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ACTION: Notice of Fuel Economy Retrofit Device Evaluation.
SUMMARY: This document announces the conclusions of the EPA evalﬁation

of the "Treis Emulsifier” device under provisions of Section

511 of the Motor Vehicle Information and Cost Savings Act.



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

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

requires that:

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

with respect to such retrofit devices are accurate.”

(c) "The EPA Administrator shall publish in ‘the Federal. Register a

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

together with the EPA Administrator's conclusions as to -
'(lj the effect of any retrofit dévice on fuel economy;

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

pollutants; and

(3) any other information which the Administrator determines to

be relevant in evaluating such device.”

EPA published final regulations establishing procedures for
conducting fuel economy retrofit device evaluations on March 23, 1979

[44 FR 17946].



ORIGIN OF REQUEST FOR EVALUATION: On February 17, 1981, the EPA received

a request from Treis International for evaluation of a fuel saving device
termed “Treis Emulsifier”. This Device 1is designed to generate a
gasoline, water—alcohol emulsion. The water is in finite droplet form,
evenly dispersed throughout the gasoline and is claimed. to prevent
premature ignition or knock, and allow a more complete combustion. This

is claimed to result in improved fuel economy, torque, and engine life.

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

results are described completely in a report entitled: “EPA Evaluation
of the Treis Emulisfier Device Under Section 511 of the Motor Vehicle
Information and Cost Savihgs Act,” report number EPA-AA-TEB-511-81-15

consisting of 35 pages including all attachments.

Copies of this' report may be obtained from the National Technical
Information Service by using the above report number. Address fequests

to:

National Tecﬁnical Informafion Service

U.S. Department of Commerce

Springfield, VA 22161

Phone: Federal Télecommunications Systeﬁ (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. Thé' evaluation of the “"Treis
Emulsifier” device was based on that information. Additional information
and test data- was requested of the Applicant. No respoﬂse to vthis
request was received. Without. the requested information, a thorough
evaluation of the device cannot be made. Most importantly, the
appliéation-did not describe the actual "Treis Emulsifier™ device. Thus,

an analysis of the feasibility of the device is not possible.

The test data submitted with the application raises many questions but
does not indicate a significant fuel economy improvement. The testing
performed is contradictory and inconclusive. The test procedures used
are not designed to indicate improvements in exhaust éﬁission leveis and
urban fuel economy. The test procedures and test vehicles .used do not
agree with the installation instructions submitted with the application.
The Applicant was requested to submit additional information concerning

the testing data. No response was received by EPA.

Therefore, there is no technical basis to support any claims for a fuel

economy or emission improvement due to the use of the "Treis Emulsifier”.



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



EPA Evaluation of the Treis Emulsifier Device under Section 511 of the
Motor Vehicle Information and Cost Savings Act

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

1. Marketing Identification of the Device:

Treis Emulsifier
Model A (for engines rated 15 mpg or better by EPA)
Model B (for engines rated 10-15 mpg by EPA)
Model C (for engines rated 10 mpg or less by EPA)

2. Inventor of the Device and Patents:

A. Inventor:

Paul R. Goudy, Jr.
2016 East Wood Place
Shorewood, WI 53211
B. Patent: Pending

3. Manufacturer of the Device:

Model Specialities, Inc.
300 E. Oak Street
Oak Creek, WI 53154

4. Manufacturing Organization Principals:
Arthur Gavlitta - President
Frank Ramon - Vice President
Stanley Lancar ~ Secretary/Treasurer

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

Treis International
20700 Miles
Cleveland, OH 44128

6. Applying Organization Principals:

Ken Landis - President
Paul Goudy — Vice President
Bruce Landis - Vice President

7. Description of Device:

A. Purpose of the Device (as supplied by Applicant):

“"To increase gas mileage and prolong engine life through more
efficient combustion.”
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B. Theory of Operation (as supplied by Applicant):

"The device generates a gasoline, water-alcohol emulsion
(water-alcohol less than .5%Z by volume). The water in finite
droplet form, evenly dispersed throughout the gasoline, performs
the following functions:

1. Elevates the apparent ignition temperature of gasoline:
The ability of water to absorb large amounts of heat (in
comparison to gasoline) allows it to cool the gasoline during
compression, thus preventing premature ignition or knock.

The heat absorption of the water 1is greatly enhanced by its
physical form since it's dispersed in droplets, not as a
monomolecular vapor. This difference between the Treis device
and available vapor injectors allows the use of much smaller
percentages of water to accomplish the same cooling effect.

The difference is evident when one considers that the Treis
device requires "heat of wvaporization™ to be absorbed in the
combustion chamber to transform water droplets to water vapor.

2. More Complete Combustion:
The water droplets expand rapidly as they change to the vapor
state. This expansion (explosion) causes the gasoline
surrounding each droplet to be rapidly dispersed and thus a
more even dispersion (vaporization) of gasoline is accomplished
with the addition of water. The net result is an increase in
the exposed gasoline surface available for combustion. More
complete burning follows.

NOTE: This ©point (#2) 1is more applicable to carbureted
automobiles where fuel tends to be dispersed in generally
larger droplets than fuel injected autos.

3. Increased Torque:
The effects of #1 and #2 together tend to produce an even
(generally circular) flame front which by eliminating spiked
flame patterns (associated with knock) prolongs the burning
process in the combustion chamber. Peak pressures are produced
later than normal (at or near mid-stroke of the crankshaft) and

therefore torque is increased.
4, Cleaner Combustion Chamber:
Point #1 necessarily produces this result. Extended engine

life is expected, therefore, due to cleaner rings and valves.

C. Detailed Description of Construction (as supplied by Applicant):

1. Construction:
"See schematic drawing enclosed. The device was designed to
withstand at least 300 psi.” (NOTE: No schematic drawings
were enclosed with the 511 Application.)
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11.

2. Operation:
"The device acts as an open ended water trap. It traps slugs
of water (added to gas tank), disperses the water throughout
the device and then allows the gasoline to scrub the water out
of the device, thus forming an emulsion.

The invention relates to the addition of an additive, such as a
mixture of water and alcohol, to the fuel of an engine. The
additive 1s added upstream of the engine carburetor or fuel
injectors. According to the invention a mixing apparatus
schematically depicted Iin the accompanying drawings mixes the
fuel and the additive to form a long 1lasting emulsion.
Preferably, the mixer 1is of the type known as a static or
motionless mixer to minimize the amount of energy used to
effect mixing. The emulsion has a leaning effect enabling
advancement of the spark before top dead center, an amount that
improves fuel economy.”

Applicability of the Device (as supplied by Applicant):

"The device 1s applicable to all gasoline powered automobiles.

Sizing: See part #2 "Marketing Identification".

NOTE: The device has not been tested on diesels, however, it is
expected that if applied to diesels the results would be:

a. Increased mpg

b. Increased torque

c. Cleaner engine internals

d. Quieter operation

e. Reduction in particulate emissions”

Costs (as supplied by Applicant):

No information was supplied in the application.

Device Installation - Tools and Expertise Required (as supplied by

Applicant):

"The device should be installed in the fuel-line following the fuel
system bypass (back to tank), but before the carburetor or the fuel
injectors. The device has 1/4" female pipe threads and therefore can
be easily mated to any fuel-line using standard fittings available at
auto parts stores.

NOTE: The device does require disconnecting the fuel-line at the
carburetor, therefore, it 1is suggested that, a) the battery be

disconnected prior to installation, b) the engine be cold and, c¢) a
qualified mechanic perform the installation.”

Device Operation (as supplied by Applicant):

"After installation, 1/2 pint of 457 alcohol to 55% distilled water
should be added to the gas tank. The car should be driven for

100-200 miles and then the initial spark advance should be set
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between 12 and 15 B.T.D.C. No further water should be added until
engine knock is heard upon acceleration. At that time, an additional
1/2 pint of mix should be added. Repeat as required to prevent
engine knock.”

12. Maintenance (claimed):

"None; except adding water.”

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

“"None"

1l4. Effects on Vehicle Safety (claimed):

"Reduces chance of fire in carburetor and intake manifold through
reduced volatility of gasoline.”

15. Test Results (Regulated Emissions and Fuel Economy) (submitted by
Applicant):

The applicant submitted data was in three parts, which are described
below:

a. Bendix Corporation Data:

The Bendix data consists of 9 tests which, based on mileage
calculations, appear to be Highway Fuel Economy Tests. The data
indicates that standard dilute emission measurements were taken.
In addition, fuel and water consumption were measured. The tests
were run for varied spark timing and water consumption settings.
The test vehicle was a 1979 Buick Regal with an 231 CID, V-6
engine. A summary of the test data is given below. Actual test
data sheets are enclosed as an attachment.

