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This document announces the conclusions of the EPA evaluation of the “FURL-MAX” 
evice under provisions of section 511 of the Motor Vehicle Information~and Cost 
:avings Act. 

On January 18, 1980. the EPA received a request from FIDCO, Fuel Injection 
melopment Corporation, for evaluation of a fuel saving deviced termed”FLIEL.-MAX”. 
‘his device is ati air bleed device that replaces the EGR valve. It is claimed to 
:onserve fuel. 

The purpose of the EGR system is to control oxides of nitrogen (NOx). Removal 
If the EGR valve to install the “FURL-MAX” disables the EGR system and would be 
xpected to result in a large increase in NO% emissions. Test data submitted by 
:he applicant confirmed this prediction as well as indicating that “FURL-MAX” 
light improve fuel economy. Although the data did not adequately quantify the 
mount of this improvement, EPA chose to conduct confirmatory testing. 
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6560-26 

ENVIRONMENTAL PROTECTION AGENCY 

140 CFR Part 6101 

FUEL ECONOMY RETROFIT DEVICES 

Announcement of Fuel Economy Retrofit Devfce Evaluation 

for 'FURL-MAX' 

AGENCY: Environmental Protection Agency (EPA). 

ACTION: Notice of Fuel Economy Retrofit Device Evaluation. 

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

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

Motor Vehicle Information and Cost Savings Act. 



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

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

requires that: 

(b)(l) "Upon application of any manufacturer of a retrofit device (or 

prototype thereof), upon the request of the Federal Trade Cozm~~ission 

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." 

Cc) "The EPA Administrator shall publish in the Federal Register B . 

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

together with the EPA Administrator's conclusions as to - 

(1) 

(2) 

(3) 

the effect of any retrofit device on fuel economy; 

the effect of any such device on emissions of air 

pollutants; and 

any other information vhich the Administrator determines 

to be relevant in evaluating such device." 

EPA published final regulations establishing procedures for 

conducting fuel economy retrofit device evaluations on March 23. 1979 

144 FR 179461. 
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ORIGIN OF REQUEST FOR EVALUATION: On January 18, 1980. the EPA received 

a request from FIDCO, Fuel Injection Development Corporation, for 

evaluation of a fuel saving device termed "FUEL-MAX". This Device 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 Motor Vehicle Information 

and Cost Savings Act." This entire report is contained in two volumes. 

The discussions, conclusions and list of all attachments are listed in 

EPA-AA-TBB-Xl-Sl-lOA, which consists of 18 pages. The attachments are 

contained in EPA-AA-TEB-511-81-10, which consists of 120 pages. The 

attachments include correspondence between the Applicant and EPA, all 

documents submitted in support of the Application and the EPA testing of 

the Device. 

As a part of its evaluation EPA has actually tested the F&L-MAX device. 

The EPA testing is described completely in the report 'Emissions and Fuel 

Economy of FUEL-X4X, a Retrofit Device', EPA-AA-TEB-81-15, consisting of 

8 pages. This report is contained in the preceding FUEL-MAX 511 

Evaluation as an attachment and can be obtained separately or as part of 

the attachment package. 
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Copies of these reports may be obtained froru 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: lederal Telecommunications System (FTS) 737-4650 

Commercial 703-487-4650 

Summary of Evaluation 

EPA fully considered all of the information submitted by the Device 

manufacturer in the Application. The evaluation of the "PURL-MAX' device 

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

The "FURL-MAX" is an air bleed device that replaces the Exhaust Gas 

Recirculation (EGR) valve vhich has been installed on almost all 

passenger cars since 1973. The purpose of the EGR System is to control 

oxides of nitrogen :X0x). Removal of the EGR valve to install the 

"PURL-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 'PURL-MAX" mig'ht improve fuel economy. Although the data 

did not adequately quantify the amount of this improvement, EPA chose to 

conduct confirmatory testing. 
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The EPA Evaluation of the "FUEL-W" system included vehicle testing by 

the Federal Test Procadure (FTP) and the iiighvay Fuel Economy Test 

(WET). These two tests are the basic means for evaluating exhaust 

emissions and fuel economy. During these tests, measurements were made 

of the fuel economy (?E) aid the regulated emissions of hydrocarbon (HC), 

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

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

passellger cars. The findings are summarized below: 

1. Use of the "FUEL-MAX" resulted in increased r?Ox emissions of between 

440% to 1070% on the Fl’P and 280% to 770% on the HF'ET. 

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

+1.6X to +4.1% on the PTP and -0.6% to +0.9X on the WET. 

3. Use of the "FUEL-XA%" resulted in a decrease in hydrocarborvemissions 

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

4. Use of the "FLIEL-I&W' resulted in a decrease in carbon monoxide 

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

5. On the road evaluations with "FUEL-MX" showed that heavy knock 

existed in one car, that light knock occurred la one car and that 

knock was rarely noticed on the third car. 
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The Applicant's testing of the "FUEL-W device showed the same emission 

and fuel economy trends noted in the EPA testing. The differences 

observed in the magnitude of these effects were due to the differences in 

the test fleets and the weaknesses noted in the Applicant's control of 

the vehicle test program. 

Because EPA tests showed that .use of the "FUEL-ME on the vehicles 

tested, caused emissions to exceed applicable standards, tha installation 

of this Detice by a person in the business of servicing, repairing, 

selling, leasing, or rrading motor vehicles, fleet operators, or new car 

dealers will be considered a violation of Section 203(a)(3) of the Clean 

Air Act, the Federal prohibition against tampering vith 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 veNcles than those 

tested by EPA if Federal Test Procedure tests performed on such vehicles 

clearly establish that emission performance on such vehicles is not 

adversely affected. 

Many state laws prohibit the operation or registration for use on public 

highways of a motor vehicle on which the emission control system has been 

removed or rendered inoperative. EPA has concluded that this device vi11 

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

Technology Division, Office of Mobile Source Air Pollution Control, 

Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor, Michigan 

48105. 313-668-4299. 

Date Edward F. Tuerk 
Acting Assistant Administrator 
for Air, Noise. and Radiation 
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EPA Evaluation of the "FUEL-MAX" Device under Section 511 of the Motor 
fehrcle Information and Cost Savings Act 

The following is a summary of the information on the device as sumlied 
by 

1. 

2. 

3. 

4. 

5. 

6. 

the Applicant and the resulting EPA analysis and conclusions. ._ 

Marketing Identification of the Device: 

Trade Name: "FUEL-MAX" 

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" 

Manufacturer of the Device: 

Sue1 Injection Development Corp. 
110 Barding Ave. 
Bellmawr. New Jersey 08030 
609/931-3168 

Manufacturing organization Principals: 

Charles Kaney 
Ervin Leshner 
Ira Belfer 

Marketing Organization in U.S. Making Application: 

Fuel Injection Development Corp. 
110 ilarding Ave. 
Bellmawr, New Jersey 08030 
609/931-3168 

Applying Organization Principals: 

Charles Kaney 
Ervfn Leshner 
Ira Belfer 

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

A. 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 conserving fuel." 

B. Theory of Operation (as supplied by Applicant): 

"FUEL-MAX is 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 is used to operate FURL-MAX. Instead of 
alloving exhaust gas to be drawn into the intake manifold, 
ZUEL-&4X 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 Installatioo 
Instructions (Appendix A) give a thorough description of the 
procedure for setting the air flow rate." The installation 
instructions are Attaclrnent 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 vi11 tolerate a slightly leaner mixture, and at that 
leaner mixture a lower specific fuel consumption will result. 

"Since the vacuum signal whtch operates the EGR Valve is not 
present durix cold engine operation, idle, deceleration, and 
wide-open throttle operation, 
during those modes." 

the FUEL-?uIx also does not operate 

C. Construction and Operation (as supplied by Applicant): 

"WRL-MAX is a vacuunroperated air valve which is similar in 
constnlction LO B~I EGR valve. (without exhaust pressure 
feedback) The cross sectional area of the valve opeting is 
plotted against input vac"um in figure 1. Figure 2 is a 
scbeuatic drawing of the ?UBL-??. 

"The air flow rate adjustment Is in series vith the fresh air 
inlet, and acts as an upper limit to the air flow through the 
mEL-MAX. Figure 3 shows the cross sectional area through the 
adjusting valve versus t:ie notionation on the front of the 
FUEL-MAX case.* Figures 1, 2, and 3 are Attachment D of this 
report. 



11 

0. Applicability of Device (as supplied by Applicant): 

"One kit fits all of the n&es, models, and years listed belov. 

MAKE 

Genera 1 
Motors 

YEAR ENGINE 

1973-79 All 

7ord 

Chrysler 

1973-79 All 

1973-79 All fa cylinder 
All 6 cylinder 

American 
Xotors 1975-79 All 

"None of the following affects the applicability of FUEL-MAX: 

Model, carburetor, transmission type, ignition type. 

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

9. 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 is only one general set of instructions." 

C. "The tools required are a 3/B or l/2 and/or 9116 inch open end, 
box, of socket wrench." 

D. "NO equipment is required to check the accuracy of the 
installation." 

E. "No adjustments to the vehicle are required. There is one 
adjustment on the device. It is annotated from 1 through 5, and 
the user is instructed to set the pointer to the displacement of 
the engine, in cubis [sic] inches. For example, when using 
FUEL-MAX on a 305 C.I.D. engine. the pointer would be set to "3"." 

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

10. Device Operation :as supplied by Applicant): 

"Complete instructions are supplied in Appendix A." (Appendix A is 
Attachsent A of this report) 
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11. Device Maintenance (claimed): 

"The only maintaicame required is the removal cpinch and pull) 
washing the filter with soap and water, and re-installation of the 
filter (stuff it into a recess) once each year." 

12. Effects on Vehicle Emissions (non-regulated) (claimed): 

"There is no indication that FUEL-XAE has any effect on the vehicle's 
non-regulated emissions." 

13. Effects on Vehicle Safety (claimed): 

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

"If a malfulrcion occurs, it could one of tvc types: open valve, or 
closed valve. If the FURL-MAE air valve should malfunction in the 
open position, the mixture vi11 be very lean at idle, and the engine 
will run rough or stall. If the valve malfunctions in the closed 
position, it vi11 be equivalent to operation uichout EGR." 

14. Test Results - Regulated Emissions and fuel Economy {submitted by 
Applicant): 

"Appendix B and C are reports of tests using the Federal Test 
Procedure aad Highvay Fuel Economy Tests. FUEL-MAE was evaluated on 
ten late model American cars. and compared vith the baseline vehicle." 

A. "Appendix B Technical Report on Evaluation of Fuel Economy 
Device" is Attactment B of this report. 

Set 1827 01 0979; September, 1979 
Scott Environmental Technology, Inc., 
Pluusteadville, PA 18949 

B. Appendix C, "Technical Report, Two Exhaust Emission Tests" is 
Attachment C of this report. 1975 Federal Cold-Start with Urban 6 
Highway Puel Economy; 

Set 1796 01 0379; .Xarch 27, 1979 
Scott gnvironmental Technology, Inc. 
Plumsteadville, PA 189499 

15. Testing by EPA: 

Because the test data sutmitted by the Applicant suggested the Device 
shoved a fuel economy improvement, EPA conducted confimatolg 
testing. EPA developed a Test Plan/Test Agreement (Attachment E) 
vhtch was sent to the Applicant for reviev and concurrence 
(Attachment 2'). 

Ths Applicant concurred that this test plan ~Attacbments 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 planjtesting 
agreement. 

A detailed description of the testing conducted by the EPA in support 
of this evaluation is reflected in EPA report, EPA-AA-TEB-81-15, 
provided as Attactaaent 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 anl fuel economy. 
Tests were conducted according to the Federal Test Procedur (PTP) and 
Hightiay Fuel Economy Test (HPET). The test program consisted of 
baseline tests and "FUEL-MAX" tests. The "FUEL-W tests consisted 
of a standard test procedure [FTP or WET) 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 EGB deactivation. 

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

16. Analysis 

A. 

B. 

C. 

D. 

Description of the Device: 

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

Applicability of the Device: 

The applicability of the device, as stated in the application, 
covers most American gasoline fueled vehicles including 1979 
?ords. Hovever, even though the instructions, Attachment A, make 
specific reference to r'ord installations, the installation 
instructions/hardvare did not adequately cover the installation 
in either Ford 2.3 litrr2 CID vehicle (see Section 16 D-1. 

costs: 

FUEL-MAX is advertised at $29.95 postpaid from distributors (see 
Attachaent I). 

Device Installation - Tools and Expertise Required: 

The Applicants claim that 0d.Y simple tools and average 
mechanical skills are required for installation is judged to be 
tme for some cases. Rowever, numerous problems were encountered. 
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(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 gss 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 valve was disconnected from the intake 
manifold. 

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

(3) The gaslcet sealer provided with the kit rapidly deteriorated 
and had to be replaced vith a high temperature sealant. 

(4) Replacement of the EGR valve gasltet was impractical since 
automotive parts suppliers normally sell the gasket only with 
a new EGR valve. 

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

(6) 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 Attachaenr J), and olfers two solutions: 

(a) switch to higher octane fuel 

(b) retarding ignition timing 

Either solution will tead 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 Installation 
Instructions are also the complete operating instructions. 
Note that: 

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

(b) retarding the timing will require a timing light, 
hand tools, average mechanical skflls, plus knowing 
how to time the vehicle. 
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E. Device Operation: 
The operating instructions referred to in Section 10 consist only 
of the Installation Instructions - no mention is made to vehicle 
operation other than setting the sir bleed to correctly 
correspond 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. 

F. Device Maintenance: 

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

G. Effects on Vehicle Emissions (non-regulated): 

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

H. Effects on Vehicle Safety: 

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

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

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

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

I. Test Results Supplied by Applicant: 

Applicant did submit test data per the Federal Test Procedure or 
Highway Fu~Rconomy Test. These are the only EPA recognized 
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test procedures(l). This requirement for test data following 
these procedures is stated in the application test 
documents that'EPA sends to potential applicants. 

policy 
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 PTP and BEET) with and without 
the "FLlEL+lAK"device installed. 

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

(1) 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, aru.i 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 
readjustment. 

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

(ii) 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 511Application test policy documents: 

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

The Federal Test Procedure (40 CFR Part 86) is the only test 
which is recognized by the U.S. Environmental Protection Agency 
for the evaluation of vehicle emissions. The Federal Test 
Procedure and the Bighvay ?uel Economy Test (40 CPR Part 600) are 
the only tests which are normally recognized by the U.S. EPA for 
evaluating vehicle fuel economy. Data vhich have been collected 
in accordaxe with other standardized fuel economy measuring 
procedures (e.g. Society 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 form (with device installed). 
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the heat buildup and added r0 llillg resistance 
created by the dynamometer rolls. The tire 
pressures for these tests ware 10 to 15 psi low. 

(iii) six of the nine vehicles in this nine vehicle study 
were not in compliance with tk emission standards 
in baseline conditions. These vehicles failed 2C 
or CO or both HC and CO. Only one vehicle failed 
to meet tk 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 vould affect both emissions and 
fuel economy. 

(v) The data does not address driveability. As noted 
in EPA test report, Attachment 2, some vehicles are 
sensitive to EG2 deactivation. (FUEL-MAX replaces 
the EGB valve, thus, deactivating it). 

(b) A review of this data shoved that: 

(1) FTP XC and CO emissions decreased. 

(ii) FTP NOx emissions increased substantially. 

(iii) FTF fuel economy increased. 

(iv) XFET fuel economy increased. 

dowever, due to the weakness in tk data noted above 
:Section 16 I :l):a)), tk data does not confirm these 
COIlClUSiOllS. 

:2) Tk data sukitted by tk Applicant in Attacksent C was for 
single test sequences (both FTF and HFET) with and without 
the “FDEL-MX- device installed. In addition to having tk 
data weakness noted for tk nine vehicle test fleet, it 
*ppSarS tk Device was improperly sat for tk engine’s 
displacement. FUEL-MAX was set at 2 rather than 3 as 
required by tk Device Installation Instructions. 

J. Test Results Obtained by EPA: 

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

17. conclusions 

EPA fully considered all of tk information submitted by tk device 
manufacturer in tk application. Tk evaluation of tk FUEL-MAX 
device was based on that information and the results of tk EPA test 
plXl*~TTl. 
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The purpose of the EGR System is the control of NOx emissions. 
Removal of the EGR control valve to install tk "FUEL-MAX" 
deactivates the BGK System and would be expected to result in a large 
increase in Nox emissions. 

EPA tested the "FUEL-?IAx" device on a sample of three typical 1979 
passenger cars. Tk findings are summarized below: 

1. use of the ,IUEL-MAX resulted in increased NOx emissions of 
between 440% to 1070% on the PTP and 280% to 770% on tk HF2T. 

2. Use of the ?UEL-MAX resulted in changes in fuel economy of 
betveen +1.64 to +4.1% on the FTP and -0.6% to +0.9X on tk HIFET. 

3. Use of tk FUEL-HAX resulted ia a decrease in hydrocarbon 
emissions of between 15% to 24% on the FTP and 6% to 42% on tk 
2FBT. 

4. Use of tk FUEL-MAX resulted in a decrease in carbon monoxide 
emissions of between 7% sod 44% on tk PTP and 46% to 68% on the 
HFET. 

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

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

Because EPA tests showed chat use of the "FUBL-MAX" oo the vehicles 
tested, caused emissions to exceed applicable standards, ck 
installation of this Device by a person in the business of servicing. 
repairing. selliog, leasing, or trading motor vehicles, fleet 
operators, or new car dealers will be considered a violation of 
Section 203(a)(3) of tk Clean Air Act, tk Federal prohibition 
against tampering with emission control systems. That is, there is 
currently no reasonable basis for believing that tk installation or 
use of this device will not adversely affect emission performance. 
This determination does not preclude tk use of tk "FUEL-HAX" device 
on a different vehicle or vehicles than chose tested by EPA if 
Federal Test Procedure tests performed an such vehicles clearly 
establish that emission performance on such vehicles is nor adversely 
affected. 

tiny state laws prohibit tk operation or registration for use on 
public bi&hways of a motor vehicle on which the emission control 
system ks been removed or rendered inoperative. EPA has concluded 
that this device will rsndet inoperative,an element of design of rk 
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 Attachnents 

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

"Technical 2eport on Evaluation of Fuel Economy 
Device" 
Set 1827 01 0979; September 1979, Scott 
Environmental Technology, Inc., Plumsteadville, PA 
18949 (specified as an Attachment B to 511. but not 
provided with 511 until January 5, 1981). 

"Technical Report, Tvo Exhaust Emission Tests, 1975 
Federal Cold Start With Urban & Bighway Puel 
Economy" Set 1796 01 00379; March 27, 1979 Scott 
Environmental Technology. Inc., Plumsteadville, PA 
18949 (specified as an Attachneat B to 511, but not 
provided 511 with until January 5, 1981). 

Figures 1. 2, 3 for FDEL-MAX. 

Test Plan/Test Agreement for FUl&MAX. 

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

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

TEB Beport EPA-AA-TEB-81-15, "Emissions and Fuel 
Economy of FDEL-MAX. a Betrofit Device". 

Attactnnent A 

Attachment B 

At~tacbment C 

Attackent D 

Attacbnt E 

Attachment F 

Attachment G 

Attachemnt H 

Attachment I 

Attachment J 

Attachment K 

Attaclment L 

Sales advertisement for "FUEL-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 
?uel Injection Development Corporation requesting 
vehicle test information. 

Copy of letter dated December 29, 1980 from Fuel 
Injection Development Corporation protiding test 
data and vehicle test settings. 
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Attachments to 

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

June, 1981 

Test and Evaluation Branch 
Emission Control Technology Division 

Office of Mobile Source Air Pollution Control 
Environmental Protection Agency 



INS?&.LATION INSTRUCTIONS 

FUEL-MAX IMPROVES FUEL ECONOMY AND DRlVEASlLlTY OF 
AMERICAN MADE CARS AND TRUCKS BUILT SINCE 1973. THlS KIT WILL 
MODIFY YOUR CAR’S POLLUTION CONTROL SYSTEM TO GIVE MAXIMUM FUEL 
ECONOMY AND PERFORMANCE. 
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1.0 IC4TRODUCTION 

Daring the month of August 1979.. Scott Eaviroameatal Technology. 

Inc. performed a series of exheust emission aad fuel economy tests for 

Shermsa Industries, Inc. (Sponsor). The tests were performed oa a fleet 

of aiaa (9) late model domestic automobiles provided by the Sponsor. The 

objsctive oft +e test program vss to determine the potential fuel saving 

aad emissioa reducing capabilities of the Sponsor's Fuel-Max device. Each 

vehicle was tested first ia the stock coafigurkoa to provide "baseline" 

exhsust emission aad fuel ecoaomy data. The vehicles were thea "retrofitted" 

tith the "Fuel-M&' device sad retested for exhaust emissions sad fuel 

economy for a direct comparison of the resultaat date between the "before 

end after" device tests. 

Ia addition to the above mentioned tests, three (j> of the nine 

test vehfcles.&eceived continuous measuremeats of the exhaust pipe tempera- 

ture; .to determine the effect oa the exhaust temperature of the Sponsor's 

device. The remaining sections of this report describe the test fleet, 

device, test procedures, aad the final results obtained.. 

This report does aot constitute a "lists". "certification" or 

“approml” by Scbtt or any government regulatory agency. dad makes ao 

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

. 
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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 sires. 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 ware received in stock 

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

systems. 

, 



Model Year Make 

Oldsmobile 

1971 Dodge 

1979 Mercury 

1977 Mercury 

1978 Oldsmobile 

1979 Oldsmobile 

1979 Ford 

1979 Chevrolet 

TABLE 1.0 TEST PLBBT VEHICLE DESCRIPTION 

vehicle 
&de1 ID Number 

Continentnl aYa2Aaa1792 

Cutlass Salon 3C09H9G427788 

Aspen (Wagon) NH45C7F252970 

Wagon ’ 9274P6492oa 

Monarch 71337F539757 

Cutlass huiaer 3w5HaG404250 

Cutlass Cruiser 3935892434400 

Pinto 9Tii7i5815a 

Chevette i85809Y118162 

*Exh&st pipe (outside) temperature measured. 

Engine 
Siae/Diaplecement 

V-81460 ( 

v-at305 

v-at 318 

v-a@ 

v-at302 

v-at 305 

v-at305 

4 cylf140 

4 cylf9a 

Initial Mileage 

07509.0 

07955.1 

11393.02 

06752.6* 

31285.2 

48592.2* . 

20892.0 

11379.5 

07044.9 
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3.0 DEVICE DESCRIPTION 

The Sponsor's device, called Fuel-Max, consists of two pa&s. 
Part one is a moldad metal "adapter" plate (see Figure 1.0) which was 

designed to replace the Exhaust Gas Recirculation (EGR) valve. The BGR 

valve uormally allows a portion of the exhaust gases (under certain engine 

temperature/manifold vacuum cooditioos) to be returned to the iutake 

manifold, and subsequently into~ the combustion chamber of au engine where- 

by that portion of the exhaust gases arc x-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 va&uva hose fitting on the plate. 

Part two (see Figure 1.0) is the maiu control portion of the Fuel-Max . 
device. It is simply a vacuum operated valve housed in a uon-metalic case 

utilizing a spring loaded object to maintain au open positiod until closed 

by mauifold &uum. The vacuum source utilized to operate the device is 

the same as that which would nontally operate the EGR valve. When installed 

aud operational. at a manifold vacuum that would operate the RGR valve, 
the valve opens and allows fresh filtered air in part tvo, through part one 

(via a length of flexible vacuum tubing) and into the intake manifold where 

it mixes with aud further leans the normal air/fuel (A/F) mixture of the 

vehicle's engine. 

The control portion of the device (part two, Figure 1.0) has an 

adjustment kuob, graduated in increments of one to five (l-5) which allows 

it to be adjusted to a setting corresponding to the engine size. e.g. on 

200 cubic inch engine, the selected setting should be -2-. On a 250 cubic 

inch engine it should be set mid-way between -2- sod -3-, etc. This 

adjustment koob simply applies more tension to the spring which in turn will 
requize a higher manifold vacuum to open the valve since different engine 

sizes produce different mounts of vacuum at identical paver or acceleration 

rates. 

