, 25.92 ppm NOx 2.19 gms
. !
l Results: Cop 4406 grams/test €0, 587.4 gpm
' CO -104,1 grams/test co 13,8 gpn
HC 11.70 grams/test HC 1.56 gps
l NO, .10.04 grams/test NO, 1.33 gom
l Urban Fuel Economy 154.43 MPG

. A TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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R Scott Environmental Technology Inc.
iy 4
ol PLUMSTEADVILLE, PA, 18949  PHONE: 215-766-8861  TWX: 510-865-9344
' TABLE B-15 ' .
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE
1979 Oldsmobile »
Veh.__ Cutlass Cruiser  Odometer Reading: Date ~8/24/79 L
v1n: 363592 g;u.oo Finish 20927.6 Proj.f 1827-01 :
Trans. o Start _20916.8 Run ¢ 15 ]
Carbs. 1 bbls. 2 Miles/Kns - Dev. Fuel-Max . 4
Eng.__V-8 Disgl 305 Dyno RHP 13.2 @50 MPH ‘g
Idle RPM Timing - Dyno Inertia 4000¢ *
Analyst_ D, g"ngk Driver B. Markley Calculator: D, Gulick
Dry Bulb Temp. 76.0 °F Barometric Press. 748.74 o Hg
Wet Bulb Temp. 71.0 ©°f CVS Pump Press. 1.80 mn Hg “
Relative Himidity 78 p 4 (P) Sample Press. 746, 9lom Hg o
Specific Bumidity 107 gr/1b (T) Sample Temp. 567.0 °r
Ky 1.1770 (V) CVS Pump Disp. «3105 CFR
" EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS : ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = ,43
N 9133 Revs R
Co, 1.60 % Co, 04 % Co, 1.56 % Co2  9ns.7 gms
Co 1562.0 ppm co 12,0 ppm CO  1464.3PPD co 53.8 gus
HC 257,22 PPme HC 13.85 Fpm, HC 245,20 PPm, HC 4.46 BmS
NOx  117.6 ppm NO, .0 ppo NOx 117.60PpPm NO, 8.36 gms
Cold Stabalized Mode WF = 1.0
N 15643 Revs :
€02 1.09 % C02 046 X Co2* 1,05 %2 - COz  2427.78uws
56.0 Ppm co 12,0 Pppm co 42,6 Ppm . Co 6.2 8&ns
BC 30,21 ppmc HC 12,02 PPR HC 19,17 ppoc HC 1.39 &=s
Nox - 39.6 Ppm NOy .5 ppm NOx 39,23 ppm NOx 11,11 gms
Hot Trangsient Mode WP = ,57
N 9161 Revs
Coz 1.40 % €O, N Co, 1.36 % CO2  1n49.6 Bms
co 41,0 ppm CO - 12,0 ppm co 28,3 ppm co 1.3 gus
HC 34,86 Ppm, HC 11.73 ppm, RC 24,36 Ppme HC .59 gms
NOy 91.7 ppm NOx .4 ppm NO, 91.43 ppm NOx 8.64 gms
Results: CO2 4383 grams/test €O,  584.4

co 61.5 grams/test co 8.2
HC 6.45 grams/test : BC .86
NO, 28.13 grams/test NO 3.75

3 3988

Urban Fuel Economy 14.77

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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” i ental Technology |
Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TV/X: 5106659344

TABLE B-14
EXHAUST "MISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

Veh. 1979 Ford Pinto Odometer Reading: Date 8/23/79
Vin; = 9T11Y158158 Finish 11265.0 Proj.t 1827-01
Trans. Automatic - Start 11253.8 Run # 14
Carbs. 1 bbls, 2 Miles/Kms - Dev. Baseline
Eng.__4-cyl. Displ. 140 Dyno RHP 9.4 @50 MrH
Idle RPM - Timing - Dyno Ynertia _ 2500#
AnalystD. Gulick Driver_ B. Markley Calculator D. Gulick
Dry Bulb Temp. 76.0 °p Barometric Press. 751.72um Hg
‘Wet Bulb Temp. 69.0 °F CVS Pump Press. 15.80 wm Hg
Relative Himidity 70 4 (P) Sample Press. 735.92mm Hg
Specific Humidity 95 gr/1b (T) Sample Temp. $66.0 °R
. Kg 1.1037 - (V) CVS Pump Disp. «3105 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS AMALYSIS CONCENTRATTIONS EMISSIONS

€Cold Transient Mode WF = 43

N 9209 Revs . . ' '

Co, 1.36 2 Coy .04 ) 4 Co, 1.322 Co, 762,7 gns
co 1198.0 ppm co 10.0 ppm co 1130, %pm co . 41,4 gms
HC 163.44 ppme HC 5.90 . ppm, HC 158.1%pm, HC 2.86 gms
NO, 72,3 ppm NO, o2 ppm NOy 72,20 ppm NO, 4.79 gms

Cold Stabalized Mode WF = 1.0

N 15610 Revs

COo2 78 Z - CO2 N T 4 €0, J4 2 CO, 1685.7 gms
co 813.0° ppm co 9.0 ppm co 774.1 ppm co 111.7 gms
HC 35.15 ppme HC 8.76 ppm. HC  46.95 ppmc HC 3.35 gms
NOy 21l.1 ppm "NOy A ppn NOx 20.76 ppm NO, 5.43 gms

Hot Transient Mode WF = .57

N 9141 Revs .| .
Coz 1.13 2 €0, N 4 co, 1..0f(x COo2 828.6 gnms
co 814.0 ppm co 16.0 ppm co 769.0 ppm co 37.0 gms
HC 72,05 ppm, HC 3.88 ppm, HC 68.52 Ppm. BC 1.63 gns
NOx 58.4 ppm NOx 3 ppm -| NO, 58.14 ppm NOx 5.07 gms
Results: CO2 3277  grams/test C0,  436.9 gpm
' CO - 190.2 grams/test . co 25.3 gpm
HC 7.86 grams/test HC 1,056 gpm
NO, 15.30 grams/test NO, 2.04 gpm
. Urban Fuel Economy 18.47 MPC

TROY, MICHIGAN / SAN BERNARDINO. CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA, 18949 PHONE: 215~766-8861 TWX: 5106658344
TABLE B-16

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

Veh.___ 1979 Pard Pintq = Odometer Reading: Date 8/27/79
Vin: 9TL1¥158158 Fiaish 11239 5. Proj.¢ 132201
Trans.__Aytomatic Start 11279.5 Run # 16
Carbs._1 bbls. 2 Miles/Kms - Dev. Fuel-Max
Eng.__ 4-cyl. Displ, 140 Dyno RHP 9.4 @50 MrH o
Idle RPM - Timing - Dyno Inertia 25004
Analystp, Culick Driver__S. Stranick Calculator__ D, Culick
Dry Bulb Temp. 82.0 op Barometric Press. 747.17 o= Hg
Wet Bulb Temp. 1.0 op CVS Pump Press. 15.61 xn Hg
Relative Himidity 58 Y 4 (P) Sample Press. 731.56 mm Hg
Specific Humidity 97 gr/lb . (T) Sawmple Temp. 579.5 °©°p
. Ky 1,1153 (V) CVS Pump Disp. 3106 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
.ANALYSIS AMNALYSIS CONCENTRATIONS EMISSIONS .
Cold Transient Mode WF = .43 -
N 9218 Revs . '
Cop 1.3 % o, .04 % co, 1.32 % co; 741.4 gus
CO 905.0 ppm Cco 12,0 ppm CoO 853.8 ppm co 30.3 gns o
.~ HC 200,06 ppm. HC  9.11  ppm, HC 191.94 ppm, HC 3.38 gms = E
- NOy 46.0 ppm NO, .0 ppm NOx 146,00 ppm NO, 9.52 gums 2
Cold Stabalized Mode WF = 1.0 ’ | __—
N 15614 Revs .
co; .8l I co; .04 % co, .17 % CO, 1704.2 gns
CoO 1107.0 ppm co 14.0 ppm CO 1056.2 ppm CO 148.1 gnms
HC 76,59 ppme HC 9.65 ppe HC 67.60 pime HC  4.69 gums
NO, 82.6 ppm NOy .l ppm NO, 82.54 ppm NO, 21.20 gnms
Hot Transient Mode WF = .57 g
N - 9110 Revs "
Co2 1.19 2 CO, .04 ) 4 COz 1,15 2 COo2 846,3 gms
co 1178.0 ppm co 15.0 ppm CO 1115.6 ppm co 52.0 gms
HC 110,87 ppa, HC  9.00 ppnm, HC 102,75 Ppmg HC  2.37 gms
NOx 134.3 ppm NOy ol Ppm NO, 134.21 ppm NOx 11,46 gnms
_Results: €Oz 3292 grams/test | CO, 438.9 gpm
CO 230.5 grams/test co 30.7 gpm
HC  10.45° grams/test BC '1.39 gpm
NOy 42,19 grams/test NO, 5.62 gpm
Urban Fuel Economy 18.03 MPG
TROY, mcﬁusm / SAN BERNARDINO, CALIFORNIA
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Scott EnVironmentaﬁ'echno!ogy Inc.

PLUMSTEADVILLE, PA. 18349 PHONE: 215-766-8851 TWX: 510-665-9344

: TABLE B~17
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1976 Chevrolet

Veh. Chevette Odometer Reading: Date 8/29/79
Vin:; "1B6809Y118162 Finish 07055.0 Proj.#  1827-01
Trans. Automatic Start 07044.9 Run # 17
Carbs. 1 bbls. 2 Miles/Kms -- Dev._ None (Baseline)-
Eng. 1-4 Disp. 98 _ Dyno RHP 9.4 @50 MPH
Idle RPM -— . Timing — Dyno Inertia 6.4
Analyst. D. Gulick Driver_ s, Stranick Calculator D, Gulick
Dry Bulb Temp. 85.0 oF Barometric Press. 746.88 mm Hg'
Wet Bulb Temp. . 77.0 °F CVS Pump Press. i5.80 mm Hg
Relative Himidity 70 4 {P) Sample Press. 731.08 mm Hg
Specific Humidity 128 gr/lb (T) Sample Temp. 573.4 ©Rr
. Kg .1,3317 - (V) CVS Pump Disp. +3105 CFR
" EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS . ANALYSIS CONCENTRATIONS EMISSIONS

Cold Transient Médg WEF = ;43

N 9172 Revs . .

Cop 1.07 % Cop .04 . % co, 1.03 % Co, 58l.4 gms
CO  1980.0 ppm co 10.0  ppm CO~ 1885.5 ppm CO . 67.4 gms
HC  382.26 ppmc’ HC 8.53  ppm, HC 374,55 ppm, HC  6.63 gms
NO, 35.5 ppnm NO, .0 PPD NOyx 35.54 ppm NO, 2.78 gms

. Cold Stabalized Mode WF = 1.0

N 15668 Revs

Co2 -.74. 2 .} c€op .04 % €, .70 % CO, 1569.2 gms
CO  309.0 " ppm co 14,0 ppm | CO 284.7 ppm co 40.4 gms
“HC 51,56 ppme HC  8.21 ppme | HC 43.82 ppm. . HC 3.08 gms
NOx ~ 16.0 ppm NO, .1 ppm NOyx 15.97 ppm ~ NO, 4.96 gms

Hot Transient Mode WF = ,57

N 9133 ilevs

o, .99 % co, .04 X o, .95 % €02 707.6 gms g
CO . 572,0 ppm co 10.0 ppm CO” 539.1 ppm co 25.4 gms '
"HC  100.94 ppm, HC  7.14 ppm, HC 94.356 Ppm. HC 2.20 gms
NOy, 29.7 ppm . NOx. o2 ppm NO, 29.57 ppm NOy 3.05 gums
Results: ' CO2 2858  grams/test ' Co, 381.1 gpm
\ CO -133.3 grams/test co 17.7 gpnm
. HC 11.92 grams/test . ):{ 1.58 gpm
" NOy 10.79  grams/test . NO, 1.43 gpm

Urban Fuel Economy  21.41 MPG N

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA ’ \ﬁ ’
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Ll PLUMSTEADVILLE, PA, 18943  PHONE: 215-766-8861 TWX: 510-665-9344

‘ TABLE B-18
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

S e
PRAL NSNS SO
TN el = .

1979 Chevrolet

Veh._ Chevette Odometer eading: Date 8/31/79
Vin: iB6809Y118162 Finish _ 07085.1 Proj.# __ 1827-01 °
Traas._ Automatic  Start 07074." . Run # 18 3
Carbs. 1 bbls., 2 Miles/Kms__ ~- Dev, Fuel-Max A
Eng. L-4 Disp. 98 , Dyno RHP 9.4 @50 MPH
Idle RPM - Timing ~—— Dyno Inertia 2500#
Analyst D. Gulick Driver S. Stranick Calculator D. Gulick
Dry Bulb Temp. ' . 75.0 °F Barometric Press. 749.77 mm Hg . _
Wet Bulb Temp., " ' "~ 67.0 of CVS Pump Press. 15.80 mm Hg b 4
Relative Himidity 66 % (P) Sample Press. 733.97 pm Hg - %
Specific Humidity 87  gr/lb  (T) Sample Temp. 567.2 °R . %
. Ky 1.0597 (V) CVS Pump Disp. .3105 CFRR - 3§
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
'_ Cold Transient Mode WF = .43
N 9383 Revs . ’ _ '
co 825.0 ppm co 11.0 . ppm CO 780.4 ppnm co 28,9 gus
HC 238.85 ppm," "~ HC 5.97  ppm, HC 233.40 ppm, HC 4,29 gms
NO, 167.8 ppm " NO, 0  ppm NOyx 167.80 ppm NO, 10.85 gms
Cold Stabalized Mode WF = 1.0
N 15667 Revs . _
coz .72 % Co .04 - % Co, .68 2 €02 1547.0 gms . :
CO  265.0 ' ppm . co 12.0  ppm CO 244.5 rpum - co 35.2 - gms :
-HC 36,05  ppme HC 3,46  pPm.. HC 32.78 ppmc HC 2,34 gms, \
NOx 67.8 ppm NOx . .0 ppm NOx ¢7.83 ppm NOy 17.02 gms :
Hot Transient Mode WF .57 ‘1
N 9127 Revs S )
Co2 .96 % Co5 .04 % co, .92 % CO2 694.,9 gms .
CO '254,0 ppm co 13.0  ppm CO" 232,1 ppm Co 11.1 gms ‘
‘HC 50,91 " ppm, - HC 3.28 . pPPm, HC 47,87 Ppme HC 1,13 gms
NOx 131.0 - ppm NOy .0 ppm NOy 131.00 ppm - NOx 10,91 gums
‘Results: - CO2 2851 grams/test €O, 380.2 gpm.
CO - 75.3 grams/test , co 10.0 gpm
HC 7.77  grams/test . , HC 1.03 gpm . B
NO, 38.79 grams/test NOy 5.17 gpa B
Urban Fuel Economy 22,20 MPG '§
, .1
TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA ' . ' &
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18048 PHONE: 215-7668361  TWX: 510-665-9344
o " TABLE B-11 '
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDUREF.

