PQREIQNS OF TﬂIS REPORE ARE NOT LEQIBlE

' T

\
-y Bds'r REPRODUCTION.

' a .

CGPY SENT TO QTIS. ;uf

Sdpe s




EBA Evaluationaaf the V=70 Vapor ihjécnor ﬁeviee 1
Undég Beetdon 511 of the Hbtor Velifcle Information
: : anﬂ Cost Savings Act - e

Tesh lnd Evaluacion Branch
Euisuioa Conerol Technology Divisien.
£1ce of Mobile Sourcw Al Pollution Contyal -

: U.s. anironmnm. Protestidn Agancy

S




Y ERA Evaiuation 0f" the Vh?O Vupor Injeutor Device Under
| Sectian 511 af the Mbtbr vahicla Infarmation aud Cost
o s — -§-L - -
S 'Tan Nmsmumnnsss o ‘
G e En?ironmentsl Protenticn Agency »
jV=LH ‘0fflce of Mobile Sources. | T 1Y Ne
“{ fest and. Rvdluation Branch : . I ;'.i§“;.T: S
- o} Avn Arbory MITABI0SC . - - e, A o s
: .;,m RING AGENCY NAHEANGADDRES& ST L P8TYPEOF nspoﬁ?mwsmaumwnsb
1 Sm T’y {,f. sY 7 : L 1. Technical .

&
&

A Desniia

Lt T

~

el
=
acd

.fﬁia déuument announcaa the conclusions of the EPA evamuatian of the "Vu?O

lfwi' [njeéctor” devieg under provisions of Bection 511 of the Motor Vehicle
Informatioh. and Cost Savings Aut, -

.application of the mnufacturer;

-

| .l . ‘The' evaluatioh of the "Va70 Yapor tnjeator“ &evice was nunductad upon,the

The device is bdsleally a controlled air bleed -

by the Applicant, .
. 'The Applicant submit:ted msufficienﬁ test data to prove. that the "vuvo Vapor

device where the air 13 bubble& through a tnixture of. water and an add:l.t;t*:a auppimed | .

EPA testing of similar devices failed

J Injector" device would imprdove, £ual dcondmy,

- F "device would show & fuel econony beagfit. .,
L ,:' t ‘ J 4 r ' | P |
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to show a fuel econotiy benefit,

“Therafote, tl.t s unl:l.kely that: teating of the




f_ Invaneor of the Da@idh and Paten'ss

EP Eval ation of heuvk74 Vh or Iﬂ »-ﬁor’naviea under SQction 511 fJ-Ji';ff;i'”

ﬁhﬂ otur Va‘ ale In armaﬁiu- and Gu sav1 ] A t R M‘Dﬁ”kv:fu

T,

The followi 13 & summaty of. ehe tuformacioa ot thé davice as aubmiueed, g:uﬁf;ﬁf%w

by the. Applicant and .the. . tasulting EPA analyais and» conclusionss” e
Applieaﬂt has  fatled to -respsnd "to two latters requasting” "additional
“informatiosi and -test data. “Therdfore, tha, rasults of. this preliminary

evaiuaeian ‘ary’ based on information supplied in the fnitial’ éppliﬁation:ji-_ll

and will ba. published accordiug to Federal Ragiseer 610.30(c s

a4
P

:Auﬁﬂfk&ﬁi iﬂéntification of th ﬁavieei_i'”’:\

i-

uwn7o Vapor Infectors (1% a new marketing coupany 13 organized. thaf” |
device will be marka&ad undet the natie V“QOa)“ ‘ A e
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Pahenk Numher 353743& iasuad 11*3*70
Patenc Number 3716040 iaaued 2*15&73
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3 Hanufaucurar 6f the ﬂaviua: 1 } J.v,iaf“

\_‘l'

- "naviee ts aurranely manuféeturad byt |
v " \n ,

aerule Reseafeh and Manufacturing. Ina.
, P,0¢ Box 489: _ _ .
Enuis,,rexad’ R

*Berg Ts Bohl = President

7 1vey Herpla = Viee Preaide'nt
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e . obnstruptlon and oparation.. See At tachmant( A, -
< 7’8+ Applivability of she Device (as supplie '

° -1J*ffTth4?é will obéf&éanbu-any*sdéqfigg operated Buﬁbmoﬁiia.?d

Lt Applicant)t

REETH Test fesults (Hes --.:ﬁﬁ;l'uot{b'ndﬁ#ual_ Eaonviy) (s

g g 4 ]

S DM e e
-, ™Ateached 1s a-dopy: of .patent '#3716040 which outlines -the purpods, =~ -
. theory . of upevation, and gives -a detailed dey ripﬁibn of the.

P

ied by Apvlicant)s. < -

e o

. 9+ 'Device Installatisn = Tools and Expertise Reduived (as su ed by

‘”~ﬂrhé déviaeuis’éohneaﬁed'tonthé auedméﬁilé:by a "f* aomneator to the ,

;

. vacuum 1ine batween tha POV ‘valve and the carbuvetor, .Algo, it could

l"ﬂgy? =fbe.coﬁnectéd.through;a,epqcar plate under the .carburetors fThe anit

is hald in place by four screws' on the base of the unlt. Tools
required = deill;, screw driver, and khife to out . vacoum line.”" Alse

S

(see attachmant B), . -

J.G-.“ avice Operation (a4 supplied by Aopiieane)s .= o S
L 9In§ttugtions.Lare:.futﬁiéhed with each: unit ‘ﬁpf&hinih@ to £ha'

iustallation and oparations - Uopy s enclosed.” See Attachment B.

" 11 Mainkenance (slamedde -~ =~ . Lo

“wneﬁ Ehe‘11qu1d:1eva1 reaeﬁgs'eha Yadd" iiﬁe,lone,quhru of additive
- and ofie quart of distillad water 1§ added ‘to bring the Liquid level -
to the “full" mark."” ce N o .

| 12, EfFects on véhiélefﬂm13515ﬁ§"ﬁ; «pagulabed

p
4

"W havs & Gopy of & test. requasted by a company Associsted with |

Herule -Research & Manufacturing, Ine, which was completed by D

' Jamés G Cox, J. 4t Wayland Baptist College: ‘Phis test was done .in
. 197240 We  had a preliainary <test made by Baott Eavironmental
. Techniology, tnss . This test was done in April 1979 M

| + 7 13+ Bffests on Vehiele Safety (olafmed)e = . o

" Mhe' device would not result in any unsafe conditions endangering the
» autouobile of its octupants or parsotns of proparty in close proximity .
-of the autemobiles* - T o o o

. . ‘ v
3 (e v Bt
oy .

Hi

" “Endlosed are test results Erom Dr. Cox'd 1972 test and the 1979

. preliminary test: by Scott Envirenuental - Pechnology, ‘Inas  Othet
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", The device 1s Busically a controlled air ‘bleed- devioa whera the T
-+ air.is bubbled through a mixtura of Wated and ait‘additive suppiied -
by ‘the Appiicant. .The devide containg ap inlat alr filter agad a . -7

~‘baffle” t6  prevent flow “of liquid into .the - enpine. . The, "'}ggﬁqﬁg PERE

installs into the PCV.~ carburetor vacuum line, . | o

B Applieebiliey of the Deviesr . .. .. -

" fhie appiieability of the device to ‘_“'d‘pera.éé_a_ on any 'Iga’sbi;iﬁg[} o
. . - operated -autompbile" 18  Judged  valid - for  all gasoline fuel =
i -vehicles presently being produceds-- .~ ... 7 o ‘

2. . . Davise inskellatton = Tools and fxpertiss Required:

7. Tha device ‘installacton eppeats to be suridght forvard] well .
S 0 explained, -and eould be easily earried out by asdy “mechaniodlly L

- imclined" person. .

: D¢ Dévi.c'é_:()g"-'at‘a'_,tl:ioﬂ:." o L AT IR
e, "I"he' Aﬁplie'agﬁ éﬁppued additional 1nsuanat16n,;_\_gﬁagt’ugti.dﬁa’.' but
v o never explained the .theory of opetation of the ddvice. The patent

m

t states that “"inductiig an additive fdto thae fuel system of a motor

o vehiole to enhance the: combustibility of the £del by lowering the

" flashpoint ‘thereof, and to' reduce ' -Wagte " due - ko . incomplete . |4
C .+ codbustion." The patent also claims the device "insuras a proper ' . |4
<o o patdo betwaen the carbureted fuel and additive vaporss* . . - . |

e T e - .
-

i

. These explanations do not indidate why .the davice improvds fuel =~
-+ economy. ' The flash point is the lowest tauperature of cheti gludd.
; that alldws inflammable vapors to.be formed. It is found by S
heating the fuel slowly and then - sweaping a’ flame across the . - -
., surface of the liquid, a distinet Plash i obtadned at the flagh ~ .
M S  podats " The flash poinks “of Mot - gasolines ave below O0°F, = -
.. . Lowering the 'flash point does ' not necédsarily ocorrelate .with
w0 L o0 T inovassed vehiele - fuel -eaonomy. The veduckion of waste due to . B
L ‘incotiplete combustion is not "explained. Thu"kappncatio'n=uheré£ov¢ N
ST T 0 does ot explain the true oparatidn of the devicas The Applicant .
St oo vas quedtioned about the'astual thedry be his davice in a4 December
T o 26,1979 lotter" fyom Ghavlen Gray, Jt. - This Latter also asked for

L

1.14{'5&:\(.5“ o e TP ML sl A !
. - st

Ll =

A .- Glavification of several other points. in the application and 'is =
g e - Amluded ag Attachuent C. . The applicant never responded to this

i."’I‘hd,. iuhdﬁd}m':a;jbr "'q&éseion" aﬁbut“’ﬁheﬂ,uﬁaia:ioﬁ of éhn "aaiit&se “g S
Ge v e 7 the nakesup of the V=70 Vapos Fuel Additive. The additive wag not . o
W L. « desoribed "in application other than that- it was'a “spectally © -
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.Et‘fecta on Vehicla Bafet':

: "Tesc Resulca Bup 'ued by by iiaanr. .i..;
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‘j,pfapatéd Enmu:la 65 oxygenabearing petroleum Lﬁstaeiuates“. The
...‘bacaﬁbar 26, 1979 lattat alsu taquested mfomciou un Ehis

\)Lf' T ‘t ..“ = . “n R

'
e

éﬂt 1ﬁ fuel

. TRt
LA

1o , 3 Cad,

N pliuant clalie that the bnly maintenauce 'ved :lréti 18" to 1‘65111
- ~tha water-agditive reservoir when it  reesches th add“ tﬂuicator.

This: apﬁear# to be hhg only maintﬁnaﬂce reqnitad. o

Effengs 6n Vahi.hle Bm:lsaiona -re'_ latzad)a

'Ther Appl:lcaut makea e - utatetnmta abaut t:ha effecu of eha dwica ,
~ an_nonstagulated enissions. An analysis. cannot, be . made without Lo
- the knwiadge of ‘the’ chemical composition of 'the Y=70 Vdpok Fudl.
. Addttdive. .As noted above,..the’ fequirad 1n£omtion was requested
- :I.n tha Danambet 26; 1979 lettéi-. B T T

b : fer

'Ehe Appnuaﬂt elaing t:ha nhamioal would nat rasult :ln any unaaﬁe
" aoduditions ‘the only. safaty problem apparent £rom tha application
48 the V=70 Vapor Fuel Additive. Until chia: ahemidbl compoai.tiaﬁ
" {8 keown, an accurata analysis of the devtdeﬂ-addltive :hnpace bu

vehicle operaubn aafety cénnor. be' mada.

Nt

The Appli.cant aupplied ‘daca eame £rom. two anutaes: Way.tand Baptisu
College ‘and Scott Bhvironmental Technoldgy, Iaa.. . There .-are

" geveral problome with the data whioh..do not. allow a- pioper

avaluation of the V=70 Vapor Injectors The ‘Dacember 26, 1979

letter: (Attachent C) requestad additional tufornation, . No anawer
- wag mcﬂvad. A ‘Yeview of uha data is given bélem o

1- 'fhe Seﬁl:t'. Envtronmeuﬁa!. 'I‘eahn,olusv. Inﬂ. taat dat.a (éaa

R 'n "o Looae b pn"w" v ,"
i . P

g A ') ~E - . bt
v AT
R s’/’ v
H L [ Pty ot
H o - . P,
R [ERIT i

I -1".

: f'rha aualyaia of tha opat&t:lou of t:hié davice 18 i.ncumplaté dua to S
7 & lack of 1nfdmat$,on. The device appears: »toxbe able to iatroduce
o, ade. gh:l,ah has ‘been bubbidd. through a. wigtdle of water and ad
_unknoWn additive into. the PCV-cdrburetor vaduust Ldnes . The afferxc
© of thig, introduction 18 et known. . There appears to ba no .
- theotetical reason to. beliave ‘that “thoreased fuel - combustion”,
- "aliiination of vicious carbon buﬂd*up" - “gmeothe®, ‘longer engine -
C lge", “increased ‘gas, wileage", or" reduuqu haraful hydrocarbon
, eﬁi.asiona‘ (pollutants)" would odeur. Simflar va ot air -bleed
_,,deviaae ‘tustad by EPA. showed #o éigmficant impro&m
. éaouomy (sée Attactmant n). ’

EE L . 5.

- Attaehném-. E). A r.abla o£ tha teat result.n n gimn baiam L
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Tast 'i,‘ést ,5

B‘uel Economy

E! te gg_fslmn m_}lmi‘-é we
' 1 aaseuna-mr s a2 aar N ey o ¢
S T 1] Vapur CWST0T 13,50 L Ll 28.99° i

z Ghange : (+)3 az (-a-)za.s (-)si‘-:. i'-;¢-ii)"7.é'_-.,e~

‘@hpre ate several pfbblems with thia data. They are: o
',d- Th& test da:a was run at & 1ahoratofy which 19 hot on the
XEPA 1ist of recognized laboratdries. - Scott Envirommantal
: ,{ S “Pechnology, Ins. is not o out list because the laboratory
;g{ has not yet been checked out by EPA pereonnel in the: formal ,
o laboratory récognition proce99q o T .
\"T\\%\

A \hnly Highway Fual Eoonamy Tasts (EFET) were ‘runs - The
=f*¢5*1 “Federal emiasion standavds ave based on the Pederal Test
M. Progedute ' (FIP)s  The . HFET . emissién data 18 not .
aorrelatable l:o the autual BT regulated emissiun at:andarda.*‘ "

’:

aEt 'e¢F:0n1y one ' HFET was tun ‘tn sach condition, With. unknown test
U e repeatabllity, the yalidity of the 7.82 ingraasa in EuaIA
T A R 'Jaﬁon&my ie quastibﬁabla. .

T B o de Only une veh:t.cle was taseed. Due - to 'uha dufera'nce'u in
o A g‘g“a § 0 .. engine/vehicle charasteristics - 4t t8 ot posaible to .
e v a3 L0 ‘exntrapolate the tests ‘on one vehicla to 411 gasoline fuelf,
T - SR ,\vehieles- | | _

L Ce HRON Tad Tagt 1aboraeor1es ormany wafntata about'. 70 graing
w0 henw N o water/lbe dey air so as to mintmize the hunidity corraction
e T e Y ) factor for NOx. emisalonbs We do #ot understand why Scott
L Cor T Y Labg would peruit - the tesbing: when the humtdity leval was
o o e, 2k graine/ibe dey alre The awmount. of  water which would
TR - o vapotize in the V=70 injector would depend on the modsture - .-
,,,,, - ..eont ut of the adr” ‘cottdng iuto the device.  Highay moisture’
a S o ot it 4n the inlet air could reduee t:ha effeeetveneae of
A B ',g;chad vd.ce. e _ i
£, The P and e sast proeeduren requtra the mehsutement of
- HG. €O, - coz and NOx backgtound levels -and these levels.
T Ate to be’ aubﬂnraauad feom yhe bag vesults. The Scott c'.ata
N A R -indicanes orily HO. haeﬁhrnund levuls wara maasurad.