Ic;rl scottEnvinnmfYltal lztchrobgyk 
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FIGURE 1.0 

FIG[lRp. 1.0 FUEL-MAX 

_ _ 
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4.0 DESCRIPTION OF TEST PROCEDURES 

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

4.1 1975 FEDERAL TEST PROCEDURE (FTP) 

The test procedure usad by the Bwiroomental Protection Agency to 

me-e exhaust emissions from passenger csrs, light trucks, sod motorcyclss . 

is the 1975 Federal Test Procedure ('75 FTP). This prom&e may also be 

referred to as the Federal Driving Schedule, CVS C/H Test, the Cold Start 

CVS Test, Urban Dynsmmeter Driving Schedule (LIDDS). or LA-4. 

The '75 FTP is the procedure used in the certification tests of 

new cars beginniug vith 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 charactarlzation 

available of exhaust emissions and urban fuel economy. 

The test is run in a controlled ambient cell where temperature and 

humidity conditi&s can be maintained within specified limits. During the 
'75 F+, the vehicle is driven on a chassis dynamometer over a stop-and-go 

driving schedule.having an average speed of 21.6 mph. 

The Urban Dynamometer Driving Schedule or LA-4 is the result of 
more than 10 years of effort by various groups to translate the Los Angeles 

smog-producing driving conditions to dynamometer operations. It is a non- 

repetitive driving cycle~covering 7.5 miles in 1372 seconds~uith an avsrage 

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 

FTP is 11.1 miles and the average speed is 21.6 mph. 'Ibe naximum speed 

attained during the LA-4 cycle (or '75 FTP) 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 au urban 
environment. 

Through the use of flywheels and a water brake, the loads~tbat the 

vehicle would actually encounter on the road are reproduced. The vehicle's 
I 
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khaust is collected, diluted and thoroughly mixed with filtered background 

air, and a known constant volume flow is obtained by the use of a positive . 

displacement pump. This procedure is known as Constant Volrrme Sampling (CVS). 

The '75 FTP captures the emissions generated duriug a "cold" stsrt and 

includes a "hot" start after a ten minute shut-dovn follouiag the first 7.5~ 

miles of driving. 

A chassis dynamometer reproduces vehicle inertia vith flyvheels, 

and road load. For each inertia weight class, a road load which takes into 

account rolling resistance and aerodynamic drag for an average vehicle in 

each class is specified. 

The vehicle must be parked for at least 12 hours prior to the 

exhaust emission test in ao area vhero the temperature is maintained between 

68'F and g6'F. This period is referred to ss the "cold soak". 

The '75 FlT is a cold start test, so the test vehicle is pushad 

onto the dyuamweter without starting the engine. After placement of the 

vehicle on the dynamometer. the emission collection system is attached to 

the tailpipe, and a cooling fan is placed in front of the vehicle. The 

e&.tssion test if run with the engine compartment hood open. 

The Estission sampling system and test vehicle are started shaul- 

tanaously, so that emissions are collected during engine cranking. After , 

starting the engine, the driver follows a controlled driving schedule known 

as che.Urban Dynamometer Driving Schedule, ODDS) or LA-4, which is 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 LA4 driving schedule can be found 

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

distance of,?.5 miles. At the end of the driving cycle, the.sngine is 

* stopped. the cooliug fan aud sample collection system shut off, and the 

hood closed. The vehicle ramains on the dyuamometer and so&e for 10 minutes. 

This is the "hot aoak" 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 sccouds (3.59 miles) of the LA4 cycle. 

_---_-- -, 



. . 
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Exhaust emissions measured during the '75 PIP cover 3 regimes of 

engine operation. The exhaust emissions during the first 505 seconds of the 

test are the "cold transient" emissions. During this time period, the vehicle 

gradually warm up as it is driven over the U-4 cycle. The emissions duriug 

this period will show the effects of choke operation and vehicle warm-up 

characteristics. When the vehicle enters into the.remaiuiug 867 seconds of 

the LA-4 cycle, it is cousidered to be fully warmed up. The euissioos during 

this portion of the test are the "stabilized" emissions. The final period 

of the test, folloviag the hot soak, is the "hot tramfeat" 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 (FETXRAL) HIGEWAY FUR ECONONY TEST (EFET) 

Since the '75 PIT does not represent the type of driving done in 

rural areas, especially 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 generated by au instrumented test car 

driven over a variety of non-urban roads, and presences the non-steady-state 

characteristics of real-world driving. The average speed of the cycle is 

48.2 mph and-the cycle length is 10.2 miles, approximating the average nou- 

urban trip length. For this procedure the vehicle is fully warmed up and' 

running at the start of the KVET. If ~the vehicle is shutbff at the end 

of the '75 FTP and allowed to cool for an apprecialbe amount of time, a warm- 

up Highway Cycle (See Figure 2 ) is run before the actual HEIT. This insures 

that the vehicle drivetrain is at full operating temperature. 

A complete description of the procedures (Vol. 27, No. 221, Part II, 

Nov. 15. 1972) that are folloved during a '75 FTP and '76 EFET 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 davice 

installation. . 
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In addition to the exhaust gas and fuel economy measurements, 

exhaust pipe temperature was also measured ou three vehicles in the test 

fleet. The measurements were obtained by clamping a type "R" (chrosel- 

alumel) thermocouple to the exhaust pipe immediately after the 7" junction 

from each cylinder bank. The temperature was measured continuously during 

each test series and recorded on strip chart paper to determine the effect 
.- 

of installation of the Fuel-Nax device on the exhaust temperature. . 

The CVS is used to collect the exhaust esissions during the tests. 

A portion of the exhaust gas mixture is 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 

(CO), carbon dioxide (COI) and oxides of nitrogen R10,) in the sample bag 

are determined. Ihe analyzers provide for the determination of EC concen- 

trations by flame ioniaation detector (FID), CO and COI concentrations by 

non-dispersive infrared @DIR) analysis,and NO= concentrations by chami- 

luminescence (CL] analysis. These concentrations are then couvarted to 

grsms per mile (pgm) for each of the pollutants measured by calculating 
the sass (average, diluted) emission rates collected during each portion 

of the tests-using the total volu& flow of the CVS. Once the mass emissions 

for each test, or test phase are known, - the emissions in gratis per mile are 

calculated using the following formula: 

Y m T (0.43 Yet + 0.57 Yht + Ys) f 7.5 

where 

Y, " = Weighted sass asissions of each pollutant, i.e., EC, CO or 

NO, iu grass per vehicle mile. 

Y ct - Mass emissions as calculated from the "transient" phase of 

the cold start test. in grams per test phsse. 

yht = Mass emissions as calculated from the "transient" phase of 

the hot start test, in grams per test phase. 

YS = Mass emissions as calculated from the "stabilized" phase 

of the cold start test, in grams per test phase. 
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The cold start and hot start bags are vefghted 0.43 and 0.57 respectively. 

(Detailed explanations of the calculations can be found iu the Federal 

Register.) 
Fuel economy is usually measured by either the carbon balance 

method or by using a remote source of fuel (such as a can) which is weighed 

before and after~ the test. Unless a special test requires the use of the 

weight method, the carbon balance method is used to detenniue 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 test. The major assumptions in using this technique are: 

. 1. The carbon present in the HC. CC and CO2 exhaust is the ouly 

carbon found in the emissions. This means that other carbon containing 

compounds, such as oxygenated hydrocarbons that are not detected by a 
flame ionieatiba detector and carbonaceous particulates, are ignored. 

;. All of the carbon that is measured in the exhaust in the form 

of EC, CC and CO2 came from the fuel: there are no other sources of carbon. 

3. All‘of the fuel consumed during the test can be accounted for 

by the carbon inthe exhaust. This assumption implies that all of the fuel 

that leaves the tanh passes through the engine, and that no carbon leahs 

from the exhaust system or evaporates from the vehicle before being analysed. 

Since the carbon weight fraction of the fuel is known, ii 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 4s normally within 2%. 
Exhaust emission concentrations 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 (basad on a 7.5 mile test) using the procedure outlined abovq. 

This data, including all measured parameters used in the mass emission 

computations, is included iu the tables attached as Appendix B. FXbauSt I 
emissions collected during the Sighway Fuel Economy tests were reduced in 

'the same manner as described above, tith mass emissions (grams per adle) 

based on a test'of 10.242 miles. The tables attached as Appendix C'surraariae 

the exhaust emission data for these tests. 
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Urban and Highway Fuel Economy for each test sequence MS calcu- 

lated using the procedure outlfned 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. fn miles per 
~gallon, from the mass emissions data is as follows: 

MPG =pams of carbon/gallon of fuel 
grams of carbon in exhaust/tie 

or: 

MPG - 
0.866 (mean density of fuel - gpg) 

0.866(gpm XC) + 0.429(gpm CO) + 0.273(gPm CO,) 

The three constants represent the carbon veight fractious of the 

fuel (HC, CO and CO2). The urban and highway fuel consumption rates for 

each test are included at the bottom of the tables iu Appendices B aud C. 
I 

Table 2.0 gives the maximum temperature achieved during the test 

series on the three vehicles that were monitored for that purpose. This 

data indicstes that there is no significant change in exhaust temperature 

with-installation of the Fuel-Max device. 

. 

I 
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TABLE 2.0 

MAXDlUX TEXERATLXE ACHIEVED 

HE 

730-F 
62SV 

6509 
600-F 

660.F 
690.F 

FTF 

533*F 
540'F 

552°F 
500°F 

570'F 
486-F 

. 

-1977 Dodge Aspen Wagon Baseline 
Device 

1979 Mercury Station Wagon Baseline 
Device 

1978 Oldsmobile Cutlass Cruiser (Wgn) Baseline 
_ Device 
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5.0 STATISTICAL ANALYSIS 

The prime objective of this study was to determine vhat effect 

the Fuel-Max device had on certain exhaust emission and fuel economy 

characteristics of late mode.l automobiles. An evaluation of this objective 

Gas accomplished by selecting a typical sample of automobiles and subject- 

ing them to identical tests before and after installation of the device. 

A wall known statistical test for determining device effects on 

s set of data is to perfdrm 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 ooly the effect (if~aay) of the device. The 

t-value is calculated ss: 

T 3i 
cslc - - L SD/& 

where: 

x ri &an of the paired difference 

SD = Estimate of the standard deviation of the differences 

I1 - Sample size 

The test is carried out by considering the Null Eypotbesis, 

x.rol IQ = v2; That is, the "before" and "after" treatment obsemetions 

came from s universal population with equal means. In otherwords, there 

is no effect of treatment on the tvo sets of obsenwtions. The assertion 

of this hypothesis is stated with a certain degree of risk termed the level 

of significance (a). Standardized t-values for various levels of signifi- 

cance are available in statistical tables. Thus, if the calculated t-value 

is greater than the tabulated t-value, we can reject our Null Hypothesis~ 

and probably accept an Alternate Hypothesis, El(u1 > ~2 or ~1 < ~~2) Ft 

sn 0 level of significance. For the purposes-of this study. a 95% level 
was considered 'significant' and a 99% level as 'very signfficant'. 

Table 3.0 summarizes the paired differences of the mass emission 

and fuel economy characteristics of the test fleet with the EC. CO and N& 

expressed in grams per mile (gpm) and fuel economy in nil& per gallon (mpg). 
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TABLE.3.0 

SUMUARY OF EXHAUST EMISSIONS AND FUEL ECONOMY 

. 

Vehicle 

1918 Lincoln Continental 

1979 Oldmobile Cutlass Salon' 

1977 Dodge Aspen Wagon 

1979 Wercury Station Wagon 

1977 Mercury Monarch 

1978 Oldsmobile Cutlass Cruiser (Wgn) 

1979,Oldemobile Cutlass Cruiser (Wgn) 

1979 Ford Pinto 

1979 Chevrolet Chevette 

Device 

None 
Fuel-Max 

None 
Fuel-Max 

None 
Fuel-Max 

None 
Fuel-Max 

None 
Fuel-Mex 

None 
Fuel-Max 

'None 
Fuel-Max 

None 
Fuel-Max 

None 
Fuel-Max 

. 

0.53 6.0 1.56 
0.47 2.0 * 7.17 

Urban 
_03pc) 

11.48 
12.07 

16.11 
17.14 

1.55 18.8 1.15 16.76 24.12 
1.10 9.6 3.33 17.18 24.72 

2.98 35.0 1.73 15.02 21.81 
2.56 33.2 3.69 14.65 23.25 

1.00 7.6 1.28 
0.77 4.1 8.23 

13.52 
15.14 

21.90 , 
22.37 

2.38 20.4 2.46 15.43 23.69 
1.72 17.8 7.12 17.12 22.17 . 

1.36 20.8 1.20 15.55 23.91 
0.60 10.2 3.48 16.56 25.18 

1.56 13.8 1.33 14.43 21.15 
0.86 8.2 3.75 14.77 21.87 

1.04 
1.39 

1.58 
1.03 

25.3 2.04 18.47 28.80 
30.7 5.62 18.03 20.67 

17.7 1.43 21.41 32.45 
10.0 5.17 22.20 33.58 

Fuel Economy 

Highway 
(MPG) 
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1. Analysis on Reduction in EC Emissions 

%: Irl - I9 Null Hypothesis that there is no effect 

Ho: "1 ( IQ Alternate Hypothesis that emissicms~after device installation 

are lower 

Calculated t - 0.38667 = 3.449 
0.33632tfi 

t.gO, + z. 8 = 1’3g7 

twg5, $ B 8 = 1-86o Standard t values 

tsgg, 9 I 8 - 2’8g6 

'.995; a$ - 8 - 3,-355 

Since the calculated t is greater than the tabulated t at a 99% 

(or even a 99.5%) level,~there is, statisticallv. s verv simificsnt ~__-. . 
difference in exhaust hydrocarbons as a result of installing the Fuel+ax 

de&e. The mean EC erbission reduction is 24.52. 



2. Analysis 011 Reduction in CO Emissions 

Ho: lq’ Y-J Null Hypothesis that there is no effect 

Alternate Hypothesis that emissions after device installation 
art lover 

calculated t * 5.2888g - 3.293 
4.81789/J- 

t.90, 6 1-g = 1-3g7 

t.95, 6 * 8 - l-86o 

t.99. 0 = 8 = 2.896 

t.995, .#'m 8 - 3-355 

Standard t values 

Since the calculated t is greater than tba tabulated t it a 99% 

level, there is, statistically, a very sigaLfitant difference in eihaust '- 
-carbon monoxide as a result of installing the Fuel Max device. The meen 
CO emission reduction is 27.5%. 
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3.. Analysis on Increase in N4, Emissiws 

II,: Yl' p2 Null Hypothesis that there is IIO effect 

Ho: Vl< "2 Alternate Hypothesis that emissions aftar devfce in&al.latiou 

are hQW __. 

Calculated t m -3.70889 i -6.794 
1.63776/G 

t-90, #$ - 8 - -1.397 

t.g5, 4 I 8 - -L-86o 

t.gg, 4 I 8 - -2Ag6 

t.995, 0 I 8 - -3-355 

Standardtvalues 

Since the calculated t is greater than the tabulated' t at a 99.5% 

level, there.is; statistically, a very significant difference in exhaust ..I 

nitric oxides as a result of installing the Fuel-Hax device. The mean NOx 
enlssion increase is 234%. 

. 

I’ 

q scctfEnvirollmental kchndogylnc 
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4. Analysis on Increase in Urban Fuel Economy 

w.JQ- 9 Null Hypothesis that there is L-IO effect 

Ho: Iy' lJ2 Alternate Hypothesis that urban fuel economy after device 

installation is higher 

Calculated t = -om62775 = -2.649 
0.7109m 

t.90, $ 18 - -l-Lag7 

t.95, * - 8 
- -1.860 

Standard t values 

. 

Since the calcuiated t is greater than the tabulated t at a 95% level, 

~there is, statistically, a sianifica$ difference in urban fuel economv as 

a result of installinn the Fuel-Max device. The mean urban fuei economy 

increase is 4.5i. 
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5. Analysis on Increase .in'Kighway Fuel Economy 

. 

Ho' IJl' rt2 Null Eypothesis that there is LXO effect 

a,: y1' u2 Alternate Hypothesis that highway fuel economy after device 

installation is higher 

Calculatef~; - -0.55667 - -1.941 
0.8604/&7. 

t.90, .$ 9 8 - -1.397 

t-95, o a 8 - -1.860 
. Standard tvalues 

l Since the calculated t is peater than the tabulated t at a 95% 

lwel. there Is, statistically. a significant difference in hiahuav fuel 

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

in highway fuel economy is 2.4%. 
. . 

. . . . . . _ “..‘,. 
* 
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Scott Environmental TkchnoIog Inc 
PLUMSTEADVILLE. PA. 19949 PHONE: 215-766.9861 TWX: 510465-9344 

TABLE A-l 

VEHICLE INFOP~JfATLON 

Make : Lincoln Model: Continental Year: 1978 

Engine Serial No. Chassis Serial No. -17~7 

Transmission Autowtfr *- NJ 845-14.1 
Cdometer 75m n 

Engine Disp. 460. V-X 

Idle RPH 
-_ 

Fuel System 1 - 4 barrel carb. 

Tank Capacity 24.7 . 

Tank Locations rear 

Curb Weight 6880 lbs. 

Drivs Wheel Tire Press. 32 PS.~ - 

Detice &calioe -' dev+rp 

-DSl?~XXETER INFORMATION 

Serial No. Clayton 1289P 

Inertia 5000 lbs. 

F.oad Horsepower @ 50 HPH 

Actual 14.7 

Indicated 10.5 

CARION TRAP INFORY.4TIOX 

Serial No. - 

Final Wt. '(g) - 

initial Wt. (g) - 

Net Wt. (g) - 

. I 

TEST SEQUENCE: Test No. 1 Project No. 1827 

Road Precondition: 

Dyne Precondition: 

Cold Soak: 
Fuel Transfer: 
Heat Etailk: 

CVS Test: 

Hot Soak: 

Highway Fuel Economy: 

. . 

Date 

a/7/79 1427 07523.2 

Odometsr 
Start Time Start -- 

- 

-QISOSJL 

Odometer 
End Time Ezd 

. 

-- 

1440 07533.2 

TROY, MICHIGAN , SAN BERNARDINO. CALIFORNIA 
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Scott Environmental Echno@y Inc 
PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510665-9344 

TABLE A-3 

VKHICLE I?J-FOF2ATION 

Wke: Lfilcoln Model: Year: 1978 Continental 

Engine Serial No. - Chassis Serial Hi. ~92 

Transaissi& Autpaglfic . l-l.7 845-l4.J 
Odometer 07534.5 

Engine Disp. 460 V-8 

Idle RPM - 

Fuel System 1 - 4 bbl. carb. 

Tank Capacity 24;2 

Ta& Location Left rear 

Curb Weight- 48806 

Drive kmcel 'Sire Press. 32 DSi - 

Device Fuel-Max (4.6 set paint) 

-&NA?.fOHETER INFOiWATION 

Serial No. Clayton 1289P 

her tia 50008 

Road Horsepower @ 50 KPH 

Actual 14.7 . 

Indicated '10.5 

CARBOX TRAP INFOZZXATION 

Serial l&2- 

Final wt. (g) - 

Initial Wt. (g) i 

Net Wt. '(9) - 

. 

TEST SEQUENCE: 

Road Precondition: 

Dyne Precondition:' 

Cold Soak:. 

Fuel Transfer: 
Heat Build: 

t 
cvs 1esr: : 

Hot Soak:~ 

Wiphvay Fuel Econorty: 

Test No. 3 Projrct No. 1827-01’ 

Date Start Time 

Iv?/79 1700 . 

Odometer Odonerer 
Start End Time End 

. 

1425 . 
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Scott Environmenta.l~T~ho!o~ Inc 
PLUMSTEADVILLE. PA. 18949 PHONE: 215-766-6661 lwx: S10.666-9344 

TABLR A-2 

VEHICLE INFOIMATION 

Make: Oldsmobile Model: Cutlass Salon Year: 1979 

Engine Serial No. - Chassis Serial No. 3G09B96427738 

Transmission Automatic PA 9X-309 

Odometer 07955.1 

Engine Disp. 305 V-g . - 

Idle RPM - 

Fuel System 1 - 4 bbl- 

Tank Capacity 18.2 

Tank Location Bear 

Curb Weight 32988 

Drive Wheel.Tire Press; 30 psi & 

Device Baseline (no device) 

-DYNAMOMETER INFORMATION CAmON T8A.P INFOR~TIOD . 

Serial No. Clayton 1289P ~ Serial No. 

Inertia -l<l-!lT Final Wt. (g) . 

Road Rorsepo&r @ 50 MPH Initial Wt. (g) - 

Actual '12.3 Net Wt. (g) 

Indicated 9.0 

TEST SEQUENCE: Test No. 2 Project,No. lg27-01 - 

Odometer Odometer 
Date Start Time Start ,End Time End 

Road Precondition: 

Dyuo Precondition: 
. 

Cold Soak: 1800 B/6/79 1505 

Fuel Transfer: 

. Heat Build: 

! CVS Test: S/7/79 1505 07955.1 1546 07965.2 

Hot Soak: 

Highway Fuel Economy: 8/7/79 1552 07967.8160507977.3.~ 

. 
Teox MICHIGAN I SAN BERNARDINO, ULIFORNIA 



PLUNSTEADVILLE, PA. 18949 PHONE: 216-766-8861 TWX: 5106659344 

TA8LE A-4 

VFXICLE INFORFATION 

Make : Oldsmobile Model: Cutlass Salon Year: 1979 
Engine Serial No. - Chassis Serial !~a. 3GO9896427788 

Transmission Automatic 

Odometer 07977.5 

Engine Dfsp. 305 V-8 

Idle RFH e 

Fuel System l- 4 bbl. 

Tank Capacity lg.2 * 

T-k Location R-r 

Curb Weight 329y 

Drive Wheel Tire Press. 7 

Device Fuel-+ 

-DTXAMOMgTER Ih'FORHATION 

Serial No. Clayton 12g9P 

Inertia 35008 

Road Horsep&er @ 50 HPH 

Act-1 32.3 

Indicated 9.0 

cAR6oNTIUPINFOZLYATIoN - : . . 

Serial No. 

Final Wt. (g) - 

Initial Wt. (g) - 

Net WC. (g) 

TEST SEQUENCE: 

Road Precondition: 

Djjo Precouditfon: 

Cold Soak: 

Fuel Transfer:' 

Heat Build: 

, CVS Test: 

Hot Soak. 

Test No. 4 Project No. 1827-01 

Odometer Odoxe tar 
Date Star: TWICE Start 'End Time End 

. 

a/w79 1630 0808 . 

8/7/79 0808 07977.5 - 07987.6 

Hfghway Fuel Econong: 8/P/79 0854 07989.4 

. 
TROY. MICHIGAN , SAN BEANARDINO. CALIFORNIA 

,' 0799.0 
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Scott Environmental Tzchno!~ Inc 
PLUMSTEADVILLE, PA. 19949 PHONE: 21~5-766-9961 TWX: 5106659344 

TABLE A-5 

VEHICLE INFOR%TION 

Make : Dodge Model: AsDen Wanon Year: 1977 

Engine Serial No. - Chassis Serial No. ~~757970 

Transmission Automatic 
Odometer 113~63.0 

Engine Disp. 318 V-8 

Idle & 

Fuel System l- 2 bbl. * 

Tank Capacity 20 gallon 

Tank Location Left rear 

Curb Weight ' 35858 . 
Drive Wheel:Tire Ress. 36 pst 

Device Baseline 

~DYXAMOHRTER INFOILlATIGN 

Serial No. Clayton 1289P 

Inertia 40008 

Road Horsepqver @,50 WH 

A&la1 23.2 
. Indicated 9.8 

CARBON TRAP IXFO?.YATTON 

Serial No. 

Final Wt. (g) 

Infti6tl wt. (gj 

Net Wt. (9) 

I 

TEST SEQUENCE: 

Date 

Road Precondition: 

Dymo Precondition: 

Cold Soak: & 
Fuel Transfer: 

Rest Build: 

CVS Test: 8/13/79 
Hot Soak 
Highvay Fuel Economy: 8/13/79 

Test No. . z Project No. 1827-01 

Odometer Odometer 
Star: Tim Start End Time Rnd 

. 