1979 Mercury

Veh.___Station Wagon Odometer Reading: Date 8/17/19
Vin: 97747649208 Finish 06787.2 : . Proj.# 1827-01
Trans. Autoratic Start 06776.4 Run # 11 -
Carbs._] bbls. 2 ‘Miles/Kas- - Dev. Fuel-Max
Eng. V-8  Displ. 302 ) ‘ Dyno RHP 14.0 @50 MPH
Idle RPM - - Timing - Dyno Inertia 4500%
AnalystD. Gulick Driver _S. Stranick Calculator D. Gulick
Dry Bulb Témp. 70.0 OF Barometric Press. 754.49 mm Hg
Wet Buld Temp. = - . 58.0 oF VS Pump Press. 15,80 mm Kz =l
Relative Himidity - 48 . % (P) Sample Press. - 738,69 mm Eg .
Specific Humidity 53 gr/1b (T) Sample Temp. 565.5 °R iy
EXJIAUST BAG - DILUTION AIR -CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WT = .42
N 9126 Revs . ’ . ‘ .
Co, 1.62 £ Co, 04 R Co,  1.58 % cO0,  908.7 ' gms
co 727.0 ppm ce 10.0 ppm co 684.4 ppn co . 24,9 gums
HC  176.21 ppm¢ HC 3.00 ppm HC 173.59ppm, HC 3.13 gums
NO, - 227.2 ppm . NO, .0 ppm NOx  227.25ppm NO, ~ 12,33 gms
Cold Stabalized Mode WF = 1.0 |
N 15658 Revs o S 1 - -
Co 1l.06 %2 " COp .04 % €O, 1,022 CO2  2340,7 gms
co 27.0 ppm co 8.0 ppm co 18.7 ppm Co 2.7 &gms :
. HC 26,90 ppmc HC 3.36 ppm HC 23.80 ppmc - HC 1.71 gms - i
NOy 133.4 ppm NO, .0 ppm NOy,  133.42Zppm NO, 28,89 gnms 5
' Hot Transient Mode WF = .57 ) | \
N 114 Revs } . :
Cop 1,45 X © . COp .04 y4 COz 1.1 % "CO02 1073.5
Co . 85.0 " ppm . co 9.0 pPpm co 73.4 ppm co 3.5
.HC 44,39 ppm, HC 3.36 ppm; - HC 41.39 Ppmg HC .98
l NO, 286.5 ppm NOx S5 ppm N0,  286.08ppm NOx 20.55
I Results: : . €02 4323 grams/test C0, 576.4
' - : .C0 - 31,2 @grams/test co 4.1
: . HC 5.83 grams/test HC -~ .77
I . K0y  61.78 grams/test . NO, 8.23
Urban Fuel Econowy 15.14
l o TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA .
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“Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344

HIGHWAY FUEL ECONOMY

EXHAUST BEXISSION DATA SHEET
1978 Lincoln

A
l : ' TABLE C-1

Vehicle Continental Odometer: Date 8/7/79

vIN 8Y82A881792 | Finisn  07533.3 Project 1827.01

License NJ 845-TI4J Start 07523.2 Run 1
! Trans, Automatic . Miles - Device Bagelipe
. Carb.- _4~_1;___ bbls. 4 Idle rpm - ' Dyn. Load 14.7
E Enzine V8 . - cIp 460 BIT = Dyn. Inertia 50004

Analyst D. Gulick Priver S. Stranick Calculator __ D. Gulick
I Dry Bulb Temp.; F ) 91 ‘ . Barometric Press., rm Hg 749921

Wet Bulb Temp., F 72 - ] CVS Pump Press., mm Hg 15.80
H Gr. Water/Lb. Dry Air 87 - _ (P) Sample Press., mm Hg 733.47
| g (¥) Factor : 1.0598 (V) CVS Pump Disp., CFR . 3105
(L) Sample Tewp., R 582.5 . . (N) CVS Pump Revolutions . 13782
' .. . ) DILUTE EXHAUST MEASUREMENTS

.. COMFONERT . PUN/TM - FACIOR . . GRAMS/HILE

l ppa HC dil. 16.05 | -

' ppa HC Air 3,93 )
- ;;pm HC exh. 12,12 526.1036A9 11.348 x 10'-6 007 ___HC
: pois CO exh. . 53 . "52640359 ‘ 22..905 X 10-'6 WA co
i % COp exh. _ 2.90 52610869 36.022 x 1072 54959 _ co,
i ppa KO - ’
! ppa KO, -
. ppm NOy - 78.96
E “(pp= no,'c‘) x) 83.68 ©_ 526.10869 37.628 x 1070 _1.646 50_
* o 16.11 ' ?

.. T
T
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Scefimironrremd edhndiogy Inc.

PLUMSTEADVILLE, PA. 18949  PHONE: 215-766-8861  TWX: 510-665.9344
TABLE C-3
HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET
: 1978 Lincoln ) ‘
Vehicle Continental Odometer: Date 8/8/79
" VIN 8Y82A881792 Finish Project 1827-01
. License NJ 845-14J : Start 07548.0 - Run 3 -
_ %rons, Automatic | Miles © - Device Fuel-Max
Carb. 1° bbls. 4 Idle rpm - Dyn. Load 14.7
.Engine v-8 CIp _ 460 BIT : - Dyn. Inertia _ 5000#-
Analyst D. Gulick Driver S. Stranick Calculator D. Gulick
Dr,;; Bulbk Tezp., F 33 - " Barometric Press., tm Hg __746.05
Wét: Bulb Temp., F 68 . ' CVS Pump Press., mn Hg 15.80 ]
Gr. Water/Lb. Dry Air 69 ‘ (P) Sample Fress., mm Hg 730.25 ‘
(K) Factor 0.9726 : (V) CVS Pump Disp., CFR .3105 >
(T) Saxple Temp., R _579.0 : (N) CVS Pump ‘Revolutions 13646
) DILUTE'EXHAUS'.I: MEASUREMENTS
COMPONENT - ' . PVN/TM ' © FACTOR GRAMS/MILE .
ppn HC dil. 17,10 B '
ppa HC Afr ____ 3.29 |
ppm HC exh. 13.80 €21.76528 11.348 x 2078 0.08 EC
ppm CO exh. . 41 521.76528 22.005 % 107° . 0.49 co
% €Oy exh. 2.75 521.76528 36.022 x 10”2 516.86 co,
ppa NO ' .
ppa RO,
ppa NOx 385.13 .
'(ppa ¥O) (K) __374.58 521.76528 37.628 x 1070 7.35 No_

Npe  '17.14

. 1'I'ROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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SCOLL LNVIFONI1 Kl lictt 1ICCNNO0ZY INC.

PLUMSTEADVILLE,.PA. 18949

PHONE: 215-766-8861 TWX: 510-665-9344

TABLE C-2

HIGHWAY FUEL ECONOMY

EXHAUST EMISSTION DATA SHEET
. 1979 0ldsmobile )

- Vehicle _Cutlass Salon_ Odometer: - Date S /7479
VIN 3G(')9H9G427288' Finish 07977.3 . Project 1827-01
License -PA 951-309 Start 07967.8 Run 2
Trans, Automatic Miles = Device Baseline
Carb. - 1 bbls. &4 ldle rpm - Dyn. Load 12.3
Engine _ V-8 cIp 305 BIT .. - Dyn. Inertia 3500

Calculator pn. Guifick "

Analyst D. Gulick Driver _S. Stranick

Dry Bulb Temp., F __ 85 '

Barometric Press., mm Hg 749.70
Wet Bulb Temp., F 71 CVS Pump Press., mm Hg 15,80
Gr. Water/Lb. Dry Air __ 92 (P) Sample Press., mm Hg _733.90
(K) Factor 1.0868 (V) CVS Pump Disp., CFR  .3105
- (T) Sauple Temp., R 576.5 (}) CVS Pump ‘Revolutions 13574
. DILUTE EXHAUST MEASUREMENTS
. COMPONENT PVN/THM FACTOR GRAMS/MILE
ppm HC dil. _ 12.98 ' )
ppa EC Air 3.95 . : . )
ppm HC exh. 9.03 523.86845 11.348 x 1078 0.05 HC
ppu CO exh, 190 523.86845 22.905 % 107° 2,28 co
% €0, exh. 1.93 523.86345 36.022 x 1072 166,21 co,
Fpm NO - o .
‘ ypﬁz NO, - ‘ . ‘
ppm NOy 79.0
"(ppm MO) (K) __85.86 523.86845 37.628 x 1070 1.69 wo_- -
PG 24.12 '

.

TROY, MICHIGAN ) SAN BERNARDINO, CALIFORNIA
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#1  Scott Environmental Technology Inc.

U
il PLUMSTEADVILLE, PA. 18949 ~ PHONE:215~766-8861  TWX: 510-665-9344
TABLE C-4
HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET
' 1979 Oldsmobile :

Vehicle Cutlass Salon Odometer: Date ~8/9/79

VIN 3G09H0G427788 Finish 07999.0 Project 1327-01

License PA 951-309 ' Start 07989.4 Run'™ - - 4

Trans, Autcmatic Miles Device Fuel-Max

Carb. 1 bbls. 2 Tdle rpm _ Dyn. Load __ 12.3

Engine cIp BIT : Dyn. Inertia 3500
| 'Aﬁalyst ~ Driver Calculator

Dz;y Buldb Témp., F 76 - ' Barometric Press., mm Hg 749,98

Vet Bulb Temp., F 64 . CVS Pump Press., tm Hg 15.80

Gr. Vater/Lb. Dry Air 70 ' (P) Sample Press., mm Hg 734.16

(X) Factor 0.9770 . (V) CVS Pump Disp., CFR ~.3105

(T) Sample Temp., R .. 573 . {N) CVS Pump ‘Revolutions . - 13765

| DILUTE EXHAUST MEASUREMENTS ]
COMFONENT D P/ . FACTOR . GRANS/MILE

ppo HC dil. - 14.76

PP HC"Air_ 3,54 ‘ 5
ppm HC exh. 11.22 - 534.67409 11.348 x 10~° 0.07 fic h
ppa €O exh, . 27 - . 22.905 x 10~° 0,33 o .
% COp exh. ____ 1.86 o 16,022 x 1072 35824 CO, .
ppm NO - ‘ . ' . :
.ppm %o, - ' ' ' o
ppr KOy 209.92 ‘
“(ppa X0,) () _205-09 ' | 37.628 x 10° 4.13

MPG 24,72 ' '

TROY, MICHIGAN / SAN SERNARDINO, CALIFORNIA
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A= Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA, 13949 PHONE: 215-766-8861 TWX: 510-665-9344

TABLE C-5

HIGHWAY FUEL ECONOMY

'EXHAUST EMISSION DATA SHEET
« 1977 Dodge

HC

co

N

Vehicla Aanen Wagon Odometers: - : Date : 843375
VIN NB4SGIF252970 Finish 114187 - . Project 182791
License NJ 660-HOY ‘ Start 11409.8 Run : 5.
Trans. _ Automatic © Miles - Device Baseld :
Carb, 1. bbls, 2 Idle rpm - | Dyn. Load  13.2
Engine V-8  cmp __. 318 BIT _.. - _ Dyn. Inertia 4000f
Analyst D. Gulick ' Driver __S. Stranick Calrulator _D. Gulick
Dry Bulb Temp., F __ 87 ' Barometric Press., mm Hg 747.84
Vet Bulb Temp., F 68 . CVS Pump Press., mm Hg 15.99 -
Cr. Water/Lb. Dry Air 72 (P) Sample Pfess., mm Hy 731.85
(X) Factor . 0.9861 (V) CVS Pump Disp., CFR .3103
(T) Saxple Temp., R 575.2 (¥) CVS Pump ‘Revolutions 13792
| . DILUTE EXHAUST MEASUREMENTS
" COMPONENT : PVN/TM . FACTOR GRAMS/MILE
pp= HC dil.  69.11 - '
ppa EC Air 2.28 . .
ppm HC exh. __ 66.83 531.652 11.348 x 10°° 0.40
‘ppm €O exh. - 286 . 531.652 22.505 x 107° 3.48
‘% €0y exh, ___ 2.09 | 531.652 55.022 % 1072 400.26 -
‘ppmNO ___ - '
ppm No, __ - )
‘ppm NO, 144.89
C(ppm O.) (K) _142.88 531.652 37.528 x 1070 2.86

153

21.81
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344

TABLE C-6

HIGHWAY FUEL ECONOMY
EXHAUST EISSION DATA SHEET

1977 Dodge .
Vehicle Aspen Wagon Odometer: Date 8/14/79
. vIN  NH45G7F252970 Finish 41442.2 Project 1827-01
' License NJ 660-HOY : Start 41432.1 . Rum 6
Traus, _Automatic Miles - : Device Fuel-Max
Carb. 1 - bbls. _2 ldle rpm ___ - " Dyn. Load 13.2°
"Engine V-8 cip 318 BIT T ' Dyn. Inertia 40007 -
‘Analyst _D. Gulick Driver __ S. Stranick Calculator D. Gulick
Dry Bulb Temp., F 84 a 4 . Barometric Fress., mm iig 746.68
Wet Bulb Temp., F___-70 . s . CVS Pump Press., mm Hg 15.99 -
6r. Water/Lb. Dry Air 83 (P) Sawple Press., mm Hg 730.61
"(£) Factor 1.0704 - - ' (V) CVS Pump Disp., CFR .3103
(T) Sample Temp., R 571 . Y 60)) (EVS Pump ‘Revolutions 13784
DILUTE EXHAUST MEASUREMENTS .
COMPONENT - PN/ FACTOR GRAMS/MILE - -
ppa HC dil. __ 94.41 ' : -
ppa EC Air 5.19
ppm HC exh. __ 89,27 534.,34503 11.348 % 10°° 0.54 HC
ppm 'CO exh. _ - 546 534.34503 22.005 % 107° . 6.68 (o)
% €O exh. __ 1.92 ‘ 534.34503 36.022 x 107> 369.56 co,
ppa NO = .
2 ptpm. K0, - :
ppm N0y 224.85 . _
" (ppn NO) (K) _240.68 534.34503 37,628 x 10 4.84 ",
: 23.25

;ZROY,MICHIGAN ! SAN BERNARDINO, CALIFORNIA -
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7= Scott Environmental Technology Inc.

