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ENVIRONMENTAL PROTECTION AGENCY

[40 CFR Part 610]

[FRL I

PUEL ECONOMY RETROFIT DEVICES

Announcement of Fuel Economy Retrofit Device Evaluation

for "FUEL-MAX"

AGENCY: Environmental Protection Agency (EPA).

ACTION: Notice of Fuel Economy BRetrofit Device Evaluation.

SUMMARY : This document announces the conclusicns of the EPA evaluation of

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

Motor Vehicle Information and Cost Savings Act.



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

Motor Vehicle Information and Cost Savings Act (15 U.S.C. 2011(b})

requires that:

(b){1) “Upon application of any manufacturer of a retrofit device (or
prototype thereof), upon the request of the Federal Trade Commission
pursuant to subsection {a), or upon his own motion, the EPA Administrator
shall evaluate, in accordance with rules prescribed under subsection (d),
any retrofit device to determine whether the retrofit device increases
fuel economy and to determine whether the representations (if any) made

with respect to such retrofit devices are accurate.”™

(c) “The EPA Administrator shall publish in the 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 ecomomy retrofit device evaluations on March 23, 1979

[44 FR 17946].



ORIGIN OF REQUEST FOR EVALUATION: On January 18, 1980, rhe EPA received

a request from FIDCO, Fuel Injection Development Corporation, for

evaluation of a fuel saving device termed "FUEL-MAX". This Device is an

air bleed device that replaces the EGR valve. It 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 Section 511 of the Moter Vehicle Information
and Cost Savings Act.” This entire report is contained in two wvolumes.
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 evaluvation EPA has actually tested the FﬁEL—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 £s contained in the preceding FUEL-MAX 511
Evaluation as an attachment and can be obtained separately or as part of

the attachment package.



Copies of these reports may be obtained from 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 (FTS) 737-4650

Commercial 703-487-4650

Summaty 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' is an air bleed device that replaces the Exhaust GCas
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 nunitrogen {NOx). Removal of the EGR valve to install the
"FUEL-MAX" disables the EGR system and would be expected to result in 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 not adequately quantify the amount of this improvemént; EPA chose to

conduct confirmatory testing.



The EPA Evaluation of the "FUEL-MAX™ system included vehicle testing by
thel federal Test Procedure (FTP) and the dighway Sfuel 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 {C0), 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 "PFPUEL-MAX" resulted in increased 40x emissions of between

4402 to 1070%Z on the FTIP and 2802 to 770 on the HFE'i'.

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 "FUEL-MAX" resulted in a decrease in hydrocarbon emissions

of between 15% to 24% on the PTP and 6% to 42% on the HFET.

4. Use of the “FUEL-MAX" resulted in a decrease in carbon monoxide

enissions of between 7% and 44Z on the FTP and 46% to 687 on the HFET.

5. On the road evaluations with "FUEL-MAX" showed that heavy knock
existed in ome car, that light knock occurred in onme 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 rhe 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, cauged emissions to exceed applicable standards, the installation
of this Device by a person in the business of serviciog, repairing,
seliing, leasing, or trading motor vehicles; fleet operators, or new car
dealers will be considered & violation of Secticn 203(a)(3) of the Clean
Air Act, the Federal prohibition against tampering with emission control
systems. That is, there is 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 wvehicles than those
tested by EPA 1if Federal Test Procedure tests performed on such vehicles
clearly establish that emission perfomance on such vehicles is not

adversely affected.

Many state laws prohibit the operation or registration for use on public
highways of a wmotor 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 ipdividuals may be prohibited under

some state laws.



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

Technolegy Division, Office of Mobile Scurce Air Pallution Control,
Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan

48105, 313-668-4299.

Date Edward F. Tuerk
: Acting Assistant Administrator
for Alr, Noise, and Radiation



EPA Evaluation of the "FUEL-MAX™ Device under Section 511 of the Motor
vehicle Information 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. Marketing Tdentification of the Device:

Trade Name: "FUEL-MAX"

2. Inventors of the Device and Patents:

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 Deve lopment Corp.
110 Harding Ave.

Bellmawr, New Jersey 08030
609/931-3168

4. Manufacturing Organization Principals:

Charles Kaney
Exrvin 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 Organization Principals:

Charles Kaney
Ervin Leshner
Ira Belfer

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

A.

Cc.

Purpose of the Device {as supplied by Applicant):

"FUEL-MAX is intended to be retrofitted to existing automobiles
by the vehicle owner, for the purpose of comserving fuel,”

Theory of Qperation {as supplied by Applicant):

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

"It was found by experiment that late model American cars using
EGR cannot normally tolerate a leaner air-fuel mixture than the
factory calibration. When the EGR system is 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 is 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):

FUEL-AX is a wvacuum—-operated air valve which is similar in
construction to am EGR Valve. (without exhaust pressure
feedback) The cross sectional area of the valve opening is
plotted against input vacuum i{im figure 1. Figure 2 is a
schematic drawing of the FUEL-MAX.

"The air flow rate adjustment 1s in series with the fresh air
inlet, and acts as an upper limit to the air flow chrough the
FUEL-MAX. Figure 3 shows rhe cross sectional area through the
adjusting valve wversus tue notionation on the fromt 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 cylinder
All 6 cylinder

American

Motors 197579 All

“None of the following affects the applicability of FUEL~MAX:
Model, carburetor, transmission type, ignition type.

“"Exceptions: FUEL-MAX 1s not applicable to 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 is Attachment A of this report.)

B. "There {s only one general set of instructions.”

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

D. "No equipment 1s required to check the accuracy of the
installation.”

E. "No adjustments to the vehicle are required. There 1s one
adjustment on the device. It 1s anpnotated from 1 through 35, and
the user is instructed to set the pointer to the displacement of
the engine, in cublis [sic] Iinches. For ewxample, when using
FUEL-MAX on a 305 C.I.D. engine, the pointer would be set to "37."

#. "Average mechanical skills are required to install FUEL-MAX."

Device Operation [as supplied by Applicant):

"Complete instructions are supplied in Appendix A." (Appendix A is
Attachment A of this report)
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Device Maintenance {[claimed):

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

Effects on Vehicle Emigsions {non-regulated) {claimed):

"There is no indicatiocun that FUEL-MAX has any effect on the wehicle's
non~regulated emissions.”

Ef fects on Vehicle Safety {claimed):

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

"If 2 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 vary lean at idle, and the engine
will run rough or stall. If the valve malfunctions in the closed
position, it will be equivalent to operation without EGR.”

Test Results - Regulated Emissions and #fuel Economy [submitted by
Apglicant):

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

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

B. Apperndix C, "Technical Report, Two Exhaust Emission Tests” is
Attachment C of this report. 1975 Federal Cold=-Start with Urban &

Highway Fuel Economy;
Set 1796 01 0379; March 27, 1979

Scott Zanvironmental Techmology, Inc.
Plumsteadville, PA 189499

Tescing by EPA:

Because the test data submitted by the Applicant suggested the Davice
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 #).

The Applicant concurred that this test plan [Attachments E and G)
would accurately reflect the effectiveness of the Device. The Device
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testing was conducted in accordance with this test plan/testing
azreement. :

A detalled description of the testing conducted by the EPA in support
of this evaluation is reflected inm EPA report, EPA-AA-TEB-81-15,
provided as Attactment 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 amd fuel economy.
Tests were conducted according to the Federal Test Procedur (FTP) and
Highway Zuel Economy Test {HFET). The test program consisted of
baseline tests and "FUEL-MAX" tests, The "FUEL-MAX" tests consisted
of a standard test procedure {FfIP 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 1s the basic FIP driving cycle. The results of
these bot start LA-4 tests are somewhat similar to bags 2 and 3 of
the FIP.

Analysis

A, Description of the Device:

The Device is judged to be adequately described in Section 7.

B. Applicability of the Device:

The applicability of the device, as stated in the application,
covers most American gasoline fueled vehicles including 1979
fords. However, even though the instructions, Attachment A, wmake
specific referemce to ~Ford installations, the installation

jinstructions/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
Attachpent I).

D. Device Installation ~ Tools and Expertise Required:

The Applicants c¢laim that ooly simple toels and averaze
mechanical skills are required for installation is judged to be
true for some cases. However, numerous problems were encountered.
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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" installation instructions and this
configuration permitted an exhaust leak to occur under the
hood when the EGR wvalve was disconnected from the intake
manifold.

On the Zephyr, the "FUEL-MAX" caused an exhaust leak at the
manifold where the EGR valve 1s normally installed because
the adapter specified for this application did not cover the
EGR exhaust opening in the manifold. A sealing plate and
additional 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 high temperature sealant.

Replacement of the EGR valve gasket was impractical since
automotive parts suppliers normally sell the gasket only with
a pew EGR valve.

A prospective purchaser of the Device would be required to
install the Device himself. Since this Device viclates the .
anti~-tampering provisions of the Clean Alr Act, it 1is 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 o.ifers 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 in the Installation Instructions [Attachment A).
The Applicant states in Section 10 that the Imnstallation
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 light,
hand tools, average mechanical skills, plus knowing
how to time the vehicle.
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Device Operation:

The operating instructlons referred to in Section 10 comsist only
of the Installation Instructions - no mention 1s made to wvehicle
operation other than setting the air bleed to correctly
corregpond with an engine's displacement. However, as noted in
16 D {6), no mention is made of the potential knock problem or
the remedy for it.

Device Maiptenance:

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.

Effects on Vehicle Emissions (non-regulaced): .

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

Ef fects 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 if the knock problem is not soon
corrected.

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

However, if the Device malfunctioms in the closed positiom, 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
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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 HFET) with and without
the "FUREL-MAX"device installed.

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

(i) Vehicles were tested "as received”. They were not
checked for agreement with the manufacturer's
engine design parameter settings (ignition timing,
idle speed, idle mixture, etc.) (see EPA's request,
Attachment K, and Applicant's response, Attachment
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 amd fuel econcmy
data submitted suggests that these vehicles were
not greatly, if at all, out of specification.

(11) 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 emlssions and fuel economy.

The Federal Test Procedure (40 CFR Part 86) is the only test
which is recognized by the U.S. Envirommental 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 nommally 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, if provided, in the preliminary
evaluation of the device, Data are required from the test
vehicle{s) in both baseline {all parameters set to manufacturer’s
specifications) and modified forms (with device installed).
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the heat buildup and added rolling resistance
created by the dynamometer rolls. The tire
pressures for these tests were 10 to 15 psi low.

{(iii) Six of the nine vahicles 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 econcmy.

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

in EPA test report, Attachment H, some vehicles are
sensitive to EGR deactivation. (FUEL-MAX replaces

the EGR valve, thus, deactivating it).
{b) A review of this data showed that:
(1) FTP HC and CO emissions decreased.
(11) FTP NOx emissions increased substantially.
{(ii{) FTP fuel economy increased.

(iv) HAFET 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. 1In addition to havimg the
data weakness noted for the nine wvehicle test fleet, it
appears the Device was improperly set for the engine's
displacement. FUEL-MAX was set at 2 vrather than 3 as
required by the Device Installation Imstructions.

J. Test Results Obtained 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 information and the resulecs 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 i1install the "FUEL-MAX"

deactivates the EGR System and would be expected to result in a large
increase in NOx emissions.

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 NOx emissions of
between 4407 to 1070% on the FTP and 2B0% 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 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 FUEL-MAX resulted in a decrease in carborn monoxide
emissions of between 7% and 44% on the FTP and 46% to 8% on the
BFET.

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

The Applicanc'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 cest program.

Because EPA tests showed that use of the "FUEL-MAX" on the vehicles
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
operatoers, or new car dealers will be considered a viclation of
Section 203(a)(3) of the Clean Air Act, the Federal prohibition
against tampering with emission control systems. Thar is, there is
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 wvehicles than those tested by EPA if
Federal Test Procedure tests performed on such wvehicles clearly
egtablish 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 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.
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List of Artachments

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

"Technical Report on Evaluation of Ffuel Economy
Device" )

Set 1827 01 0979; September 1979, Scott
Environmental Technmology, Inc., Plumsteadville, PA
18949 (specified as an Attachment B to 511, but not
provided with 511 until January 5, 1981).

"Technical Report, Two Exhaust Emission Tests, 1975
Federal Cold Start With Urban & Highway fuel
Economy™ Set 1796 01 0037%; March 27, 1979 Scott
Environmental Technology, Inc., Plumsteadville, PA
18949 (specified as an Attachment B to 511, but not
provided 511 with until January 5, 19281).

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

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

Copy of letter dated February 2, 1981 from ~Fuel
Injection Develepment Corporation acknowledging
their concurrence with the Test Plan/Test Agreement.

TEB Report EPA-AA-TEB-81-15, “Emissions and Fuel
Econony of FUEL~MAX, a Retrofit Device".

Sales advertisement for "PUEL-MAX".

"FUEL-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 information.

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-TER~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 Pollutiomn Control
Envirommental Protection Agency
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INSTALLATION INSTRUCTIONS

FUEL-MAX IMPROVES FUEL ECONOMY AND DRIVEARWITY 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.

77T

INSTALLATION [INSTRUCTIONS

Yaur Furl-Max Kit M) the parts ¥ to: the E.G.A. valva, replace it with ona of ihe
thraee Fusi-Man adagtes platis, snd hook Up the fiylan it valve,

STEP 1: REMOVE AIR CLEANER.

Aamovel of ¥w air clesner will impiify the Fusl-Max inTullation. Ba surs 1 note all the connecting tubes and
ducts On the air clesmer 10 that You will be sble & raplece it preperiy.

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

The £G.R. (Exhaust Gas Recuculation) Vaive is located on the intake manifold close 1o the cirburetor, Keep
twack of the umail rubber home attatched to the £.G.R, Valwe — it wil br umd to activate the Fust-Max. If the
wacupm how his been disconoscied irom the E.G.R. Valwe, check the vacuum hose disgram for your ow 10 find
the proper hoes. {See tigurs 1}

Figwss 2 A 8 C.

sdepter

7 e sHOTTed andd of the sdaprer plate,

of pieoet of ofd gashet,

O /e )

A7 AN

efve

Mot £.G.R. valves are fustened by two baits. Sofme aThars ue a clamp and § singie Bolt to hold the clamp in placr. Save the
nuts or bolts used 1o lasten the E.G.R. valve — they will be used £0 BOIt down the Fuet Max sdaprar piate.

For ditferent types of £.G.R. valves, refer to fig. 2. 1f thers appwsr to be two E.G_R. valwes, refer 10 figurn B .

NOTE: Ow somda older vehicles, the E.G.R. boles or rtuds may be rustad, [t is 8 900d iden 1o wet them ryvted nuv 8ad Dolty
with persttrating oil, srd wait several miswes for the ruet 10 loceen.

Reproduced from
best available copy.

STEP 3: INSTALL FUEL- MAX ADAPTER PLATE.

Theae adagter platey are inciuded in thvs kit, One of these adspter plates will repiace your E.G R, vaive, 309
!ho Gither twd may be disearded. Tha thrae basic types of E.G.R. valves with the proptr sdagter plates st
illustrated w figures 2 A B, . On sorm Ford products you wil nesd 1o brews off 3 small peres of liash™

Bafore boiting down the saapter plate, be wie the manag surfsce on the engne and piste s+ free of 6T,

Lha the enclosed gasi#t sesler 10 insure a leak-tvaof conmection.

if the old getket vaaks. remove Drrces with & knite bade, | /e
skt remBIng in one PWCE, leave H in DLECE. Saread an sven laver
of sealer on the bottom of the Fuel-Max adspter plate and sacure

it place with the same nats, bolts, of climp that was use 10 15 e
the £.G.R. valve. 1T e Study or boHs 268 100 Inng for the Foel W2
Sceput Ut the ek Shecey wWanhers.

On 2 tew Cheyslor 400 anet 440 copncs, One 61 1lie theee adaper
plates il it I thay o e S, Mo 3 U8t note tp Boeh Max.
we will Ship you the proint xilapter,



STEP 4 ifiSTALL LARGE RUCECZR HOSE. 22
L e et g B Laaln e (0 et D el gncthe ket D el bevat The nose W

o ’ m

STEP 5: INSTALL SMALL RUZSER HOSE. Foure 3

Coonpiee 1 10 aImat] rubbies hase tRal was prevcunty counmpetod 1o the E.GA. vatve 1o 1he back of the Fuel-Max.
An et hose avd b Coupiers gre pronded 0t ket Lst 1he counlitug Lonsector whieh best hire .ato

the aie) E.G.R.hoie (see bigure 3.

STEP 6: MOUNT FUEL-MAX.

Fira 2 cOrwersen] ocalign n v anguie cormaarment [0 mownt the Fuet-Max. There are two plasiic StTag
Lasteners i the kit which may be uwed 10 ecure 1he Fuel-Mas i pacs. We suggent that the Fuel-Max be sirapped

tq a hemtet of uif condibonar ot ot & ipeation where 1here will be no mechamicai interferends with e air
clearet of throtlle Linkaget Avord maunting 1he Fuel-Maa in hot spots near The exhsust manriohd,

A Figure 4 /"/
The lsrga and smail rubiser Tubes Mmay be shortened if necassary  {are fiqure 4).

This is How Your Fuel-Max instaliation Should Look.

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

The foliowing table will give you the corroct Fyel-Max setting based on the site of your sngirs. &

Se1 tre Fuel-Max iy turming the ofriter Engine Oisplacament Fusl-Max Setting
1ube {Dy hand or with 1 172 inch wrench), {Cublc inches) :
Yau will not need 10 readjust the 100 1
" 4 gylindar

Frel - Man unhn: 200 2
1. T i causet & Iy 0 § cylinder a
wty WANL 1O Jeepierale. - "

e 8 cylinder
2. If you went 1o experimant to find a0 s
ine mast efficrent Fuel-Max wtting S00 5
for your engena,
tn general, you will want 1o wt the 7 usl-Max 10 the highest number your i wiil tolersie
without witroducing hesitation. Th highkst setling is 5”, Advancing the pointer birvond S Figure 5
% sguivalent 10 a seiting of zern. If the Fuel-Max causes MWutstson, st i 10 8 lower namber s ial St tor U n u 350 CAD.
a7t try dgain. The Fusl-Max does not operate until the engine is warmed up, so it will not Fuel- oe with o Engine.

Fave sny wtfect when the engine is cid,

STEP 8: RE- INSTALL THE AIR CLEANER.  when repiacing e s clesnar, be sury 15 reccinect ol the tubes snd ducts propely.

STEP 9: MAINTENANCE. :

C.4an the Fuel-Max filter onee 2 year with soap snd water, Pinch the filter in the middie and pull it ouy
of ihe Fusl-Max case. Afrer claaring, Miow tha filter 1o dry, and inmert it back into the came.

STEP 10: FINAL CHECK LIST.

3. Basure Fuel:-Max and caoe e clesr of 8/l moving carburetor pars or hot exhaugt pipes. After
imsTRliation, start engne and deprss scceieriior padal. Besure that the 26SHiersior frturrs back to idis,

b. Da not drive away until you check thar the sdamter piste 1 ingtalled cropesly. With the angine idling,
Pl the 1ar rublber Nose off the Fus-Max. Thert should be wction in the haw, and when aif is ket int
e enaine. the idla speed shoukd change - of even stall. If there is no suction in the hose, check that the
- CORe teder Mat mot blocked the air passage trouoh the adapter plale, or that the passages into the
ersme gie not blocked with carbon. If there is exhauit coming out of the hose, the adapter plate 11 Wy
s1:0d gackwards. If you hear » “popping” Exhaust noile 3t the adapter plete. thw Dlate 18 ot tedied of
= =tened tomplstely.

B¢ surelopush the large ang amali rubties tubes onto both parts as faras they wil go.

Ottt Lineg Rioger Tt Verhtng Port Comtigeu bl

Note: Some EGR Systems are equipped with an
Sprciat Instructions For U | EGR Valves €Xhaust Pressura seMsor as Shown beiow.

1 your vehitle uses this Iype of sansor. leave it in place.
ang insiall the Fuel-Max adapter piste in place of the
EGR Valve. The same small rubber 084 that went from
the pressure Sentortothe EGR Valve will row go ftom
tne preasure sensor to the Fuel-Max.

On w0 3 and 6 cylinger Ford Producs. a
T LD GV CRITISE as aSlens directly
s otine EGR Valve Lobolt{he Vaive
TR g the Vieve atached to
meesteed tue (The EGH Valve wit

he e ot e 'ere D Bung RE
Ty o IAE e B GR Y Lve “4‘515;55:?
1 .01 Wl dhe baci-Mas adagpter e

DU e et e r b b i STe e Pt chown fer
et SRR TR AT, 1 T TN SN TLRI TRY T 2N
ol Taltle e i e wil

SO Ol e oyl fty, 47
e the s b
e TUbae bl prlied ihys cxiLaal

Figurs
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1.0 INTRODUCTION

During the mopth of August 1979, Scott Envirommental Technology,
Inc. performed a series of exhaust emission and fuel economy tests for
Sherman Industries, Inc. (Sponsor). The tests were performed on a fleet
of nine (9) late model domestic automobilés provided by the Sponsor. The
objective of the test program was to determine the potential fuel saving
apd emission reducing capabilities of the Spomsor's Fuel-Max device. Each
vehicle was tested first in the stock configuration to provide "baseline"
exhaust emission and fuel economy data. The vehicles were then "retrofitted”
with the "Fuel-Max" device and retested for exhaust emissions and fuel
economy for a direct comparison of the resultant data between the "before
and after" device tests. R

In addition to the above mentioned tests, three (3) of the nine
. test vehicles received continuous measurements of the exhaust pipe tempera-~
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 tham as they appear in the complete report.

