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Thia doeumeue ‘announces eha eomlunons of the EPA evaiuacion ”

of the “"Tredis Euulsifter“ device under provisions of Secuaa

51) of the Motor Vehisle Informatdon and Cost SBavings Act.
- On F'ebruary 17, 1981, the EPA rauived

a fequest from rma Incernanm\al for avaluation of a fuel Baving dwﬂcn
termed  "Treis Emulsifiers. ~This Davice is deaigned to genegal:e a -
gasoline, mlteraalc‘oho.'li emuledon. The water 4s in finite droplet fori, -

ﬁaven.‘l.y dispersed Vi:hroughaut the gasoune and {8 clafsed to ipéivmr.’ |

- | ptemeure 15;11!:10:: or knock. and anow a uore ueaplece coabusuum 'i‘h!.s

Tm—

i elaimud tq result in 1aprwad Euel eeanoﬁy. torque. aml engine life..
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AGENCY:
ACTION:

SUMMARY:

i7

s of the Motor Vehiele Information and Cost Savings Act.

R AL

FPA=AA=TEB=S11-81-15

o
ENVIRONMENTAL PROTECTION AGENCY
[40 CFY Part 610]

FUEL ECONOMY RETROF1IT DEVICES

Announcement of Fuel ﬁionomy Retrbfig Bgvicé Evaluation

,far_?freis Emulgifier”

' anifunmaﬁtal_?rozaceionAgenéy (éPA).

Notice of Fual'Eudnbmy Retrofit Devicazﬁvaluae1on.
This document announces the conclusfons of the EPA evaluation

of the “Treis Emulsifier’ device.undey provisiona of Section

i

\ -




\ .—wtch reepect tu such metrofie devicas are accurate, "

5 .

f',BAckGROUNb INF&RHATIﬁNt _Section, 511(5){1) and SQctzon Sllte) of the .
Hotor Vehicle infotmatinn and Coat Savinge Act (15 v.8.c. 2011(b)) )

R );

- requires thacl e o :; s J~_“,”_U'=W- :J“ﬂ§ i

e b

| %(b)tl) “Upon application of any manufaaturer of a. rwcrofit device (or'“
proto:ype thereof). ‘upon - the requaaa of the Pederal Trade Commission

pursuant to subaaueion (a), o upon his own.mution. che BPA Adatuictratut‘

shall avaluate. 1) uccozﬂaﬁue ﬁith rules prescribad under . eubaant!on d)y,

. any . retrbfiu davice to detaruiue whather cha tncrofit device 1nnreaaea

 fuel eeouomy and to deearnine whether the reprasengattona (1£ any) made

/

£ ':(5) "I BPA. Adﬁiﬂiatrator gha11 publish in tha ‘Pederal Repister a

faummary of the reaulta “of all tests eouducted uﬁder thie seetion,

together wieh the BPA Admintetrator'a conelusions as to =~
(1) the effect of any vetrofit device on fuel eaondmy;

(2) the effect of any sueh -device  on euissions of air

L
L+

o pollueantes and

(3) any ochar Anformation whtch tha Adminiacrator detarminas to

be talevant in avaluatins such devtca.”

LN

_Eg EPA publ!shsd final raaulattons elcnbltahing procedures for -

&bnductins fuel tcondny rattbfit davlca ovnluaeionu on March 23, 1979
[44 P mm. -




RE UEST FOR WALUATION: On Fehruary 17. 1981. the EPA received

a requaat fron Trais imarnatl.onal fat‘ evaluatiorl of a fuel saving device

termed “‘i’reu Emn“qiﬂar ¢« Thig Device is. deng’ﬂed to. generate a
- gasonne. waeer-a:laohol eﬁulsiom The water £s in Huiee dtoplelt form. T
. ‘evenly disp\et'éad t:ht‘cughuut the gaaoune aud s cumed to pravent_‘

| pramat;ure ignitton or knersk. and ﬁuow 8 inore compiet:é cumbuaeton. ‘l‘his

s claimed l:o ranule m :l.ﬁproved fuei eeanomy, torqua. and eagine li.fee

o
[ .\?\A - '
AT
i
g .

L gnabiucg of EValuation Ragorta An ‘*a@aiﬁ%ioﬁ has been wade and thé, |

" _ ranultc are described completely in 4 ?épotr. antitled: “EPA Evaluation
of the Treis Boulisfiér bevica Under Section 511 of the Motor Vehicle
_-’iufomt:lon and Coat Savinga Act:. ! report number BPA-AA“TEB&SMHEI-IS

com:l.st:ina of 35 pages ineludiﬁg an attachments,

X
i

copies of ehla veport may be obta:laed Erom | the National ‘i’echnical ~

in!omtioﬁ sewice hy using t.ha abova repﬂre number. Address requests

B | R
to? o o _ . "f

National Technical lnformauon Servd.ce

UsBe Déparcmant of Oommarce

Bprtngfield. VA 22161 - e

Phonat Federal 'relecoﬁtmunlcauons Byaeem (F18) 737=b650
 Conmercdal 703&&87*4650
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~ Summary of Evaluation

EPA t‘ully eonsider&d an of tha mfomtion éumitted by the Device_
uanufaetuur in the Applicatioa. 'I'ha .evaluation of the “prats -

Enulsif:lar“ device waﬁ based on that infomauon. Additional 1nfomae£onf o

and test data vaa i'uqueéted of the Appl:leant. No raspbﬂse eo ttue

~ request was raceivads lnthout: . the request:ed :lnfomat:lon. a thoraugh

evaluation of the device canmot be made. ,uoce impurt:autly. the -

upplicatton did not describe the actual “freis Eihulaiﬂer ‘deviee. Thus,

~ &n analysis of t:he- feasibility of the device 18 not possible.

The teat data aubnit:ted with ahe appueauon ralgas maty queseious bue
does wot tndieaee ‘a signiﬁcant fnel eeonuﬁy 1uprovemeut. The tasting
perfotued is. emtradlctury and 1ncoﬁa1usive.' The test procedures ’used
are not designed to !ndicate fmprovements in exhaust endssion levels and
urban fuiel econony. Tha test procedures and test vehieles .uged do not
agrae with the ‘installation insttuctions atﬁmeeed with the application.
Tha Applicant vas requestad to submit additionai information concerning

the testing data. No response was raneived by RPA.

Therefore, thave is no téchnical basis to support any olalms for a fuel

econony or emission improvemant due to the use of the "Prais Emuleiftex",

R ey - -
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EPA 'Evaluaéioﬁ 'Bf

he 'rreia Bnuhiﬂer Device undeg Secuon 511 of the
ic _! nfmt_on and

| Copt Savings Act

. The fouowins i a nuﬁafy of the information on the device as aupplied a
by téh& Appucam: -and the ruult'.im EPA amlyﬁu and comluaium.

. 1.