R PLUMSTEADVILLE, PA. 18949  PHONE: 215-766-8861  TWX: 510-665-9344

TABLE C-9

HIGHWAY FUEL ECONOMY

' EXHAUST EMISSION DATA SHEE
1978 Oldsmobile T

Cutlass Cruiser

Vehicle Odometer: Date 8/15/79

vIN 3H35HBG404250 . Finish  48615.0 Project 1827-01

Licensa _ NJ 415-HRA - Start 48605.3 . Run 9

Tracs, Automatic Miles - . Device Raseline !
Carb.- 1 bbls. 2 . Idle rpm - Dyn. Load _ 12.3 o
"Engine V-8 cIp 305 °  BIT - " Dyn. Inertia3500# "
Analyst  D. Gulick Driver S. Stranick Calculator D. Gulick

Dry Bulb ‘Temp'»., F 70 - . Barometric Press., mm Hg 247 91

Vet Bulb Temp., F 59 , CvS Pump Press., mm Hg 15 71 _ '
Cr. Water/Lb. Dry Air 57 . (P) Sample Precs., mm Hg 732.20
" (X) Factor 0.9220 - (V) CVS Pump Disp., CEFR 3105 .

(T) Sarple Temp., R _ 567.5 (W) CVS Puzmp Revolutions 13792

DILUTE EXHAUST MEASUREMENTS

COMPONENT . PVN/TM FACTOR GRAMS/MILE -
ppa HC dil. 39,93 o .
ppn EC Air 3.28 . _

" ppa HC exh. 16, 68 539 47077 11.348 x 1076 . 027
ppm CO exh. _. 69 22.905 % 100 0.85
% COy exh. 1.90 ‘ 36.022 x 1072 169.22
ppz NO C - )
ppz NO, - ’
ppm NOy 67.33

"(ppm NO_) (K) __ 62.08 - 37.628 x 10”° 1.26 z:o;
MPG 523.91

- TROY, MICHIGAN '/ SAN BERNARDINO, CALIFORNIA
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7] Scott Environmental Technology Inc.

" PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344

TABLE C-10

HIGHWAY FUEL ECONOMY

. ) EXHAUST EMISSION DATA SHEET
1978 Oldsmobile .
Vehicle Cutlass Cruiser Odometer: -’ - . Date 8/16/79

"IN . 3H35H8C404250 _ Finish _ 486139.2 Project ___ 1397-01
License NJ 415-HRA Start 48629.3 Run .10

Carb.- 1 bbls., 2 Idle rpm ~ Dyn. Load 12.3

.

Engine . V-8 - CID __ 305 BIT - Dyn. Inmertia _ 3500%
Analyst D. Gulick : ' Driver S. Stranick Calculator "D, Gulick

Dry Bulb Temp., F * 73 ‘ h ' Barometric Press., mm Hg 752.2%

Vet Bulb Temp., F 59 . CVS Pump Press., mm Hg _15.99

Gr. Water/Lb. ny Air 52 = ' . . ¢9) _Samplé Press., me Hg 736.26
(X} Factor - 0.9024 o (V) cvs Puzp Disp., CFR ".3105
(T) Sacple Temp., R __571.5 (N) CVS Pump ‘Revolutions . 13793 .

DILUTE EXHAUST MEASUREXENIS

I Trang, Automatic Miles - Device Fuel-Max _

. - COMPONENT . PVN/TM - " FACTOR . GRAMS/HUILE
ppa BC dil. 40.13 |
"ppa HC Air 1.31 ] .

l ppm HC exh. 36.82 : 538.70441 11.348 x 1075 0,23 HC
ppn €O exh. _._ 31 - 22.905 x 107° 0.38 co
l % €0, exh. 181 - 36.022 x 1072 151,23 co,

® ppm NO

. prm N0,

l ppm NO, _ 230.91

“(ppm XO,) (K) __208.38 37.628 x 1070 4.22 X0
l MPG '25.18

o

:.VTROY,MICHIGAN / SAN BERNARDINO, CALIFORNIA
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i 7] ScottEnvironmental Technology Inc.
N':;:H:; PLUMSTEADVILLE, PA, 18349 PHONE: 215-766-8861 TWX: 510-665-9344
i
‘ TABLE C-7
i
: HIGHWAY FUEL ECONOMY
I 1979 Mercury EXHAUST EMISSION DATA SHEET
Veuicle Station Wagon Odometers: Date 8/15/79
l VIN  9Z74F649208 Finish  06776.2 Project 1827-01
License NJ 414-KHO Start 06766.5 Run 7 ,
I Trans, Automatic Miles - Device Baseline
~ Carb.- ! | ‘ bbls. 2 Idle rpm - Dyn. Load 14.0
' Engine V-8 _ CID 302 = Dyn. Inertia 4500#
: A"‘313?5": D. Gulick §. Stranick Calculator D. Gulick
I 'Dry Zulb Terwp., ¥ ) 69 Barometric Press., mm Hg 748.16
Vet Bulb Temp., 7 58 CVS Fump Press., mm Hg 15.99
i Gr. Water/Lb. Dry Air _ 54 (P) Sample Press., mz Hg 732.17
¥) Factor 0.9102 ' (V) CVS Pump Disp., CFR .3103
I (T) Saxwple Temp., R 568 (N) CVS Pump ‘Revolutions . 13790
l . .. . DILUTE EXHAUST MEASUREMENTS
COMPONENT . FACTOR . GRAMS/MILE
l ppa HC dil. 41383
ppa HC Air 2 63 4
I PP HC exh. __ 38,75  ° __548,4385% 11.348 x 10°° 0.24 EC
pPpm CO exh. . 56 22.905 x 10~° 0.69 co
l %4 COy exh. 2,08 . 36.022 x 10-"2 4£03.51 ' COZ‘J'
_ ppm KO - -
I ppa NO, -
ppm NO, 58.78
I “(ppa r:og) (K) _53.50 ©37.628 x 108 1.08 o
HFG 21.96 Ky
I -
|

TROY, MICHIGAN / SAN BERNARDIND, CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344

TABLE C-11

HIGHVAY FUEL ECONOMY

EXHAUST EMISSION DATA SHEET
1979 Mercury

Vehicle. Station Wagon Odometer: Date 8/17/79

VIN . 9274F649208 Finish 06799.0 . Project ___ 1877-01 R
License NJ 414-KHO Start 06789.5 Run 12 ' ‘ ?
Trzas. = Automatic ' " Miles - Device Fuel-Max
Carb,:___ 1. bbls. 2 Idle rpm __ - Dyn. Load 14.0 . =
Engine _V-8 _ CID _ 302~  BIT . - Dyn. Inmertia45004 %
Analyst D. Gulick Driver __ S. Stranick Calculator D. Gulick j:
Dry Bulb Temp., F 76 - ’ Barometric Press., mm Hg 754 ° 40 :
Wet Bulb Temp., F __ 60 .. , CVS Pump Press., mm Hg © 15.80 - %;
Gr. Vater/Lb. Dry Air _ 52 ' (P) Sample Press., rm Hg  738.69 %
- (£) Factor _ 0.9024 _ (V) CVS Pump Disp., CFR -3105 ‘,‘:
‘(1) Sawple Temp., R ___573.5 (§) CVS Pump Revolutions __ 13720

o DILUTE FXHAUST MEASUREMENTS
COMPONENT - PVN/T™ ' - FACTOR GRAMS/MILE

ppa EC Air 3.03

ppa HC exh. _ 31.60 . __535.74696 o1L34ex 0% 0.19 BC
ppz CO exh., .23 . ' ' 4 22.905 » 107° , ~0.28 _ €0
% €Oy exh. ___ 2.05 36.022 x 1072 395.62 . co,
ppR NO = T
. ppm NO, . ) =
ppm NO, 98.71 | :
"(ppa X0, ) (x) _89.08 . ‘ 37.628 » 1070 ::oxf
MPG £ 22.37

Maxioum Temperature = 600°F

TROY, MICHIGAN . / SAN BERNARDINO, CALIFORNIA’
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§ | _ ScottEnvironmental Technology Inc.
SR PLUMSTEADVILLE, PA. 18943  PHONE: 215-766:8861  TWX: 510-665-9344
l TABLE C-8
l . . ‘ HIGHWAY FUEL ECONOMY
I ' 1977 Merc\.xfy EXHAUST EMISSION DATA SHEET
Vehicle - Monarch - Odometer: Date 8/15/79
VIN 7W37F539757 .Finish '31308.6 . . Projett 1827-01
I License  NJ 677-EPA Start  31299.1 Run 8
> Trans., Ayt amatrde " Miles - . Device Baseline
l Carb. 1 bbls. _ 2 Idle rpm - Dyn. Load 13.2
Engine V-8 cIp 302 BIT - - Dyn. Inertia 4000
l Analyst. D. Gulick Driver _S. Stranick © Calculator _D. Gulick
l Dry Bulb Temp., F 74 ' ' Barometric Press., mm Hg - 747.96
Vet Bulb Temp., F __ 63 ' C¥8.P3zp Press., mm Hg .
I Gi’_. Water/Lb. Dry Air 98 (P) Sample P.ress., mm Hg . 731.97
.- (K) Factor ____ 1.1212 . (V) CVS Pump Disp., CFR .3103
I (T) Sarple Temp., R 569 () CVS Puup ‘Revolutions 13789.
l o . DILUTE EXHAUST MEASUREMENTS _
L COMPONENT - PVN/T : FACTOR GRAMS/MILE
l ppm HC dil. _  103.60 | | '
ppm HC Adr 1,99 . . .
ppo 1IC exh. 100,31 537.41622 11.348 x 107° 0.61 HC .
I ppm CO exh. _. 756 . 537.41622 22.905 x 10° 9,31 c
% COp exh. . 1.85 537.41622 36.022 x 1072 358.14 . €0,
B — - -,
- ppm NO, - | .
I ppm NOy 73.62 .
" “(ppm NO) (K) __83.54 537.41622 37.628 x 10°° 1.67 mo_
d wrc  23.69 '

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmental 'Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344

TABLE C-12°

HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET

I ’

1977 Mercury

Vehicle Monarch Odometer: Date 8/21/79
_VIN - 7W37F539757 - Finish 31363.8 Projezt 1827-01
‘License NJ 677-HPA Start 31354.0 . Run 12
I Trans, _ Automatic . . Miles - - Device Fuel-Max
Carb.-. .1.  ~tbls, 1 Idle rpm - Dyn. Load  13.2
“Engine V-8  cip 02 BIT - . Dyn. Inertia 4003% -
I Analyst D. Gulick Driver  B. Markley " Calculator D. Gulick

.

TNmr W1l T
L

Dry Balb Temp., ¥ 70 . ' Barcuetric Press., oo Hg 745%.53
Wet Bulb Temp., F 67 . CVS Pump Press., mm Hg 15.80 L
Cr. Water/Lb. Dry Air 95 (P) Sawple Press., rm Hg 734.13
(K F,actof 1.1038 (V) CVS Pump Disp., CFR .3105
l, (T) Szmple Teamp., R _ 573.5 , (1) CV3 Pump ‘Revolutions 13802
l . : e - . *  DILUTE EXIZAUS"I' MEASUREMENTS ‘
COMPONENT ' PVN/TM FACTOR GRAMS/MILE
I "ppa HC dil. 43.94 |
“ ppa HC Air 6.61 :
ppm HC exh. 42.33 ~ 535.62196 11.348 x 10~° 0.26 HC
4, PPD co .exh. 205 : 22.905 x 10°% 2.52 €O
~% €0y exh. 2.03 36.022 x 1072 395.53 co,
pp KO - ’ | )
| pjpm RO, -
I.,;;Ppm NOy 435.15 - - | | .
(ppm X0 ) (K) ___480.32 : 37.628 x 10° 2.68 d x
l"vpc;_ 122,17 '

TRGOY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Vil PLUMSTEAUVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 51065659344

TABLE C-13

HIGHWAY FUEL ECOXNOMY

EXAUST EMISSIONM DATA SHEET
1979 0Oldsmobile .