1 a 3. The" testing ‘Andiddtds a 22.8% inereaaa i.n €0 which woulda"'
Teeewil D put mlny eesg %ahinlau over the amiuion staﬂdard. S

o f'ff‘- :1%‘;:; Thﬁhe probleus ware ﬂ&tiﬂ 1ﬂ Bha EPA beeamhir 26. 1979 iattar hoJ

AR T ., the Appltcants o , S A S -

\lﬁ 2. The wuyland Bapti.le Oouagu test dau (neu Mﬂﬂﬁhﬁ‘ﬂ“ F)' ' 'fh“. :
S "}, nm.m futu ‘i gtvon bnom nniuu are: Mnrogrm per nuhic.‘
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100
| CFos0- 80 . 30

1000 RPH 140 - 80 .80 70

120.

‘1800,

. Basaeline - .

' There are aavaral prob].ems w:tth t:his dat:a. .

Thig’ office has faver hedrd of ‘that labcratory beﬁuteﬁ To I
. the ‘beat of our khowledge, Wayland ‘Baptist College 48 wot'a .= - .
-qualified independeut laboratory for automotive emissibu all
o '-tast: ng. } _ L . .

IThe test proaé
. desoribeds = The unité . of measu¥ement ~indicate
. cofwvent fonal equipment and techniqued wete not  used. ‘The
units of "microgean/suble weter do not. eotupeuaate for
vdryiug eﬂhanst voiumes e : . ;

_“,'uu:l. ‘b0 states of bpera&ioﬁ (1) 1500 RPM m ueut'.ral and
' '(2) 1000 RPM in drive, were .testeds 'rhie dahs 1ndi.natea
= nothing ahout ‘trangient ayaias.

The data confliots with “the Bcuet data whiuh ahuwed an S
1mreaae, in HC anﬂ C0s

The dat:a does hot i.uel.ude any fual noﬁsnmptian meaeuremem:e.

£« The tesr. vehiele and taat ecluipﬁenr. ware fiot daaertbed. ‘
The two seta of data do not damonetrate t:he eﬁfeua o£ the v-»7o
J furthet tasting
" tould be requived to make such doatittentation. A test plan
'wag developed for the appuuant and transnitted in :he EPA
> neneu\bar 26. 1979 lacher. No reﬂponsa was renetved. ’ CE

N
-i

g Vu?t) Va' ot In sobort

Becauée ehe Appnuanr. subaiteed 1nsu££1uiant test data, 4 test” .
plan was devalopad which when completed would demonstrate. the
‘vesults of - inutalling a V=70 Vapor Injegtor.
- respondeds
: Amahnenu @,

Tha Applicant ndver -
A. sacond - lotter was ~sent Decetibes 22, 1980 (dee " -
The Applicant did not- reapund. fherefore, lacking
data to mbscanuate the applicant's. claius, do EPA tasting of - -
thu V=70 Vapor Iujectol. was performed. Several other "davices

‘ "”f‘”r.uend by BPA havu 1n|=raduu¢d watdt- br w:m.- tio.ohol. utxuuru mo
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| the combugticn.chambira. In sufficient quantity such additive can -~
.o, extedd the detouation limiks of the engine 'Which~ in. turn allows |
"+ wodificatiohs which can improve fuel aconomy, The amownt of additive
7, -added by the V<70 Vapor Injdctor 4a stated to be about 1.89 @l per-
. milé. At 3785 ml per gallon, a 20 mile per galion vehicle wWould use
...  vatio 1s about onepercent: This value will depend oun relative
;007 huiiddity of inlet ady. The EPA testing on other devides notisced no -,
" . -change in £ual economy for this small amount of additive. , Thévefova, =
. At is unlikely that the. 1% additive addition from the V<70 Yapor
.~ Injector: will dmpact vehiele emissions or fuel sconouy. I
.16+ Conclustons . . |
‘The Applicant ' subnitted insufflvient test ddta to .prove that: the .
+ "¥=70' Vapor Injector” would impreve Fuel esonemy. EPA. testing of .
similar devices failed to show a fuel econcumy benefit. - Therefora, it -
lg- unlikely that testing of the device would - shaw' &  fuel economy

T3

- “benefit,

L

. - : ; ot 1s
LU - e - - . i - i ) . -
- : 1 4

!

18925 nl per miles The V-70 Injector mixture to mixture plus fuel ... |
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Not elearly raproducible £rom. submicted
" document. Qopy . will be 'furnished upon
request from the U. 8. Environmental
Protection Agency, Emission Contyal Techsw
nology Divisioen, Test & Evaluation Branuh.
2563 Piymouth Rdsy Ann Arbor, MI 48105,
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by the Pederal Trade Commission, the EPA administrator, or the "
manufacturer of a device, the EPA will evaluate a device. In the' case of

. the manufactured making the requet, we are required to 1init BPA testing

to a confirmatory role, i.e. testing by the EPA to confirm rvesults
obtained by an independent laboratory. Due to the numbet of such. raquenes
and limitations of our testing factlitiee. thia coufirustory poltey |

. 1a the only praetical aolueion.

S A praliﬁiuarv raviaw of your testing requeae han bean mades

thile nhera'-

. ave several aveas that requive clardifivation, the supplied testing data.

' A.

18 not sufficlent to justify confirmatory testing by the EPA.. This
letter is wieitten to request tove information wheta required and to

Arean raquiriug addition&l tnformattan.
becaripuion of eha ﬁeviae |

1- a. Please snbuie infarﬂaeion on the additive you pnt 1nto the
‘water/additive veservoir. 'Pleass indicate the chnntcnl .

ﬁaknup of lny hydronnrbon conleituunea.

- pragent a tebt plan which will ascertain the ﬁalidlty aﬁ eha claiuénmadé
J ahaue tha "V-?O“ fuel eeonomy taeroftt devtea‘ ' ,

g ﬁ 3 . umren STATES ENVIRONMENTAL PRQTECTION AGENCY - ATTACHENT G |
L ANN ARBGR MIGH#GAN aaws B
. s et }Alﬂf’ﬁqiggﬂgggﬁbi&\fléﬁ\
| \’ ‘ 1
) L
"L T
, X . i
TS S iﬁ R * ';iir
" i, December 26, 1979 . . . o . g
~+ "Mpe Richard L. Ploch e T 0
.o 7o~ 12900 Preston Road . L Sl . .
8“1.'&9 715. L-B. 4 o if o ] e . T
: Dallas, Texas 7823%0 . - e T e
. _ s . ..i'j—j
. Dear Hr. Ploah: N o P e | A
 this is 1n ragponge to your . 8¢§tember 20, 1979 letter}ﬁhieh re&uested 3
- EPA to tast the “Vh?G“ vaporizer. . o _— R
¥ | As vas explained in. the- Policy Papur previously sent to you. che BPA i
£ " doas ok certify or approve ratrofit fuel economy devicas. When raquestad
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. fuel consused L.es 1bi fluid/ 1b fuel, -

v Bl -

I

inlat/air will
operation of yo

g ot.evaluations

reducé fuel consumption. The dotual theory of'
4 device s not explained in’your application

N ?1Ea§h?indigﬁﬁe‘éﬁbuﬁﬁ“ﬁf*fluiéih:eé;éa?§§;ambnntaof‘ S

"o Please lndidate why you belleve addition of Water vapor to the -

1,

" Thefe are sevaral probleus with the rest data suppiied, These
< problend; given below, do not allow a proper evaluation of .

- S70" Vapor tojectors .

, a. The Béo_e; iahofatéry Bata

ot

f“lfééﬁghis vest ddté was rum at a laboratory. which is not
! -omour list of recommended laboratories: Seott labs -
is hot on our list because the labotatory has nevar ,

been echeckad hut by E?A p§rqggne1.“

b z;i*rbnly[n?ﬂr eyele ﬁests_wera'r&n., ihe Federal emission -

standards are based on the Pedaral Test Procedure -~ -

-(FIP)s The HPET émission data is not ¢orrelatable to

y -« the actudl PIP regulated emission standards.
Y * Only one HFET wag run in each condition.’ With'a 5%
© . v test rdpeatability, the test validity of the 7.8%
incresse in fuel economy 1is quaatibnab;e."' -

4. Only one vahicle'ﬁaaféeéeed:' Due to the diffarences

in engine/vehicle characteristids is not possible ./ =

. extrapolate tha tests on ona vehicle to all
- gasoline fuelad vehiclés., —~ = - -

5. Test laboratories normaliy,ﬁaintainfhhaﬁﬁ 76:graiqs

ST water/lb dey in g0 as to tiniuize the humidity -

K f"
;2 .
4
(o Vo
3.
_._l._\
L :
) v ks '!‘.
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. ‘ _ af
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ot
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51
[TLIANS

: soryection factor for NOx emissions, Wa do mot
understand why Scott Labs would permit testing when
the humidity level wae 24 grains/lb. dry aies

8 Tﬁe“?TP and" HFET eest*pfoegﬂuéés’éaQﬁire'tha teasuretient

of HC, 00, €0y atd NOx background lavels and these
‘lavels ate to bad subtracted from the bag results.
. Ihe Bcott ‘data indieatss only HO backgrouid levels
‘ware measuyrede 0 - o
7. While @ 7.8% increase in fuel econouy was noted in
the tests, a 22.8% inereasd in €0 was also noted,
Such an increase in €0, if realistic, would put nany
- cars over the edission standards. o o

Yoo
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|1+ Zas Vebols selestton

W e e g S =
~ be ‘Wayland Baptiap College Test Ddta =~ | . 7. o

S

v This office has uot hégra*oe;£ﬁ5§}1hbarator§'befq;gi;x:l¢aﬂ%ﬁ;v.= 3

The Wayland Baptist College is not,-thevefors, to =", "

the bast of our kndwledge, a qualified {ondepandent. .

- . s+ The test procedurss used in collecting the data are .
e Lo U not deseribeds  The uniss of ueasutement indicate
L - . 'that conventiohal equipment and methods were nod
- o wseds T T T R
3. - Only two states of operation (1) 1500 RPM in deutral
and (2) 1000 RPM in Drive, were tested. This data
indicates nothing about transient cycles, B

& s data conflicts with the Seott data éhich showed
, anﬁincraaqa in HC and CO. . o " g C

" B+ Recommendad'test Program to Define Fuel Beonomy and- Enission Effects -

t
'

. of "V=70" Vapor Injector.

" Three doméstic vehicles with acoumulated tuilesge between 4,000 '
~and 70,000 2iles eﬁouldwha chosen. Care should be taken n |
- 'selecting the vehicles to cover the range of oclaimed device T
- epplicbility, (Exanples one B-cyclinder, one Bucylinder amd .
- one 4-cylinder). L S N

26 - Tea:JVahiglé_ins‘aetion_ nd Adjusement Priot to Bigeline Testi

_b.'Oheck‘angineqfof_any‘ﬁalfﬁngeionaj1ﬁu1udin§ia scope
‘checkouts ' Cofreat any malfunctions noteds -~ O
© ¢« Be sure to check the automatie choks and BGR valve for
proper oparation. Repalr if fecessary. e
. do Replace spark plugs with vehicle wanufacturers tecotifiended
.. pavts. . T | . T
- @ Replace air £1lter and PCV valve with vehicle manufastuvess :
. ‘tecommended produsts. N AR
- £ Change engine oil and £ilters Use appropriate manufacturas. .
. recomuanded produetss .- -~ - T . LT
.+ 8+ Record all settings, dd justhients, readings, maintenacse
© . 4nd vehicle data. Include this dute in the test veports
~supplfed €o BPA, - . L 0 o T o |
h. Close contyol must beé kept of these vehicles during the BRI
© test program. . All maintenance, adjustoents, mileags = . -
docusulation, modifications, and cesting must be deseribed,
- dated, and initialed by the testing luboratory personnel. .

a;'fhé vahicle ahohid?ba'éetrtoall*nﬁnufaétufafb=spe61£gcag1§ﬁa.

I a4 : -

;f"f“w‘ o testing laboratory for autowotive emission testing, . = .

5 ~ o P L &
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& Part 3, Paragraph 6=Do the optimization routine on a1l
© b. Part-3 Paragraph 7- Do not replace the PCV valve (thiz =

velilcles.

"' tas done previously) -

ei ?&rt‘3'Pataggaph‘sﬁybo'nﬁé“deance the timing.

 Devige Testing; With Parameters Adjusted

'ﬁﬁaﬁ:abﬁpletion of device installation, each vahicle should be

. tested twice using the 1975 Federal Test Prosedura and tiwice

| j"'uéaﬂg the Highway Yuel Beonomy Test.
- -affects of the device with flutd,

6s
- i

Remova all of the fluid fr

- These ﬁescs_give,ahef-'

Device Testi

3 without fludd -

oﬁ thé*”V470“"Vapor.Injééto: Systen

i

' Peservoirs. Make no other vehicle modifications: Test the

" Fuel Bcotomy test.
" when oflerated dey. -

.

PN
AL

8s

¥ -

and completion ddtes
- of the testings -
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-_'
L
i
]
et .
i =
B St 7 I
o W
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| Plyuouth Road, Ann Avbor, Michigan 48105,
Notiffcation of tmtent =
 Please nsify Mr. Hutching (3134658-4340)

vehicle ifi this “dry" condition tow (2) times on the 1975
Fedaral Test Procedure and two (2) tides using the Highway
These tésts »ive the effects of the device

Data Reporeing

u.Tthrqéultﬁ~o£ eﬁéf&hﬁthla‘inapééﬁionc. mainbenanse, .and tests .
.'should be tabulated and sent to Mr. Pe Pater Hutchins, 2565

i

a8 to which independent

laboratory wil) be doing the testing and the axpactaed beginning

e Ty

ol :7/

X " Sy b
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. . Tl e
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1 3 A ke i e 0 R L Py P N T A
> . ¢ LA g L = - ‘ -

R R S " ,
L S RN L Bt R % '
. AR - s ! »
% paseliveWestdmp . .ol o 0o
LR L;’f;agﬁAfaﬁffiifi@%S}?Qdaﬁqitfﬁé&;Pfqhg&utéap(?TP)‘audgéwﬁJ(Z)i-f L
Co.ohn .. Highway fuel Sconomy, Tests (HPFET) sheuld be performed on
T nwn e T estlvehddles oo - T e T T SRR
‘i” ‘;{T”'; b.'ﬁadﬁuiﬁt&tioﬁuéffﬁ&i'éeégs. ineiudiﬁg'vai&'teﬁtS'ﬁu§t b§¢,.: *
v .- aupplied by the tasting laboratory. . . T
e « . e No vehidla modifications, ov adjuatnents should be made. - .
o dftar bgﬁéliﬁeFtaseing;is-begun; S K
4 "Device mnstaliatton . 0 |
The "V-70" Vapor Injector should be installed on all thvee .
vehicles per the installation instructions supplied to the EPA
' 'with the application for evaluation (sse enclosure) with the .
. following item modification to avold confusing the test vesultst

of the testing progtaw price to initiation -
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Tha teste fnﬁ’bn tha Mark 1T dav1ee wete run ae ehe réquest of the
AMduinstrator. The V=70 Vapor Infector does not appear to ba very .
-dis8indlay froavtha Maik ILe” Therafora, tedting of the.V-70 Vapor.

s . ,—'f : . ! H \
SRR TR e
Thn resﬂlts af thia easeing program shuuid cleariy deftne tha- benefita o

_Jﬁr panaltiés of the “V~70 Vajor Injector” for both emisions -afid fual ',k' 1:

" ‘sconomy.’ - The ‘data’ would provide "BPA * the : “opportunity . to ‘make 4. ¢lear ;
evaluatiau of the devices -A iist of labordtories which Should. bé capabié ";';= o
3 parfuruidg ‘thedd tests was included in the “EPA ?alicy Papar on T,
Teatiﬂg of Rutrofiu naviees“ preﬂiously sant to you. . i L e 1

- Injector as & “rew: technﬁlogy device is, unfortunately, not mﬂum.