Scott Environmental Technology Inc
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2.0 TEST FLEET DESCRIPTION

The test vehicles utilized for this program were all late model

(1977, 1978 and 1979), light duty, domestic vehicles with both four and
eight cylinder engine sizes. A general description of each vehicle is pro-

vided in Table 1.0. Additional descriptive information is included in the
tables attached as Appendix A. All test vehicles were received in stock

condition and were equipped with the manufacturer’s standard emission control

systems.

. Scott Environmental Technology Inc.
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Model fear

Make
1978 Lincoln
1979 Oldsmobile
1977 Dodge
1979 Mercury
1977 Mercury
1978 Oldsmobile
1579 " 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

Vehicle Engine

ID Number Size/Displacement Initial Mileage
8YB2A881792 v-8/460 ' 07509.0
3G09H9G427788 v-8/305 07955.1
NH45G7F252970 v-8/318 11393,0%
92747649208 v-8{305)  06752.6
TW3I7F539757 v-8/302 31285.2
JHISHBGA404250 . vV-8/305 48592, 2%
3JG3I5K92434400 v-8/305 20892.0
9T117158158 4 cyl/140 11379.5
1B5809Y118162 4 cyl/98 07044.,9

*Exhaust pipe (outaide) temperature measured,

660 TO /[Z8T 135

L3
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3.0 DEVICE DESCRIPTION

The Sponsor's device, called Fuel-Max, consists of two péfts.

Part one is a molded metal "sdapter” 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 exhausat 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 porticn of the exhaust gases are re-burned. The Fuel-Max plate
(part one) blocks off the exhaust port normally utilized by the EGR system
and leaves the intake port open via a vacuum hose fitting on the plate.

Part two (see Figure 1.0) is the main countrol 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 an open positioﬁ until closed
by manifold vécuum. The vacuum source utilized to operate the device is

the same as that which would normally operate the EGR valve. When installed
and operational, at a manifold vacuum that would cperate the EGR valve,

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

The control portibn of the 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 setting corresponding to the engine size, e.g. om
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 im turn will
require a higher manifold vacuum to open the valve since different engine
sizes produce different amounts of vacuum at identical power or acceleration

rates.

) Scott Environmental Techrology inc.
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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 motorcycles
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 and urban fuel economy. |

The test is run ic a controlled ambient cell where temperature and
humidity conditions can be maintained within specified limits. During the
*75 FT?, 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-ptdducing 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 FTP, 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
a:t;ined during the LA-4 cycle (or '75 FIP) is 56.7 miles 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

epvironment. -
Through the use of flywheels and a water brake, the loads that the
vehicle would actually encounter on the road are reproduced, The vehicle's

Scott Environmental Technology Inc.



3l
SET 1827 01 0979

exhaust 1is collected, diluted and thoroughly mixed with filtered background
air, and a kpown constant volume flow is obtained by the use of a positive
displacement pump. This procedure is known as Constant Volume Sampling (CVS).
The '75 FTP captures the emisgions generated during a "cold" start and
includes a "hot" start afte£ a ten minute shut-down following the first 7.5
miles of driving.

A chassis dynamometer reproduces vehicle inertia with flywheels,
and road load. For each inertia weight class, a foad load which takes into
account rolling resistance and aerodyramic 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 spak”. .

The '75 FTP is a cold start test, so the test vehicle 1s pushed
ontc 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 fam is placed in front of the vehicle. The
emission test is run with the engine compartment hood copen.

The ehission sampling system and test vehicle are started simul-
taneously, so that emissions are collected during engine cranking. After
starting the engine, the driver follows a controlled driving schedule known
as the Urban Dynamometer Driving Schedule (UDDS) or LA-4, which 1is patterned
to represent average urban driving. The driving schedule is 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
4n 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 restarted and the vehicle
is driven through the first 505 seconds (3.59 miles) of the LA~4 cycle,

) Scott Environmental Technology Inc
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Exhaust emissions measured during the '75 FIP 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 periocd, 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 perilod
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) HIGHWAY FUEL ECONOMY TEST (HFET)

Since the '75 FTP does not represent the type of driving done in
rural areas, éspecially on highways, a driving cycle to assess highway fuel
economy was developed by the EPA, The EPA Highway Cycle was constructed
from actual speed-versus—time traces'genera:ed by an instrumented test car
driven over a variety of non-urban rcads, aad presefves the non-steady-state
characteristics of real-world driving. The average speed of the cycle is
48.2 mph and the c¢ycle length 1s 10.2 miles, 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 FfP 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 1s at full operating temperature. )

A complete description of the procedures (Vol. 27, No. 221, Part II,
Nov. 15, 1972) that are followed during a '75 FIP and '76 HFET can be found
in the Federal Register.

Each of the above described procedures was performed ‘on the test
automobile, one each before device installation and one each after device

installation.

Sccni&nﬂuxunenuu1Echnckx§yh1:
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In addition to the exhaust gas and fuel economy measurements,
exhaust pipe temperature was alsc measured on three vehicles in the test
fleet. The measurements were obtained by clamping a type "K" (chromel-
alumel) thermocouple to the exhaust pipe immediately after the "Y' junction
from each cylinder bank. The temperature was measured continuously during
each test seriles and recorded on strip chart paper to determine the effect
of installation of the Fuel-Max device on the exhaust temperature,.

The CVS is used to collect the exhaust emissions during the tests.
A portion of the exhaust gas mixture 1s collected 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
(CO0), carbon dioxide (CO3) and oxides of nitrogen (NO,) in the sample bag
are determined. The analyzers provide for the determination of EC concen~
trations by flame ionization detector (FID), CO and CO, concentrations by
non—-dispersive infrared (NDIR) analysis and NO, concentrationms by chemi-
luminescence (CL) analysis. These concentrations are then converted to
grams per mile (pgm) for each of the pollutants 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 emissicns
for each test, or test phase are known, the emissions in grams per mile are
calculated using the following formula:

Yom = €0.43 Yop + 0.57 Yy, + Yg) + 7.5

where

Y,

o = Weighted mass emissions of each pollutant, i.e., HC, CO or

NO, 1 grams per vehicle mile.

Y. = Mass emissions as calculated from the “transient" phase of

the cold start test, in grams per test phase.

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

Y, = Mass emissions as calculated from the “stabilized" phase

of the cold start tes:,'in grams per test phase.

Scott Environmental Technology Inc. - | _ : )
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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 eirher the carbon balance
method or by using a remote source of fuel (such as a can) yhich 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 in the vehicle exhaust to the amount of fuel burned

during the tegst. The major assumptions in using this technique are:

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

flame ionization detector and carbonacecus particulates, are ignored.
LY

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

of HC, CO and CO, cama from the fuel; there are no other sources of carbom.

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 evéporatés 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 concentrations as collected in the iIntegrated bag
samples, were calculated 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 pfocedure outlined above.

- This data, including a2ll measured parameters used in the mass emission
computations, is included in the tables attached as Appéndix B. 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. The-tables attached as Appendix ¢ summarize

the exhaust emission data for these tests.

@ Scott Environmental Technology Inc.
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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 miles per

" gallon, from the mass emissions data is as follows:

grams of carbon/gallon of fuel

MPG = grams of carbon in exhaust/mile

G = 0.866 (mean density of fuel — gpg)
0.866(gpm RC) + 0.429(gpm CO) + 0.273(gpm CO,)

MP

The three constants represent the carbon weight fractions of the
fuel (Hc; 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. )

Scortt Environmental Technology inc.
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TABLE 2.0
MAXTMUM TEMPERATURE ACHIEVED

FTP HE
-1977 Dodge Aspen Wagon Bageline 533°F 730°F
Device 540°F €25°F
1979 Mercury Station Wagon o Baseline 552°F 650"F
Device 500°F 600°F
1978 Oldsmobile Cutlass Cruiser (Wgn) Basalipe 570°F 660°F
. Device 486°F 690°F

} Scott Environmental Technology Inc.
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5.0 STATISTICAL ANALYSIS

The prime objective of this study was 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
was accomplished by selecting a typical sample of automobiles and subject-
ing them to identical tests before and after installation of the device.

A vell kanown 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

) T -
. €8¢ sp/va

Where:
x = Mean of the paired difference
SD = Estimate of the standard deviation of the differences

n = Sample size

The test is carriled out by considering the Null Hypothesis,
Hy: M3 = Uy That is, the "before" 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 avallable in statisticél tables. Thus, if the calculated t-value
is greater than the tabulated t—vélue, we can reject ocur Null Hypothesis
and probably accept an Alternate Hypothesis, By(u; > uy or uj < uj) at
an a level of significance. For the purposes-of this study, a 95Z level

oncider A Yefondifinane? gnA a aoy 1A11A1 L

- . r-Y -
TR R el A - B g b e b Ve B e F A eV i D

vare cionifi{ranet

Table 3.0 summarizes the paired differences of the mass emission
and fuel econom y characteristics of the test fleet with the HC, CO and NOs
s 4s)

le {opg) and f1 g]_ economy in nilas per gallon {mpeg).

- Aty wman o d
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Vehicle

1578 Lincoln Continentnl'

1979 Oldﬁmohile Cutlass Sslon

1977 Dodge Aspen Wagon

1979 Mercury Station Wagon

1977 Hercury Hona;ch

1978 Oldsmobile Cutlass Cruiser (Wgn)
19?9,01ﬁsmobile Cﬁtlass Ctuiser‘(Wgn)

1979 Ford Pinto

1979 Chevrolet Chevette

: TABLE 3.0
SUMMARY OF EXHAUST EEISSIONS AND FUEL ECONOMY

HC
Device {GPM)

None 0.53
Fuel-Max 0.47

_ None 1.55
Fuel-Max 1.10
None 2.98
" Fuel-Max 2.56
None 1.00
Fuel-Max 0.77
None 2.38
Fuel.mx 1 N 7 2
None 1.36
Fuel-Max 0.60
None 1,56
Fue 1"'“8): 0 . 86
'NDI‘\B 1 . Ollr
Fuel-~Max 1.39
None 1.58
Fuel"uax 1 . 03

Fuel Economy

NOy Urban Righuay
(GPM)  (MPG) (MPC)
1.56 11.48 16.11
7.17 12.07 17.14
1.15  16.76  24.12
3,33 17.18 24.72
1.73 15.02  21.81
3.69 14.65  23.25
1.28 13.52  21.90
8.23 15.14 22.37
2.46 15.43 23.69
7.12 17.12 22.17
.20 15.55  23.91
.48 16.56  25.18
.13 14.43  21.15
.75 14.77 21.87
2.04 18.47 28.80
5.62 18.03 28.67
1.43  21.41 32,45
5,17 22,20 31.58

. 6%
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1. Analysis on Reduction in HC Emissions

Hg: u; = up Null Hypothesis that there is no effect
H,: hl < ug  Alternate Hypothesls that emissions after device installation
: are lower

Calculated ¢t = -D.38667 _ 3.449

0.33632/7Y9

t.95, ¢ =8 = 1.860 Standard t values

tgg, ¢ =g ™ 2:89

to9s, ¢ mg ~ 3-33

Since :he calculated t is greater than the tabulated t at a 992
{or even a 99. SZ) level, there is, statistically. a very significant
difference in exhaust hydrocarbons as a result of installing the Fuel-Max
deﬁice._ The mean EC emission reduction is 24.5%. | .

{8} scort Environmental Technology Inc
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2. Analysis on Reduction in CO Emissions

H,: u3= up Null Hypothesis that there is no effect

g

W > H, Alternate Hypothesis that emissions after device installation

are lower

4.81789/Y9

Calculated t =

t'90’ ¢ -08 = 1,397

t - 1.860 - )
.95, ¢ = 8 Standard t values

tog, ¢ =g = 2:8%

tc_ggs, ¢.- 8 '. 3.355

: Since the calculated t 1s greater than the tabulated t at a 992
level, there is, statistically, a very siguificant difference in exhaust
“carbon monoxide as a result of installing the Fuel Max device. The mean
CO emission reduction is 27.5%.

Scort Environmental Technology Inc.




3. Analysis on Increase in NO, Emissions

Hy: ¥y= ¥y  Null Hypothesis that there is no effect

H,: u3< up Altermate Hypothesis that emissions after device installation

are higher =

Calculated t = =3:70889 . _¢ 794
1.63776/79

t s -1.860 :
+95, ¢ = 8 1 Standard t values

t.gg’ ¢ - 8 = -20896

t.995, ¢ = 8 = ~3-355

Since the calculated t is greater than the tabulated t at a 99.5%

I;ve13 therg'is: statfstically, a very significant difference in exhaust

nitric oxides as a result of installing the Fuel-Max device.- The mean NO,
enission Increase is 234%. .

}| Scott Environmental Technology Inc.
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4. Analysis on Increase in Urban Fuel Ecoaomy

By: wp= ¥y Null Hypothesis that there 1is no effect

Alterpnate Hypothesis that urban fuel economy after device
installation is higher ' '

m

of ¥ W2

Calculated t = —2:62778 . 5 49
0.7109//9

t
.90, $ = 8 Standard t values

t.95, 4=8 = -1,.860

Since the calculated t is greater than the tabulated t at a 95X level,
1Ehere ié._sﬁatisticallv, a significant difference in urban fuel economvy as .

a result of inséalling the Fuel-Mzx device. The mean urban fuel econony

increase is 4.5i.

6); Scott Environmental Technology Inc.
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5. Analysis on Increase in Highway Fuel Economy

Hy: M= Hg Null Hypothesis that there is no effect
H,: W< M Alternate Hypothesis that highway fuel econonmy after device

installation is higher

-0.55667
0.8604/79.

Calculated t = - ~1.941

t.go’ ¢ » 8 = -1I397

Logs, ¢6=8

. Standard t values
= -1.860

+ Since the calculated t is greater than the tabulated t at a 952

level, there ig, statistically, a significant difference in highwav fuel
economy as a result of installing the Fuel-}ax device. The mean increase

in highway fuel economy is 2.4Z.

Scott Environmental Technology Inc.
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APPENDIX A
VERICLE INFORMATION
DYNAMOMETER INFORMATION

TEST DATE/TIMES

Scott Environmental Technology Inc.



46 . -

Scott Environmental Techho!-ogy Inc.

PLUMSTEADVILLE, PA, 18949 PHONE: 215-765-8861 TWX: 510-665-9344

TABLE A-1

VEHICLE INFORMATION

Make: Lincoln Model: Continemtal Year: _1978
Engine Serial No. - Chassis Serial No. svn:;umm,
Transmission ___ Automagic. : .- NJ 845-T41
Cdometer =7500.0 " |

Engine Disp. - _4a0 . Y-8
Idle RPYM -

Fuel System 1l -4 barrel carh,
Tank Capacity 24.9

Tank Location _Left rear
Curb Welight 4880 lbsg,
Drivz Wheel Tire Press. _ 32 psi ==

Device Baseline — po device

—

.DYNAMOMETER INFORMATION : CARBON TRAP INFORMATION

Serial No. ~ Clayton 1289P ‘ Serzal Wo. .
Inertia 5000 1bs. Final We. “(g) -
Poad Horsepower @ 50 MPH * Inirial We. (g) _-

Actual 14.7 Net We. (g) -

Indicated 10.5
TEST SEQUENCE: - . Test No. 1 Project No. 1827

: Odcaoeter . Odometer
Date = Star: Time Start End Time Erd

Road Preconﬁi tion:

Dyno Precondition:

Cold Soak: a8/6/29 1700 - 1338
Fuel Transfer:

Heat Build:

Hot Seak: C—
Highway Fuel Econmomy: 8/7/79 . 1427 07523.2 1440 07533.2

TROY, MICHIGAN [/ SAN BERNARDINO, CALIFORNIA
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Scott E’nvironfnental Techho!o@nc

PLUMSTEADVILLE, PA, 18548 PHONE: 215--766-8861 TWX: 510-665-9344

TABLE A-3
VEHICLE INFORMATION . .
Make: Lincoln . Model:_  Continenta]l Year: _1978
Engine Serial No. - Chassis Serial No. __ gvga24an1792
Transmission __Automatic ‘ . - NI 845-143
Odometer 07534.5
Engine Disp. . 460 V-8
Idle RPM -
'Fuel System __ 1 - 4 bbl. carb.
Tank Capacity 24.2
Tank Location Left rear
Curd Weight 48801
Drive Wheel Tire Press. 32 psi <
Device Fuel-Max (4.6 set point)
-IiYNAMOMETER INFORMATION CARBOY TRAP INFORMATION
Serial No. _ Clayton 1289P Serial No. -
Inertia 5000# . Final We. (g) -
Road Horsepower @ 50 MPH o :  Inicial We. (g) __ =
Actual 14.7 . Net Wt. _: ) -
- Indicated '10.5 ‘
TEST SEQUENCE: Test No. _ 3 Project Ne. _1827-01
Odometer Odoneter
N Date Start Time Start End Time End
Road Precondition: ' '
Dyno Precondition:- .
Cold Soak: - " 8/7/79 1700 - 1425
Fuel Transfer:
- Heat Build: =
' CVS Test: . B/8179 1425 m-53;, 5 1504 075441
Hot Soak: - - ‘
Highway Fuel Economy: _g/379 1514 075480 15232 - NZ558_8

-TROY, MICHIGAN / SAN BERNARNINA Fal1sABuia
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Scott Environmental ‘Technology ln¢

PLUMSTEADVILLE, PA, 18948 PHONE: 215--766-8861 TWX: 510-665-9344

TABLE A-2

VEHICLE INFORMATION

Make: Oldsmobile Model: Cutlass Salon Year: 1979
Engine Serial Ne. - Chassis Serial No. 3609596427%38
Transnission _Automatic PA 951-309
Odometer 07955.1 _
Engine Disp. - 305 V-8 - .-
Idle RPM - .
Fuel System 1 -4 bbl.
Tank Capacity 18.2
Tank Location Rear
Curb Weight 32984 .
Drive Wheel Tire Press: 30 psi &
Device Baseline (no device)

~ﬁTNAMBMETER INFORMATION ‘ . CARBON TRAP INFORMATION

Serial No. Clayton 1289P - ' . Serial No. _ =
Inertia 3500 Final We. (g) _
Road Horsepééer @ 50 MPH Initial We. (g) -

Actual 12.3 Net Wt. (g) -

Indicated 9.0

TEST SEQUENCE: ' Test No. 2  Projeet Ns. 1827-01

: Odometer ' Odometer
Date Start Time Start ‘End Time Fnd

Road Preconditﬁon:
Dvno Preconditinn:
Cold Soak: - 8/6/79 1800
Feel Transfer:

Heat Build: .
CVS Test: . 8/7/79 1505 07955.1 1546 07965.2

Hot Soak:
Highway Fuel Economy: _8/7/79 1552 (17967.8

l

i

029773

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Envi ronmental Techho!ogy Inc.

PLUMSTEADVILLE, PA. 18949

VEBICLE INFORMATION

Make: 0ldsmobile
Engine Serial No. -

PHONE: 215-756-8861 TWX: 5§10-665-9344

TABLE A-4

Model: Cutlass Salon Year: 1979

Chassis Serial No.

Transmission Automatic

Odometer 07977.5
Engine Disp. - 305 v-8
Idle RPM -

Fuel System 1~ 4 bbl.

Tank Cépacity 18.2

Tank Locﬁtion Rear

Curb Weight 32984

3G09HIG427788

TROY, MICHIGAN [ SAN aEéNAﬂDINO, CALIFORNIA -

Drive Wheel Tire Press. Ez
Device Fuel-Max
-DYNAMOMETER INFORMATION CARBOY TRAP INFORMATION .
Serial KNo. Clayton 1289P Serial No. -
Inertia 3500# Final We. (g) -
Road Harsepaﬁe: @ 50 MPE Inicial We. (g) _ =
Actual 12.3 Net Wec. (g) -
Indicated 9.0
TEST SEQUENCE: Test No. 4 Project No. 1827-01
Odometer ~ Odometar
. Date Start Time Start - End Time End
Rcad Precon&itinn: '
Dyno Preconditiom:
Cold Soak: 8/8/73% 1630 0808
Fuel Transfer: ) ——
Heat Build: , . — -
CVS Test: - _8/1/19 0808 __07977.5 __OR4e  07987.6
Hot Soak: - . ' ' L
Highway Fuel Economy: _8/9/79 . 0854 07989.4 - 0799.0
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- Scott Environmental Techno!og_z lnd

PLUMSTEADVILLE, PA. 18949 PHONE: 215—-756-8861 TWX: 510-665-9344

TABLE A~5
VEHICLE INFORMATION
Make: Dodge Model: Aspen Wagon Year: __ 1977
Engine Serial No. - Chassis Serial No. _NHASGTE25297D
Transmission Automatic
Odometer 11393.0
Engine Disp. - 318 y-&8
Idle RPM -
Fuel System 1 - 2 bbl. ‘
Tank Capacity 20 gallon
Tank Location Left rear
Curb Weight 35854
Drive Wheel Tire Press. 36 psi -
Device - Baseline
‘DYNAMOMETER INFORMATION CARBON TRAP INFORMATION
Serial No. Clayton 1289P | Serial Neo. -
Inertia 4000# Final Wt. (g) -
Road Horsepower @ 50 MPH _ Infrial We. (g) -
- Actual 13.2 Net Wt. (g) -
Indicated 9.8 ’
TEST SEQUENCE: Test No. __ =z Project No. 1827-0]
Odometer ' Odometer

Date tart Time Start End Time End

Road Precondition:
Dyno Precondition:
Cold Soak: - 8/12/79 ' 1358
Fuel Transfer: | i
Heat Build:

. CVS Test: - _8/13/79 1358 - _11393.0 1340 11403.7
Hot Soak: S ' : :
Highway Fuel Economy: _8/13/79%9 1354 11409.,8 1507 11418.7

TROY, MICHIGAN } SAN BERNARDING, CALIFORNIA
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Scott Environmenta] Techho!ogy Inc.