.
2.
r

B‘ Patentt

ﬂanufacturar of I:ga i)aviee

uudel Span!anuu. Inc,.
300 Bs Oak Street:
Oak Creek, WI 5315&

Hanufagguﬁg Otganisauon Qrineigala;

~ Avthur .Gaviitta_ « Pragident
Prank Remon + Vice Presidant
Quﬂley Lammr - Seer&tityl‘i‘uasut&r

Or ‘mt,,ntton in UiS. making A ncar. on?

3,

4.

5.

leketig Ideaeiﬂdauon of tha nev:lcet

 Treds Bauletfier

: uodel A (for engines raeed 15 mpg or bat:tar by BPA)
" Model B (for engines rated 10=15 mpg by
‘Hodel. ¢ (far engines rated 10 ﬁpa or iasa by EPA)

A. Inventor:

" paul R. Gotdy, Jr. .
‘2016 East Wood Place-
Shorawood, WI 33211

-
“

t’eudi.m

L!llt'kat!. ,

‘frads International”
120700 Miles

| f-mgvahﬂd. OH 44128

6o

0¢ ani.sat.!.on ?rinei ale!

Ihn unm - Praddem: :
Paul Coudy ~ Vice President

) Bmcc Laudio - Vte- Ptuidum:

- '?‘.

Aggnamtz

i hmwm gu mnnse aud prolom dnam 11& ehrcugh tore

A Purguse df

“ﬂcum uoabunuam :




B 1 Deiat_!._ed__n;_hctl tion 6£ Gonutryetion (as sup Iieﬂr

“The . device generates a gasoling, waterﬁaiicohol enuledon -
(water-alcohol .1ess than 5% by volume). The water In finite
droplet fovm, evenly dispersed throughout the gadoline, performs

| the follewing functions:

1. Elevates the apparent ignttion temperature of gasoline: :
The ability of water to abuorb large amounts of heat {1a
couparison to gasoline) allows it to cool the pasoline during
comprassion, thus preventing premature ignition or knock. -

The heat abgorption of the water 16"'_:graat1y enhanced by dte
phyifcal form since 4it's dispersed 4n droplets, ot as a

-~ unonomolecular vapor. ‘This difference between the Treis device

- and available vapnr injectors allows the use of much smalles
~ percentages of water to accomplish the same cooling effect.

The diffareuse 1s evidont when one considers’ that the Treis
device requires “heat of vaporisation” to be absorbad i the
cottbustion chamber to trangform watey droplets to water vapor.

2. More Complete Combustion: . -
The water droplets expand rapidly as they change to the vapor
state. This “expansion (explosfon) causes the gasoline
surrounding ‘each droplet to be rapidly dispersed’ and thus a-
ore even digpérsion (vaporisation) of pasoline g accotplished
with the addition of water. The net result iy an insveass in
. the eipvsed gasoline surface available for eombustion. More

cotplete burning follows. |

- NOTE! Thie pdint (#2) 4 tmore applicable to earbureted

automobiles where fuel tends to be digpersed in generally
larger droplats than fuel injected autos. .

3. Increased Torque: . .
The effects of #l and #2 together tend to produce an aveh
(generally circulsr) flame front whivh by eliminaeing spiked
flatie patterns (associated with knock) prolongs the burning

gmeaa in the coubustion chamber. Peal pressures are produted
ater than normal (at or near wid-stroke of the crinkshatt) and

7 therafore torque 1s increased.
4. Cleaner eosibusflon Chamber)

Point #1 necessarily produces this re'ault. | Eatandéd ehgine
1ife 1» expucted, thugfoea. due to cleaner vings and valvas.

Applicant)t
‘1, Constructions | !

“See  schemutic drawing encloseds 7The device was desisne;l to
- withstand at least 300 ped." (NOTH: No schematic drawings

-~ Wate enclosed with the 511 Application.)

i
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2. Operation: e oy '
"The device acts as an open ended water trap. It traps slugs
of water (added to gas tank), disperses the water throughout
the device apd then allows the paseline to scrub the water out
of the devicé, thus forming an emulsion, P o

The invention relates to the addition of an additive, such as a
nixture of water and aleohol; to tha fuel of an engine. The
| additive ‘is added upstream of the engine carburetor or fuel
- injectord. According to the invention a mixing apparatus
 dehematically depicted in the accompanying drawings mixes the
fuel and the additive to form a long lasting emulsion.
Preferably, the mixer 18 of the type known as a statie o
tiotionless mixer to minimise the amount of energy used to
effect mixing. The emwlsion hds a leaning effect enabling
advancement of the spark/before top dead center, an amount that
“improvas fuel economy." - o

Applicabiliity of the Device (as supplied by Applieant):

“The device 48 applicable to all gasoline powered automobiles.

| Sieingt See part #2 “Marketing Identification“.

NOTE: The device has not been teated\ on diesels, however, 1t is
ettpacted that 1f applied to diesels the results would be:

. as Increased mps

b Inoreased torque 7
¢« Cleanor engine internals

" 'de Quieter operation
. @ Reduction in particulate ewmissions"

9,

10.

11,

Costs (as supplied by Applicant)

No information was supplied in the application,

Device Inata
Jeant)t

"The device should be installed in the fuel=iine following the fuel
systen bypass (back to tank), but befora the carburetor or the fuel
injectors. The device has 1/4" female pipe threads and therafore ecati
be easily mated to any fuel<line using standard fittings available at
adto parts storvas. |

llation = Tools and Expertise Requirad (as suf

NOTE: The device does require disconnecting the fueleline at the
catburetor, therofore, it is suggested that, 4) the battery be
disconnected prior to tustallation, b) the engine be aold and, ¢) a
qualified wechanto parform the instailation.” ,.

Davice Opagation (as supplisd by Applicant): |

“After installation, 1/2 pint of aSz al-cohol to 55% distilled water

‘hould be added to the gas tanks ‘The car should be driven for

100-200 uiles and then the indtia) spark  advance should be set

PR PP g T g b TR T R s Ty Xy i iz . 3 i IO AP T UET Al ) o ) P R Y N -~ - e .
Luiing ‘!“,..1 e ATl e il ._.;..__.';_. ’,j. ‘Ym-‘,,l‘ A T A i S pigi Lot A LT Y i XS N '.. . el 'y
" o ' [ ) - . .
'
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15,

‘between 12 and 15 B.T.D.le No further water should bé added uﬁt:&i

englne Knocck is heard upon accelaration. At that time, ah additional
arigine knosk." .
Maiprensmoe (olafmed)s

L)

“Reduees chanee of fire in carburetor and- intake man:lfold theough
reduced  volatility of gasoline."