Upon complecion of the suggested test program, confirmatory” taseing at
ghe EPA. 1aborat6ry in Ann Arbof will ba parfotmed 1f so indicated by the
at:a. ' . .

Lt :_1

~ 1f you have questions cuneerning this testing prugram. pleaee contact
Hr. P. Peter Hutnhina of my staff at 3. 3-668=4340o' o
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SR ' Evalustion of the SCATPAC Device - = .
;o J) ,.”'“_‘j’ | o o Ju1y 1973 RS s f‘!;_='
e  Emission Control Technology Division - - .
RUU ., "+ . Office of Air-and Water Programs . =
o . EBnvironmental Protection Agency .

BN




a1 testing was
. Procedure as outl v _
. for light duty vehicles,

" - The' BCT Division-was contacteéd by a représentative of Cedar .= - -
. 'Rupids Bngineering Company, of Cedar Raplds, Iowa, concerning
-7 thely retrofit device for automobiles called SCATPAC, After:
7. being shown test results performed by Olson Laboratories ~ -
'+ -which showed sighificant reductions of CO, HC, and NOx on'a

vehicle with the device installed (as compared to baselina), -

. “the BCTD agreed ‘to perform testing of the device on an EPA .
" owned v?hicleg‘_" e T ' : .

" pevice Tested @ 0 - -

‘SCATPAC,is a vacuum vapor induction system which is attached
to the PCV 1line. Manifold vacuum draws air through a liquid.

" solution of undisclosed chemicals into the base of the car-

buretor.  Vapors from the solution &reé thus intreduced into

"~ the manifold. The device comes with all necessary components

for the retrofitting to any vehicle with a PCV line and

B installation timg takes less than fifteen minutes.
" Test Program . o o

~"A 1970 Piymouth Valiant 225 CID from the EPA fleet was used

for the test program. Four emissioh tests® were conducted,

. two without the device and twoe with the device installed.

‘Befove any testing, the vehicle was tuned to the manufacturer's
specifications for timing and idle rpm. Idle CO, 1.75%, was
~not changed. Two tests were then conducted in this stock
" configuration to be used as the baseline results. The SCATPAC
- device was thefi installed and idle CO wab adjusted to 1:75% =
 so. that the enleanment effect from bléeding the vapors into
- the :PCV ‘1ine did not infivence the emissions (it had dropped
to.about 1.50%).( The vehicle was then tested twice mere. o

Pest Results i T A
S N A T
The test ‘results are presented in the Appendix of this report, -

and are summarized below. - In addition to emission results, -
fuel economly was calculated for each test using a carbon

. e

balance technique. !
(',r'(‘ V o . : ‘-1 - “.;:_ R

géffozmed‘aceordingita“tha~%915‘?ederaiijst’ o
ned in the November 15, 19 2,:Sg§erq;jnagister .

T
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Summa' ﬁ Past: Résults 'i“ﬁ"' 3 sﬂwg
8 Becraas ~fram Baaeline e

o DT R 'Y R .
L e C =08 (inerease) .*

o R 5§ o
et - =l% (incraase)

.
¢

The minof inurease in carbon monoxide -accompanied by a mincr
degrease in oxides of nitrogen may reflect a change in tha
. ova¥all air/fuel ratio. - : o o

A il i -
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TONN QNVIRGNMENTAL PROTECTION AGEVQX n

- Emissian Results From in Autofiobi 1e e

Using the Frantz Vapor Injector




. : .
- e - A ar

W F . 2 t
e Y Ay .

SRR £

cat L T Asopart of a nug :

LT cangy emlssion. tests' on the ‘Frantz Vdpor Ingectorrgystqm was'.

o orune cEmisslon reductions for, hydrocarbon  (F 3

e aafbgp;mqnpxgdef(col-oﬁvup to 44%;.anawnitfqg3 ‘oxide of up -

S e 7 te 388 wWerelelaimed, The device 'was installe 0 8 - -

f\,g'y‘vf~¢w“sppplisd;B¥fg“;ouisvillq,rxentucky“newspager,at,the newspaper's
e cigequest. The installey was not told of the purpose of the. .

A
1
R

!

o Device

“i0 0 2 The 'device tested was a vapor injector system produced by the
‘ 3 Sky :Corpdération, 'Stockton, California. This system added a
© mixture of ‘alr and a vaporized .chemical to the positive crank-
case ventilation line with the amount.of vaporeair mixture - -
. dependent on the manifold vacuunm s
S U T |
.~ Test Progeam v | B

~Thgfdévice was tested on & 1968 Ford Palcon equipped with a .
200 cubic-inch six cylinder engine and manual transmission.

- This -engine was also equipped with the original air injesction
pump, -Two different test procedures were tised -in evalliating -
the emigsions from this device and the vehicle was tested under
three differing conditions. The first four tests were with the
vapor injector as installed by Frantz and the recemmended fluid

cedure (LA4) which is a nonnrefetative self-weighting test

| :ugﬁﬂﬁ'the.nonseand volume sampling system. This procedure ' S

. requitred the ‘collection of a representative sample of the total

.. exhaust from the vehicls., The second two tests used the 1971

+ . Federal-enission test procedure (7-mede) which is 4 continuous
 tailpipe monitoring test using a repetitive driving eycle..

. Iﬁicgis'eest certain portions of the exhaust ave measured and

waigheed docording to the amoung of driving typleal undey- these

- conditions, For both sets of tésts., carbon.monagide (CO), and.

. garbon dioxide (COp) were measured using nondispersive infrared
(NDIR). For the, 7:imode ‘tests hydrocarbon (HC) and oxides of -

T nitrogen (NOx) were analyzed using NDIR also. 1In the LA4 tests

- . e o HC was medsured using flame. iofiization detector (FID) atid NOx

vt uding chemiluminesence. The amount of fuel used for''savh test

S wag measured and reported in kilograms. A. single 7.mod8 test

v 0w 'using the injector with the fluid removed was run to detérmine

. e 7 the effect of the fluid, T

o
i i

continuing evaluation of retrofit devices for'used .
C)-of up to 378, * .

on a4 veliele - . -

dnstallation dnd it is assumed that this was a 'yp@agl;caﬂveréidﬁjf e

~used, ‘Two.of these used the 1972 Fedetal emission test proe« =~

'kOﬁg"?-hodé‘and ofie LA4 were yun after vemoving the vapor injector
and r

eturning the vehicls to baseline condition.
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"fThe results “from 311 tests were rEported in Tabie I uith'eﬁch

“condititn of test identified.  Emission results are reported

s

© Conclusions

"af,“ih gramd per mite (GPM). As:the 7-mbde test was the only one.
. used under.all three canditions; the results from‘this ‘test-oare
"summarxzea beldks : ; . | P

HE- ’;4”co|,ﬂ' T;‘hudx' ',"fﬁi*Fuei;uﬁéd

Vapor Injector . = . | e T
o with fludd 2.8 i‘apl - 4.0. " 1. SRR
.\apor Injector . = T
. no fiiﬂid 203 - 24 L 2.7 - '- 1 1
"Baseline R TC 2T TR 1Y KN O

PR

“ The lowest results éame “from using ‘the vapor iniector with the

fluid removed. ' The hext lowast condition was the baseline with
emissions from the vapor injector with £luid highest on two_out -

g ”-of three pollutants‘ Fuel used for'all tests was identxcalav
. The LA4 résults showed a consaderabre Emount af variation and

are therefore not as reliable as the 7<mode'answers, The :
reasons for variability are unknown but indieste.an emissian _

‘reduction with the device installed. The LA4 test with no

fluid-was voided due to operation error. In order to evaluateA

<7 this device on_ the LA procedure at least $ix more tests would
-, be required. : - , | i .

1. The Franits Vazuf In ector system BHOWB some emission reu

duction on the LA4 tast ovar baseline but atgni finance'of - |
the answers is unkvown due to a high vaviability in the data, -
Insufficient time was available to determine the cauaa of ahis

" emission variability.

.‘3.' The bast results’were obtained £?om the vapur 1n{ector bv”ﬁ

renoving the fiuid.

3, The baseline 7.mode tests gave lower emission values than-

- the test with the Vapor injector installed.

4, The effectiveness of the vagor injector device for reducihg
- ~emissions is appdrently a fuiict
" man1£o1d. This rasults 1n a leanet airnfuel mixtura.

on of the air bled inte the

[
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" The Eﬂﬁuiian cantfbl chhnﬁlasy Diviston (EGTD) ﬂns contuczed by

- - _eha General Services Administration (CSA) concerning s vapor injection

device for use with automobile engines. The device is called the Econo-

 “Mist and 48 a produst of the FAP Corporition of Albuquerque, New Mexico.

" GSA had received information that the Econo-Mist reduced hydrocarbon .
and ‘catbon mondxide emissions and increased fusl sconomy. .At the -
request of GSA, ECTD agréed to test the device. A sagple of the device

. 4Was brought to the EPA laboratory in Asn Ai?bb:.‘. mﬂﬂ.m by FAP

&cdrporation personnel on Jannnfy 13. 1975, -

The Baviroumentsl Proeeetion Ageney raeairus {nformatich about wpany - o

devices for which emission raeduction or fuel edonomy improvement claims
" are made. In somie cases, both claims are made for a single device. In

most cases, thesa devices are being racommended of promoted for retrofit .

 to extisting vehicles alchough soue reprasént advanced nyseeﬁs for

: ﬁaating future standards.

The EPA 18 interattcé in tvaluacing th& validity of ehé elains for
all such devices, because 0f the obvious benefits to the Natiom of -
- identifying devices that live up to their ¢ladms. FPor that reasen the

 ’—§2A invites proponents of cuch devices to provide to the EPA eoﬁpleee
~ technical data on the dévice's prineciple of operation, togethar with

- test data on the device made by independent laboratories., In those
cases in which review by EPA technical staff suggests that the data
submitted holds promise of confirming thé claitns uade for the device,
confirmatory tests of the device are scheduled at the EpA Emissions

- Laboratory at Aam Atbor, Michigan. The results of all such canfirﬂatorf
T test projects are set forth in a series of Technology Aseecsﬁgnt and
: rEvaluatiou Reports. of uhtch this report is one. .

The conclusions drawn from the EPA confirmatory ceats ave nécesaarily

. of limited applicability. A cotiplete evaluation of the éffectiveness of
* an emigssion control systen in achieving its claimed performance 1mprovements

on the sany different types of vehicles that are in actual use requires a
tuch larger sample of test vehidles than ig economically feasible in the
confirinatory test projects conducted by EPA, 1/ For promiising devices .

it s ‘ecdssary tﬁat mare exptensive test programa be cnﬁried out.

TV TR P

1/ ‘Bes Padersl nqmer 38 1R 1233, 3/27/74. for a description of the -
' test protocols proposed for definicive cvslunaionn of chu effective-

ness of rlteofte dtvicto.;-,
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Wl The cbnelusiont £rom the EPA coafiraatory e&cts can be consi&ered

ST te bt quantitatively valid only for the specifid type of vehicle uged in
-~ the EPA tonfirmatory test program. Although it ig ressonable to extra= = .
- i polate the rasults from the EPA eontirnitofy telt to other types of vahicles
= in & directionsl or qualitative miuner, i.a., té suggest that similar :
=7, - tresults #re likely to be achieved on othér types of vehicles, tests of the
"~ .« device oh such other vehitles weuld be raquiud to- :e:mbly qunnt.tfy

dr.’UIt‘ on -other types of vehicles. -

L S . In sunnnty, a device that lives up to its elaiﬁs in the ﬁﬁA
. confirmatofy test must be further tested sccording to protocols deserihed
: o - in footnote 1/, to-quantify its beneficial effects on a broad range -
e _of vehicles, A device which.when tebted: by EPA does not meet the
S claised results would-not appear to be a worthwhile ‘candidate for ‘such -
- further testing from the standpoint of the likelihood of ultitately -
" ° validating the claims made. However, a definitive quantitative evaluatton
: ‘of 1t effectivuncos on & broad range of vehicla types uuuld equally '
requ&re further eusts in aecurdanca with £&6eﬁnte ll. . . ;_,f?!-

Device Descrigtio ; o 53;; ;'

e The Beono-ﬂiht device 19 4’ vacuuu vapor 1nduet£an systaﬂ whieh
attaches to the Positive Crankcase Ventilation (PCV) line of an internal
tombustdion etigitie. A mixture of water and methanol of approximatel E

% 2.5 papts water to' ) part tiethanol is contained in a glass bottle 1eh '
" can be attached by neans of a bracket to a wall ia the engine aompart-
" ment. A hose and fiteinp are supplied so that a connection between
ehe hbtﬁlo and the PCV. line of the eﬁgiae can be made,

. With the device in operaeion. vaeuun Eram the engine pulls ambient
e air through a small orifice in the cap of the bottle and dowm through a
« .7 _ tube which is immérsed in the liquid. . At the bottom of the bottle the

- . -aly is reléased through small holes and bubbles up ‘through the liquid.
.. The resulting vapor is dravn through thé vdcuum hose which is coinected
. to the cap of the bottle, through the PCV line, and into the engine
fnduction sysnem to be tixed with the fuel and ale’ misture. B

- CAn 111uazratiun of the device is on tha fﬂliawing page. “the dhvieg
.- tested has one differefice from the figure; in place of the screw (29)
© gy adjusting air flow, the davice has a fixed orifice of ,022 inch

. diameter in the top of the cap, PAP Corporatien personnel stated that ~~ . .

- this fixed oifice size gives satisfactory air flow for all vahicles, - - .
When the devise was installed on the EPA test vehicles they agreed that
. 4t was performing satisfactorily, having tisde a visual tncpeetioﬁ of
- r.ho bubbung oacurung cmhtn ehe botth. - ‘

I 4 T
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. “mixture contfibutes only adout 0.6 ﬁirgtneq;'_,;ga— N

"',.<corporqgiun observing. ZIastallation took about 20 minutes. - _

-fjjaﬁ‘{§¢d¢?¢1,q;.;ﬁpgac.auge ('75 PTP), described in the Federal Register of

. - -hour (80.5 km/hr). A 1970 Plymouth Valient from the EPA test fleet.

- - the wehicle had previously shown good driveability and fuel aconomy

f“r-,ivehicle;“_ﬂu adjustients K were made after the device was installed;

.
Ry
) hﬁ_‘i

o

K& o > NS .

N .

1 ne gellen of £lutd beportelly lusts for avout 4000 attes ot ¢ v

vehicle travel. Yor the vehicle tested this would mean that of the -~ . - o g
total volume of 1iquid entering the engins, the ﬁnthaﬁql atd water ' S

fhe dévice was installed by EPA with répresentatives from FAP S e

‘nﬁhﬁiunrénuiscioua =¢¢£¢uéhrefcohducetd”acéording‘éb'tﬁa 1975

. Novesber 15, 1072, Additicnal tests included the EPA Highvay Cyole, . - <
- ALl tests vere conducted using an inertis wesght of 3000 pounds (1361 kg) v g
 ‘with 8 road load setting of 10.3 horsepower (7,68 kW) at 50 miles per -

Vis used tor”the“tase'prosrlﬁgi A-complete description of this vehicle
- 18 given on a following page.. . . o T |

it L ) : - T

' The vehicle was tested in three diffevent configurations, first
‘at thé baseline condition, second with the device installed, and third
- with the device connected but the bottle of fluid eipty. ' This last .- . o 2
condition was run in order to distinguish the effects of the vapor R P . .
' -_:ndgeeio? from the enleanuent effect of simply insreasing the adge - e

. Beﬁééaithétest program. began, the yahielé_énstdued to tﬁe
- panufacturet's specifications. Theé carbiretor idle mixtuve adjusts
fment was set to about 0.15% Ydle CO. This was a setting &t which
and which cerresponds to the way a good mechanic would tune the | R qiﬁfQ-
- the’idle CO did not noticeably change, even though additional ais | | S
. was entering the engine due to the device, and driveability remained o ' L
good. : B S Coa _
.'-w._quchéduie'ofthé'eaétéfgun';a)give@'beigwo .
o 1, Baseline tests ﬁighaunfdéviee taifiﬁfé atd 2 Highway Cycles).