Fuel Fuel
Economy Water Consumption
Test No. HC CO NOx MPG Timing Consumption (grams)

1 «773 2.938 1.205 21.996 Mfg. Spec. 0 1319.7
2% 1.425 2.622 1.142 21.315 Mfg. Spec. 36 ml. 1368.8
3 1.570 1.793 1.495 23.946 Mfg. Spec. 15 ml. 1233.17
4 .898 2.184 1.263 22.646 Mfr. Spec. 0 1303.8
5 .984 1.513 1.693 25.167 Mfr. Spec. + 10° 0 1186.88
6 1.175 1.457 1.542 25.665 Mfr. Spec. + 10° 10 ml. (50% Ethanol) 1134.00
7 .891 1.934 1.215 23.667 Mfr. Spec. 0] 1238.33
8 1.024 1.343 1.648 25.378 Mfr. Spec. + 10° 10 ml. (50%Z Ethanol) 1163.2
Q%% .036 .033 1.493 25.932 Mfr. Spec. + 10° 20 ml. (50% Ethanol) 1151.5

* noted as in doubt due to equipment malfunction

*% catalyst added
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b. Second Set of Data

This data 1is prefaced by a 1letter to the applicant from the
inventor which describes HFET data taken by an "EPA approved
laboratory” which is not named. Twelve HFET tests were run. Both
engine-out and catalyst-out measurements were taken. Measurements
of water/alcohol mixture consumed were also made. Several
attachments listed on the prefacing letter were not included in
the application. One of the attachments presents data taken
previously at Systems Control, Inc. (SCI). SCI has since been
recognized as a laboratory capable of performing appropriate
tests. The SCI data also indicates several attachments describing
the data which were not included in the application. A summary of
the catalytic converter output data follows:

— gms/mi — Fuel Consumed/ H20 7 Water % Alcohol

Test No. HC co NOx MPG per mile in ml. in Fuel 1n Water
10 113 5.227 1.409 21.478 123.6 0 - -
11 .092 3.383 1.584 21.380 120.1 13 .8 -
12 049 1.954 1.622 20.423 128.6 21 1.2 10
21 .135 4.081 1.553 21.300 133.2 12 .7 10
22 .033 1.553 1.119 27.239 132.3 75 4.1 20
23 .028 1.012 1.645 19.956 135.1 63 3.4 5
31 .075 2.200 1.612 20.607 138.9 35 1.8 5
32 2.411 63.654 .938 19.114 113.2 40 2.5 -
33 .019 627 1.047 30.574 133.3 42 2.3 -
34 .023 744 1.706 18.948 143.5 40 2.0 -
41 .023 1.126 1.788 19.666 137.4 31 1.6 -
42 .032 1.104 1.703 19.222 139.5 58 3.0 -

A copy of the test data is attached.

c. The SCI - Environmental Engineering Division Data
The SCI data consists of a baseline FTP and HFET sequence followed
by an HFET run with the device. The SCI data summary discusses
"Due to some problems with the device; it was decided not to run
the full FTP". Therefore, only single HFET results are available
for comparison. The tests were run on a 1978 Buick Regal. Six
attachments noted in the SCI summary which presented the actual
exhaust emission results were not included in the application. A
summary of the test data is shown below. The SCI data is attached.

gram/mile
Test Type HC Cco NOx MPG Comments
1975 FTP .70 9.5 1.4 17.0 Baseline
HFET .13 2.5 1.6 22.4 Baseline
HFET .08 .88 1.13 22.4 with Device

16. Testing by EPA:

No testing was performed by EPA. Until the additional requested
information was supplied by the applicant, planning a confirmatory
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test program was not possible.

17. Analysis

A.

Description of the Device:

The purpose and theory of operation of the device were described
on the Application. The device itself was never described since
the noted attachments were not included with the application. A
letter was sent to the Applicant on March 14, 1981, requesting the
missing information. The letter also requested information
regarding the test data, the device operation, and presented a
test plan which would demonstrate the effect of installing the
Treis Emulsifier. A copy of the letter is attached. The amount
of water—-alcohol consumed - less than 0.57 by volume - is much
less than required by most available water injection systems to
prevent engine auto-ignition. A calculation assuming steady state
flow, adiabatic flame temperature, and stoichiometric air fuel
ratio indicates that the .57 liquid water added to the fuel will
lower the adiabatic flame temperature less than 5.0°F. Such a
small benefit will not significantly influence auto-ignition
characteristics of an engine. The fact that the emulsified water
is a liquid state instead of a vaporized state will increase its
ability to absorb heat. As noted above, however, the net heat
absorbtion of .57 Hy0 (liquid) by volume is very low.

The description of the device also indicates that wvaporization of
the 1liquid droplets increases vaporization of the gasoline.
Because gasoline vaporizes at 1lower temperatures and higher
pressures than water it is not apparent why vaporization of
gasoline would be improved by introduction of water droplets. The
claims for increased torque, cleaner combustion chamber, and
extended engine 1life are based on 1lower combustion chamber
temperature and better vaporization. No data was submitted to
demonstrate increased torque, cleaner combustion chamber, and
extended engine life. Therefore, no analysis of the validity of
these claims can be made.

Applicability of the Device:

Without a description of the device, no analysis of the
applicability of the device can be made.

Device Installation:

Without a description of the device, no analysis of the device
installation instructions can be made.

Device Operation:

The operational instructions raised several questions which were
not answered by the applicant. Most importantly, what about
vehicles with manufacturer basic ignition timing specifications
above 12°-15° B.T.D.C.? The adjustments required to retard the
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timing to 12°-15° B.T.D.C. would definitely be in the direction to
reduce fuel economy. The instructions do not indicate a course of
action 1f "engine knock" 1s not heard upon acceleration.

The operational instructions do not appear to be applicable to all
of the vehicles for which the device is sold. The instructions as
submitted will result in many confused customers.

E. Device Maintenance:

No analysis of the device maintenance statements can be made
without a complete device description.

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

No analysis of the device's impact on unregulated emissions can be
made without additional information.

G. Effects on Vehicle Safety:

Without a complete description of the device, an analysis of the
safety aspects of the device can not be made.

H. Test Results Supplied by Applicant:

The submitted data was run at three different laboratories.

Bendix Laboratory Data

The data is summarized above and enclosed as an attachment. The
testing has several problems which reduce 1it's ability to
demonstrate the effect of the "Treis Emulsifier”.

1. The test vehicle was a 1979 Buick Regal (V-6, 231 CID engine) with
only 111 miles at the beginning of testing, and 249 miles at the
end. Vehicle emissions and fuel economy are known to be very
unstable during the first several hundred miles. Most vehicle
manufacturers accumulate a mimimum of 4000 miles before emission or
fuel economy testing is attempted. Improvements in fuel economy and
emissions are expected as engine friction 1s reduced, piston rings
seat, and valve sealing improves. Readings taken at 100 miles have
limited applicability to in-use vehicles.

2. The test procedure used in the Bendix testing appears to be a
Highway Fuel Economy Test (HFET) which 1s used to determine highway
fuel economy. The emissions of vehicles are measured in a different
test - the Federal Test Procedure (FTP). The HFET emission numbers
cannot be correlated to FTP (urban) emission levels. The fuel
economy Iimprovement noted on the HFET cycles again have 1limited
applicability to urban driving. Because the HFET test was used, the
Bendix data does not indicate how the "Treis Emulsifier” would
improve vehicle emissions as compared to emission standards or how
the device would improve urban fuel economy. In addition, the HFET
tests run by Bendix Corporation do not appear to have been correct.
According to the data, nine HFET sequences were run. Each HFET cycle



14

should consist of a preconditioning cycle and a sample cycle with a
total mileage of about 20.4 miles. The Bendix data indicated that
138 miles were put on the car between the first and the last test.
Assuming the odometer readings were taken at the beginning of the
HFET test, nine HFET tests would require a minimum of 163 miles.
Therefore, it appears that Bendix did not follow the Federal Register
specified HFET test requirements. This problem again reduces the
comparability of the Bendix data to other HFET and FTP test results.

3. The Bendix data, except for Test #9, appears to be run without the
catalyst installed. Since most in-use vehicles do have catalysts,
the non-catalyst emission data 1is not really relevent to what effect
the Treis Emulsifier would have on emission levels.

4. It appears that the operational instructions supplied in the
application were not followed during the Bendix testing.

a. The volume of water/alcohol mix 1is stated in the device
description to be less than .5% by volume. Assuming a gasoline
density of 6.138 1lbs./gallon, the percentage of water by volume
contained in the fuel used in Bendix Test Numbers 2, 3, 6, 8, and
9 were 3.58%, 1.65%, 1.209% 1.209%, and 2.36%. Therefore, the
amount of fluid consumed during the testing was significantly
above the upper maximum described in the applications.

b. The application device operation instructions 1indicate that
after device installation, 100-200 miles should be driven, after
which the timing should be adjusted. The Bendix data indicates
111 miles on the odometer at the beginning of testing and 249
miles at the end of testing. During the 138 miles, the vehicle

"-was apparently altered from stock condition by addition of the
device three times. Therefore, the 100-200 miles requirement
could not have been followed during the Bendix testing.

c. The application specifies that the initial spark timing should
be set between 12° and 15° B.T.D.C. The Bendix data indicates
that testing was performed at manufacturer's specification and at
manufacturer's specifications plus 10°. A search of manufacturer
basic timing specification for 1979 Buick Regal 231 CID, V-6
engines indicate that 15° B.T.D.C. is the normal specification.