Test Results
_ppl:lcaat) !

pulsted Emissions and Fuel y)

The applicant suhm:ltted data was in three paﬂ:a, which are deseribed
below:
Kl

as Bend:lx Corporation Data: ’
The Bendix data comsists of 9 tests which, based onmileage
caleculattons, appear to be Highway Fuel Economy Tests. The data
indisates that standard dilute emission measurements werd taken.
In addition, fuel an’ -water consumption were measured. Tha tests
ware run for varied spark timing and .water consumption settings.
The test vehicle was & 1979 Buiek Ragal with an 231 CID, V=6
engine. A summary of the test data 1s given below. Actual tast
data sheets are enclosed as an attachment. ,

Ry

172 pint of mix should be added. Repeat as -required to ptavent -

1
i

Fuel _ Fuel |

* poted 48 in doubt due to equ:l.bﬂent nalfunation
#* gatalyst added |

Economy Water Consumption
Tegt No. HC CO  NOx _ MPG Timing | Consumption orams)
i «773 2,938 1,205 21,996 Mfg. Spec. 0 13197
2% 1,425 2,622 1.142 21.315 Mfg. Spec. 36 ml. 136848
3 1570 14793 1,498 23,946 Mfg. Spec. 15 nl. 1233.47
) «898 2.184 1.263 22,646 Mfr. Spec. 0 1303.8
5 «984 1.513 11693 25,167 Mfy. Speu. 4 10° 0 - 1186.88
6 1,175 1.457 1,542 25,665 Mfr. Spece + 10° 10 mle (50% Ethanol) 1134.00
7 +891 1,934 1,215 23,667 Mfr. Bpec. L 1238,33
8 1.024 1,343 1,648 25,378 Mfr. Specs + 10° 10 mis (50% Ethanol) 11632
gR% - ,036 .033 1,493 25,932 Mfr. Spacs + 10° 20 ml. (50% Ethanol) 1151.5 o



b Second Set of Data - _ - P
- Thig data is prefaced by a letter to the applicant from the
.- inventor which deseribes HFET data tnken by an “EPA approved
laboratory” which is not named. Twelve HFET tests were runm. Both -
ra . engine-cut and catalyst-out measurements ware taken. Measuremeuts "
|  of  water/aleohol ~mixture consumed were 'also made. Several
“gttdchments listed on the prefacing letter were not included in
the application. One of the attachments prasents data taken
previously at Systems Control, Ime. (SCI). SCI has since been
vecognized as & laboratory capable of performing appropriate
‘tasts. The SCI data also indicates several attachments describing
L - the data which were not imcluded in the application. A gummary of
| = the catalytic converter output data follows: |

SY 1LY £ | p— * Fuel Consumad/ H20 . ‘2 wWater % Aleohol

. Tast No. HC €O NOox  MPG ___per mile = inml. 4n Pyil iu Water

‘ 10 A13 5,227 1,409 21,478  123.6 0 - -
11 0092 33383 1058& 21.330 120-1 13 58 -
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 S 10
22 +033 1.553 1.1)9 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 24411 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 14345 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 sopy of the test data is attached.

¢. The 801 = Pavironmental Engineering Division Data

. The 861 data consists of a baseline FIP and HPET sequerice followed
by an HPET vun with the deviee. The S80I data sumtary discusses
“fue to some problems with the device; it was decided not to tun
the full ¥7P". ‘Therefore, only single HFET results are available
for comparison. The tests were run on a 1978 Buiek Regal. B8ix
attachments noted iu the S0 cummary which presented the actual

exhavet emission results were not Included in the applications A
sunmary of the test data is shown bdlows The SOT data ie attached.

, . lgram/mtie '
- Test Type HC eo_ NOx MPG Comments
1075 FTP 70 - 0.5 1.4 17.0 Baseline
HFET 13 2.5 1.6 22.4 Basaline

HFET 08 +86 1.13 2244 with Device

164 Tusting by BPA!

No testing was performed by EPA. Until the addittomﬂ. reduestad
information was supplied by the applicant, phnntqs a confivdatory




o At'u't_ program was not possibles

.17, Anatyete

12

s

h

) .

A+ Description of tha Devicar

 The purpose and theoty of operatien of the device were described

Bs A

on tha Application. Tha device itpalf was never described since

the noted attachments were not ineluded With the application. A

letter was sent to the Applicant on March 14, 1981, requesting the

missing 4information. The Jlatter also vequested {information

regarding the test data, the device operation, and presented a
test plan which would demonstrate the effest of installing the
Treis Rmulsifier. A copy of the letter is attached. The amount
of water-alcohol consumed = less than 0.5% by wvolume « is much
less than required by most available water injection systems to
prevent engine auto-ignition. A calculation assuming steady state
flow, adiabatic flame temperaturé, and stoichiometric air £fuel
ratio indicates that the .5% liquid water added to the fuel will
lowar the adiabatic flame temperature less than 5.0°F. Such a
sall benefit will not asignificantly 4influence auto-ignition
charactetisticas of an engine. ‘The €faet that the emulsified water
is a liquid state 4instead of a vaporized state will increase its
ability to absorb heat. As noted above, howaver, the nat heat

absorbtion of 5% Hy0 (liquid) by volume is very low.

Tha description of the device also indicates that vaporization of
the liquid droplets 4ncreases vaporization of the goline.
Becdause gasoline wvaporizes at lower temperatures and higher
pregsures than water it 4s not apparvent why vaporization of
gasdline would be iwproved by introduction of water droplets. The
elaiss for 4inereased torque, ocleaner cottbustion chambey, and
extended engine 14fe avre based on lower combustion chamber

temperatire and bétter vaporization. No data was submitted to

demonstrate 4increased torque, cleaner ocombustion chamber, and
extended énpgine life. ‘Therefore, no analysis of the validity of
these claims can be made.

1icability of the Devicet
Without & description of the device, uo analysis of the

applicability of the device can be made.

C,

D,

The operational 1ﬁlt§untion§ vaised uvuil -quutton-l which were
. fiot answered by the applicants Most dmportinitly, what about -

Device Installation: | |
Without a description of the device, no analysie of the device

installation instructions can be made.

Javice Operationt

vehicles with sanufacturer basic 4gnition timing specifications

above 12°=15° B.T.D:Ce?  The adjustuents required to retard the |
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| timing to 129=15° B,T.D.C. would defiﬂ%teiy be in £he divection to
reduce fuel economy. The instructions do not indicate a course of
action if "eng:lng knocek” 18 not héeard upbu;accelarggiom :

" The operational fnstrictions Jo not a@pear to be applicable 'ﬁ'o all
of the véhieles for which the device i3 solds The instructions as
sutmitted will result fa many confused customers. o S

Ee Device Maintenance:

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

F. Bffects on Vehicle Emissions (non-repulated)t

No analysis of the device's impact on ﬁnréguiated emigsions can be
made without additional. idaformation. -

G. Bffects on Vehicle Safetys

Without a complete dg'soﬂption of the device, an analysis of_ the
safaty aspects of the device can not be made. '

H, ng:’ Regults Supplied by Agglicaﬂu

The sulmiitted data was run at threa different laboratories.