PLUMSTEADVILLE, PA. 18949

PHONE: 215-766-8861

TWX: 510-665-9344

TABLE A-6

VEHICLE INFORMATION

Make: Dodge

Engine Serial No. -

Transmission Automatic

Cdometer 41418.3

Engine Disp. - 318 V-8

Idle RPM -

Fuel System 1l -2 bbl,
Tank Capacity 20 gallons
Tank Location Left rear

Curb Weight 3585¢

Drive Wheel T@ré Press.

36 psi

Device

Fuel Max (set around 2.25)

‘Model:_ Agpen Hagan Year: _ 1977
Chassis Serial No. _ NH45G7F252970

-DYNAMOMETER TNFORMATION

Serial No.

CARBON TRAP INFORMATION

Clayton 1289P Serial No. -
Inertia 4000% Final Wt. (g) -
Road Horsepower @ 50 MPH Initial We. (g) -
Actual ' 13.2 Net We. (g) ___ -
Indicated 9.8 : A _ 7
TEST SEQUENCE: Test No. ° Project No. _ o2/ 01
Odometer Odometer
Date Start Time Start End Time En_d
Road Precondition:
Dyno Precondition:
Cold Soak: _8/13/79 1522 1239
Fuel Transfer: '
Heat Build: .
CVS Test: ~8f14f79 _2330 _ _A414318.3 1421 . _ 4142839
Hot Soak:. - ' ' :
Highway Fuel Economy: _8/14/79 _1429 _41432.1 _1441

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
Eangine Serial No. - Chassis Serial No. 9274F649208
Transmission Automatic .
Qdometer 06752.6
Engine Disp. - 302 V-8
Idle RPM -

Fuel System 1 2 bbl.
Tank Capacity __ 19 gallons
Tank Location Left rear

Curb Weight 39904
Drive Wheel Tire Press. 34 psi
Device Baseline i.e. Temperature measurement
-DYNAMOMETER INFORMATION S CARBON TRAP INFORMATION .
Serial No.  Clayton 1289P - Serial No. .
Inertia 45008 ' Final Wt. (g) -

' Road Horsepower @ 50 MPH Initial We. (g) _

" Actual 14.0 Net We. (g) _

Indicated 10.5

TEST SEQUENCE: " Test No. 7 Project No. _]1827 _

_ Ocdometer . Odometer
Date Start Tige Start End Time End

Road Erecondition:
Dyno Precondition:

Cold Soak: - X 8/15/729 1610 0944
Fuel Transfer: o '
Heat Build:

CVS Test: : 8715729 0946 067576 1024 ' 087533
Hot Soak: -

Highway Fuel Economy: _ 8/15/79 1034 06766.5 _ 1046 06776.2

TROY, MICHIGAN | SAN BERNARDINQ, CALIFORNIA
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 Scott Environmental Techno!o&r lnC

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

TABLE A-11
VEHICLE INFORMATION
Make: Mercury : Model: Station Wagon Year: 1979
Engine Serial No. - Chassis Serial No. 9Z74F649208
i

Transmission _ Automatic N7 414~KHO
Odometer 06776.4 ‘
Engine Disp. - 302 v-8
Idle RPM -
Fuel System l-2%5bbl, .

Tank Capacity 19 gallons

Tank Location Left rear
Curb Weight - 3990¢
Drive Whetl. Tire Press. 35 psi .
Device Fuel-Max (around 3,2)
-DYNAMOMETER INFde‘!ATION CARBON TRAP INFORMATION .
Serial No. Clayton 1289P Serial No. -
Inertia 4500F - ) - Final We. (g) -
Road Horsepower @ 50 MFH Initial We. (g) -

"Actual ) 14.0 Net Wt. (g) -

Indicated 10.5 )
TEST SEQUENCE: Test No. 11 Projecr No. 1827-01 )

Odometer Odometer

Date Start Time Start End Time End
Road Precondition:
Dyno Precondition:

Cold Soak: - R/16/79 1450 0839
Fuel Transfer:
Heat Build:

CVS Test: - 8/17/79 __ 0839 _  _ 06776.4 __0920 _06787.2
Bot Soak: . , :
Highway Fuel Economy: _ 8/17/79 _ 0924 . _ _6789.5 0938 __06799,0

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmental Techho!-ogy lnc;

PLUMSTEADVILLE, PA, 18949 PHONE: 215-765-8861 TWX: 510-665-9344

'TABLE A-8
VEHICLE INFORMATION
Make: Mercury Model: Monarch Year: 1977
Engine Serial No. - Chassis Serial No.  7W37F539957
Transmission Automatic
Odometer 31285.2
Engine Disp. - 302 V-8
Idle RPM -
Fuel System 1 - 2 bbl. ]
" Tank Capacity 19.2
Tank Location Rear
Curb Weight 34594
Drive Whe;l-Tire Press. 34 psi -
Device . - Baseline
DYNAMOMETER INFORIATION " CARBON TRAP INFORMATION
Serial No. Clayton 1289P Serial No. -
Inertia 4000# ) Final We. () -
Road Horsepower @ 50 MPH . Initial Wt. (g} -
Actual 13.2 ' Net Wt. (g) C
Indicated : 5.8
TEST SEQUENCE: ' Test No. 8 Project No. 1827-01
' __ Odoreter Odoneter

Date Start Tire Start End Time End

Road‘Preconditionz
Iyno Preconditiom:
Cold Soak: - ' 5115[19 1612 . 1059

Fuel Transfer:
Heat Build:

CVS Test: ‘ o 8/15/79 1059 = ___3128%.2 __113% 11295.5
' Hot Soak: ' ' '

Highway Fual Economy: _ 8/15/79 1146 _31299.1 __1159 __31308.6

TROY, MICHIGAN / SAN BERNARDING, CALIFORNIA
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Scott Environfnental Techno!ogy Inc.

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

TABLE A~ 12
VEHICLE INFORMATION
Make: Mercury Yodel:__ Mogarch Year: 1977
Engine Serial No. - Chassis Serial No. _7wWw37F539757
Transmission tic '
Odometer 31338.4
Engine Disp. - 302 V-8
Idle RFM -
Fuel System 1 ~2 bbl

Tank Capacity 19.2 gallons

Tank Location Reaz’
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 Serfal No. -
Inertia 4000# L Final Wt. (g) -
Road Horsepower @ 50 MPH * Initial We. (g) -
Indicated T 9.8
TEST SEQUENCE: Test No. _12  Project No. 1827-01
Odometer ) Odometer
Date tart Time Start End Time Fnd

Road Precondirion:
Dyno‘Précunﬂition:
Cold Soak: - 8/20/79 1700 _ 0323
Fuel Trinsfer: ’

"Heat Build:

CVS Test: Co 8/21/79 0823 31338.4 0903 31348.2
Hot Soak: ‘ .
Highway Fuel Economy: _ 8/21/79 0918 31354.0 0931 31363.8

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA



Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949

VEHICLE INFORMATION

Make: Oldsmobile

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

TABLE A-13

Model: Cutlass Cruiser (Wgn) Year: 1979

Engine Serial No. -

Chassis Serial No. 3G35H92434400

Transmission Automatic

Odometer 20892.0

Engine Disp. - 305

V-8

Idle RPM -

Fuel System 1 -

2 bbl

Tank Capacity 18.2

Tank Location

Left Rear

Curb Weight .3475%

Drive Wheel Tire Press.

37 psi

Device

__Baseline

-DYNAMOMETER INFORMATION

" Heat Build:

Serial No. __ Clayton 1289P

CARBON TRAP INFORMATION

Serial No. -

Tnertia 40008

Final We. (g) -

Road Horsepower @ 50 MPH

Actual 13.2

Initial We. (g)
Net We. (g) -

9.8

. Indicated

TEST SEQUENCE:

. Date -

Project No. 1827-01

Odonecer
End

Test No. 13

Odometer

Start ‘End Time

Start Time

Read Preconditican:

Dyno Precondition:

Cold Soak:

8/20/79 .

1004

Fuel Transfer: .

1645

CVS Test:
Hot Soak:

8/21/79

20892.0 1045 20902.6

_1004

Highway Fuel Economy:

8/21/79 .

1055 20906.8 1109

TROY, MICHIGAN /| SAN BERNARDINO, CALIFORNIA
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Scott Ehvironhentéi Techno!ogy Inc.

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

TABLE A-~15

VEHICLE INFORMATION

Cutlass Cruilser

Make: Oldsmobile Model: (Wagon) Year: __1979
Engine Serial No. - Chassis Serial No. _ 3G35R92434400
Transmission Automatic

Odometer 20916.8

Engine Disp. - 305  v-8

Idle RPM -

Fuel System 1 -2 bbl.

Tank Capacity _ 18.2
Tank Locaticn Lear Rear

Curb Weight 34754
Drive Wheel Tire Prass. 36 psi . .
Davice Fuel-Max '
- DYNAMOMETER INFORMATION CARBON TRAP INFORMATION
Serial Fo. Clavton 1289P ' Serial No. -
Inertia 4000# - Final Wt. (g) -
Road Horsepower @ 50 MPH ) . Initial We. (g) -
Actual 13.2 Net We. (g) -
Indicated 9.8 ‘ '
TEST SEQUENCE: '~ Test No. 15 _ Project No. _1827-01
] Odemeter Odcmeter

Date Start Time Start End Time End

Read Precondition:

Dyno Preconditioen: A
Cold Soak: - 8/23/79 1644 0849

S ——re—

Fuel Transfer:
. Heat Build:

¢« €YS Test: 8/24/79 0849 20916.8 0929 20927.6
Hot Soak: e
Highway Feel Economy: 8/24/79 0937 20931.2 0950 20940.0 -

TROQY, MICH_IGAI;l / SAN BERNARDINO, CALIFORNIA
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Scott Environmental Techno!ogi lnt

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

TAOY, MICHIGAN / SAN BERNARDINO, CALIFORNIA

TABLE A-14
VEHICLE INFORMATION
Make: Ford Model: Pinto Year: _ 1979 '
Engine Serial No. - Chassis Serial No. 9T11YI 52158
Transmissicn Automatic
Odometer 11253.8
Engine Disp. - 140 4-cyl. = -
Idle RPM -
Fuel System 1 - 2bbl. _
Tank Czpacity 11.7
Tank Location Left Rear
Curb Weight _- 24494
. Drive Wheél Tire Press. 28 psi
Davice ' Baseline
-DYNAMOMETER INFORMATION CARBON TRAP IL'FORHATION- .
Serial No. Clayton 1289P Serial No. -
Inertia 25004 : Final Wt. (g) -
| Road Horsepower @ 50 MPH Initial We. (g) -
Actual 9.4 Net We. (g) -
Indicated 6.4 ]
TEST SEQUENCE: _ ~ Test No. 14 Project No. ]1827-01
Odoﬁeter Odometer
Date Start Time Start End Time End
Road Precondition: - ' |
Dymo Precondition:
Cold Soak: - 8/22/79 1618 0919
Fuel Transfer: ‘
Heat Build: - S
CVS Test: © ___8/23/79 __0919 11253, __1000 = _11265.0 .
Hot Soak: ) _ : )
Highway Fuel Economy: _ 8/23/79 __ 1010 11269.4 1023 11278.6
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Scott Environmental Techno!o&y Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-768-8861 TWX: 510-665-9344

TABLE A~16

QEHICLE INFORMATION
Make: _Ford Model: Pinto Year: 1979
. Engine Serial No. - Chassis Serial Nc. _9T117158158
Transmission Automatic ‘ . .
Odometer 11279.5
Engine Disp. - 140  4—cyl.
Idle RPM
Fuel Systenm 1 - 2 bbl.
Tank Capacity 11.7
Tank Location Left rear
" Curb Weight 24454 ) -

Drive Wheel Tire Press. 28 psi -~
Device Fuel-Max - No exhaust back-pressure valve

-DYNAMOMETER INFORMATION ' CARBON TRAF INFORMATION -

Serial No. __Clayton 12899 . Serial No. -
Inertia 25004 . Final Wz. (g) .-
Road Horsepower @ 50 MPH ‘Initial We. (g) -
" Actual 9.4 ' Net Wz. (g) -
.Indicated 6.4 '
fEST SEQUENCE: | ‘ Test No. 16 ‘Project No. 1827-01
. o  Odometer Odoneter
Date = Start Tice Start "End Time End

Road Precondition:
Dyno P:econditionﬁ 7
Cold Soak: - 8/26/79  _1610_ 1346
Fuel Transfer: o ' )

Heat Build:

CVS Test: - 8/27/79 1346 11279.5 1427 © _11289,5
Hot Soak: ' e
Highway Fuel Economy: 8/27/79 1434 11293.5 1447 11303.5

TROY, MICHIGAN / SAN BEANARDINO, CALIFORNIA



'Scott Erivironmental Techno!ogy Inc.

~ - PLUMSTEADVILLE, PA. 18949

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

TABLE A-17

VEHICLE INFORMATION

Make: Chevrolet

Model: Chevette Year:

-

Eagine Serial No.

Chassis Serial Xo.

Transmission Automatic

1979
186809Y118162

Odometer 7044.9

Engine Disp. 98

Idle RPM

Fuel System 1 - 2 bbl

Tank Capacity 12.5

Tank Locatjon Left Rear

Curb Weight 2109

Drive Wheel Tire Press.

39 PSI -

DYRAMOUZTER INFOSMAT ION

Serial No.  Clayton 1289P

CARBON TRAP INFORMATION

Serial No.

Inertia 25004

Pipal Wt. (g)

Rcad Horsepower @ 50 MPYH

Actual 9.4

Initial We. (g)

Net Wt. (g)

Indicated 6.4

TEST SEQUENGE:

Test No. 17

Odometer

Star:t Time Start End Time

Project Ho.

1827-01

Odometer
End_

Date

Road Precondition:

Dvno Frecondition:

Cold Soak:

8/28/79

1615

Fuél Tranzsfer:

Heat Build:

CVS Test:

8/29/79

1426 07044.9 1506

1426

07055.0

Het Soak:

8/29/79

1511 07057.2 1524

07066.8

Highway Tuel Eccnomy:

TROY, MICHIGAN / SAN BERNARDING, CALIFORNIA .
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"Scott EnvirCnmental_'Tec_Hnology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-886% TWX: 510-665-9334

TABLE A-18 ..

VEHICLE INFORE[ATION
Malke: Chevrolet Model: Chevette ’ Year: 1979
Engine Serial Yo. - Chassis Serial No.  1B6809Y118162
{ransmission Automatic
Qdomzter ‘ 07074.3
Engine I‘is?- 98 .
Idle PPM -
Fuel Svstcm 1 - 2bbl
Tan!k Capacitcy 12.5
Tank Location Left Rear .
Curb Weight 2109% . )
Drive Wheel Tire Press. 39 psI -
Device Fuel-Max
DYRAMOMETER IL\TFC’:'.:}.":ATION ' CARPON TRAP TNFORMATION
Serial No. layton 12899 Serial No. o
Inertia 25008 - Final We. (g) -—
Koad llorscpower @ 50 MPH Initial Wr. (g) =
Actual 9.4 ' . Net We. (g) —
Indicatad 6.4 . ’
TEST SEQUENCE: ' 7 Test No. 18 Project No, _ 1827-01
| Odometer | Cloneteyr
. Date - Start Tire Start End Time End
Road Precondition:
Dyno Precondition: -
Cold Sonk: 8/30/79 1750 0901
Fuel Transfer: o -
Heat Build: _
C¥S Test: | 8/31/79 0901 _07074.3 _ 0942 . _07085.1
ilot Svak: . _ | .
Figlway ¥uol Feenomy: 8/31/79 0949 07088.1 1001 . 07097.7

.~ TROY, MICHIGAN [ SAN BERNARDINO, CALIFORNIA




62

Scott Environmental Technology Inc.

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

TABLE A-9

VEBICLE INFORMATION .
Make: Oldsmobile Model: Cutlass Cruiser Year: __1978
Engine Serial No. - ' Chassis Serial No. 3H35#8G404250
Transmission Automatic RJ 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
Cutb Weight. 34029
Drive Wheel Tire Press. 37 psi .

Device ] -Baseline

-DYNAMOMETER INFORMATICN

CARBON TRAP INFORMATION

Serial No. Clayton 1289P Serial No. -
Inertia 3500 Final We. () -
Road Horsepower @ 50 MPH Initial We. (g) -
Actual 12.3 Net We. (g) -
Indicated ' 9.0
TEST SEQUENCE: Test No. __ 9  Project No. 1827-01
Odometer Odometer

Date

Start Time Start End Time - End

Road Precondition:

Dyno Precondition:

Cold Soak: - 8714179

Fuel Transfer:

Heatr Build:

_48592.2 _ 1442 _L4REQZ.8

CVS Test: ' 8715779 1400
Bot Soak: ' :
Highway Fuel Economy: _ 8/15/79 1448

48605.3 1501 49615.0

TROY, MICHIGAN [/ SAN BERNARDING, CALIFORNIA
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Scott Environmental Technology Inc.

PHCNE: 215-766-8861

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

PLUMSTEADVILLE, PA. 18949 TWX: 510-665-9344

1978 Lincoln

TROY. MICHIGAN / SAN BERNARDINO, CALIFORNIA

Veh. Coptinentzl Odometer R ing: Date 8/7/79
Vin: 8Y824881792 Finish ?ﬁgiﬁs 1 Proj.f#__ 1827.01
Trans. Automatic Start 07509.0 Run # 1
Carbs. 1 bbls. 4 Miles/Kms - Dev. Baseline
Eng. CID; 460 Dyno RHP 14,7 @50 MPH
Idle RPM - Timing - Dyno Inertia snnn #
AnalystD, Gulick Driver_§. Stranick Calculator__n_ cunlirk
Dry Bulb Temp. 80.0 op Barometric Press. 749,27 mm Hg
Wet Bulb Temp. 67.0 OF CVS Pump Press. 15.8" mm Hg
Relative Himidity 54 z . (P) Sample Press. 733.47 mm Hg
Specific Humidity 78 gr/lb _ (T) Sample Temp. 572.0 °Rr
Ky 1,0143 (V) CvS Pump Disp. +3105 CFR
EXHAUST BAG DILUTION AIR CORBECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43
N 9143 Revs :
CO,  2.40 X co, 04 % o, 2.36 2 Co, 1335.6 gnms
CoO  1073,0 ppm co 9.0 ppm CoO  997.5 ppm €O - 35.7 gms
BC  140.69 ppm BC  5.61 ppm. | HC  136.13ppm, HC 2,41 gms
NO, 39.4 ppm ROy 0 PPm NO, 39.40 ppm NO, 2.35 gms
Cold Stabalized Mode WF = 1.0
N 15625 Revs
Coy 1.38. 2 €Oz .04 z COy 1,34 2 €0, 3012.1 gms
co 52.0 ppm co 7.0 ppm co 43,5 ppm co 6.2 gnms
HC 18.34 ppme BC 5.57 ppme HC 13.34 ppme HC .94 gms
NOx 22.9 ppm NOx .0 ppm NOy 22.93 ppm NO, 5.44 gms
Hot Transient Mode WF = ,57 -
N 9118 Revs :
COy 1.86 2 COy .04 4 CO2 1.82 2 C02 1360.8 gms
co 82.0 ppum co 8.0 ppm co 70.8 ppm co 3.3 gms
HC 30.79 ppm, HC 4,26  ppmg HC 27.12 Ppmg BC .63 pgms
NOx 50.2 ppm N0, o3 ppm NO, - 49.99 ppm NO, 3.94 gnms
Results: co2 5708 grams/test co, 761.1 gpm
' CO - 45.3 grams/test co 6.0 gpm
EC 3.99 grams/test HC .53 gpm
NO, 11.74 grams/test ¥Oo, 1.56 gpm
Urban Fuel Economy 11.48 MPG



1978 Lincoln

Veh. Continental Odometer Reading: Date 8/8/79
Via:  gyp2a881792 Finish 07544 .1 Proj.# 182701
Trans. ic Start 07534.,5 Rup # 3
Carbs._1 bbls, & Miles/Kms - Dev. Fugl-Max
Eng._ Y-8 Disp, 460 Dyno RHP 14,7 @50 MPH
Idle RFM - Timing - Dyno Inertia spngn#
AnalystD, Gulick Driver 5. Stranick Calcuylator D. Gulick
Dry Bulb Temp. 93.0 o°F ~ Barometric Press. 746.05 wm Bg
Wet Bulb Temp. 68.0 oF CVS Pump Press. 15.80 wmm Hg
Relative Himidity 26 F 4 (P) Szmple Press. 730,25 mm Hg
Specific Humidity 69 gr/1b (T) Sample Temp. 572.n °R
Ky 9725 (V) CVS Pump Disp. 3105 CFR
EXHAUST -BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSTS ANALYSTS CONCENTRATIONS EMISSTONS
Cold Transient Mode WF = 43
N $362 Revs -
Coz 2.09 X o7} 04 4 €O, 2.05 % €O 1182.0 gms
€0 277.0 vppm co 12,0 ppm co  253.5 prm co 9.2 gms
HC  110.58 ppmg HC 3.99 ppm, BC 107,22 pPm. HC 1,94 gms
NOx 190.5 ppu NO, .0 ppm NOy 190,50 PPm NO, 11,12 gms
Cold Stabalized Mode WF = 1.0 ]
N 15578 Raevs , .
COp 1:36 2 - €02 .04 4 Co, 1,32 2 COp 2945.3 gms
o 37,0 ppm co 10,0 ppm Cco 26.8 ppm €0 3.7 gms
HC 17,27 PpPme HC 3.65 PPme BC  13.99 pPoc “HC .98 gms
NOx 116.5 ppu NOx 5 PP NG, 116,05 ppm NO, 2A,22 gms
Hot Transient Mode WF = 57
N 9114 Revs
co, 1.8 2 cop, 04 3 €0, 1.81 % CO2 1346.7 2zms
co 62.0 ppm co 9,0 prm €0 51,5 ppm o 2.4 gos
HC 30.22 ppm, HC 1.68 ppm, HC 28.77 Ppme BC .67 gms
NOy 218.0 ppm NOy .0 ppm NO, 218,00 ppm NOyx 16.42 gos
Results: COz 5474 grams/rest Co;, 729.8 gpm
' CO. - 15.4 grams/test co 2.0  gpm
HC 3.59  grams/test HC 47 gpm
NOy 53.77  grams/test NO, 7.17 gmm
Urban Fuel Ecomomy 12,n7 MPG

TABLE B-3

7] Scott Environmental Technology Inc.
—:":f'“‘ PLUMSTEADVILLE, PA. 18349 PHONE: 215—-766-8861 TWX: 510-665-9344

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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=]  Scott Environmental Technclogy Inc.