2358 11393.0 1340 11403J 

1354 114ou uo7 llL19.1 ', 

TROY. MICHIGAN , SAN BERNARDINO. UUPORNIA 
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Scott Environmental Tkchnob~ Inc 
PLUMSTEADVILLE. PA. 18949 PHONE: 215-766.8961 nvx: 510665.9344 

TABLE A-b 

VEHICLE INFORXATION 

Make: Dodo- Model: nom.; w Year: ,077 

Engine Serial No. - Chassis Serial No. ~~45~7~252970 

Transmission Automatic 

Odometer 41418.3 

Engine Disp. 318 V-8 

Idle RFH 

Fuel System 1 - 2 bbl, 

Tank Capacity 20 gallons 

Tank Location Left rear 

Curb Weight. 35850 

Drive Wheel Tire Press. 36 psi , . 

Device Fuel Max (set around 2.25) 

~DYXU'fO?SCTRR IDFORNATION CARBON TIUF INFox%TIoN 

Serial No. Clayton 1289P 

Inertia 4000# 

Road Roroepower @ 50 MFE 

Actual 13.2 

Indicated . 9.8 

TRST SEQXNCE: 

Serial No. 

Final Wt. (9) 

Initial wt. (9). - 

Net Wt. (g) 

6 
Test No. .1827-01 Project No. 

Odometer Odoneter 
Date Star: Tixae Start End Tive End 

Road Precondition: 

Dyno Precondition: 

Cold Soak: LLl!l3mL -. 
Fuel Transfer: 

Heat Build: . 
L CVS Test: 1779 hlX19 1 1631 

Hot Soakk: 

Bigbway Fuel Economy: 8/14/79' 1429 414uJ lb41 

. . 
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’ Scott Environmental TechnoIow Inc 
PLUMSTEADVILLE. PA. 16949 PHONE: 215-766-6661 TWX: 5106659344 

TABLE A-7 

VEHICLE INFOFHATION 

Nake : Mercury Nodel: Station wanou Year: 1979 

Engine Serial No. - Chassis Serial No. 9274F649208 

Transmission Automatic . 

Odometer 06752.6 

Engine Disp. 302 V-8 
. 

Idle RPH 

Fuel System 1 2 bbl. 

Tank Capacity 19 gallons ' 

Tank Location Left rear 

Curb Weight 39906 

Drive Wheel Tire Press. 34 psi 

Device Baseline i.e. Temperature measurement 

~DYWAHCMETER IWFOBXATION CARBON TRAF INFO3XATION -. ~- 

Serial No. Clayton 1289P ~~ Serial No. 

Inertia 4500F Final Wt. (g) 
Road Horsepower '@ 50 HP73 Initial Wt. (g) _ 

Actual 14.0 Net Wt. (g) 

Indicated 10.5 

TEST SEQUENCE: Test No. 7 Project No. 1~77 

Odometer Odometer 
Date Start Tke Start End Time End 

Bead Precondition: 

Dyne Precondition: 

Cold Soak: 8/111/79- 
Fuel Transfer: - 

Heat Build: 

CVS Test: 2iLlUI9-- 
Hot Soak: 

Highway Fuel Economy: 8115179. 1034 0676&S 1046 06776.2 

TROY. MlCWlOAN I SAN IERNARDINO. CALIFORNIA 



PLUMSTEADVILLE. PA. 19949 PHONE: 215-766-8861 TWX: 510565-9344 

TABLE A-11 

VESICLE IX=OR%TION 

Model: station Wanon Year: 1979 

- Chassis Serial iio. 9274F649208 

Transmission 

Odometer 

Automatic 

06776.4 
NJ 414~ICE0 

Engine Disp. 302 V-8 

Idle RPX 

Fuel System 1 - 2 bbl. 
Tank Capacity 19 aalloos 

Tank Location Left rear 

Curb Weight . 39908 

Drive Whebl.Tire Press. 35 psi _ 

Device Fuel-Max (around 3.2) 

-DYNMlOXETER INF&44TION CARBON TRAF LNF0?wmJN' 

Serial No. Clayton 1289P 

Inertia 45006 

Road Horsepower @ 50 MPB 

factual 14.0 

Indicated 10.5 

Serial No. 

Final Wt. (g) - 

Initial'Wt. (93 - 

Net Wt. (g) - 

, 

TEST SEQUENCE: Test No. 11 Project No. 1827-01 - 

Odometer Odometer 
Date Start Time Starr End Time End 

Road Precondition: 

Dyne Precondition: 

Cold Soak:' -9 1450 0839 . 

Fuel Transfer: 
- iteat Buifd: 

I CVS Test: a/17/79 0839 06776.4 0920 06707.2 

Bot Soak: 

Highway Fuel Economy: 8/17/79 0924 : 6789.5 0938 06799.0 
. 
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PLUMSTEADVILLE, PA. 18949 PHONE: 21!-766.8861 TWX: 510.665-9344 

TABLE A-8 

VEHICLE IBFOP.MATION 

Hake : Mercury Model: Monarch Year: 1977 

Engine Serial No. Chassis Serial iio. 7W37F539957 

Transmission Automatic 

Odometer 31285-2 

Engine Disp. 302 V-8 

Idle BPM 

,. Fuel System l- 2 bbl. , 

Tank Capacity 19.2 

Tank Location Ibear 

Curb Weight * 3459# 
L 

Drive WheelTire Press. 34 psi .- 

LkVitX Baseline 

-DYBAXOXETER INFOBXATION 

Serial No. Clayton 1289P 

Inertia 4OOOP 

Road Horsepower @ 50 MPH 

Actual 13.2 

Indicated 9.8 

TEST SEQUEBCE: 

Date 

CARBON TRAF IBFC!Ci4TION 

Serial No. 

Final Wt. (g) G 

Initial WC. (gj _ 

Net Wt. (9)' - 

. 
,Test No. ~ Project Bo.~27:Dl 

Odometer Odometer 
Start Tine Start End Time End 

Bead Precondition: 

Dyne Preconditicm 

Cold Soak: 

Fuel Transfer: 
Heat Build: 

CVS Test: afw7p 

'~ Hot Soak:. 

Hishvay Fuel Economy: a/15/79 1146 31299.1 39 B130R.6 

TROY. MICHIGAN I SAN BERNARDINO. CA‘I.=GRNlA 
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Scott Erivironmental lkchnob~ Inc 
PLUMSTEAOVILLE. PA. 18949 PHONE: ~215-7669961 TWX: 510565.934 

TABLE A- 12 

VEHICLE IBFOEHATION 

Make: Hercur I<oodel:Monarch year: 1977 

Engine Serial No. Chassis Serial No. 7w37F53g757 

Transaission mr 

Odometer 31338.4 

Engine Disp. 302 ,V-8 

Idle BPi+l 

Fuel System 1 - 2 bbl 

Tank Capacity 19.2 gallons 

Tank Location ~~" 

Curb Weight. 34598 

Drive Vheel Tire Press. 34~ psi < 

Device Fuel-%x (setflue around 3.02) .~ 

. 

-D~AMOKETEE INFORMATION 

Serial No. Clayton 1289P 

Inertia’ 40006 

goad H&sepover @ 50 MPE 

,Actua1 13.2' 

Indicated . 9.8' 

GWSON TRAP INFO?2XATION 

Serial No. 

Final Wt. (g) - 

Initial Wt. (g) - . 

Net Wt. (g) 

TEST SEQUENCE: Test No. 12 Project No. 1827-01 
. 

. Odometer Odometer 
Date Star: Time Start End Time End 

goad Precondition: 

Dyne Precondition: 

Cold Soak: 8/20/79 1700 ,0323 ' 

Fuel Transfer: 
Heat Build: 

CVS Test: a/21/79 0823 31338.4 0903 31343.2 

Hot Soak: 

Highway Fuel Econony:. a/21/79 0918 31354.0 0931 31363.9 

TROY. MICHIGAN , SAN BERNARDINO. CALIFORNIA 
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Scott Environmental Txhno@y Inc 
PLuMSTEADV~LLE, PA. 18949 PHONE: 215-766-8861 TWX: 510565.9344 

TABLE A-13 

VEHICLE INFOI(NATION 

Hake : Oldsmobile Hodel: Cutlass Cruiser(Wgn) Year: .1979 

Engine Serial No. - Chassis Serial No. 3635B92434400 

Transmission Automatic * 

Odometer 20892.0 
. . 

Engine Disp. 305 v-a 
Idle RPM 

Fuel System 1 -' 2 bbl 

Tank Capacity 18.2 

Tank Location Left Rear 

Curb Weight .34754 

Drive Wheel Tire Press. 37 P dJ si 

Device Baseline 

-DYNA?fOMETER INFORX4TION 

Serial No. Clayton 1289P 

Inertia LOOOf 

Road Horsepower d 50 MPH 

A&al 13.2 

,Indicated 9.8 

TEST SEQUENCE: 

CARBON TXAP INFOX%TI~ . 

Serial No. - 

Final WC. (g) '- 

Initial Wt. (g) - 

Net Wt. (g) - 

Test No. 13 Project No. 1827-01 

Road Precondition: 

Dyno Precondition: 

Cold Soak: 

Fuei Transfer: 

Heat Build: 

CVS Test: 

Not Soak: 

Highway Fuel Economy: 

Date 
Odometer Odometer 

Start Time Start .End Tine End 

a/20/79 1645 _ 1004 

1045 20902.6 

1109 20916.6 



Scott Eriviron&nd Xxhnolog Inc 
PLUMSTEAOVILLE, PA. 16949 PHONE: 215-766.6861 TWX: 5106659244 

TAPLEA-I.5 

VEWCLE IiiFOX?lATION -- 
Cutlass Cruiser 

Make: Oldsmobile Xodel: Oiapn) Year : 1979 -- 
Engine Serial No. Chassis Serial No. 3635H92434400 

Transnission Automatic 

Odometer 20916.8 

Engine Disp. 305 v-5 

Idle RPM 

Fuel System 1 -2 bbl. 

Tank Capacity 18.2 

Tank Location Lear gear 

Curb Weight 34758 

Drive Wheel Tire Press. 36 psi, s' 

Device Fuel-Max: 

-DYNA~fblETER INFOgXATION CARSON TRAP INFOW~ION 

Serial No. Clayton 1289P 

Inertia 40008 

P.oad H&sepower @ 50 NPH 

Actual l3.2' 

Indicated 9.8 

Serial No. 

Final Wt. (g) - 

. Initial Wt. (g) - 

NetWt.(g) - 

_ 
TEST SEQUENCCL: Test No. 15 Profe~ct No. --nl 

Odcneter Odmeter 
Date Start Time Start End Time End 

Rcad Precondition: 

Dyne Precondition: . - 
-- 

Cold Soak: a/23/79 1644 OR49 

Fuel Transfer: : 
Ucat Build: 

CVS Test: a/24/79 0849 20916.8 0929 20927.6 

Bat Soak: 

Hi&way Feel Economy: S/24/79 0937 20931.2 095t-l 20940.0 



Scott Environmekd ?khno!og Inc 
PLUMSTEADVILLE, PA. 18949 PHONE: 215-7668661 TWX: 610.665-9243 

TABLE A-14 

VMICLE INFORHATION 

Make: Ford Model:Pi,to Year: ~q7e 

Engine Serial No. Chassis Serial No. o~l1~~qe~5e 

Transmission Automatic 

Odometer ll255;8 

Engine Disp. 140 4-cyf. 

Idle RFM 

Fuel System l- 2 bbl. 

Tank Capacity 11.7 

Tank Location Left Rear 

Curb Weight . 24494 

Drive WheelTire Press. 28 psi " 

Device Baseline 

~DYNA?iOUETER INFOR%TIOl? CARBON TRz4P IhTORYATIOy 

Serial No. Claycon L289P Serial No. - 

Inertia 25006 Final Wt: (g) - 

Road Borsepover @ 50 MPH Initial I?t. (g) - 

Actual' 9.4 Net Wt. (g) - 

Indicated 6.4 

TEST SEQUENCE: Test No. 14 Project No. _ut27-01 

Odometer Odometer 
Date Start Time Start End Time End 

Road Precondition: 

Dyeo Piecondition: 

Cold Soak: S/22/79 1618 0919 

Fuel Transfer: 
Heat Build: 

! CVS Test: S/23/79 0919 11253.8 A '177h5.n 

Hot Soak: 

Bighvay Fuel Economy: 8/23/79 1010 11263.4 2278.6 1023 

.~ 
. . 

TROY. MlCCllGAN I SAN BERNARDINO, CALIFORNIA 
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Scott Environmental Technobw Inc 
PLLIMSTEADVILLE, PA. 19949 PHONE: 215-766-8961 TWX: 510-665-9244 

TABLE A-16 

VERICLE IiD=ORRATION 

N&X: Ford Rodel: Pa0 Year: 1979 

Engine Serial No. - Chassis Serial NC. 9TllY158158 
Tr+asmission Automa& . 

Odometer 11279.5 

Engine Disp. 140 4-CYl. 
. . 

Idle RPM 

Fuels System l- 2 bbl. 

Tank Capacity 11.7 . 

Tank Location Left rear 

Curb Weight 24496 

Drive Wheel Tire Press. 28 psi i = 

Device Fuel-+x - No exhaust back-pressure valve 

-DYRAMOgETER IBFORMATION 

Serfs1 No. Clayton 1289P 

Inertia 25008 

P.oad Horsepower 8 SO MPH 

Actual 9.4 

Indicated 6.4 

TEST SEQUENCE: 

CARSON TRAP INFOITATION -~ . 

Serial No. 

Final Wt. (g) 

'Initial Nt. (g) - 

Nit Wt. (g) 

Test No. 16 'Project No. m-01 

Odometer Odometer 
Date Start Time Start 'End Tine End 

Road Precondition: 

Dyne Precondition: 
. 

Cold Soak: S/26/79 1610 2.346 . 

Fuel Transfer: 

Beat Build: 

' CVS Test: 81273’79 1346 .11209.5 11279.5 1427 

Hot Soak: 

Highway Fuel Econony: a/27/79 1434 11293.5 1447 11303.5. 

TROY. MICHIGAN , .sI\N *ERNARoINO. WLIFORNIC. 
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’ Scott ErWiionmentd l&ho&y Inc 
PLUMSTEADVILLE, PA. 18949 PHONE: 215-7668666 TN%: 510565.9344 

: 

TABLE A-17 
VERICLE I:iFOFW.TIQX 

Make : Chevrolet Model: Chevette Year : 1979 

Engine Serial No. -- Chassis Serial No. IB6609Y118162 

Transnission Autaaatic 

Odometer 7044.9 

Engine Disp. 98 

Idle RPM -a 

Fuel system 1 - 2 bbl 

Tank Capacity 12.5 
. Tank Lbcation Left Rear 

Curb Weight 2109 

Drive bbeel Tire Press. 39 PSI ; 

Device - baseline 

CAREON ZUP IE?FQQYATIO?I 

Serial No. Clayton 1289P 

Inertia 2500# 

Road Horsepower '@ 50 MPH 

Actual 9.4 

Indicated 6*4 

Serial No. -- 

Final Nt. (g) - 

Initial Ht. (g) z 

Net Wt. (g) . - 

Date 

Road Precondition: 

Dyne Frrcoodition: 

Cold Soak: E/28/79 

Fuel Transfer: 

Ilast Evxild: 

CFi Test: a/29/79 

Hct S.xk: 

Higbvay Fuel Eccnmy: 8_/29/79 

Test No. 17 Project~lb. .1827-01 

Odometer Odometer 
start Time Start End Time End 

1615 1426 

1426 07044.9 1506 07055.0 

151.1 07057.2 1524 07066.8 



PLUMSTEADVILLE, PA. 18949 PHONE: 215-766686t TWX. 51 O-665-9344 

. TABLE A-18 

VEHICLE 13FOP.XATION 

Make : Chevrolet Model: Chevette Year: 1979 

hgine Serial So. -- Chassis Serial X0. lB6809Yil8162 

Traxm:ssion Automatic 

Odmc:er 07074.3 

Engino Cisp. 98 

Idle PSM . -- 

Fuel Sys:en l- 2 bbl 

Tan'; copncity 12.5 

Tank Location LeftRear 

2109% . 
Cub Wiight 

Drive Rwc3. 'iire Puss. 39 PSI - 

pevice l?Uel-HaX 

mwio3mi7 1mmw0~~ ------... - . . 
Seri.al. No. Clnvton 1289P -- 
IlEt-tia 25OCP 

Road Ilarscpower ‘@ 50 KF?l 
Aala': 9.4 

CAQEOB T!W' ~rnwa.amx? 

Serial No. _ - 

Final Wt. (g) - 

Initial Wt. [g) - 

Set wt. (g) __ - 

lndica t-d 6.4 - 

Test Ko. 

Date Start Tir.e 

Bead Precondition: 

Dyne Precondition: 

cold Fmk: 8/30/79 

I'ucl Trsxfer: 

Heat Build: -- 
cvs Test: S/31/79 --.-- 
;:o t S,xak: 

Eiglmy i;wl Economy: 8/X/79- -.---.-.. 

1750 

0901 

0949 07088.1 1001 07097.7 

18 Project X\'o. 1827-Ol- 

Odometer 
Start 

07074.3 

0901 

0942 . 07085.1 

TROY. MICHIGAN , SAN BERNARDINO. CALIFORNIA 



Scott EMronmental %chno!ogy Inc 
PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-6661 TWX: 510-665-9344 

TABLE A-9 

VEAICLE IXFORMATION 

Make: Oldsmobile Model: CotIamCruisfr Year: 2978 

Engine Serial No. chassis Serial No. 3EI3588G404250 

Transmission Automatic NJ 415-ERA 
Odometer 48592.2 

Engine Disp. 305 V-8 

Idle RPX - 

Fuel System l- 2 bbl. 

Tank Capacity 18.25 

Tank Location Left rear 

Curb Weight. 34028 

Drive Wheel Tire Press. 37 psi . 

Device -Baseline 

.DYNAMOXRTER INFORiiTION 

Serial No. Clayton 1289P 

Inertia 3500 

Road Rorsepover @ 50 MPB 

Actual .12.3 

Indicated 9.0 

TEST SEQUENCE: 

CARBON TRAP INFO?ZATIOR 

Serial No. 

Final Wt. (9) 
Initial Wt. (g) - 

Net Wt. (9) - 

Test No. 9 Project No. 1827-01 

Road Preconditiozx: 

Dyne Precondition: 

Cold Soak: 

Fuel Transfer: 

Yeat Build: 

CVS Test: 

Hot Soak: 

Highway Fuel Economy: 

Date. 

RI1 5r?q 

E/15/79 

Odometer Odometer 
Star: The Start End Time End 

-- l&WI 

--547. 

: 

1448 48605.1 1501 48615.0 

TROY. MICHIGAN , SAN sERN*RoINO. uLtFORHI* 
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APPENDIX B 

EXBAUST EMISSION DATA 

1975 FEDERAL TEST PROCEDURE 

@I sccMnvirulmental’IkhndogylrK - 



PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8961 nvx: 510-565-9344 

TABLE B-l 
EEHAUST FXISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE 

Veh. Ita- .- 

1976 Lincoltl 
cw Odometer Rtyj$ei Date B/7/79 

.AtI; aY8mal792 Finish m--i 1 rru, .Y 7On-l n. IOLI ."I 
Trans. Automatic start 07509.0 Run # 1 
Carbs. 1 bbls. 4 Miles/Rms - 
Eng. CID: 460 
Idle RPM 
&lalyStD. G&c;; 

Timing 
hi"e=&&,& Calculator n. r.,,,f& 

Dry Bulb Temp. 80.0 OF Barometric Press. 
Wet Bulb Temp. 67.0 OF CVS Pump Press. 
Relative Himidity 54 I . (P) Sample Press. 
Specifk Humidity 78 gr/lb I (T) Sample Temp. 

ph 1.0143 (V) CVS Pump Disp. 

EXHAUST BAG DILUTION AIR WBBECTED EX8. 
ANALYSIS ABALYSIS 

I 
CONCENTRATIONS 

Cold Transient Mode WF - .b3 
I 

N 9148 Revs 
co2 2.40 X 
co 1073.0 PPs 
HC 140.69 ppm, 
NO, 39.4 ppm 

CO2 .04 x 
w 9.0 PP* 
HC 5.61 ppm, 
loo, .O PPm 

Cold Stabalized Mode WF - 1.0 

N 15625 Revs 
co2 1.38. X CO2 
co 52.0 ppm W 
XC 18.34 ppm, 
NO, 22.9 ppm iii 

Hot Transient Mode UF = .57 

N 9118 Revs 
CO2 1.86 X 
co 82.0 ppm 
~HC 30.79 ppms 
NOx 50.2 ppm 

Results: CO2 
co 
HC 
NO, 

CO2 
co 
EC 
N% 

.O4 x 
7.n PPsJ 
5.57 PPm, 

.O PPm~ 

.04 x 
8.0 PP= 
4.26 

.3 
p-c 
PPm 

CO2 2.36 x 
co 997.5 PPm 
HC 13a.13ppmc 
N% 39.40 ppm 

CO2 1.34 X 
co 43.5 ppm 
HC 13.34 PPm, 
NO, 22.93 pp 

5708 grams/test 
,45.3 grams/test 

3.99 grams/test 
11.74 grams/test 

CO2 1.82 X 
co 70.8 ppm 
HC 27.12 ppmc 
NO, 49.99 ppm 

719.27 mm Hg 
15.sn mm Hg 
733.47 m Hg 
572.0 OR 
.3105 CFR 

w81GRTBDBA8s 
EMISSIONS 

. . 

CO2 1335.6 @S 
co 35.7 gms 
HC 2.41 8= 
No, 2.35 @a I 

CO2 3ni2.1 gm 
W 6.2 I~DP 
HC .?4 
pox 5.44 E 

co2 1360.8 m 
W 3.3 g=s 
EC .63 @us 
N% 3.'94 gms 

3 761.1 mm 
6.0 mm 

HC .53 
N% 1.56 E 

Urban Fuel.Economy 11.48 F'PG . 