2, Baseline tests with dévice installed and 25 miles acoumulated
. dh systen (2 FIP's and 2 Highway Cyales). S e

":l_'qthu on systea (3 FIP's and 2 Highvay Cycles).

' 3. 'Tests with device installed and tiore Ehaﬁi#ﬂbzaégumulich

e b Tests with device inieaiiad but bottlegimptvo! flpfd'and': S
- more than 300 aceumulated midas in this configuretion (2 PIP's ahd e T
- 2 Highuay cyc;aq),_ o - o S : o
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t’_;i';hﬁf‘ffah Ghllcii ﬁﬂﬂtl 9ulrlulkn - 1970 Plyinuth Valtane -
e !i&csion ednnrol lyiecn - Eagiue Hndzfieaeiuh R

typl IR EEER:

C bore R-strokE . .o,
*V’; | ddsplagement .+ . o
- comptession ratio .
’ ﬁnaimun power @ fﬁh

- fuel metevdng . .4

fuel ?equtreﬁunt .

" rivg Train

c:ansﬁiesion type
fiﬂni driva ratio

.m.3 40 % 4.12 idq./86. 36 x 104 78 %m
v 228 CID/3688 & . s _ ;;}ﬁ' "
841l f{ RN
148 tip/l08 KW @ 6000'rpm R A
1=V catburetor S R
"94 RON gasoline S
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3 épeed auedmatie
32.7631
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L T CHassia 3 : R
S .. Chassi Y | Ol
" r - . , . v a - L ' -

RET . cype : .:31; . ‘f'!!;,; R %ﬂi§*ﬁﬁgai°3§§$3¢”1°ﬂ' fraﬂﬁ engine,
; - tlve .13‘ o 40 0 FR 78=14 : C
.. eurb weight . i + & 2920 1bs/L325 kg
el e o dnegtda wedght & 4 - 3000 lbs - |
sl - passenger capasity .- 5
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poaitivé craﬁkcasa ventiiatioﬂ, eﬂgiﬁa

= o blﬁid type . oﬁfa_' o P 6 e e

X o 7 modification
= o miieage onHVéhielé‘éc,stgrezgf eest progfam: 17,850
o ‘

.4 stroke Otts Gyela; OHV. 1n~11na 5 OYIm _J:
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:“' v ﬁgviée &t‘lbw“mileagelﬂ
. avg., bf 2 tests

" Device with 300 miles =
. avg,.of 3 tests

-ineéiqe éieh ﬁb“fluidﬂand'
> 300 mélag - avg.”uf 2 tests (.99)

i ao
5 B

%”f75,FTéU-

- . 391

"o Exhause entssions data gutinarize
o on,..-test vehicle, whan £itted.with the Be
.0 accumulated with the davice installe

d below {1lustribe that the EPA <
ono«Mist devise and with 300 miles- =

dy achieved reductions in HC and CO DU

(grams per kilometve)

Baselinie = Avg, of 2 . - 1.82

1,56

- (499)

On tha EPA Highway Cyale, the Eacones=Mis

Ty

- (.97)
1,60

e Nox

(3,66 (3.73)

1,60

9,43
(5.85) (3.70)

o AFuel Consumptiony - -+

12,0 8,93
(7.4 (3.68)

952 608,
(5.90) (3.73)

9,13 6.0 y
© 7 (142 leres/100 km)

5,96

ST, Cemigedons of 12% and 24% respectively and. an inctease in fuel economy .
o0 of 8 -NOX" emissions incyeased by 12.
.7 system did not significantly change eit |
. sompared to results when the davice vas initially installed. When the
v ¢ fluld was emptied and only alr was being bled to the eéngine through the
.- devies, the emiesions and fusl’ econ
- &8 they were with the £luid, -

-Accumulating 300 miles in the -
her emissisns of fuel ecomomy

omy remained essentially the same - = .

lomposite Mass gmiésidng_f .
grams per mile S

q _“'Pﬁdi-ﬂcoﬁoﬁyl" .
20.0 miles/ga) . .
- (11.8 itres/100 km) - :

éi.snmiieé?gal A
1(19.9411exes/109 km) RO

211 miiesfgal

: éb@f’miléa/ aln:* :
~ (11.4 livres/100 km)

t device had the effect . -

L3 e
O 2oy T R AR ST s Ao . S
TN ST SR S T L
. R e Py PR R

|\ bassline = avg, of 2 tests 93 2.3 6.88
dtibeviéé at, low mileage = .87
.- avg,iof. 2 tests )

", Device with 300 niles w: .
- avge of .2 tests g

;,ffbc916i<éiehnoj£1uia and 97
v 300 tiles - avgs of 2
g . tests S

{.,bf decreasing HC, CO, and NOx emigsions by 2%, 19%, and 3% respectively
‘when the device had accumulated 300 milés. -

_ _ Fuel econémy increased
by 2%, When the fluid was emptied the emissions and fuel gconoty

V'; 5,'ih ramaiﬁad'esaentig;}y the same,

Highway Cyele Mass Eimdssions
- grams pet mnile
(grams per kilometre) | |
L ': S | | Fuel Economy
| H g0 NOox - (Fuel Consumption)
6,88 . . 27,8 miles/gal
(1.43) . 4.27)

2,09 - 6,63 28,9 wiles/gal
OGS (.30 (4.11)

OL - 1,87 - 6,67 28,3 uiled/gal - -
(1.16) (4.10) (8.3 14tren/100 ku)

G60), 1.35) (hik9)

- .58).

. (4 56)

)

e

B . - N W i o LT - 1 -
Mo oL " : . 3
E it AT I._IL' P T T s e ra ,r Cotate, < fee o B L

:.:(8.5_litreatlooﬁkm)L -f-:'f??.

(81 1eres/100 k) .

/7 (8:3 Ltves/100 k)
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The éhaﬂges in emiséion and fuel economy which were. noced ‘on the

. tede vehicle are attributed to the enleanment effect of nhe EconoeMise

“device and might be matéhed by bleeding more air to the carburater,
.This. could be. accomplished by leaning out the tdle mixture andlar
the primary jéé 8, o :lncraasing :he flow through r.he Pcv line. :

Aceumulé ting ovar 300 miles on the device did not yield any

’l -
improvementg q apared Lo ehe resulﬁs when the device wasg initially
ingtalled., !
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Lo A 1,50
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cotiomy, miles per gallon
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S T tabter
.t 195 PTP Composite Results
C “F 7 ass Enissions, grams per mile
| 2 FuelE
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10,
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9.72

'9?57

6,82,
11.0
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Emissiong’ Results and Fuel Economy ,
- Mass Emissions, grinms per mile .
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' EPA -test thelr Turbo Vapor i L€
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The Turbo Vapor'thjectat is 4 vacuur vapor induction systes -

- . Which is-attached to“the PCV line. - Air.is dyawn through an
- -alcohol-and-watey based solution into the base of the cars,

buretor. The dévice comes with instructions so that it can -

. be retrufittqdfgazanywéa?*in¢Luding older vehicles without

PCV 1lines. .

A 1970 Plymouth Valiant, 22§ CID, from the BPA fleet was used .
’fo?athe“grogram." Seven tests were conducted, two without the -
- ~device (baseline), three with the device properly attached,

~and then two more with the f£fiuid bottle empty so that only

air was drawn into the PLV line, These last two tests were
conducted at the request of the sales representative who
delivered the device to the BPA laboratory,

Prior to the tésting, the Valiant's carburetor was set at

2% CO and 650 rpm at idle, and was not adjusted again through-

out the testing. All testing was performed in accordance
with the 1975 Federal Test Proceduye (FTP). PFull details.

. of this procedure are found in the November 15, 1972 Pgderal

Register, Volume 87, Number 221, Part I,

.f »iAil"téstsfweié conducted using the étandard dynamométer inertia’
.. ‘loading for the Valiant which is 3,000 pounds, Test fuel was

Indolene Clear (lead-free standard test fuel).

" Test Results’

The test results are ,
In addition to emission results, fuel economy was determined

ts are summarized as follows: o
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presented in the Appendix of this repaft;.;gf'
a carbon balance methed, Bmission and fuel congumptiqniz_'_i
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- Summary of Results = . -
§ Change from Baselife -

. UIVD Device . TViJLES%tIe”éﬁéﬁgjwlli R

- HC 4,5 decrease . - . ¥ 7.6 deuyense -
co 17,1 decrease ., - - 13.0 decrease
Coy - 9,7 inerease - /. 6.9 increags
NOx 2654 increasy . .- 20.7.increass

Uﬁr“ i‘l-_f ; - v '
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‘The Turbo. Vapor Injector decreased hydrocdrbon and carbon
‘monoxide . emissions with an.accompanying
. of nitrogen. 'Fuel consumption rose sii |
i Without any f£luid, the changes from baseline. demonstrated. i
© " the effect 6f air/fuel ratio enleanment with the addition of
" alr through the 'PCV system. SRR L

“ingrease in oxides
ghtly with the dévicey ,

.. Conclusion

- R ST/ Y
 On the BPA test vehicle, the Tu?bg*Vappr'Inlector vadueod: .

carbon monoxide emissions with an dccompanying equivaleént.

. ineresse in oxides of nitrogen. - No reduction in fuel con-
sumption was observed. e -
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" APPENDIX =

J VI Test Program - 1978 Pederal Téét Pébéedu;e‘”

- #

AR Baseline S o | . |
e R Ao oo o o Puel
;Test Na. . HC . CO 'CO4 NOx - Consumption .

s L gpm gpm ©.oogpm o 0ogpm A TpR §

16-330 ., 2.27 33,55 382.7 436 20,9
o 16-333 . 2,19 ¢ 31,19 406.2  5.78 18, 9
. AVERAGE 2.2 £2.37  379.4 .. 5.07 19, 9

" .u " TVI Devige
o e e . Ruel

- Test No. HC e oy Nox, Consumption
., gpn ~ gpm gpii’ gom’  mpg

©16.338 2,28 28,00 4178 6,30 18:8
l6-341 . 1.99  25.82 4202 6.46  18.81
16-384 2,17 . 26,80 4111 6.50 18,08

©CAVERAGE 2,13 26,81  416.2  6.41 18,82

IVI Device (Bottle Empey).

‘Puel

Test No. HC . €O COp . NOX. Consumptiorf,fr -t

Cgem . gem o gpi gem mpg
16-347 2.1 . 20,48 3905 579 1044,
16-3850 1,97 26,86 413,3  6.45 - 10.0
C AVBRAGE 2,08 28,17 405.4  e2 10,2
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'I‘ht m mk n Vagor. mjae:or marketed in the United sutu by A!o |

“the past five years.' The gensral conclusions

: The Enviroama&tul Protection Ageaci%recntveu 1u£otuaeton abouc tany
devices for which emimsion reduction or fusl economy lmprovesent claims

" ave wmade. In some cases, both claims are made for s singla device. In

most cases, these devices are being recomsanded or promoted for retrofit
to axisting vehicles alehough somas rlprcscnt adwiﬂniﬁ systens for nnnting

future standaxds.

The EPA is interested in nvalulting the v:lidiey of thi elaiﬁl fop

. all such devices,  Secause of the obvious benefits to the Nation of

fdentifying devices that live up to thei® claims., For that resson thé -
technical data on the device's principle of operatiofn; together with

. test data on the device made by independent laboratorvies. In those

cases in which veview by EPA technical staff suggests that the data

- gubmivted hold prouise of confirming the clains nade for the device, e

confirmatory tests of the device are schiaduled at the EPA Emissions

" . Laboratory at Ann Arbor, Michigan. The fesults of all such confirmstory -

test projects are set forth in a seriés of Technology Ansilcinnt and —

Evaluation Reports, of which thtn tiport is one, T
The conelusions drawn from the EPA consarnatory tests are necess

of an emission control systesm in achidving its claimed pevformance -
{mprovements on the many differeut types of vehicles that are in actual
use faquires a much larget sample of test vehicles than is cganaiically
feasible in the confirmatory test projects conducted by EPA.” For

promising devicas it is ﬂccancary ehse more czEcuslve test progrnni be _

curr:n& dut.

The conclustcnn Eruu ehc EEA coniitiaeory tests can bc eonlidcrld

the EPA confirmatory test program., Although it is reascuable to nsuraﬁ

polnte thc reculei from eho E!A cunfienntery test to oehlr eypii of

!

~ EPA invites proponents:of such devites to provide to the EPA complete .. .

1

| to be quineitatively valid only for the spacific typs of vihiele used in B

_ ;uf.gnngiczz gngi. Dal%tsi‘T::aszi: ;f:tntiallf igitngueiien syittjbair- SR
. yaper ble ce, It (- £ & this basic type to be -
' tested by r&ggg !vi S §
- of the four pre ﬁ%w air-vapor bleed device tests wera that fusl sconomy
“improvements 1# any, were small sid were attributed to enlestmsnt of the
air fuel mixture ss opposed to the effects of the added vapors. Simitarly
-~ exhaust esissions changes were minor and were typical of the results of ©
" enlaanmefit of aiv-~fuel ratiocs unear stoichiomatry. The Mark II contsins
. severial'variations on the basic vapor bleed device theme which could
~ alter its performance relative to other devices of this type. In light
~ © of these varistions and an interest in the Mark II eghibited by the
L public and somwe sectors of the advcrungne; EE& lVlluatcd the dcvice.

sarily of limited applicability., A complete evaluation of the .ffeetivaﬁess'g
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© vehidcles, .

- vahicles i a diractt:nal or: qualitative manner, {.e., to suggest that-
similar results axe likely to be achieved on other types of vehicles, ..
tests of the device on such other vehicles would be required to reliably
quautify results oh other types of vehfcles. - = = - . .

' In susmaty, a device thet lives up £o its claims in the EFA confirmae

!'eoty test must be further testuéd according to protocols described ia

footnote 5, to quantify its beueficial effects on a brosd vange of

A device vhich vhen tested by EPA dods not mest the claimed
‘results would not appear to be a worthwhile candidate for such further
testing from the standpoint of the likelihood of ultimately validating
the cleins made. However, & definitive quantitative svaluation of its

further tests in sccordance with footnote 5.

- effactiveness oa & broad range of vehicle types would equally fiquige ’
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Thh'Mhrk.r;jVIbog Injaéédrltc a deﬁi&i fﬁefinahctius an ajrsvapor
nixturs into the intake system of the conventional sparhk ignitad gasoline

engine. The point of induction can be the Positive Crankcase Ventilation

(PCV) 1line, a spacer plite installed between the carburetor and the
intake manifold, or an idle adjustment screw with a hole through the

- center: The latter method was chosan for this evaluation because the
 previcus dvaluations used the PCV induction point.

The spacer plate is

/

eddentially the ssqnlp-'tht PCY induction point.

R The MaerII consists of a latrge giuﬁﬁ jar appro:ﬂnntuly"two-ehiéds SR
- full of a fluld comprised of one part Mark II Econo Mix fluid and twe f
.. papts water.

. pai Alr 1is dravn in through a brass needle valve mounted on
the cast’'alumimum jar cap, aand passes through a plastie tube to a plastic
~bubbler located nesr the bottom of the jar. After bubbling through the - ...

~‘ “fluid, the vesulting sir<vapor uixtive is deawn out of the bottle through
- @ vacuum hose counected to the jar cap, A .022 indh diameter metering .

orifice mounted in the vacuum hose restricts the £low of air-vapor

- mizture to ‘the Vapor Jet, an idle adjustment screw with a hole deilled

‘through the center. The air-vapor misxture is deawn through the Vapor

| - Jet by manifold vacuum. A check valve in uhd‘Vapor Jet 48 intended to

pravent reversal of flow.

!