Urban Fuel Economy

TROY, MICHIGAN /[ SAN BERNARDINO, CALIFORNIA

_
S PLUMSTEADVILLE, PA. 18949 PHONE: 215—-766-8861 TWX: 510-665-9344
TAEBLE B-2
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE
1979 Oldsmobile
Veh. _ Curlass Salon Odometer Reading: Date 8/7/79
Vin: 3G0O9H9G27788 Finish 07965.2 Proj.# 1827-01
Trans. Automatic Start 07955.1 Run § 2
~ Carbs. 1 bbls. 4 Miles/Kms — Dev. Baseline
Eng.  _V-B CID: 305 Dyno REHP 12.3 @50 MPH
Idle RPM - Timing - Dyno Inertia_3500#
AnalystD. Gulick Driver _S. Stranick Calculator_D. Culick
Dry Bulb Temp. 85.0  °F Barometric Press. 749.70 wm Hg
Wet Bulb Temp. 69.0 oF CVS Pump Press. 15.80 mm Hg
Relative Himidity 44 b4 (P) Sample Press. 733.90 Hg
Specific Humidity 81 gr/lb (T) Sample Temp. 570.0 °R
Ky 1.0290 (V) CVS Pump Disp. .3105 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATICNS EMISSIONS
Cold Transient Mode WF = .43
N 8213 Revs . ) : )
CQy 1.37 % €Oy 04 4 002 1.33 2 C0s 761.3 pgms
co 13540 ppm co 6.0 ppm co 1293.8 ppm co 46,9 gme
BC 226.93 ppm. HC 4.93  ppm, HC 222,56 ppm, HC 3.99 gms
NO,. 45.83 ppm NO,, | ppm NOx 45,54 ppm NO, 2.79 gnms
Cold Stabalized Mode WF = 1.0
N 15674 Revs -
Co3 .93 2 Coy 04 z Co, b9 2 C0z 2035.5 &us
CO  50n.0 ppm co 3.0 ppm CO  476.6 PPm €O  g8.4 &ms
HC  81.25 ppmc BC 3.98  PPme HC  77.56 PPmc HC ° 5,51 @&ms
NOy 13.6 ppm NOx .0 PP NOy 13.64 PP® NO, 3,30 s&oms
Hot Transient Mode WF = .57
N 9126 Revs '
C03p 1.28 X COZ 04 b4 002 1.24 % €0z  931.9 gns
co 572.0 ppm co 11,0 Ppm co 540.0 ppnm - €O 25.7 gms
HC  92.85 ppm; HC 3.65 PP, HC 89.56 Ppm, BC 2.11 gns
NOy 32.0 ppm KOy .0 PP RO, 32.07 ppm ROy 2,58 gms
Results: coz 3708 grams/test C0, 494.5 gpm
‘ €O 141.0  grams/test co 18.8 gpm
HC 11.62  grams/test BC 1.55 gpm
NO, 8.68 grams/test No, 1.15 gpm
16.76 MPG
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Scott Envircnmental Technclogy Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215~766-8861 TWX: 510-665-9344
TABLE B-4

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

19279 0Oldsmobile

Veh. tntiass Salan Odometer Reading: Date 8/9/79°
Vin: 3G09HIG427788 Finish 07987.6 Proj.# 1827-01
Trans._Antromatic Start 07977.5 Rum # 4
Carbs. 1 bbls. & Miles/Kms - Dev. Fuel-Max
Eng. V-8 __ Displ. 305 Dyno RHP 12.3 @50 MPH
Idle RPM_- Timing - Dyno Inertia 33004
Analystp, gulick Driver_ 8, Stragick  Calculator __ D, Gulick
Dry Bulb Temp. 75.0 °f Baro:netric Press. 749,96 mm Hg
" Wet Bulb Temp.- 67.0 oF CVS Pump Press. 15.80 m=mm Hg
Relative Himidity 66 Z (P) Sample Press. 734,16 vm Eg
Specific Humidity 87 gr/1b (T) Sample Temp. 565.0 °R
’ Ky 1.0597 © (V) CVS Pump Disp. .3105 CFR
EXHAUST BAG _ DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS _ _ ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43
N. 9336 Revs - )
Co, 1.35 % €Oy 04 4 €O, 1.1 2 Co, 766.8 gms
co 850.0 ppm Cco 7.0 Prm Cco 803.6 ppm co - 29.8 gms
HC  206.12 pPm¢ HC 4.12  ppmg HC  202,44ppm, HC 3.71 guos
NO, 108.5 ppm NO, W0 ppm NOx 103.50ppm NO, 7.00 gms
Cold Stabalized Mode WF = 1.0
N 15658 Revs , 4
co, .94 % | cop .04 X o, .90 2 €0,  2054.6 gms
co 254.0 ppm co 11.0 ppm co 235.0 ppo co 33.8. gms
HC 50,48 ppme HC 3.54 ppme HC 47,19 ppmc HC 3.38 gnms
NOy 3.7 ppm NO, 0 ppm NO, 36.72 ppm NO, 9,24 gms
Hot Transient Mode WF = .57
N - 9124 Revs
Co0; 1,24 % co, .04 X o,  1.20 2 €02 909.3 gms
CO  194.0 ppm co 8.0 PPR co” 178.1 ppm co 8.5 &gms
BHC  53.07 ppm, HC 2.92 - ppme BC  50.42 Ppmg HC 1.2n g=s
N0y 104.9 ppm NOy W0 pPpPm O, 104.96ppm NOy 8.78 gms
Results: €Oz 3731 grams/test Co, 497.5 grm
: ¢co - 72.2 grams/test co 2.6 gpm
HC 8.30 grams/test BC 1.10 gpm
NO,. . 25,03 grams/test NO, 3;33 gprm
) MPG

Urban Fuel Economy 17.18

TAROY, MICHIGAN | SAN BERNARDING, CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA, 18949 PHONE: 215-766-8861 TWX: 510-665-9344
TABLE B-5

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1977 Dodge ) .
Veh. Aspen Wagon Odometer Reading: Date 8/13/79
Vin: NH&45G7F252970 Finish -11403.7 Proj.# 1327-01
Trans. Automatic Start 11393.0 Run # 5
_ Carbs._1 bbls. 2 Miles/Kms = Dav. Baselipe
Eng. V-8 Displ. 318 Dyno RHP 13.2 €50 1°H
Idle RPM - Timing - Dyno Inertia 40004
AnalystD. Gulick Driver §. Stranick Calculator D, cGuiick
Dry Bulb Temp. 77.0 oF Barometric Press. 747 .84z Hg
Wet Bulb Temp. 63.0 °F CVS Pump Press. 15.99 mm Hg
Relative Himidity 45 b4 (P) Sample Press. 731.85mm Hg
Specific Humidity 64 ge/lb (T) Sample Temp. 567.5 °R
KH .9508 (¥} CVS Pump Diap. .3103 CFR
EXHAUST BAG : DILUTION AIR : CORRECTED EXH. WEIGHTED MASS
ANALYSIS ) ANALYSIS CONCENTBATIONS EMISSTONS
Cold Transient Mode WF = .43
N 9107 Revs ) : :
COy .46 2 Coq N T z o, 1.42% co, 804.7 gms
co 3900.0 ppm co 5.0 ppm co 3729,%pm €o 133.8 gms
HC  599.18ppm. HC 3.98 ppm; | HC  595,70pm, HC  10.59 gus
NO, 34.8 ppm NOy 0 ppm | NOx  34.,81ppm No, 1.95 gms
Cold Stabalized Mode WF = 1.0 | )
N 15669 Revs ’
co,  1.00 % o, 04 2 Co,° .96 . CO;  2175.5 gms
co 680.0 ppm co 13.0 ppm co 645.2 ppm . €O 92.6 gms
BC 116,41 ppme HC 4.97 ppoe HC 111.8Ppmc HC 7.95 gms
NOy 30.9 ppm NOx N ppm NO,  30.91ppm NO, 6.93 gus
Hot Transient Mode WF = ,57
N 9127 Revs '
Coz 1.32 Z Cco, .04 y 4 C('.'2 l.28% Co2 963.0 gnms
co 812.0 ppm co 12,0 ppa co 768.9 ppm Co 36.6 gms
HC 165.17 ppu, HC 3.00 ppm, HC 162,.48pm, | HC 3.83 gma
NOy 55.4 ppm . NOx 0 ppm RO, 55.42 ppm NOy 4,12 gms
Results: CO2 3943  grams/test : | €0y  525.7 spm
. €CO0 - 263.1 pgrams/test co 35.0 grom
HC 22,38 grams/test HC 2,98 gpm
NG, 13.01 grams/test RO, 1.73 gpm

Urban Fuel Economy 15.02 MP

TROY, MICHIGAN [ SAN BERANARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

PHONE: 215-766-8861
TABLE B-6

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

A PLUMSTEADVILLE, PA. 18949 TWX: 510-665-9344

1977 Dodge

Veh. Aspen Wagon Odometer Reading: Date 8/14/79
Vin: _ yH45G7¥252970 Finish 41428.9 Proj.# 1827-01
Trans. Automatic Start 41418.3 Run # 6
Carbs.]1 bbls. 2 Miles/Kms - Dav. ‘Fuel-Max
Eng._ V~8 Displ. 318 , Dyno RHP 13.2 @50 MPH
Idle RPM -  Timing - Dyno Inertia 40004
Analyst D. Gulick Priver 5. Stranick Calculator D. Gulick
Dry Bulb Temp. 82.0 oF Barometric Press. 746,60 pm Hg
Wet Bulb Temp. 69.0 oF CV¥S Pump Press. 15.99 om Hg
Relative Himidity 52 Z (P) Sample Press. 730.61 mm Hg
Specific Humidicy 85 gr/lb  (T) Sample Temp. 562.0 °R
Ky 1.0493 (V) CVS Pump Disp. »3103 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43
N 9100 Revs _ :
€O  1.40 X co, .04 X co, 1.3 % co; 776.2 gus
co 3070.0 ppm Cco 12.0 ppm co 2925.4ppm co 105.7 gms
HC 424,32 ppm, HC 6.2  ppm, BC  418.91ppm_ HC 7.50 gms
NO, 77.5 ppm NO, .0 ppm NOy 77.50 ppm NO. 4.82 gms
Cold Stabalized Mode WF = 1.0
N 15642 Revs ' :
c02  1.03 2 o - .04 X o, .99 2 C0, 2257.8 gms
co 762.0 ppm co 10.0 ppm €0 725.0 ppm co 1In&.7 gns
HC 117.44 ppme HC 5.53 ppm¢ HC 112,37ppmg HC 8.04 gms
NOy 44.3 ppm ROy .2 pPpm NO, 44.70 ppm NO, 11.13 gus
Hot Transient Mode WF = .57
N 9116 Revs ’
co 847.0 ppm co 9.0 ppm co 801.5 ppm co 8.4 gms
HC 159.95 ppm, HC 4.87 ppm, HC 155.63Ppm, HC 3,70 gms
NOy 141.5 ppm NOy -0 PPR NO, 141.50ppm NOy, 11.70 gms
Results: oz 4087 grams/teat €0, 544.9 gpm
. CO - 249,0 grams/test _ co 33.2 gpm
HC 19.24  grame/test HC 2.56 grm
ROy, 27.67 grams/test ' KOy 3.9 gpm
Urban Fuel Economy MPC

14,65
TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

PHONE: 215-766-8B861
TABLE B-9
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

TWX: 510-665-9344

PLUMSTEADVILLE, PA. 18249

1978 0ldsmobile

Date . 8/15/79

Veh. €Cutlass Cruiser Odometer Reading:
Via; 3HISHBGAU4Z30 Finish 48602.8 . Proj.# 18Z27-01
Trans. Start  48592.2 Run # 9
Carbs.1 bbls. 2 Miles/Kms = Dev. Baseline
Eng. o Dyno EHP 12.3 €50 MPH
Idle RPM - Timing - Dyneo Inert:fa 35004#
Analyst 7, Gnliieck Driver S. Stranick Calculator n. Gnlick
Dry Bulb Temp. 69.0 °p Barometric Press. 747.91 mn Hg
Wet Bulb Temp. 53.0 oF CVS Pump Press. 15.71 mm Hg
Relative Himidity 49 4 (P) Sample Press. 732,20 mm Hg
Specific Humidity 54 gr/lb  (T) Sample Temp. 568.,0 ©g
Ky 9101 (V) CVS Pump Disp. .3105 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ARALYSIS AMALYSIS CONCENTRATIONS EMTISSTONS
Cold Transient Mode WF = .43
N 9155 Revs . ‘
co 35650 ppm co 9.0 ppm co 3398.0ppm co 122,6 gms
HC 342.52 ppmc HC 3.26  ppm, EC 339,71ppm, HE 6,07 gms
NO, ~ 34.3 ppm RO, 0 ppm NOx 34.34 ppm NO, 1.85 gms
Cold Stabalized Mode WF = 1.0
N 15677 Revs o
COz 1.00 2 Coz 04 z Coz .96 2 €0z 217¢,8 gms
CO  185.0 ppm co 12,0 ppm €0 167.6 PPm - CO 24,0 8us
HC  41.16 ppmc HC  2.94 ppm HC  38.44 Ppme BC 2,73 gus
NOx 21.5 ppm NO, .3  ppm NOy 21.27 ppm N0,  4.57 gms
Hot Transient Mode WF = .57
N 9143 Revs
Cop 1.35 2 COo5 N4 4 c02 1.31 Z C02 937.9 gms
co 212.,0 ppm co 8.0 ppm co 196.0 ppm co 9,3 gms
HC 64.20 ppm, HC 2.62 PPm, HC 61,86 Ppum, BC 1.46 gms
NO 37.1 ppm NOx - oh PP RO, 36.75 ppm NOx 2.62 gms
Results: COz 3996 grams/test 'CUZ 532.8 grm
‘ co 156.0 grams/test 20.8 gm
HC 10,27 grams/test BC 1.36 gpm
B0, 9.05 grams/test : Koy 1,20 gpm
Urban Fuel Eccnomy 15.55 MPG

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

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

- TABLE B-10
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1978 Oldsmobile

Veh. Cutlass Cruiser Qdometer Reading: Date 8/16/79
Vin; IH35H8GL04250 Finish . 48625.3 Proj.# 1827-01
Trans. Automatic Start 48615.1 Run # 10
Carbs._1 bbls. 2 Miles/Kms - Dev. Fyel-Max
Eng.__ V-8 Displ. 305 , Dyno RHP 12,3 @50 MPH
Idle RPM - Tining - Dyno Inertiaz 35004
Analyst___ D. Gylick Driver__S. Stranick Calculator D. Gulick
Dry Bulb Temp. 72.0 op Barometric Press. 752.25 mm Hg
Wet Bulb Temp. 59.0 °F CVS Pump Press. 15.71 mm Eg
Relative Himidity 45 4 {P) Sample Press. 736.54 =m Hg
Specific Humidity 54 gr/lb (T) Sample Temp. S67.0 °R
Ky 5101 (V) CVS Pump Disp. .3103 CFR
EXHAUST BAG . DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS _ ANALYSIS CONCENTRATIONS N E EMISSIONS
Cold Transient Mode WF = .43
N 9141 Reva . ’
o, 1.54 X co, .04 4 co, 1,50 2 €O, 859.0 gms
co 2068.0 ppm co 10.0 PpPm co 19683.0 ppm co 71.4 gms
HC 131.74 ppm, HC - 4.00 ppm. | HC 128,26 ppm, HC 2.30 gms
NO, 124.4 ppm RO, -0 PP N0y 124,41 ppm NO, 6.75 gms
Cold Stabalized Mode WF = 1.0 )
N 15654 Revs .
co, .9 2 co, .06 X .| €0, .92 % Cop 2097.6 gms
co 23.0 ppm co 2.0 PP CO  14.9 ppm co 2,1 gms
BC 22.43 ppme HC 3.96 PPme HC 18.75 ppm, HC 1.34 gnms
RO, 53.6 ppm Ko, = .0 ppm NO. 53.64 ppm NO, 11.59 gms
Hot Transient Mode WF = .57
N 9119 Revs
co, 1.26 2 CO4 N4 4 €0, 1.22 2 Cop 923.6 gns
Co 82.0 ppm co 12.0 PPR co 68.1 ppm co 3.2 gms
HC = 39.79 ppm, HC 2.98  ppm EC 37.09 Ppm, HC .88 £ms
NOy, 108.7 ppm NO,. .0 pPpm NO, 108.79 ppm NOy 7.80 gnms
Results: Cop 3880 grams/test co, 517.3 gmm
' €O - 76.8 grams/test Cco 10.2 gpm
BHC 4,52 grams/test HC 60 gpm
NO, 26.14  pgrams/cest NO,  3.48 gpm
‘Urban Fuel Economy 16,56 MPG -

TROY, MICHIGAN [/ SAN BERNARDING, CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA, 18949 PHONE: 215-766-8361 TWX: 510-665-9344

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

1977 Mercury

Veh. Monarch ' Odometer Reading: Date 8/15/79
Vin: 7W37F539757 Finish 31295.5 Proj.# 1327~-01
Trans. Automatic Start 31285.2 Run # .|
Carbs.l bbls. 2 Miles/Kms - Dev. Baseline
Eng._ V-8 Displ. 302 Dyno RHP 13.2 _850 MFH
Idle RPM_ -~ Timing - Dyno Inertia 4000#
Analyst D. Gulick Driver  S. Stranick Calculator D, Gulick
Dry Bulb Temp. 77.0 of Barometric Press. 747.96 =m Hg
Wet Bulb Temp. 67.0 oF CVS Pump Press. 15.99 mm Hg
Relative Himidity 59 z (P) Sample Press. 731,97 wm Hg
Specific Humidity 83 gr/lb (T) Sample Temp. 567.0 °r
. Kg 1.0390 . (V) CVS Pump Disp. .3103 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CORCENTRATIONS EMISSIONS
Cold Transient Modg HI-" = 43
N 9164 Revs .
CO; 1,47 Z co, .06 % co, 1.43 Z cop, B816.0 gms
cQ 2225.0 ppm co 9.0 PPR Co 2111.9ppm co 76.3 gms
HC  369.55 ppm. | EC 2.62  ppmg HC = 367.26ppm,_ HC - 6.57 gms
NO, 93.5 ppm NO, o1 Ppm NOx 93.53 ppm T NOy 5.77 pgms
Cold Stabalized Mode WF = 1.0 |
N 15655 Revs _ :
€0z .99 F 4 . CO2> 04 4 - Coy 95 2 Co» 2153.2 gus
co 694.0 - ppm Co 10.0 ppm co €58.5 pmm Co 94.5 gus
HC 110.10 ppme HC 3.26 ppmc HC 107.09ppme HC 7.61 gos
N0y 34.3 ppm No, ) PPm NOy  34.07 ppm No, 8.35 gms
Hot Transient Mode WF = .57 '
N 9119 Revs : ) )
CO2 i.3n 2% CO0» .04 b4 COZ 1.26 Z Co2 948.2 gns
co 943.0 ppm co 10.0 ppm CO”. 892,6 ppm co 42,5 gms
HC 158.20 ppm. HC 3.26  ppm. BC 155.28Ppm, BC 3.66 gms
ROy 53.3 ppm NOy «3 - ppm Ko, 53.55 ppm NOy 4.35 gms
Results: €02 3917  grams/test _ - cop 523.3 gpm
| ' €O - 213.5  grams/test co 28.4 gpm
HC 17.86 grams/test HC 2.38 gpm
O, 18.48 grams/test No, 2.46 gpum
Urban Fuel Economy 15.43 MPG

TROY, MICHIGAN | SAN QERNAHDINO. CALIFORNIA
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Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA, 18949 PHONE: 215-766-8861 TWX: 510-865-9344
. TABLE B-12 .
EXHAUST EMISSTON DATA SHEET 1975 FEDERAL TEST PROCEDURE

1977 Mercury

Veh. Monarch Odometer Reading: Date 7 8/21/79
Vin: IW37F539757 Finish 31348.2 Projf.# 182701
Trans._Automatic Start 31338.4 Run ¢ 12
. Carbs. 1 bbls. 2 Miles/Kms - Dev. Fnel-May
Eng. V-8  Displ. 302 Dyno RHP 13,2 @50 MPH
Idle RPM - Timing - Dyno Inertia 40008
AnalystD. Gulick Driver_B. Markley Calculator, D. Gulick
Dry Bulb Temp. 73.0 °F Barometric Press. 749.93 mn Bg
Wet Bulb Temp. 67.0 - °F '~ CVS Pump Press. 15.80 wm Hg
Relative Himidity 73 y 4 (P) Sample Press. « 734.13 mm Hg
Specific Humidity 90 gr/lb (T) Sample Temp. 566.0 °R
. Ky 1.0758 (V) CVS Pump Disp. .3105 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS AMALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .&3_
N 9154 Revs . :
€0, 1l.40 % o, .04 X €0, 1.36 Z €0y 779.2 gus
Co 1446.,0 ppm co 12.0 ppm co 1362,.5ppm Cco 49.4 gms
BC 252.58 ppmg HC 5.92  ppmg HC 247.35ppm, BC 444 gms
NO, 194.5 ppm NO, .0 ppm NOx 1%94.51ppm NO, 12.48 gms
4
Cold Stabalized Mode WF = 1.0 .
N 15659 Revs . '
COy .91 2 Coo .04 z co, .87 2 Co, 1982.9 gma
co 510.0 ppm co 14,0 ppm co 476.3 ppm - Co 68.8 gms
HC 96.11 ppma HC . 9.72 ppme : [ 87.09 ppme HC 6.23 gnms
NO, 97.2 ppm NOx -3 ppm RO, 56.97 ppm NO, 24.75 gns
Hot Trangient Mede WF = .57
N 9187 Revs ' .
co 351.0 ppm co 12.¢  pym co 324,0 ppo co 15.6 gms
HC  100.13 ppm, HC 6.70  ppm, BC  94.04 Ppm HC 2.24 gus
Results: Co2» 3636 grams/test COy 484.9 gpm A
‘ cO -133,8 grams/test co 17.8 gpm
HC 12,92 grams/test HC 1,72 gpm
NOy 53.41  grams/test : NO, 7.12 gpm
Urban Fuel Economy 17,10 MPG

THAOY, MICHIGAN / SAN BERNARDINO, CALIFORNIA



Scott Environmental Technology Inc.