Bendix Laboratory Data . ,

The data is summarized above and enclosed as an attachment. The
testing has several problems which weduce 4t's abiliey to
demonstrate the effect of the “ifraeis Emulsifier".

1. The test vehicle was a 1979 Buiek Regal (V-6, 231 OID engine) with
only 111 miles at the beginning of testing, and 249 miles at the
ends Vehicle emissions and fuel economy are known to be very
unstable during the first several hundved niles. Most vehiele
wanufacturers accumuldte a mimimum of 4000 miles before smisaion of
fuel economy testing is attempteds Improvements in fuel economy and
enissions are expected as engine friction is reduced, piston rings
seat, and valve sealing iumproves. Readings taken at 100 miles have
linited applicability to in=use vehiclea. -

2, The test procedure used in the Bendix testing appears to be a
Highway Fuel Buonomy Test (HFET) which 18 used to determine highway
fuel economy. The emissions of vehicles are measured in a different
test = the Federal Test Procedure (FIP)s The HFET euission numbers

+ cannot be csorrvelated to FIP (urban) emission ievels. fThe £uel

econoiy improvement noted on the HFET cycles again have limited
applicability to urban driving, Because.the HFET test was used, the
Bendix data doas not dindicate how the "Treds Nsuleiffer® would
fuprove vehicle emissions ss couparad to emission standards or how -
the -device would improve utban fuel esconomy. In addition, the HFEDT
tests run by Bendix Corporation do not appesr to have besn correct.
According to the data, nine HFET ssquences were run. Each HFET cycle




ih

should consist of a praconditioning eyele and a sample cy}ale with a
total mileage of about 20.4 uiles: The Bendix data indicated that

138 miles were put on the car between the first and the last test.
Assuning the odomater readings were taken at the beginning of the

HFET test, uine HFPT tests would require a mindmum of 163 nmiles.

" ~ Therefore, it appears that Bendix did not follow the Pederal Register

specified HPET test requirements. This problem sgain reduces the
comparability of the Bendix data to other HFET and FTP test results.

3. The Bendix data, ‘exéépt for Test 59." appéara to be run nlthbut the

catalyst installed. Since most in-use vehicles do have catalysts,

. the non-catalyst emission data is not really rvaleven: to what affeet
- the Treis Bauleifier would have on emisuion levels.

4¢ It appears that the operational instructions 'éuppiiad in the

application were not followed during the Bendix testing.

a. e volume of water/aleoliol mix 1s stated in the device
description to be less than .52 by volume. Assuning a gasoline
density of 6,138 1bs./gailon, the percentage of water by volume
contained in the fuel used in Pandix Test Numbers 2, 3, 6, 8, and
9 were 3.58%, 1.65%, 1.209% 1.209%, and 2.36%. Therefore, the
asount of f£luid consumed during the testing was significantly

above the upper maximum described in the appliecations. :

bs The application device operation instructions $ndicate that
after device installation, 100-200 miles should be drivan, after
which the timing should de adjusted. The Bendix data indicates
111 wiles on the odometer at the beginning of testing and 249
miles at the end of testings During the 138 miles, the vehicle
was apparently altered from stock condition by addition of the
device three times. Therefore, the 100200 miles requirement

could not have been followed during the Bendix testing.

¢+ The application specifies that the inltial spark timing should
be set between 12° and 15° B.T.D.Co The Bendiz data indicates
that testing was pevformed at wmanufacturer's specification and at
panufacturer's specifications plus 10°. A search of manufacturer
basice tintng specification for 1979 Buiek Regal 231 CID, V-6
engines indicate that 15° B.T.D.C. is the normal specification.

The Bendix testing at sanufacturers timing specifications appear
to be in compliance with the application operating insteuctions
but the Bendix testing at "MMR, BPEC. 4 10°* would be at 25°
3.T:De0s - which is_significantly different than what would result
£rom !oﬂouing the -operating instructions. Therefors, the Bandixz
testing with the "MFR. SPEC. + 10°" 48 not really applicadble to

the “Treis Baulsifier” as described in the application. - -,

8. The vesults of comdining 1ike tests fu the Bondtx . déta to
- caleuldte the aversge fuel _-eonwy'iﬁprowpntuu gi_v'an‘hl_om '



- - Treds Emulsifier using . o
20 ml. of water with N/A " N/A (=)11.81% (+)3.04% . (+)2.98%

i ‘ . ‘\ ’ - ) R ‘_ - ) ) .
15 ’ o i

- MPG Puel B
+  Carbon  Coneumed - ' i

. #of Tests _HC €O Nox  Balance - Gravimeteic Comment

- 3 7 \ +854 3:4252 1&228\\ - 2277 A 1287937— Bualiug o
i 1,570 1,793 . 1.495% _ 23.946 1233.17 15 nl of water
: v - consumed
1 984 71,513 1.693  25.167  1186.9 (4) 10° Tining
2 14099 1.400 1,595 25,522 - 1148.6 (+) 10* and
: _ o 10 ml added
R N/A N/A - 1.493 - 25,932 1151.5 (+) 10* and
' o i 20 ml added

®left out quaétionable data due to equipment mlfﬁnct:lom S -
#*CATALYST ADDED _ R S

- Comparison of Eundix Data .

Comparteon . _ MG __ __€ _ Nox_. _ MPC _ Copsumed

Treis Emulsifier using

15 mis of water with = (+)B3.84%  (=)23.77%  (=)21.74% (+)5.16% (+)4.028

mfr. epece timing
Treds Emulsifiaruslng

10 l. of vater with = (#)IL6S%  (=)[7.49% (=) S.79K (MLAIX  (4)3.52%"

 timing advanced 10°

.K’
;

timing advanced 10°

The cover letter on the Bendix data Uombines the fuel economy
bendfit of “Treds Emulsiffer” and that f advancing the timing
10°. To analyze the “Treis Enulsifier’, these two changes must be
separateds When this is done, the .improvements in fuel econouy
due to the "Treis Emulsiffer” ate shown to be from 1.41% to
5,167+ The emission results ave varied on HC, but do show a
consistent reduction in €O and NOx.- |

 These 'avetagia“dd fot lﬁdiéate the scatter found in the data.
. -Taking the thvée baseline tests as an indication of the testing
- accuvacy, the following Coefficients Vof__Vumlt.ian are found,

e el

Cofficient of Vartation 8,228 22,208 2538 3200 398

fhese calculdctons indicate that the variabiliey of tessing would
‘mask fmprovements in fuel wconomy less than 3.70%. . . = -

it

CPuel

g # (P Ty N W n e 1T “ e

T ' ' '
' . .
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- coneiderably higher than +{the .52 volume Bspecified in . the -
applications Th applicability of the data to the Treis

4’! ] % s
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‘i‘he mpro\réw;t in fuel economy noted  for Trots Eﬁﬂllifiet‘
compared to t:héu nunbers, 48 not vety significant.