EEN S A &S S S EEE oae

Vehicle Cutlass Cruiser (Wgn) Odomoter: " Date 8/21/19

VIN - 3G35H92434400 Finish 20916.6 Project 1827-01
Licenze NJ 952-JPi ‘Start 20906.8 Run 13

Trans, Automatic Miles - Device  Baseline
Carb.__1 bbls. _ 2 dle rpa - " Dyn. Load __13.2
Engirne * V-8 cip 305 BIT = Dyn. Inertia $000%
knalyst D. Gulick Driver B. Markley Calculator D- Culick
Dry Bulb Tewp., F . 80 ' Barometric Press., mm Hg 749.93
Vet Bulb Temp.; F 69 CVS Pump Press., mm Hg . 15.80
Gr. Vater/Lb. Dry Air __89 . (P) Sample Press., mm Hg - 734.13
() Factor __ . 1.0704 (V) CVS Puump Di:sp., CFR - .3105
(T) Sazple Tcmy.,. R' 370 (1) CVS Pump ‘Revolutions . 13779

DILUTE EXGIAUST MCASUREMENTS |

: COXFONENT S PVN/T . / FACTOR .GRAMS/MILE
ppa HC dil. 52.%4 '
< ppu HC Air 9.23
E ppn HC exh. __ 43.21 538.01281 11.348 % 1570 0.26 HC

pom CO exh. . 205 . 538.03281 2%.995 % 10~° 2.53 co
w %002 cxh. . 2.14 538.01281 P 36.022x 1072 414.74 co,
B pps KO ‘ - _
— pp:n ROZ - . . o
ﬂ
ﬂ ppa KO, 52.56
~ (ppm ¥O) (x) __56-26 17.628 % 107° . X
MpG  .21.15 . , ' - &

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Ervironmental Technology Inc.

¥ PLUMSTEADVILLE, PA. 18949 PHONE: 215~-766-8361 “TWX: 5610-665-9344

TABLE C-15 .

HIGHWAY FUZL ECONOMY

EXHAUST EMISSION DATA SHEET
1979 Oldsmobile Cutlass .

- TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA

Odometers - Date 8/24/79
" Finish _20940.0 Project 1827-01
Start  20931.2 Run 15
Miles - Device Fuel-Max
bbls, Idle r.pm - Dya. Load _ 13.2
cip 305 BIT - Dyn. Incrtia 4000¢ .
Driver B. Markley Calculator _D. Gulick
79 : " Barometric Press., mm Hg 748.74
(‘. Bulb Te.np., F 73 CVS Pump Press., mx Hg ' 15.80
i N. luater/Lu. Dry Air 113 ' .(P) Sample Press., mm Hg 732.94
1.2174 (V) CVS Pusp Disp., CFR .3105 .
(T ffSample Temp., R __572.5 () CVS Pump Revolutions 13785
. DILUTE EXH.:\UST HEASURB‘IE IS
_COMPONENT PVN/ T FAGTOR GRAMS/MILE © .
é11, 31.77 L L
EC Afr  9.83 . : .
g e 21.94  535.02802 11,348 x 10-6 0.13 s
dh, . 31 535.02802 79.635 % 10 -5 0.38 co
2,10 535.02802 36.022 % 10 -2 404.73 coz
193.41 _
0.) (K) 535.02802 17.628 » 10~° 4.74 uo_ -

TeEL
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Scott Ervironmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215~766-8861 TWX: 510-665-9344

TABLE C-14

HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET

Vehiclé 1979 Ford Pinto Odometer: Date ___ 8/23/79

VIN 9T11Y158158 _ Finish 11278.6  Project _1827-01

License  NJ 392-KHL : Start 11268.4 Run 14

Trans, _ Automatic " Miles - - Device  Baseline

Caxb. 1 bbls. _2 Idle rpa - Dyn. Load 19.4_

Engine _4=<¥l. cIp 140 g7, - Dyn. Inertia 2500% B
Analyst D, Gulick - Driver _.B.._Mar.kley___ Calculator _ p. Gulick '
Dry Buld Temp;; F 75 S Barometric Fress., mm Hg 751.72

Vet Bulb Temp., F 68 ~ CVS Pump Press., ma Hg . 15.80

Cr. Water/Lb. Dry Air 91 (r) Sacple Press., wm Hg 735.92

(K) Factor 1.0813 (V) CVS Pump Disp., CFR " .3105

(T) Szxzple Temp., R 572 (1) CVS Pump ‘Revolutions 13786

- DILUTE LXHAUST MEASURENMENLS |

<
X

COMPONENT PVR/ TN : ' FACTOR GRAMS/MILE
PP PC dil. 24.20 :
ppa BC Air 3,87 . ' |
pp= HC exh. __ 20.33  ° _537.71193 11348 x 1070 0.12 B
-ppa CO exh, _ - 190 . . _537.71193 . 22.90% % 10"6 2.34 CO‘,
~ g €Oy exh, __ " 1.57 . 537.71193 36.022 % 1072 T 304.10 . . coz‘g
.'ppm NO - : .
& pon 10, - .
oako, 9054 : o |
g (-p.. Xo.) (X) 97.90 © 537.71193 ' 37.628 % 10~5 - 1.98
128.80 '

| TROY, MICHIGAN ! SAN BERNARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215~766-8861 TWX: 510-665-9344

TABLE C-16

HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEE

Vehicle 1979 Ford Pinto Odometer: : - Date 8/27/79
vy 9T11Y158158 " Finish 11303.5 . Project 1827-01 -
| License NJ 392-KHL . Start _11293.9 Run 16
Traus, Automatic Miles = Device Fuel-Max
Caxp, 1 bbls, _ 2 Idle rpn ___ = " Dyn. Load __9-4
Engine « 4-cyl  gip 140 BIT .= Dyn. Inertis _2500¢
_ Analy.st D. Gulick . Driver S- Stranick Calculator D. Gulick
'Dry Dulb Temp., F ____ 86 - f ~ Barometric Press., ma Hg 747.17
Yat Eulb Temp., F v CVS Purp Press., wm Hg ' 15.61
l ‘Gr. Water/Lb. Dry Adr 108 - (P) Sample Press., um Hg 731.56
" (K) Factor _ 1.1836 (V) CVS Pump Disp., CFR  .3106 '
I (T) Sample Temp., R __. 580 ‘ (x) cvs Pﬁmp ‘Revolutions , 13776 . '
I U : | DILUTE EXHAUST MEASUREMENTS | o
co::?ovm.r . PVN/TH . FACTOR . GRAMS/MILE
ppa HC ALl _ 3551 . | |
;p:n HC Ajr "7.11 -
ppm IC exh,  29.41 526.9407° 11.348 x 10°8 0.18
I= prao CO exh. .- 279 , | . 22.905 % 10”8 3.37
%“ X €Oz exh. 1.60 . 26.022 x 10°% 303.70
l pp:n NO - ' A
é ppm NO, - , )
li:wm KO, 221.57 ‘ ‘ -
%(pp’n xo) (k) _262.25 _ ~ . 37.628x 1076
l vec __, 28.67 '

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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§Scott Envnronmental; Tethndlogy "l'nc.

., PLUMSTEADVILLE, PA. 18949  PHONE: 215-766-8861  TWX:510-6659344 -
TABLE C-17
R S HIGHWAY FUEL ECONOMY-
2o © .. DXHAUST EMISSION DATA SHEET
-X\ H 1979 Chevrolet )
',; Vehicle Chevette _ Odometer: - Date 8/29/79
“yin 1B6809Y118162 Finish ___ 07066.8 Project ___ 1827.01
License _PA_ AS53-258A  Start 07057.2 Run 17
Trans. __Automatic Hile's - : Devi.cc Baseline
Carb,- .1 bbls. 2 Idle rpm - D}n. Load 9.4
' Eaglae _L-4 . CID __ 98 BIT - Dyn. Inertia _ 25008
I.?‘An'élyst D. Gulick Driver S. Stranick Calculator D. Gulick
I Dcy Bulb Temp., ¥ 84 Barometric Press., m Hg -746.88 LT
* Wet Bulb Temp., F 79 CVS Pump Press., mm Hg 15.80 -
I'»Gr. Vater/Lb. Dry Air '143‘. (P) Sauple Press., ms Hg 731.08 o
s (K) Factor _ 1.4697 . (V) CVS Pusp Disp., CFR 0.31.05
l (.L) Sarple Temp., R__S73.2 (1) CVS Pump .Revolutions' 13782
l . DILUTE' EXEAUST NEASUREMENTS .
© COMPONENT P/ TH " FACTOR GRANS/MILE
) ppz\ EC d11. 44.83
; P2 BC Airx 6.49 _ ' ‘
pp-n HC cxh. 38.34 532.90252 '11.348 % 10° -6 . 0.23
{pp‘! o exh. 212 '~ 532.90252 22.905 % 10 ~6 2.59
% COz exh.’ 1.40  532.90252 36.022 x 1072 268.75
I ppm X0 — '
l éggpxn NG, - -
_.ppn KOy, 639.03 : _
ppa NOL) (K) 101.45 532.90252 17 €28 16~8 1.38
Pa 32.45

. .4» TROY MICHIGAN I SAN BERNARDINO CALlFORNIA
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'Scott Ewronmental Technology Inc.

.7 PLUMSTEADVILLE, PA. 18948 PFONE:215-766-8861  TWX: 510-6659344

e o g

TABLE C-18
HIGHWAY FUEL ECONOMY .

:'. - . T EXHAUST X{ISSTON DATA SHERT
{ S . 1979 Chevrolet :

Vehiicle Chevette Odometer: : Date 8/31/79
. VIN 1B6809Y118162 " Finish  07097.7 Projest  1827-01
| Liceace PA A53-258A - Start 07088.1 Run 18
Trans,  Automatic Miles © - " pevice Fuel-Max
Caf‘b. . 1 bbls. 2 Idle rpm 7T Dyn. Load _ 9.4
-Engice 14  CID _ 98 BIT — Dyn. Inertiz 25008
Analysc __ D. Gulick Driver  S. Stranick Calculator D. Gulick
Dry Bulb Temp., F . 71 - Barometric Press., r:.:n Hg 749.77. ;
‘Wet Buld Temp., F 67 CVS Punp Press., ma Hg 15.80 :‘3
Cf, Vater/Lb. Dryblu’.r 83" ' - (P) Sample Press., mm Hg 733.97 ?
- . (K) Factor 1.0391 _ (V) cvs Pump'nisp., crr _ 0.3105 . fg
(T) Sample Temp., R 571.4 - (N) CVS Pump ‘Revolutions 13793 - °jf;
e . . _%i
o .. DILUTE EXHAUST MEASUREMENTS | | , =
CONPONENT . P/ . . FACTOR _GRRMS/UILE
R HC dil. 19.90 '

p,,.n EC Lix- 2,98 :

Tpp= HC exh. __16.92 . 537.12284 11.348 x 1000 0.10 R
Cppm €O oxh. - 45 537.12284 25,005 3 10~° 0.55 co e
1.7 €0 exh. __"1.36 | _537.12284 36.022x 1072 _263.14

I"‘*ppm NG _ —
i@frppn 110, - ,

“ppa 10, 234.98 | o ) _ | . ,
C(pparoy) (R) 244,16 . 537.12284 17.628 x 1075 693 wmn &
l;"»’HPG' , 33.58 - '

TROY, MICHIGAN !/ SAN BERNARDINO, CALIFORNIA
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TECHNICAL REPORT
TWO EXHAUST EMISSION TESTS
1975 FEDERAL COLD-START
WITH URBAN & HIGHWAY

FUEL ECONOMY

Prepafed For:

Mr. Mike Leshner
Fuel-Max Industries
110 Harding Ave.
Bellmawr, NJ 08031

March 27, 1979

SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
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- 1.0 INTRODUCTION

'Od ﬁatch lbfhnd'lg. 1979, SEOtt,Environmental Technology, Inc.
performed a series of exhaust emission tests on a late model automobile
provided by Mr. Mike Leshner (Sponsor) of Fuel-Max Industries. These tests

consisted of exhaudﬁ emission measurements of hydrocarbons (HC), carbon
monoxide (CO), carbon dioxide (CO,), and nitric oxides (NO,) from which
(with the exception of Nox) urban and highway fuel economy were calculated. {
The primary objective of these tests was to determine the effectiveness of

the Sponsor's device in improving fuel economy, and secondarily, in reducing 3
exhaust emissions, This technical report describes the test vehicle, test
procedures utilized, and the £inal results of the test performed.

Scott Environmental Technology Inc.
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7. 2.0 TEST VEHICLE DESCRIPTION
. Tbe exhaust emiss'ion tests wrere performed on a '1977 Chevrolet
,Caprice CIassic (VIN. N 1N69478212676) equipped with a 305 cubic inch V-8
A engine. Z-bbl. carburétor. and an automatic transmission. The vehicle
' was received 1n atock condition for the first emission test. The mileage
pr:lor to ‘the _m}tial ‘test was 25528.4. The vehicle was registered in the
. state of Pe'nhs‘)vl:vi;iis!under license number 480-62Z. The first (baseline, -
vehicle in stock condition) test was performed as received, with no tune-up
or adiustments made. Tables 1.0 and 2.0 describe the test vehicle used
and include the chassis dynamometer inertia and road horsepower settings.

Also shown 1is the data/time sequence for each test series performed.