PHONE: 215-766-8861
TABLE B~13

EXHAUST EMISSION.DATA SHEET 1975 FEDERAL TEST PROCEDURE

TWX: 510-6659344

PLUMSTEADVILLE, PA. 18949

1979 Oldsmobille

Veh. Cutlass Cruiser  Odometer Reading: Date 8/21/79
Vin; 3G35H92434400 Finish 20902.6 Proj.¢ 182701
Trans. Automatic Start 20852.0 Run # 13
Carbs._1bbls. 2 Miles/Kms___ - Dev, Baseline
Eng. V-8 Displ. 305 Dyno RHP 13,2 @50 MPH
Idle RPM - Timing - .byno Inertia 40004
AnalystD. Gulick Driver B. Markley Calculater D. Gulick
Pry Bulb Temp. 69.0 °F Barcmetric Press. 749,93 mm Hg
Wet Bulb Temp. 66.0 oF CVS Pump Press. 15,87 mm BHg
Relative Himidity a1 4 (P) Sample Press. 734,13 om Hg
Specific Humidity 90 gr/lb (T) Sample Temp. $68.0 °R
g 1.0758 (V) cVS Pump Disp. .3105 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43
N 9158 Revs )
Co, 1.58 % CO4 .04 * co, 1.54 % €Oz 879.7 gms
co 2045.0 ppm o 9.0 Prm co 1921, 7ppm co 69.5 gms
EC 399,20 ppm, EC 5.30  ppm, ~ HC 394,61ppm, HC = 7.07 gms
NO, 62.0 ppm NO, .5 ppm NO, 61.56 ppm RO, 3.93  gnms
Cold Stabalized Mode = 3.0
N 15658 Revs .
cO2 1.13 2 Coy N4 b 4 €O, 1.09 2 Cop 2475.0 gums
co 117.0 ppm €0 8.0 Ppm co 104.2 ppm co .15.0 gns
HC 45.00 ppme HC 6.57 ppme HC 38.99 ppme . HC 2.77 gnms
NOy 15.6 ppm NO, -3 PPm NO, 15.36 ppm NO,, 3.90 gms
Hot Transient Mode WF = .57
N 9149 Revs ,
Co2 1.43 I €O, .04 4 CO2 1,39 £ C0z 1051.2 gms
co 440.0 ppm Y oo 9.0 ppa co 4N8.5 ppm co 19,5 gms
BC  83.35 ppm_ BC 5.98  ppm, HC  78.03 Ppm. EC 1.85 gus
ROy 26.1 ppm ROy .3 PPG NO, 25.92 ppm ROy 2,19 pgms
Results: CO2 4406 grams/test Co, 587.4 gpm
1 €0 - 104.31 grams/test Co 13.8 gpm
BC 11.70  grams/test BC 1.56 gm
NO, 10,04 grama/test mx 1.3 gpm
Urban Fuel Ecconcmy 14.43 MPG

TAOY, MICHIGAN | SAN BERNARDINO, CALIFORNIA
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PHONE: 215-766-8861
TABLE B-15

TWX: 510-665-9344

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1979 Qldsmobile

TROY. MICHIGAN [/ SAN BERNARDINO, CALIFORNIA

Veh. Cutlass Cruiser Odometer Reading: Date 8/24/79
Vin:  3G35H92434400 Finish 20927.6 Proj.# 1827-01
Trans._Aytomatic Start 20916.8 Run # 15
Carbs._1 bbls. 2 Miles/Kms - Dev, Fuel-Max _
Eng.__ V-8 Displ. 305 Dyno RHP 13.2 @50 MPH
Idle RPM - Timing - Dyno Inertia 40004#
Analyst D, Gnlick Driver B. Marklevy Calculator: D, Gulick
Dry Bulb Temp. 76.0 °F Barometric Press. 748.74 v Hg
Wet Bulb Temp. 71.0 °F CVS Pump Press. 1.80 m Hg
Relative Himidity 78 y 4 (P) Sample Press. 746.94 mm Hg
Specific Humidity 107 gr/lb (T) Sample Temp. 567.0 °p
Ky 1.1770 (V) CVS Pump Disp. «- 3135 C¥R
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43
N 9133 Revs , .
€O, 1.60 % €O, .06 % €O, 1.56 % Co0z  9ns5,7 gms
co 1562.0 PPR co 12.0 Ppm €0 1464.3PPm Co 53,8 gms
HC 257.22 PPRe HC 13,85 Ppm. . HC 245,20 PPm, HC 4,46 BmS
N0y  117.6 ppm NO, 0 ppm ROx 117.60PPm NO. 8.36 gms
Cold Stabalized Mode WF = 1.0
N 15643 Revs - .
€02  1.09 2 co2 04 % COz: 1,05 % €0y  2427.78ms
¢o 56,0 Pppm co 12.0 PPm co 42,6 Prm co 6.2 &ms
HC 30.21 PP HC 12,02 PPm HC 19,17 pPmc HC 1.39 Bms
NOx  39.6 ppm N0y .5 pm NOx 39,23 PPm NO, 11,11 sms
Hot Transient Mode WF = .57
N 9161 Revs :
€O 1.40 % CO, 04 Z €0, 1,3 2 €0z  1n49.6 gms
co 41,0 ppm co - 12.0 ppm co 28.3 ppw co 1.3 gms
HC 34.86 Ppm. HC 11.73 PPm BC  24.36 Ppmc BC .59 Ems
ROy 91.7 ppm NOy .4 ppm NO; 91.43 ppm NOyx B.64 gms
Results: CO2 4383 grams/test CO0»  584.4 gPm
. co 61.5 grams/test co 8.2 gpa
HC 6.45 grams/test HC .86 Bm
NOy 28.13 grams/test NOy 3.75 s
Urban Fuel Economy 14,77 MPG



 Scott Environmental Technology Inc.

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

TABELE B-1l4
EXHAUST EMISSION DATA SHEET 1973 FEDERAL TEST PROCEDURE

Veh.__ 1979 Ford Pinto Odometer Reading: Date 8/23/79
Vin: 9T11¥158158 Finish 11265.0 Proi.i 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 MPH
Idle RPM - Tiwing - Dyno Inertia 2500#
AnalystD. Gulick " Driver _ B, Markley Calculator D. Gulick
Dry Buld Temp. 76.0 °F Barometric Press. 751,72 mn Hg
Wet Bulb Temp. 69,0 °F CVS Pump Press. 15.80 mm Hg
Relative Himidity 70 z (P) Sawple Press. 735.92mm Hg
Specific Humidity 95 gr/lb (T) Sample Temp. 566.0 °R
. Ry 1,1037 - (V) CvVS Pump Disp. «3105 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS AMALYSIS CONCENTRATTONS EMISSIONS

Cold Transient Mode WF = .43

N 9209 Revs ) . )

€O, 1.36 2 €0, 04 X €O, 1.322 Co2 762,7 gns .
co 1198.0 ppn co 10,0 ppm Co 1130, 5pm co . 41.4 gms
HC 163.44 ppm, HC 5.90 . ppnm, BHC . 158.1%pm, HC 2.86 gms
NO, 72.3 ppm NO,, .2 ppm NOy 72,20 ppm NO 4.79 gms

Cold Stabalized Mode WF = 1.0

N 15610 Revs 1

CO2 .78 2 - €02 I+ T 4 €04 JJE X €0y 1685.7 gms

co 813,0 ppm co 9.0 ppm co 774.1 ppm co 111,7 gms

HC 55.15 ppme HC 8.76 ppm, HC 46,95 ppm, HC 3.35 gms

NOy 21,1 ppm Ny oh pPPm NO, 20.76 ppm NO_ 5.43 gms

Hot Transient Mode WF = .57 .

N 9141 Revs . ,

CO9 1,13 X% €O, 04 4 Ct'.'l2 1,012 €02 828,56 gms

co 814.0 ppm Cco 10.0 ppm co 769.0 ppm co 37.0 g=s

HC 72.05 ppm, HC 3.88 ppm, HC 68,52 Ppm,. BC l1.63 guns

NOx 58.4 ppm KOy 3 ppm -| WO, 58.14 ppm NOx 5.07 gms

Results: cop 3277 granms/test C0o 43-6.9 grm
CO - 190,2 grams/test . co 25.3 gpm
HC 7.86 grams/test ac 1.04 gm
NO, 15.30 grams/test NO, 2.04 gpm

Urban Fuel Economy 18.47 MPG

TROY, MICHIGAN [ SAN QERN:NRDINO, CALIFOANIA
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Scott Environmental Technology Inc. * -

PLUMSTEADVILLE, PA. 18549

PHONE: 215-765-8861

TABLE B-16

TWX: 510-665-9344

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

Veh. 1979 Fard Pinta Odometer Reading: Date 8/27/79
Vin: 0T11Y158158 Finish 11299.5 Proj.# 1827-01
Trans.___ Automatic Start 11279.5 Run # 16
Carbs._1 bbls. _2 Miles/Kms - Dev. Fuel-Max
Eng. b—cyl. Displ. 140 Dyno RHP 9.4 @50 MPH
Idle RPM - Timing - Dyno Inertia_ 2500%
AnalystD. Gylick _ Driver _S. Stranick Calculator D. Gulick
Dry Bulb Temp. 82.0 °F Barometric Press. 747.17 mm Hg
Wet Bulb Temp. 71.0 oF CVS Pump Press. 15.61 pmm Hz
Relative Himidity 58 b4 (P) Sample Press. 731,56 Hg
Specific Humidity 97 gr/lb.  (T) Sample Temp. 579.5 °r
Ky 1,1153 (V) CVS Pump Disp. «31N6 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTIED MASS
ANALYSIS AMALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = _43
N 9218 Revs . '
Cop 1.36 2 CO2 04 4 co, l.32 2 Co; 741.4 gms
€O 905.0 ppm €0 12.0 Ppo CO 853.8 ppm co N.3 gms
HC 200,06 ppm. HC 9.11  ppm, HC 191.94 ppm, HC 3.38 gms
NOy, 146.0 ppnm NO, 0 pPpm NOx 146,00 ppm No, 9.52 gms
Cold Stabalized Mode WF = 1.0
N 15614 Revs .
CO» .81 4 Coz .04 y 4 €O, 77 z €O, 1704.2 gms
c0 1107.0 ppm co 14.0 ppm Co 1056.2 ppm CO 148.1 gms
HC 76,59 ppm HC  9.65  ppme HC 67.60 ppme BC  4.69 gns
NOx 82.6 ppm NOx .1 PP ROy 82.54 ppm NO, 21.20 gms
Hot Transient Mode WF = .57
N © 9110 Revs
COo2 1.19 2 ] .04 r4 COZ 1,15 2 Co2 846.3 gms
co 1178.0 ppm co 15.0 ppm CO 1115.6 ppm co 52.0 gms
HC  110.87 ppom, HC 9.00  ppm, EHC 102.75 Ppmg HC 2,37 gms
N0y 134.3 ppm NOx .1 ppm N0, 134.21 ppa ROx 11.46 gums
Results: Coz 3292 grans/test . €0y 438,9 gpm
' co 230.5 grams/test co 30.7 gpm
HC 10.45  grams/test HC 1.39 grm
NOy 42,19 grams/test NO, 5.62 gpm
Urban Fuel Economy 18.03 MPG

TROY, MICHIGAN / SAN BERANARDINO, CALIFORNIA
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PLUMSTEADVILLE, PA, 18549 PHONE: 215-765-8361 TWX: 510-665-9344

TABLE B-17
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

1976 Chevrolet

Veh. Chevette Odometer Reading: Date 8/23/79
Vipn: 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. o8 Dyno REP 9.4 @50 MPH
Idle RPM - - Timing — Dyno Inertia 6.4
Analyst __p. Gulick Driver S, Stranick Caleculator D, Gulick
Dry Bulb Temp. 85.0 oF Barometric Press. 746.88 o Hg
Wet Bulb Temp. . 77.0 o°F CVS Pump Press. 15.80 mm Hg
Relarive Himidity pit 4 (F) Sample Press. 731.08 pm Hg
Specific Humidity 128 gr/lb (T) Sample Temp. 573.4 ©°R
. K 1.3317 - (V) cVS Pump Disp. .3105 CFER
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED HASS
ANALYSIS AHALYSTS CONCENTRATIONS EMISSIONS
Cold Transient Mndg WF = .43
N 9172 Revs ) :
COZ 1.07 Z Co2 04 B 4 COZ 1.03 z COZ 581.4 gns
Co 1980.0 ppm co 10,0 ppm cO 1885.,6 ppm Cco 67.4 gms
BC  382.26 ppm’ HC 8.53 ppm HC 374,55 ppm, HC 6.63 gums
NO, 35.5 ppm - No, -0 ppm NOy 35.54 ppm NO, 2.78 gnms
Cold Stabalized Mode WF = 1,0
N 15663 Revs
co; .74 2 | cop .04 % Co; .70 X CO; 1569.2 gms
co 305.0 " ppm Cco 14,0 ppm CO 284,7 ppm co 40.4 gms
HC 51.56 ppmc HC = 8.21 PP HC 43.82 ppme HC 3.08 gms
NOy ° 1A.0 ppm ROy .1 pPpm NOx 15.97 ppm HOx 4,56 pnms
Hot Transient Mode WF = .57
N 9133 Revs
o2 .99 % o, .04 % co, .95 2 €03 707.6 gns
Co 572.0 ppm co 10.0 ppm C0” 539.1 ppm co 25.4 gnms
HC 100.94 ppm, HC 7.14 PPR®, HC 94.36 DPpme HC 2.20 gms
NO, 29.7 ppm NOy o2 PPR NOy 29.57 ppm RO, 3.65 gnms
Results: 7 coz 2858 grams/test Co, 381.1 gpm
\ CO 133.3 grams/test co 17.7 gpm
- HC  11.92 grams/test ' EC 1.58 gpm
HOy 10.79 grams/cest ‘ BOg 1.41 gpm
‘ Urban Fuel Economy 21.41 MPG

TRQY, MICHIGAN [ SAN BERNARDING, CALIFORNIA
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1979 Chevrolet

PLUMSTEADVILLE, PA, 18349

_PHONE: 215-766-8861

TABLE B~13
EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

TWX: 510-665-9344

Veh. Chevette Odometer Reading: Date 8/31/79

Via: 1B6809Y118162 Finish  07085.1 Proj.#  1827-01 -

Trans. Automatic Start 07074.3 Run ¢ 18

Carbs. 1 bbls. 2 Miles/Kms -— Dev. Fuel-Max

Eng. L-4 Disp. 98 Dync RHP @50 MPH

Idle RPM - Timing -— Dyno Inertia 2500#

Analyst D. Gulick Driver 5. Stranick Caleulator D. Guliick

Dry Bulb Temp. . 75.0 °F Barometric Press. 749.77 mm Hg

Wet Bulb Temp: 67.0 °F CVS Pump Press. 15.80 om Rg

Relative Himidity 66 )4 (P) Sample Press. 733.97 mm Rg

Specific Humidity 87 gr/1b (T) Sample Temp. 567.2 °r

EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS

Cold Transient Mode WF = .43

K 93883 Revs . ’

CO2 l.08 z COa .04 4 €0, 1.06 2 Cop 609.7 gms

co 825.0 ppm co 11.0  ppm CO~ 780.4 ppnm co 28.9 gms

(o 238.85 ppm,- HC 5.97  ppm, HC 233.40 ppm, HC 4,29 gms

Cold Stabalized Mode WF = 1.0

N 15667 Revs " .

coz .72 Z co2 .04 % o, .68 % €02 1547.0 sus .

CO 265.0 vppm co 12.0 ppm CO 244.5 ppm co 35.2 gms

HC  36.05 Pppme HC 3.46  PPmM HC 32.78 ppme BC 2,3 gme.

NOx 67.8 ppm NOy .0 PP NOx 67.83 ppm RO, 17.n2 &goms

Hot Transient Mode WF = .57

N 5127 Revs | : )

Co2 96 X Co4 04 Z co, .92 2 C02 694.,9 gus

CO  254.0 vppm co 13.0 ppm coO 232.1 vppm co 11.1 =S

BEC  50.91 ppm. HC 3.28  ppmg HC 47.87 FPpmga BC 1.13 g=s

NOy 131.0 ppm NOy .0 ppm NOy 131.00 ppm NOx 10.91 gms

Eesults: Coz 2851 grams/test €0, 380.2 sgpm.
CoO - 75.3 grams/test co 10,0 &=
BC 7.?7  grams/test HC 1.03 gpm
NOy 38.79  grams/test NO, 5.17 s&pm

Urban Fuel Ecomomy 22_2n0 MPG

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

1979 Mercury

PLUMSTEADVILLE, PA. 18948

PHONE: 215-766-8861

TABLE B~11

TWX: 510-665-9344

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE

Veh. Station Wagon Odometer Reading: Date B/17/79
Vin: — 97747649208 Finish 06787.2 Proj.# 1827~01
Trans. Automatic - Start 06776.4 Run # 11
Carbs. } bbls. Miles/Kms - Dev. Fuel-Max
Eng. V-8 Displ. 302 Dyne REP 14.0 €50 MPH
Idle RFM ~ Timing - Dyno Inertia 4500#
AnalystD. Gulick Driver S. Stranick Calculator D. Gulick
Dry Bulb Temp. 70.0 °F Barometric Press. 754.49 mm Hg
Wet Bulb Temp. 58.0 oF CVS Pump Press. 15.80 =m Hg
Relative Himidity 48 z (P) Sample Press. 738,69 mm Hg
Specific Humidity 53 gr/1b (T) Sample Temp. 565.5 °R
N Ky .9062 “ (V) CVS Pump Disp. .3105 CFR
EXHAUST BAG DILUTION AIR CORRECTED EXH. WEIGHTED MASS
ANALYSIS ANALYSIS CONCENTRATIONS EMISSIONS
Cold Transient Mode WF = .43
N 8126 Revs . . S
€Oy 1,62 % COg .04 F4 €O, 1.58 2 Coy 908,7 gms
co 727.0 ppm ce 10,0 ppm co 684.4 ppm o . 24,9 gms
HC  176.21 PPmc EC 3.00 ppm HC  173,59ppm, HC 3.13 gms
NO, 227,2 ppm NO, .0 ppm NOx  227.25ppm NO, 12,33 gms
Cold Stabalized Mode WF = 1.0
N 15658 Revs : :
coy 1.06 Z Coy 04 4 Co, 1.02% CO; 2340.7 gms
co 27,0 ppn co 8.0 PPR co 18.7 ppm co 2.7 ¢gms
NO, 133.4 ppm NO, .0 ppm NOx 133.42ppm NO, 28.89 gms
Hot Transient Mcde WF = .57
N 9114 PRavs
co 85.0  ppm co 9.0 pPpm co 73.4 ppm co 3.5 gms
HC 44.39 ppma HC 3.36 ppm, HC 41.39 Ppm. HC 98 s
N0y 286.5 ppm ROy .5 Ppm NO, 286.0Sppm KOx 20.55 g
Results: Co2 4323 grams/test €O, 576.4 gpm
‘ €0 - 31,2 grams/test co 4,1 gom
HC 5.83 granms/test HC 77 gpm
NOy 61,78 grams/test KO,  8.23 gpm
Urban Fuel Econcmy 15.14 MEG

TROY, MICHIGAN [/ SAN BERNAADINO, CALIFORNIA
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APPENDIX C
HIGHWAY FUEL ECONOMY

EXHAUST EMISSION DATA

{3} Scott Environmental Technology Inc
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TROY, MICHIGAN [ SAN BEANARDING, CALIFORNIA

=]  Scott Environmental Technology Inc.
‘\“}' PLUMSTEADVILLE, PA, 18949 PHOME: 215-766-8861 TWX: 510-665-9344
TABLE C-1
BIGHWAY FUEL ECONOMY
EXHAUST EXMISSION DATA SHEET
1978 Lincoln

Vehicle Continental Odometer: Date  a/7/79
vIN 8Y82A881792 Finish 07533.3 Project 1827.01
License NJ 845-14J Start 07523,2 Run 1
Trans, Automatic Miles - Device Baseline
Carb. - 1 bbls. & Jdle rpm _~ ' Dya. Load _ - 14.7
Zngine _ V8 cIp 460 BIT = - ' Dyn. Inertia 50004
Analyst D. Gulick Driver  S. Stranick Calculator _ D. Gulick
Dry Eulb Temp., F ' 9] Barometric Press., mm Hg 749 27
Vet Bulb Temp., F 72 CVS Pump Press., mm Hg 15.80
Cr. Water/Lb. Dry Air 87 (P) Sacple Press., mm Hg 733.47

';} Factor 1.0598 {V) CVS Pump Disp., CFR . 3105
{I) Saxzple Tewp., R __ 582.5 (N) CVS Pump ‘Revolutions _, 13782

. DILUTE EXHAUST MEASUREMENTS
COMFONEXT PYN/TM - FACIOR . GRAMS/MILE

ppa HC 411, 16.0%
pp= HC Adr 1.93 )
ppe BC exh. 12,12 $26.10869 11.348 x 20”5 0.07 BC
poie CO exh. . 53 526.10869 22..905 x 1075 0. 84 co
% COp exh. 2.90 526.10869 16.022 x 1072 _549.59 co
ppa KO -
ppa RO, - )
pro N0y 78.96
“(pp= X0) (K} 83.68 526.10869 ' 37.628 x 207 1.66 X0
“PG ‘ 16.11



Scott Environmental Technology Inc.