In susmary, the Bendix dats has several problems which preclude

its ability to demonstrate the effect of the Treis Emuleifier.

The testing iteelf was not applicable to .the Treis Emulsifier

‘#ince the operattag instructions were not followad.

Secoﬁd Set of Diti

The analysis of this data will focus only on ehs converter out .
emissions. There are again several problems with ehu taest data.

They ave!

1. The HFET testing procedure was used. Thu praeedure 16, as
noted above 4n the Bendix data analysis, not applicable l:u

eniesion standards or urban fuel economy.

2+ The amount of water conmsumed during the.test ig tabulated 1117_;_

the test vesult summary  above. The wvolume consutied 1g

Emulsifier data submitted in the appueation is thus in queo,don.

3, Ote test in particular seews to be in error. . Test #32 showa_,

extrenely high HC and CO and extremely low carbon balance fuel

econonys The fuel oconsumed, however, shows much higher than

normal fuel economy. An equipment malfunction ot a serious

. tunscriptional eryor: :ls the only explanation for this data.

- 4, The scatter of thé data is very bad. The carbon balamce fuel

~ economy varies from 18495 to 30.57 upg for apparently equivalent

‘testss - The NOx, HC, €02 reading are not quite that scattered
but do not allow very maauiﬂgful analysis. There asppears to be no

- correla.ion between emissions and the amount of liquid consumed.

50 The "fual.,uonwﬁe_d',' vuue_a and the carbon balance fuel scouvuy
values do. not appear to agrees The “fuel consumed” values.

_ demonstrate a severe fuel economy penalty for those tests whore
vater/alcohol mixtuves were used (up to 16.1% penalty)s The

o carbon balance fuel ecoromy dats show an increase i{n fuel wconony

for two tests (26.82% and 42,35%)s Other tests show a similay

 lack of correlation between apparent dupnute muureﬁenta.
6. No information wis auppnad by the ap ideadt as to the—

laboratory which perforsed the teﬁtiﬂg. The laboratory is eimply

described in the application as "sn EPA approved Laboratory". The
EPA doss not approve laboratoriess No information on the vehicle
- tested, the 1gn£t£on timtns. or device installation was supplied. o

7¢ 'rhu'eut dats dm nal: demonuuu if the Tredis Eaulsifisr
~ works as claised. No conclusions on fuel esconoty are possible
- bucause of the problems noted above: Thets does sppestr to be a
. rﬁugtiou in HFPET HC and €O+ The HFED NOx vuluu appear to riu
slightiy. : ,
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o “ Ce The SCI Labofatory Data | , | | |
The S8CI data is tabulated above and is imcluded ae an attachment.”

~The B8Cl data is iucluded as an attachwent  to the “other”

“ laboratory dats coversd in Part B, The baselins PTP cannot be
compared s8¢ no FIP measurements were taken with the device

- installed. The SC1 cover letter notes several problems that were

. - encountered which might have interfered with running a full 1978

- PP Cold Start Emiseion 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
Applicants The results them arve two HPET 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 etission levels or urban fuel
economy, 3 ' o L 7

- - . 2, 0nly one test was run in each’ congdguration; “fhus, no
T evaluation of test=to-test variability could be made.- o

. 3+ The rasults indicate identical fuel economy = 22.4 mpg for both

I "~ "baseline" and “with. device" configuration. Thus, the data
‘indicates then, no luprovement in fuel economy due to the Tredls
Enulgifier. , o ; : L

4+ The 8CI leeter__ﬁoiea £ive attachments include actual test data
peintouts. The five attachments were not 4nciuded in the
ap pncat:loq. o '

56 Nﬁ description of the test _vehié‘le. the device used, the tining
:pegtﬂeatiom. or the 100-200 miles vequired accumulation was
neluded, -

The conclusion to be drawn from this data is that two HFET's
did 4indicate a reduction 4inm HC and €O while fuel economy
temained constant. The testing doed not verify the cliims made
about the "Treis Bmulsifier®. Additional testing is required,

I. EPA Testi

- T " Because the -Applicant submitted insufficient test data, s test
Syl - plan was developed which, when completeé, would demonstrate the
> 7 - results of imstalling a Treis Euulsifier. This plan was ncluded
N -~ in the March 16, 1981 letter. : No vesponse was received. Because
| N CEPA testing 1s used strictly in a confirmatory- role, no EPA
R ,] L. .. testing was peiformeds Several other devices tested by EPA have
o 7 introduced water of water/alcohol wmixture into the combustion
J - chagbers. 1n sufficlent quantities, such additives can extend the
/ detonstion Jdwits of the engine -which, 4n tutn, sllows
. // sodifications which can fmprove - fuel  economy. The Treds
/- Enulsifier introduces less than 5% mixture by volume. fThe EPA-
- testing on other devices noticed no charige in fuel economy for
such small awounts of additives. Thurofpru. it 4s unlikely that -

s of the _i‘r_a!a Emulsifier
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| the 3% additive addition for the Treis Emulsifier will tmpact
4 ..  vehicle emissions or fuel economy. |
- 4718, Conclustony | i
he _appiieant submitted insufficlent test data to prove that the
Lo Otreds Emulgifier” would improve fuel econony. The majority of the test

data submitted was not applicable to the device described din the
applications EPA testing of similar devices has fatled to show a fuel
econony benefit. Therefore, it 4s -unlikely that installation of the
Treis Emulsifier would result ia a fuel economy bepefit: No conclusions
concerning effect on safety or unregulated emissions can be made.




Attachment A
Attachment B
Attachment C
JJetacheant D

List of Attachments |
“Bendix Corporation” Data. ‘ : | | 4

“Other iabora;ory" Data. o0 L | -?;_
"SC1 ﬂaborq;uﬁan" Data. o .
March 14 1981 EPA letter Erpa Charles Gi'ay to Appuca_nt.
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results shown axe minimuns,

- further detail,

| - Attachment A
Juns’27, 197 e

+ . Treis International : |
. "2179 South' Belvoir |
' Gleveland, Ohio 44118

.'¢
T

 Enclosed you will #ind coples of the test data am received from the eutssiois

lakis of the Bandix Corporation located at 900 VHest Maple Road, Troy, Michigan

- 48084, Addaitionally, you will find fuel.consusption, water consumption and iLong

Change daty listed at the bettom of each test document. All but one test have
been validated as dccurate. ~Test:#2 - Bendixn #9062002, 48 in doubt because of

-.an equipment malfunotion, however, it is included for completeness,

The data shows that use of the device produced an E¥A mileags insrease of 128
- (conpaze test #4 = Bendix #9062104 with test #3 - Bandix #9062208). ™is was

. 4lso confirmed by an actual fuel consumption veduction ef 128,

. ‘Further analysis indlcates that the mixture dispersed by the device operates in
- the following manners T R : ' :

- v o . o ) . ' . -
1. It effectively cleans the combustion chamber. This acesunts for approx-
- imately 50% of the total benefit and produces a residual effect whea the
- Watex is not added, ' ' |

~

2. It raises the éctﬁno rating of the fuel and thus allowa.tune changes
- (spark advance) that would not be possible with current available low -
octane gasoline. This accounts for ap_proximatg!.y 358 of the total benetit.