Fiiﬁra 1 18 a photogeaph of the Mark II as installed fn the vahiglg_

;s used in chis evalustion, & 1971 Chevrolet Vaga: As the Mark It 18
o dedven' by manifold vacuum the volume of vapor delivered td the intake -

nanifold is virtually indepandent o engine displacement. To maximize - .
the effect of the davice, & vehicle with a ssall displacement engine was
selected. Table 1 is the vehicle deseription of the Vegs. Figure 2 is

& schematic of the Vega carburetor with the Vapor Jet installed
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O . g;,mg 1 Mark ‘11 mceuuuon on 1971 Vaga (air cleaner reﬁnwd)

:) g,_=  -1"'1 f: choke valve,

,,,,,

top ait bleed
hoe'idie'cdﬁpenﬂgﬁor” »idle thandel faatriction
| o | _» idle tube

float bowl |

» wain metering jet

. Of£s1d1a bo2ei’£i;:
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- lower idle air ﬁle;é‘
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. 4dle d;gchl?sd hd-l._l_ . . '-Vgpoe' Jut

Fuuu 2 thnmuc o! 'hm catbuetor showitg 1d10 ﬁifeﬂi-l‘-w |
* with Mnrh II‘ViﬂBr Jc: 1nlt111cd. - -




42‘ ' | "X R - ¥ ! ‘“
- ‘Tablel
a | b
L ﬂi‘f WIGLE DRSWTIOII o
guu model yueluh « 1971 Chevrolet vmn nnback
@sion conez'al system ?cv |
':;!mi_u
bors X SEEOKE + & o v v s o n s I .50k 3625 10./88.9 = 92.1
diiplaeeueﬂt‘. S 4.8 8 5 6 6 & & & & g"g fm, 2300 ce o
. comprassion ratdo .+ o s 0 4 s s oo 1 ‘
'm:pimpwag@m:” . :.. . : 90 hplﬁ? k“@“ﬂﬁm
o fual metering .« .+ o Ch s s e b e 1 barrel
: fuel rnquiuﬁeae N EEEEEE 91 RON
©  Deive Train S .
| 'ﬂfaﬂmﬂiﬂﬂ CYPE + ¢ o 0 . "c:,a ‘pﬁﬁd mual
£ina) drive ratio "« « o+ . 2'53 ;
Chassds | ) | o
EYDR o+ o o 6 0 0 0 b o s b 8 s a s £rant engitie, rear dﬂ.ve. uni.tiaad body
. tire ﬁ’.ﬁe e 4 b 6 8 s8-8 b s e-0 & A8 » 13 _
-curh Watght + 4 s ¢ o ¢ @ Wie e e 2340 '
toreda wedght o o0 v ¢ o o o sa 2750
passenger capasity Ve e e 4
’ Eﬁiasion _Control sttg
T basde ¢ T AR
| mneagaygt beginning of ‘tant * ° ,.
7 progt_'am A A RN ER 11.000 ﬁ:l..laﬂ
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Ancurding to Mr. Allen Buot. the ucchnleal adviiqr of A?O.-tht -
- composition of the Econo Mix by voluse is 652 methanol, 34X acatone, ind
. 1% propylena glycol. The banefits of the vapors of Econo Mix-water
nixtyre claimed in the Mark -II owiter's manual are a decreass in riqﬁifld i
octine nusber of the gasoline used, increased fuel econemy, incressed - T
powey, elimination of carbon deposits, extension of engine life, and _— i
' reduction of exhaust smissions. - EPA evaluates devices ia terns of their
. effects on vehicle emisaions, fuel aconomy,. and occasionally Pltfﬂfﬁlﬁci.'
" Additions of methanol and water to gasolifte ave lvown to incresse tha -

octane number of fuel and additions of methanol under sertain conditions
to increase power. Thersefore, it was felt desirable to conduct & pre= -
liminaiy evaluation of the possible benefits of the APO device based on = .
information avatlable in the technical literature concerning the various
‘constituents of the AP0 £luid and measuresants of the operating variables
cf the davice. This evaluation ‘is presented in Appendix L, -

L Tese Procadure

0 - Exhaust emissions tests were conducted acéording to the 1975 Pederal .
" 'Pest Progcedure ('75 FTP), described in the Pederal Register of Novembar 15, -
1972, and -the EPA Hipghway Fuel Econcmy Test (HFET), describad ia the -
Paderal Ragister, Volume 39, Number 200, Octobar 15, 1974, Both of
thase tests are conducted on a chassis dynamemetay and' smploy the Constant -
. Volume Satipling (CVS) procedure, which gives axhaust emissions of HC, :
€0, NO_ and €0, in grams per mile, Fual economy i8 caleulated by the '
earbu:*balancn ﬁnthud. The fusl used was Indolene unleaded 96 RON  ~
gasoline. - \

: The vehiele was tesaed in three dtfferant configurations: baseline, '
with the Mark IX installed but without say £fluid in the jap, and with
the Mark II functioning with fluid, The second configuration was tested
in order to separate. tht tffect uf thu fluid vapors from ehe effect -of - o
ﬁhﬁ ale bl‘ﬂdt ) , A L - S

-Before the baseliue tesaing. the vchicla wai tuned to manufaceurer s
) specifieatinns; The carburetor idle mizture adjustnent was adjusted to
 lean best idle, which for this vehicle tesulted it a 0.2% 4dle CO. The .
idle nixture was adjusted to lean best idle aftér the installation of S
ehaiuarkzgl it edch configuracion tested, In both cases the didle CO was
aga n 0.28. |

| The test schedule plau was two '75 ?TP': and two HFET's for each of
- the following eait coniditions: | B

1,
2,
3,
b

5.
6.

. durability driving schedule described in eht Yedersl Rigih:ﬁr
‘Vol. 37, No. 221, November 15, 1972 ,

Mark II without £luid after mileage adcumulation

;Bhaoltnl afear milangc acuunulttion o

53 »

1

Baseline

Mark II installed buc wtehoue fluid

Mark II with fluid

Maxk II with fluid i!&ir 1500 miles of opnraeton on the.
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' Dum to difficulties encouncered in the test progras additional
tasts vere cn}pdncuq as discussed in the following section, -

Tagt Resules. S ; S .
- . ‘The test schedule wap initially condiceed according to plan.with
- Some additional cysts bagig conducted to.increass confidenge in the ’

- data. After the ) miles, the idle specifications were again set to
manufsacurar's spasification. The two tests following this idle tune ~
had *75 PTP dnd HFET Pwel economy decresses of 8 and 16 perdent respécrively
from the baseline data. Inspection of the vahicle révesled the distributor )

- vacuun line disconnected at the carburétor. .The exact time when the :
vaduum hose was disconnected is not known but it is our belief that the
hose was not recdnnected duriug the idle timing check after the milesge

) - accumulation, The results of the above twé tedts wize discsrded, the,
-~ hose was ruconnected, and the tests ware repeated. Subsegquent tasts” -
- displayed & steady iceveass in hydtocarbédn emisasions appavently indupendent . .
. of the test configuration. Concuryent with the hydvocarbon incresses - T
© was a smaller but still discernible decrease in fuel economy, o

i

‘ Dt
b s " s

N

Thorough diagnostics vevealed low compression in numbiy two cylinder - .
(120 psd ve, 180 psi for the other three cylinders). The hoead was |
- 'vemoved and the axhaust valve of the number tws cylinder was ohserved to
§ ba nildly burndd due to valve sest warpage. In retrodpact it is possible
: that operating the vehicle with the vacuum leak and #o vacuus advance -

contributed to the valve seat warpuge. This valve vas veplaced and the .l!  ;f?  .

valve seat ground; great care was taken not to distueb the deposits on
the head. After the head was veplaced, the car wis drives approxiviktely
- 150 miles with the Mark IT functioning, A second series of "afeer -
- tiileage accumulation" tests wers vun. These are identified alternatively
as "after valve replacement” or "after 2,000 mwiles," as opposed to the -
 original "afeer 1,500 miles,® O :

ot o . The composite results of the '75 FIPs are presented in Table 2;
“ . detailed individual bag results aee given in Appendix 11, The HPET
. results are given in Table 3, Pigures 3 and 4 display the £14l etonomy
W70 values of the '75 PrPe aud HPET's respestively. Figurs 5 displays the
) hydrocdrbon, carbon monoxide and nitrogen oxides emissiens of the '75
. FIPs. Three tests (16-1280, 76-1310 and 76«2458) weta not ideluded in
. thesa Figures because ghey were detetmingd to be statistically invalid:
‘using the Dixon method™ oh the Co, data, - S

. The tepresantatives of the Mark 1T, claim that the device claans the
engive and that it is only after mileage acoumulation that the crue .
- ‘effects of the duvice can be neasursd, Therefore tha effact of the f
.1 exhaust valve=to-seat seil deterioration on the long term affects of the
Mark II must be addvessed. Pirst, as evidenced in FPigure $ the change
in HC eudissions, which are indicative of the leak, did not insrease . :
until after the uileage accutulation was complecsd. Thus the milesgs
dccusilation can be assumed.to have ocouttad normally, Second, when the
HC eunission incressed from upprovimacaly 1.7 to 2.7 grats per mile (gpm)
the fuel econocmy dectedsdd only 4 to 5 pepeent and: tha other gasesus -~ =
- suissions remaited virtually unchatged, This indicates that the loss in =
- compressicn in the one cylinder was relatively miusy and that the cyidnder
continued to fird norually, Agein the opevation of the Mark 1T was not

**uhly'thn.ggnei:bitésa ﬁtiuasu accusulation and aftet the V;IVI'!lﬂllﬁiﬂ '
mefit were considerad because the remaining Cesta wara taken on a mal-

functioning engine, a4 evidenced by the stesdily inoreasing hydrocasbon =
_ominsions, Which vas temsdied by the valve replacesane, =~
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changed and the .oylinder deposits if affected at all would only be y
e L slightly altered in the ona aylinder:. Third, when the valve was raplaced |
" . . . considerable cire was taken not to disturb the combustion chamber depoaits.
.. - 1t is cuy conclusion therafora that the tests taken after the valve was'
- . replaced are‘valid representations of the effect of the Mark Il after
' v approximately 2,000 miles. . . - . o : S

~Tablae & contains the average fusl acomomies and standard deviations
of the:threa donfigurations tested before and after milesge accumilation
. fot the '75 FIP., Also ‘shown aré the percent improvement and t test
value using the no-device configuration bafore mileage acoummlation as. -
: : the base sample. The f£inal column in this table 48 the ragsolution Lo .
=~ - tha ¢ test null hypothasis, i.e., that thete is mo significant differetce .
- .4 " between tha configuration and the base dample with a confidence leval of -
- - 90%. A Hyas!" in this column indicates that there ia u significant - "~
- - difference at that confidence level. By this teat none of the configura= -
tiens ghowed a significant difference from the base sample. While some
. of the configurations; Bhowed mean percent improvements of 2,0 percent
" these changes were not sufficlently diffevent from the test=toetest -
' variability to be considered sigaificant. o

.. Table §'is the same format as Table 6 for the Highway eyele fuel
. economies., While the configurations showed decreases in fual aconomy up
to 3.3 paraent, none were found to be atgnificgngly,difﬁétent~frum the

., , observed variability.

Table 6 is again the same format for the hydrocarboun, carbon
. monoxide, atld nitrogen oxides emissions of the '75 ¥IPa. Many of the
" configurations showed mean persent redudtions in the ordar of 10 perceat, .
and the Mark IT after 2000 miles showed a 16,7 percent raduction in
nitrogen oxides. Despite the apparently large percentages of reduction,
nona of thede ware found to bas asignificantly different from the testato~

‘test variabilicy,

* fha ¢ tests wara calculated using an overall staudard deviation ealdulaéed
by averaging the varisnces of the six test sets (3 configurations bafore -
and 3 after 2000 wiles) using the equationt . ¥

AT . .8 g = 2/3
e 4 - .on, 9 n | |
S et I

li\f'a_ 4 e]

i

where o, ® sample aizg'of tast Qat i

: j hiui»ﬁ the véﬁi&ﬁce (ceandard_dcviaeiou‘aqusrcd)~c£ test Lo
Thii‘iuvoiéan the reasonable agsumptien that whila~eh¢1u¢anva1ue‘pff

the tast ssts may vary, the testeto-test variability within each det i» -
the same for all six sets, | e e
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. variability.

| Gehiela in the diffevent cuﬁfiguraetonc tasted,
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Tiblﬁ 7 gives the levels of ehaago that vare nectsiary to be comie

" siderad significantly diffexsut at 902 confidence with the obsarved test

vaginbility and differvent sisple sizes. This shous that a sample size
of 7 is requirad’to be able to detect with 90% confidence a diffazence
Sanple sizas of this ovder can be -
obtained in this analysis if all the before milesge scoumulation tests
-ats grouped and compared to all tho after 2000 miles tests., This g:oﬂping
should raveal any overall shifts in emissions or fuel economy with
milesge accumulation and thus reveal any long term benefit of the Mﬁrk
I1. - Table 8 shows the results of this gtouping for the emissions over
the '75 PTP and for the fuel ecomomies over the '7$ FTP and HFET: Under
the column titled “Comparative Statistics® are given the pazcent change
1n the group means, the t tast score and the resolution of the same t
test uull ‘hypotheeis as usad in Tablan 4, 5, and 6. . ’

" The G0 and NOx enisciona showed reductions of 72 and 82 eelpeea .
tively but just missed being significantly different fiom test-to-test
The '75 FTP fuel economy improvement of 2% was found

significantly different. From this there appeaved to be a slight due

_ real {mprovement in the 75 FTP fuel ccomomy after mileage accimulatinn

with the Mark II. Thare was av carranpunding improvenent in the HFET -
full econaﬁy. Lo | | _ - B

. Any fuel aconomy benefits that would ranuls frun ehn al:uration of |
- the combustion chambar deposic. would be expectad to ba teflected in

both the 75 FIP and HFET. ' Thus it was diffieult to etvision a long térn
dffact of the Mark I that'would .tend to. 1ﬂprov¢ culy ehc low lpeld |
ttop-aadnga eyﬁn dfiviﬂg Bunl econouy,

Table 9 shows the aoubintd eity/highway Eual acbnony of the test
Also shown is the fual
~consumed and its cost over a period of one year of average driving,
‘asguming the annual mileage of 10,000 miles and gasoline cost of $.60/ .
gallon. The Mark II aftar mileage accumulation showed & savings of .
§2.58 over the no-device configuration befors mileage accumulation.
The price of the Mark IX with Vapor Jet is listed at §47.90, The
owner's manukl recommonds refilling the Mark II with Econo Mix ($1. 93
for a 15 oz, can) every 90 days, yielding an annual operating expense of
$7.80., " Thus, at least for the tast vehiclo the Mark II does not appesr
sconomically justifiable, , . S
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, . “Composite” Gasolise used™ eanolinaéf'
L “ fuel sconomy ; per ysar - cost per
. GConfigueatdon - ____ wmpg . oBbllons 0 _vear -

; . Before mileage .
‘f 7 ageumulation

. no device - . 30,2 - . 3 shes.ee o ¢ -
Mark II .. = - 29,7 .- 3367 - -, 822,02 - . |
Magk II “dky" . 304 . 3289 619434 .
: After 2000 miles - e
.« nodeice - 306 . 328 . $196.08
T L MavkIr . 20,6 3268 . §196.08

- o Mark eyt 303 - 33000 1$198.00 .