1978 Lincoln

PLUMSTEADVILLE, PA. 18949

TABLE C-3

PHONE: 215-756-8861

HIGHWAY FUEL ECONOMY
EXMAUST EMISSION DATA SHEET

TWX: 510-665-9344

TAQY, MICHIGAN [/ SAN BERNARDINO, CALIFORNIA

Vehicle Continental Odonmeter: Date 8/8/79
VIH 8Y82A881792 Finish Project 1827-01
. Licenze NJ 845-I4J Start 07548.0 - Run 3
Trang, Automatie f Miles -~ Device Fuel-Max
Carb, - 1 bbls. & Idle rpm - Dyn. load 14.7
" Engine V-8 cip _ 460 BIT - Dyn. Inertia 50004
Analyst D. Gulick Driver S. Stramick Calevlator D. Gulick
Dry; Bulb Temp., F 93 Barometric Pre.ss.,. om Hg 746.05
Wet Bulb Temp., ¥ 68 CVS Pump Press., mm Hg 15.80
Cr. Water/Lb. Dry Air 69 (P) Sample Press., mm Hg 730.25
(X) Factor 0.9726 (V) Cvs Pump Disp., CFR .3105
(T) Sazple Temp., R _579.0 (N) CVS Pump Revolutionms 13646
oo DILUTE EI.I-IAUS':I.' MEASUREMENRTS
COMPONENT PVR/TM ' FACTOR GRAMS/MILE
ppa HC dil. 17.10 '
ppm HC Adxr _ 3.29
ppm BC exh. 13.81 521.76528 11.348 x 10°° 0,08
pp CO exh, . 41 521.76528 22.205 x 10-6 . 0.49
Z CG; exh. 2.75 521.76528 36.022 x 1072 516.86
ppm RO :
pPpa NO, )
pp NOy 385.13
“(pp= ¥O) (K) 374.58 521.76528 17,628 x 10"° 7.35
MPG '17.14

HC

co.



Scott Environneiiar iecnnology Inc.

PLUMSTEADVILLE, PA, 18345

TABLE G-2

HIGHWAY FUEL ECONOMY

PHONE: 215--756-8361

TWX: 510-665-9344

EXHAUST EMISSION DATA SHEET

. 1979 Oldsmobile :
Odometer:

Yehicle Cutlass Saloqm Date SLTLTS
Iy 4GOSHIGA27 188 Finish ___ 07977.3 . Froject _ 1827-01
Lizense PA 951-309 Start 07967.8 Run 2
means. Automatic | Miles - Device _ Raseline
Carb. - 1 bbls. 4 Idle rpm - Dyn. load 12.3
Engine V-8 CID 305 BIT .. - Dyn. Inertia 3500
Analyst D. Gulick Driver s. Stranick Calculator ;D- Gulick
Dry Eulb Texp., F _ 83 Barometric Press., mm Hg 749.70
Wet Bulb Temp., F __71 CVS Pump Press., wm Hp 15.80 .
Cr. Water/Lb. Dry Air 92 {P) Sawmple Press., mm Hg 733.90
(X) Factor 1.0868 (V) CVS Puzp Disp., CFR __ .3105
(¥) Sauple Temp., R 576.5 (1Y) CVS Pump Revoluticns 13574
DILUTE EXHAUST MEASUREMENTS

COMPONEKT PVN/TM FACTOR GRAMS /MILE
ppm HC dil. 12.98 - )
ppm BEC Afr 3.95 _ . .
ppm HC exh. 9.03 523.86345 11,348 x 1078 0.05 HC
ppa CO exh. . 150 523.86845 22,905 % 10~° 2,28 co
ZC0p exh. ___1.93 523.86945 6.0222 2072 g co,
Fpo KO =
ppa NO, - °
ppa NOy 79.0
“(ppn MO ) (K) _85.86 523.86845 37.628 x 1075 1.69 5o_
. 24.12

TROY, MICHIGAN / SAN BEANARDING, CALIFORNIA



| N .
Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949  PHONE: 21 5—-766-8861 TWX: 510-665-9344

TABLE C-4

HIGHWAY FUEL ECONQMY

EXHAUST EMISSION DATA SHEET
1979 Oldsmobile '

Vehicle Cutlass Salon Odometer: Date 8/9/19
VIN 3G09H0G427788 -Finish 07999.0 Project 1827=01
License _PA 951-309 | Start 079894
Trans., Automatic Miles | Device Fuel-Max
Carb. __ 1 bbls. 2 ' Idle rpm Dyn. Lﬁad 12.3
Engine ) BIT i ‘ Dyn. Inertia 3500
Aﬁalyst : Driver Calculator

Dry Bulb Temp., F * 76 ' Barometric Press., mm Hg 749,96
Vet Bulb Temp., F 64 , CVS Pump Press., tm Hg 15.80
Gr. Water/Lb. Dry Air _ 70 (P) Sample Press., mm Hg 734.16
(%) Factor 0.9770 (V) CVS Pump Disp., CFR _ . .3105
(T) Sample Temp., R . 573 (N) CVS Pump Revolutions ., - 13765

. DILUTE EXHAUST MEASUREMENTS
COMFONENT - . Ppw/mM - - FACTOR . GRAMS/MILE

ppu HC dil. - 14.76

ppm BC Air 3,54 , : .

ppm HC exh.  11.22 - $34.67409 11.348 x 1078 _0.07 HC
ppa CO exh, . 27 s . 22.905 x 107° 0.33 o
ZC0p exh. ____1.86 _ 36.022 x 10™2 358.24 co
ppm NO -

ppa MO, -

ppm N0y 209.92

“(gpa %0 ) (X) _205.09 - 37.628 x 10”0 4.13 5o
HPC 26,72 ' :

TROY, MICHIGAN [ SAN BEANARDING, CALIFORNIA
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7]  Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18849 PHONE: 215-766-8861 TWX: 510-665-9344

TABLE C-5

HIGEWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET

. 1977 Dodge
Vehicla _Agpen Waonn Odometer: - Date L1 FGe
VIN NB4SGZF252970 Finish 11418 I . Project 182703
License NJ 660-HOY Start 11409 8 Run s '
Trans. _ Auromatric 7 Miles _ Device . B 24 '
Czrb. _ 1 bbls. 2 Idle rpm __ = ° Dyn. Load  13.2
Engine _ V-8 cp _ - 318 BIT _. - _ Dyn. Inertia 4000#
Analyst D. Gulick Driver __S. Stranick Calculator _D. Gulick
Dry Bulb Temp., F __87 ' Barometric Press., mm Eg 747 .84
Wet Bulb Temp., ¥ __ 68 i CVS Pump Press., mm Hg 15.99
Cr. Water/Lb. Dry Air 72 (P) Sample Press., mz Fg 731.85
(K) Factor . 0.9861 (V) CVS Puop Disp., CFR .3103
() Saxple Temp., R 575.2 (N) CVS Pump ‘Revolutions 13792

. ) DILUTE EXHAUST MEASUREMENTS

COMPONENT PVN/TH . FACTOR GRAMS/MTLE
ppa HC dil. 69.11 '
prm EC Air 2.28 ‘ .
ppm HC exh. 66.83 531.652 11348 x 1070 0.40
ppm €O exh. __. 286 . 531.652 22.605 % 10~° 3.48
% €O, exh. 2.09 531.652 35,022 x 1072 400.26
pps NO -
PPRNO, _ - )
ppm NO,. 144.89
“(ppm 1O,) (K) __142.88 531.652 37,528 % 107° 2.86
wre 21,81

TROY, MICHIGAN [/ SAN BERANARODINQ, CALIFORNIA
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Scott Environmental Techno!ogy Inc.

PLUMSTEADVILLE, PA, 18949

PHONE: 215-766-8861

TABLE C-6

HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET

TWX: 510665-3344

MEG 23.25

TROY. MICHIGAN } SAN BERNARDIND, CALIFORNIA

1977 Dodge
Vehicle Aspen Wagon Odometer: Date 8/14/79
TN NH4567F252970 Finish 4l442.2 '~ Project 1827-01
License NJ 660-HOY Start 41432.1 Bm 6
Traus, _Automatic Miles - - Device Fuel-Max
Carb, 1 bbls, _2 ldle rpm - " Dyn. Load 13.2
“Engine V-8 cip 318 BIT - : Dyn. Inertia 40004 -
Analyst D. Gulick Driver  S. Stranick Calculator _ D. Gulick
Dry Bulb Temp., F R1 Barometric Press.,r mm Hg 746,60
Vet Buld Temp., F 70 CVS Puxmp Press., mo Hg 15.99
¢r. Water/Lb. Dry Adr 89 (P) Sample Press., mm Fg 730.61
() Factor 1.0704 (V) CVS Puxp Disp., CFR .3103
(I) Sample Temp., R _ 571 (®) CVS Pump Revolutions 13784
o DILUTE EJEEAUS? MEASUREMENTS _
COMPONENT PYN/TM FACTOR GRAMS/MILE
ppa HC dil. 94, 4] -
ppa EC Afr 5.19
pp2 HC exh. __ 89,22 534,34503 11.342 x 10°° 0,54
ppn CC exh. 546 534.34503 22,905 % 10°° 6.68
X COs exh. __ 1.92 534.34503 16.022 x 1072 369.56
ppa RO |-
PP KOy -
ppm NO, 224.85 ’
“(ppa MO,) (K) _240.68 534.34503 17.628 x 10~° 4.84

BC

Co
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Scott Environmental Technoloov Inc.
Sy

1978 Oldsmabile
Cutlass Cruiser

TABLE C-9 .

HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEZET

;F;’-.":L'.'__._!
=]
R PLUMSTEADVILLE,PA. 18943  PHONE: 215-766-8861  TWX: 5106659344

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNLA

Vehicle Odometer: Date 8/15/79
yIN 3H35H8G404250 Finish  48615.0 Project 1827-01
License _ NJ 415-HRA Start 48605.3 Run 9
Tracs. Automatic Miles - Device Raseline
Carb. 1 bbls. 2 Idle rpm - Dyn. Load _ 12.3
: En'gine 'v-8 cIpD . 305 BIT (- Dyn. Ineztia3500#
Analyst D. Gulick Driver S- Séranick Calculator D. Gulick
Cry Bulb Temp., F 70 Baroxzetric Press., em Hg 74791
tét Bulb Temp., F 59 CVS Pump Press., mm Hg 15 71
Cr. Water/Lb. Dry Air 57 (?) Sample Press., mm Hg 732.20
(£) Factor 0.9220 {V) Cvs Pump Disp., CFR _3105
(T} Sazple Temp., R _ 567.5 (N) CVS Puzp Revslutions 13792

o DILUTE EXMAUST MEASUREMENTS

COMPONENT PVN/TM FACTOR GRAMS/MILE

ppa HC dil. 139,93
ppm EC Ax 3,28 .
ppa HC exh. 36,68 539.47077 11.348 x 1075 .22
o €0 exh. - 69 22.905 = 10.6 ) 0,85
% €0y exh. 1.90 36.022 x 2072 369.22
PP KO © -
ppzz NO, -
ppm NO. 67.33
“(ppa MO} (K) __62.08 37.628 x 10”5 1.26
HPG ﬁ3.91

WO
x
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1 Scott Environmental Technoiogy lﬁc.

"PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665.9344

(]

oy,
3,

TABLE C-10

HIGHWAY FUEL ECONOMY

. . EXHAUST EMISSION DATA SHEET
1978 Oldsmobile

Yehicle Cutlass Cruiser Odometer: . _. Date 8/16/79
“IN 3IH3ISHBGL04250 ~ Finish __ 48639.2 Project _1827-01
License NJ 415-HRA Start 48629,3 Run 10
Trans. _ Automatic Miles - Device Fuel-Max
Carb, - 1 bbls., 2 Idle rpm ~ - Dyn. Load 12.3
Engine V-8 CID _ 305 BIT - ' Dyn. Inertia _ 35008
Analyst D. Gulick : | Driver S. Stranick Calculator  D. Gulick
DPry Bulb Temp., F _* 73 ' T Barometric Pre.'ss.,' mm Hg 752,25
Vet Bulb Temp., F 59 ) CVS Pucp Press., mm Hg ~ 15.99
Gr. Water/Lb. Dry Adr 52 - (P) _Samplé Press., mn Hg 736.26
(K) Factor . 0.9024 S {V) CVS Punp Disp., CFR '.3105
(T) Sacple Temp., R 571.5 A : (N) CVS Pump Revolutions . 13793

DILUTE EXHAUST MEASUREMENTS

COMPONENT S PYN/TM - ' FACTOR . GRAMS/HILE
ppa BC dil. 40.13 '
ppa EC Alr 3.3 , ,
ppm EC exh. 36.82 538.70441 11.348 x 1070 0.23 HC
pFa €0 exh. _ . 31 : 22.905 x 10°° 0.38 co
X €Oy exh. 1,81 . ' 36.022 x 1072 151 93 co
pra KO
ppa KO,
ppm NO, 230.91
“(ppm NO) (K) __208.38 37.628 x 10~° §.22 X0,
MPG '25.18 7

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

2T

1979 Mercury

Ny PLUMSTEADVILLE, PA. 18549

PHONE: 215-766-8861

TABLE C-7

HIGHWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET

TWX: 5106659344

HPG 21.90

TROY, MICHIGAR [ SAN BERNARDINO, CALIFORNIA

Vahicle Station Wagon Odometer: Date 8/15/79
vIN  9274F649208 Finish  06776.2 Project 1827-01
License NJ 414-KHO Stars 06766.5 Run 7
Teang, Automatic Miles - Device Baseline
Carb. 1 bbls. 2 Idle rpm "~ Byn. Load  14.0
Fngine V-8 )] 302 BIT - ' Dyn. Inertia 4500f
Analyst D. Gulick Driver S- Stranick Calculator D. Gulick
Dry Bulb Temp., F 69 Barometric Press., mm Hg 748,16
Wet Bulb Temp., 7 58 CVS Fuzp Press., mm Hg 15.99
Gr. Water/Lb. Dry Air __54 (P) Sample Press., mm Ag 732.17
() Factor 0.9102 (V) CVS Puzp Disp., CEFR .3103
{T} Saxzple Temp., R 568 {N) €VS Pump ‘Ravolutions . 13790
. DILUTE EXHAUST MEASUREMENTS

COMPONENT PVR/TM - FACTOR . GRAMS /MILE
pra BC dil. 41 138
pez EC air 2.63
ppo HC exh. 38,75 S48, 43854 11.348 x 1070 0,24
PPz €O exh. - 56 ' 22.905 x 10~° 0.63
% €O exh. 2,08 36.022 x 1072 403,51
rpm X0 -
ppa KO, -
ppm ROy 58.78
“(ppm NO) (K) _53.50 32.628x 107° 1.08

co
co

216
x
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%] Scott Environmental Technology Inc.

L PLUMSTEADVILLE, PA, 18949 PHONE: 215—765-8861 TWX: 510-665-9344

TABLE C-11

HIGHWAY FUEL ECONOMY

EXHAUST EMISSION DATA SHEET
. 1979 Mercury

Vehicle Station Wagon Odometer: Date 8/17/79
VIN 9Z74¥649208 Finish 06799.0 . Project 1827-01
License NJ 414-KHO Start 06789.5 Run 11
Trzns, Automatic ~ Miles - Device Fuel-Max
Carb.-__ 1  _ bbls. 2 Idle rpm __ ~ Dyn. Load 14.0.
Engine V-8 cI» 302 BIT - - | Dyn. Inertiat500%
Analyst D. Gulick Driver _ S. Stramick Calculator D. Gulick
Dry Buld Temp., F 76 ' Barometric Press., cm Hg 75449
Wet Bulb Temp., F 60 - CVS Pump Press., mm Hg " 15.80
Gr. Vater/Lb. Dry Air 52 ' (P) Sample Press., mm Hp 733.69
(X) Factor __ 0-9024 (V) CVS Pump Disp., CER -3105
‘(r) Sarple Temp., R 573.3 () CVS Pump ‘Revolutions 13720

. ) DILUTE EXHAUST MEASUREMENTS
COMPONENT - PYN/TM " - FACTOR GRAMS/MILE

pp:h HC Adr 3.03

ppm HC exh.  31.60 . 535.74696 11.3¢8 x 1078 0.19 HC

ppm CO exh. .23 . ‘ 22.905 x 167° 0.28 _co

Z €O, exh. _ 2.05 36.022 x 1072 395.62. o,
ppz NO - '

ppz NO, - .

“(ppm ¥O_) (K) __89.08 ' 37.628 » 10”° 50_
MPG 22.37

Maximum Temperature = 600°F

TROY, MICHIGAN [/ SAN BERNARDINO, CALIFORNIA



Scott Environmental Technology Inc.

i PLUMSTEADVILLE, PA. 18048 PHONE: 215—765-8661 TWX: 510-665-9344

TABLE C-8

HIGEWAY FUEL ECONOMY

1977 Mercury EXHAUST EMISSION DATA SHEEET _

Vehicle lonarch Odometer: Date 8/15/79
VIN 7W37F539757 ' Finish __31308.6 _ . Projest 1827-01
License NJ 677-HPA Start 31299.1 Run 8
Trans. Automatric : - Miles - . Device Baselins
Carb. 1 bbls., 2 Idle rpm = Dyn. Load 13.2
Engine V-8 cip 302 BIT - - Dyn. Inertia 4000
Analyst D. Gulick Driver _S. Stranick © Calculator _ D. Gulick
Dry Bulb Temp., F 74 ' ) Barametric Press., mm Hg 747.96
Wet Bulb Temp., F_ 69 - ct§.Pldzp Press., wm Hg
Gr. Water/Lb. Dry Adr 98 (P) Sample Press. , mm Hg . 731.97
(X) Factor 1.1212 . (V) CvS Pump Disp., CFR +3103
{T) Sample Temp., R 569 (N) CVS Pump ‘Revolutions 13789

.. . DILUTE  EXHAUST MEASUREMENTS _
_ COMPONENT PVN/TM ’ FACTOR GRAMS/MILE
ppn HC a1, 103,60 '
pp= EC Afr 7949 )
ppm BC exh. 100,31 537.41622 11.348 x 10°° 0.61
prm CO exh. . 756 . | 537.41622 22.905 x 10°° 9.31
% €05 exh. 1.85 537.41622 16.022 x 102 358. 14
ppm KO - '
prz RO, -
pp= NO 73.62
“(opm WO) (K) __83.54 537.41622 37.628 x 1078 1.67
MPe 23.69

TROY, MICHIGAN | SAN BERNARDING, CALIFORNIA




Scott Environmental

93

Technology lﬁc |

. ' 1977 Mercury
Vehicle

PLUMSTEADVILLE, PA_ 18949

PHONE: 215-766-8861

TABLE C-12

HIGHWAY FUEL ECONOMY
EXHAUST EMISSIOXN DATA SHEET

TWX: 510-665-9344

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA

Monarch Odometer: Date 8/21/79
VIN 7W37F539757 Finish 31363.8 Project 1827-01
License NJ 677-HPA Start 31354.0 . Rum 12
Trans, _ Automatic Miles - Device Fuel-Max
Caxb.- 1 bbls. 1 Idle rpm - Dyn. Load 13.2
"Engine V-8 cID BIT .- - Dyn. Inertia 4000#
Analyst D. Gulick Driver  B. Markley Calculateor D. Gulick
L;ry Bulb Teinp., F 70 Barometric Press., mm Hg 749,93
Vet Bulb Temp., F 67 CVS Pump Press., mm Hg 15 80
Cr. Water/Lb. Dry Air 95 (P) Sample Press., mm Hg 734.13
(X) Factor 1.1038 (V) CVS Pump Disp., CFR .3105
(T) Sample Temp., R _ 573.5 (N) CV5 Pump Revolutionms 13802
DILUTE EKHAUS? HMEASUREMENTS
COMPONENT PYN/T™ FACIOR GRAMS/MILE

pp= BC dil. 43.94

pp= HC Air 6.61 )

ypm HC exh. 42,33 535.62196 11.348 x 1076 0.26

ppm CO exh. 205 22,905 x 10-6 _ 2.52

Z €O, exh. 2.05 36,022 x 102 395.53
ppm RO -

p—pm ) -

ppm NO, 435.15 B _

“(ppn BO) (K) __480.32 317.628 x 10~° 9.68

MPG 122.17

’

HC
co
co

244)
x
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71 Scott Environmental Technology Inc.