3¢ The misture prodtieeé mora thorough &tomiaaeién &u::l.ﬁg the corr@ression

gtroke and thus more complete combustion results. This provides the
vemaining 158 of the total benefit. - .

The principles of operation as listed above show why the dévica' will have a

varying effect on different engines depending on their displacement, cleanliness,
and compression vatios. Since tha vehicle tasted (a 1979 Buiok Regal 231 V-8)
had only 100 miles on it, cleaning was pointless, thus it iz expected thas the

Ken, with the exception of minor metering develepment, the device is raady to
go to market. It will certainly be itproved in the Sutura, but euxrently, it ig
sutficlently developed to produce a smeasurable mileage inerease of 10 to 300,
At your convenience, I would be pleased to explain the tests and conclusions in

 Stneerely, - -
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.t o - St pttachment b
e X i 50 | A

‘“ | v T * . Mareh 19, 1979 .

]
i
L ]

Mr. ¥enneth J. Landis .

Treis International

€/0 Allied Ducals, Ina. o
40700 Miles Avente = . S
Cleveland, Ohio 44128 . L 2

Deaxr Xen, A , | l"a'-f ‘ _
B ' During the vask of ébiiary 5, 1079, a series of Highvay Fuel Economy Tests
B v (HFET) were perfoxmed by an EPA approved laboratory in accordance with

' Pederal Test Procedures (FIP).

¢ ' nwol - ' S
fhe information gathered (Attachment 2) during the tests not only confirmed
pravious infra-red exhaust analyses (Attachment 3), earlier HPETs (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 Trels Process.

o e nhe data was analyzed graphically with adjustments being wmade to allow for .
- B . 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 punp and veplacing it with a Holley 110 gph elestrie =

fhe pesuits of the aforementioned analysis show that the addition of 1.5%
to 2.5% water (by volums) to gasoline can be accomplished econcmically,
redueing hydrocarbon (HC) and carbon monoxide (CO) emissions S5% and 608,
respectively, while increasing mileage by at least 10%. In addition, no
adverse effect was shown on oxides of nitrogen (NOx). .

A sumary of the analysis follows.

L 1. Hydroearbonsg, B reduction af HC emissions was found to be dependent
ofi the amount .of water added and the type of mixer used (Attachment 1,
Flgura 1). An eptimal amount of water was found to effect the greate
apt HC reduction (approximately 28 by volume). This reduction was
g . . accomplished‘without a corresponding increase in NOx levels, and thus,
. 4 can ba attributed to an increase in ignition efficlency. (Xf the |
‘ . _mimtuze were leaned instead, NOx would xise.) Aan adjustment was made ..
- o the data to compensate for mixer type, the xesults ara shown in '
t ' Attachment 1, Flgure 2, Data variance was reduced and thus it is - -
o] Y ‘conciuded that mixer type also plays a significant role in He raduction. F
. Hydrocavben emissions are a goed veasura of ignition efficlensy, o
SR therefors & léw grams per mile figure is eusential foy high nileage
e ' and minémmum polution, I T T I

v
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{ Attachment 1 gives the haseline exhaust emission rasulta and
. gconomy results for the Baseline Highway Fuel Economy. test.
- Attachment 3 gives the exhaust emission results in grams/mile
for the Baseline Highway Fuel Eoonomy tast.

‘Attachment 4 ives the fuel eeconom K results for the vehicle in
‘the modified candition for the Hig .

Attachment 5 givas the exhaust emission vesulte in gramsﬁmila
foxr the modif ,

" Attachment 6 gives a approximate sufmary of eharges to perfonm

’Thank you for ehe opportuniey eb serve you. You will yaceive

w\ ‘u”r"‘ ,' i_ " _l!
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Page two

Treis International 2179 8. Beivoir
Cleveland, Ohio: 44118

).  The exhaust emission.improvemant on the a& hway I
Fuel Eoconony Test, although not directly camparable L e
to the 1975 FTP Cold start procedure, was N
approximately 38% for the HC congtituents and - ;n'g‘q
651 for the TO constituent: NO, increased 258 SRR
and fuel ecoflomy remained ‘Unchanged. Due to the i /'8
repeatability of the test procedure, these results - | 4
could change significantly from test to teskt., From =~ 3
past éxpersemce. HC can vary by 16%, €O hy ws, . B
NOy and T beanomy hy 78%. SR

2. The divection of He, €0, and NO, atre all cansistent
. with recognized engine phenamenon. A8 ooftbustion
, “bacames more efficient, HE and CO are reduced and
« . NO, is incvehsed. The fact that. this vehlole used
R catalstic converter clouds this somewhat, howaver.
the changes saen were rather dramatie._. -

fuel economy for the 1975 FTP. Attachment 2 gives the fuel

way Fuel Econhotiy eest.;
ed nighway ¥uel Ecohomy test.

the tests and service to aaee. you will regeive an exaat f£igure
within two weeks. _

a rafund check from Bystems Control, Inec. IXf we can be of
further sexviaa, aon't hesi*ata to aall on us. ~ .

Bineerely.

- .

ﬁ _ ) .
’ ’.'c' ' ]

Joseph M. Gail
bireutor. Livonia Opezaetens |

Harkins
- J. Randall
- € Mathers

D. orr’-ﬂ
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Attachment ¢ - .

- becenber 29, 1978 - * T

' ' R Ly ;"-5!‘.;. S S M
S ML‘. KE?I I.ana:ls S Ty Voeanrhe e ]
. Trels International 1 'J,,~;' S
2178 8. Belvoir .. o ‘;jmmeraf T
Cleveland, Ohio 44118 O R . :
. ' Déar Mr‘ mndis b4 ::. ) . ,' " K ‘%:-‘i ) ‘ -'r-’li"le H \;_,\‘ ‘. h‘- B ‘. -I'EI . . .7. -‘ ' ‘

o SCI was contracted tb proaure, tuné an&=eest a vehicle to
. . verify the potential of.youyr device b {nfluerice the vehicles
: exhaust emissions an&/or-fuel edonomy for the recognized EPA
ragquired test schedule.  Dug &¢ séme problems with the device,

% it was decided not to zun tha ful) EPA Cold Urban Driving | §
| " cyale (FTP), but use the BPA Highway Fuel Econemy Test (HWFET) {
Lo generate the nmost usahle data., . :
A 1978 Buick Regal was located and braught to the Laharahory: {
- tuned and tested in the production or baseline aonfzguration. R I
~ The test results Yun Dacember 27, 1978 arat. o IR
1975 Cold Emission Test (Frp) | . - | i
- MPG Hydroaarbons Carbon Mbﬁoxide Oxides of Nitrogen %E
i () - . {co) e N - (NOy) g
17.0 470 gx/nmi - 9.5 gu/mi . l.ed gr/mi E
Highway Fuel annomy Test (HWEED) : . ,
22.4 . 13 gr/mi | 2.5 gr/mi 1.6 gr/mi