‘ (R Performance of the vehicle was not specifically examined, but the |
:) - vehicle was unable to'maintain the havd acceleration occubring from 180 @ -
S . to 200 seconds into the trausient cycle of the '75 FTP. Figure 6 shows i
S ‘this section of the dfiving cyecle, with the ¢ross hatchad area represen=
o . . ting the difference between the presctibed speed tima traca (upper )
Y .7 eurve) and the vehicle's actual speed time trace. Tha "HOT" on the v
' 77 trace was wyitten by the driver indicating that the throttle was wide
open. Huad any power improvements occurred, the vehicle would have been
- better able to follow the prescribed trade and the cross hatched area
... would have been smaller. Sinca no noticeable chatges in this area wera
- produced by any of the contigurations tested, it was comeluded that no

noticeable changes in vehicle performance oceurred,

" Composite FuEk QCOMDRY ¥ e
SR Y- |- N +
w
75 FIP FiBs

i

.- Anﬁuii_ﬁtlnage iO.DOOuillqi e

| 'J***_-éllcliﬂi,gﬂ!t of $Q60/gnllda'
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' Conelusions S | T
. 'The caloulations of the preliminary analysis show that the quantities
 of water, tisthanol, and acetone added by the Mark II are considerably

of the Maxk IT were not considered in the praliminary analysis,

: _ ! -
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. Typical speed-time trace for the Vega in the ragion of 180 to 240

seconds “intu’ the '75 FIP. Cross-hatched area added for elarity.

siihller than additions reported in the literature that produced measures

;'55515 changes it octare requirement, power, or fuel econcmy. The Mark II
can be considerad as' a small auxiliavy cacburetor, which undsr favovable
-conditions delivers a mikxturé with an aie €

uel ratio near stolchiocmetric.

If this dddition to the total cdrbureted mikture were ignored, the =

apparent incresse in fuel econowy was caloulated to be around 0,3 percent
on the '75 FTP. 1If the Mark X1 wers operatad 'dey" it covuld tucresse

", the overall air fuel ratio by 0.28 at idle. Depending on the original
" aie fuel ratio, this sould produce swall but neasurable changes in

euission levels and low spued fusl econcmy, Posuible long term effects

it
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' agonomy was observed with mileage acoumulation,

Bt

B

Ty BT . ) ‘ R
. The test results show that sll configurations tested ylelded the -
- dame emissions and fuel ecunomy within test-tow-test variability. By B

combining all tests before miléage accumulation and ébﬁﬁ&!iﬂ’ thea to
all the after<2000 mile tests, a siguificant 2% incvesse in '75 FTP fual
: ne  There was not'a core
responding increase in HPET fuel economy: Throughout the testing |
sequénce uo improvements in vehicle performance wers observad,

. Based on the results from the test car, the operating expenses of
the Mark I excedded the savings in fuel by a factor of three. . It ig
the conclusion of the analysis that the purchigse price. and operating
expensas of the Mark II do ntt appeat to be justified by the ineignifis

- cant changes in emission lavels and minor fuel economy improvement
- produced by the Mark II. o o




E_% ‘ R

U © . References

o “Eﬁiccton Results fraﬁfan Aucauobild Uiing the ?ranez Vapos Iudector,"
TAEB chorc 472a5. 9/71., | |

'"Evaluaciun of the Turbo - Vapar Indaetar,“ TAEB aepore #73-22. 3/73.
“Evaluluioﬁ of the SCATPAC DGV1ca.? 'PAES Report #74-6. 7/73.

J”An Svaluation af tha Econo-Miat ﬂevica." TAEB Report #75&19, 3/75.
See ?ederal Register 38 FR 11334, 3/27/74, for a dascripeion of the

3 - test protocols proposed for definitiva evaluaeions oe the eEfactivaaesa
: of vetrofit devices, - |

WS W N

6 Natrella, M.G. Experimental Seatiaeicn. Nat, Bur. Seand. Hand.
! 91, Aug. 1, 19630 CoL _

Poeter al al..;“ﬂeather or Knock." Trané. SAE. 62. 195&. be 346,

Ingamells, Stone, Gerber. Unzalman. Effents of Atmoapherin Variables -
of Paﬂﬂanggr Car Oatane Number Raquiremants." SAE Paper #660544.

9 Nicholls, ElmMassiri. and Newhall, "Inlet Msnifold waeer Injection :
'gggog:gerel of Hitrogen Oxides - Theory and Experimanc." SAE Paper S

10 OBere "netonatiOﬂ and Internal conlancé"
Trmg SAE. 2' Jad, 1948. p- 520 :

' '11 Inglﬁulls and Lindquist. "Meehauul as a Mbeor Fuel or a Gaaoline
" Blending. Component," SAE Paper #750123 Feb. 1975, .

.l.f

%fs

- lz'wiga and Lune. “Machanol as a Gasolime Extander - Fuel Beonuvmy,
Eunissions, and High Tenperaeura nriveabtlihy SAE," Paper #741008.

- Oet. 1974. -

- a;°13 Powall. “Raaing Experienee with Methanol and Ethaﬁolanaued MotornFuel
Blends," SAE Paper 075012&. Feb., 1975, o

14 Private comuunication with R. Campion. Exxon Reneareh and Enginaertng.“

15 "Pamsenger Car Fuel Economy Dynamomacar ve. Tr:ek vs. Road“
EPA. ECTD. TAEB R‘pﬂfﬂ #176=1, - ,

16 Prtvata contiunilcation with H. Tau}min. sun 011 coupsny. S -




e CIE e L . 2 R A%
T . O LY
. TN o Nt e ;
) R o e Sy ot : e *
: » Y Y " | At
AR e i 24 e -
" ' \.3”

el U Prelintiaey soalysts of Mavk 11 Vapor Injector
.‘. ""{, ": :!ir..“_ I", ’ ‘;‘. :|:‘ .: » ) l‘:é S , R :‘;‘.- . . . a0 | . ) .
' S ﬁdtﬂ&q;_uﬁgﬁhii“yrlliﬁin&ty‘auat?aia‘13 to determine the approxi=

¢ﬂ;“§;; ‘dta coptedtvation pf the various vapors in the cagbureted aft fuel .~ . 7
4. s mdxturd,and. to-4cdpate them to’ concentrations, raported iu the litevature, = - -
“““>*ﬁﬁkggypdwngg§=pr§§§§?€ynaturabli affects, R | ;
T Mapk tf Beono Mix £iuid is 65% methanol, 34% scetotie/und 1% propylene ¢
1 - .- giyeol by volums, This is mixed one part to two parts water by voluma,
. As obly the-vapors of this mixture ure used and the yapor pressure of L
propylene glytol ia-low (less than 1 mm of Hg at 100 F), we will not .

i
G -

, dnclude it ix our analysis. -

.~ % Watef vipor is dormally added to air-fuel mixturee’ becauss it is
presént in the air, The effects of inoreasing humidity are fairly well.
~ kanown. - It lowers the octane requjrement of the engine, i.e. it acts'as’
. ' & knock suppressor. Potter at al’ found that at 70°F a change in - -
relative humidity £rem 30 to 60 percent decreaséd the requived motor -
ostans number (MON) of the fuel for ay automobile engine from 88 to 86.
Ingamello, Stone, Gerbar and Ungelman found studying eight automobiles
 that the affects of humidity changes on required octane nuithbe® was
linear with the equation! g o -

A 0N, ® = K AR (grains/lb absolite humtdity) . =

- R was obseeved to vary from 0.04 to 0.09 for the cars tasted with an
- © average of 0,045, ‘This is in good agreement with Potter, yielding a 1.4
R O.N. decresse yersus the 2 from Potter for the 30% change in pelative
" - hunidity at 70°F. e T R | B

; I " A8 ® diluent, water vapor also decreases the charge dansity and S
1  {ndicated thermal efficienmcy, Slight power improvement is possible with.

incressing humidity 4 the engine was previously spark limited and ean -
‘take advantage of the increased octane number by inersasing spark advance e
‘and/or increasing charge dénsgty,jppaning“tht_ghrpttla more for & -

 normally aspirated engine), - |
Nichols, Bl-Mesairi and.Reuhalag.inveseiéated the effects of inlet L

wmanifold water injection on oxides of nitrogen dmissions. They found = - ..
‘that at air-fuel ratios nedr stoichiometry, 30 to 50 percent reduction -
of nitric oxide emissions were observed with a water to fuel weight S
gatdo (W/F) of 0,50, The efféats of water injestion on parcent reduction =
of NOx appeared linear in the fange of W/F = 0 = 0.3, The affectivensss

- of water in this regavd was attributed prinarily to its high latent heat.

_ ‘_’nﬁ vaporization rcnultingliu lowey peak combustion camﬁhrntngnn.

: OBcrtlo investigated injections of liquid water and watar-alcohol -
. mistures into the intake manifold as a medns of knock supprassion,
. . While effective, it required large amounts of water, acound 50X of the
" fuel volumss This technique has been used for airplane engines during
- . takeeoff, Much of the effsctiveness of this fiethod has been attributed
T by Obet to the high latant heat of vaporization of the liquids.

i :
By
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.2bility to burn picher of stoichiometric than gasoline, 2) higher

70

Methanol hes been:widely tuvestigated.as a ﬂoiihblf fuel blending =

~ compodent #nd alternate fuel. Ingamslls and Lindquist ™ found, using

different unleaded gasolines, that the addition u£<52"b9'va1uns'uhéhanoi -
increased the MON by 0.1 to 1.5 gatane number (ON) while the addition of -
10X methanol increased the MON by 1.6 to 2.5 ON. They alao raported

« that on & miles per gallow basis the addition of 10% meshanol produced -
an average 3.2% fuel economy loss for'a six car flaet in commuter type

‘deiving, Wigg and Lunt™“reported the effedts of the addition of 15%

. - wmathatol by volume to gasuline on the exhaist emissions of cars operated

ovar the '75 FTP. " For a 1973 car the methanol addition resulted in'a

. 36% imcrease in HG, a '50% decraase in €O, and a 24% decrease in NOx.

These effects however were attributed to 1) the enleanment affect of
using the alcohol blends in carburetords designed for gasoline (The
addition of 13X methanol inereased the equivalende ratio by abeut 0.1
unit.), and 2) the relatively higher latent heat of vaporization of

+ . wathagol resulting ig,a cooler inlet charge and lower peak flame tempers

atures, In Powell's™ review of racing motor-fuel blends he estimates &

 20% gain in power for high compression ratio engines using mathamol

instead of regular gasoline. This was attributed to.methanol's 1) | _Q?—'
octane number and 3) higher heat of vaporization producing coolet, 7‘
denser inilet charges. This power increase also entailed a specific fuel
consumption of methanol being about three times that of gasolina. -

The use of acetoré in fuels has ﬁbu”béan cuuaiiqrad_bury mueﬁ

“because it and other ketones promote the formation of gum, For this -
- reason, production gasoi}nes generally limit naturally occurring hetowas
- to 005 weight percent, |
- used in rading fuels in concentrations of 5% or less. It was used with

Powell reported that acstons was sometimes’ -

mathanol blends as a blend stabilizer and water tolerance booster becausa

_-of its high solvent powars. Cumming and other fuel systam probleaxs R
-asgoclated with acetone and methanol are prevented by deaining and ;

‘flushing of the system after each race. . ) L
Tuining now to the Mark I we can reasonably approximate the cone
centrations of water, methanol, and acetone contributed by the deviae to

- the induction mixture. First the operating variables of the device were .- ;

weasurad, With the aerator valve on the Mark II reservolr adjuptad K
according to the manufacturer's instructions, the air flow inpd the -
valve waé measured with a wet test meter,  The dair flow was L4 cubde |
feet per hour with the engine idling and at steady stite 50;%ph cruise.

- At wide open thottle the flow was lass than .02 cubic Ewet ‘per hour,.

The maxinuw £low rvate measurved, 2.6 cubic fest par hour, was with the

" valve wide open (an improper setting mscovding o tha instructions)..

The temparature of tha reservoiy fluid was maasurved throughout a '75 ¥TP
and Highway test with the teservoir installed in the cay but not connected

R to ‘the vacuum sourde. As therd was no air bubbling through the fiuid .~

the evaporative heat losaag asscdiated with it ware not present. The
initial temiperature wac 80°F dnd the Einal teuperature after 60 minutes

‘wan 93°F and still rising slowly. The vacuum in the bottle with the air
. bubbling rate properly adjusted was 10 inches of mercury, For convenience .
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) ’ -ff ﬁu wil% use an air £low of 1.4 cublc’ eat per houx, ttnarvﬁir t&ﬁﬁéﬁltﬂfﬂ
L "+ of 100°F.and an absolute pressure 1n eh! bnttlc of 20 ia.. Ha in our
S ; 1’ca1cu1at1das belows . | | . .

R OaleuIAtiou ‘of waight of air. vater, nnthanol and acceoue delivared
. pet haur by the Mark Il: o

-l . i

4
1y

.A_“J'.“_‘ﬂgm_n.- . S ~5“:F
| ”;. Ay entering boetla is at 80° .and at 50%: relaetva huﬁidity. o

o y 2, Fluid mixture obaya Racult's law, i.e. each caﬁpaﬂene' equili-
b bpdum vapot praasure above the liquid is equal o the vaper pressure of
,; the pure component's equilibvium vapoy pressura at that temperature .
- tines the mole fraction of thae cuﬁpunéne in the 1iquid mixtura. ' ”

3., The vaporaliquid concaatratians are in equilibriun afaar 'q"

niveu ehe Eéono Mix coﬁpoaicioﬁ of 652 ﬂechanol 342 acetuﬂé and 12
~gzopy1ann glycol. iixed with 2 parta ﬂucnr; the resuictng ﬁixeure per ,
v litre i8¢ , o A .

" wataer- 667 @l | . : I

mehhanal : - 217ml : o N v T I

. | ac&tona . 113 ml
‘j) 4 ) propyl&né slyeol 3ml

1000 ml

T benéity' | - Moles/litre  Mole fraction
Compoient ~ . - g/itkre  Moleo, Wt. pure component in mixture

watey - - - . .00 . 18.0 55.6 BRI ¥

| methanol . 0479 32,0 1YY | o l22
' . .. acetone 0.79 58:1 - 13,6 1035
propylene glycol .04 - 760 S+ 1Y | 001

'Absoiuce pressure 1n bottla is 20 1n. Hg o 510 ﬁm He.

| | - Vapor pressure of " Mole fraction
v .~ - Mole fraction pure gomponant Paretal prnlsura- in air vapor
Component (v in liquid st 100 B din oo H Mi 7 __M__m_ﬂ

Cwater . 842 T 433,085
nethanol oe122 0 280 . a8il oo W088
Y- acatone 035 . 380 138 026

”propylnnu clyuol 00 L , 0.0 000
‘air . ar - ) asa . 425, ) 834

0. 1,000

thgl
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‘these componenta daliverad per tour by the Mark IT ave shown.

Componeat . . in graums .