5"-0“ ﬁﬂvimnmental Technology Irc.
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3.0 DESCRIPTION OF DEVICE

The Sponsor's deﬁi&e, called"¥ue1-Max, consists of two parts:
part one 1s é plat;.énd tube arrangement that replaces the exhaust gas
recirculation (EGR) valve, which 13 used to connect the control device to
the intake manifbld‘and close the exhaust port normally used by the EGR

g
-
2P
T
LN
k

valve. Part two is the main éontrol portion of the device which is simply ,
a vacuum oéetated valve installed between part ome and the carburetor. R
When the valve is activated, it allows fresh filtered air into part two,

through part one and into the intake manifold of the vehicle: The purpose

of the device is to allow fresh air rather than exhaust gases into the

intake manifold of the vehicle, further leaning the air/fuel mixture at high

K

engine vacuum operating conditions.

' The control portion (#2) of the device has an adjustment knobd
graduated in increments of one to five (1-5) which allows it to be adjusted
for nearly any operational vacuum desired. The settings required are
dependent upon specific vacuum of a given engine, and can be adjusted for
optimum performance of that engine. For this program, the conﬁrol device

was at the number two (2) increment setting.

Scort Environmental Technology Inc.
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4.0 . TEST PROCEDYRE DESCRIPTION

‘ Two 1975 Federol Cold Start exhaust emission tests were per-
formed in accordance with Federal Register Volume 42, Number 124, "Control

.".of Alr Pollution from New Motor Vehicles and New Motor Vehicle Engines".

Deviations from this procedure included the use of the vehicle's {a-tank
. fuel supply and “the elimination of the Evaporative Emission test sequence.
Immediately,iollowing each "cold start" test, a 1976 Federal Highway Fuel

Economy.teetfﬁeo'performed-in accordance with Federal Register Volume 41},
Number 218. .
‘rne initial minimum 12 hour "soak'" period was begun at 1525
hours on March 13, 1979 with the first Baseline exhaust emission test start-
ing at 0931 hours on March 14, 1979. Immediately following the exhaust
emission test the Highway Fuel Economy test procedure was initiated.
Following this baseline test series, the Sponsor removed the
vehicle's EGR valve and installed the Fuel-Max device. No adjustments to
the test vehicle's engine parameters were made and the vehicle was again
"soaked" for the prescribed time period. This soak period started at 1630
hours on March 14, 1979 and ended with the beginning of the second (device)
"cold start test seriés at 0928 hours on March 15, 1979.
Prior to.the cold start tests, the chassis dynamometer was warmed
up using a non-test vehicle. The inertia and power settings were 4000# and

13.2 road horsepower respectively.

SccntEnwnmnnuﬂual1échnokxgylnc
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" bag’ sam; les‘i ere ealcuieted sing appropriate instrument calibration
4’:3 g"if: fip ; % " g Pp P

ﬁfollutantvper tesc mile (based on a 7.5 mile test) using the procedure

 outlined in the aforementioned Federal Register. This data, including all‘
measuted patameters ‘used in the mass emission computations for the FTP, is
included in Tables”3.0 and 5.0. Exhaust emissions collected during the
Highway Fuel Economy tests were reduced in the same manner as described
above, with mass emissions (grams per mile) based on a test of 10.242 miles.
Tables 4.0 and 6.0 summarize the exhaust emission data for these tests.
Urban and Highway Fuel Economy for each test sequence was calcu-
lated using the procedure outlined in Federal Register Volume 41, Number 218,
Part 600 "Fuel Economy of Motor Vehicles', -November 10, 1976. The basic
equation used to calculate the fuel economy of a vehicle, in ﬁiles per

gallon, from the mass emission data is as follows:

MPG = Grams of carbon/gallon of fuel
Grams of carbon in exhaust/mile

The Urban and Highway fuel consumption rates for each test are included at
the bottom of Tables 3.0 through 6.0.

. The data presented in Table 7.0 summarizes the vehicle exhaust
emission and fuel economy tests performed. The exhaust emissions are
presented in grams per mile (GPM) for total hydrocarbons (HC), carbon
monoxide (CO) and oxidea of nitrogen'(Nox). Fuel economy measurements
are shown in miles per galion (MPG).

Scott Environmental Technology Inc.
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o oy.- 6.0 nticussrou
The ata hn—Summ;ry Table 7.0 show that the Fuel-Max improved the
f:él econém;ﬁkéﬁﬂzhé'Urban and Highway tests by 12.45X and 33.3% respectively
‘ as compared to the baseliue tests. At the same time there was a small
At.decrease in CO, a suall increase in HC and a substantial increase in NO,
emissions.-

" The tests described ir ¢his report indicate that the device pro-

duced 1mproved fuel economy from the test vechicle. However, great care

must be taken in interpreting resulits obtained from any tests involving a
single vehicle. The data cannot be extrapolated to estirzte the effects

of the device on other vehicles or on the overall vehicle population.

Vgiid conclusicns regacding the general effectiveness of this device cannot

be zendered until additional tests on representative vehicles are performed.
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PLUMSTEADVILLE, PA. 18949 PHCNE: 215—-766-8861 TWX: 510-665 7344

TABLE 1.0
. VENICLE INFORMATION 7

.H'ake: ‘Che\}ir'blec Model: Caprice Classié - Year: 1_97_7_
Engine Serial No. - Chassis Serial No. 1N69U7S 212474
Transmission - Automatic

" Odometer _ 25528.4

- Engine Disp. 305

~ - Idle RPM 500

Fuel System 1 - 2 bbl
Tank Capacity -

Tank Location __Rear
Curb Weight 3838#
Drive Wheel Tire Press. 34.5 psi

Device _ Baseline - no device

R St v
s T I -

DYNAMOMETER INFORMATION CARBON TRAP INFNRMATION
Serial No. Clayton 1289P Serial No. -
Inertia 40004 Final We. (g) -
Rozd Horsepower @ 50 MPH Inicial We. (g) -
Actual __ 13.2 Net Wt. (g) -

Indicated 9.8

TEST SEQUENCE: Test No. 1 Project No.1796:01
Odometer Odometer =

Date Star: Time Start End Time End o
Road Precondition: ;;:
Dyno Precondition: ig
Cold Soak: . 3/13/79 1525 0931 B
Fuel Transfer: \f
Heat Build: A
CVS Test: 3/14/79 0931 25528.4 1012 25539.0
Hot Soak:
Highway Fuel Economy: _3/14/79 1018 25540.0 1031 _25549.8

MADISON HEIGHTS, MICHIGAN / SAN BERNARDINO, CALIFORNIA ,
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Scott Environmental Technoloay Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: §10-665-9344

TABLE 2.0
4
VEHICLE INFORMATION
Make: Chevrolet Model: Caprice Classic  Year: - 1977
Engine Serial No. _= . Chassis Serial No. 1N69U75212474
Transmission  Automatic
. Odometer 25549.8

Engine Disp. _305
Idle RPM 550
Fuel System. 1 -2 bbl

Tank Capacity -

Tank Location _Rear
Curb Weight 38384
Drive Wheel Tire Press. 34.5 psi
Device Fuel-Max
DYNAMOMETER INFORMATION CARBON TRAP INFNRMATION
Serial No. Clayton 1289P Serial No. -
Inertia 40004 Final We. (g) . -
Road Horsepower @ 50 MPH Inicial We. (g) -

Actual 13.2 Net Wt. (g) -

Indicated _9.8 |
TEST SEQUENCE: Test No. 2 Project No. 1796:01

Odometer Odonmeter
Date tart Time Start End Time End

Road Precondition:

Dyno Precondition:

Cold Soak: ] 3/14/79 1630 _0928
Fuel Transfer:

Heat Build: —_—
CVS Test: 3/15/79 0928 25549.8 1008 25560.4

Hot Sovak:
Highway Fuel Economy: 3/15/79 1015 25565.0 1028 25574.8

MADISON HEIGHTS, MICHIGAN / SAlL. BERNARDINO, CALIFORNIA
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... PLUMSTEADVILLE, PA. 18949
o g EXHALST

PHONE: 215-766-8861
F1ISSION DATA SHEET 1975 FEDERAL TEST PROCLDURE

TWX: 510-665-9344

1977 Chevrolet TABLF. 3.0
Veh. Caprice Classic Odometer Reading: p Date 3/14/79
Vin: 1869475212474 Finish ~25539.0 ° Proj.  1796-01
Trans. Automatic - Start -~ 25528.4 Rua No. 1
Carbs. ) bbls. 2 Miles - Dev, none (R
Eng.:~ V8  CIDs__305 Dyno KHP 13,2 a 51 1H
tdle Rt 500 (D) Tintng__ 11° BTDC _ Dvno Inertia _ 4000#
Aaalyst  D. Gulick Uriver _S. Stranick Calculator__ D, Gulick
Dry Bulb Tenp. 79.0 ©F Saroca2tric Prass. 738,71 o0 Hg
Wet Bulb Tenp. 61.0 ©F- CVS Purp Press. 14,96 cn Eg
Relative Hunidity 34 % (P) Sample Press. 723,75 =m Hg
Specific Humidity 51 gr/1b (T) Sample Termp. 577.0°R
Xy «8986 {V) CVS Purmp Disp. «3110CFR
EXHAUST BAGC - DILUTION AIR CORRECTFD EYH. WEICHTED MASS
ANALYSIS ‘+  ANALYSIS COUCEUTRATIONS T2MISSIONS

Cold Transicnt Mode WF = .43

N - 9141 Revs
ne 222.54ppmc HC
10, 42.7ppn NO,,
Cold Stabilized Mode UF = 1.0
ﬁ 15705Revs
co, 1.35% o,
co 508.0ppm Cco
e 56.36ppm, HC
Dot Transient Yode WF = ,S7
N 9162 kevs
0 871.0ppn co
KC 138.43ppn, HC
¥’ 30, 31.8ppn NO,
Results:
Co
co2
HC
NO,

MADISON HEIGHTS, MICHIGAN /

04
12.0
15,51
.0

. 04
8.0

13.08
o2

<04
10.0
11.67
o3

5223

171.2
9.71
8.05

4 co,
ppa O
ppm, HC’
ppm NOy
Z €0,
ppmn CO
ppr, HC
ppa 10x
b4 C02
ppm CO
ppne HC
ppn N0,
grams/test
grams/test
grans/test
grams/test

1.847% co,
1857.5 ppm Co
209.44 ppome HC

42,70 ppm NO,
1,31y COZ
482.1 ppm Co
45.65 ppng i{e
17.69 ppu: {UN
. L7 ve €0,
822,6 ppm co
128,42 pprg ne
31.5S8 ppm NOy,
€0,
cn
HC
Urban Fucl Econcry

SAN BERNARDINO, CALIFORN!A

1019.7 gns
65.2 £ris
3.64 gvns
2,21 gris

2900.2 gms
67.6 gws
3.10 gms
3.66 guis

1303,0 ams
38.3 gns
2.96 gus
2,17 $3ieS

696.4 gpm
22,8 opm
1.29 gpn
1.07 gpm

12.04 VG
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Scott Environmental Technology Inc.

1977 Chevrolet

PLUMSTEADVILLE, PA. 18949

PHONE: 215-766-8861 TWX: 510-665-9344

TABLE 4.0 -

T

EXHAUST EMISSION DATA SHEET

Vehicle _ Caprice Classic Odometer: Date. 3/14/79

VIN 1N69U7S212474 Finish 2549 8 "~ Project 1796:01
License _ 480-622 PA Start ___ 25540.0 . Run 1

Trans. - Aégggatic Miles - Device *  none :
Carb. 1 bbls. __2 Idle rpm _500 (D) ' Dyn. Load 13.2 @ 50 mph
Engine V8 CID ' 305 BIT 11° BTDC Dyn. Inértia 4000
Analyst _D. Gulick Driver __S. Stranick Calculator _D. Gulick
Dry Bulb Temp., F 82 Barometric Press., mm Hg 738.71°
Wet Bulb Temp., F _ 62 CVS Pump Press., mm Hg 14.96

Cr, Yater/th. Dry Air 53 (P) Sample Press.., mm Hg 723.75

(K) Factor .9063 (V) CVS Pump Disp., CFR .3119

(T) Sample Temp., R 577.5

(N) CVS Pump Revolutions 13307

DILUTE EXHAUST MEASUREMENTS

COMPONENT PVN/T PACTOR GRAMS/MILE
ppm HC di1. 199.98

ppm HC Air 10.23

ppin HC exh. 189.75 ° 525.42595 1.513 x 10~8 1.13

ppm CO exh. 3263 525.42595 3.054 x 107° 39.26

% €O, exh. _ 2.55 525.42595 4.803 x 1072 482.64
ppm-NO -

ppm NO, -

ppm NO, 39.08

(ppm N0 ) (k) _35.42 525.42595 5.017 x 10°° 0.70

MPG 16.18

MADISON HEIGHTS, MICHIGAN [/ SAN BERNARDINO, CALIFORNIA

HC
co
Co.

NO
x
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1 Scott Environmental Technology Inc.

: Veh, -

o PLUMSTEADVILLE PA. 18949
e anw,sr r.:ussxox. DATA SUEET 1975 FRDERAL TEST PROCLDURE

PHONE: 215-766-8861

TWX: 510-665-9344

MADISON HEIGHTS, MICHIGAN /

. *‘Pr‘h;m;"'"&i‘ avicke a Ly el .