The Bendix testing at manufacturers timing specifications appear
to be in compliance with the application operating instructions
but the Bendix testing at "MFR. SPEC. + 10°" would be at 25°
B.T.D.C., which is significantly different than what would result
from following the operating instructions. Therefore, the Bendix
testing with the "MFR. SPEC. + 10°" 1s not really applicable to
the "Treis Emulsifier” as described in the application.

5. The results of combining like tests in the Bendix data to
calculate the average fuel economy improvement are given below:
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MPG Fuel
Carbon Consumed
# of Tests HC Co NOx Balance Gravimetric Comment
3 . 854 2.252 1.228 22.77 1287.3 Baseline
1% 1.570 1.793 1.495 23.946 1233.17 15 m1 of water
consumed
1 .984 1.513 1.693 25.167 1186.9 (+) 10° Timing
2 1.099 1.400 1.595 25.522 1148.6 (+) 10° and
10 ml1 added
1*%* N/A N/A 1.493 25.932 1151.5 (+) 10° and
20 ml added
*left out questionable data due to equipment malfunction.
**CATALYST ADDED
Comparison of Bendix Data
Fuel
Comparison HC Co NOx MPG Consumed

Treis Emulsifier using
15 ml. of water with (+)83.84% (-)23.77% (~)21.74%
mfr. spec. timing

Treis Emulsifier using
10 ml. of water with (+)11.69% (=) 7.497 (=) 5.79%
timing advanced 10°

Treis Emulsifier using
20 ml. of water with N/A N/A (~)11.817%
timing advanced 10°

(+)5.16% (+)4.02%

(+)1.41%  (+)3.32%

(+)3.04%  (+)2.98%

The cover letter on the Bendix data combines the fuel economy
benefit of "Treis Emulsifier” and that of advancing the timing
10°. To analyze the "Treis Emulsifier”, these two changes must be
separated. When this is done, the improvements in fuel economy
due to the "Treis Emulsifier” are shown to be from 1.417Z to
5.16%. The emission results are varied on HC, but do show a
consistent reduction in CO and NOx.

These averages do not indicate the scatter found in the data.
Taking the three baseline tests as an indication of the testing
accuracy, the following Coefficients of Variation are found.

Fuel
HC (0] NOx MPG Consumed
Coefficient of Variation 8.227% 22.22% 2.53% 3.70% 3.35%

These calculations indicate that the variability of testing would
mask improvements in fuel economy less than 3.70%.
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The improvement in fuel economy noted for Treis Emulsifier
compared to these numbers, is not very significant.

In summary, the Bendix data has several problems which preclude
its ability to demonstrate the effect of the Treis Emulsifier.
The testing itself was not applicable to the Treis Emulsifier
since the operating instructions were not followed.

Second Set of Data

The analysis of this data will focus only on the converter out
emissions. There are again several problems with this test data.
They are:

1. The HFET testing procedure was used. This procedure is, as
noted above in the Bendix data analysis, not applicable to
emission standards or urban fuel economy.

2. The amount of water consumed during the test is tabulated in
the test result summary above. The volume consumed 1is
considerably higher than the .57 volume specified in the
application. The applicability of the data to the Treis
Emulsifier data submitted in the application is thus in question.

3. One test in particular seems to be in error. Test #32 shows
extremely high HC and CO and extremely low carbon balance fuel
economy . The fuel consumed, however, shows much higher than
normal fuel economy. An equipment malfunction or a serious
transcriptional error is the only explanation for this data.

4, The scatter of the data is very bad. The carbon balance fuel
economy varies from 18.95 to 30.57 mpg for apparently equivalent
tests. The NOx, HC, CO9 reading are not quite that scattered
but do not allow very meaningful analysis. There appears to be no
correlation between emissions and the amount of liquid consumed.

5. The "fuel consumed” values and the carbon balance fuel economy
values do not appear to agree. The “"fuel consumed” wvalues
demonstrate a severe fuel economy penalty for those tests where
water/alcohol mixtures were used (up to 16.1%7 penalty). The
carbon balance fuel economy data show an increase in fuel economy
for two tests (26.82% and 42.35%Z). Other tests show a similar
lack of correlation between apparent duplicate measurements.

6. No information was supplied by the applicant as to the
laboratory which performed the testing. The laboratory is simply
described in the application as "an EPA approved Laboratory”. The
EPA does not approve laboratories. No information on the vehicle
tested, the ignition timing, or device installation was supplied.

7. This test data does not demonstrate if the Treis Emulsifier
works as claimed. No conclusions on fuel economy are possible
because of the problems noted above. There does appear to be a
reduction in HFET HC and CO. The HFET NOx values appear to rise
slightly.
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The SCI Laboratory Data

The SCI data is tabulated above and is included as an attachment.
The SCI data is included as an attachment to the “other”
laboratory data covered in Part B. The baseline FTP cannot be
compared as no FTP measurements were taken with the device
installed. The SCI cover letter notes several problems that were
encountered which might have interfered with running a full 1975
FTP Cold Start Emission Test. No explanation as to the nature of
these problems was included in the application. Clarification of
this point was requested in the EPA March 16, 1981 letter to the
Applicant. The results then are two HFET tests. There were
several problems noted with this test data:

1. Once again, HFET tests were run which, as noted above, have
little value in comparison of emission levels or urban fuel
economy .

2. Only one test was run in each configuration. Thus, no
evaluation of test-to—test variability could be made.

3. The results indicate identical fuel economy - 22.4 mpg for both
“"baseline” and "with device"” configuration. Thus, the data
indicates then, no improvement in fuel economy due to the Treis
Emulsifier.

4, The SCI letter notes five attachments include actual test data
printouts. The five attachments were not included in the
application.

5. No description of the test vehicle, the device used, the timing
specifications, or the 100-200 miles required accumulation was
included.

The conclusion to be drawn from this data is that two HFET's
did indicate a reduction in HC and CO while fuel economy
remained constant. The testing does not verify the claims made
about the "Treis Emulsifier”. Additional testing is required.

EPA Testing of the Treis Emulsifier

Because the Applicant submitted insufficient test data, a test
plan was developed which, when complete, would demonstrate the
results of installing a Treis Emulsifier. This plan was included
in the March 16, 1981 letter. No response was received. Because
EPA testing is used strictly in a confirmatory role, no EPA
testing was performed. Several other devices tested by EPA have
introduced water or water/alcohol mixture into the combustion
chambers. In sufficient quantities, such additives can extend the
detonation limits of the engine which, in turn, allows
modifications which can improve fuel economy. The Treis
Emulsifier introduces less than .57 mixture by volume. The EPA
testing on other devices noticed no change in fuel economy for
such small amounts of additives. Therefore, it is unlikely that
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the .54 additive addition for the Treis Emulsifier will impact
vehicle emissions or fuel economy.

18. Conclusions

The applicant submitted insufficient test data to prove that the
"Treis Emulsifier” would improve fuel economy. The majority of the test
data submitted was not applicable to the device described in the
application. EPA testing of similar devices has failed to show a fuel
economy benefit. Therefore, it 1is unlikely that installation of the
Treis Emulsifier would result in a fuel economy benefit. No conclusions
concerning effect on safety or unregulated emissions can be made.
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List of Attachments
Attachment A "“Bendix Corporation” Data.
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_ . Attachment A
Jun2®27, 1979

. Mr. Ken Landis

Treis International
2179 South Belvoir
Cleveland, Ohio 44118

Dear Ken,

Enclosed you will find copies of the test data as. received from the emissions
labs of the Bendix Corporation located at 900 West Maple Road, Troy, ichigan
48084. Additionally, you will find fuel_consuﬁption, water consumption and i.one
change data listed at the bottom of each test document. All but one test have
been validated as accurate. "“Test;#2 - Bendix #9062002, is in doubt because of
an equipment malfunction, however, it is included for completeness.

The data shows that use of-ﬁhé device produced an EPA mileage increase of 12%
(compare test #4 - Bendix #9062104 with test #8 - Bendix #9062208). This was
also confirmed by an actual fuel consumption reduction of 12%.