TROY. MICHIGAN , SAN BERNARDINO. CALIFORNIA 



PLUMSTEADVILLE. PA. 18949 PHONE: 215-7658861 TWX: 510465-9344 

TABLE B-3 
EXHAUST EMISSION DATA SREET 1975 FEDERAL TEST PROC&DURE 

1978 Lincoln 
Date 8/5/79 

% ,R,7."1 
3 

F,,+l-%3X 
Eag. v-6 ?+a. 460 Dyno RiiP 14.7 @50 MPH 
Idle RPM 
Analyst&k 

Timing Dym Inertia5nnnf 
Driver- Calculator D. &lick 

Dry Bulb Temp. 
Wet Bulb Temp. 
Relative Himidity 
Specific Humidity 

%I 

Barometric Press. 746.05 - =S 
CVS Pump Press. 15.80 mn HK 
(P) Sample press. 73n.25 = ES 

grtlb (T) Sample Temp. 572.0 OR 
.9725 b(v) cvs Pump Disp. .3105 CFR 

EXRAUST.*AG .DILUTION AIR 
ANALYSIS ANALYSIS 

Cold Transient nDde UF - .43 

N 9362 Revs 
co2 2.09 % "2 .O4 
co 277.0 PPm W 12.0 
EC 110.58 Ppmt NC 3.99 
N"o, 190.5 PB No, .o 

Cold Stabalized Mode m - 1.0 

N 
a2 ‘:% E- 
co 3G.o Ppm 
HC 17.27 P&J% 
NO, 116.5 PP~ 

Hot Transient Mode 

N 9ll4 Revs 
c-02 1.85 % 
co 62.0 PPm 
BC 30.22 
NO, 

PP+ 
213.0 ppm 

Results: 

a2 .04 
W 10.0 
HC 3.65 
No, .5 

x CO2 2.05 X 
PPm co 253.5 Ppln 
PP=k EC 107.22PP=c 
PPm No, 190.50 PP= 

% 
Ppm 
PP% 
PPm 

x 
PPm 
Pppc 
PP= 

3 1.32 % 
26.8 PP~ 

EC 13.99 Ppn, 
N% 116.05 PP= 

co2 co 1.81 51.5 X PP= W ='2 1346.7 2.4 gnS gmS 
HC 28.77 PP+ EC -67 W 
NO, 218.00 PP= arq, 16.42 @= 

WrmJxTRD EXB. 
I 

UEIGaTEU MASS 
CONCENTRATIONS . WSSIONS 

co2 1182.0 PM 
co 9.2 pap . 

w2 2945.3 W 
w 3.7 gau 
HC -98 8M 

No, 26.22 w 

grams/test 
grams/test 3 729.8 w 

2.0 88 
&ms/tert RC .47 a= 
gramdtest~ N% 7.17 SP 

Urban Fuel Economy 12.07 HK 



PLUMSTEADVILLE. PA. 18049 PHONE: 21 S-7668861 TwX:510665-0344 

EmAus :T EHISSION DATA SHEET 1975 FEDERAL TEST PROCmURE 

1979 Oldsmobile 
Veh. Cutlass Salon 
Vin: 3GOVIiVG27788 
Trans. Automatic 
Cmbs. lbbls. 4 
Eng. V-8 CIdr 305 
Idle RPM - 
AnalystD. Gulick 

TABLE B-2 

Odometer Reading: 
Finish 07965.2 
start 07955.1 
Miles/Kms - 

Timing - 
Driver S. Stranick 

Ikce a/7/79 
Proj.# 1827-01 
Run # 2 
Dev. Baseline 
Dyne REP 12.3 @SO m 
Dyne Inertia 3500# 
Calculator‘ D. Gulick 

DN Bulb Temp. 85.0 “F 
Wet Bulb Temp. 69.0 OF 
RelatZve Hlntidity 44 x 
Specific Humidity 81 &lb 

%i 1.0290 

EXEAUST BAG 

I 

DILUTION AIR 
ANALYSIS ANALYSIS 

Cold Transient Mode WF - .43 

N 9213 Revs 
CC2 1.37 x CO2 
co 1354.0 ppm co 
EC 226.93 ppm, XC 
NO% 45.8 ppm N='x 

Cold Stsbalized Mode WF - 1.0 

N 15674 ReVS 

CO2 .93 I 
co 500.0 ppm 
BC 81.25 PPm, 
NOx 13.6 PP~ 

CO2 
co 
HC 
No, 

Hot Transient Hode & = .57 

N 9126 Revs 
CC2 1.28 % 
co 572.0 ppm 
EC 92.85 PPm, 
N"x 32.0 ppm 

Results:' 

.04 

:::3 
.3 

.04 
8.0 
3.98 

.O 

CO2 .04 
co 11.0 
HC 3.65 
N4( .O 

CO2 3708 gradtest 
co 141.0 grardteot 
EC 11.62 grandtest 
NO, 8.68 grams/test 

x 
PPD 
ppm, 
PPm 

I 
Ppm 
Pm! 
PPm 

x 
PP= 
ppmc 
PPm 

Barometric Press. 749.73 = % 
cvs Pump Press. 15.80 = a 
(P) Sample Press. 733.90 mJ Eg 
(T) Sample Temp. 570.0 *R 
0') CVS Pump Dfsp. .3105 cm 

CORXECTED EXE. WEIGHTED MASS 
CONCENTRATIONS EKCSSIONS 

CO2 1.33 x CO2 761.3 B=S 
co l293.8pPm co 46.9 W 
EC 222.56Ppm, HC 3.99 BPI 
N'Jx 45.54 PPrn N% 2.79 w 

cot. .a9 % 
co 476.6 PPQ 
HC 77.56 ?Q% 
NO, 13.64 Ppm 

1.24 X 
540.0 p&m 

EC 89.56 Ppm, 
NO, 32.07 ppn 

CO2 2015.5 gms 
co ,68.4 ~?= 

5.51 p 
3.30 - 

co2, 931.9 @is 
co 25.7 w 
EC 2.11 ps 
No, 2.58 gms 

CO2 494.5 mm 
ccl 18.5 8~n 
EC 1.55 gpm 
No, 1.15 gppl 

Urban Fuel Economy lh.76 LIPC 



PLIJMSTEADVILLE, PA. 18049 PHONE: 215-766.8861 TWX: 510665.9344 
TABLE B-4 

EXHAUST EtfISSION DATA SHEET 1975 FEDERAL TEST PRO'XDDRE 

1979 Oldsmobile 
Vah. r,,r,Rsr qz,,nn rU;z;"r Reading: 

07987.6 
start 07977 5 

Carbs. I bbls. 4 Miles/Knls - * 
Eng. V-R Dn 
Idle RPM- Timing - 
AnalystL C,,,irk Driver S. wck 

Date Rfw9' 
Proj.# 1827-01 
h# 4 
Dev. FUd-&% 
n-0 RHP 12.3 @SO MPH 
Dyne Inertia 350w 
Calculator D. Gull& 

Dry Bulb Temp. 75.0 
Wet Bulb Temp. 67.0 
Re1ati.w Himidity 66 
Specific Humidity 87 . 

% 1.0597 

.EXXAUST iAG DIIJJTION AIR 
ANAL.YSIS 

I. 
ANALYSIS 

Cold Transient Mode WF = .43 

N. 9336 Revs 
CO2 1.35 x CO2 .04 
co 850.0 PPm co 7.0 
HC 206.12 PP+ XC 4.12 
NO% 108.5 ppm NO, .O 

Cold Stabalized Mode WF - 1.0 

N 15653 Revs 
CO2 .94 x 
co 254.0. PPm 
BC 50.48 p~mc 
N%c 36.7 PPlD 

Hot Transient Mode 1 

N 9124 Revs 
CO2 1.24 % 
co 194.0 PPlp 
EC 53.07 
NO, 

PPm, 
104.9 PplD 

E 

Results: 

OF Barometric Press. 
OF cv3 Pump press. 
X (P) Sample Press. 
gr/lb (T) Sample Temp. 

* (V) CVS Pump Disp. 

CORRBCTED EXE. 
CONCENTRATIONS 

I 

x CO2 1.31 x 
pm co 803.6 PP~ 
PPm, RC 2n2.44ppq 
PPm N% 108.50ppm 

CO2 .04 x 
w 11.0 Ppn 

3.54 
iii .o 

PP=c 
PP= 

CO2 .O4 x 1.20 x 
co 8.0 PPQ 3 178.1 PPrn 
BC 2.92 PP% HC SO.42 pP+ 
mx ,.o Ppln No, 104.96~~10 

CO2 3731 grams/ test 
W 72.2 grsdtest 
HC 3.30 grzxxdtest 
No%., 25.03~ grsms/test 
.+: 

3 .90 x 
234.0 PP~ 

RC 47.19 Ppm, 
are, 36.72 PP~ 

749.96 mm Hg 
15.813 1Ip Eg 
734.16 m Eg 
565.0 OR 

.3105 CFR 

WEIGHTm HASS 
EMISSIONS 

CO2 766.8 gmu 
W 29.8 gm+ 
XC 3.71 gms 
NO, 7.00 gum 

2054.6 m 
33.8. m 

EC 3.38 grnr 
NO, 9.24 m 

w2 9ov.a es 
W 8.5 DJS 
EC 1.21 gms 
arq, 8.78 P 

. 
iti2 497.5 gQ= 

9.6 EPm 



Scott Envir-onme*? EchnoQy Inc 
PLUMSTEADVILLE,PA. 16949 PHONE: 215-766.6661 TWX: 510665.9344 

TABLE B-5 

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PRDCSDURE 

1977 Dodge 
Veh. Aspen Wa~anon Odometer Reading: Dar.? s/13179 
Via: NH45G7F252970 Finish .11403.7 Pr0j.B .X327-01 
Trans. Automatic start 11393.0 Runt 5 
Garbs. 1 bbls. 2 lu.les/Kms - nev. BaSeline 
Eeg. v-8 Dis~l. 318 Dyne R@ 13.2 @SO MPH 
Idle RPM - TlU&l& Dyno Inertia 40009 
AnalystD. &lick Driver S. Stranick Calculator' D. G:,,, irk 

Dry Bulb Temp. 77.0 OF Barometric Press. 
Wet Bulb Temp. 63.0 OF cm Pump Press. 
Relative Himidity 45 x (P) Sample Press. 
Specific Humidity 64 n/lb CT) Sample Temp. 

% -9508 (V) CVS Pump Disp. 

EXHAUST BAG 
ANALYSIS 

DILUTION AIR 

'I 

CORRECTED EXI1. 
ANALYSIS CONCENTRATIONS 

I 
Cold Transient Mode UF - .43 

N 9107 Revs 
CO2 1.46 x 
co 39no.nppm z2 
EC 599.18 ppm, HC 

W 34.8 ppm NO, 

Cold Stab&lied Mode UP = 1.0 

.na 
5.0 
3.98 

.o 

2 
PP= 
Ppm, 
__ 

% 
PPm 
PPm, 
PPm 

CO2 1.42% CO2 804.7 gnr 
co 3729.9PO co 133.8 gms 
HC 595. 7tP9mc HC 10.59 e= 
NQX 34.81 PPm NO; 1.95 gms 

N 15669 Revs 
CO2 1.on % 
co 68o.n *pm 
l-32 116.41ppm, 
NO, 30.9 ppm 

CO2 
co 
HC 
Na, 

Plot Transient Mode UF - .57 

N 9127 Revs 
CO2 1.32 % 
co 812.0 ppm 
HC 165.17~~1~ 
N“x 55.4 ppn 

CO2 
co 
EC 
N% 

.04 
13.0 
4.97 

.n 

*l-l4 
12.0 
3.00 

.o 

I 
PP= 
ppm, 
PPm 

co2. .96 X 
co 645.2 PPm 
EC 111.8pP=c 
NO, 30.91PPm 

co2 1.28% 
co 768.9 ppn 
EC 162.41ppmt 
No, 55.42ppm 

Results: CO2 3943 gramsftest 
co 263.1 gradtest 
HC 22.38 grams/test 
N% 13.01 gramsltest 

747.84m 08 
15.99 m Ilg 
731.a5= a 
567.5 OR 
.x03 CFR 

WEIGHTED MASS 
WSSIONS 

CO2 
co 
EC 
NO* 

CQ2 
co 

iii 

QJ2 
co 
EC 
NOX 

2175.5 gmr 
92.6 m 
7.95 a- 
6.93 gms 

963.0 @s 
36.6 @ris 
3.83 w 
4;12 gms 

525.7 gPn 
35.0 aF= 

.2.98 gPm 
1.73 mm 



PLUMSTEAOVILLE, PA. 16949 PHONE: 215-766.8861 ‘rwx:510.665~344 
TABLE B-6 

EXHAUST WSSION DATA SHEET I975 FSDRRAL TEST PRDCEDURR 

Odometer Reading: 
Finish 41428.9 
SlXrt 41418.3 
Miles/Kms - 

Timing 
Driver 5. Stranick 

Dry Bulb Temp. 
Wet Bulb Temp. 
Relative Bimidity 
Specific Humidity 

% 

82.0 *F Barometric Press. 
69.0 OF 

746.60 ppD Bg 
cvs Pump Press. 15.95, = Hg 

52 X (P) Ssmplc Press. 730.61 ~pm ~~ 
85 &lb CT) Sample Temp. 562.0 OR 
1.0493 (VI CVS Pump Disp. .3103 CFR 

EXKAUST BAG DILUTION AIR 
ANALYSIS ANALYSIS 

Cold Transient Mode WF - .I3 

CORRECTED E%H. wE1GRTEDxA.ss 
CONCENTRATIONS 

.I 
EKISSIONS 

. 

N 91ol-l Revs 
CD2 1.41) x .04 x 
co 307ll.o PPlD 2 12.0 PP* 
EC 424.32 PP~, HC 6.21 ppm, 
NO, 77.5 ppm No, .o PW 

Cold Stabalized Hode WF - 1.0 

N 15642 Revs 
CO2 1.03 x 
co 762.0 ppm 
HC 117.44 PPW 
NO, 44.8 ppxn 

co2 -04 x 02 -99 x 
CO 10.0 ppm co 725.0 ppa 
HC 5.53 ppm, HC 112.37ppa, 
N% .2 ppm NO, 44.70 ppm 

Hot Transient Mode ti - .57 

N 9116 Revs 
2 847.0 1.43 x 

ppm 
BC 159.95 pp+ 
NO, 141.5 ppm 

&?.sults: 

CD2 .04 x 
co 9.0 PPm 
BC 4.87 pm 
N% .O PPm 

CO2 1.36 X 
co 2925.4ppm 
BC 418.91ppq 
NO, 77.50 ppn 

CD2 776.2 gma 
co 105.7 gms 
HC 7.50 guts . 

NOX 4.82 gms 

CD2 4087 . grams/test 
co .249.n grams/test 
Hc 19.24 grams/test 
% 27.67 gmms/tast 

co 
co2 

1.39 % 
801.6 ppm 

BC l55.63pp* 
NOx 141.5Oppm 

3 
EC 
No, 

CD2 1052.s ms 
co 38.4 ms 
EC 3.70 gpu 
N%X 11.70 ams 

CD2 5b4.9 gpn 
co 33.2 mm 
EC 2.56 gpln 
NO, 3.69 gpm 

2257.8 w 
lft4.7 * 
8.04 gms 

11.13 gm¶ 



PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 5105659344 
TABLE B-9 

EXHAUST EMISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE 

1978 Oldsmobile 
Cutlass Cruiser 

::.",I- 
Odometer Readin Date 8/U/79 
Finish 486Oy8 -PSOj.# ISD-Ul 

Trans.- start 48592.2 RlUl# 9 
Carbs.3 Mi.les/Krns - DEV. Baseline 
EnS. v-8 Disnl. 305 
Idle RPM - riming Dyne Inertia 
Analyst n. C,r,,clr Calculator' Driver S. sr-k D. dvlirk 

Dry Bulb Temp. 69.0 OF Barometric Press. 747.91 mp Bg 
Wet Bulb Temp. 53.,, OF cvs Pump press. 15.71 mm Eg 
Relative Himidity % (P) Sample Press. 732.213 m Ag 
Specific Humidity gr/lb (T) Sample Temp. 568.n OR 

KIi .9101 (v) cv! Pump nap. .3105 CFR 

EXHAUST BAC 

I 

DILUTION AIR 
I 

COREECTBD EXB. 
ANALYSIS ANALYSIS CONCENTRATIONS I 

wEICliTEDMSS 
EMISSIONS 

I I 
Cold Transient Mode WF - -43 

N 9155 Revs 
CC2 1.50 x CC2 .04 
ca 3565dO ppm co 9.0 
HC 342.52 ppm, EC 3.26 
WC 34.3 ppm No, .o 

Cold Stabalired Hode WF - 1.0 

N 15677 Revs 
CD2 1.00 x co2 .a4 
co 185.0 PP~ 03 
HC 41.16 PP~, EC 2:: 
NO, 21.5 ppm NOx .3 

Hot Transient Mode UF - .57 

N 9148 Revs 
CD2 1.35 x CD2 .n4 
co 212.0 ppn CO 8.0 
EC 61.20 ppt+ HC 2.62 
% 37.1 ppm NO,- .4 

Results: CD2 3996 
co 156.0 
EC 10.27 
% 9.05 

x 
iz2 

1.46 % CO2 831.8 gms 
PPm 3398.0 ppm co 122.6 gma 
PP% RC 339.71ppm, HC 6.07 8-s 
Ppm NOx 34.34 PP~ N% 1.85 gmS 

CD2' -96 x CD2 2176.8 8= 
co 167.6 PPID '? 24.0 gmr 
IiC 38.44 PP% EC 2.73 gmS 
NO, 21.27 Pm NO, 4.57 m 

co 
co2 

1.31 x 
196.0 Pm 

HC 61.84 Pm 
NO% 36.75 PPm 

iz2 532.8 8P 
20.8 W 

EC 1.36 SP- 
N% l.20 m 

Urban Fuel Economy 15.55 NPc 
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Scott environmental Echno!qy Ina. 
PLUMSTEAOVILLE, PA. 16949 PHONE: 215-766-6861 TWX: 510-665.9344 

TABLE B-10 
EXUUST i%ISSION DATA SHEET 1975 FEDERAL TEST PROCfDuRE 

1978 Oldsmobile 
V&. Cutlass Cruiser Odometer Reading: 
vin : 3835li8G404250 Finish 48625.3 
Trans. Automatic start 48615.1 
Catbs. 1 bbls. 2 t!lL?%3lKms - 
En& V-S Disul. 305 
Idle RPM - Timfng 
Analyst D. &lick Driver S. S-k 

Date Ri16/?9 
ProJ.# 1827-01 
Run # 10 
DW. Fuel ?!ax 

i;: Ed0 NFH 
Calcularor D. u<ck 

DryBulb Temp. 
Wet Bulb Temp. 
Relative Bimidity 
Specific Humidity 

%I 

72.0 OP 
59.0 OF 
4s x 
54 w/lb 
.9101 

D3lAUST BAG 
ANALYSIS 

DILUTION AIR 
ANALYSIS 

Cold Transient Mode i?P = .43 

N 9141 Revs 
co2 1.54 z 
co 2068.0 Ppm 
EC 131.74 PPq 
NO, 124.4 PPm 

3 .04 
10.0 

ac .~ 4.00 
NO, .O 

Cold Stabaliztd Mode WF - 1.0 

N 15654 Revs 
CO2 -96 % 
co 23.0 Ppm 
HC 22.43 ppm, 
NOo, 53.6 ppm 

CO2 .I34 
co 8.0 
EC 3.96 
N% .O 

Hot Transferit Mode I& - .57 

N 9119 Revs 
CO2 1.26 X 
co 82.0 ppm 
EC 39.79 pp+ 
N% 108.7 ppm 

CO2 Al4 
co 12.0 

Resulto: co2 3880 
co 76.8 
EC 4.52 
mx 26.14 

I 
PPm 
ppm, 
PPm 

x 
PPD 
PPDlc 
ppm 

x 
PPm 
ppm, 
PPm 

Barometric Press. 
cvs Pump Press. 
(P) Sample Press. 
CT) Sample Temp. 
(v) cvs Pump rasp. 

752.25 nm Hg 
15.71 m Eg 
736.54 Em Bg 
Sh7.0 OR 
.3103 CPX 

coRRscTBD EXE. WBIGHTED NASS 
CONCENTRATIONS WSSIONS 

co2 1.50 x 
co 196G.Oppm 
EC 128.26 ppme 
N4( X24.41 ppm 

CO2 859.0 F 
co 71.4 gm 
BC 2.30 p - 
% 6.75 m, ) 

az- .92 I 
co 14.9 ppm 
HC 18.75 ppq 
NO, 53.64ppm 

CO2 1.22 z 
co 68.1 pprn 
EC 37.09 Pp.+ 
No, 108.79ppm 

2097.6 ~ULS 
.2.1 gms 
1.34 am 

11.59 gms 

923.6 m 
3.2 ma 
.88 
7.80 g 

grams/ test 
grz3udtost 
gruns/tcst 
grams/test 

co 
co2 

517.3 gpu 
10.2 gpn 

Hc .6n 

% 3.48 : 

Urban Fuel Econnay 16.56 !@G 



Scott Environmend Tkchnob~ Inc 
PLUMSTEAOVILLE. PA. 16949 PHONE: 215-766-8661 TWX: m-665.9344 

TABLE B-8. 
EXHAUST WSSION DATA SRBET 1975 FBDERU TEST PROCBDDRB 

1977 Mercury 
Veh. Hc lnarch 
vin:- 7ti>, "'F539757 
Trans. L--_LI - AUL0~LL.E OLP, 
Garbs. 1 bbls. 2 Mill 
EnB. V-8 Displ. 302 
T-ll^ Dmu - T,.m,"O - 

Odometer Reading: Date 8r~5r79 
Finish 31295.5 Proj.# 1827-01 
e'-rt 31285.2 Run # 8 

es/Kms - DW. Baseline 
WV I-- 

1-1 Dyne Inertia 4oOo?----@" WE 
Driver s. St :k Calculator D.G&k 

A.&IS N A~, 

'st D. Gulick 

Dry Bulb Temp. 77.0 
Wet Bulb Temp. 67.0 
Relative Bimidity 59 
Specific Humidity 83 

. % 1.0390 

EXBADST BAG 

I. 

DIUJTION AIR 
ANALYSIS ANJ3.YSIS 

Cold Transient Mode WF - .43 

N 9164 Revs 
CO2 1.47 .z co2 '.rJ4 
co 2225.0 PPm g 9.0 
HC 369.55 PPm, EC 2.62 
NO, 93.5 PPm NOX .n 

Cold Stabalfzcd Mode UF = 1.0 

N 15655 Revs 
CO2 .99 x co2 .04 
co 694.0. PW m 10.0 
HC 110.10 Ppm, 3.26 
NO, 34.3 PPP & .3 

Hot Transient Mode WF - .57 

N 9113 Revs 
CO2 1.3!Y 2 CO2 .04 
co 943.0 pp3l co 10.0 

EC 3.26 
N4c .3 

Results: CO2 3917 
CO 213.5 
Hc 17.86 
N'Js 18.48 

OF Barometric Press. 
OF cv.5 pump Press. 
I (P) Sample Press. 
&lb (T) Sample Temp. 

, (V) CVS Pump Disp. 

I 

CORRECTED EXE. 
CONCBNTRATIONS 

x 
Ppln 
PPQ 
PPm 

x 
PPm 
PPm, 
PPm 

x 
Ppm 
PPm, 
PPm 

CO2 1.43 x 
co 2111.9ppm 
EC 367.2hppm, 

WC 93.53 ppm 

CO2 .95 z 
co FS5.5 PP 
EC 107.n9ppm, 
NO, 34.07 pm 

co2 1.26 % 
co 892.6 ppm 
EC 155.28pPm, 
NOX 53.55 ppm 

gramsltest 
gramsltcst 
grzcdteat 
graan1te.t 

747.96 - x8 
~15.99 m Rg 
731.97 mm ng 
567.0 OR 
-3103 CFR 

WRICR’IED tlAsS 
EMISSIONS 

CO2 816.0 gmr 
co 76.3 @s 
EC 6.57 ms 
NOX 5.77 &ns 

CO2 2153.2 gmr 
co 94.5 gmo 
HC 7.61 gms 
NO, 8.35 @us 

co2 948.2 pm 
co 42.5 ps 
EC 3.66 ~w 
No, 4.35 gms 

E2 522.3 @ai 
28.4 @n 

EC 2.38 @m 
=k 2.46 gpm 
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PLUMSTEADVILLE. PA. 19949 PHONE: 215-7668961 TWX: 510-665.9344 

TABLE B-12 
EXHAUST WSSION DATA SHEET 1975 FEDERAL TESTPROCEDURE 

1977 Mercury 
Veh. Monarch Odometer Reading: Date 8121179 
%I: 7W37F539757 ,':X:h 31348.2 Pr0f.d 1x77-01 
Trans. Automatic 31338.4 Run # 17 
Casbs. 1 bbls. 2 uiles/Kn!s L Dev. ?A,., -Mclr 
Eng. v-3 Disol. 302 Dyne REP 11.3 @SO UPE 
Idle RFH - Thing - Dyne Inertta fInnn 
Analysts. &lick Driver B. MarklPv Ca~CUhtor D. c&k 

Dry Bulb Temp. 73.0 9 Barometric Press. 749.93 mm Ng 
Wet Bulb Temp. 67.0 OF cvs Pump Press. 15.80 mm Eg 
Relative Bimidity 73 x (P) Sample Press. . 734.13 rmn ES 
Specific Humidity 90 &lb (T) Sample Temp. 566.0 OR 

KE 1.0758 (V) CVS Pump Disp. .x05 CFR 

EMlAUST BAG DILUTION AIR 
ANALYSIS 

I 
ANALYSIS 

Cold Transient Mode WF = -43 

coRREcTED KXE. WFZ~HASS 

I 
CONCF.NTRATIONS 

I 
EMISSIONS 

N 9154 Revs . 
CO2 1.40 % 

iiF? 
.04 x CO2 1.36 X CO2 779.2 gms 

co 1446/O ppm 12.0 PPm co 1362.5ppm co b9.b pms 
EC 252.58 pP+ HC 5.92 PPm, EC 247.35ppmc EC 4.44 gm¶ 
N“x 194.5 ppm N% .O PPm NOX 194.51ppm WC 12.48 w 

i 
Cold Stabalioed Hode WF 6 1.0. 