‘The deviee was installea on the vehigle, but several prablems
were encountered which might have interferred with running the
£ull 1975 FTP Cold Start Emission Test. Yt was decided to run
a Highway Fuel Baonomy Tesh (HW?BT) due to its leas severe

tasting regquivements.
tthe resﬁlts—for‘this test runaneaember 28, 1978 area

N
R

| wee . ome ., e . No,
Lo 22, 4 -;.08 gr/mi : +88 gr/mi - 2,13 qr/mi L
/ The cehelueionﬁ thae ‘can be drawn from these ewo teses are
’ ehcouraging. : =

mﬁm eamm, NG, M aws tevm ium s UVONIA, MICHIGAN 48150 & e ssl-oon o

W [ ] MM“WWW'-; - 3 Y ; ‘.'_' M?"‘“WWMW"“"' &m W. ‘T‘ mww
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Do . . Lot L N :

O SRR R Attachr’ﬁent o

um*rso QTATES ENVIRONMENTAL PRGTECTION AGENG'\" . S
o v L ANN ARB@R. Mncmmu 49!05 : ; S .f.-ﬂ
March 16, 1981 .

Co Me. Rennat:h Js Landis, i‘raaident o TR e
- Teeis- Im:er:nati.onal
- 20700 Miles Sy e T Tt U LN R e
",,-v:(:levaland. Oﬂ MIZS L

",i'.‘.‘."zDaar Hr. Landis: ol , L
-; "j_'*..;The EPA has racaived ‘your i‘ebruﬁry 12y 1981 applieatiou for ‘évaiugtion -of . |
s, the Treds Bmulsifier, “undey Section 511 of the Motor Vehicle Information - '
- and Cost Savings Act. A pralimiaary ‘vaview of your apphcaewn hag been -
- made. . This review has raised 'sdvaral questions about the device and the -
suppoﬂ:ing ‘tait information. :In“addition, the supporting test data doas .
not iudicate the results of mstauiﬁg tha Treis Emulsifier on the aver=-
agd in-use vehicle. In order to determine the effect of the device on
in~use vehicles, a test plan has been assembled vhich when dompleted will

indicate to EPA the feasibility of ycur devica. | bt

it Please ansvey the fonowing quaar.ions ahouh t:he infermation submieeed on
your applicaﬁ:iom T B T A

A,
'a. Pledse send a copy of l:he pat:ent‘. appliaahiun ineludmg the device
description and data supporting eheae clafus, Please indicﬁte
the pateﬁh applmae:.on number. L Lo ,_, ‘ . ; XA

s'.‘.-‘ Jay
A '
I.,l LY

IR

» b. - the deserighion of ﬂha Treis Bmula:fier indicat.as enclosed sches

2y
|\- ‘.\ e
.‘A.&nl . .,, .

; . ' matie deaw iigs. No drawings of the device wera included with tha
. applieation. Pleasa submit the miasing achematies. B o
o ;S k ‘“"fﬂ EN Lot I : e ".A f_n‘-'}' -‘-.

g T ey The method of emulaificncion of war.ar is not claar., Perhaps ‘the
. e b migsing  schematic deawings - will clarify the opexation of the
.. daevieas It is not understood if the alecohol-water additive, is
o 7y added seperately upstrean at the carburator or if the a:l.cohol'-
7N T waear addieive is hrapped and then addad. DTS o

R N The. device opetahion imtruceiona raiaad savaral qneati«ms:
| k ,.  . 1), mm: t:ypa of alcahol should be uaad? e | L

) 2). Hhat ahoul: the lnta tnodnl ears \éieft manuiaceuree basie ign£~
&0 . tien speeifications of 12°=15% .7, D.0.7 ‘

3). Nhnt if ungina knocie h'not hurd upon acceleraﬁtou? B _' g

C | lo). Please send the Iimnllheionlopautmn broehure nupplied to
o | -‘  the conaum&r with the dwlce. ERCERRET .

KR it R e
5). ﬂhar. -huuld ba "repuaud as raquiml "eo prwena angino knueu?



addad.

38

é‘. The vehicle mamtanance section . :.ndxcatas only tvatar should be
Does the: alcohol-water wix switch to a just water after =
- break in? X£ 8o, How doas the watar -gat to the carhuretor m.f:hﬁ-_ o

out alcohol to hydratze the uat:er?

N AFTIALN L " '
w.‘.t'.l!’i-ﬁ--': Ty A T

PR

(e,

i
M ) A
.

R e o

whp
o peor' e e S
-

ST

f ‘ (),
'3“3 | “‘ (E,a

4o S HTAWER VLR 1Y I

(b),

oo d Y s

L 1. Bendix Laboratory Daha .
(ﬂ)t‘

@,

‘ﬁfl ) . B CY o

- a.‘_“i‘ha questwns regarding l:he submi.t:t'.ed tasi: data are divided int:o |
three patl:s: | . _ _ L

+

The  car had only 100 euﬁal milas at the time o£ the A
' baseline tasts, . Vehicular emissions amd fusl econtomy =il
‘gre not stabilized ak 100 miles. EPA requiras &000'_.;:;-,_{‘2;‘;_,
miles on cextification vehicles to ensurs stabilized 7. '
, amisswns. 'This fact puts’ into ques:ian the results of el o
N the Bgﬁdix vehicla tesnin'g. R R ;‘ KAV

)y

- L. s oear s . e
{ i: -".; 7‘."' + N (

‘rha ‘test ptocednre uaad iwss ) apparently l:ha H:‘.ghway Fuel St
~ Heonomy Tast Procedura..:This test sequenge is ‘ised to .
- detexmine’ fuel economy “§n highway type ‘deiving; The ..
-+ emissions during.the HFET. have not been related to aiw .- -
quality and do not neceasanly ‘indicate the eﬁissiousﬁ '
. . during deiving the FIP.. .~ . v - . g

The Bendix data’ indiﬁat:as a 6 22 improvemenb iu fuelf

economy due to the water emulsification and 8.6% due to
tining - advance: The. fuel economy gains due to in-
creasing the basic timing. 10° cannot be attribnted to
the Treis Emulsifier: . S

-t ‘. ! .