Further analysis indicates that the mixture dispersed by the device operates in
the following manner:

1. It effectively cleans the combustion chamber. This accounts for approx-
imately 50% of the total benefit and produces a residual effect when the
water is not added. '

2. It raises the octane rating of the fuel and thus alloﬁsftune changes
(spark advance) that would not be possible with current available low
octane gasoline.  This accounts for approximgtely 35% of the total benefit.

3. The mixture produces more thorough atomization during the compression
stroke and thus more complete combustion results. This provides the
remaining 15% of the total benefit.

The principles of operation as listed above show why the device will have a
varying effect on different engines depending on their displacement, cleanliness,
and compression ratios. Since the vehicle tested (a 1979 Buick Regal 231 V-6)

had only 100 miles on it, cleaning was pointless, thus it is expected that the
results shown are minimums.

"Ken, with the exception of minor metering development, the device is ready to
go to market. It will certainly be improved in the future, but currently, it is
sufficiently developed to produce a measurable mileage increase of 10 to 30%.

At your convenience, I would be pleased to explain the tests and conclusions in
further detail. ‘

Sincerely,

/Z/// N

Paul R. Goudy, Jr.

RS Sy Tl Tl
N,

PO ~
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EMISSION TEST REPOQRLT NORTH.CELL . 6/20/19TIME= __4358PM_. . s e .. TEST.1 L

h ECONNOMY KUN . T
BAGI HAW .DATA . o
VOLUME= 4168,
e _HHE= . 6H.OOU ..
ABSOLUTE HUMIDITY=  7%.00000
CU2 _Samplb=.__ 1.930
CO2 AMBIENT= U. 06U
__HC.SAMPLE=._._.122.040
HC AMUBIENT= 6.690
_CO._SAMPLE=_ ... 236..12U
T CO AMBIENT= 4,550
— e NOX_SAMPLE=...__54.920
NOX AMBIENT= 0. 300
_HUN#=_9U62001. _CAR4= _REGAL __ QPERATQIt= TH DRIVER= DR i
CELL= N ODOMETER= 111,0 INERTIA= 3500.U HP A/ 12.3 60.0
COMMENTS
e TEST_NO._ONE
_ BASE LINE T
VOLUME= 4168 TEMPERATUKES I8. PRESSURE= 1440
e NOK L kkkkkk kA AK GRAMS AREARUMANNMAN  kkkARERE _GRS/MI_kikkmamns MG
CORK F HC co NOX co2 HC co NOX ECONOMY
—— . BAGI. . L LQUO Q.da il 7.913 30,090 12.340_duou. 218 0,713 2.938 1,205 221,994
e FUEL CONSUMPTION 1319.7 GRAMS
e e e S WATER-CONSUMPTION 0
e - - SPARK ADVANCE ™~ TTMFG. SDEC.
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EMISSION TEST REPORT. NOBTH. CELL ____ _ 0Z20/19TIME=__ S338PM ... .

ECUNNUMY KUN

BAGI KAW DATA - -
VOLUME= 4157,

..... W= 55.000 e e e e e et et e e e — e e = - e o e
ABSOLUTE HUMIDITY= H4, VULV

—_— . CU2 SARPLE= R IS 1115 N o— - e et e e cea et e e e e
C0O2 AMBIENY= U. UbU
HC SAMPLE= B N O O PV
HC AMBIENT= 9.53V

mme . QO SAMPLE= 2124230 . L e e it e e e e e - e e e e e

CO AMBIENT=
mee e -NOUX SAMPLE=
NOA AMBIENT=

0.370

5.340
$7.400 - i vt e o

e RUN#= 9U62002  CAR#= REGAL _ _ OPERATOR= TH._ . ___ _DHIVER= DW.__ . _ N S —
CELL= N ODOMETER= 125,0 INEKTIA= 3500.0  HP A/ 12,3 60.0 ,
CORMENTS — e e e e e L e e e = e
e e TEST N, THO e L
WATER -
- YOLUME= (4157, . TEMPERATURE= _75. PKESSUKE=  750. : _— . .-
et e e oo . NOX . Axxxkxhkkhkhnk GRAMS qumanw mmnmenn  _smanirkr GRS/MI . kkkdshdkhx . MPG
CORK F HC Cco NOX co2 HC Co NOX -~ ECONOMY
o JBAGL 0,910 0,849 14,594 __26.857 . 1098 4176193 1,425 2,622 .. .1.142_._ 21,315
; e i et eeem e ee witere e« ene ¢ oo o . EUEL. CONSUMPTION .. -...  ..1368.8.-GRAMS- - —u e

‘'WATER CONSUMPTION  ~ 36 " Tml

o ) SPARK ADVANCE MFG. SPEC.
. . “m.mf&ﬁwﬁmmmm_

QT e VmMrod IOV M

[44



~ -~ . . e ; - - -"*'*'.A,""_

J. ——— EMISSION. TEST. REPORT NURTH CEIL = 6/21/79TIME= SibSpM . TEST.3

: ECONNOMY RUN

BAGI HAW DATA . e e et e e e = ke e 2 2 e am e e 2ne e n
VOLUME= 4175,

—— = 57,000 oo e e
ABSOLUTE HUMIDITY= %0, U000 -

(U2 SAMPLE= l.200 . N
' . CU2 AMBIENT= 0. 050
e HC SAMPLE= . 245,400
_ HC AMBIENT= 10,80V

e e oo CO.SAMPLE= 143,250 i e e
Cu AMBIENT= 2.800

— NOX_SAMPLE= . 76.000 _ . e e
NOX AMBIENT= . 0,400

e e MUN#= 9062103 CAN#=_REGAL ____ OPEPATORS TH . _DRIVERS DW . _cloo o 0 e
! ' CELL= N ODOMETEKR= 186,0 INEKT [A= 3500,V HP A/1 12,3 60.0-° " e '

T T COMMENTS

06-21=79 ”Igslnugl_gﬂsh,,_”___w_~___m__““»""_”w_»m"-,umm“-.“m..“_N,"“m".:*t;'m.mw_ﬁ.Q
WITH WATER ' S

_VOLUME= 4175, TEMPEKATURE= _75. PRESSUBES __TSUs | oo i o e e

HUX o KRERRRRRXAAKEK GHAMS, MAMAN- o eRmRan |k kkakdk GRS/ML dovkkmmmmws _ MPG
CORRK F HC CQ NOX cO2 HC CcO NOX ECONOMY
e - BAGL  UJBYS 0,800 16083 18.363.. 154308 3716.226. .- 1570 ... 1.293... 1,495 . ...23.946

e e el _FUEL CONSUMPTION . . . . 1233.17.GRAMS________
Tt mmemmTmemm e e e e os o = o= S WATER CONSUMPTION T T 15 Tl T T
T T e ""SPARK ADVANCE *© . . MFG. SPEC. -

Qe YRGS MO0

€2C
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JEMISSTON TEST KEPORT HOUTHL CELL. & /21/Z79TIME= _63:17PM. e e TEST 4
ECONNUMY KUN

BAGI KAW DATA e e e . e e e
VOLUME= 4170, .

RH= 57,000 . -

ABSOLUTE HUMIDITY=  50.00000

CO2 SAMPLE= ..__._.1.410 — - -

CO2 AMB [ENT= J.u50 _

e HC SAMPLE=  .144.600._.___ e . e e

HC AMBIENT= [1.000 _ _

CU SAMPLE= ~ 174.500 ___ . e e e e e e e e e e e

! CO AMBIENT= 2.800

e _NOX SAMPLE= __ ._ 04,500 '
NOX AMBIENT= 0,600

RUN#= 9062104  CAR#= KEGAL ____ OPERATOR= TB_. . . ORIVER= DN _ . . i e o
CkLL= N ODOMETER= 200,V TNLEWT A= 3%00,0 Hpe A1 12.3 000 T

COMMENTS

o 0o=21-79  TEST NO, THQ n e e e e et e e e e e P
BASE-LINE : _ i
o NOLUME= 4170. ) TEMPEMATURE= 7%, PHESSURE= TSk o oo e e et e et et e = e e —

e e NOX . KAKAXXAKRANKAR GRANS wnmmucnnnnana = nanmnunxk GRS/M[ _kxkaxaack __ MPG . '__._‘-.____';_;
cole ¥ - HC co MOX . Co2 HC co NOX ECONOMY
BAGL ._0,BYY. 0,858 9,198 22,306 12.931._3950.438._.__ 0898 2.184 . 1.263._.._.22.642

_FUEL_CONSUMPTION . .. . _1303.8 GRAMS. _._

— e e . C e e - — .-; o WATER.. CONSUMPTION e e -...-.._...,_...0.. ..... —

B T T 7T SPARK ADVANCE  MFG. SPEC.

€ 2 Iney FiPews 00

vZ.
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f

ECONNOMY NUN

VAU KAN. DATA
VOLUME=

e Hi=_. = 57.000

ABSOLUTE HUMIDILY=
e~ l.07u

— Q2 SAMPLE=.