. " prapylene glycol  0.00 - .00 | .00
- alr f |

e

~ " components delivered by the Mark LI during the '75 FI®, Righway test .

o L Drlviﬁgvfima ’biaaaﬁqe ' Gasplius gonsumed
- Cyela Houes miles  Vega P.E, Gallous = ul. |
ooy L5280 WL 8.7 432 1635 - -
_ High"a?. Y 10.2 39.3 uzﬁp 682 - ‘ N

. Component - _wl. . ale . 1

water L1 010 069 007 %28 022
Cwethanol - 2,49 0.5 1,00 - 0,0 A7 - 0.32

Cmoral  de4l, . %8s . 182

¢ s ¥ -
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it

Balow the dompdsitign of one mole of aiv=vapor mixture (22.4 4 at,
standard condivions of Q°C and 1.atm.) apd the weight and volumes of

e
:’1

Waight per 1 7 . Liguid volume,
mole of mixtyrae "~ Weight delivered ., deliverad iu one

in one hour in grams _houg in ml.,

viker = - L83 .. 3,8 . 3,28
methanol 1.76 B T ¥ A &
acatone B -} k : 73&23 ) ' . ,4009

'24301_ “\“ o ' Slaé ‘ . .ﬁ ‘hﬂh-

ﬂblgcﬁlarwgigﬁc % mble fraction in afrevapor niseuge

at STF 8
. i . i N 3 . - s . ] |
ik ’ 510 o Ho || T v,
. : .(1:4 ﬂ“:ftnlhrqj( %25 mm Hg h% - }1,7 Guo‘fgl/hrt or %ﬂ g(hﬂ.{
" Galeulating the fuel consumed by the test vehicle and the vapor-

and idlet

\_.\‘i RE

1500 -

* Hatimated from the following idle fual consumption data from reference
“13, '75 Ford Pinto = 426 gal./he, '75 VW Rabbit « 388 gal./hr,

tdle. - L0 0.0 -

'95 PP Highwiy . 1dle

Yolume  Vol.% Volume  Vol.%  Volume véi.z:-',

acatone _2.13 0413 - 0.86 - _ 0¢°9 4,09 ,Duﬂ? '
gasoline - 1635, 99,63 982, . 99,70 1500, 99.20

Total volume ofivaﬁor miﬁture-deliﬁetaﬁ t§=uhaiangina by tharuark”ti -‘J-3'Ji S -




oo 0o Thus we gee that considering the vaper componeiits captyibuted by

o~ " theMark IT as part of the fuel, they reprasent a very small fraceion:
570w only 0.30% on the Highway test, 0.37% on the '75 FTP dnd 0,80% at tdle. ’
/T 7 This checks well with the obgerved consumption of 550 ml of raservoir

4. ¢fuld durinig the accumulation of 1600 miles, With a composite fuel
-+ aconoty of 30.4 mpg, 52 gdllons ot 200 litres of gasoline wers usad
. -+ ‘yielding a 0.,28% by voluse addition of the resgrvolr fluid,

. Water addition‘dua“éo the Mark 11 amounted to at moat 0.22% and of
. ‘that, slightly over 50% was the original humidity of the air entering

‘tho Mark II. Asguming an overall stoichiomstric air-fuel ratio, this
 amounks to a 1.4 grains of watar addition per pound of incoming air.

. 'This is equivalent tp a humidity change of a l;cﬁla‘leeo-than one ralative
humddity point at 80°F. Using Ingamells etial, equation for the effect.

| of humidity on octane requirement we can eﬂyacé_;jdauﬁaaee of 0.06 0.N.

v 2 die to the water contributed by the aark,tiﬂ‘-This small change in O.N,

| | 18 ot measurable, ~Using the linear relatiofiship,of water addition to

percent reduction df NOx observed by Nichols et al”, we would expect 2

- 0.3 to 0.3 petcent reduction in NOx emisslons due to the water additions

. of the Mark II if this water were in 4 liquid state when it entared the .

" intake manifold. Bince the Mark II adds otily water vapor the bemefits
‘of the high latent heat of vaporization ave lost.. Thus the actual ™

' affent would be smaller. than the 0.2 to 0.3 percent reduction abova,

_which is alveady way below our test-to=test variability, Most imporeant 3 ;
" of all however is the fact that normal day-to-day weather variations
preduce humidity changes that dwarf those pgoduced by the Mapk IL.

A  The maximum methamol addition of 0.32 volume percent is an opder of . -
:>' © magihdtude smailer thdn reported additions of 3% that producad a2 /1 to -
o 1.8 vetane number change. Assuming that the effects of methanol addition
- .to gasoline are linear with the percentaga of volume addition, we cah_lé”
' astimate the emissions changas over the '75 FIP from the Wigg amd Luat™.
data, . That 18 a 15% by volume addition of methanol to gasoline fesulted
in a 36% inerease in HC, a 50% decrease in CO, and a 24% decredsd in oy
NOox., Thus we might expedt a 0.8% increase in HC, a 1.1% desresase in CO, 1
and a 0.5% deerease in NO%, Again with the Mark II the effedt of kha
high latent heat of vaporization of methanol 1s last so the effect oh
NOX would be less. - These small changes aze not medsurable on the '75
FTP because of the test-to-test variability. Methanol additions of
0.25% are,poutinely added to production’winter gasolines by some oil
companies” to prevent lce eryseal formation in the fual. This sisll
addition is not known to hdve any measurable effact on any engine

 variable, .

1.00 densieyﬁzdi;“-"15;;§aqp;;ga

.0022 vol. fraction H,0 % “Jig-yareTiy oF gasoline - 15 ib. ait
1000 graine/ib, = 1.4 grains H,0/1b. air, A
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o ' Aa meneioned earlief acaﬁaﬂe.ia avoided iﬁ productiau gaculinas. ,
7. It has been used in methanol blend racing fuels, in conceatrations up to
v ' 5%, a8 a bleud stabilizer, uot for any kacwn banefits as an octane or
. power booster. The maxihum conasntration of acetona acontributed by the
' Mark 11 was 0.27%. It is unlikely nhat thta small a coaceutration would
n:praduae any measuzable effects. | ,
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R As mathanal and aaacona ara combustible, the Mark II ean be aon-
gidered 48 an auxiliary carburator. Below is a calculation of its .
' egquivalence ratio. - (Equivalence ratio is the observed airsto=fitel ratio
" by weight divided by the gtolchiometeically aorrect air-fuel ratio for
that fuel. A rich mixtura will have an aquivalance ratio less than 1. 0
and a lean ivture will have one greater than'1.0) P _

N e R L
PR

[N
-

ST 'j‘ﬂy o Malelﬁracticn- , moles of 0, par , !
o T o 4n aly vapor mole of component . Mola fractiqn of
. Lompomeng .- - mixtuge £ . 0. _re

methanol . 1055
‘agatone . 026
‘aie . 834 S »

0y 21 % .83« 175 L e

R R . R ar . - v .
i o . . t

Total ' .187

i B0 equivalence ratio is :i;? # ,935 or sligﬁaly\rich.

8o when tha Mark II éaservair £luid is fresh and 4t 100°F the airuvapor
wixture 18 rich, Whan the rasaepvoir is coolee, the migturs will be .
~leaner. Also with nmileage ‘acdunnulation, as the cotnentraticns of sechanol
and scetone are depletad, the misture will become leanar. BSinse tha
nethattol and acetone vaptesent ae most only 0,59% 'of the fual their
- effect on tha overall airsfuel ratio is minimal, 1f the Mark 1I were
operated without £luid ("dey"), the air antering would lean the carbureted
mixeura. At 1dle an original A/F of 15 011 would go up tot

6,0 lb. air/hr;

or'a l. 8% inovease. The edfeuea of alpuBual raato ahangud o fual -

- acotionty and emipsdions are well dectmented; and whilé this is the wawimum
0 iperease egpectaed, it is su#ficieun at aartain ayv fuel ratios to produce
v suall but measurable changes in emiisions and low épaad fuel sconcuy.
o This would be oparating the Maek II stviskly as ade bleed, and similar
results could be eheainad bv ledning the notwmal idlu uixture adsuntﬁenn.
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‘ﬁa{<&ﬁrbon balance method the carbon added by the Mark II i4 counted, In . °
‘che calctulation, v aarboneto-hydrogen tatio and a density typical of o

© Acetone 2990 - ., .60 - 1850  .0013 2.4

" ‘percent error = (L - %%%%) %100 = 0,127

“That is the caleulated fuel econoﬁy'ia-o.liz higher than aetﬁsliny.w At |

_ higher than actuality. S o e L

" into the miles traveied, as the typical motorist mighté do., Even though'
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" ginece the fuel economies bf this raport are“calculated by thj: :; “_f ;",

i

gasoline are usddy This creates an orror if a gasoline is used that 'ls ?f .

- -not-typical. A o . : R 5

{

. 198 SR - R I
for the '75 FTP we can determine the erréy in the calculsted Suel. ~ ™

bt

'ec¢hoﬁy which résulted when 0.28% of the fuel was not typleal gagoline

but was acetone and methanol.
= : -

sity. - - (Grams of Garbon " .. Voltme

allon (Q&aﬁ.mbiée, wte of fuel) 1 ¥.d fraction 1x 2 x'3

Deti
rams

Pl
Gasoline 2798 o .86 2423 9972 2416 - | -
Methanol & 2990 375 - ~1do w008 0 LF T o

L]

- Total o 2420

i 1

25,0 tpg this error amounts to .030 wpg, or beyond the significance to |
 which we report fuel economy. 7 e

b

if tﬁa methanol and acetonewere naa'considerei_aa fuui.during the

. 175 ¥IP, the calculated fuel acoﬁamy_wuuldlhg (1‘3 %%%%') % 100 -_o.zng_

4

- Por 25.07mpg this amounts to .072Ampg.= This ch&u'in}ﬁhemngaigudé.‘-
of change we would expect by ignoring the fuel content of the Mark I
vapoers, teasuring only the volume of gasoline consumed and dividing it

this ie technieally {ncorrect it still reprdsents a very uinor change in
fuel economy, | R L

. Not discussed above is the possibla long tern effects of the device -
such as altered combustion chambar deposit quality ox quantity. In
" avaluating aftermariet devices, TAEB iz not particularly concerned with
these changes unless they affect the unissions, fuel dbotomy, or per=  .°
formance of the vehicle. ' N ’ -
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| " on April 18, 1979, Scott Environmental Teehnolagvo Ine, perfo?med |
two preliminafy highwﬁy fuel economy eeses under coﬁtraek to Product Proe '
gotions Ine, (Spansor) The tests waere performed on a iaee model automobile
to détermine the fuel saving and pollutant ‘reducing capabilities of "The

V=70 Super Vapor Power! device, Thase preliminary tests-were algso perfcrmed
to determine thé feasibility of further testing. g

TheAﬁase procedure usad wag ehat daveloped by the Environmental
Prohectioa Ageticy (EPA) which simulates non-urban (opéh highway) deiving ..
eonditions. Tha vehicle was tested first in the stock condition to provide
"baseline" exhaust emission and fuel etonomy data.  The vehicle was then ]
retested for exhaust emissions and fuel economy after the device was instailed
for a direet comparison between the results of the twé tests, Tha’ remaining
sactions of this report descride the tese vehicle, daviaa, teat 9r0c¢dures K
and the resules obtained. | ;

2.0 TEST VEHICLE DESCRIPTION

Y The fuel economy tests were’ performed on a 1978 Chevroleat Monte :
Carlo (VIN 123?&83&51044) equipped with a 305 eubie inch V=8 engine and
2 bairel carburetor; automatic transmission and alp conditioning, tr was
also aquipped with the standard General Moutors emission control equxpnent.

Mileage of ehe vehiale nrior to ehp banaline tact wam 28772,8,

3.0 DESCRIBTION: OF DEVICE

The Sponsor's device, called "The V=70 Vapor Power' consiQEQ
_of a "exan Plastie Reservoir" on which is mounted a metal plate cover. This
_eovar has incorporated 1n it, a "hoee and ehack valve conneution". a "mecerinn.

_ device" and a "two stage- Berator™s “A1g0 dnaluded: with this device ave two
_'uneaquarc cantainers of a liquid caneaining tgthanod (pereentage of mechanal
ubkngwit by Scott). one of which .s poured intn th# raservnir along wieh ko

| quarts of discilled water. T
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\ }| Scott Ef'“"""mmal_'reem‘,{ ,E- ogy Ine. T

A.vanuum.soureh is required for the operatioa of this daviee. The =

source of vacuun recounauaea by the ﬁanufacturar is the prtntry 1ntake mani-

flfold vaeuuu port that 18 normally connected to the. posieive erankcase venti=
latien (PCV) valve with a £lexible hose. This hose was Severed at its mide
‘paiﬁ: and two of the thren connection points of the plastic tee (supplied

éeieh thc device) was connected to eaeh of the severed ends of the hose.

5

Using this vacuum gourca, air is drawn in through the "metering device",

. efeating a bubbling ‘ot aeratian action in the 1iquid solueicn eon:ained in _}

the reservoir by the "ewo-stage “aerato". y -
~ The f£luid mizeure in the reservoir, cailed "V-?O Vapor Fuel

© Additive, is a speaially prepated formula of oxygensbearing petroleum

distillateé which when addéd with water produces the vapor" for this system
of vapor injegtion. o

P '

" 4.0 DESCRIPTION OF TEST PROCEDURES o
. The proce&ure ueilized for the fuel economy tests-was the 1976
Faderal "Highway Fuel Economy Test" (HFET). This test procedure (Figure’ l. 0)

was developed by the EPA. apecifically to assess fuel economy of a vehicle -
duting nonnurban driving. The HFET was constructéd from actual speed-versus

 time: traces generatad by\an instrumented test vehicle drivaen over, and aVéEaged, -
» from, & variety of nonnutban voads. whieh preserves the ton-steady-state

“eharacteristics of realnworld dr&ving. The average apeed during the test is
48,2 tiph and the test leagth is 10.2 milas approximating average non=utrban
trip length. The cesting was performed on Scotts chassis dynamameter where.
through the use of fiywheal and a waterbrake. the loads that the vehicle

| would actua&ly encountet. ot tha ‘voad ave reproduced. - The vehicle's exhausﬁ

18 eolladted, diluted and, thoroughly mixed with filtered background air, and
a Rnown constant volume flow is obtained by the uge bf 4 positive displacement

'“"npump. “this procedure is kiown as Coniatant Volune Sampling (CV8). ~The

constaﬁt volume sampler is uged to eollect the exhaust emissions duting the

 cest.’ A portlon of the’' axhaust gas mixcure iy collected in Tedlar bags Eor ;,f”'

B
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L eubiequené eﬁelyeis; Afeer the eemple has been eolleeted. it is ereneferred
_to analyzers where the concenttations bf hydreearbons (HC), carbon monoxide

. (CO). carbon dioxide (coz) and oxides of nitregen (nox) ta the sample bag

are determined. The analyzers provided for the determination of HC eoncens .

~ grations by flame iondization detector (FID). €0 and c02 ‘doneentrations by

- raenrdiepereive 1ﬂffared (NDIR) anelyeie. and Nox concenttetione by ehemda- ',5
”1um1ueeeenee (CL) analysis. "’ '

‘ The initial or baseline test was performed with the vehicle in
its nermel. or stock coﬂfiguretien; 'An inertia waight. of 3500 pounds' was i

N ;_eelected on the chdssis dynamometer, the vehiele adcolerated up to, and
; stabilizéd at, 30 mph and the road load adjusted to the EPA specified edtting

of 12 3. The vehicle was decelerated to 0 mph (idle) and the HFET wag pers .
’,ﬁ fdrmed. The vehicle was eyefeted over two (2) eoﬁplete eyeles. The firse
,eycle being only a warm-up Eur the seeend eyele whieh ie used for- the exhaust |

. pessyrements,

After eempletion of the. baeeline teet. Seott _personnel installed

_ ‘the Sponsor's device. following the instructions supplied with 1k, No

adjustnents ware made to the engine or emisston edﬁprel syeteme other than

- installing the tee fitsing in the PCV valve vasuum line,

. The vahiecle was tested the second tine with the davice 1nste11ed

o 7£e11euiﬁa the sane proceduras as during the baseline test.

i
5,0 CALCULATtONS
The ‘concentration oE He, co, 002 and No are dbteined by eub-

f{traceing ‘the backpround levels of the gases from thoee fleasured in the sample

bage. The reeuleant values are referred to as corrected concentrations. The
grams per mile Eiguree are obtained from caleulations ueing the corvected

. eeneeutratione and the total volutie Elow during eaeh of the three test phases.

 to arrive at a mass valua for each pollutant (He, €O, 002 and ‘NO, )‘; Once the

" nass etilgglons for each test phaee are kiown, the emisatone in grame per mile

are eeluulated ueing the following formula:

I,‘] 7..
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“ where "

'wﬁ - we!ghted nags amiesions of aach pollueaut. 1.e. uc. €0 or |
S uox in grams pey vehacle mile.

s ¥ep ™ uass emissions as caleulated from ehe "traneient“ phaaa of )
the cold start test, in grams per teat phase, ’

R

Yye = mass emissions as caleulated from the "transient" phase of .
the hot start teac. in grams pE? test phase. |

Yy = mass emissious as calculated fron the “stabilized" phase
. )  of the cold start test, in grams per test phase,
The cold start and hot start bage are weighted 0, 43 and 6.57 respectively. L
, Deeailed axpianatiOna of the LQqulaeions can “be fauad in the -
"Feddfal Register. I Vf“ L .