Caprice Classic il '--*%'Odometct Re:\ding. T Date 3/15/79
#* Vins: 1N 69U75212474 “ Finish 25560.4 Proj. 1796:01
* Trans,, Automacic g Starc__25549.8 Run No.__ 2
- Cagbs, ” l:bbl.s._______2 tiles Dev. Fuel-Max | :
. Enge* CID: 305 o Dyno IHP  13.2 9 50 YPH
" 1dle RPM 550 Tining 11 BTDC Dvno Inertia 4009 ' :
7 Analyst_D. Gulick Driver S. Stranick Calculator D. Gulick
Dty Bulb Tenp. 76.0 OF Baroretric Press. 751,50 o Hg
Wet Bulb Tecp. 51.0 ©F CVS Punp Press. 15.43 on Hg
Relative Hunidity 11 % (P) Sample Press. 736.07 on lig
Specific Hunidity 16 gr/lb (T) Sample Terp. 563.0 OR
Ky «7829 (V) CVS Pump Disp. «3107 CFR
EXHAUST BAG DILUTION AIR " CORRECTED EXH. WEIGHTLD MASS
AMALYSIS ANALYS1S COMCRMTRATICNS EHISSIONS
Cold Transic.;nt Mode WF = .43
N 9138Revs
0,  1.92% co, N co 1.88 % CO, 1084.6 gns
€O 2054.0ppn . Co 9.0 ppm €O~ 1963.2 ppu co 71.7 gns
!}C " 254,64PPDe HC 3.36 ppm, HC 251,81 ppng HC 4.55 gms
Lo 132.6ppn NO, .0 ppm  NO, 132,60 ppn NO, 6.23 grs
Cold Stabilized Mode WF = 1.0 '
N 15674Revs - .
co, 1.08% co, 04 % 00, 1.04 ¢ o, 2392.9 pus
co 400.0ppn co 10.0 ppm €O 381.1 ppn co 55.5 gms
HC 69.45ppm, HC 5.37 ppm, NC 64.53 ppm, HC 4.66 pns
Hot Transient Mode WF = ,S57
N 9143 Revs
Cop 1.58% ' CO2 .04 % €0, 1.54 % €0y  1178.0 ETS
90 288.0ppn co 10.0 ppn  CO 269.4 Prn co 13,0 £ms
30 73.81ppm, e 7.38 ppme HC 67.31 prme HC 1.61 &™S
NOy  139.1ppm RO, 4 PPR N0y 138,76 ppm NO, 8.65 &5
Results:
co, 4655 grans/test Co, 620.7 gpm
co 140.4 grams/test co 18,7 gom
HC 10,83 grams/test HC 1.46 gpn
NO, 24,25 grars/test N0y 3.23 gra
Urban Fuel Fconory 13.54 G

SAN BERNARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344
TABLE 6.0

HIGHWAY FUEL ECONOMY

EXHAUST EMISSION DATA SHEET
1977 Chevrolet

g
3
“arA
e
-
K
ik
1

g

Vehicle Caprice Classic . Odometer: Date _ 3/15/79
VIN 1N69U75212474 Finish _ 25574.8 Project 1796:01
License _ 480-62Z PA Start 25565.0 Run 2
Trans. Automatic Miles - .Device ' Fuel-Max
Carb. 1 bbls. 2 Idle rpm 550 Dyn. Load _ 13.2 RHP @ 50 MPH -
Engine V8 CID 305 BIT 10° BTDC Dyn. Inertia _4000# K
Analyst _D. Gulick Driver S. Stranick Calculator D. Gulick
Dry Bulb Temp., F 22 Barczetric Press., mm Hg  751.5 &
Wet Bulb Temp., F 54 CVS Puop Press., mm Hg 15.43 - ’ )«
Gr. Water/Lb. Dry Air _ 18 (P) Sawple Press., mm Hg 736.07 ,
(K) Factor __ .7887 (V) CVS Pump Disp., CFR .3107 :
(T) Sample Temp., R _ 575.5 © (N) CVS Pump Revolutions __ 13801 ;
DILUTE EXHAUST MEASUREMENTS N
COMPONENT PVN/TM FACTOR GRAMS/MILE o
ppa HC dil. 56.59 : '*‘
ppm HC Alr  7.46 | -4
ppo HC exh. 49.13 535.47696 11.348 % 1070 0.39 g ¢
ppm CO exh. 468 535.47696 22.905 x 10°° 5.74 co i
% COp exh. __2.08 535.47696 26.022 x 1072 401.21 co,
ppn NO - 3
Fpm NO, - |
ppm NOy 195.72
(ppm NO) (K) _154.36 | 535.47696 37.578 x 1077 3.11 No_
MPG 21.57

MADISON HEIGHTS, MICHIGAN / SAN BERNARDINO, CALIFORNIA

vt
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TABLE 770

SUMMARY OF TEST RESULTS

Test Test HC co MO Fuel Economy (MPG)
No. Type (GPM). (GPM) SGPQ; Urban Highway
1 Baseline 1.29 22.8 1.07 12.04 16.18

(no device)

2 Device 1.44 18.7 3.23 13.54 21.57
(Fuel-Max)

{§}{ scott Environmental Technology Inc

e
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Attachment E

Test Plan/Testing Agreement - EPA Testing of Fuel Max

Testing will be initiated after the Test Plan and Testing Agreement have been
signed by the applicant.

Test Plan

The following 1is th: test procedure plan which will be used by the EPA in
collecting data on the fuel economy and emission effects of Fuel Max (a
retrofit device) under Section 511 of the Energy Policy and Conservation Act.

1. A minimum of three representative vehicles will be identified and
obtained by the EPA. Representativeness will be based wupon the
appliciability of Fuel Max as detailed in the application; i.e. 1979 year -
or older, domestic, gasoline fueled, non three-way catalyst, and for
engine size and manufacturer; i.e. small, medium, large engines from
different manufacturers.

2. Vehicles will each be checked and adjusted to .ensure that they are
operating in accordance with vehicle manufacturer's specifications.

3. Baseline Tests - Duplicate valid Federal Test Procedure (FTP) and Highway
Fuel Economy Test (HFET) procedures will be performed on each test
vehicle. Basic vehicle driveability will be observed.

4. Fuel Max will be installed on each vehicle in accordance with the
installation dnstructions provided with the application., The
installations will be performed by EPA personnel with the applicant's
representative observing. The vehicles may be checked, as necessary, for
correct operation prior to initiation of the device tests.-

5. Device Tests - The testing sequence performed for the baseline tests will
be repeated.

Test Agreement

The following constitutes the -agreement which must be signed prior to the
initiation of testing of "Fuel Max" by the EPA., It is agreed:

11". That the. applicant concurs with the test plan as specified above, and
: that- the applicant will be notified if ‘there is need for changes to the-
test plan,

2. That the- applicant will be provided a copy of the test scheduled and that

" up to:two representatives -of the-applicant are welcome to be on site at"

‘the EPA laboratory to observe the vehicle check~-out, device installation,
and dynamometer testing.

.3. ‘That.a copy of the.data collected will be provided to the applicant after
- all testing has  been completed and the EPA test report is written.
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That the test data and results from the evaluation will not be released

4.
by the applicant prior to the official release by the EPA at the
completion of the entire evaluation.

5. That Merrill Korth will be the official EPA point of contact during the
"evaluation, and Peter Hutchins will be in charge of the Fuel Max
evaluation.

6. That the fact that the EPA is testing Fuel Max shall not be publicized
during the evaluation process.

7. That the folloiing persons shall be the official contacts for the
applicant:

All non-technical issues All technical issues

Name o /7, e er

Title CH€F NG 1cETe.

Street o HA2CI1ng AV

City BLemavrl INT  GiO7/

Phone : (49 921 /P

signed: Jrvwdace ) &Gzl Pate 2 F¥B &1

For

\r-v\-\ ‘ ﬁ \; U Vr-vv ,(-\\v 1\[:-;- t,x"l C,- T .
. ! N .
‘J bi LR Sl i N v s

113 HARDING AVERNUE

_MAWR NCJ 08830 609-231-27 70

C— e s
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: &N 'g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\74 § ANN ARBOR. MICHIGAN 48105
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OFFICE OF “HAN
AIR. NOISE AND RADIAT

January 23, 1981

Mr. Michael D. Leshner, Chief Engineer

FIDCO Fuel Injection Development Corporation
110 Harding Avenue

Bellmaur, NJ 08030

Dear Mr. Leshner:

Enclosed for your review is tiue test plan which we have developed for,
evaluation of the "Fuel-Max". device. The work will begin as soon as feasible,’
after we receive your concurrence and three devices for our test vehicles.
Other than these three devices, there will be no cost to you or your company.
The testing should require a total of six to eight weeks to complete., Anctherfl
two to four weeks should be allowed for us to evaluate the results andito

prepare the technical report. Although EPA does not "approve" devices underll
Section 511, you will receive official notification of our findings: and‘{\

synopsis of the test results will be published in the Federal Register

All testing is to be performed at the EPA's Motot Vehicle Emission Labogi y
in Ann Arbor. A minimum of three late-model passenger cars will be testedlih
-a baseline condition (set to manufacturer's tune-up specifications), and afte
the Fuel-Max has been installed. o

The tests to be performed in each of these configurations are. the Federal Testi¥
Procedure aund the Highway Fuel Economy Test. These tests are the ones whichii
result in the published values for city and highway fuel economies. Each o
these tests will be performed at least two times at each test point - -
increase the confidence in the results, You should find the remainder of out &
test procedyre to be described in sufficient detail in the enclosed test plan_gy

If you concur that the results of testing conducted in accordance wit igy
test plan will accurately reflect the effectiveness of your device, . pleése
sign the agreement portion and return the document to me. You willZbe

notified of the testing schedule as soon as possible. You should a!s&§¥
aware that the EPA reserves the right to conduct any additional testing whichj
may be necessary to resolve questions arising from the basic test ptogram.
This is required of us by the regulations under 40 CFR 610.

L L PEENNE I IS S



Peter Hutchins will oversee the EPA evaluation of the Fuel-Max. If you have
any questions or require further information before returning the agreeuent
form, please contact me at (313) 668-4299.

PR L M
e 0 S ~‘

Sincerely,

TN G NS CNPR ;o
Merriil W, Korth

Senior Project Manager
Test and Evaluation Branch

N s T Y, MOy
i ::ma'n‘:r\\“,“g',‘- &

WNEZF T

Enclosures

cc: P. Hutchins
T. Penninga
511 File, '"Fuel-Max"
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122 Attachment G

Irjection Development Corporation

2 February 1981
Mr. Merrlll W. Korth
Senior Project Manager
Test and Evaluation Branch
U.S. Environmeuital Protection Agency
Ann Arbor, Michigan 48105
Dear Mr. Korth,

I have enclosed the Test Plan/Testing Azreement for EPA
testing of FUEL-MAX. The plan 18 approved as written.

Three FUEL-MAX kits will be shipved to your attention under
seperate cover. PFPlease notlly me when the tests have bsen
scheduled. I look forward to meeting you at that time.

Best regards,

Michael D. Leshner

2

25 A0HArAING Avenue © Belimawr, N.J. 08030 - 609/931-3168
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Attachment H

EPA-AA-TEB-81-15

Emissions and Fuel Eccnomy of
FUEL-MAX, a Retrofit Device

4
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F. Peter Hutchins
John T. White

May, 1981

Test and Evaluation Branch
Emission Control Technology Division
Office of Mobile Source Air Pollution Control
Envirommental Protection Agency
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Abstract

This report describes the results of testing the "FUEL-MAX" device as
part of an evaluation under Section 511 of the Motor Vehicle Information
and Cost Savings Act. The FUEL-MAX is an air-bleed device which replaces
a vehicle's Exhaust Gas Recirculation (EGR) valve. The amount of air
bled into the intake manifold is determined by the vacuum signal which
once controlled the action of the EGR valve. This device is claimed to
conserve fuel. The primary purpose oi this project was to evaluate the
effect of the FUEL-MAX on exhaust emissions and fuel economy.

Testing of three typical 1979 model year passenger cars was conducted
during March, 1981. The basic test sequence included the Federal Test
Procedure (FTP) and the Highway Fuel Economy Test (HFET). These tests
were performed both before and after installation of the FUEL-MAX. As a
result of the testing, averag: hydrocarbon and carbon monoxide emissions
decreased somewhat wkile oxides of nitrogen displayed substantial
increases.  Fuel economy was found to increase approximately three
percent 2u the FTP but exhibi.ed no change over the HFET. The occurrence
of engine knock was ctvicue on two of three vehicles. EPA's Office of
Enforcement has deterwired that the FUEL-MAX <can violate the
anti-tampering provision: ¢/ th~ Ciean Air Act.
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Background ' _:  }

Section 511 of the Motor Vehicle Cost Savings and Information Act i
empowers the Environmental Protection Agency (EPA) to evaluate devices or - ]
fuel additives which may improve the fuel economy of conventional motor
vehicles. The EPA has developed and instituted a procedure whereby an
individual or organization may apply for an evaluation of the device or
fuel additive. This procedure requires the applicant to submit a
technical description of the system in conjunction with results from -
actual testing. Once a complete application is received, the EPA will 3
conduct an engineering evaluation and publish the results in the Federal o
Register. In those cases where the device or additive shows promise, the

EPA will conduct tests as a part of its evaluation. Such testing is ‘
performed at EPA's Motor Vehicle Emission Laboratory in Ann Arbor. r 3

In February, 1980, EPA received an application from Fuel Injection
Development Corporation for an evaluation of the FUEL-MAX. This device
is an air-bleed mechanism which replaces the Exhaust Gas Recirculation
(EGR) valve. The amount of air bled into the intake manifold 1is ;3
determined by the vacuum signal which once controlled the action of the .
EGR valve.

Based on an evaluation of the test results submitted to support the
claims for the FUEL-MAX, EPA chose to conduct confirmatory testing. The
basic purpose of the testing was to determine the effect of the device on .
fuel economy and exhaust emissions. Secondary purposes “included an: .
evaluation of the installation instructions and driveability factors. ' .

Test Vehicles

Three typical 1979 production vehicles were used: a Ford Pinto with a
4-cylinder engine, an Oldsmobile Cutlass with a 6 cylinder engine, and a
Mercury Zephyr with an 8 cylinder engine. All vehicles were equipped
with automatic transmissions. A more detailed description of each
vehicle is provided in Appendix A.