N 15659 ReVa 
co2 .91 x CO2 .04 x 
co 510.0 ppm co 14.0 PP= 
EC 96.11 ppm, HC 9.72 PP% 
NOx 97.2 ppm NO, .3 PPm 

Hot Transient Mode WF = .57 . 

N 9167 RSWS 
CO2 1.19 x 
co 351.0 Dum 
ii 100.13 pp- 
NOx 190.5 ppm 

CO2 .04 x 
co 12.0 PPm 
HC 6.70 P-c 
No, .6 PPm 

co2 ’ .a7 % 
co 476.3 pm 
HC 87.09 ppm, 

NO, 96.97 ppm 

CO2 1902.9 @a¶ 
co 68.5 8M 

6.23 @w 
24.75 me 

3 324.0 1.15 x ppm CO2 co 874.5 15.6 z&s m 
EC 96.06 Pp% KC 2.24 sas 
N"x 189.98ppm No, 16.18 gms 

Reeults: CO2 3636 grams/test 48b.9 gm 
CO '133.8 graadtest Ei2 17.8 SPY 
EC 12.92 gra!aa/test HC 1.72 wm 
NO, 53.41 gradteat % 7.12 v 

Urban Fuel Eeonony 17.10 WG 

TROY. M,CHlGAN , SAN SERNARDINO. CALIFORNIA 



Scott Environm&al Txhno!ogy Inc 
PLUMSTEADVILLE, PA. 18949 PHONE: 215-7668861 nvx: 51 o-665-9344 

TABLE B-13 
EBRAUST QiISSION.DATA SHEET 1975 FEDEFJL TEST PROCEDURE 

AT,7 “A 'bTa "'dsmobile 
Veh. Cutlass CNiSer Dots 8/21179 
ml: 

Odometer Reading: 
3C35H92 434400 Finish 20902.6 Proj.b 1327-01 

Trans. Automatic start 20892.0 Run # 13 
Garbs. lbbls. 2 Miles/Kms - pev. Baseline 
Ellg. V-8 Displ. 305 Dyne PHF 13.2 @SO UPH 
Idle F.PN - Thing .Dyno Inertia 40008 
Aaalyst D. G&lick Driver B. Warkley CalCUlatClZ D. Gulick 

Dry Bulb Temp. 
Wet Bulb Temp. 
Relatiae Eimidity 

_ Specific Humidity 
pa 

EXHAUST BAG 
ANALYSIS I DILUTION AIR 

ANALYSIS 

Cold Transient Mode WF- .43 

69.0 
66.0 
81 
90 
l.fJ758 

. N 9158 Revs 
CO2 1.58 x 
co 2045.0 ppm Z' 

.G4 
9.0 

FE 399.20 62.0 ppm PPm, EC Na, 5.30 .5 

Cold Stabalized Mode UF - 1.0 

N 15658 R.ws 
CO2 1.13 x CO2 .Ob 
co 117.0 w ppm 8.0 
HC 45.00 ppm, 
NO, 15.6 ppm 

Hot Transient Kode ti - .57 

N 9149 Revs 
CO2 1.43 x 
co 440.0 ppm 
EC 83.35 ppm, 
No, 26.1 ppm 

Result’s: 

OF 
OF 
X 
Sr/lb 

X 
PPm 
PP=d 
PPm 

X CO2 1.09 x 
PPm co 104.2 ppm 
ppm, EC 38.99 ppm, 
PPm N"x lJ5.36 Pm 

CO2 -04 x 1.39 z 
w 9.0 

CO2 
PPm co 4m.s ppm 

HC 5.98 ppm, EC 78.03 Pp+ 
wz .3 PPk. *x 25.92 ppm 

Barometric Press. 749.93 = Hg 
cvs Pump Press. 15.81 nm BB 
(P) Sample press. 734.13 mm BB 
(T) Sample Temp. 56R.G 'B 
*Pa cv! Pump rasp. -3105 CFR 

CORFmTED EZH. liR1GRTEDUASs 
CONCENTRATIONS EMISSIONS 

CO2 1.54 % 
co 1921.7ppm 

394.61ppmc 
61.56 ppm 

CO2 8i9.7 gns 
co 69.5 B'= _ 
HC 7.07 P 
NO. 3.93 6n- 

2 2415.0 gas 
15.0 BI= 
2.17 gns 
3.90 Ben 

S87.4 BP 
13.8 gpm 
1.56 gpn 
1.33 ppm 
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TABLE B-15 
EXHAUST IItlISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE 

1979 Oldsmobile 
Veh. Cutlass Cruiser Odometer Reading: Date S/74/79 
Vin: 3G35892434400 Finish 20927.6 Pr0j.B 1827-01 
Trans. Automatic Start 20916.8 Rua # 15 
Carbs. 1 bbls. 2 N.iles/Kms - Dev. Fuel-Max 
Eng. V-8 -Disul. 305 nyno RHP 13.2 @SO MPH 
Idle B?M - Timing Dyne Inertia 40001 
hdyst D. Gulick Driver B. Uarklev bkdator' D. Gulirk 

Dry Bulb Tamp. 76.0 "P Barometric Press. 748.74m Hg 
Wet Bulb Temp. 71.0 OF CVS Pump Press. 
Relative Bimidity 78 x 

1.80 m Hg 
(P) Sample Press. 746.94lum lig 

Specific &m.i.dity 107 &lb (T) Sample Tamp. 567.0 OR 

%I 1.1770 (V) CVS Pump Disp. .3105 CFF. 

EXHAUST BAG 
ANALYSIS 

DILUTION AIR 

I 

coRBxTED Em. 

I 

uRI~HAs.9 
ANALYSIS CONCENTRATIONS EMISSIONS 

Cold Transient Mode b = -43 
I I 

N 15643 Rws 
CO2 1.09 z 
co 56.0 PP 
BC 30.21 Pm 
NO, 39.6 PPm 

CO2 .04 % 
00 12.0 PPm 
.F% 12.02 .5 PPm PPm, 

Hot Transient Mode WF - .57 

N 9133 ma CO2 1.60 % do, -04 % 
co l562.OPPm co 12.0 PP* 
HC 257.22PpmC BC 13.85 PPm, 
NO, 117.6 PPm NO, .O PPm 

Cold Stabalized Mode WF = 1.0 

N 9161 Ravs 
a2 1.40 % 
co 41.0 Pm 
EC 34.86 PP+ 
NQx 91.7 Ppm 

Reeults: 

1 

CO2 .04 % 
co 12.0 PPm 
BC 11.73 PPm, 
No, .4 Ppln 

CO2 1.56 % 
co 14G4.3PPm 
AC 245.2OpPs 
10, 117.6OPP* 

co2 * 1.05.z 
co 42.6 PPm 
EC 19.17 PPm, 
NO, 39.23 Ppm 

co2 * 1.05.z CQz CQz 
co co 
EC 

42.6 PPm f'$ 
19.17 PPm, EC 

NO, 39.23 Ppm NQX NQX 

CO2 
co 
EC 
NOX 

3 3 1.36 z 1.36 z 
28.3 PP"' 28.3 PP"' 

EC EC 24.36 bnrC 24.36 bnrC 
NO, NO, 91.43 Ppm 91.43 Ppm 

co2 4383 grams/test 
co 61.5 grmsftest 
ac 6.45 gr-/test 
NOX 28.13 graSdte.t 

CO2 
co 
HC 
WC 

CO2 
co 
HC 
No, 

905.7 gnu 
53.8 gmP 
4.46 gmS 
8.36 gmS 

2427.7- 
6.2 S= 
1.39 w 

11.11 gM 

lfI49.6- 
1.3 gms 
.59 m 
0.64 m 

584.4 w 
8.2 gpn~ 
.06 %P= 
3.75 m 

14.77 Mw Urban F-1 Ecmrmry 



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

TABLE B-14 
EXHAUST !ZtflSSION DATA SHEET 1975 FEDERAL. TEST PRDCEDLXB 

Veh. 1979 Ford Pinto Odometer Reading: Date s/23/79 
Vim 9TllY158158 Pinish 11265.0 Proj.# 1527-01 
Trans. Automatic Start 11253.8 RUll# 14 
Garbs. 1 bbls. 2 Niles/Kms - Dsv. BaSelfne 
En& 4-cyl. pisu1. 140 Dyne RHP 9.4 850 Pm 
Idle RPM - Timing Dyne Inertia 25008 
AnalystD. &lick Driver B. Marklev Calculator D. Culick 

76.0 OF Barometric Press. 751.72= Bg 
69.0 “F CVS Pump Press. lS.RO = Fig 

;: 
% (P) Sample Press. 735.92mm Eg 
grllb CT) Sample Temp. 566.0 OR 

1.1037 * (I') CVS Pump Disp. -3105 CFP. 

Dry Bulb Temp. 
Wet Bulb Temp. 
Relative Himldity 
specific Humidity 

%i 

BXihUST BAG 
ANALYSIS I. DILUTION AIR 

ANALYSIS 

Cold Transient &de WF - -43 

N 9209 Revs 
CD2 1.36 X co2 -04 x 
co 1198.Opprp cn 10.0 *pm 
HC 163.44ppm, XC 5.90 ppq 
NOx 72.3 ppm NQx 2 Ppm 

Cold Stabalized Mode UF - 1.0 

N 15610 Revs 
co2 .78 x 
co 813.0~ ppm 
XC 55.15 pplrlc 
NO, 21.1 ppn 

Eat Transient Mode R!J - .57 

2 
XC 
~NQX 

N 9141 Revs 
CO2 1.13 x 
co 814.0 ppm 
RC 72.05 pp+ 
NO, 50.4 ppm 

Results: 

CO2 
co 
EC 
NQX 

.04 % 
9.0 PPm 
“56 PPlpc 

PPm 

.04 2 
10.0 ppm 
3.88 PPm, 

.3 PP= 

COBRECTBD EXB. 
CONCENTRATIONS 

uE1GiTEDHASs 
EMISSIONS 

CD2 1.32% 
co 1130.*pm 
XC 158.llspP~ 
NQX 72.20ppm 

*2 
co 
HC 
No, 

CD2 .?4 x 
co n4.i PP= 
EC 46.95 PP~, 
NO, 20.76 PP 

3 1.0 IX 
769.0 ppm 

HC 60.52 Pm 
NO,‘ 58.14 ppm 

CD2 
CC! 
EC 
NO* 

3277 grsdrcst 
190.2 grams/test 
7.86 gram/test 

15.30 grams/teat 

762.7~ 
41.4 gms 
2.86 gms 
4.79 ms 

1685.7~ 
111.7 g= 

3.35 gns 
5.43 m 

828.6 gm 
37.0 garr 
1.63 gmr 
5.07 gmr 

436.9 gpm 
25.3 W 
1.04 gP= 
2.04 &= 
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TABLE B-16 
EXHAUST EHISSION DATA SHEET 1975 FEDERAL TEST PROCEDURB 

Veh. Odometer Reading: 197~ - wnrn 

Carbs. lbbls, 2 
Eng. 4-cvl. Disul. 140 
Idle RP!4 - Thing 
AnalyStJl. Guliek Driver 5. Stranfck 

Date a/27/79 
Ye77 87, 

16 
De.?. Fuel->fax 
Dyne RRP 9.4 c50 MPH 
Dymo Inertia 25OOP 
h.kUhtor D. Gulf& 

Dry Bulb Temp. 
Wet Bulb T&p. 
Relarlre Himidfry 
Specific Humidity 

% 

82.0 OF Barometric Press. 
71.0 OF 

747.17 m Bg 
CVS Pump Press. 15.61 = Es 

9"; 
x (P) Sample Press. 
gr/lb 

731.56 mm %g 
(T) Sample Temp. 579.5 OR 

1.1153 (V) CVS Pump Disp. .3106 CFR 

EXHAVST BAG 
I 

DILDTION AIR 

I 

coI&RD E%H. 
.ANALYSIS ANALYSIS CONCENTRATIONS 

I .~ 
Cold Transient Hoode WF = .43 

N 9218 Revs 
CO2 1.36 x 
co 905.0 PPm 2 

.04 
12.0 

EC 200.06 ppm, HC 9.l.l 
NO, 146.0 ppm NO, .O 

Cold Stabalized Mode WF = 1.0 

N 15614 Revs 
co2 .81 x co2 .a4 
co 1107.0 ppm c4l 14.0 
HC 76.59 PPm, 
NO, 82.6 ppm 

Hot Transient Uode & - .57 

N 9110 ReVs 
CO2 1.19 x -04 
co 

CO2 
1178.0 ppm co 15.0 

%C 110.87 ppmc HC 9.00 
Eio, 134.3 ppm NO, .l 

&6U.k6: co2 3292 gramslterrt 
CO ~230.5 grams/test 
HC 10.45 g=ldt66t 

N% 42.19 grslmsftest 

x CO2 1.32 X 
PPm CO 853.8 ppm 
PPmc EC 191.94 ppmc 
FPm NOx 146.00 ppm 

% co2 .77 x 
Ppm CO 1056.2 ppm 
PPm, HC 67.60 
PPm NO, 82.54 ;: 

% co2 1.15 f 
Ppm co lll5.6 PPm 
ppm, HC 102.75 PPmc 
PPm NO, 134.21 PP~ 

wfxG%TED Mss 
EMISSIONS 

CO2 741.4 
co 30.3 E 
HC 3.38 gms * 
N% 9.52 @a3 

3 1704.2 gms 
148.1 gms 

HC 4.69 gme 
NG 21.20 gms 

CO2 846.3 w 
co 52.0 m6 

430.9 gPm 
30.7 m= 

EC 1.39 gpm 
NO% 5.62 gPm 

Urban Fuel Economy 18.03 MPG 

TROY. MICHIGAN I SAN BERNARDINO. CALIFORNIA 
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TABLE Bz17 
EXRAUST IXISSION DATA SHEET 1975 FEDERAt TEST PROCEDURE 

1976 Chevrolet 
wette 
i809Y116162 

. nutcmatic 
Carbs.l bbls. 2 _. eng. L-4 Disp. 99 
Idle RPH -- 

Dry Bulb Tamp. 
Wet Bulb Tamp. 
Relative liimldity 
Specific Rmidity 

. %I 

EXHAUST BAG 
ANALYSIS 

Odometer Reading: 
Finish 07055.0 
start 07044.9 
Hiles/Kms -- 

TidLlg, -- 
Drivers 

Date a/29/79 
Pr0j.B lE27-01 
Run # 17 
DW. None [Baseline)' 
Dyne RHP 9.4 @SO &ml 
D,W Inertia 6.4 
Calculator D. Guli& 

85.0 OF Barometric Press. 
77.0 “F 

746.88 ,nm Eg 
CVS Pump Press. 15.&l = a 

70 % (P) Sample Press. 731.08 ?m Eg 
128 &lb CT) Sample Temp. 573.4 OR 
1.3317 * (VI cvs Pump msp. -3105 CFR 

I. DILUTION AIR 
ANALYSIS 

Cold Transient M&s + - .43 

N 9172 RwJs 
CO2 1.07 % co2 .04 
co 1980.0 PPm co 10.0 
HC 392.26 PPm, HC 8.53 
NO, 35.5 PP~ NO, .O 

Cold Stabalized Mode VP - 1.0 .- 

N 15668 F.svs 
CO2 -74 % CO2 .04 
co 309.0 co Pprm 14.0 
IV2 51.56 HC PP~, 8.21 
N“x 1fi.n ppm NO, .l 

Rot Transient Mode HP - .5? 

N 9133 Revs 
CJ32 .99 x 
co 572.0 PPUI 
BC 100.94 pp+ 
NO, 29.7 ppm 

CO2 -04 % CO2 .95 f 
co 10.0 PPm co 539.1 ppm 
WC 7.14 ppmt EC 94.35 ?Pmt 
NO, .2 Ppm NO, 29.57 ppm 

co2 2858 
co ,133.3 
EC ll.92 
NO, 10.79 

gWdte6t 
gram.s/test 
grams/test 
gralLu/re.t 

co2 381.1 Bps 
co 17.7 gpn 
EC 1.58 ga 
NOX 1.43 gpm 

Urban Fuel Economy tl+l HFG . 

X 

PPm 
PPm, 
PPm 

CORRECTED Em. 
CONCENTRATIONS 

CO2 1.03 x 
CO 1885.6 ipm 
EC 374.55 ppm, 
NO, 35.54 ppm 

2 *2 -70 L 
Ppm CO 284.7 ppm 
p-2 EC 43.62 ppa, 
PPm NO, 15.97 ppm 

I WEIGHTED NASS 
WSSIONS 

CO2 581.4 gms 
co 67.4 gnm 
HC 6.63 gms 
NO, 2.78 gms 

CO2 1569.2 &ms 
co 40.4 gms 
EC 3.08 ps 
NO, 4.96 gms 

CO2 707.6 m 
co 25.4 gnu 

2.20 grs 
3.05 gum 

TROY. UICHIGAN I SAN SERNARDINO,WLlFORNlA 
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TABLE B-18 
EXHAUST EHISSION DATA SHEET 1975 FEDERAL TEST PROCEDURE 

X979 Chevrolet 
Vah. Chevette 
vin: lB6809Y118162 
Trans. Automstic 

. Cabs.1 bbls. 2 
Eng. ~-4 Disp. 98 
Idle RPM -- 
Analyst D. Gulick 

Odometer Reading: 
Finish 07085.1 
start 07074.3 
MilesfKms - 

riming -- 
Driver S . Stranick 

Date 8/31/79 
Pr0j.U 1827-01 
Rlm# 18 
DeV. Fuel-M&x 
Dyne RHP 9.4 @SO MPH 
Dyne Inertia zsoo:: 
calculator D. Guiick 

Dry Bulb Temp. 75.0 OF Barometric Press. 749.77 mm Bg 
Wet Bulb Temp: A~5 67.0 OF CVS Pump Press. 15.80 mm E3 
RelatiVe Himidity 66 z (P) Sample Press. 733.97 mag 

Specific Humidity 87 gr/lb (T) Sample Tamp. 567.2 '8 
%I 1.0597 (V) CVS Pump Dfsp. .3105 CFR 

EXHAUST BAG 

I 

DILUTION AIR 
ANALYSIS A?wYSIS 

Cold Transient Mode IJT - .43 

P 9388 RCVS 
CO2 1.08 z -04 % 
co 
EC 

825.0 ppm 2 11.0 ppm 
;;;.;5 Ppmc 5.97 PPm, 

uo"o, - Ppm ~i%Z -0 ‘ppm 

Colds Stabalized.Mode WF - 1.0 

N 15667 Ram 
CO2 '.72 2 co2 .04 x 
co 265.0 PPr co 12.0 PPm 
EC 36.05 PI’% 3.46 

& .Q 
PPQk 

are, 67.8 PPm mm 

Hot Transient Mode WF - -57 . 

N 9127 Revs 
a2 .96 Z co2 .a4 % 
co 254.0 eem co 13.0 PPm 
L(C Xl.91 ppm, IIC 3.28 ppm, 
NO, 131.0 ppm NO, .D pm 

COREECTBDEXH. wE1GmEDnASs 
CONCZUTUTIONS EMISSIONS 

Besults: CO2 2851 grzlmsf te5t 

iz 
75.3 grsmsltest 
7.77 grass/test 

NG 30.79 gramsltest 

3 1.04 x 
780.4 ppm 

HC 233.40 ppm, 
NO, 167.80 ppm 

co2 .68 % 
co 244.5 Ppm 
EC 32.78 PPm, 
No, 67.83 PPm 

co2 .92 % 
CO 232.1 PPm 
Bc 47.87 PP=c 
NO, 131.00 PP~ 

2 
609.7 gms 

25.9 gnu 
EC 4.Y gms 
"x 10.85 gas 

co2' 1547.0 gms - 
co 35.2 - 
EC 2.34 K=. 
f% 17.02 P 

a2 694.9 b 
co 11.1 grns 
EC 1.13 gnu 
are, 10.91 m 

3 3ao-2 10.0 gpn 
EC 1.03 PB 
% 5.17 gpn 

Urban Fuel Economy 22.20 l@G 

TROY, MIC",G*.N , SAN BERNAROINO. CALIFOANtA 
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TABLE B-11 
EXRAUST EtUSSION DATA SHEET 1975 FEDERAL TEST PROCEDLlRE 

1979 Mercury 
Odometer Reading: Date a/17/79 
Finish 06787.2 Proj.P 1827-01 

Trans. Automatic 06776.4 Run t 11 
Cabs. 1 bbls. 2 WeEdEms - Dev. Fuel-Flax 
Eng. V-8 Dis~l. 302 Dyne Rw 14.0 60 HPE 
Idle RPM - Timing - Dyne Inertia 4SOOf 
AnalystD. Gulick DrlVer S. Stranick Calculator D. Culick 

70.0 9 Barometric Press. 754.49 mm Bg 
58.0 0~ cvs Pump Press. 15.60 mm Rg 
48 x (P) Sample Press. 138.69 nna EC 
53 gr/lb (T) Sample Temp. 565.5 % 
-9062 ' (VI cvs Pump Disp. .3105 CFR 

Dry Bulb Temp. 
Wet Bulb Temp. 
Relaci,ve Hfmidity 
Specific Humidity 

"a 

CXBAUST BAG 
AtiAJ.YSIS I. DILUTION AIR 

AmlYSIS 

Cold Transient Mode WF- .43 

N 9126 Revs 
CO2 1.62 % 
co 727.0 pem 2 
EC 176.21 PPm, EC 
NO, 227.2 ppm NO, 
Cold Stabalized Mode WF = 1.0 

N 15658 Revs 
co2 1.06 % 
co 27.0 Pen 
RC 26.90 ~PP% 
NOa 133.4 Ppm 

a2 
co 
EC 

N% 

Eot Transient Mode ti - .5? 

N 9ll4 Revs 
CO2 1.45 I CO2 
co 85.0 ppm co 
EC 44.39 ppr+ EC 

NO, 286.5 ppm u-h 

-04 
10.0 
3.00 

-0 

.04 z CO2 I.022 
8.0 Ppm co 18.7 QP 
3.36 PQmc IX 23.80 QPm, 

.O PPm NO, l33.42ppm 

-04 
9.0 
3.36 

.5 

Results: "2 4323 
co 31.2 
EC 5.83 
No, 61.78 

x 

PPm 
PPm, 
Ppm 

Z 
PP 
PPm, 
PPm 

CORRECTED EXB. 
CONCENTRATIONS I wE1CmBUMASs 

WSSIONS 

co2 1.58 x 
co 684.4 QP~ 
EC 
Na, 

173.59QQ=e 
227.25~em 

3 
1.41 x a2 1073.5 me 
73.4 PQm co 3.5 ama 

EC 41.39 Ppm, EC -98 w 
N'Jx 286.08ppm No, 20~55 W 

grams/test 
grams/test 
grams/test 
gradtest 

3 
2340.7 om~ 
2.7 w 

EC 1.71 m 
N% 28.89 gma 



ai 

APPENLnxC 

NIGEWAY PUEL ECONOMY 

EXHAUST EMISSION DATA 

. 

I 



a2 . 
Scott Environmental Ttxhnolo~y Inc 
PLUMSTEADVILLE, PA. 18949 PHONE: 215~766.8961 TWX: 510665.9344 

TABLE c-l 

1978 ~inc0h 
Vehicle Continental 

VIN 6Y82Aa81792 - 

License NJ 845-145 

Trans. Automatic 

Cab: . 1 bbls. 4 

ErIgine va CID b60 

pnalyst D. Gulick 

Dry Bulb Temp., FL 
Wet hlb Tezlp., F 72 

Gr. Water/Lb. Dry Air 87 

(K: Factor 1.0598 

('1) Saqale Tap., R 582.5 

CMPO::C\T 

p~;r HC dil. 16.05, 

pp3 HZ Air , 0-q 

ppm EC ah. I- 

ppm co exs. 53 

% co2 exb. 2.90 

ppa x0 

PP= x02 L 

Pm x%c 78.96 

(P?Z “0.J 03 83.68 

HFG 
16.11 

Odometer: 

Finisil 07533.3 

start 07523.2 

Hiles - 

Idle rpm - 

BIT -. 