1979 0ldsmobile

PLUMSTEADVILLE, PA, 18949

PHONE: 215-7566-8861

TABLE C-13

HIGHWAY FUEL ECONOMY
EXHAUST EMISSICYN DATA SHEET

TWX: 510-665-9344

TROY. MICHIGAN / SAN BERNARDIND, CALIFORANIA

Vehicle Cutlass Cruiser (Wgn) Odomoter: Date 8/21779
vIN 3G35H92434400 Finish 20916.6 Project 1827-01
Licenze NJ 952-JP1 Start 20906.8 Run 13
Trans. Automatic Miles - Device  Baseline
Carb, 3 bbls., 2 Idle rpm - " Dyn. Load _ 13:2
Fogine * V-8 cip 305 BIT = Dyn. Inertia 4000#
Analtyst D- Gulick Driver B. Markley Calculetor D- Guliek
Dry Bulb Temp., F 80 Barometric Press., mm Hg 749.93
Vet Dulb Temp., F 69 CVS Pump Press., mm Hg 15.80
Gr. Water/Lb. Dry Air 89 (P) Sample Press., mz Eg 734.13
(K) Factor _ 1.0704 (V) CVS Pump n:isp., CrR . 43105
{T) Szzple Temp. ,- R 570 {R) CVS Pump ‘Revolutions 13779
. PILUTE EXHAUST MUASUREMERIS =

COPONENT PYN/TH FACTOR . GRAMS/MTLE
ppa HC dil. 52.44 '
ppr EC Lir 9.23
ppo HC exh. 43.21 538.01281 11,348 x 10°° 0.26 BC
poez CO exh. 205 538.01281 2% 605 % 10°° 2.53 co
% C0p cxh. 2.14 538.01281 16.022 % 1072 414.74 0
PPR X0 C-
pe2 KO, -
ppa NO,, 52,56
ppm YO ) (x) ___56-26 37.628 x 1070 %0
MEG ,21.15 '



Scott Environmental Téchno!ogy Inc.

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

TABLE C-15 .

HIGHWAY FUEL ECONOMY

EXHAUST EMISSION DATA SHEEST .
1979 Oldsmobile Cutlass .
Vehjcle Cryiser (Wagonm) Odometer: Date 8/24/79

VIN 3G35H92434400 ~Finish 20940.0 Project 1827-01

License NJ 952-JPI Start 20931.2 Run 15

Trazas. Automatic Miles - - Device Fuel-Max

Caxrb. 1  bbls. 2 Idle rpm - ‘ Dyn. Load 13.2

-Engice _ V-8 CID 305 BIT - Dyn. Inertia %000% .
Analyst D. Gulick Driver B. Markley | Calculator D. Gulick

Pry Bulb Temp., ¥ 29 o " Barometrie Press.,. m Hg 748,754

¥et Bulb Tamp., F 73 CVS Pump Press., mz Hg 15.80

Gr. Vater/Lb. Dry Air _ 113 ' (P) Sample Press., mm Hg 732.94

() Facter 1,2174 (V) CVS Pump Disp., CFR .3105 i

(T) Sazple Temp., R 572.5 () CVS Pump ‘Revolutions 13785

DILUTE EXAUST MEASUREMERNIS

COMPONENT . PVN/TM FACTOR . GRAMS/MUILE
rpa BC ¢il. 31.77
pp= EC Air 9.83 |
ppm HC exh. 21.94 '535.02802 11.348 x 107° 0.13 BE
pon CO exh. . 31 535.02802 v7.595 % 10-5 0.38 e
% €0, ext. 2.10 535.02802 36.022 x 1072 404.73  ¢o
ppa KRG - '
poz K, -
ppu KO, 193.41 ‘ ]
“(ppa Z0,) () . __535.02802 17.628 % 1070 474 15,

wpe - 21.87

TROY, MICHIGAN [/ SAN BERNAADINO, CALIFORNIA
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=]  Scott Envircnmental Technology Inc.

SRES PLUMSTEADVILLE, PA. 18948

PHONE: 215-766-8861

TABLE C-14

HIGKWAY FUEL ECONOMY
EXHAUST E{ISSION DATA SHEET

TWX: 510-665-8344

TROY. MICHIGAN / SAN BEANARDIND, CALIFORNIA

'Vehicle' 1979 Ford Pinto Odozater: Dzte 8/23/79
VIN 9T117Y158158 Finish 11278.6 Project 1827-01
License NJ 392-KHL Start 11268.4 Pun 14
Trans. Automatic Miles - Device Baseline
Carb, 1 bbls. _2 Idle rpam - | Dyn. Load 19.4
Engine 4—<¥1- ¢ 140 BIT . - Dyn. Inertia 2500%
Analyst p. Gulick Driver 3' Markley Calculator -D Cnlick
Dvy Bulb Temp., F 75 * Barometric Press., rm Hg 751,72
¥et Bulb Temp., F 68 CVS Pump Press., mm Yg 15.80 ,
Or. Water/Lb. Dry Air 91 (P) Sawple Press., ma Hg 735.92
(K) Factor _ 1.0813 (V) CVS Pump Disp., CFR .3105
(T) Szz=ple Temp., R 572 () CVS Pump Revolutioas 13786
K . DILUTE EXHAUST MEASUREMENIS
COMPONENT PVE/ TN FACTOR GRAMS/MILE
ppa EC dil. 24,20
ppa EC Adr 1,87 )
ppe HC exh. _ 20.33 537.71193 11,348 x 1078 0.12 BC
poa €O evh. . 190 537.71193 22.995 % 1070 2.34 co
% €0y exh. 1.57 537.71193 36.022 » 1072 304.10_ . co,
o XO - :
pr= K0, -
pPra Bl 90.54
pom xo ) (x) _97.90 537.71193 37.628x 1075 1.98 N0,
PG .28.80
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=] Scott Environmental Technology Inc.

PHONE: 215-766-8861

TWX: 510-665-9344

iR PLUMSTEADVILLE, PA. 18949

TABLE C-16

HIGHRWAY FUEL ECONOMY
EXHAUST EMISSION DATA SHEET

TROY, MICHIGAN [ SAN BERNARDING, CALIFORNIA

Vehicle 1979 Ford Pinto Odometer: Date 8/27/79

viy ___ 9T11Y158158 Finish 11303.5 Project  1827-01

Licenze NJ 392-KHL Stary 11293.9 Run 16

Traus, _ Automatic Miles - Dovice  Fuel-Max

Caxb. __3 bbls. _ 2 Idie rpm __ ~ Dyn. Load __ 9.4

Engine - 4-cyl cip 140 BIT . = Dyn. Inertiz 25004

Analyst D. Gulick Driver S- Stranick Caleulator D. Gulick

Drv Bulb Teamp., F 86 Barometric Press., m Hg 747.17

et Evls Teamp., F 74 CVS Pump Press., mm Hg 15.61

Cr. Woter/Lb. Dry Adr 108__. (P) Sample Press., mm Hg 731.56

%) Factor _ 1.1836 (V) CVS Pump Disp., CTR .3106

(T) Sazple Temp., R 580 (R) CVS Pump Revolutions , 13776

DILUTE EXMAUST HEASUREMENTS | |
COXPONENT PYN/TM . FACTOR . GRAMS/MILE

Pea HC dfl. g s

ppa EC Air 7.11
" ppm OC exh. 29.41 526.9407 11. 348 x 10°8 0.18 e
rem €0 exh. 279 29.995 ?LO_6 3.37 co
Z €0y exh. 1.60 36.022 x 1072 303.70 o,
Fpa XO -

ppz RO, -

ppa NO, 221,57 .
(ppe NO) (K) _262.25 . 37.628 x 1070 5-20 x0,
¥PS , 28.67
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Scott Environmental Technology Inc.

1379 Chevrolet

PLUMSTEADVILLE, PA_ 18949

PHONE: 215~765-8861

TABLE C-17

HIGHWAY FUEL ECONCMY
EXMAUST E{ISSION DATA SHEET

TWX: 510-665-9344

Vehicle chevette Odometer: - Date 8/29/79
VIN 1B6809Y1181562 Finish 07066.8 Project 1827.01
License PA_AS53-25B8A Start 07057.2 " Ruma ‘
Trans. Automatic Miles — Devi-ce Baseline
Carb, __ .1 bbls. 2 Idle zpm - Iyn. Load 9.4
Enoine L-4 _ CID __ 98 BIT —- Dyn. Inertia  2500%
Analyst D. Gulick Driver S. Stranick Caleculator D. Gulick
Dry Pulb Teup., F 84 " Barozetric Press., mm Hg 746.88
Wet Bulb Temp., F 79 CVS Pump Press., tm Fg 15.80
Gr. Vater/Lb. Dry Air 143: (P} Sawple Press., mm hg 731.08
(£) Facter 1.4697 (V) CVS Pump Disp., CFR 0.3105
(T} Sazple Temp., R 573.2 () CVS Pump ‘Revalutions 13782
) DILUTE EXHAUST MEASURENMERTS

© COMPONENT PVR/TH " FACTOR GRAMS/MILE )
pyo EC dil. 44.83 '
pr= EC Air 6.49 _ )
ppo HC e, 38.34 532.90252 1n.uex 1078 . 0.2 BC
pom €2 cxh. 212 532.90252 12.995 % 10°° 2.59 co
Z €05 exh. 1.40 532,90252 15.022 x 1072 268,75 o,
vpa KO . =-
ppm KO, —
ppa KO, 69.03 i}
(ppm 10 (K 101.45 512,90252 47 €28 x 10”8 1.38 o
1ure ' 32.45

TROY. MICHIGAN /[ SAN BERNARDINQ, CALIFORNIA



Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18948 PHONE: 215-~766-8861 TWX: 510-665-5344

TABLE C-18

HIGHWAY FUEL ECOXOMY

EXHAUST IUISSION DATA SHEET
1979 Chevrolet

Vehicle Chevette Odomater: : Date 8/31/7%

vy 1B6809Y118162 " Pinish 07097.7 Project  1827-01
License PA A53-258A Start 07088.1 Run 18

Teans. Automatic Miles - ‘ Device  Fuel-Max
Carb. - 1 bbis. __ 2 ldle rpm ___ = Dyn, Load 9.4
-Engire _1-4  CID __ 98 BIT _ Dyn. Imertiz 25008
Analyst  D. Gulick Driver S. Stranick Calculator D. Gulick
Dry Bulb Temp., F 77 o Barometric Press., r::n Hg 749.77

Wet Buld Temp., F 67 ' CVS Pump Press., ma Hg 15.80

Gr. Water/Lb., Dry Air _83 - ' (P) Sample Press., mm Hg 733.97

(R) Factor 1.0391 (V) CVS Pump Disp., CFR _ 0.3105

(T) Szzple Temp., R 571.4 - () CVS Pump Revolutions 13793

DILUTE LXHAUST MEASUREMENTS
COMPONENT , CPUR/TM . FACTOR . GRAMS/MILE

ro= HC dil. 19.90
rpm EC Air 208

po= HC exh.  16.92 537.12284 11.348 x 1070 0.10
ppz CO axh. . 45 537.12284 23,905 = 10”° 0.55

% €Oy nxh. 1.36 537.12284 36.022 %z 1072 263.14
ppnr N0 —

pra i3, -

pra 1O, 234.98 ) . _ |

(ppa KO) () _204.16 537.12284 37.628 x 108 4.93
HEC , 33.58

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

FUEL ECONOMY

Prepared For:
Mr. Mike Leshner
Fuel-Max Industries

110 Harding Ave.
Bellmawr, NJ 08031

March 27, 1979

SCOTT ENVIRONMENTAL TECHNOLOGY, INC.
Plumsteadville, Pennsylvania 18949

Scott Ervironmental Technology Inc.
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SET 1796 01 0379

1.0 INTRODUCTION

*

On March 14 and 15. 1979, Scott Environmental Techmology, Ine.
performed a series of exhaust emission teég; ot a late model automobile
provided by Mr. Mike Leshner (Sponsor) of Fuel-Max Industries. These tests
consisted of exhaust emission measurements of hydrocarbons (EC), carbon
monoxide (CO), carbon dioxide (CO;), and nitric oxides (NO,} from which
(with the exception of NO,) urban and highway fuel econmomy 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
exhaust emissions, This technical report describes the test vehicle, test

procedures utilized, and the final results of the test performed.

SccntEnvﬁtrwnennﬂ'Eadhnokxgylnc
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SET 1796 01 0379

2.0 TEST VEHIFLE DESCRIPTION

The exhaust emiéslon tests J:re performed on al1977 Chevrolet
Caprice Classic (VIN: 1N69%9475212474) equipped with a 305 cubic inch V-8
engine, 2-bbl. carburetor, and an automatic transmission. The vehicle
was received in stock condition for the first emission test. The mileage
prior to the initfal test was 25528.4. The vehicle was registered in the
state of Pennsylvania under license number 480-62Z. The first (baseline, -
vehicle in stock condition) test was performed as received, with no tune-up
or adjustments made. Tables 1.0 and 2.0 describe the test vehicle used
and include the chassis dynamometer inertia and road horsepower settings.

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

Scott Environmental Technology I-c.
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3.0 DESCRIPTION OF DEVICE

The Sponsor's device, called”5uel-ﬂax, consists of two parts:
part one is a plate and tube arrangement that replaces the exhaust gas
recirculation (EGR) valve, which ia used to connect the control device to
the intake manifold and close the exhaust port normally used by the EGR
valve. Part two is the main control portion of the device which is simply
a vacuum operated valve installed between part one and the carburetor.

When the valve is activated, it allows fresh filtered air into part two,
throygh part one and into the intake manifold of the vehicle. The purpose
of the device is to allow frash air rather than exhaust gase; into the
intake manifold of the vehicle, further leaning the air/fuel mixture at high
engine vacuum operating conditions.

The control portion (#2) of the device has an adjustment knob
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 control device

was at the number two (2) increment setting.

Scort Environmental Technology Inc.
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4.0 TEST PROCEDYRE DESCRIPTION

Two 1975 Federal 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 in-tank
fuel supﬁly'and the elimination of the Evaporative Emission test sequence.
immediately_follaw;ng each "cold start” test, a 1976 Federal Highway Fuel
Economy test was performed in accordance with Federal Register Volume 41,
Number 218.

The initial ainimum 12 hour "socak" 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
emiasion 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 series 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 40004 and

11.2 road horsepower respectively.

SccxtEHWHannunalTEchnokxgylnc
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5.0 TEST RESULTS

Exhaust anission’honcen:raEI;ns as collected in the integrated
bag samples, were calculated 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 in the aforementioned Federal Register. This data, including all
measured parameters used in the mass emission computations for the FIP, is
included in Tables 3.0 and 5.0. Exhaust emissions collected during the
Bighway 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 cutlined 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 emission data is as follows:

Mpg = Srams 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 oxides of nitrogen (¥0,}). Fuel economy measurements

are shown in miles per gallon (MPG).

Scort Environmental Technology Inc.
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6.0 DISCUSSION

-~ -y

. The data in Suﬁm;ry Table 7.0 show that the Fuel-Max improved the
fuel economy for the Urban and Highway tests by 12.45X and 33.3% respectively
as compared to the baseline tests. At the gsame time there was a small
decrease in CO, a small increase in HC and a substantial increase in NO,
emissions.

The tests described in this report indicace that the device pro-
duced improved fuel economy from the test vehicle. However, great care

must be taken in interpreting results cbtained from any tests iavolving a
ot be extrapolated to estimate the effects

of the device on other vehicles or on the ove:all vehicle population.

Valid conclusions regarding the general effectiveness of this device cannot

P g pr Ly

- 41 232 P gy 4
until aacitional tests on representaci

Scott Environmental Technoiogy Inc.



Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 215—766-8861 TwX: 510-665-3344

TABLE 1.0

r '7
VEHICLE INFORMATION

Make: Chevrolet Model: Caprice Classic - Year: 1977
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

DYWAMOMETER INFORMATION CARBON TRAP INFNRMATION
Serial No. Clayton 1289P Serial No. -
Inertia AQ00# Final wWt. (g) -
Road Horsepower @ 50 MPH Initial 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

Road Precondition:
Dyno Precondition:
Cold Soak: _ 3/13/79 1525 0931

Fuel Transfer:

Heat Build:

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, MICRIGAN / SAN BERNARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

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

TABLE 2.0
* r

VEHICLE TNFORMATION
Make: Chevrolet Model: Caprice Classic  Year: 1977
Engine Serial No. _-— Chassis Serial No. 1N69U75212474
Transmission Automatic
Odometer 25549.8
Engine Disp. _ 303
1dle RPM 550
Fuel System 1 - 2 bbl

Tank Capacity -

Tank Location Rear
Curb Weight 38334
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 ' Initial We. (g) -

Actual 13.2 Net Wt. (g) -

Indicated 9.8
TEST SEQUENCE: Test No. 2 Project No. 1796:01

Odometer Odometer
Date Start Time Start End Time End

Road Preccondition:
Dyno Precondition:
Cold Soak: ) 3/14/7% 1630 0928

Fuel Transfer:

Heat Build: —_

CVS Test: 3/15/79 0928 25549.8 1008 25560.4

Hot Soak:
Highway Fuel Economy: _3/15/79 1015 25565.0 1028 25574.8

MADISON HMEIGHTS, MICHIGAN / SAN BERNARDINO, CALIFOR!A



. : 110

Scott Environmental Technology Inc.

MSTEADVILLE, PA, 18949 PHONE: 215-766-8861 TWX: 510-685-9344
PLy EXMALST ISISSIQN DATA SHEET 1975 FrDERAL TEST PROCIDURE

e
Lo

1977 Chevrolet TABLE 3.0
Veh. Caprice Classic Odometer Reading: p Date 3/14/79
Vin:  1N69475212474 Finish  25539.0 Proj.  1796-01
Trans. Automatic Start 25528.4 Run Ko, !
Catbs. 1 bbls, 2 Miles = Dav. nope {(Rassline)
Eag. V8  CID:_ 305 R Dyns i%P_13,2 A 37 1P
tdle B! 500 (D) Tilming 11" BTDC Dvno Inertia 40004
Analvsc D. Gulick Uriver §. Stranick Caleulator_ D, Gulick
Dry Bulb Terp. 79.0 °F Sarorm2tric Prass. 738.71an Hg
Wet Bulb Tarp. 61.0 ©°f CVS Pump Press. 14.96 oo Hg
Relative Nuxidity 3% 2 (P) Sample Press. 723.7% =m Hp
Specific Humidiry 51 gr/1b (1) Sample Termp. ) 577.0°R
Xy +8986 (V) CVS Pucp Disp. - «3110CFR
EXHAUST LAC - - DILUTION AIR CORRECTFD EYH, WEIGHTLD MASS
ANALYSIS '+ ANALYSIS COUCENTRATIONS TA{ISSICHLS
Cold Transiont Mode WF = 43
< 9141iRevs :
mz 1.88% COZ .04 X COz 1,842 COZ 1019.7 g=s
co”  1960.0ppn o 12,0 ppm O 1857.5 ppm ca 65.2 £rs
BC 222.54ppn, HC 15.51 ppm, HC 209.44 ppog HC 3.84 ¢ms
¥,  42.7ppm No,, .0 ppm X0,  42.70ppm O, 2.21 grs
Ccld Stabilized Mode WFE = 1.0
N 157OSRevs
co 508.Uppn co 8.0 ppm CD 482.1 pom co 67.6 g&s
i 56.36ppn, HC 13.08 ppm, HC 44.65 ppmg HC 3,10 gms
NOy 17.8ppn R{s ) +2 ppm MNOy, 17.69 ppm: N0, 3.66 gis
ot Transient !fode WF = .57
| 9162 Eevs
€2, 1.81% Coa .04 % o,  1,77% €0,  1303.0 gms
o.4] 871.0ppn €0 10.0 ppm €O 822.6 pom co 38,3 s
| 138.43ppn, HC 11.67 ppme HC 128,42 ppng e 2,96 f1s
30, .8 NOy 3 ppm N0y 31.55 ppn NO, 2.17 pus
Fesults:
o, 5223 gprams/test o, 696.4 gon
co 171.2 grams/test 9)) 22,8 oo
HC 9.71 grans/test HC 1,29 pom
NO,, 8.05 grans/test | e 1.07 ppn
Urban Fuel Feoncory 12.064 3

MADISON HEIGHTS, MICHIGAN / SAN BERNARDINO. CALIFORNIA
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Scott Environmental 1'l'c—:chnolc:'gy Inc.