Cl2 AMBIENT=

—— e HC_SAMPLE= _
HC AMBIENT=

——e . L0 SAMPLE=
. CO AMBIENT=

—— - NOX_SAMPLE= ...
HUX AMBLENT=

e RUNAZ_ 9062105

CELL= N

TTTCuMMENTS

a4lva,

1534230
N N LT

. H9.620

.,M. v e

- EMISSION TEST REPORT. NORTH CEIL . 6/21/19TIME= 1132GPM

50, UUULY

0. 040

6,92V

1 +000

0.380

LAlg=_UEGAL ORERATOR= I'H

DHIVER= TH

ODOMETER= 215.0 INERTIA= 3500,V

HP A/l

l2.3

60,07

e 00=21=79Y  TEGT_NO, THREE _ (JUeQQ) S

BASE-LINE

cm e YOLUME= 4194, TEMPERATURE=. .. . 75.. PRESSURE=. _ 15U, ..

NuX
. Loy
-0.8vy9

- .BAGIL.

RAKKKRRARAKANK GHANS NONAR Mammumn  Wkskhkkkk GRS/ML dkkkikmmn .
NOX
.___],,693

iC NOX

1U. 074

Cco
1% .0uU1

‘ F co2
v.873

(99
L.5813

HC
0.984_

MPG ..
ECUNOMY

11.336.3555,.4993_ .

25,141

] ) FUEL CONSUMPTION 1186.88 GRAMS
- WATER-~CONSUMPTION-———---m 0
SPARK ADVANCE MFG. SPEC. + 100

SC



e~ _ S - - Y . T

EMISSION TEST REPQKT _N()l(HL_(.b_LL-._.- QL2 /I9TIME= [ 1342PM —_— e TEST .6
ECONNOMY HUN . o

UAGL AW DAYA . .. . . . ..
VULUME= 4205,
——e - HH= 97.000 . . ... :
ABSOLUTE HUMIDITY= U, VOUVV
— 002 _SAUPLE= L.040
CO2 AMBIENT= V. U0
—  HC _SAMPLE= 1 88.9920
HC AMUBIENT= 15,650
—CO_SAMPLE=. ___ 115,370
CO AMUIENT= 2,320
NOX_SAMPLE= 17.9440
NOX AMBIENT= 0,500

RUN#=_9062106 CAR#=_REGAL OPFRATOR= TR DRIVER= 1B L
CELL= N ODUMETEK= 225.0 INERTIA= 3500,0 HP A/1 12.3 60.0"

COMMENTS

V6=21=7T%  AEST NO. FOUR  (PM)
WITH WATER
—_— ___VQLUMh_QZQh..__H:MEERAﬂlRE___lh‘_BREShLHﬂ;__. 150, .

e e e NOX KRKKKRKRK*ANARA_ GRANS AANSNRANAARE kA AAXAAR_ GRG/M]. kxmmunmmm  MPG _
CORK K HC co HOX cu2 HC co NOX . ECONOMY
e e ~BAGL - U.H95 . _ U.8BT7S 12,029 14,922 19,795 3480.248 1. 17% 1,457 L.%42 25,065

>0¢

- ] - } _ .. EUEL, CONSUMPTION. _1134.0_GRAMS
e - ~mm emie e ATER - CONSUMPTION--~~——-=-—10 ——ml—{ 50%~ ETHYL--ALC. )
oo SPARK ADVANCE " MFG. SPEC. + 100




; S o g~ ... S
——— CEMISOION TEST li}:E!)l(L_NQqu_LEU_._.__-_QLZZLM_ML 41 11PM TEST_1
ECOHNOMY KUN
UBAG] HAN.DATA. o R
VOLUME= 4223,
_.__.__._,HHz ... 964,000, .
ABSOLUTE HUMIDITY=  %0,00000
—_— 02 _SAMPLEs_. 1270
C0O2 AMBIENT= V. U0
— _HC SAMPLE=.__._l141.130Q
HC -AMB[ENT= V. UH%0
——— . SAMPLE=. 151.530
- CO AMUIENT= 1.640
NOX _SAMPLE=. . __6l.usl
NOX AMBIENT= U. 340
— . RUN#= 9002207._._.(.AU11— HEGAL UPERATOR= 1B DRIVER=_1N
CELL= ODOMETER= N/A INERTIA= 3500.0 HP A/l 12.3 60,0 7
TTCOMMENTS .
—_— e V6=22=T79 . TEST NO. ONE _QF THE DAY e
BASE-LINE ) :
S YOLUME= 4223, | TEMPEHATURE= 15 PRESSURE= 180, o
e NOX o BEERRRERRAKKE_ GIRANSG K AMRR RN RRN  MRNAARRE GHS/ML KKK KA AR PG
CORH K He Cco NOX co2 HC co NOX ~ ECONOMY
——— e BAGL., ULBYS.. L. DL.BGG Q. 127 19.8U7 12,441 _3130.H48 U89l 1.934 1,215 . 23,0671
o FUEL CONSUMPTION 1238.33 GRAMS
e e e e e e e WATER-CONSUMPIION 0
T T SPARK ADVANCE MFG. SPEC.

Lc
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N . R, ﬁ ..

EMISOSITON TEST REP()RT_.NQHIH_CELL____._QLZZIJQIMELBAML
ECUNNUMY HUN .

TEST 8

HAGI _RAW._DATA. .. .

VOLUME= 4235,
——— . HH= . 52,000 ...

ABSOLUTE HUMIDITY=
CO2_SAMPLE=

46 .0000VL0
L.afu

CO2 AMBIENT=
e HC SAMPLE=. _ _161.740

U. U0

HC AMBIENT= 11.460
LU SAMPLE= . __ 104,990

CO AMU[ENT= 16UV
—_—  NOUX_SAMPLE=_. .. _H3,.Q70

NOX AMBIENT= 0. 380

BUN#=_9Q02204 _._ CAR#=_ REGAL QPEMATOR=_TH DRIVER= DA

CELL= N QDUMETER= N/A INERT 1A= 350u.0 HP A/I 12.3 .éb.O”

- TCOMMENTS , =
e e e e e QO=22=TY TEST_NUL._THO QF_THE DAY o
WITH WATEXR AND ALCUHOL (50/5U) SPARK ADVANCEs 10 DEGREES ABOVE MANUFACTURE
NOLUMEsS. 42348 .. .. LTEMPERATURE= A PRESSURE= s, -
e e e e e e - NQX L RARNHR Rk kR GRAMG. ddkkkkknnnuna__ sununnan GHS/M]  kkkkhkkik MPG ¥
: COHR F HC co - HOX co2 HC co NOX ECONOMY
. BAGL.. .. QuBBU ... U.BIY 1U. 486 13.7%8 16,4333 3927 .0d48 1,024 1,343 1.648 )h 378 o
A ———— ————— e ————, -+ - - Km
R . FUEL CONSUMPTION 1163.2 GRAMS
T e e - WATER-CONSUMPTION- 10— ml—{(50%—ETHYL-ALC.)
) B T SPARK ADVANCE MFG. SPEC. + 10°
- . ( — —_— e e e e — —_—




Py _ R -~ ~__
A o EMIGSTON TEST gEPOUNYT NOKIH CELL o /23/719TIdlF= Ut HAM TEST 9
Y- ECONNOMY KUN _

BAGT AW DATA

VULUmE= 4231, T T T
HH= To.000 X I R

ABSOLUTE HUMIDITY= 68,0000
—— L2 SAMPLE=.. L0630
CO2 AMBIENT= V. V40
.. HC SAMPLE= -1 10
HC AMBIENT= 1,200 . : L
. . CU SAMPLE= 3830 e e e e e e e e e e e e+ e e
- . CO AMBIENI= 1.410 .
.. NOX BAMPLE= o9, 100_ — - ——
NOX AMBIENT=  0.32V

C MUNA= 9002210, CAR#=_BUICK. __ OPERATOR= DEV. . DWIVERS DEW_ . ___ i = . i
CELL= N OUDUMETER= 24Y, IHERT IA= 3%00, He AZ71 12,3 601 ' : :

COMMEN IS

B WATER & ALCGHOL ~ o e e —
. VULUME= 4237, TEMPERATURES _ 74.. PKESSURE= _ 10Q¢ . o ..l . L

HOX L RRRKMMARARENAN GUANS SARRXKERKRERE | KKERRXER GRS/M] Amammnman  NPG

Q e VIO KBNS BOOW

T COK CF T T T T e ) HI co2 He Co NOZ TECONOMY
e o BAGL 00908 0,878 0,304 0,337 15,289 3503,744. ._.0.030 . _0.033 .. . 1.493_...25.932
- - FUEL CONSUMPTION _  ~_ 1151.5 GRAMS

I I C i e et emninsees - WATER - CONSUMPTION - -+ == <=+ -20 ~m1--( 50%-ETHY-ALC. )

P e s EPRRERDVANGE T T MG SPEC T 150
CATALYST ADDED

6T



: Attachment B
30
March 19, 1979

Mr. Kenneth J. Landis
Treis International

C/0 Allied Decals, Inc.
20700 Miles Avenue C
Cleveland, Ohio 44128

Dear Ken,

During the week of Fébfﬁary,S, 1979, a series of Highway Fuel Economy Tests -
(HFET) were performed by an EPA approved laboratory in accordance with
Federal Test Procedures (FTP).