Test Fuel . %‘i

Commercial, wunleaded regular fuel was used in the testing of the
FUEL~-MAX. A single batch of the fuel was purchased and stored at the
EPA. The motor octane number was 83 while the research octane number was
91. The decision to use a commercial fuel was based upon the knock
sensitivity of some engines to EGR deactivation. The Indolene fuel used
- in EPA testing has a higher octane rating than typical commercial
unleaded gasoline. Thus, use of commercial fuel was appropriate for this
evaluation where the possibility of increased knock was probable.

Type of Tests

Exhaust emission tests were conducted according to the 1977 Federal Test
Procedure (FTP) described in the Federal Register of June 28, 1977, and
the EPA Highway Fuel Economy Test (HFET) described in the Federal
Register of September 10, 1976. The vehicles were not tested for
evaporative emissions.

X
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Other tests were also conducted as an additional aspect of this
evaluation. These tests consisted of hot start LA-4 cycles. The LA-4
driving cycle is the basic FTP driving cycle. The results of these hot
start LA-4 tests are generally similar to bags 2 and 3 of the FTP.

Device Installation

Installation of the FUEL-MAX on the test vehicles was performed in
accordance with the device 1installation instructions. Followlng
installation, a dial on the FUEL-MAX was set for the size of the engine
as specified in the instructions; i.e., set at 1.4 for the Pinto (140
CID), 2.3 for the Cutlass (231 CID), »nd 3.0 for the Zephyr (302 CID).

The following problems were experienced during the installations:

1. On the Pinto, the installation instructions call for the EGR valve to
be disconnected from the intake manifold, but to be left connected to
the exhaust gas transfer pipe so as to close the end of the transfer
pipe. On the test vehicle, the EGR valve and the exhaust gas
transfer pipe had to be removed because the configuration of the EGR
valve was different than that shown in the ifmstallaticn 2instructions
and an exhaust leak occurred.

2. On the Zephyr, the FUEL-MAX caused an exhaust leak at the manifold
where the EGR valve 1is normally installed. A sealing plate and.
additional gaskets had to be employed to prevent this underhood
exhaust leak.

Vehicle Test Configurations

Baseline testing was performed after each vehicle was set to the vehicie
manufacturer's tune-up specifications. The second test configuration was
with the FUEL-MAX installed 4in accordance with the installation
instructions. A third configuration was employed in testing the Pinto.
In this configuration (along with the FUEL-MAX), the ignition was
retarded by 5° from specifications. This was done to correct the heavy
knock which had been exhibited in the road evaluation.




Test Results

The vehicles were tested during March of 1981. All tests were performed
by EPA at its Motor Vehicle Emission Laboratory in Ann Arbor. Table 1
summarizes the results of this testing. Emission levels are 1listed in
grams/mile while fuel economy is shown in miles per gallon. The resuits
of the individual tests on each vehicle are presented in Appendices B, C,

and D.
Table 1
Summary of Test Results
FTP HFET

Vehicle Configuration HC o NOx MPG HC co NOx MPG
Ford Baseline 2.08 26,0 1.35 21.5 .76 5.2 2.38 29.0
Pinto FUEL-MAX 1.58 18.6 6.03 22.4 .61 2.8 6.83 29.3

Average Change -24% -28% 43504 +4.2% -20% -46Z +190%7 +1.0%
Oldsmobile Baseline 1.89 21.0 1.55 18.2 40 4.7 1.56 26.4
Cutlass FUEL-MAX 1.46 19.4 7.44 18.5 .23 1.6 8.72 26.4

Average Change -23%7 -8.07 +380% +1.6% ~437 =-66% +460% -0-
Mercury Baseline 2.47 2505 00 67 15.2 089 2-7 1.17 22.9
Zephyr FUEL‘MAX 2.08 1402 7-17 1507 083 1-2 9.03 22.8

Average Change -16% -44X% +970% +3.3% -7.0%Z -5.6% +670% -0.4%
Overall  Baseline 2.15 24,2 1.19 17.9 .68 4.2 1.70 25.8 .
Fleet FUEL-)‘AX 1- 71 17-4 6'88 1805 -56 108 8019 25.9

Average Change -20% -28% -+480% +3.4% -18% -57Z +380% +0.4Z

The Pinto exhibited heavy knock during the road evaluation. 1In this case,
the basic timing was retarded 5° and the vehicle was retested. The results .
are shown in Table 2 below: :

. Table 2
Summary of Test Results on Pinto with Retarded Timing
FTP HFET
) Vehicle Configuration HC co NOx MPG HC co NOx
i Ford Baseline  2.08 26.0 1.35 21.5 - .76 5.2 2.38

Pinto FUEL-MAX 1.58 18.6 6.03 22.4 .61 2.8 6.83
: FUEL-MAX (-5°) 1.20 18.3 4.46 22.2 .50 2.0 5.24
Average Change —=42% =30% +230% +3.3% <=34Z -62X +120%

(from baseline)
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On-Road E--aluations and Observations

Pinto:

With FUEL-MAX installed, the vehicle exhibited the following
knock characteristics;
a) Cold engine, light acceleration - moderate knock
b) Heavy knock on light accelerations or while maintaining
speed on a minor grade
c) Under wide-open throttle accelerations to 55 mph, knock
did not occur
d) 1dle quality was poor (rough) with a warmed-up engine

Ignition timing retard of approximately 5° removed the
knock. Vehicle acceleration performance deteriorated.

Cutlass: With FUEL-MAX, this vehicle exhibited stumble and hesitation

attributable to a lean air/fuel mixture. Knock (trace) occurred
under heavy accelerations, moderate accelerations and 1light
accelerations. Intermittant, light knock occurred under highway
cruise conditions with FUEL-MAX.

Zephyr: This vehicle exhibited occasional occurrences of trace knock.
When cold, the vehicle exhibited stumble at 20 mph.
Conclusions

As a result of EPA testing of FUEL-MAX on three 1979 passenger cars, the .

following conclusions were drawn:

1.

2.

3,

4.

The installation instructions and the material packaged with the
device were not adequate in all cases.

Use of the FUEL-MAX resulted in a decrease in hydrocarbon
emissions. The average decrease was 20Z for the FTP and 18% for
the HFET.

Cari:on monoxide emissions wefe also reduced; 28X over the FTP
and 57% over the HFET.,

NOx emissions increased substantially; 480% over the FTP and
380%Z over the HFET.

Use of the FUEL-MAX resulted in a three percent increase in fuel
economy on the FTP but essentially no change on the HFET.

Durihg the road evaluations, FUEL-MAX caused heavy knock on one
car, and light knock in another. Knock was rarely noted on the
third car. . '
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7. Installation of the FUEL-MAX device is considered “tampering”
under the provisions of the Clean Air Act*. .

*"EPA tests showed that the use of this device, on the vehicles tested
caused emissions to exceed applicable standards. Thus, the installation
of this device by a person in the business of servicing, repairing,
selling, leasing, or trading motor vehicles, fleet overators, or new car
dealers will be considered in violation of Section 203(a)(3) of the Clean
Air Act, the Federal prohibition against tampering with emission control
systems. That is, there is currencly no reasonable basis for believing
that the installation or use of this device will not adversely affect
emission performance. This determination does not preclude the use of
the FUEL-MAX device on a different vehicle or vehicles than those tested
by EPA if Federal Test Procedure tests performed on such vehicles clearly
establish that emission performance of those particular vehicles is not
adversely affected.
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Make /Model

Model Year

Type

Vehicle I1.D.

Initial Odometer

Engine Type
Configuration
Displacement
Fuel Metefing
Fuel Requiremenmnt

Transmission

Tires

Inertia Weight

Actual HP @50 mph

Emission Control Systems

130

Appendix A

Test Vehicle Descriptions

Ford Pinto Oldsmobile Cutlass Mercury Zephyr
1979 1979 1979
2 door 2 door 2 door
9T11Y186165 3R47A9M523280 9E35F621630
23540 34880 31760

Spark Ignition
In-line 4
140 c1v
2V Carburetor
Unleaded
Automatic
B78-13
3000
10.3

EGR
Catalyst

Spark Ignition
V6
231 Cio
2V Carburetor
Unleaded
Automatic
P195/75R14
4000
12.0

EGR
Catalyst

Spark Ignit;on
V8
302 CIn
2V‘Carbure£or
Unleaded
Automatic
CR78-14
3500
11.2
EGR

Air Pump
Catalyst
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Appendix B

Test Results - Ford Pinto, 140 CID, 4 Cylinder

Test Test Federal Test Procedure Highway Fuel Economy Test'é%
Date. # Configuration HC co NOx MPG HC CO NOx MPG %
3-3-81 5560 Baseline 2.09 26.1 1.37 21.44 ‘ . R
3-3-81 5561 Baseline 0.74 5.0 2.35 28.87 &
3-4-81 5562 Baseline 2.06 26.0 1.33 21.56

3-4-81 5563 Baseline ‘ 0.77 5.3 2.40 29.19
3-5-81 5564 FUEL-MAX 1.66 20.2 5.84 22.06

3-5-81 5563 FUEL-MAX 0.64 3.2 6.57 29.17

3-6-81 5566 FUEL-MAX 1.50 17.0 6.22 22.71

3-6-81 5567 FUEL-MAX 0.58 2.3 7.08 29.42

3-25-81 5568 Fuel Max (-5°)* 1.00 18.8 4.36 21.97 -
3-25-81 5569 Fuel Max (-5°) , 0.49 1.9 4.93 29.80 %f,
3-26-81 5570 Fuel Max (-5°)  1.41 17.8 4.56 22.48 S

3-26-81 5571 Fuel Max (-5°) 0.51 2.1 5.56 29.90
{ .

*For this series of tests, the device remained in place but the basic

timing was retarded 5° to correct a heavy knock condition.
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Appendix C
Test Results - Oldsmobile Cutlass, 231CID, V-6

Test Test - Federal Test Procedure Highway Fuel Economy Test {
Date.  # Configuration  HC CO Nox MPG HC CO NOx MPG p:
3-4-81 6845 Baseline 1.95 22.3 1.56 18.16
3-4~81 6848 Baseline . 9.55 7.1 1.52 26.17
3-5~81 6849 Baseline ~ 1.82 20.3 1.52 18.37 ,
3-5-81 6850 Baseline ' 0.43 5.0 1.44 26.61
3-6-81 6851 Baseline 1.90 20.5 1.57 18.16
3-6-81 6852 Baseline 0.36 4.2 1.58 26.34
3-10-81 6853 FUEL-MAX 1.40 18.9 7.44 18.43
3-11-81 6855 FUEL-MAX 1.51 20.0 7.45 18.62 . )
3-11-81 6856 FUEL-MAX 0.24 1.6 8.76 26.53
3-19-81 8359 Baseline 0.40 4.6 1.61 26.43
3-19-81 8361 Baseline 0.25 2.6 1.63 26.40 -
3-19-81 6858 FUEL-MAX 0.23 1.9 8.82 26.42
HOT START LA-4

3-19-81 8358 Baseline 1.14 13.4 1.50 19.25

- 3-19-81 8360 Baseline 1.32 15.1 1.54 19.54

 3-19~81 6857 FUEL-MAX. 1.24 16.5 7.90 19.71
3-19-81 6859 FUEL-MAX 1.37 15.6 7.73 13.06%

- %Fyel economy void -~ error in CO, readings.
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Appendix D
Test Results - Mercury Zephyr, 302CID, V-8

Test Test Federal Test Procedure Highway Fuel Economy Test
Date. = # Configuration HC co NOx MPG HC CO NOx MPG
3-3-81 6771 Baseline 2.42 25.2 0.66 115.10

3-3-81 6772 Baseline . 0.94 1.4 1,34 23.08
3-4-81 6773 Baseline 2.42 24.1 0.69 15.25 -

3~4-81 6774 Baseline ~ 0.86 3.8 1.07 22.58
3-5-81 6775 Baseline 2.46 23.2 0.71 15.23

3-5-81 6776 Baseline 0.86 2.8 1l.11 23.09
3-10-81 8094 FUEL-MAX 2.05 14.3 7.20 15.72

3-10-81 8095 FUEL-MAX 0.81 1.2 9.31 22.77
3-11-81 8125 FUEL-MAX 2.12 14.2 7.14 15.72 '

3-11-81 8126 FUEL-MAX 0.85 1.1 8.75 22.80

3~-18-81 8302 Baseline 2.58 29.5 0.61 15.04
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What Is Fuel Max? polution control systems, used on cars
since 1973 to help meet Federal emissions control standards, dnive down
gas mileage and performance. Fuel Max* is a precision engineered -
device that enables a car owner o change the airifuel ratio and eliminate
the negalive effects of exhaust gas recirculation. Fuel Max can add :
up to 12va%"* more mpg in city driving, up to 33%** more on the highway.
When Fusl Max was tested on 50 randomly selected ‘73 to ‘79 cars #&
and trucks,.gas savings averaged a dramatic 10v:%! Fue! Max also, 5avey 4
gas and improves performance on 1980 models, but to 8 Iosser de .