Driver S. Stsanick 

nzte R ,,,,9 

Project m7.01 

Run , 

Device _BBS~L~~- 

Dyn. Load lb.7 

Dya. Inertia 5000# 

Calculator D. Cullc~ 

Barometric Press.. rzo tfg 7‘9 71 

CVS Poap Press.. ma Eg 15 no 

(P) Saq~le Press., mm Rg 733.47 

Or) CVS Plnp Disp.. CFR .no; 

(N) CVS Poq‘Revolu~ions 7 13782 

DILUTE WXIST HFF.9 

PvN/M * FACTOR 

-9 u.348 X 
-6 

10 

526.10.969 . 22.905 X 10 -6 

526.10069 36.022 x 1o-2 

526.10869 3?. 628 x 
-6 

10 

cws/NILg 

nn-rc 
-a 
-- co2 

1.66’ NOx 
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Scott Environmental Echndqy Irk 
PLUMSTEAOVILLE. PA. 18949 PHONE: 216-766-8861 TWX: 510-666-9344 

. 
TABLE C-3 - 

HIGHWAY FUEL ECOSOXY 

EXXAUST E~ISSIO!: DATA SREET 
1978 Lincoln 

Vehicle Continental Odometer: Date 818179 

VIN 8Yamal792 Finish Project 1827-01 

Licenser NJ 845-145 Start 07548.0 - Run 3 

Trans. Automatic I Miles . 
Device Fuel-?fax 

carb: 1' bbls. 4 Idle rpn Dyn. Load 14.7 

- ~ngins V-8 CID 460 BIT ., -- Dyn. Inertia 50002. 

Analyst D- Gulick Driver S. Stranick Calcclator 'D; Gulick 

G Bulb Temp., y--9L-/ 
I?.% Bulb Temp., P 68 

Gr. Water/Lb. Dry Air69 

(K:) Factor 0.9726 

(T) Sazcple Temp.. R 579-G 

Barometric Press., mm Hg 746.05 

CVS Pump Press., m Hg 15.80 

(P) Sample Press., mm Hg 730.25 

(V) CVS Pump D&p., CPR .3105 

(N) "S P~mp~Ravolutions 13646 

* DIL?JTE EXUlJST?IEASU=EhTS 

COifPONENT m/M FACTOR cms/fm - 

ppn NC dil. 17.10 

ppa HC Air 3.29 

ppn XC &I. 13a 5-8 Q.348 x lo-6 -=c 
ppn co exh. 41 521.76528 22.905 x 10 -6 

0.49 co 

X Cc2 exh. 2.75 521.76528 36.022 x 10" 516.86 co2 
ppr~ NO 

PP= 1102 

PP= NO, 385.13 

‘(PP" ?:O,, (K) 374.58 521.76528 37.628x 1o-6 7.35 NOx 

NPG '17.14 

TROY. MICHIcL4N I SAN BERNARDINO. C*LIFORN,* 



PLUMSTEADVILLE..PA. 18949 PHONE: 215-766.8861 TWX: 5105659344 

TABLE c-2 

HIGHVAY FUEL ECONOIfi 

EXUUST E:ISSIO!i DATA SIT&~ 
1979 Oldsmobile 

Vehicle-&&as Salon Odcmcter: 

TIN 3G0~77RII 

~~~~~~ PA 991-309 

Trans. Automatic 

Cab: 1 bbls. 4 

Engine -V-8 CID 305 

blyst D. Gulick 

Finfsh 07977.3 

start 07967.8 

EIfle.9 - 

Idle rpm - 

BIT .~ - 

Driver i. Stranick 

Date z,,;/,n 

Project 1527-131 

Run 2 

Devici e 

DYL load12.3 

Dyn. Inertia 3500 

calcuL¶tor b?lr 

W Bulb Te4p.. P 85 3aronetrfc Press.. mm sg 749.70 

Wet 9ulb Temp., P 71 cm Pmp Press., Lm Rg 15.M 

Gr. Vater/Lb. Dry Air 92 (PI Sample Press., mm Rg 733.90 . 

Q Factor 1.0868 (V) CVS Pmp Disp.. CPR .3105 

c;) Sarsj& Temp., R 576.5 (N) CVS Pump'Rev~lutidoo 13574 

, 
DILUTE EST XEASUREIEXTS 

COMPONEFT pvN/m FACXOR GRAvs/NII.E 

ppta EC dil. 12.98 

pps EC Air 3.95~ 

ppm RC exh. 9.03 523.36545 11. ;4e x 10-6. o.n5=c 

ppcoexh. 190 523.86845 . 22.905 x 1o-6 2.28 co 

Zco2exh. 1.93 523.86945 36.022 x lO-2 -cq2 

FP=’ h’0 

ppn NO2 
PP= NO, 79.0 

(pw "Ox) (K) 85.86 523.86845 37.628x 10 -6 1.69 NO I 
NPG 24.12 

. 



PLUMSTEADVILLE, PA. 18949 PHONE: 2157?66.6661 TwX:510565.9344 

TABLE C-4 

BIi;HG:AY FUEL ECOBOXY 

EXHAUST DIISSIO:~ DATA SHEST 
1979 Oldsmobile 

Vehicle Cutlass Salon Odometer: Date R~Q/~Q 

VIN 3G09ROG42770a .Finish 07999.0 Project 1827~01 

License PA 9X-309 Start 07989.4 Run 5 6 

Trails . Automatic Miles Device Fuel-%x 

Garb: 1 bbls. 2 Idle rpm D'YIL Load 12.3 , . 
Engine cm BIT Dyn. Inertia 3506 

Analyst Driver Calculator 

Dry Bulb Temp.. F ’ 76 Barometric Prck.. cm 8g 749; 96 

Wet Bulb Temp., F 64 . CVS Pump Press., ci!l Hg lS.SO 

Gr. Water/Lb. Dry Mr 70 (P) Sample Press., mm Rg 734.16 

(S) Fector 0.9770 (V) CVS Pump Disp., CFR .3105 

(T) Sax&e Temp., R 573 (IQ CVS Pump'Revo1utioix.s , 13765 
, 

coxPcNENT :’ 
ppra XC dil. 14.76 

ppn BC Air 3.54 

ppm lx exb. 11.22 

ppa CO exh. 27 

x co2 exh. 1.86 

ppln NO 

ppzl !102 

ppll HO, 209.92 

. (i'psl "0%) (C) 205.09 

HFG J4.72 

DIiUTE WLWST pIEASURE?f!?NTS 

pm/TM * FACTOR 

534.67409 &1.34E x 10 -6 

2i.905 x 1o-6 

36.022 x lO-2 --- 

37.628 x -6 10 

.GR@xsm 

o.olF 
-* 

358.24 co2 

4;13 '20 
x 

- 
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Scott EnVironmental li&no!ogy Inc. 
PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510865-9344 

1977 Dodge 
Vehicla-nanPnznn 

vm NUL5C7FXV47fl 

Lieerse NJ 660-ROY 

rrans . .Pl? 

czrb. 1 bbls. 2 

En‘ogine V-8 CID 318 

halyst D. Gulick 

Dry Bulb Temp.. P 67 

Xet Bulb Temp.. P 68 

Cr. l%tcr/Lb. Dry Air 72 

(K) Factor . 0.9861 

(5) Saxple Temp., R 575.2 

co.wottENT 

pp" HC dil. 69.11 

pp% EC Air 2.28 

ppm HC exh. 66.83 

ppm co exh. 286 . 

2 co2 erh. 2.09 

ppm NO - 
pp1 “02 - 

mm %c 144.89 

'cpp t:0%) (K) 142.88 

HPG ,21.81 

odometer: Date r.#+g 

Finish- ‘I Project zo21 n, 

start ,,ulo A Run q 

Wiles Detica e 

Idle rpm - ' I&n. Lad 13.2 

BIT . - DylL Inertia 4OOOf 

Driver S. Stranick Calculator 'D. Gulick 

Barometric Press., mm RB 747.84 

cvs Pump Ptess., Ep Bg x5.99 

(P) Sample Press.. mm HB 731.95 

(V) CVS Pump Disp., CFR -3103 

(N) CVS Pump'Re~olutions 13792 

531.652 11.348 x -6 
lo 

531.652 22.505x 10 -6 

531.652 
36.022 

X 10 -2 

531.652 37.628% 1o-6 

0.40 RC 

3.48 co 
400.26 . c-0 

? 

2.86 !iOx 
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Scott Environirental Techndog Inc 
PLUMSTEAOVILLE, PA. 18949 PHONE: 215-766.8861 TWX: 510-665-9344 

TABLE C-6 

. . EICXWAY FUEL fCOSO?f'i 

BXHAUST ESISSIO:~ DATA SHEET 
1977 Dodge 

Vehicle Aspen wagon Odometer: Dat+ S/14/79 

VIS Nii45G7F252970 Finish 41442.2 ;~ Project 1027-01 .- 
LiCeI NJ 660-8OY Start 41432.1 Run 6 

Tr.zur. Automatic Niles - DerLce Fuel-Uax 

Garb: 1 bbls. 2 Idle rpm - Dgn.Load 13.2 

elhgine F8 CID 318 BIT Dy!z. Inertia 4000# 

Analyst D. Gulick Driver S. Stranick calculs to= D. '&lick 

Dry Bulb Temp.. F-. Barometric Press., ma Rg 746.60 

L'et Bulb Temp., F 70 

Cr. IJdterfLb. Dry hfr89 

(tz) Factor 1.0704 

(T) Sarcple Temp., R 571 

CVS Pump Press., mu Hg 15.99 

(P) Sample Press., m Pg 730.61 

(V) CVS Pmp Disp., CFR .3103 

(!i) CVS Pump'Rev~1ution.s 13784 

' DILUTE EmurS? %ASUE?lENIS 

czommEm Fvs/TM FACTOR 
pp" RC dil. 94.41 

*pm EC Atr 5.19 

p,X3 t!c kZ.%h. 89.22 -503 11.348 x 1o-6 

ppm to e%h. 546 534.34503 22.905 x 
-6 

10 

x co2 es--. 1.92 534.34503 36.022 x 1O-2 

pps !a - 

PPU "02 - 
PPm ~~0, 224.05 

‘(pp "ox) (K) 240.68 534.34503. 37.628x lO-6 

MPG 23.25 

GFiA?tS/MILE - 

0.56= 
6.68 co 

369.56 co2 

4.84 :i-Jx 
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Scott EnGironmentd Echndqy Inc 
PLUMSTEADVILLE.PA. 18949 PHONE: 215-766-8661 TWX: 510565.9344 

TABLE C-P . 

RICliW~Y FUEL ECO::OXY 

1978 Oldsmobile 
EXHAUST. PUSSION IX&i SHEET 

Vehicle Cutlass Cruiser Odometer: Date S/15/79 

VIS 3H35E886404250 Finish 48615.0 Project 1827-01 

License NJ 415-FIRA Start 48605.3 Rue 9 

'pcaw . Automatic Miles - . Detice ~.zp,,nn 

Cab: 1 bbls. 2 Idle rpm - Dyn. Load 12.3 

'E&m V-S cm : 305 BIT .- Dyn. Inertia3500+ . 

AllJlySX D. Gulick D&r S. Stranlck Calculator D. Gulick 

Ry Bulb Temp., P 70 .- 

l?;'dt Bulb Temp., F 59 

Gr. UateriLb. Dry Air 57 

(t:) Factor 0.9220 

(T) Sarple Temp., R 567.5 

Barmetric Press.. ~32 Hg 747 91 

a-s Pulp Press.. mm Hg 15.72. ' 
(p) Sample Press.. m Hg 732.20 

(V) CVS Pump Dfsp., CFR _- -3105 

(N) cvs Pusp ‘rsdutions 13792 

. DILUTEEX&SJSTXEASUPZXBTS 
cotlPosENT PLWM F+CXOR GRtWS/%ILE -~ 

ppz HC dil. 39.93 

ppm Rc Air 3.28 

ppm HC e.%h. 5'19.47077 3668 11.348 x 1o-6 -EC 
ppm .iO exh. 69 22.905 x lO+j O.R5m 
2 co2 evh. 1.90 36.022x 10-2. Lcb2 
pp9 x0 - 

PP= NO2 

PP= t% 67.33 . 

(ppm "3.J 63 62.08 -6 37.628% 10 1.26 so x 

UPC 23.91 
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Ssott Environmental Xtchnoio~y I&. 
PLUMSTEADVILLE, PA. 18949 PHONE: 215-7668661 TWX: 510665.9344 

TABLE C-10 

HIGHWAY FUEL ECONO?PI 

EF3iAUS-l E?fISSIOS DATA SHEET 
1978 Oldsmobile 

Vehicle Cutlass Cruiser Odometer: Date a/16/79 
"TJ 3R35MG404250 Finish fdh79.3 Project 1977-m 

license NJ 415~RRA Start 45629.3 Run I” 

Trans. Automatic Miles - Device ~,,*,*a= 

Cerb: 1 bbls. 2 Idle rpm - Dq-a. Load 12.3 

&gf.ne ' v-a CID 305 BIT -'. Dyn. Inertia 3&f 

ihalys t D. &lick Driver S. Stranick Celculeto~ D. Gulick 

Dry Bulb Temp., P ' 73 Barometric Press., m HZ3 752.25 

Wet Bulb Tenp., F 59 

Gr. Water/Lb. Dry Air 52 

(Rj Factor 0.9024 

(T) Sarzple Qmp., R ~571.5 

CVS Pu=rp Press., mm Hg 15.99 

(P).Sample Press., em Bg 736.26 

(V) cvs Pulp D&p., CPR '.3105 

(N) cvs Pump'Rmlutions . 13793 

coxPoxmT .. 

pprl HC dil. 4”.,7 

PPPEC~~~8.31 
ppmEC exh. 36.82 
ppm co CA-t. 31 

% co2 cdl. i.81 

Ppm Ro 

FT= K02 

PPm %c 230.91 

. CPP ';OJ 03 208.38 

?LQG '25.18 

DILUTE EQ%UST XEASU~fEtJTS 

m/m ' FACTOR .GR&&LE 

538.70441 11.348 x l@ -6 0.21 =c 

22.905 x 10 -6 La 

36.022 x 1O-2 A 9 

37.628 x 1O-6 6.22 xl x 
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PLUMSTEADVILLE. PA. 18949 PHONE: 215~766.8861 TWX: 5105649344 

TABLE C-7 

HIGIIWAY FLIEL ECOXOXY 

1979 Mercury EXK4DST EXISSION DATA SHEET 

v+5icle station Wagoa Odometer: 

VIN '9274364920s FidSh 06776.2 

License NJ 414-KtiO Star: 06766.5 

TZKIS. Automatic Miles - 

Garb: .l @bl.s. ' Idle rpm - 

Engine V-8 CID 302 BIT 

Analyst D. Gullck ~~~~~ S. Stranick 
. . 

Date 8115179 

Project 1827~01 

Run 7 

DaVi.X Baseline 

Iiyn. bad 14.0 

Dyn. Inertia 45bOQ 

Calculator D. Gulick 

Dry Sulb Temp.. F ' 69 

Wet Bulb Temp., I 58. . 

Gr. Kater/Lb. Dry Air 54 

K) Factor 0.9102 

(T) Sazple Temp.. R 5b8 

Barometric Press., pi3 Hg 748.16 

CVS Fi;;lp Press., m Rg 15.99 

(p) Sample Press., m Ag 732.17 

(V) CVS Pup Disp.. CFR :3103 

Q) CVS Punp'Ravhtions > 13790 -I 

co>:PoNENT 

p:m HC dil. A, ?Q 

ppx EC 2-tr 2.6-j 

pp!n BC exh. 18.75 

pp co dl;h. .56 

x co2 exh. 2.08 

ppn SD 

PPU h'o2 

PW NO, 58.70 

'(pp XOJ (K) 53.50 

HFC 21.90 

DILUTE EXEMST XIEASL'RIXSRTS 

Pmwm * FACITOR 

560.43954 11.348X -6 10 

22.905 x 1o-6 

36.022 x lo-' 

37.62fix 1O-6 

GruzmrLE 

0.69 co 

bO7.51 %? 

1..08 NOx 
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PLUMSTEAIJVILLE. PA. 18949 PHONE: 215-766.6861 TWX: 510-665-9344 

TABLE C-11 

HIGHWAY FUEL ECOSOHY 

EfWUIST EiISSIOX DATA SREET 
1979 Mercury 

V&ftlh Station Wagon Odometer: Date a/17/79 

VI?; 9274F6492oa Finish 06799.0 . Proje'ct 1~27-0~ 

License NJ 414-Ku0 Start 06789.5 Run 11 

Trans. Automatic Kiles - &ice Fuel-?fax 

Garb: 1~ _ bbls. 2 Idle tpm - Dyn. Load 14.0. 

Engine V-8 CID 302. BIT . -~ m. InertidrSOO# 
balyst D. Gulick Driver 'S. Stranick Calculator b. Gulick 

Dry Bulb Temp., F 76 Barometric Press., ma Hg 75~ 1~ 

Ket Bulb Temp., F 60 CVS Pump Press., m Hg 15.80 

.iZr. Water/Lb. Dry Air 52 Cp) Sa;aple Press., mmRg ?38.6$ 

(K) Factor . o-go24 tV) CVS Pump Disp.,~ CFR -3105 

(T) Sacple Temp., R 573.5 00 cvs Punp'Rev&lticcs 13720 

ppm BC 

ppm EC 

PP" RC 

Ppm CO 

DILDTEEX%LXT ~SUl'.EENTS 

coxPoNmT Pm/M FACTOR 

dfl. 3I.6-j 

Air 3.03 

ah. 31.60 535.74696 11.348 x 1o-6 

ee. .23 22.905 x lO-6 
. 

X CO2 exh. 2.05 

Ppn x0 
PPS NO2 -. 

PP= NO, 98.71 

'(pp" "Ox) (K) 89.08 

mc 22.37 

36.022 x 1O-L 

37.628~ 10-6' 

GRhxsrKtLB 

0.19 BC 
0.28 co 
395.62 . co 

.t 

H&imm Temperature - 600% 

TROY. MICHIGAN I SAN BERNARDINO. CALIFORNIA 
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PLUMSTEADVILLE.PA. 18949 PHONE: 215-766-6661 TWX: 510565.9344 

TABLE C-8 

HIGRWAY FUEL ECOSOXY 

1977 Mercury EXHAUST E'JSSIOS DATA SKEET 

Vehicle- Monarch Ddcmeter: Date E/W79 

v-m 7W37FS39757 Ff?liSh .31306.6 _ Projett 1827-1-11 

License NJ 677~WA Start 31299.1 RUI-I 8 

Irans. A..*.+,* rltles - Device BasrlfnP 

Cab: 1 bbls. 2 Idles rpn - Dyn. Iaad~ 13.2 

Engine V-8 CID 302 BIT . - Eyri. Inertia 4000 

Analyst D. Gulick Driver s. Straaick dalculator ‘D. &lick 

Dry Bulb Temp., F 74 ~rometric Press., mu Hg 747.96 

Wet Bulb Temp., F 69 CM*B&p Press., cm Hg 

Grr TXterfLb. Dry bfr 98 (P) Sample Press., am Hg 731:97 

6) Factor 1.1212 (VI cvs Pump Disp., CFR .3103 

,(T) Sample Temp., R 569 (N) CVS Pmp'Rev~lutioas 13789. 

. 

CDXFOXWI! 

ppn HC dil. 103.60 

pp's EC Air 1.79 

ppn lx eel. 1Qa3L 

pp co exh. 756 

x co2 exh. 1.85 

PP h'o 

Ppm 1102 .- 

PPh'% 73.62 

‘(ppzn X0$ (K) 83.54 

HI% 23.69 

DIIUTE~EXBAUST K&%URE!l.EtTS 

PW'IH FACTOR 

537.41fi22 11.348 x lO+j 
537.41622 22.905 x 10 -6 

537.41622 36.022 x 1g-2 

537.41622 37.628x~lo-6 - 

CRAyrShULE 



PLUMSTEADVILLE. PA. 16949 PHONE: il5-766.6661 

TABLE C-12 

HIGHWAY FUX ECOS'OXY 

RXHAUST NISSIOS DATA SREET 
1977 Mercury 

Vehfcle Monarch Odometer: 

VIN ni37F539757 Finish 31363.8 

License NJ 67?-WA start 31354.0 . 

Trans. Automatic Mles - . 

carb: 1 bbls. 1 Idle rpm - 

-Icngice "-8 CID 02 BIT 

Analyst D. Gulick Driver B. Harkley' 

Date 8/21/79 
Project 1.927-01 

Run12 
Device FW%l-&lX 

Dyn. Load 13.2 

Dyn. inertia 4OOOt 

Calculator D. Gulick 

iry Bulb Temp., F 70~ ..- 

Ikit Bulb Temp.. P 67 

Gr. Ijater/L.b. Dry klr 95 

(Xl Factor 1.1038 

(T) Smple Tap., R 573.5 

Barometric Press., ma lie -' 
CVS Pump Press., mm Hg 15.80 
(P) Sample Press.. mm Hg 734.13 
@) CVS Pump Disp., CFR . .3105 

(N) crs pump 'Revjluti0ns 13802 

COtlFONZNT 

.ppz HC dil. 48.94 

ppm HC Air 6.61 

*pm tic exh. 42.33 

ppm CO exh. 205 

2 CO2 erh. 2.05 

ppmm - 

pFr: NO2 

PPm FOX 435.15 

'(PP= m:o.J (I;) 480.32 

HPG '22.17 

* DILUTE EEW.lST.X.EASURE?lEFE 

Pvwm FACTOR 

535.62196 11.349x lO+j 

22.005 x 1o-6 

36.022 X lo-' 

37.628x 1O-6 

GRK??/MlLE 

0.26 EC 
2.52 co 
395.53 

so2 

9.68 SO 
x 

TROY. MICHlt*N , S*N SERNAROINO, cAl.l.=ORN,A 
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PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510565-9344 

TABLE C-13 

HICWAY FUEL ECOSOXY 

1979 Oldsmobile 
EXHAUST E:ISSIOY DATA SHEET 

-J&icl.e Cutlass cruiser Wgn) 

VIN 3G35FI92634400 -- 
LiCtxT-3 NJ 9524P.l 

Trans. Automstic 

Garb: 1 bbls. 2 

En&co ' "-8 CID 305 

li-?alyst D- Gulick 

Dry Bulb Temp., F 80 

Vet Bulb Tenp.. F 69 

Gr. Vater/Lb. Dry Air 89 

(i:) Factor 1.0704 

(T) Szzple Temp., R 570 

COSOAT3T 

ppsHCdfl. 52.44 

pp= EC Air 9.23 

ppn EC exh. 43.21 

ppzl co exh. 205 _ 

x co2 cxh. 2.14 

ppu co 

Pin! co2 

P?= % 52.56 

(pin XOJ 03 56.26 

MPG ,21.15 

Odoncter: Date 8/21/?9 

Finish 

.Start 

20916.6 Project 1827-01 
20906.8 Pun 13 

Kiles Device Baseline 

Idle rpm ?Gyn.Lozd 13.2 

BIT Dyn. Inertia 4000f 

Driver B. PIarkicy Calculetor D. Gulick 

Barometric Press.. mE Hg 749.93 

CVS Prup Press.. w Ifg 15.80 

(P) Sample Press., mrr ES 734.l.3 

(V) CVS Punp D&p., CFR .3105 

(I~) cr.5 Pmp'Revo1utim.o ( I.3779 

DILUT!Z EX%JST XASUBE?lEKTS - 

PvN/lx * PACTOi3 

533.01281 11.34e x 1o-6 

538.01281 22.935 x 1O-6 
538.01281 - ",, 36.0x s 10-2 

37.028 x 1o-6 

0.26' EC 

2.53 co 
414.74 

co2 

50 
x 



PLUMSTEADVILLE. PA. 18949 PHONE: 215-766.8861 TWX: 510-665-9344 

TABLE C-15 . 

BICXIs’iiY FlJZL ECOSO?lY 

EX%%ST EXISSIOX DATA SHEST 
1979 Oldsmobile Cutlass 

VeMcle cruiser (waaon) Odometer: Date 8124179 

VIN 3635892434400 Finish 20940-O Project 1827-01 

License NJ 952-JPI Start 20931.2 Run 15 
?kxls. Automatic Hiles - Device Fuel-Max 

thrb: 1 _ bbls. 2 Idle rpr~ - Dyn. Load 13.2 

.tigic:c V-8 CID 305 BIT - 
Dyn. Inertia 4000# 

A,,a>jst D. Gulick Driver Be. BiueY Cakuhtor D- Gulkk 

Lky tiJlb Tcnp., F~ ,q'. 

Net Bulb Tesp., F 73 . 

Cr. t:ater/Lii. Dry Air 113 

(X) Factor * 1.2174 

(T) Saqle Temp.. R 572.5 

Barometric Press.,.= Hg 748.74 

cvs Pujrp Press.. mic Hg 15.80 
(P) Sample Press., mn Xg 732.94 

(VI CVS Punp Disp.. CFR .3105 . 
(N) cvs Punp'Revol"tion.s l3785 

. DILUTE EXXWST H.M.WBXXXTS 

PvN/TH FACIOR GRAXS/IlrLE . 

ppa DC dil. 31.77 

pu3_ 1X! Air 9.83 . ,.r_ -- _-- 
ppc xc cd-c. 21.94 '535.02802 11.348x -6 10 0.13 EC 

ppl co exh. 31 Z CO2 edi. 2.10 

535.02802 

535.02802 22.935 % 

0.38 CO 

36.022x 10 10" 404.73 co2 
pps so 

ppln la* 

pp!x NO, 193.41 

(pp ::ox) (F) 535.02802 37.628x 1O-6 4.70 z.3 
x 

yp~ 21.87 



PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-9961 WX:510-665-9344 

TABLE C-14 

HICIiYAY FUEL ECOXO>IY 

EZZibLIST CISSIOY DATA SHZET 

Febicl< 1979 Ford Pinto 

YIX 9TllY155158 

License NJ 392~RRL 

Trans. Automatic 

Cab: -1 bbls. 2 

ED~iae 4-w. cm 140 

Annlyst ~.~ulic~ 

Dry Bc13 Tenp., F 75 

Lkt Bulb Temp., F 68 

Cr. k&x/Lb. Dry Air 91 

(K) Factor ‘. l.Oil3 

(T) S.mplc Temp., R 572 

Odometer: Dzte 8/23/79 

Finish 11278.6 Proje'ct 1827-01 

start 11268.4 Run 14 

1IilfS - DWice Baseline 

Idle rpm I+. had 19.4 

BIT . -~ Dye. Inertia 2500f 

Driver &,rv CalcuIJtor 'n. a,,trk 

Barmetric Press., !za lie 751.72 

cvs Plnp Press., mJ!l Yg 15.80 

(I?) salzp1e Press.. nsxg 735.92 

(V) CVS Pnxp Disp., CFR .3105 

(N) CVS Pnp'Revolutioxs 13786 

WMFONEii 

pps BC dil. 24.20 

ppzl E:: Air 3.8, 

ppz HC &h. 20.3x 
pp3 co cxh. - 190 . 

2 cc2 rxh. 1.57 

ppm NO -- - 

p+ 1;02 - 

ppm ro, 90.54 

(pp "0,) (X) 97.90 

HPC ,28.80 

DIWTEEX+JST X@SLWiESiS 

Plwn! FACTOR GRQ!S/MILE 

537.71193 11:3%? 5 10 -6 0.12 EC 
5‘37.71193 

22.905 
x 10 -6 

2.31 co 
537.71193 36.022 x lo-* 304.10 . co 

2 

537.71193 3i.628~ lO-6 1.98 NO % 

TROY. MlCHIG*N , .sAN BERNAROIND. CALIFORNIA 
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PLUMSTEADVILLE,PA. 18949 PHONE: 215-766-6861 TWX: 510-665-9344 

TABLE C-16 . 

HIGliL'AY FUEL ECOSOXY 

Z3iblUS-f CXSSIOX DATA SEZT 

VdlfCk 1979 Ford Pinto Odometer: 

VW 9TllY158158 Finish 11303.5 