The information gathered (Attachment 2) during the tests not only confirmed
previous infra-red exhaust analyses (Attachment 3), earlier HFETs (Attach-
ment 3), and 3,000 miles of on road testing, but it also determined the
operational parameters of mixing water in gasoline using the Treis Process.

The data was analyzed graphically with adjustmenfs being made to allow for
the type of mixer in use during each experiment. No modifications or
adjustments were made to the automobile under test with the exception of
bypassing its fuel pump and replacing it with a Holley 110 gph electrlc

pump.

The results of the aforementioned analysis show that the addition of 1.5%
to 2.5% water (by volume) to gasoline can be accomplished economically,
reducing hydrocarbon (HC) and carbon monoxide (CO) emissions 55% and 60%,
respectively, while increasing mileage by at least 10%. In addition, no
adverse effect was shown on oxides of nitrogen (NOx).

A summary of the analysis follows.

1. Hydrocarbons. A reduction of HC emissions was found to be dependent
on the amount of water added and the type of mixer used (Attachment 1,
Figure 1). An optimal amount of water was found to effect the great-
est HC reduction (approximately 2% by volume). This reduction was
accomplished’ without a corresponding increase in NOx levels, and thus,
can be attributed to an increase in ignition efficiency. (If the
mixture were leaned instead, NOx would rise.) An adjustment was made
to the data to compensate for mixer type, the results are shown in
Attachment 1, Figure 2. Data variance was reduced and thus it is
concluded that mixer type also plays a significant role in HC reduction.

Hydrocarbon emissions are a cood measure of 1gn1tion efficiency,
‘therefore a low grams per mile figure is essentlal for hlgh nileage
and minimum polution.

RO I TR Y e T T
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Page two

Mr. Ken Landis
Treis International 2179 S. Belvoir
Cleveland, Ohio 44118

1. The exhaust emission improvement on  the. Highway
Fuel Economy Test, although not directly comparable
to the 1975 FTP Cold start procedure, was
approximately 38% for the HC constituents and
65% for the CO constituent. NO, increased 25%
and fuel economy remained unchanged. Due to the  f—
repeatability of the test procedure, these results
could change significantly from test to test. From
past experience, HC can vary by 16%, CO by lO%
NOy and fuel economy by 7%.

2. The direction of HC, CO, and NO, are all consistent
'~ with recognized engine phenomenon. As combustion
becomes more efficient, HC and CO are reduced and
NO, is increased. The fact that this vehicle used
a catalytlc converter clouds this somewhat, however,
the changes seen were rather dramatic.

Attachment 1 gives the baseline exhaust emission results and
fuel economy for the 1975 FTP. Attachment 2 gives the fuel
economy results for the Baseline Highway Fuel Economy test.
Attachment 3 gives the exhaust emission results in grams/mile
for the Baseline Highway Fuel Economny test.

'Attachment 4 gives the fuel ebonomy results for the vehicle in

the modified condition for the Highway Fuel Economy test.

Attachment 5 gives the exhaust emission results in grams/mile
for the modified Highway Fuel Economy test.

Attachment 6‘givés a approximate summary of charges to perform
the tests and service to date, you will receive an exact figure
within two weeks.

Thank you for the opportunity to serve you. You will receive
a refund check from Systems Control, Inc. IXf we can be of
further service, don't hesitate to call on us.

Sincerely,

e »
T ' 2, L )
— ‘..'\",‘&,_»’-I’, // .. o ¥

.

-~

Joseph‘M. Gall _
Director, Livonia Operations

cc: Paul Goudy“/.
.. J. Harkins

J. Randall

C. Mathers

D. Orrin




Note: All water percentages by weight.
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[PPSO - UL S NPPMICIE PR DI ISP N A PR

K L

R4 / : /(6 /4(7

Mt ¢ W et v AR SR b s b,

. (38) . ’
Run Date Tu!pl(”hnpz(s)kvulge(s) -Uc(n co(n . No,m No,cu) eozu) Hiles ’ N?C(z) Fud“) rucl.//K 820(3) ﬂzcjﬂcl) XSEOI 15‘2’2/ “?l:{’ lst/ zlﬁ:u; ¥:£::
ENCINE - OUT ’ . '
10 0 838 119 809 $914 11.261 2,046 . 1.882 392.5 10.08 - 21,485 1245.8% 123.6 . - Basuline
.11 _,,1/_07 ] 821 860 B4} .802 "8,698 1.917 1.828 J98.9 10.09 n'.:m 1212 120.1 1. 1.29 1.1 o8 _5 2
12 2/07 804 ' 906 . 835 «336 5.615 . 2.000 1.738 424.0 -10.10 20,4267 1299 128.6 21 - 2.08 1.6 1.2 ) 3 3
3 2/08 817 868 843 167 © 8.568 1.932 1,708 ‘ 400.5 10.12 .21.316 1348 133.2 12 1.19 9 .7 10 .09 ‘ 12 b]
1 2708 - 868 ’ 889 879 " .406 3.833 1.326 1.218 318.6 10.13 27.229 1340 132.3 15 7.40 5.6 4,1 10 .36 12 b
t3 2[08 182 847 860 .38 - 10,083 1.774 1.630 412.3 10.14 19.943 1370 135.1 6) 6.2 4.6 3.4 20 92 112 ]
i 2/09 803 851 . 830 2,182 4120 +860 795 416.0 10,26 20.669 1428 1289 35 3.1 2.8 ' 1.8 3 ! 18 4
09 - 6ss fa: ,..’19 2,716 63.738 1.224 1.140 356.1 10.33 19,090 1169 13,2 6 3.8 3.4 2.5 5 A7 12 &
DI 1 B % 847, 830 a1 2,13 1.196 1122 285.6 10,27 . 30.528 1369 1333 L4z 409 31 2.3 18 L
TR 2/09 826 8ss 841 | 428 J.659 1.939 - 1.820 461.1 10.24 18.956 1469 143.5 40 3.91 .7 2.0, 12
& 210 8l 855 ws G401 4am 2,007 1,893 4633 10,31 | 19.673 1817 137.4 3 A0 22 L 18 s
@ :(io_. © 809 851 Y .308 3979 . L.948 1,810 453.8 10,21 . 19.225 1426 139,538 5.68 L0 18 s
CONVIRTIR « OUT N _
10 /07 838 m9 809 113 s.227 1.557 1,409 404.7 10.08 21.478 1245.9 123.6 ' =~ Baseline
_ /01 - s 860 - 841 - ., <092 3.38) 1,717 1,584 409.3 '10.09 . , 21.380 1212 - 120.1 13 :1.29"4_':___1..,1 .8 3 & 2
207°: -804 906  8SS L0y ,‘ 1,956 1.817 | l.622 L3 . 10,10 20.42) 1299 128.6 2 2.08 . L6 L2 ' 8 3
21 ' -i/§5 o 8.17 B 11 843 135 . 4.081 . 1,787 1.353 409.8 . 10.1i . - 21.300 1348 13J.2 12 T 1.9 <9 Y 10 09 12 3
n. -;~zloa~ - 868 g8y 879 03 1,553 1,218 1,219 323,30 10,13 27,239 1340 12,378 7,40 5.6 4L 0 .6 12 L
l) ‘(1‘1/06 .. 81 ’867 860 .028 1.012 1,791 1,648 443,11 10,14 . 19.956, 1370 135.1 63 6.21 5.6 . 3.4 ' 20 92 0 12 3
@ /09 . 509 ' .851. 830 075 . 2.200 ‘ 1.74) . 1,612 427.0 10.25.. T 20,607 1425 138.9l 1 . 3.4l 2.3 1.8 S .13 18 4
n 2709 655 183 T3 - zan 63.656 . 1.007 938 356,7 100337 1904 1169 113,2 40 2,87 3.4 2,8 S, W17 12 - A
n /09 813 . 84 830 .019 1627 117 1.047 289.2 10,27 30.874 1369 133.) 2 4,09 .l 2.3 13 4
b1 2/09 826 855 841 .023 744 . 1.818 ‘ 1.706 467,2 10.24 16,948 1469 143.5 40 3.9 . .7 2.0 12 4
[}} /10 84 855 845 o . 023 1.126 1,897 - 1.788 449.5 10.3‘1_. 19.666 1417 Bt YA 3 ' 3.01 2.2 1.6 - : . 18 L}
.42 2n0 80y Esy 830 032 1.104 1.833  1.703  459.9 1o.zxj 19.222 . 1424 139.5 58 . S5.68° 4 - 3,0 18 s
yores .
(1) Crass per nlln (Tederal Test Procedure, N}'}:T) .
(1). Caleulsted HPC = 2421/(.866(HC) + 429 (CO) + .273 (co2))
(3) H30 tn =l spproxf{matiely = grams . :
(4) Crams (densfcy 6.177 1b/gal or .74 grams/al) . : . . : ' ~
(3) Degrees ¥ wessursd from exhiaysg manilold : . . o v ‘\\
(§) {MH20/fuel) X 100 (Approximate; sssumed n]l 420 » grams) : ‘ ) . ¥
. 1) fu20 X .74 grams/ml] X 100 (Approximate. No correction for . ' ’ Attachment 2
: Fuel ‘tesperatule, OF pressucs.) .