How does Fuel Max work? the poilution control tyuam'
on '73—'80 automobiles works by recirculating exhaust gas back 3
into the engine by means of an EGR (Exhaust Gas Recirculating) Valve.
This reduces the exhaust emissions but also decreases the car's &
smoothness, accelsration and response. It causes more gas 10 be
burned. Fuel Max is a precision bullt vacuum opersted vaive that uses
the existing EGR system but aliows MORE AIR into the engine “5#€H
intake and eliminates recirculation’of exhaust gas. More alk in the
combustible mixture means a hanwmlx—youmhugn.gdm
performance, and jower total overall omlulom

Fuel Max is easy to Install. Easy-to-!ollow msuucums
included—simpler than changing your CW s sparkplugs. . ‘é, N
No carburetor adjustment necessary! - e

.. Federal EPA’ rsgu.amns Qgrm;f vehaclo owner fo install Fuel Max on own

Vahicle.
) Only $29.95 poszpmngu

your door. Fuei Max soon pays
with the gas savings you get! -
Exclusive only through this ofler,

_ Order today. st ving gag
: andgetnng bedarperformanco




3dwnys. up m e
. 12V2 mpg (cityl, é..xp
Up to 33% mpg

h)ghway)
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What is Fuel Max? poilution control systems, used on cars built
since 1973 to help meet Federal emissions control standards, drive down
gas mileage and performance. Fuel Max* is a precision engineered
device that enables a car owner to change the girlfuel ratio and eliminate
the negative effacts of exhaust gas recirculation. Fuel Max can add

up to 12%a%"* more mpg in city driving, up to 33%"* more on the highway.
When Fuel Max was tested on 50 randomly selected ‘73 to 79 cars

* and trucks..pas sarings averaged 8 dramatic 1(V2%! Fuel Max also, saves
gas and improves penormence on 1980 models, but to a lesse: degree.

How does Fuel Max work? the poliution control system
on '73~—'80 automobiles works by recirculating exhaust g. ¢ beck
into the engine by means of an EGR (Exhaust Gas Recircula‘ing) Valve.
This reduces the exhaust emissions but aico decreases the car's o
8MOOLNNess, BCCeiNPLON BNt reBPOIISE. il Caiises e gaw v Ve
burned. Fuel Max is a pracision built vacuum operiied vaive that uses
the existing EGR system but allows MORE AIR into the engine "
intake and eliminates recirculation ‘of exhaust gas. kore air in the
combustible mixture means a leaner mix—you yse hu gas, 908 better
performancs, and iower total overall emissions.

Fuel Max Is easy to install. easy-to-totow ingiructions
included—simpler than changing your car's sparkpiugs.

No carburetor adjustment necessary!

- Fedoral EPA .agulahons permit vehicle owner {o Install Fuel Max on own

Ushicle,
Only $29.95 postpaid right to
your door. Fuel Max soon pzys lor itself
with the gas savings you get! '
Exclusivae only through this offer,

Order today. start saving gas
and getting better performance from
your car.

Rnuudnugn E.PA. provenuss an & 1577 Chevy with
@ 305 cudK ncs V-8 angine.

OG! Group Ltd. |
114 East 32 Streot
New York, New York 10016

Pleasy send me — FUEL MAX @ $24.85 ppd.

State 2Zip

Enclosed is my check or money oroer Iof § .

Visa & Mastercharge card holders dial
, (ol free #800-228-2028

Sau.;hcl:on Guaranteod or Money Relunded |

WARRANTY

Fuel Max is warranied agamnst
delects in materieis und work-
manship for one year rum date of
purchase.

r__.__l_.______‘
8




13. Will | Really Save Gas by Driving 55 MPH

instead of 60 or 657
Yes. The most efficient driving speed is usually
between 30 and 40 miles per hour. For each 10
mph speed increase,there is a fuel economy
penalty of about 10 percent. At speeds above 65
mph, the penalty is even greater.

14. Does the Air Conditioner Reduce Fuel
Economy?

Yes. The air conditioner uses engine power,

which causes a decreasein fuel economy nf a few

percent.

15. Why Do Some Cars Run after They Are
Turned Off?

After-Run, or so-calied dieseling, is aggravated
by an excessively fast idle speed. Engines should
be tuned when warmed up to idle at the minimum
speed which gives 4 smooth idle. (Check auto-
matic transmission cars in “drive”.) If cold idling
is a problem, the automatic choke may be set to
stay on longer. (Automatic choke also boostsidle
speed.)

16. Is There Really a Fuel Shortage?

Yes and No. There is no shortage of energy
resources, but there is a very real shortage of
cheap energy. We have become accustomed to
buying gasoline for 50¢ per gallon, which is less
than we pay for beer, milk, soft drinks, or even
distilled water.

17. What Kind of Tires Give the Best Gas
Mileage?

Radial tires have 'ess rolling resistance than bias-
ply tires, and give afuel economy improvement of
a few percent. Higher tire pressures can also add
a few percent to fuel economy, but safety is more
important. Stick to the manufacturer's recom-
mened tire pressures.

18. Do Special Oils Really Work?

Some of the synthetic oil products and “slippery”
oils can make a small improvementin fuel econo-
my by reducing engine friction.

19. Is It Legal for Me to Change My Car's
Emission Control System?

If you are not a Professional Mechanic, Dealer
Representative, or Fleet Operator, the Federal
EPA Laws do not apply to you. Some individual
states are considering legislation which might
apply. Check your owns state's legislation if you
are not sure.

20. Can Fuel-Max Damage an Engine?
No. Fuel-Max can actually prolong the life of an
engine by eliminating the corrosive effect of
exhaust gas recirculation.

" © FUEL-MAX INDUSTRIES
- P. O. Box 726
Bellmawr, NJ 08031
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FUEL-MAX — GASOLINE CONSERVATION
FOR CARS AND TRUCKS

Fuel-Max has been designed forthe motorist who
wants to improve his vehicle's fuel economy. The
Fuel-Max installation has shown an average im-
provement in fuel economy better than ten per-
cent. Forthose serious about conserving fuel, an
additional ten to twenty percent may be saved by
careful attention to driving habits.

Driving Habits can make the difference between
15 MPG and 25 MPG on the same car. Careful use
of your car's power can save more fuel than any
other technique.

Most of the gasoline your car uses is consumed
during accelerations. The harder you accelerate,
the more fuel is wasted. It is for this reason that
highway driving gives better econemy than city
driving.

While only about 10 horsepower are needed to
maintain your car at 55 miles per hour on the
highway, you can use all of your engine's horse-
power to accelerate. The economical driver uses
the minimum horsepower required for any driv-
ing situation. A good way to retrain yourself for
economical driving habits is to pretend there is a
glass of wateron the dashboard, and drive in such
a way as to avoid getting wet.

REMEMBER THESE GAS-SAVING TIPS —

AVOID PROLONGED IDLING

DON'T CARRY AROUND UNNECESSARY
WEIGHT .

ACCELERATE GRADUALLY, DRIVE
SMOOTHLY

FOLLOW THE SPEED LIMITS —
HIGHER SPEEDS WASTE FUEL

L o il s s AR




FUEL ECONOMY —
QUESTIONS AND ANSWERS
To help you understand some of the technical
aspects, we have listed answers to the 20 most
frequently asked questions about fuel economy.

1. What is EGR? (Exhaust Gas Recirculation)
Exhaust Gas Recirculation is used on all cars
built after 1973. The EGR Valve is controlled by a
vacuum signal that comes from the carburetor
whenever the throttle is in the cruising range.
Most cars also have a temperature-controlled
vacuum switch in the control line to keep the EGR
Valve from opening when the engine is cold.

EGR allows some of the exhaust gas to bleed
back into the engine intake, which helps to
control one of the emissions, Oxides of Nitrogen.
When the EGR system is disconnected,. fuel
economy improves a few percent, performanceis
improved noticeably, Oxides of Nitrogen emis-
sions increase, and the engine may knock or ping
more than before.

Fuel-Max uses the controls and passages of the
EGR sysiem ifor another purpose.

2. How does the Fuel-Max work?

Fuel-Max makes use of an engine’s existing EGR
system, but bleeds air into the engine instead of
exnaust gas. The Fuel-Max improves fuel econ-
omy and performance, and causes a change in
the balance of the three regulated exhaust emis-
sions. In general, Hydrocarbon and Carbon Mon-
oxide emissions go down, and Oxides of Nitrogen
emissions go up. The total of the three emissions
usually goes down.

Fuel-Max causes the enginetorun on aleaner air-
fuel mixture, only when the engine is warmed up.
Fuel-Max does not operate at idie, or on wide-
open throttle accelerations. For this reason a
better fuel economy improvement should be
expected in highway driving than urban driving.

3. What is Engine Knock or Ping?

- Knock is the sound made by a small “explosion”

in the combustion chamber, whien ine fueland air
burn abruptly instead of smoothly Heavy and
prolonged knocking can cause damage to the
engine. There are two remedies for excessive
knock 1. Switch to a higher octane fuel.

2. Retard the ignition timing, which will
also cause the fuei economy to de-

4, Should ! Change the Ignition Tlmlng?

kTo get the maximum fuel economy, ignition

timing should be advanced as far as the engine

twill tolerate without knocking. (Usually not more

than 8 degrees beyond factory specifications.)
Advanced timing will usually cause the emissions

to increase N
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5. What Is Octane? Octane is a measure of a
fuel’s resistance to knock. For example, an en-
gine which knocks on 86 octane fuel might not
knock on 80 octane fuel.

6. What is Unleaded Gasoline?

Before 1975; almost all gasoline contained a
Lead-Compound additive. Lead increases the
octane of the gasoline, but may not be used in
catalyst-equipped vehicles. The lead is deposited
on the inside of the catalytic converter and spoils
the catalyst.

R
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7. Why does Unleaded cost more than Regular?
It lead is not used to boost a fuel's octane, the fuel
must go through additional refining to raise its
octane. The extra refining uses energy, so un-
leaded fuel costs more to manufacture than
leaded fuel of the same octane,

8. What is Air-Fuel Ratio? 3
The mixture of fuel and air supplied by the £
carburetor or fuel injection system must be care-
fully set to the right ratio. Most vehicles operatein
the range of 15 to 18 Air-Fuel Ratio. (15 pounds of
air for each pound of fuel.)

The most efficient mixture is the leanest (highest
air-fuel ratio) that the engine will tolerate without :
rough running or hesitation. There is no external
adjustment on the carburetor for air-fuel ratio, 3
except the idle mixture.

I AR A T e

9. How Should | Adjust the Idle Mixture?

Turn the mixture screw (or screws) to the leanest
setting (clockwise is leaner) that gives a smooth
idle. Some cars have plastic limiter caps on the
idle screws to restrict the range of adjustment.

10. Will a Lean Mixture “Burn Valves”?

No. All modern cars operate at air-fuel ratios
greater than 15. The air-fuel ratio which gives the
highest combustion temperature is 14.7. Temp-
eratures drop as the mixture gets richer or leaner
than 14.7. d

Before 1970, many vehicles used mixtures richer
than 14.7, and leaning the mixture could raise

combustion temperatures, and “burn valves”. i,
11. Will it help to remove the Catalytic
Converter?

No. The catalytic converter has no direct effect on
fuel economy. Its removal would not produce any
change except increased exhaust emissions.

12. How Should | Measure Gas Mileage?

Anyone can measure fuel economy by keeping
record of each fuel purchase. Start by noting the:
odometer reading when the tank is full. Then not
the number of miles on the odometer and the;
gallons purchased every time you buy fuel. After g
using several tankfuls of fuel, divide the total
miles travelled by the total gallons used. Thegg
result will be the miles per gallon. Be sure to3
average several tankfuls of fuel, to get accurate
measurements over a long penod
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§ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
E" ANN ARBOR, MICHIGAN 48105

OFFICE OF
AIR, NOISE AND RADIATION

November 7, 1980

Mr. Michael D, Leshner, Chief Engineer

FIDCO Fuel Injection Development Corporation
110 Harding Avenue

Bellmaur, NJ 08030

Dear Mr. Leslmer:

During our analysis of your fim's application for evaluation of the
“Fuel-Max" fuel economy retrofit device under Section 511 of the Motor Vehicle
Information and Cost Savings Act we have found deficiencies in the data you
enclosed with your application.

First, the appendices to one of the Scott reports were not included with the
application. We requested a complete copy of the report from ‘Scott
Envirommental Technology, Inc. but they will not release the information to us
without prior authorization from the sponsoring company. Please forward to us
Appendices A, B, and C for Scott Report #1827 01 0979, “Technical Report on
Evaluation of a Fuel Economy Device". '

Second, in the test reports provided with your fimm's application, the
baseline data were collected by the testing laboratory on vehicles in an "as
received" condition. The independent laboratory can not verify the status of
the engine design parameter settings. Please provide detailed information
regarding the engine design parameter settings (ignition timing, idle speed,
idle mixture, etc.) for each vehicle used for the baseline and device
installed testing supporting your firm's application for evaluation.

Thank you very much for your help on this problem. Your cooperation will
facilitate the evaluation process.

Sincerely,

l’\\ovwaL' W l<chC&
Merrill W. Korth, EPA Device’' Evaluation Coordinator
Test and Evaluation Branch
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Injection Development Corporation

29 December 1980
Mr. Merrill W. Korth
U.S. Environmental Protectlion Agoncy
Ann Arbor, Michigan 48105

Dear Mr. Korth,

I have enclosed a complete copy of Scott Environmental
Technology Report #1827 01 0979. The copy which waa originally
sent with our Sectidn 511 Application did not include the
.appendices. These appendices were not available to our

company until today. The company which sponsored the test
program was not willing to share the appendices without
compensation, and we had to negotiate a special agreement

for their release.

Second, we 4id some checking on the enzine design parameter
settings for the test vehlcles. All of the vehicles were
leased by the sponsoring company for their employees.

The vehlcles were all.delivered new by factory dealerships,
and were not adjusted after initial new-car preparation.

Since these calibrations were not measured, we can only assume-
they were all set to factory specifications.

I apologlize for the delay in forwarding this information. S
Please let me know 1f I can help you to expedite this evaluatlon.“

Sincerely,

P hennet) é’M

Michael D. Leshner
Chlef Engineer

¥+*Bellmawr, N.J. 08030 + 609/931-3168