~~~~~~~ NJ 392~KHL 'start 11293.9 

rkxl1LS. Automatic Miles - 

C3rb . 1 bbls. 2 

,&sine-* 4-cY1 

Idle rpn - 

CID 140 BIT s - 

Analyst D. Gulick Driver S. Stranick 

Date a/27/79 

Project 1527-01 

Run 16 

Device Fuel-Max 

4-n. Load 9.4 

Dyn. Inertia 2500# 

Calculator D. '&lick 

ky &lb Tcnp.. F 

Fe& Eulb Te.mp.. F 
* 86 

74 

Barotietric Press., ma Rg 747.17 
CVS Pap Press.. =~Hg a5.61 

Cr. :?ztcr/Lb. Dry Mr 108 " - 
(i:) Factor 1.1836 

(T) Szple Temp., R 580 

731.56 cp) SaEcple Press., nm Hg -- 
(V) CVS Pip D&p., m .3106 
(13) CVS Pcop'Revolutioas , 13776 

coxPoNExT 

pi BC dil. q~ 5, 

ppm IX Air 7.11 

ppzl Ix exh. 29.41 

pg co cxh. 279 

X CO2 ech. 1.60 

$pzl NO 
pp!!I NO2 
pprt? so, 221.57 

(ivpz l:Ox) (c) 262.25 

XPC ,28.67 

DILUTE E&ST XEASUREXESITS 

Pvwix , FACTOR 

526.9407 11.34e x ro-6 
25.905 x 10 -6 
3G.022 x 10 -2 

37.626X 1o-6 

0.18 EC 
3.37 co 

303.70 
co2 

5.20 30 x 

TROY. MICHIGAN I SAN BERNARDINO. CALIFORNIA 
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TABLE C-17 

MCEL'AY FUEL ECOSO?PI 

LGllUST IIlISSIOS DATA S:XiEm 
1379 Chevrolet 

Vehicle Chevette 

VIY lB6809Y118162 

Liceme PA A53-256A 

Trails . Automatic 

Czrb: ~1 bbls. 2 

Engine L-4' CID 98 

Analyst D. Gulick 

Dry Znlb Temp., F 84 

Vet Bulb Ten?., F 79 

Cr. I~Lster/Lb. Lky Air 143 
. . 

(I3 Factcr 1.4697 

(T) Siqle Tap., Ii 573.2- 

CO%'OS&ST 

pya EC dil. 44.83 

ppsl lx Air 6.49 

p"" EC cxh. 38.34 

pp?1 CO exh. 212 

2 co2 Cal. 1.40 

ppz3 m -- 

PW NO2 -- 

ppzl x0, 69.03 

(pp X0*) (0 101.45 

llr" " 32.45 

Odoneter: Date a/29/79 

Finish 07066.6 project 1827.01 

start 07057.2 Run 17 

Miles -- DC\<CC BaSeline 

Idle rpm -- Eyn. Load 9.4 

BIT -- Dyn. Inertia 2500# 

DriWX s. Stranick Calculator D. Gulick 

Earozztric Press., m Hg 

CIIS Punp Press., f3 R6 

(P) Sanzp;ple Press.:mz Iig 

(V) CVS Puxp Dfsp'., CFR 

(N) CVS Puap 'Revolutions 

746.88 

15.80 

731.06 

0.3105 

13782 

DILlJTE'E?ZXJST ?i%SU?ZXZLTS 

PVNjid FACEOR mA?!S /NILE . 

532.90252 11,3!ax 10-6 0.23 EC 

si2.90252 52.905 x 10 -6 2.59 co 

532.90252 35.022 x 10-2 266.75 - CO 
2 

532.90252 37.E2Es 1f6 1.36 :Xl 
x 

- : . 
;. 

I TROY. YlCHlGIN , SAN SERNARO1NO. CALlFORNlA 
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PLUMSTEADVILLE, PA. 18949 PHONE: 215-766-8861 TWX: 510-665-9344 

TABLE C-18 

Vehicle Chevette 

VI3 lB6809Y118162 

Liccnsc PA AS3-258A 

TxnS. Automatic 

Gsrb: 1 bbls. 2. 

. Engire L-4 cm 98 

Andys~ D. Gulick 

OdonGter: 

FilliSh 07097.7 

Start 07088.1 

Mlrs - 

Idle rpn - 

BIT 

Driver S. 'Stranick 

Date 8/31/79 

Project 1827-01 

Run 18 

Device FUl?l-&X 

Dyn. Load 9.4 

Dyn. Inertia isooa 

calculator D. Gulick 

Cry Bulb Temp., F 77 ' Barometric Press., 4 Bg 749.77 

Pet Bulb Temp., F. 67 CVS Pup Press., ma Hg 15.80 

Gr: kterhb. Dry Air 83. . (P) Sample Press., nm Hg 733-97 

6) . Factor 1.0391 (V) CVS Punp Disp., CPR 0.3105 

(T) Sxple Temp., R 571.4 (h') cvs Pcss'Rev3lutious p793 

ccmoIiE:m 

ppsl HC d5.l. 19.90 

py EC Air 2.98 

ypx HC exh. 16.92 

pptn CO csh. 45 

2 co2 nxh. 1.36 

ppm !iG 

pp ilO -- 

p;3 I?i& 234.98 

(pp~ COJ (I;) 244.16 

HPG , 33.58 

. DIL'JTE MLWST ?Ii%St%lXEXTS 

PWn! . FACTOR 

537.12284 11.3&e x 1o-6 0.10 RC 
537.12284 2i.m x 1o-6 0.55 co 
537 -12284 

36.022 x 
1O-2 263.14 

co2 

537.12284 ..-6 
37.628~ 10 4.93 :K! 

2 

TROY. UICHIGAN I SAN BERNAROINO. CALIFORNIA 
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F"EkW 

TECHNICAL REPORT 

TWO !ZXHAUST FXISSION TESTS 

1975 FEDERAL COLD-START 

WITH URBAN 6 HIGHWAY 

FUEL ECONO>W 

Prepared For: 

Mr. Mike Leshner 
Fuel-Max Industries 

110 Harding Ave. 
Bellmawr. NJ 08031 

March 27. 1979 

SCOTT ENVIROWENTAL TECWOLOGY. INC. 
Plumsteadville, Pennsylvania 18949 
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1.0 INTRODUCTION 
'T 

On Harch 14 and 1;. 1979. Scott.gavironmental Technology. Inc. 
I" 

performed a series of exhaust endssian tests on 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 (1202). and nitric oxides (NO,) from vhich 

(vith the exception of NO,) urban and highway fuel economy were calculated. 
The primary objective of these tests was to determine the effectiveness of 

the Sponsor's device in improving fuel economy, and secondar+ly. in reducing 
exhaust emfssions. This technical report describes the test vehicle, test 

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

@I Scott Envimmentd ‘Tkhnobgy It-c 
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2.0 TEST VEHICLE DESCRIPTION 
s '7 

The exhaust emission tests were performed on a'1977 Chevrolet 

Caprice Classic (VIN: lN69475212474) equipped vith a 305 cubic inch V-8 

engine, 2-bbl. carburetor, and an automatic transmission. The vehicle 

ves received in stock condition for the first emission test. The mileage 

prior to the initial test was 25528.4. l'be vehicle was registered in the 

state~of Pennsylvania under license number 480-622. The first (baseline. 

vehicle in stock cooditlon) test was performed as received. with no tune-up 

or adjustments made. Tables 1.0 and 2.0 describe the test yehicle used 

and include the chassis dynamometer inertia and road horsepover settings. 

Also sham is the data/time sequence for each test series performed. 
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3.0 DESCRIPTION OF DEVICE 

The Sponsor‘s de&e. called%el-Max, consfrts of tvo parts: 

part one is a plate and tube arrangement that replaces the exhaust gas 
recirculation (ECR) valve, which is used to connect the control device to 

the intake manifold and close the exhaust port normally used by the EGR 

valve. Part tuu is the main control portion of the device which is simply 

a vacuum operated valve installed betveen part oue and the carburetor. 
When the valve is activated, it allow fresh filtered air into part tvo. 

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

of the device is to allow fresh air rather than exhaust gas=: into the 
intake manifold of the vehicle.further leaning the air/fuel mixture at high 

engine vscuum operating conditions. 
The control portion (82) of the device has an adjustment knob 

graduated in increments of one to five (l-5) vhich allow 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. 

EDI Scott Errvifunmenral Tech~y IK 
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4.0 TEST PROCEDyRe DESCRIPTION 

Ten 1975 Federal Cold Start exhaust emission tests were per- 

formed in accordance with Federal Register Volume 42. Number 124. "Control 

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

Deviations from this procedure included the use of the vehicle's in-tank 

fuel supply and the elimination of the Evaporative Emission test sequence. 

I~ediately.following each "cold start" test, a 1976 Federal Highway Fuel 

Economy test was performed in accordance vith Federal Register Volume 41, 

Number 218. 

The initial minimum 12 hour "soak" period war begun at 1525 

hours on March 13, 1979 with the first Baseline exhaust emission test start- 

ing at 0931 hours on March 14. 1979. Immediately following the exhaust 

emission test the Highway Fuel Economy test procedure was initiated. 

Folloving this baseline test series , the Sponsor removed the 

vehicle's.ECR 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 rime period. This soak period started at 1630 

hours on Xarch 14, 1979 and ended with the beginning of the second (device) 

cold start test series at 0928 hours on March 15. 1979. 

Rior to.the cold start tests. the chassis dynamometer was warmed 

up using a non-test vehicle. The inertia and paver settings were 4000# and 

13.2,road horsepower respectively. 

lol Scott Erwimmental ‘Ikhodogy IX 
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5.0 TEST RESULTS 

khaust emission'concentrat 'I on8 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 FTP, 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, vith mass emissions (grams per mile) based on a test of 10.242 miles. 

Tables b.0 and 6.0 summarize the exhaust emission data for these tests. 

Urban and Highway Fuel Economy for each test sequence vss calcu- 

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

Part 600 "Fuel Economy of Hotor 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 = Grams of carbon/gallon of fuel 
Grams of carbon in exhaust/mile 

The Urban and Highway fuel consumption rates for each test are included at 

the bottom of Tables 3.0 through 6.0. 

The data presented in Table 7.0 sunvnarires the vehicle exhaust 

emission and fuel economy tests performed. The exhaust emissions are 

presented in grams per mile (GPX) for total hydrocarbons (HC). carbon 

monoxide (CO) and oxides of nitrogen @Ox). Fuel economy measurements 

are shown in miles per gallon (MPG). 



107 * 

SET 1796 01 0379 

6.0 DISCUSSION 
I ' ? 

The data in Summary Table 7.0 show that the Fuel-Nax improved the 

fuel economy for the Urban and Bighvay tests by 12.45% and 33.3% respectively 

as compared to the baseline tests. At the same time there vas a small 

decrease in CO, a small increase in gC and a substantial increase in NO, 

emissions. 

The tests described in this report indicate that the device pro- 

duced improved fuel economy from the test vehicle. Hovever. great care 

must be taken in interpreting results obtained from any tests involving a 

single vehicle. The data cannot be extrapolated to estimate the effects 

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

Valid conclusions regarding the general effectiveness of this device cannot 

be rendered until additional tests on representative vehicles are performed. 

@I Scott himmntai lkchnobgy II-C 



Scott Environmental-Techno!ogy Inc 
PLUMSTEAOVILLE. PA. 18949 PWONE: 215-766.8861 TWX: 510.665.9344 

VEHICLE INFowATION - 

TABLE 1.0 

'? 

Neke : Chevrolet Xodel: Caprice Classic Year: 1977 

Engine Serial No. Chassis SeriaL XO. lN69U7S 212474 

Transmission Automatic 

Odometer 25528.4 

Engine Disp. 305 

Idle RP!l 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 

DYXWOHETER IXFORWTION 

Serial No: Clayton 1289P 

Inertia 40001 

Road Horsepower @ 50 XPH 

Actual 13.2 

Indicated 9.8 

CARBO!? TRAP I?IFWVTION 

Serial so- 

Final Wt. (g) - 

Initial Wt. (g) - 

Set Wt. (g) - 

ZEST SEQUENCE: 

Road Precondition: 

Dyne Precondition: 

Cold Soak: 

Fuel Transfer: 

Heat Build: 

CVS Test: 

Hot Soak: 

Highvay Fuel Econumy: 

Date 

Test No. 1 Project %.1796:01 

Star: Time 
Odometer 

start End Timn 
Odoneter 

End 

3113179 1525 

3114179 

3/l&/79 

0931 

25539.0 

-25549.6 

0931 

LOIS 

25528.4 

25540.0 

1012 

1031 
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TABLE 2.0 
'I 

VEHICLE NFORE(ATION 

Uake : Chevrolet Nodel: Caprice Classic Tear: 1977 

Engine Serial No. - Chassis Serial No. lN69U75212474 

Transmission Automatic 

Odometer 25549.8 

Engine Disp. 305 

IdLe RPY 550 

Fuel Syseem 1 - 2 bbl 

Tank Capacity - 

Tank Location Rear 

Curb Weight 3838# 

Drive Wheel Tire Press. 34.5 psi 

Device Fuel-Max 

DYNAMOMETER INFOR'L4TION 

Serial No. Clayton 1289P 

Inertia 40001 

Road Horsepover @ 50 HPH 

Actual 13.2 

Indicated 9.0 

CARSON Tp.AP INFVVVTIO!~ 

Serial No. 

Flnal WC. (g) _ - 

Initial Wt. (9) - 

Net Wt. (9) - 

TEST SEQUEXCE: 

Road Preccndition: 

Dyne Precondition: 

Cold Soak: 

Fuel Transfer: 

Heat Build: 

CVS Test: 

Hoc Soak: 

Highway Fuel Economy: 

Date 

3114179 1630 0928 

3/15/79 0928 25549.8 1008 25560.4 

3/15/q 1015 25565.0 1018 25514.8 

Test Xo. 2 PrJJPct X0. 1796:Ol 

Odometer Odoneter 
S:ar: Time start End Tine End 

-- 



110 

Scott Environmentallkchnology Inc 
PLUMSTEADVILLE. PA. 16949 PHONE: 215-766.8861 TWX: 510.665-9344 

MtlAuST ClISSIO!l DATAT~~~31~75 PiXEitiL TFST PP.OCT.DUKR 
1977 Chevrolet . . 

Veh. caprice Classic Odonerer Rcadin6: zT Dztc 3/14/79 

vin : 1969475212474 Ffnish 23539.0 Prof. 179c01 
frms. Automatic start 25528.4 Rm Iix- 1 

carbr .- 1 bbls. 2 EULes - 
tag. VB CID: 305 
Idle Ep:: 500 CD) Tlninp, 11' BTDC 
Araalys t D. Culict Driver S. Stranick 

Dry Bulb Ten?. 79.0 oF Sarorsrric Press. 
Wet Bulb Tecp. 61.0 oF cvs PlJxp Pr=ss. 
Relative Ilczldity 30 % (P) Saz+le Press. 
Specific RIxidiry 51 grflb (T) Sample rcrfp. 

% .8986 (VI cvs PuEp rasp. 

ESRAUST CAC '. -. DLLUTIOX AIR COFJECTED EZ? . 
A!&uYsIs ' ANALYSIS COI:CPIT?..iTIOi~S 

C&d Transtcnt Mode WF - .43 

8 ‘~ 9141Rev. 

Ei2. 
1.88% 

1960. OQpn 3 
RC 222.54pp,, HC 
XOIo, 42.7ppn NOX 

Cold Stabilized ?!oda WF = 1.0 

x 15705Revs 

it2 
1.35% 

50s.uppn 
co2 
co 

IIC 56.36~~13, HC 
NO% 17.Eppn XOx 

Uot Trmaicnt !!Dde I:F = .57 

N 9162EfVD 
C% 1.81% a2 
CD 871.0ppn m 
IiC 139.43ppn, HC 
X0, 31.81:?P "Ox 

Results: 
co 
m2 
HC 
NOx 

.04 x 
iz2 

1.84): 
12.0 ppm 1657.5ppm 

15.51 ppm, HC 209.44Ppn, 
.o PPJI ::o, 42.70ppm 

.04 % m2 1.311: 
8.0 QQEI co 4.92.1,:tt 

44&ipprr, 
17.69pp.: 

-04 x CO2 1.77': 
10.0 ppm co . 022.6F?n 

11.67 TV, xc 128.42??R, 
.3 PPn Cl-l, 31.53 PP” 

5223 ~ra~4tcst 
171.2 ermq/tcst 

9.71 gracslccst 
8.05 grmdtcst 

738.71~~ HS 
14.96~~ 56 

123.73 =m Hp; 
577.0OR 
,311O CFR 

WEIGHT!X !!ASS 
lx1ss1c?::s 

:* 
NC 
X0, 

CO2 
co 
NC 
NO, 

CO2 m 
HC 
t:(Ix 

2900.2 p,rs 
67.6 1.r.s 
3.10 ps 
3.66 ji,zs 

1303.0 PFS 
38.3 C"' 
2.96 r,l.: 
2.17 e!,s 
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TABLE 6.0 . 

, 'f 

EXMLIST MISSION DATA SHEET 
1977 Chevrolet 

Vehicle caprice classic Odometer: Date 3/14/79 

pm- lN69WS2124?6 Fioish 255‘9 R Project 1796 !Ol 

License 480-622 PA Start 25540.0 Rum 1 

Trans. Automatic Hiles Device .. none 

Garb . 1 bbls. 2 Idle rpm 500 CD) Dymi Lofd 13.2 9 50 mph 

Engine V8 CID 305 BE 11' BTDC &II. InCrtia4000 

Analyst D. Gulick * Driver S. Stranick Calculator D. &lick 

Dry Bulb Temp., F 82 Barometric Press.. rum Hg 738.71. 

Wet Bulb Temp., P 62 CVS Pump Press., mm Hg 14.96 

Cr. Water?Lb. Dry Air 53 (P) Sample Press., mm Hg 723.75 

K) Factor .9063 -- (V) CVS Pump Disp., CFR -3113 

(T) Sample Temp., R 577.5 (N) 'X.9 Pump Rsvolucions 13307 

COMPONEXT 

ppm HC dil. 199.98 

ppm EC Air 10.23 

ppm EC exh. lag.75 

ppm co exh. 3263 

2 co2 exh. 2.55 
ppni. NO 
ppm xo2 - 
pem N@, 39.08 

(ppm ~0~) (K) 35.42 

ripe 16.18 

DILUTE EXHAUST MSASIJREXEhTS 

PVNIT FACTOR 

525.42595 1.513 x lo-6 

525.42595 3.054 x 1o-6 

525.&2595 4.803 x lO-2 

525.42595 5.017 x 10-a 

GRAxS/HILE GRAxS/HILE 

1.13 1.13 UC UC 
39.26 39.26 co co 

482.64 482.64 
co2 co2 

0.70 Nox 



Scott Environmental &hnoiog Inc 
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W!ACST‘ClISSIOi; DAI+~~E$ A975 FEXRAL TEST PRDCXWRE 
1977 Chevrolet 

Vd,. Caprice Classic 
vln: 1N 69U75212474 
rruls. Automatic 

Cabs. 1 bbls. 2 
Eng c CID: 305 
Idle W! *-550 
Analyst D. Culick 

Odometer Heading: '7 
Finish 25560.4 
stnrt 25549.8 
,H 1 a. . . ..A_.. 

Tfninji 1lOBTDC 
uriver S. Stranick 

Dare 3115179 
proj. 1796:Ol 
Run No. 2 
lb". Fuel-!(ax --__ 
nyno NIP 13.2 9 57 :PH 
Dyne Inertia 4009 
Calculator D. Culick 

Dry Eulb Terre. 
Wet Bulb Tenp. 
Rclocive Ilunidity 
Specific Hmidity 
Ir, 

76.0 OF Barmetric Press. 
51.0 “F cvs Pmp Press. 

11 f. (P) Sanple Press. 
16 grllb (T) Sar;;?le Tcnp. 
.7829 (V) CVS Puq Disp. 