The Bendix data other than t:est: 29 were apparent:iy Tun
without a catalyst., The indicated emission changes due
to the Treis Emulsifier cannot be related to present
cacalyse-equippad vehi.olea. _

Please indieaea how water conaumption wag measured. |

Ploase indicat:e ﬁanufachuret baaic eiﬁﬁ.ﬂg spaeificaeiom""

Tha vehicle mileage indicat:ea ehae ' the operatibnal B

insteuctions in the 511 were not followad. %n pavtieu=

* lar 100-200 wiles were not put on the vehicle with the
device ‘itstalled, Please indicate why you feel this ~ .
daea is applicablé. P ST I

4

. T 2. ‘the Ol:her Laboranory Daea O ; 5
o -_ Ca).'

mm. ia meant by "typa oE mixer“? .

“How wad the amount - of waner and waterlateohol ﬁiature L
| L ‘ | .'uued measured? .- e o
- o (o). Please indicate whi.ch cem 0alant. on Aeuachmeuu 3 in
g T o | o i.n quaueiom ; :

O, D TR LA RO, -
L




- -
e,

s
[
3

C 3,

j':‘{ ;- inéonsistent with other data which showed a sig~

' %9

i-'

Tha saine probleme of apph.cabmliey of - HEE"L’ data to

in~use urban" émisswn atandards axist as within t:he
Bﬁﬂdix datab .\ ’ BRI s o ) .{; .:. I .

Lo

ﬂhae :.s heading“nix Elemam:s" iﬁ Attachmant 2? e

Pleasa ulem:tfy vehieia used Eor this l:esl::.ng. iﬁélgd&"":_.

odomecer, engme typa. fual used, atc. o

'I‘her:e are several questibnabla daca points which mdx-',
- cate a problem uith r.he analysis oE the exhaust gas. S

.':?i .

(1). The - Euel. used doss’ not’ compara with t:he Garbon._
- Balance; fuel econouy. numbers. . Test nuabers 422 -

L

o cand #33"show increases in fuel consumed | pver = .

-,r-};-baseliﬁe (1369 i.and 1340 "grame vs, 1246 grms)sf;f' SRR
R :'.%.';’f.f'}buis ‘the “sarbon balance’ ‘data ‘shows - fuel consump- R

Col '-.-,.-;:e;ony;rgducnibn (30,574 - -and - 27.239. vs."; 21;478_‘,’_." N

. alyreduced ‘by the “eonvertor, - This ' appears’to

nificaant reduction in CO through the convarl:or.
Pleasse explam this apparan& anomilie. -

| _(:3'),; . Other ‘than t:he two' tests #22 nnd #33, no iﬁﬁmvaﬂ

=(h).
The 801 Laborat'.ory Dat:a R
. {a).

{b).

(.. 1

menit - in the ecarbon  balance fuel .econohy was

. noted, ‘fhese two tests were not repeatable as . -

. noted by similar condition tests  #23 and $32
which both showed a significant decrease, in £fuel
econduy., Plaase explain the large (60%)" dmfﬁar“
- ence in. fuel econohy. —

Please ir_ndieaeq t:ha nama of l:ha Laburauory

i . ).\

, . . e
i, .,..,..‘ Vo L, - Sl ,,‘._..;‘.‘”,

Pléasa indiaaue tha problems ancounr.ered which might'
have interferved with running the full. 1975 Cold Start -
?Emiaaion ?ggt._,_k. e REDRTONNE SR e

Please describe the 1978 Buick Ragal as to engine t.ype.“

~ weight, test..fusl, mi.leaga. ete. h this t:ha same
o vahi.ola as teseea at Bendix? - L

| (0)0

)

Pleaaa inelude Aetaehmenu l. 2. 3, 4 and 5 eo che sc:.-

AR B
reporl:. ey . r

the taoulu indieata a reduceion fn MO #nd co. an

increasa fn.NOx, and no changa in fuel economy. This

" data doss not agras with the other data which {ndicated
& change in fuel econony. Pleua addrau thil lpplrenl:

ineoni ceeney.,;,~.-, .
i + Y
f X i o |»-"" P ! II' "" ‘ Yy ¥
Fer v, ,
" ‘.” [ Tt
{ .“‘-‘l‘p' T
".'»a‘l .' . ¥ 1 ':'-f-u
1 i ) T
. v ,L.",,";’f.,
ey . PN Y
Ry P

P a N i
L !
' "'",‘. .

"2y "',f,‘i'estA#Sz',ahows abnarmauy high 'y which is uor." at B
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| -'--?ufi:héé "test'iné ié"iteqt‘iifed to detionstrate 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

:
Tk

of the claims made for the device, Completion of the following test
program will allow EPA to satisfactorily evaluate your device: '

@, A minimum 'of two vehicles should be tested using a test sequence -

.~ consisting of a hotwstart LA-4 portion (bags 1 and 2) of the
Pederal Test Procedure (FIP) and e Highway Fuel Economy Test
(HFET). Although only the hot-start FIP is required to midimize
the costs to you, you are encouraged to have the entire cold-
»hase test performed - since any testing and evaluation perEformed
by EPA will be based on the complete FIP and you may wish to know
haw.a vehicle ﬁi_eh,iyour device perforus over this official test.

T
B I S

- of BPA recognired laboratories (attached), - = g

b
o DI
e .‘évl\:":

b, The iaborenofé doing Ehe-‘téii:ii;g ‘must be selectad from the liat

" "c. The perscunel of the outside laborator you ‘select should perforin
- every element of your test plan. This fucludes preparation of

- ttixe test vehicle, adjustrant of parameters, and device installa-
‘tiofs o . - , i R

 d. The installations and operational’ fnstructions given in your 511
Application must be folloved exactly. ' - S

@€ A miniumum of two vehicles should be tested in duplicate in esch
. test configurations, Select the vehicle from tha attached table
#1, Select a maxinum of one pre=1975 véhicie. K Any test vehicle
should have a minimum of 4000 odometer miles, ' .

£, All test data obtained from the outside labordtory in suppcrf. of
- your application should be submitted to us including void or
nvalid tests. < - e RN

g Notify us of the laﬁéranory 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.

he 'éhe devices used on t.hfs_ testing wust be production modals of the

Treis Emulsifier. . * - , : : S

" These tests wust be run at ybur‘ akpaﬂse. | Upon eoupiétion and transuittal

of the EPA dats, along with the raquested information noted above, an

... avaluation. of your device will be wmade including any confirwatory EPA
. testing considered necessary, If such confirmatory testing is requized

you will be contacted for your approval of our in-house test plan, Any

e -

. testing at EPA will be at the expense of the U.S, Government, In orvder -.

"
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. to expadite the processing of your appl:.cacian. we must require that the
‘requested information and test data be submitted by April 28, 1981, If

you have any questions eancemmg this matce please contact me at
313*668*4299 - . ,_ . :

sincerely{ B | -

uarrin W. Rorth, Dev;ca Evaluaeiomcoordinatar
Test ‘and Bvaluanan Branch - | Lt

Enc,.oses | | - ‘. a‘s . u’,‘lf , ' B o :7":‘: j:‘.'
1, Lab List k : DR
2, Tﬂbl&_ 1 - v