1977 Chevrolet

PLUMSTEADVILLE, PA. 18949

PHONE: 215-766-8861

TABLE 4.0

EXHAUST EMISSION DATA SHEET

v

TWX: 510.-665-9.344

Vehicle Caprice Classic Odometer: Date 3/14/79

VIN 1N69U78212474 Finish 25549_8 Project 17968:01
License _ 480-62Z PA Start 25540.0 Run 1

Trans. __ Automatic Miles ~ Device ___ none

Carb. 1 bbls. _ 2 Idle rpm _500 (D) Pyn. Load 13.2 @ 50 mph
Engine V8 CID 305 BIT 11° BTDC Dyn. Inertia 4000
Apalyst D, Gulick . Driver S. Stranick Calculator D. Gulick
Dry Bulb Temp., F 82 Barometric Press., om Hg 738.71°
Wet Bulb Temp., F 62 CVS Pump Press., mm Hg 14.96

Gr. Water/Lb. Dry Air 353 (P) Sample Press., mm Hg 723.75

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

(T) Sample Temp., R 577.5

COMPONENT
ppm HC di1. 199.98
ppm HC Air 10.23

ppm HC exh. 189.75
3263

2.55

ppz CO exh.
Z €Oy exh.
ppm- NO -

PP NOZ -~
ppm NO, 39.08
(ppm NO.) (K) 35.42

MPG 16.18

DILUTE EXHAUST MEASUREMENTS

(N) CVS Pump Revolutions 13307

PVN/T FACTOR GRAMS/MILE
525.42595 1.513 x 10~ 1.13
$25.42595 3.054 x 10~8 39,26
525.42595 4.803 » 102 482.64
525.42595 5.017 x 1078 0.70

MADISON HEIGHTS, MICHIGAN [ SAN BERNARDINO, CALIFORNIA
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Scott Environmental Technology Inc.

e PLUMSTEADVILLE,PA. 18348  PHONE:215-7668861  TWX.510-865-3344
EQIAUST CIISSION DATA SHEET 1975 FEDERAL TLST PROCLODURE
1977 Chevrolet . TABLE 5.0

Veh. Caprice Classic Odometer Reading: ‘Y ' Date 1/15/79

Tin: 1N 69U75212474 Tinish 25560.4 Proj. 1796:01

Trans. Automatic Start 25549.8 Run No. 2

Carbs. 1 bbls, 2 Mles Dev. Fuel-ilax

Eng. V8 CID: 305 o Dyno [P 13.2 1 57 PH

idie B2M 550 Tioing 11 BTDC Dvno Inertia 4009

Analvse D. Gulick Driver 5. Stranick Caleulator D. Gulick

Dry Bulb Temp. 76.0 of BarormetTic Press. 751.50 mm Hg

Wet Bulb Tecp. 51.0 or CVS Punp Press. 15.43 on Hg

Relative Huniditey 11 A (P) Sample Press. 736.07 ma Hg

Specific Hunidity 16 gr/lb {T) Samnle Terp. ’ 563.0 oR

| . .7829 (V) CVS Purp Disp. .3107 cFR
EXHAUST BAGC DILUTION AIR " CORRECTZD EXH. WEIGHTED !1\SS
AMALYSIS ANALYS1S CONCENTRATICONS THISSIONS

Cold Transicnt Mode WF = .41

5 9138Revs

Q, 1.92% co, .04 T o, 1.88% €0, 1084.6 gns
co 2054.0ppR . Q0 9.0 ppm OO 1963,2 ppn Co 71.7 gms
HC ° 254.64PPmg EC 3.36 ppm, HC 251.81 ppn, HC 4.33 gms
R0, 132.6ppn 8Oy 0 ppm  NO, 132,60 ppn NO, 6.23 grs

Cold Stabilized Mode WF = 1.0

N 15674Revs . .

co 400.0ppn co 10.0 ppm €O 381.1 ppn co 35.3 gms
RC 69.45ppm, He 537 ppm, HC 64453 ppm. HC 4.66 ons
HOy 49.9%ppn NOy <0 ppn KOy 49.93 ppm N0, 9.36 g3

ot Transient Yode WF = _57

8 9143Revs
€,  1.s8% co2 (04 X €0y  1,54% - €0, 1178.0 £7S
€0 288.0970 co 10.0 ppn  CO 269.4 PF™ 0 13,0 8
L 73.8lppm. HC 7.38 PPre HC 67,31 prme HC 161 875
X0, 139.1ppm ro, 4 PPRM EO,  138.76 ppm NO, 8.65 ¢S
Results:
co, 4655 pgrans/test €0, 620.7 gpn
co 140.4 grams/test co 18.7 gonm
HC 10,83 gracs/test HC 1.44 gpn
KO 24,25 prars/test N0, 3.23 ¢

Urbaa Fuel Econory 13,54 196G

) MADISON HEIGHTS, MICHIGAN +  SAN BEANARDINDG, CALIFORNIA
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=  Scott Environmental Technology Inc.

PLUMSTEADVILLE, PA, 18949 PHONE: 215-766-8851 TWX: 510-665-9344

TABLE 6.0
. v

HIGHWAY FUEL ECONOMY

EXHAUST EMISSION DATA SHEET
1977 Chevrolet .

Vehicle Caprice Classic Odometer: Date 3/15/79

VIN IN69U75212474 Finish _ 23374.8 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 2 50 MPH
Engine V8 CID 305 BIT 10° BTDC Dyn. Inertia 4000#
Analyst D. Gulick Driver S. Stranick Calculator D. Gulick
Dry Bulb Tewp., F 82 Barometric Press., mm Hg  751.5

Wet Bulb Temp., F 54 CVS Puup Press., mm Hg 15.43

Gr. Water/Lb. Dry Air 18 (P) Sawmple 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
COMFONENT PVN/T™ FACTOR GRAMS/MILE
pp3 HC dil. 56.59
ppra BC Alr  7.46

ppm HC exh. 49,13 535.47696 11.348 » 1070 0.30 EC
ppm CO exh. 468 535.47696 23,905 x 10~° 5.74 co
X COp exh. _ 2.08 $35,47696 36.022 x 1072 401.21 co
ppm NO -

Fp2 NO, -

ppm NOy 195.72

“(ppm FO) (K) _154.36 _535.47696 17.62¢ x 10~ 3.11 NO
MPG 21.57

MADISON HEIGHTS, MICHIGAN / SAN BERNARDINQ.CALIFORNIA
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*  TABLE 770

SUMMARY OF TEST RESULIS

Test Test HC co - - NO Fuel Economy ) {(MPG)
No. Type {GPM). crM) (c20] .. 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)

{3} Scott Environmental Technology Inc.
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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 is the test procedure plan which will be used by the EPA in
collecting data. on the fuel economy and emigsion effects of Fuel Max (a
retrofit device) under Section 511 of the Energy Policy and Conservatiou Act.

1. A minimum of three representative wehicles 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 accordamce with vehicle wmanufacturer'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 1installed on each wvehicle in accordance with the
installation jinstructions 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 teo 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:

1. 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 plamn.

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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4, That the test data and results from the evaluation will not be released
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 following persons shall be
applicant:

All non~technical issues

Name f?tvﬂé’
Title
Street

City
Phone

Signed: S/ eHAe2 7) éﬁn‘ﬁﬁ
For
e NTETE QUMY £
[ R ) ...J "I E)M tadaindy ...w.d. el
110 H:’m-cu NG AVENU
—o_AewRON 08030 609-9231-2 0

the official contacts for the

All technical issues

A, Legmwern
Cf'("l.(ar e 1% f:-_
ro Hiecing 2v
BFe MAwiE INT LT/
(¢4 o931 THE

bate 2 E<n &/




Attachment F

- 120 .
LT _
LAy UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%;Mj ANN ARBOR MICHIGAN 48103
(1,- 4 m)‘l‘-“'\

OFFICE OF
AIFt, NOISE AND RADIATION

January 23, 1981

Mr. Michael D. Leshner, Chief Engineer
FIDCO Fuel Injection Development Corporation
110 Harding Avenue

Bellmaur, MJ 08030

Dear Mr. Leshner:

Enclosed for your review 1is the test plan wvhich 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 ejght weeks to complete. Another
two to four weeks should be allowed for us to evaluate the results and to
prepare the technical report. Although EPA does not "approve"” devices under
Section 511, you will receive official notification of our findings and a
synopsis of the test results will be published in the Federal Register.

All testing is to be performed ar the EPA's Motor Vehicle Emission Laboratory
in Ann Arbor. A minimum of three late-model passenger cars will be tested in
a baseline condition {set to manufacturer's tune-up specifications), and after
the Fuel-Max has been installed.

The tests to be performed in each of these configurations are the Federal Test
Procedure and the Highway Fuel Economy Test. These tests are the oumes which
result in the published values for city and highway fuel economies. Each of
these tests will be performed at least two times at each test point to
increase the confidence in the results. You should find the remainder of our
test procedure to be described in sufficient detail in the enclosed test plan.

If you concur that the results of testing conducted in accordance with this
test plan will accurately reflect the effectiveness of your device, please
sign the agreement portion and return the document to me. You will be
notified of the testing schedule as soon as possible. You should also be
aware that the EPA reserves the right to conduct any additional testing which
may be necessary to resolve questions arising from the basic test program.
This is required of us by the regulations under 40 CFR 610.

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

Sincerely,

L . e e w C::
Merrill W. Korth

Senior Project Manager
Test and Evaluation Branch

Enclosures
cc: P, Huctchins

T. Penninga
511 File, "Fuel-Max"
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2 N / Injection Development Corporation

2 February 1981
Mr. Merrill W. Xorth
Senlor Project Manager
Test and Evaluation Branch
U.5. Environmental Protection Agency
Ann Arbor, Michlizan 43105
Dear Mr. Korth,

I have enclosed the Tesat Plan/Testiig Azreement for EPA
testing of FUEL-MAX., The plan 18 approved a3 written.

Three FUEL-MAX kits will be shipped to your attention under
seperate cover. FPlease notily me when the tests have been
scheduled. I look forward to meesting you at that time.

Best regards,

Michael D. Leahner

110 Harding Avenue * Bellmawr, N.J. 08030 » 609/931-3188
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Attachment H

EPA-AA-TEB-81-15

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

F. Peter Hutchins
John T. White

May, 1981

Test and Evaluation Branch
Fmission 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 wvacuum signal which
once controlled the action of the EGR valve. This device 1s claimed to
conserve fuel. The primary purpose of 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 c¢ars 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, average hydrocarbon and carbon monoxide emissions
decreased somewhat while oxides of nitrogen displayed substantial
increases. Fuel economy was found to increase approximately three
percent on the FIP but exhibited no change over the HFET. The occurrence
of engine knock was obvious on two of three vehicles. EPA's Office of
Enforcement has determined that the FUEL-MAX can violate the
anti-tampering provisions of the Clean Air Act.
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Background

Section 511 of the Motor Vehicle Cost Savings and Information Act
empowers the Environmental Protection Agency (EPA) to evaluate devices or
fuel additives which may improve the fuel economy of conventional motor
vehicies. The EPA has developed and instituted a procedure whereby an
individual or organization may apply for an evaluation of the device ov
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
conduct an engineering evaluation and publish the results in the Federal
Register. 1In those cases where the device or additive shows promise, the
EPA will conduct tests as a part of 1ts evaluation. Such testing is
performed at EPA's Motor Vehicle Emission Laboratory in Ann Arbor.

In February, 1980, EPA received an application from Fuel Injection
Development Corporation for an evaluation of the FUEL-MAX. This device
45 an air-bleed mechanism which replaces the Exhaust Gas Recirculation
{EGR) wvalve. The amount of air bled into the intake manifold is
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 confimmatory 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

Commercial, unleaded 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 FEPA 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.
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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. Following
installation, a dial on the FUEL-MAX was set for the size of the engine
as specified in the instructions; 1l.e., set at 1.4 for the Pinte (140
CID), 2.3 for the Cutlase (231 CID), and 3.0 for the Zephyr (302 CID).

The following problems were experienced durling 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 wehicle, 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 installation iInstructions
and an exhaust leak occurred.

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

Vehicle Test Conﬁigurations

Baseline testing was performed after each vehicle was set to the wehicle
manufacturer's tune-up specifications. The second test configuration was
with the FUEL-MAX installed 1in accordance with the installation
instructions. A third configuration was employed in testing the Piato.
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.
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Test Results

The wehicles 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 listed in
grams/mile while fuel economy is shown in miles per gallon. The results
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 co 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% ~2BY +350% +4.2% =207 -46% +1907 +1.0%
Oldsmobile Baseline 1.89 21.0 1.55 18.2 &0 4.7 1.56 26.4
Cutlass FUEL-MAX 1.46 19.4 7.44 18.5 .23 1.6 B.72 26.4

Average Change -237 -8.0Z +380X +1.62 =437 -66% +4602 -0-
Mercury Bageline 2.47 25.5 0.67 15.2 .89 2.7 1.17 22.9.
Zephyr FUEL-MAX 2.08 14.2 7.17 15.7 .83 1.2 9.03 22.8

Average Change —-162 -—-A44Z +970% +3.3% -7.0% ~5.6% +670Z —0.4Z
Overall  Baseline 2.15 24.2 1.19 17.9 .68 4.2 1.70 25.8
Fleet FUEL-MAX 1.71 17.4 6.88 18.5 <56 1.8 8.19 25.9

Average Change -20% -28%7 +480% +3.4Z -182 ~57Z% +380% +0.4%

The Pinto exhibited heavy knock during the road evaluation. In 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 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 —427 =301 +230% +3.3% -34Z -62Z +120% +2.8%

(from baseline)
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On—-Road Evaluations and Observations

Pinto:

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

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

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

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

This vehicle exhibited occasional occurrences of trace knock.

Zephyr:
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:

l.

2.

3.

6.

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

Use of the FUEL-MAX resulted iIn a decrease in hydrocarbon
emissions. The average decrease was 207 for the FTP and 18X for
the HFET.

Carbon monoxide emissions were also reduced; 282 over the FTP
and 577 over the HFET.

NOx emissions increased substantially; 480% over the FIP and
380% 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.

During 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 provisioms 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 operators, 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 currently no reasomable basis for believing
that the installation or use of this device will not adversely affect
emission performance. This determication does not preclude the use of
the FUEL-MAX device on a different wvehicle or vehicles than those tested
by EPA if Federal Test Procedure tests performed on such vehicles clearly
establish that emission performance of those particular wehicles is not
adversely affected.



Make /Model

Model Year

Type

Vehicle I.D.

Initial Odometer

Engine Type
Configuration
Displacement
Fuel Metering
Fuel Requirement

Transmission

Tires

Inertia Weight

Actual HP @50 mph

Emigsion Control Systems
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Appendix A

Test Vehicle Descriptions

Ford Pinto Oldsmobile Cutlass Mercury Zephyr
1979 1979 1979
2 door 2 door 2 door
9T11Y186165 3R4TA9MS523280 9E35F621630
23540 31760

34880
Spark Ignition Spark Ignition
In-line 4 V6
140 CID 231 CIp

2V Carburetor 2V Carburetor

Unleaded Unleaded
Automatic Automatic
B78-13 P195/75R14
3000 4000
10.3 12.0
EGR EGR
Catalyst Catalyst

Spark Ignit;ou
v8
302 CID
2V Carburetor
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
Date. # _Configuration HC Co NOx  MPC HC CO NOx MPG
3-3-81 5560 Baseline 2.09 26.1 1.37 21.44

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 5565 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
3-26-81 5570 Fuel Max (-5°) 1.41 17.8 4.56 22.48
3-26-81 5571 Fuel Max (~-5°) 6.51 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 cCo NOx MPG
3-4-81 6845 Baseline 1.95 22.3 1.56 18.16

3~4-81 6848 Baseline 0.55 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 1l.44 26.61
3-6-81 6851 Baselipe 1.90 20.5 1.57 18.16

3-6-81 6852 Baseline . 0436 4.2 1.58 26.34
3-10-81 6853 FUEL-MAX 1.40 18.9 7.44 18.43

3-10-81 6854 FUEL-MAX 0.22 1.4 B.57 26.32
3-11-81 6855 FUEL-MAX 1.51 20.0 7.45 18.62 )

3-11-81 6856 FUEL-MAX 0.24 1.6 B8.76 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*

*Fuel economy void - error in CO2 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-B1 6771 Baseline 2.42 25.2 0.66 15.10

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 1.11 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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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 penaity is even greater.

14. Does the Air Conditioner Reduce Fuel
Economy?

Yes. The air conditioner uses engine power,

which causes a decrease in fuel economy of a few

percent.

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

After-Run, or so-called dieseling, is aggravated
by an excessively fast idle speed. Engines should
be tuned when warmed up to idle atthe minimum
speed which gives a smooth idle. (Check auto-
mati¢ transmission cars in “drive’.) If cold idling
is a problem, the automatic choke may be set 10
stay on longer. (Automatic choke also boosts idle
speed.)

16. |s 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 less rolling resistance than bias-
ply tires, and give a fuel 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 Qils 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 legisiation 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 etfect of
exhaust gas recirculation.

© FUEL-MAX INDUSTRIES
P. O. Box 726
Belimawr, NJ 08031
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Attachment J

FUCL MaX

FUEL-MAX — GASOLINE CONSERVATION
FOR CARS AND TRUCKS

Fuel-Max has been designed for the 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. For those serious about conserving fuei, 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 acceierate,
the more fuel is wasted. It is for this reason that
highway driving gives better economy 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 alt of your engine's horse-
power o accelerate. The economicai 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 water on 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



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
buiit after 1973. The EGR Vaive is controlied by a
vacuum signal that comes from the carburetor
whenever the throttle is in the cruising range.
Most cars aiso 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 {0 bleed
back into the engine intake, which heips to
controf 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 system for 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
exhaust 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
usualiy goes down.

Fuel-Max causes the engine to run on a leaner air-
tuel 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, when the fuel and air
burn abruptly instead of smoothty. 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 fuel economy to de-
crease.

4. Should | Change the Ignition Timing?

To get the maximum fuel economy, ignition
timing shouid be advanced as far as the engine
will tolerate without knocking. {Usually not more
than 8 degrees beyond factory specifications.)
Advanced timing will usually cause the emissions
to increase.
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5. What is Octane? Octane is a measure of a
tuel's resistance to knock. For example, an en-
gine which knocks on 86 octane fuel might not
knock on 90 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.

7. Why does Unleaded cost more than Regular?
If lead is not used to boosta fuel's octane, the fuel
must go through additionai refining to raise its
octane. The extra refining uses energy, soO un-
leaded fuel costs more to manufacture than
leaded fuel of the same octane.

8. What is Air-Fuel Ratio?
The mixture of fuel and air supplied by the
carburetor or fuel injection system must be care-
fuily set tothe 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,
except the idle mixture.

9. How Should | Adjust the idie 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 Vaives"?

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

Before 1970, many vehicles used mixtures richer
than 14.7, and leaning the mixture could raise
combustion temperatures, and “"burn valves”.

11. Wili it help to remove the Catalytic
Converter?

No. The cataiytic 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 a
record of each fuel purchase. Start by noting the
odometer reading when the tank is full. Then note
the number of miles on the odometer and the
gations purchased every time you buy fuel. After
using several tankfuls of fuel, divide the total
miles travelled by the total gallons used. The
result will be the miles per gallon. Be sure to
average severai tankfuls of fuel, to get accurale
measurements over a long period.
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OFFICE OF
AlIR. NOISE AND RADIATION

November 7, 1980

Mr. Michael D, Leslmer, Chief Engineer

FIDCO Fuel Injection Development Corporation
110 Harding Avenue

Bellmaur, NJ 08030

Dear Mr. Leshner:

During our analysis of your fimm'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 deficlencies 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
Enviromrental 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 firm'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 eachk vehicle wused 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’)\ J..w,L\.. 0\} l{O’L_tC..

Merrill W. Korth, EPA Device Evaluation Coordinator
Test and Evaluation Branch
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L/“' ‘; ual_”’> Injection Development Corporation

29 December 1980
My, Merrill W. Korth
U.S. Environmental Protectlon Agency
Arn Arbor, Michigan 48105

Dear Mr. EKorth,

I have enclosed a complete copy of Scott Environmental
Technology Report #1827 Ot 0979. The copy which was originally
sent with our Sectidn 511 Application d4ld not include the
appendices. These appendices were not avallable to our

company until today. The company vhich sponsored the test
program was not willing to share the appendlces wlthout
compensation, and we had to negotiate a special agreement

for thelr release.

Second, we did some checking on the enzine deslzn parameter
gettings for the test vehicles. All of the vehlcles were
leased by the sponsoring company for their employees.

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

Since these calibrations were not measured, we can only assuxne
they were all set to factory specificatlons.

I apologize for the delay in forwarding this information.
Pleaae let m= know 1f I can help you to expedite thls evaluation.

Sinecerely,

e t) (e

Michasl D. Leshner
Chie? Engineer

110 Harding Avenue * Bellmawr, N.J. 08030 - 609/931-31068