ECLWST BAG DILUTION AIR CDRPJXTED EXH. 
AmLYSIS ANALYSIS COt!CE:T?ATIcx 

Cold Trmsicnt ?Iode t!F = .43 

B 9138Re-a 

3 
1.92x 

2054.OPPn Ei2 
EC 
so, 

254.64Ppnc HC 
132.6PW SO, 

Cold Stzbilited Node WF = 1.0 

N 15674Revs 

3 
1.082 

4oo.oppo 3 
KC 69.45ppnc KC 
ao, 49.9PPO NO, 

%t Trm~lent ?!ode WF - .57 

I 9143xcvs 
CO2 1.582 co2 
co 208.OPW a 
IX EC 
NO, 

73.mppnc 
139.1pen EO, 

Boxults: 
co.. 
CDL 
HC 
HOx 

.04 x 
k12 

1.88 x 
9.0 PPQ 1963.2 ppn 

3.36 ppnc HC 251.81ppnt 
.o ppm x0, 132.60ppn 

.04 f a2 1.04 r 
10.0 ppm co 381.1ppm 
5.37 ppn, IIC 64.53ppm, 

-0 PP" SO, 49.93ppm 

.04 x CO2 1.54 'c 
10.0 Pen CO 269.4PF" 
7.38 PP"c fiC 67.31P:"t 

.4 Pen X0, 138.76 ri'"! 

4655 pmslccst 
140.4 !gam/cest 
10.83 .crars/tcst 
24.25 grar.slccst 

751.50 rnn RR 
15.43 nn Hg 

736.07 tm 116 
563.0 oR 
.3107 CFR 

WEICHTtD :XSS 
rt11ss10::5 

3 
NC 
SO, 

ic2 
EC 
HO, 

CD2 
CA 
KC 
SO, 

:* 
HC 
XOo, 

1084.6 s?.% 
71.7 g!ls 
4.55 pz 
6.23 ,ys 

2392.9 gcs 
55.5 glx 
4.66 pns 
9.36 g; 

1178.0 Ws 
13.0 r-s 
1.61 FF-5 
8.65 6::'; 

620.7 630 
18.7 T.qpI 
1.44 C$;I 
3.23 fT'L 

13.54 Xi'C 
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TABLE 6.0 

HIGHWAY FUEL ECOXOXY 

EXHAUST MISSIOX DATA SHEET 
1977 Chevrolet 

Vehicle Caprice Classic Odometer: Date 3/15/?9 

VIN lN69U75212474 Finish 25574.8 Project 1?96:01 

License 480-622 PA Start 25565.0 Run 2 

Trans. Automatic Miles -- Device * FWl-?laX 

Garb. 1 bbls'. 2 Idle rpm 550 * Dyn. Load 13.2 RHP ? 50 XPH 

Engine va CID 305 BIT 10' BTDC Dyn. Inertia 40001! 

Analyst D. Gulick Driver S. Stranick Calculator D. &lick 

Dry Bulb Temp., F 82 

Wet Bulb Temp., F 54 

Cr. Water/Lb. Dry Air 18 

(K) Factor .7887 

(T) Sample Temp., R 575.5 

Barometric Press., mxa Hg 751.5 

GVS Pump Press., mm Hg 15.43 

(P) Sample Press., mm Hg 736.07 

‘(V) CVS Plcrp Disp., CFR .310? 

(N) CVS Pump Revolutions 13801 - 

COXPOSF-NT 

ppm HC dil. 56.59 

ppn XC Air 7.46 

ppn HC exh. 49.13 
ppm CO exh. 468 

X CO2 l xh. 2.08 

PP@J NO 

DILUTE EXHAUST ?fEASUREZXTS 

PvN/TM FACTOR GRA?iS/::ILE 

535.47696 11.34s II 10-6 0.30 NC 
535.47696 '7 x 

-.. . 005 I 
10 -6 

5.74 co 

535.47696 36.022 x 10 -2 401.21 
co2 

PP= NO2 
PPm NO, 195.72 

'(ppn "Ox) (K) 154.36 

MPG 21.57 

535.47696 37.628x 10 -6 3.11 NOx 

MADISON “EIGHTS. MlCHlOAN , SI\N BERNARDINO. CALIFORNIA 
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I TABLE i?O 

SUEMARY OF TEST RESULTS 

Test 
No. 

Test 
ZYR!? 

Fuel.Economy (MPG) 
Ur%an Hinhway 

1 Baseline 
(no device) 

1.29 22.8 1.07 12.04 16.18 

2 Device 
(Fuel-wax) 

1.44 18.7 3.23 13.54 21.57 

@I kott Erivircmmental kch~y 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 emission effects of Fuel Max (a 
retrofit device) under Section 511 of the Energy Policy and Conservation Act. 

1. 

2. 

3. 

4. 

5. 

A minimum of three representative vehicles will be identified and 
obtained by the EPA. Representativeness will be based upon the 
appliciability of Fuel Nsx ss 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. 

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

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

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

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

Test Agreement 

The foIlowing constitutes the agreement ufiich most 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 plan. 

2. That the applicant will be provided a copy of the test scheduled and that 
up to twt- representat~ives -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 vi11 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 fest data and resu . . . I Its from the evaluation vi .11 not be released 
by tile appucanr prmr co the official release by the EPA at the 
cmpletion of rhe entire evaluation. 
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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 persona shall be the official contacts for the 
applicant: 

All non-technical issues All technical issues 



Attachment F 

UNITED STATES ENVIRONMENTAL PROTEC’TION AGENCY 

ANN ARaOR MICHIGAN dSlO5 

January 23. 1981 

MT. Xichael D. Leshaer, Chief Engineer 
FIDCO Fuel Injection Development Corporation 
110 Rarding Avenue 
Bellmaur, NJ 08030 

Dear Mr. Leshuer: 

Enclosed for your review is the test plan which we have developed for 
evaluation of the “Fuel-Max” device. The work will begin as soon as feasible, 
after we receive your concurrence and three devices for our test vehicles. 
Other than these three devices, there will be no cost to you or your company. 
The testing should require a total of six-to eight veeks 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. 

~11 testing is to be performed at the EPA’s Motor Vehicle Emission Laboratory 
in Ann Arbor. A minimum of three late-model passenger cars ti.11 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 configuratlons are the Federal Test 
Procedure and the Highway Fuel Economy Test. These tests are the ones which 
result in the published values for city and highway fuel econcmles. Each of 
these tests will be performed at least tw times at each test point to 
increase the confidence in the results. You should find the remainder of our 
test procedure to he described in sufficient detatl in the enclosed test plan. 

If you concur that the results of testing conducted in accordance with this 
test plan vi11 accurately reflect the effectiveness of your device, please 
sign the agreement portion and return the docmnent 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. 
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Peter Hutchins v-ill oversee the EPA evaluation of the Fuel-Max. If you have 
any questions or require further informtim before returning the agreement 
form, please contact me at (313) 665-4299. 

Sincerely, 

i: ,“I &-& L2thi-k.Lr;r 

Senior Project Manager 
Test and Evalu;ltion Branch 

Enclosures 

CC: P. Rutchins 
T. Penninga 
511 File, “Fuel-?lax” 



Attachment G 

Injection Development Corporation 

2 February 1981 

Mr. Mertiill W. Korth 
Senior ProJect Manager 
Test and Evaluation Branch 
U.S. Environmental Protectinn Agency 
Ann Arbor. Mlchi3an 48105 

Dear Mr. Korth, 

I have enclosed the Test Plan/Teat& Agreement for KPA 
teetins of FUEL-MAX. The plan 1s approved a8 written. 

Three FUEL-MAX kits will b? shipped to your attention under 
aeperate cover. Please notify me when the tests have been 
scheduled. I look forward to meeting you at that time. 

Best regards, 

Michael D. Leshner 

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 
Emission Control Technology Division 

Office of Mobile Source Air Pollution Control 
Environmental 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 &IS Recirculation (EGR) valve. The amount of air 
bled into the intake manifold is determined by the vacuum signal which 
once controlled the action of the EGR valve. This device is claimed to 
conserve fuel. The primary purpose 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 cars was conducted 
during March, 1981. The basic test sequence included the Federal Test 
Procedure (FTP) and the Highway Fuel Economy Test (WET). 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 
it%ZreSSeS. Fuel economy was found to increase approximately three 
percent on the PTP but exhibited no change over the WET. The occurrence 
of engine knock was obvious on two of three vehicles. EPA's Office of 
Enforcement has determined that the FIJ?ZL-MAX can violate the 
anti-tampering provisions of the Clean Air Act. 
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Section 511 of the Motor Vehicle Cost Savings and Information Act 
empowers the Environmental Protection Agency (EPA) to evaluate devices or 
fuel additives wNch may improve the fuel economy of conventional motor 
vehicles. The EPA has developed and instituted a procedure vhereby an 
iodividual or organization may apply for an evaluation of the device or 
fuel additive. This procedure requires the applicant to submit a 
technical description of the system in conjunction with results from 
actual testing. Once a complete application is received, the EPA will 
conduct an engineering evaluation and publish the resulrs in the Federal 
Register. In those cases where the device or additive show promise, the 
EPA will conduct teat= as a Part of its evaluation. Such testing is 
performed at EPA's Rotor 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 
is an air-bleed mechanism which replaces the Exhaust Gas Recirculation 
WV valve. The amount of air bled into the intake manifold is 
determined by the vacuum signal which once controlled the action of the 
RGR valve. 

Based on an evaluation of the test results submitted to support the 
claims for the FUEL.-MAX, EPA chose to conduct confirmatory testing. The 
basic purpose of the testing vas 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 
Hercury Zephyr with an 8 cylinder engine. All vehicles were equipped 
vith 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 octsne number was 83 while the research octane number was 
91. The decision to usa a commercial fuel was based upon the knock 
sensitivity of some engines to ECR deactivation. The Indolene fuel used 
in EPA testing has a higher octane rating than typical commercial 
unleaded gasoline. Thus, use of commercial fuel was appropriate for this 
evaluation where the possibility of increased knock uas probable. 

5pe of Tests 

Exhaust emission tests were conducted according Co the 1977 Federal Test 
Procedure (FTP) described in the Federal Ragfster of June 28. 1977, and 
the BPA Bighvay Fuel Economy Test (BFBT) described in the Federal 
Register of September 10, 1976. The vehicles ware not tested for 
evaporative emissi0ns. 
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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 FURL-MAX on the test vehicles was performed in 
accordance with the device installation instructions. Following 
installation, a dial on the FUEL-MAX was set for the sire of the engine 
as specified in the instructions; i.e., set at 1.4 for the Pinto (140 
CID), 2.3 for the Cutlass (231 CID), and 3.0 for the Zephyr (302 CID). 

The following problems were experienced during the installations: 

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

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

Vehicle Test Configurations 

Baseline testing was performed after each vehicle was set to the vehicle 
manufacturer's tune-up specifications. The second test configuration was 
with the FUEL-MAX installed in accordance tith the installation 
instructions. A third configuration was employed in testing the Pinto. 
In this configuration (along with the .FDEL-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 vehicles were tested during March of 1981. All tests were performed 
by EPA st 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 

Vehkle Configuration 

Ford Baseline 
Pfnto PDRL-MAX 

Average Change 

21.5 .76 5.2 2.38 29.0 
22.4 -61 2.8 6.83 29.3 
+4.2% -20% -46% +190x +1.0x 

Oldsmobile Baseline 
Cutlass PDEL-MAX 

Average Change 

2.08 26.0 1.35 
1.58 18.6 6.03 
-24% -28% +350x 

1.89 21.0 1.55 
1.46 19.4 7.44 
-23% -8.0% +380X 

18.2 .40 4.7 1.56 26.4 
18.5 .23 1.6 0.72 26.4 
+1.u -43% -66% +460X -O- 

Mercury Baseline 2.47 25.5 0.67 15.2 
Zephyr FDRL-KAX 2.08 14.2 7.17 15.7 

Average Change -16% -44% +97Oz +3.3x 

-89 2.7 1.17 22.9 
-83 1.2 9.03 22.8 
-7.0% -5.6% +670x 4.4% 

Overall Baseline 2.15 24.2 1.19 17.9 
Fleet FUEL-MAX 1.71 17.4 6.88 18.5 

Average Change -20% -28% ~+480% +3.4% 

.68 4.2 1.70 25.8 

.56 1.8 8.19 25.9 
-18% -57% +380% +0.4x 

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: 

FTP RFRT 
E E NOx MPG HC CO E MPG - - - - 

Table 2 
Summary of Test Results on Pinto with Betarded Timing 

FTP RFET 
Vehicle E Configuration NOx co NOX MPG - -- 

Ford 
Pinto 

Baseline 2.08 26.0 1.35 21.5 .76 5.2 2.30 29.0 
FUEL-MA% 1.58 18.6 6.03 22.4 .6l 2.8 6.83 29.3 
FUEL-MA% (-5') 1.20 18.3 4.46 22.2 .50 2.0 5.24 29.8 
Average Change -42% -30% +230X +3.3X -34% -62% +120X +2.8X 
(from baseline) 
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On-Road Evaluations and Observations 

Pinto: With FUEL-MAX installed, the vehicle exhibited the folloving 
knock characteristics; 

*) Cold engine, light acceleration - moderate knock 
b) Heavy knock on light acceletations or while maintaining 

speed on a minor grade 
c) Under wide-open throttle accelerations to 55 mph, knock 

did not occur 
d) Idle quality was poor (rough) with a vermed-up engine 

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

Cutlass: With FUEL-MAX, this vehicle exhibited stumble end hesitation 
attributable to a lean air/fuel mixture. Knock (trace) occurred 
under heavy accelerstions, moderate accelerations and light 
accelerations. Intermittent, light knock occurred under highvay 
cruise conditions with FURL-MAX. 

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

Conclusions 

As s result of EPA testing of FUEL-MAX on three 1979 passenger cars, the 
following conclusions were drawn: 

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

2. Use of the FUEL-MA% resulted in a decrease in hydrocarbon 
emissions. The average decrease was 20% for the FTP end 18% for 
the EFET. 

3. Carbon monoxide emissions were also reduced; 28% over the FTP 
and 57% over the HFKT. 

4. NOx emissions increased substantially; 480% over the FTP end 
380% over the BEET. 

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

6. During the road evaluations, FUEL-MAX caused heavy knock on one 
car, end light knock in another. Knock was rarely noted on the 
third car. 
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7. Installation of the FUEL-MAX device is considered "tampering" 
under the provisions of the Clean Air Act*. 

*"EPA tests showed that the use of this device, on the vehicles tested 
caused emissions to exceed applicable standards. Thus ) the installation 
of this device by a person in the business of servicing, repairing, 
selling, leasing, or trading motor vehicles, fleet 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 reasonable basis for believing 
that the installation or use of this device will not adversely affect 
emission performance. This determiuation does not preclude the use of 
the FUEL-HAX device on a different vehicle or vehicles than those tested 
by EPA if Federal Test Procedure tests performed on such vehicles clearly 
establish that emission performance of those particular vehicles is not 
adversely affected. 
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Appendix A 

Test Vehicle Descriptions 

Make/Model 

Model Year 

VP= 

Vehicle I.D. 

Initial Odometer 

Engine Type 

Configuration 

Displacement 

Fuel Metering 

Fuel Requirement 

Transmission 

Tires 

Inertia Weight 

Actual HP @50 mph 

Emission Control Systems 

Ford Pinto Oldsmobile Cutlass Mercury Zephyr 

1979 1979 

2 door 2 door 

9TllY186165 3R47A9H523280 

23540 34880 

Spark Ignition 

In-line 4 

140 CID 

2V Carburetor 

Unleaded 

Automatic 

B78-13 

3000 

10.3 

EGR 
Catalyst 

Spark Ignition 

Vb 

231 CID 

2V Carburetor 

Unleaded 

Automatic 

P195/75Rl4 

4000 

12.0 

EGR 
Catalyst 

1979 

2 door 

9E35F621630 

31760 

Spark Ignition 

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 NC% MPG 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 c-5")* 

3-25-81 5569 Fuel Max (-5') 

3-26-81 5570 Fuel Max C-5') 

3-26-81 5571 Fuel Max (-5") 

1.00 18.8 4.36 21.97 , 
0.49 1.9 4.93 29.80 

1.41 17.8 4.56 22.48 

0.51 2.1 5.56 29.90 

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

timing was retarded 5' to correct a heavy knock condition. 
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Appendix C 

Test Results - Oldsmobile Cutlass, 231CID. V-6 

Test Test Federal Test Procedure Highway Fuel Economy Test 

Date. # Configuration HC CO NOx NPC HC CO 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-S-81 6850 Baseline 0.43 5.0 1.44 26.61 

3-6-81 6851 Baseline 1.90 20.5 1.57 18.16 

3-6-81 6852 Baseline 0.36 4.2 26.34 1.58 

3-10-81 6853 FUEL-MAX 1.40 18.9 7.44 18.43 

3-10-81 6854 FDEL-MAX 0.22 1.4 8.57 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 8.76 26.53 

3-19-81 8359 Baseline 0.40 4.6 1.61 26.43 

3-19-81 8361 Baseline 0.25 2.6 1.63 26.40 

3-19-81 6858 FUEL-MAX 0.23 1.9 8.82 26.42 

HOT START LA-4 

3-19-81 8358 Baseline 1.14 13.4 1.50 19.25 

3-19-81 8360 Baseline 1.32 15.1 1.54 19.54 

3-19-81 6857 FURL-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 Ml% HC CO NOx !G'G - 

3-3-81 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-ll-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 I Raally Save Oar by Driving 55 MPH 
Instead of 60 or 651 

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

14. Does the Ah Condltloncr Reduce Fuel 
Economy? 

Yes. The air conditioner uses engine power, 
which causesadecreaseinfueleconomyofafew 
percent. 

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

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

16. Is There Really a Fuel Shortage? 
Yes and No. There is no shortage of energy 
resources, but there is a very real shortage of 
cheap energy. We have become accustomed to 
buying gasoline for 500 per gallon, which is less 
than we pay for beer, milk, soft drinks, or even 
distilled water. 

17. What Kind of Tires Give the Bert Oar 
Mllrag.? 

Radial tires have less rolling resistancethan 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. 

16. Do Special Oils Really Worft? 
Some of the synthetic oil products and”slippery” 
oils can make a small improvement in fuel econo- 
my by reducing engine friction. 

19. Is It Legal for Me to Change My Car’s 
Emission Control System7 

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

20. Can Fuel-Max Damage an Engine7 
No. Fuel-Max can actually prolong the life of an 
engine by eliminating the corrosive effect of 
exhaust gas recirculation. 

o FUEL-MAX INDUSTRIES 
P. 0. Box 726 

Bellmawr. NJ 06031 
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Attachment J 

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 fuel. an 
additional ten to twenty percent may be saved by 
careful attention to driving habits. 

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

Most of the gasoline your car uses is consumed 
during accelerations. The harder you accelerate. 
the mom 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 all of your engine’s horse- 
power to accelerate. The economical driver uses 
the minimum horsepower required for any driv- 
ing situation. A good way to retrain yourself for 
economical driving habits is to pretend there is a 
glassofwateron thedashboard.and driveinsuch 
a way as to avoid getting wet. 

REMEMBER THESE GAS-SAVING TIPS - 
AVOID PROLONGED IDLING 
DON’T CARRY AROUND UNNECESSARY 

WEtGHT 
ACCELERATE GRADUALLY, DRIVE 

SMOOTHLY 
FOLLOW THE SPEED LIMITS - 

HIGHER SPEEDS WASTE FUEL 
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FUEL ECONOMY - 
QUESTIONS AND ANSWERS 

To help you understand some of the technical 
aspects, we have listed answers lo the 20 most 
frequently asked questions about fuel economy. 

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

EGR allows some of the exhaust gas to bleed 
back into the engine intake. which helps to 
control one of the emissions, Oxides of Nitrogen. 
When the EGR system is disconnected. fuel 
economy improves a few percent. performance is 
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 emissionsgo down. and Oxidesof Nitrogen 
emissions go up. The total of the three emissions 
usually goes down. 

Fuel-Max causes the engine to run on a leaner air- 
fuel mixture. only when the engine is warmed up. 
Fuel-Max does not operate at idle, 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 andau 
burn abruptly instead of smoothly. Heavy and 
prolonged knocking can cause damage to the 
engine. There are two remedies for excessive 
knock: 1. Switch lo a higher octane fuel. 

2. Retard the ignition timing. which will 
also cause the fuel economy to de- 
crease. 

4. Should I Change the Ignition liming? 
To get the maximum fuel economy, ignition 
timing should be advanced as far as the angina 
will tolerate without knocking. (Usually not more 
than 6 degrees beyond factory specific?tir+.) 
Advanced timing will usually cause theemrsslons 
to increase. 

5. What is Octane? Octane is a measure of a 
fuel’s resistance lo knock. For exampI&, an en- 
gine which knocks on 66 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 boost a fuel’s octane, the fuel 
must go through additional refining lo raise its 
octane. The extra refining uses energy, so un- 
leaded fuel cos1s more to manufacture than 
leaded fuel of the same octane. 

6. What is Air-Fuel Ratio? 
The mixture of fuel and air supplied by the 
carburetor or fuel injection system must be ca&+ 
fully set to the right ratio. Most vehicles operate in 
the range of 15 to 16Air-Fuel Ratio. (15poundsof 
air for each pound of fuel.) 

The most efficient mixture is the leanest (highest 
air-fuel ratio) thal 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 I Adjust the idle Mixture? 
Turn the mixture screw (or screws) lo 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 “Bum Valves”? 
No. All modern cars operate at air-fuel ratios 
greaterthan 15. The air-fuel ratio which gives the 
highest combustion temperature is 14.7. Temp- 
eratures drop as the mixture gets richer or leaner 
than 14.7. 

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

11. Wz;ileFl;to remove the Catalytic 

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

12. How Should I 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 
gallons 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 lo 
average several tankfuls of fuel, to get accurate 
measurements over a long period. 
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AttachmentR 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

ANN ARBOR. MICHIGAN 48105 

OFFICE OF 
AIR. NOISE AND RAOIATION 

November 7. 1980 

Mr. Michael D. Lesbner. Chief Engineer 
FIDCO Fuel Injection Development Corporation 
110 Harding Axenue 
Bellmaur. NJ 08030 

Dear Mr. Leshoer: 

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

First, the appendices to one of the Scott reports were not included with the 
application. We requested a complete copy of the report from Scott 
Enviromental Technology, Inc. but they will not release the information to us 
without prior authorisstion from the sponsoring company. Please forward to us 
Appendices A, B, and C for Scott Report cl827 01 0979. "Technical Report on 
Evaluation of a Fuel Efonony 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 each vehicle used for the baseline and device 
installed testing supporting your firm's application for evaluation. 

Thank you very much for your help on this problew Tour cooperation will 
facilitate the evalutition process. 

Sincerely, 

13 \ Jm.-L cc lG+ifk 
Merrill W. Korth, EPA DeviceEvaluation Coordinator 
Test and Evaluation Branch 



injection Development Corporation 

29 December 1980 
Mr. Msrrlll W. Korth 
U.S. E%vironmental Protection Agency 
Ann Arbor, Xlchigan 48105 

Dear Hr. Horth, 

1 have enclosed a complete copy of Scott Environmental 
Technology Report #la27 01 0979. The copy which was originally 
sent with our Sectlbn 511 Application did not Include the 
appendlces. These appendices were not available to our 
company until today. The company which sponsored the test 
program was not willing to share the appendices without 
compensation. and we had to negotiat.9 a special agreement 
for their release. 

Second, we did some chPckLng on the engine dpslzn parameter 
settings for the test vehicles. All of the vehicles were 
leased by the sponsorin& company for tbefr employees. 
The vehicles were alldelivered new by factory dealerships, 
and were not adjusted after initial new-car praparatlon. 
Since these calibrations were not measured, we can only ~SSUIIP. , 
they were all set to factory speciflcatlons. 

I apologize for the delay in forwardin this Information. 
Please let me know If I can help you to expedite this evaluation. 

Michael D. Leshner 
Chief Znlgineer 

110 Harding Avenue * Bellmawr. N.J. 08030 - 809/931-3169 