(&) 12 Al/Vctctl ‘X {3 U20/ve.)
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May 2, 1978 Infra-Red Exhaust Analysis
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December 27, 1978
HC co o NOx MPG .
FTP .70 gr/n . 9.5 gr/M . 1.4 gr/M 17.0

HFET = .13 gr/M _' 2.5 gx/M ‘ 1.6 gx/m . 22.4

HFET .08 gt/M . .88 gr/M- . 2.13 gr/M 22.4
Water : '

January 13, 1979 ~Infra-Red Exhaust Analysis
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1584 LDT moaot stds. at all pltitudes Gasoline HDT Enp. 6 ¢/Tost {SHED) dy Dengn

1935 HDT NOx std. 75% below 1973 Gasclins HDT lave! 1520 Gasoline Truck Evap. 2 ¢/Test {SHEQ); by Dasign for HDT .
: . 138. Higher optionat NOx Stds. for 100,000 mi, Cert.
CALIFORNIA . . . Listed roq’ts. (Trucks. < £500# GVW) subject to Fed. Waiver:
1978 LOT Stds. Include Dissel . Restrictions on Allawabls Maintenance; “Fuad™ ldle Mixturs.
Car End-of-Line Tests epply through 85004 (;vw . " © HFET NOx Std. 2.0 x FTP Std.

Fuel Filler Specs. for Vapor Recavery— sne pass, car

Passenger Car

1900 15e8 1970 w7 !rr." J b 2o 1974 1978 2o 11978 1500 "1
No Convol (58 CA) .
IS 1970 FTP (Talipipa Conc) 1972 FT? pom ICVS) 1375 FTP goum (CVS)
c . . 15 13 A1

- H 08 CA3Y CA A} [
33
«al CO [ 2}
&2

-

NOy 43

2, E Trep
LE[smep | sonw

Crantcase 4% gpm | *Uncontrolied Evap. 50.8 p/Test = 4.3 gpm _ ’

NOTES: ) : Allowabls Maintenancs; “Fued”™ Idls Mixturs Rsquire¢; HFET NOx

FIP = Fedoral Test Procadure : S1d. 1.33 x FTP Std.

ppm = parts psr million
gpm = grams/mils
CVS = constant volune sampler (rus mass mus)

CA maans California only GM NATIONWIDE PRODUCTION-WEIGHTED
GVW = Gross Vehicls Weight (W = Inerti WL .
HFET = Highway Fool Economy Tost AVERAGE FUEL ECONOMY

11977 {only} Cars sold in specifisd High Alttuds Counties tsq'd tomeet EPA Driving Schedule—55% CITY/45% Highway.
stds st High Ahituds - \ .

*Non-CHe Std.; 41 total HC w/CH, correction is optional for 1580
Ipossible 2 yr. waiver to 7 gpm

Light Duty Trucks

. . Passonger Cars . {Under 5,000 # GYWR)
“Possible waiver to 1.5 gpm for innovativa technology or diasel oM Cumolative oM Cumulative
CA option to 1981 Fed. CO/NOy stds.: 7.0/07 — must carry ovar g0 Average Improvemsmt Aveiags  Improvemant
to ‘82 Selection of ‘8} Fed. option requires 2.0/0.4 for 62 CA 'y ., mpg over 1374 mpg orsr 1970
CO/NOyx tor *83: 7.0/04. -
1974 Actual 120 1"
Equivalent Test Results for differant test procedure (basod on 1915 Actual 154 8% 144 28% i
1970-71 cars, not applicabls to pre-control cars): 1976 Acwal 187 3%, 155 1% i
1970 FIP 1372 FI? 1375 FIP 1817 Acwal s 4% 10 5% ;
HC ‘22 gpm - 46 bpm - 41 gpm 1978 Forecast 130 ) 58% 17.9 ) 51% :
Cg 23 gpm - 47 gpm o 34 gom - i
NOx 40 gpm - 6.0 gpm = . 62¢m
’ e ¢ ENERGY ACT
ADDITIONAL CAR REQUIREMENTS _ : :
1978 No Crankcase Emissions Aflawed Tempering by Sarvice Industry, Stanlards: . ’
Dealers, etc. Prohibited Fuel Filler Must Exclude Leadsd Fusl Nozzies Passenger Cars Light Duty Trucks .
[Catalyst Veh ) Exhaust Standards Apply to Diesal w/Test Modit. As- . Cumulative
semly Line Test Requiremant — SEA Modasl Improvemant
1381 Possibla High Altitude Stds. — to represen? sama % reduction as sea Year . mpg ovar 1974 mpy
fevel req'ts, 78 BT 0% Kons
1334 Al cars mest stds. ot afl altitudes . ':7: 19 58':': .,o;j; {0-6300 1bs.) 2WD)
CALIFORNIA — IN ADDITION TO FED. CAR REQTS. S B "% 216 10:-8500 1bs.) QWO)
. - 1581 .=z 8% *18 {22500 Ibs.) 2WD)
1978 HC Sudject 10 CHs Comrection . .82 2@ 100% .
End-of-Line Exhaust Test . 183 » 116%
Fuet Filier Spacs. for Vapor Recovary: T. yass n 125%
Individust Veh, Delay ull 1982 possible de,.end'ng on extent of body 1585 215 129%

changes.
1520 Gasoline Car Exh. Stds. apply to Diesels Higher ophoml NO;
Stds. for 100,000 mi. Cert.

All listed req’ts. sub;sct to Federal Warvnr Restrictions on  Penalties: ’ -
. *35 per 110 mpg balow applizabdle fuel economy standard (ses sbove)} x
- total model year production.

*4WD (15.8 mpg {1975); 14.0 mpg {1580); 155 mpg {1581)

Financist credi given for excesding standard which may ba applied back

one model ysar and any »xcoss may du applied forward one model yaar;

. - ot . R . creditusable only in class or category of sutomobile whara itwss samed.)
® $1,00C par automodile fos viclation of the labeling provisions of ths lsw.

® $10,000 bar day for 2ny parson Gblaﬁng provisions of the law other than
the average fuel sconomy standards.

B TP — eepe e e -
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_ w-*}*¢== li 36 Attachment c
ENVIRONMENTAL ENGINEERING

DIVISION

December 29, 1978

Mr. Ken Landis
Treis International

2179 S. Belvoir

Cleveland, Ohio 44118

Dear Mr. Landis:

SCI was contracted to procure, tune and test a vehicle to
verify the potential of vour device to influence the vehicles
exhaust emissions and/or fuel economy for the recognized EPA
required test schedule. Due to some problems with the device,
it was decided not to run the full EPA Cold Urban Driving
cycle (FTP), but use the EPA Highway Fuel Economy Test (HWFET)
to generate the most usable data.

A 1978 Buick Regal was located and brought to the Laboratory;
tuned and tested in the production or baseline configuration.

_ The test results run December 27, 1978 are:

<R~."
:ﬂ

1975 Cold Emission Test (FTP)

MPG Hydrocarbons Carbon Monoxide Oxides of Nitrogen

' (gC) - (co) f; (NO,)
17.0 .70 gr/mi 9.5 gr/mi ‘ 1.4 gr/mi

Highway Fuel Economy Test (HWFET) -

22.4 .13 gr/mi 2.5 gr/mi ‘ 1.6 gr/mi
The device was installéd on the vehicle, but several'probiems
were encountered which might have interferred with running the
full 1975 FTP Cold Start Emission Test. It was decided to run

a Highway Fuel Economy Test (HWFET) due to its less severe
testing requirements.

The results for ﬁhis test run December 28, 1978 are:
MPG . HC co NO,,
22.4 . ..08 gr/mi : .88 gr/mi 2.13 gr/mi

The conclusions that can be drawn from these two tests are
encouraging. :

STEMS CONTROL, INC B 11665 LEVAN ROAD LIVONIA MICHIGAN 48150 3 (3]3) 591- OOII

e o et e
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6\‘€DST4,€:\ ) -
S g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
S TR o .
% b F ANN ARBOR. MICHIGAN 48105
1 PROTEY i
‘ o o ' o : OFFICE OF
March 16, 1981 . : _ AIR. NOISE AND RADIATION

Mr. Kenneth J. Landis, President'ﬂt"
Treis International ' T

20700 Miles

. Cleveland, OH 44128

Dear Mr. Landis:

-The EPA has’ recexved.yonr‘February-17 1981 appllcatlon for evaluatlon of.

_the Treis Emulsifier under Section 511 of the Motor Vehicle Information

and Cost Savings Act.f,A preliminary review of your application has been -

made. This review has raised' several questions about the device and ‘the

supporting test information. In addition, the supporting test data does.

not indicate the results of installing the Treis Emulsifier on the aver-.
age in-use vehicle. In order to determine the effect of the device on
in-use veh1c1es, a test plan has been assembled which when completed w111
indicate to EPA the fea31b111ty of your dev1ce.

Please answer the following questlons about the 1nformat10n submltted on:A

your appllcat1on.

a. Please send a copy of the patent appllcatlon including the devxce
description and data supporting these clalms. Please indicate
the patent appllcatlon number. I . ' : '

b. - The descrlptlon of the Trels Emulslfxer 1nd1cates enclosed sche-
matic drawings. No drawings of the device were 1nc1uded with the
application. Please submlt the m1551ng schematlcs., ' s

.c. The method of emulslflcatlon of water is not clear{. Perhaps the

' missing schematic drawings will clarify the operation of the
device. It 1is not understood if the alcohol-water additive. is
added seperately upstream at the carburetor or 1f the alcohol- .
water addxtlve is trapped and then added :

d. The device operatlon 1nstruct10ns ralsed several questlons..

1). What type of alcohol’ should be used7

2). What about the late model cars w1th manufacturer ba51c 1gn1-
" tion spec1f1cat10ns of 12°—15° B.T. D. C..

‘3). What if englne knock is not heard upon acceleration?

"4). Please send the’ lnstallatlon/operatlon brochure supplied to
the consumer with the device.

5). What should be "repeated as reqeired "to prevent engine knock?




38 .

The vehicle maintenance section. indicates only water should be
added. Does the alcohol-water mix switch to a just water after
break in? If so, how does the water get to the carburetor with—
out alcohol to hydrate the water?

"The questlons regardlng the submltted test data are divided into

three parts:
1. Bendix Laboratory Data

(a). The car had only 100 total miles at the time of the
baseline tests. Vehicular. emissions and fuel economy
"are not stabilized at 100 miles. EPA requires 4000
miles on certification vehicles to ensure stabilized
emissions. This fact puts into question the results of

the Bendix vehicle testing. =~ .
(b). The test procedure used waé apparently the Highway Fuel
. Economy Test Procedure. This test sequence is used to

- determine” fuel economy in highway type driving.: The - ..
emissions during the HFET have not been related to ‘air . :

quality and do not necessarlly 1nd1cate the em1531ons”
. during driving .the FTP. : : iy .

(c). The Bendix .data indicates a 6.2% improvement in fuel
'~ economy due to the water emulsification and 8.6% due to
timing - advance. The fuel economy gains due to 1n-—
creasing the basic timing. 10° cannot be attributed to

the Treis Emulsifier.’ 4 C o e

(d). The Bendix data other than test #9 were apparently run

' without a catalyst. The indicated emission changes due
to the Treis Emulsifier cannot be related to present
catalyst—equipped vehicles.

(e). Please indicate how water consuﬁption'was measured.

(f). Please indicate manufactorer basic timing specification.

(g). The ‘vehicle mileage indicates that';the operational
instructions in the 511 were not followed. In particu-
lar 100-200 miles were not put on the vehicle with the
device -installed. Please indicate why you feel this
data is applicable. o : :

2. The Other Laboratory Data
(a). ﬁhat ié meant by "type‘of mixer"?

(b). 'How was the amount of water and water/alcohol mixture
‘used measured’

(c).. Please 1nd1cate whlch tests #31 —HC on Attachment 3 1is
in questlon.




3.

(d).

(e).

(.

(g).

(h).

39

The sawme problems of applicability. of HEFT data to
in—use urban emission standards exist as within the

. Bendix data.

What 1s heading'Mix Elements" in Attachment 2?

Please identifjvvehicle used for this testing. Include

-odometer, engine type, fuel used, etc.

There are several'questionable data points which indi-
cate a problem with the analysis of the exhaust gas.

'1(1).1 The fuel used does not’ eonpare' with the Carbon

Balance fuel economy numbers.. Test numbers #22
and #33 fshow increasés in fuel consumed over
baseline (1369 dnd 1340 grams vs. 1246 grams)
" but:. the carbon balance data shows fuel consump-
_tiom.: reductlon (30.574 and 27.239 wvs. 21 478
mpg) Please explaln th1s 1nconsxstency. Lo

 (2).',Test #32 shows abnormally hlgh co whlch is not at

all reduced by the convertor. This appears to
inconsistent with other data which showed a sig-—
nificant reduction in CO through the convertor.
Please explain this apparent anomilie.

(3). Other than the two tests #22 and #33, no improve-
' ment in the carbon balance fuel .economy was

- noted. These two tests were not repeatable as . .

noted by similar condition tests #23 "and #32
which both showed a significant decrease in fuel
economy. Please explain the large (60%) differ—
ence in fuel economy.

Please indicate the name of the Laboratory

The SCI Laboratory Data

(a).

(b).

(c).

(d)..

Please 1nd1cate the problems encountered which lnlght
have interxferred with runnlng the full 1975 Cold Start
Emission Test.v; SRR : » : :
Please descrlbe the 1978 Bu1ck Regal as to engxne type,
weight, test fuel, mileage, etc. Is this the same
vehicle as tested at Bendix? C : o "

Please include Attachments 1;‘2,l3, 4 and 5 to the SCI.

- report.

The results4'indicate ~a reduction in HC “and CO, an
increase in-NOx, and no change in fuel economy. This
data does not agree with the other data which indicated

a change in fuel economy. Please address this apparent
inconsistency. . - : o
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Further testing is required to demonstrate the feasibility of the Treis
Emulsifier as a fuel economy improver. In accordance with FR. Vol. 44,
Part 610.30(a), a test plan has been designed to demonstrate the validity
of the claims made for the device. Completion of the following test
-program will allow EPA to satisfactorily evaluate your device:

a. A minimum of two vehicles should be tested using a test sequence -
consisting of a hot-start LA-4 portion (bags 1 and 2) of the
Federal Test Procedure (FTP) and a Highway Fuel Economy Test
(HFET). Although only the hot-start FTP is required to minimize
the costs to you, you are encouraged to have the entire cold-
start test performed- - since any testing and evaluation performed
by EPA will be based on the complete FTP ‘and you may wish to know
how a vehicle w1th your dev1ce performs over this official test.c

b. The laboratory d01ng the testlng must be selected from the llst ,
of EPA recognlzed laboratorles (attached). :

c. The personnel Qf the 0utside laboratory youiselect should ﬁerférm
every element of your test plan. This 1includes preparation of
the test vehicle, adjustment of parameters, and device installa-

" tion. ' : ' : o

d. The installations - and operational instructions given in your 511
Application must be followed exactly. : )

e. A minimum of two vehicles should be tested in duplicate .in each
test conflguratlons. Select the vehicle from the attached table
#1., Select a maximum of one pre-1975 v9h1c1e.: Any test vehicle
should have a minimum of 4000 odometer miles. '

£. All test data obtained from the outside laboratory in support of
your application should be submitted to us including void or
_invalid tests. ' : - =

8. Notify us of the 'laboratory you have chosen, when -testing is
" scheduled to begin, what test you have decided to conduct;, and
maintain contact with us during the laboratory testing.

h. ’The devices used on thls testlng must be prouuctlon models of the
Treis Emu151f1er. : o

" These tests must be run .at your expense. Upon completion and transmittal
of the EPA data, along with the requested information noted above, an

-, evaluation. of your device will be made including any confirmatory EPA

testing considered necessary. If such confirmatory testing is required
you will be contacted for your approval of our in-house test plan. Any
. testing at EPA will be at the expense of the U.S. Govermment. In order

DN
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to expedite the processing of your application, we must require that the
requested information and test data be submitted by April 28, 1981. If
you have any questions concerning thls matter, please contact me at

©313-668-4299.

Sincerely,

FYW~AJu\LJL2‘,kL) F:;01/L=§ . :
" Merrill W. Korth,. ‘Device Evaluatlon Coordxnator
Test and Evaluatlon Branch

Enclose: . e
1. Lab List. . cu L
2. Table 1 e

cw Pennlnga ’ )
511 F11e (Trels Emu131f19r)