6.0 SUMMARY

Exhause emission ceneeneratians as collected in the integrated bag

-'eamplaa, were calculated using apﬁropria:a instrument ealibration factors.
This "vaw! ggneentration data was then converted to grams of pollutant per
teat’ miié (hasad on a4 10.242 mile test), This data. including all measured

parameters used 1n the miBs enission camputa*ionn for the H?ET. ls 1nc1uded

in Tablés 1.0 and 2.0,
Fuel’ éuon:my Eor each test was caleulated using the procedure outn '

1ined aarlier ih euderal ﬂegister Volume 41, Number 218, Part 600 "Fuel Edonomy -
- of Motor Vehieies“; Nd'@mhet 10. 1976, The urban fuel consumption rates for
’eaah Lestfure 1ﬁclmﬂad at ahe bottom of tables 1 0 and 2.0, o

g e Al -

1bs daaa 3.esentad iﬁ 1able 4.0 summarizas the vehiale aghaust

;maissian nﬁd fuel. .pAgRony tests. porférmed. The exhaust enissions are. pro
{seacmd Aﬁ 3?ams ﬁer‘mile (GPY) for uotal nydrocarboa (HC). earbon monoxide
,;ﬁu_xlcc) aﬂd oxi&hs of nicrogen (No,). Fuel acunomy measuromanas arc uhowﬁ in
o m!ues pnr gailun uee), S S
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W The dete in Summary reble 3.0 ehow ehae the Sponsor's "y<70 Supek_ )

~Power" device improved the fuel eeenemy of the'vehicle for the highway ~ - | .

sconozy. test. by 7.8% but it also inereeeed the hydroeerbons and earbua |
gonoxide emiesions by 3. 62 and 22 8% reepectively as compared to the beee*-
1tne test. - i,
| The tests destribed in hhie tapore ihdiceee that the device pro=
" duced juproved fuel econony from the test vehicle, However, great care -
- tust be taken in interpreeing results obtained from any tests involving a
- single vehicle. The data ¢annot be extrapolated to eetimeee the effants ’
_. of the device on ather vehielee o oﬁ the dverall vehicle population. Valid ye
’ <conelusions regerding the general effeeeiveneee of this deviee cannot be - |
‘rendered until additional tests on representative vehicles are performed.
To £u11y determine the effieisncy df this deviee. Scott recome

eends further tests consisting of at leastt . . )
., 1. Five FTE's dnd HPBI's before and after device 1nstallatien o

L on the same automobile, ‘

or . 2+ Accumulate milesge on efiginal test car to determine if

. device shows improvement with time,

or '3, 1Item number 2 of the BET. Propoeel No. 0112-03-2179~15 of
. April 6, 1979,
or%ﬁ 4 ALl of the above.
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Scett Environmeﬁtal Technology Inc.

PLuMsTsAn'vn.Le“ eA 16048 mcme ms-mss BT TWA 6106069364 _

'TA&LE*:L 0 |

. L " HIGHWAY FUEL. Ecomm
l e EXHAUST EMISSLON DATA SHEET

 Yehiole ___Yl.'g")fb_“f'ﬂot_;té Cario . Odotisters - Date _ " 4)18/79 . ﬁ_
[vm o LE374BBASION . Pinish 287959 . Project _ 1808-01
mcease o PA 340«400 s s‘tarﬁ . 28777.3 o Ruﬁ ;}J o __ o
I‘Iranm _52““"“5-5 . H:l.les - wla ‘Device _ 339&11?19 s K

Carb, ___ 1 . wbag . 20 lewpn, 500 (B) . - pyn. Lood 12.3 RHP @ 50 ?ﬂ’H
.} Englne;_ Y-8 "o 305 K 4°n*mc " Dpyn. Ineftia 3500# o
Analyst: D, Guliek ) L. Driver __S. Stranick _ Caic,ulaeor B, Gulick

,- é l

‘Dry Bulb. 'I'emp.. ¥ R - ,‘ Baromecria Precs., mm Hg - 748, 07 |
Nat Buld Temps, F - 52 cvs Pump Pregs., mn Hg _ﬂ_iS_Laﬁ_m
BRI WaearILb. Dry Ay N  (P) Sample Press., mm Hg 732,83 .
I (®) Factor _ ___0.8066 . - (v) CVS Pump Dlepsy OFR 03107 |

: ' (1) Sample Tamps, R 576 " | .(ﬁ) CVS Pump Revolutfons 13769

! o . DILUTE EXHAUST mmsummm*s | |
§  COMPONENT . PW/TM "~ FAGTOR GRAMS/MILE
”;:')pm e ail, .. 98,33 - -

§ BC Ay 4,08 o G |
oW e m15 0 _SmAZM ... M0 e v
ppmcO exh, . 103 Sl gpeesai0) ARG
% €0y exh. 1,80 _3A2ll 36,0223 207 346,49 |
ppR ROk o -

Lv'-‘

L PP t:oz -

PR N0y 72 65 . B : .
‘(ppa §0,) W see0 . smdmu .sesx 3078 L7




Scott Environmental Technology lnc,.

PLUMSTEAW!LLE. PA. 18949 Pnome:zss-7se 8861 ‘\vx. sao.asa‘s:m“

L - . o f' e - S ,_‘_}:‘\&\ﬁ e
. | © TARLE 2.0
HIGHVAY FUEL EcONOMY
EXHAUS
U 1698 cheveoter. | T EMISSION DATA sasﬁr - |
Vehtele “ﬂ? te Carlo o Odomaters © . - ' pgpe 4/18179 —
Vi 1237433#5104@ Fiuish - 28816 4 . Prﬁjeét 1308*01 g
Lecense PA Ho-400 'V-Bt-.areﬂ_ 28797, 5 Run 2. |
Traus, Automaeie e Miles s Davice V<70 ¢ Vaporizer -
*—WW . b - . -
Cagd, ‘1 . bbls, 2 . Tdle epm | 300 (®) pyn, 1oad 12”*!?@501@11----.
V B ¢ 305 g e
Eagite . CID e BIT4° BIBE e Inereta ;. 35002 -
&nalyst - By Gul:l.ek L  Driver = 8. Stranitk  Caleulato .m,-D' Gulz‘.c_gf
Bry Bulb Teﬁp..i‘ L S | Bai'gmetr:le Pross., mm Hg .743_'97_
det Bulb Temp,, F. 52 - CVS Pump Press., m Hg 15.24
‘. Water/th, bry Aty 24 ~ (P) Bauple Press., 'ma Hg _ 732,83
K) Facvor ' 0.8066 (V) CVS Pusp Disp., PR 0.3107
*) Sample Tetp., R ;__ if - (M) CVS Pump Revolutions 137?__1 )
| - "DILUTE EXHAUST MEASURBMENTS o
- COMPONENT - o PWN/T ~ FAGTOR GRAMS/MILE
pm Hc dill Ll Aggogs ) | ‘ ' ’
R HC Ade _ 5.87 5 K
pRHCexh. SNl 83043088 gy e geet 087w
pn U0 exh. o 1276 3304294 pponax 1p-t Ass0 o
€2 exhe o 185 53042000 ageaaa 2072 m1s.07 co,
pa N0 B . '
'iﬂ !\'02 i e -
pm MO . 8809 -
P uqx) (%) _..1__..“:5.-_*-':1._. __:_530_~_42944 ‘ — 628 19"5 LAl YO,
0 25,99 -
It i
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. " (Baseline) : | o

2 Devies) 0 asee o 1550 L1
S [ Vapor I’owar) T e

ai

L)
A
HL)
E
S
Vo
. _

! 1 .

| 15 i

R

. . 3 - . L T PN

LT




i::' ..’ -.‘V_.“‘:!.h:-l T"ﬂ = .- ‘ " : ’ ': ’ ) ) 1( ' Attachment J

WAYLAND BAPTIST C.LLEGE

e T T Piafnvﬁew Texas79072

. ' - i —_1‘;- ) L . ) AT v - ’ . . ‘ N -4 i ;{ '

. l~ oAt 5 ot " . CoLa .. . : B X . !: it o :’ A
Department of Chemisry R o | __ b ¥

" . ’ ‘:,J. v a v '

l'iaécp 24, '1'972" T e, e

TN V‘irgil A areher, Preaiden‘h o .
General ilagnum, Ines .. P T Ve
265 Garden lwll, Exchange Pa:k L o o , . gk
‘P, 04 Box 45440 T DR - S R ~
”Dallns. Texas - 75245 : - - : e .

" Deaxr nr. Areher: |

. Mubmpﬁﬁﬂﬂs thie Letter you will plense £ind th redults, given in 3
BuAaYy form, of my chemical analysis of the two xhaust Emission Samples
‘which Hére taken Mavch 22.. These samples were taken ufter the V.70 had :

~ ‘been ina'aal‘.l.ed on the vehicle and reprsaent the effect of such installation.

You will also ﬁ.mi, by way of oompn.ri.eon, the reaults of unmples, bikan
‘on: Fabruary 20, prior to the installation of the V=70, . I believe that these
‘results will shovw a considerable decrense in pollutants hes been achieved as
& remﬂ.’o of the installation of the V.70,

I certify that all work was done b:f mes | : SR

Thanking you for this opporﬁuni’oy to be of eaﬁdca, I am, _
el o S - - Yeurs very truly, . | F f
CL : _— o “Janes G, ch, _J:.‘., ?mﬁ.. LLBe \ ‘.

‘ Pro.easo“ of Chenistyy N
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3:-. Jmesl °‘c Gox. Jru Nead. U#vartmm of chemm. amm Bas\tist- cauepa

Mucﬁttom B« 8. sunms obin lqudﬁ (ﬂhéﬁ\-. llath)p W, Vn. Wesleyan College, 1940 K
.o organie chemistry), University of Delavare, 1947
‘Ph.D. physieal organis chemistry), Univeraity of ﬁalwuh. 1949
© LbeBe (Honors), University of Maryland, 1955
Mvmud Studyt Waalilngton Collegk of Law, Agvriean University,
LN George Waahingtaa ﬂntvumﬂy

o =n.um:~.':n-n i‘tnewuhiuu M’oa*.-. Fellow, 164841949

‘Garnegie Fellew; 1949<1951
‘I‘.exa& Fendw; 195931964

'Boniu.‘l.tmm Ment. ‘Taxaaa, Oantineﬂtal 011, ci’aiea Beﬁiae, Gulf Ststn Utiliticn

Amlu:éaon Ghamieal Goi -

1Leetuﬂsh1pn ‘i‘exaa Rnadamy of Saieme Viaiting Leuburer. 19611965

L2 1)

Ba‘hinnal Saieme Foundation Lecturer, 1961 1963

4

Prefﬁuﬂhipil Unwersity ef Délawa.re. 1946~1949

- Wesleyan, 1949=1751 (Dept, Heed) ‘ ‘
"1 .. Middle Ternesses State University, summen, 1950 (V:lss.eing Proressor)
. Us 5, Naval Asademy 1951*19?5
Lamar Univeraity, 1959-1965 (and Researeh mreotar) |
‘University of Baghdad, IRAQ! 1966-1967 (Visiting Profesncs)

o I Oral Roberts Univarsity, 1969«1968 Deim Head e.nd Divigion m:-ec'éor)
) H

Wayland Ba.ptist College, lgéa»preaent Dept. Head)

| Raseu‘eh Eb:peﬂéndes D*ul’ont, 19:10-»1945 (m‘lon aynthesis, aaids owthégia,'maa.yaia)

 Anderson Ohemical’ O, eumser 1949 (ua.eor pu::‘.tioaﬁ,cn
Dubont, summey 1946)5 (dyes)

DuPont, sumses 196) elaetnmaia)
Texaco, - stumer 1967 ( fusl ad&itiveb)

Ph.b. dissertatioﬁ toptct Oxidation (aumbuuinh)

“Pubucationel mos'e than. 100 m tield. Bookat eia

Abgtractor, OltHd, AB'.-:TMCTS 1949- pregent, sore thm 10,000 publiphed abstrasta

, Abatrueeor. ACTA CHAMZCA BCAHDINAVIBA, 19582.1962

| :“'E....o..‘ 'm:. CONDENSER, 1997.1965

Director. Gul.r Btaten Proaeat (watqr poilution). 1)57-1955

| hono:rqt Cutstanding Professch Aua.rd. 1962

Pipsr Professor Avard, nominee 1970, 1991 | E

| mm ( Biog: A.f Yo WHO'Y WHO 1N SOUTIL AND SOUTIWLST, LB os‘ NHEIICAN 561 ENCE,
S g

AMER { OF SCIEMCE, DICTIONARY OF IFPERNATIOHAL BIOSHAPHY, WOWLD WHO'N
WHO IN BOLENGE AND COMIERCE, WORLD WHO'S WHO IN FINANGE AND INDUSTHY, WHO'S .
WHO IN AMEHICAN EDUCATION, WBO*B WHO IN AMERICAN COLLEGES - AND UNIVERSTRLES

 CORINITY LGOS OF AMERION, VHO'S VIO 21 MITHODISH, OUEZANDING mmumaé
0P Mﬂm‘.ﬂl, othai'se
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EXH US"I', EMISSION TESTS

t
"
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T

SAMPLE 25 _(1500 REM, IN Nau*r‘mtﬁ) WITH v-'?_a_

: -"ﬁar‘ticulatas
'Hydrocar'bchs
-Oxides of Nitrﬁegeﬁ_ . S

Sulfur Dioxide .
 Carbon Monoxide

Partioulates

COMPARED WITH SAMBLE 24 _

" B0. Micragr‘an*s par cuble et

W -

80
30
80
- '40

_QOQPM. N

",
ot

1] it
Lon

"

0 Sy

S Tt _-l"\-ag\ R
o oW
" “'-:’:'-{'ff W w

100 Mtcr-agrams per eubtc mataﬁ
S

th
‘ it

-

L

"

-

"

e gn Ll AR o g i
gy e o P WL el e wom
¥ 1 *

80 Micrograms par- cubie meter- :
Hydrocarbons ' 80 " woooon "
Oxides of “Nitrogen 70 " " " "
" Sulfur Dlostde 80 " H " "
Carbor Monoxide .. 140 ! " TR
smx.mﬁ 28 (1000 RPM, IN. DRNE A\‘ Srﬁga NSY WITH \/.u'm
: / ; gk
 Partigulatas B0 hligrsgnams par cuble mater
Hydrocarbons a0 1 " " "
Oxidas of Nitrogeh 0 " i " "
. Sulfur Dioxide 40 ! " e g
- CArbon MOﬂORidé. so n " " it ,J ‘.
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. Deceuber 22, 1980
- i i

. Mr. Richard L. Plock
+ 12900 Preston Road
Suite 715, L. B. 4
: Dallas, TX 75230

UNITED STATES ENVIRONMENTAL PROTECTION A

- 90 " Attachment K
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GENCY o
ANN ARBOR. MICHIGAN 48108 . S A LS
C . GFFIGEOF. . -
AIR, NOISE AND RADIATION,

t

P
P
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. uDaad Me, Plock:

&
et
e

s oowe vould like to cluse out cur file on your devide.

~ ““'on Daceumber 26, 1975 we ;énel.%u.:,a suggested test plan for obtaining data
from en independent Iaboratoty on your device, the “V-70 Vapor Injee~
have assumed that you are '

. torY, . Bince we Yive 'Hot . héard frow you, we.hav ,
vithdrawing your request. for am evaluation at the EPA laboratory.

Recently EPA reavaluated their ‘policy ot the suount.of data required from
ati independent laboratory before an EPA evaluation would "be considered.
Instead of duplicate cold-start tests om three vehicles as required inm
the past we now require duplicate ‘hotwstart tests on only twoe vehicles. -
I am enclosing a desceiption of the new test policy along with an eppli-
cation format in case you may wish to reapply for an. EPA! evaluation of
your device. . | : , k

We would appreciate a responsfe['Efém".'ycug:in.gofmiﬁg us of the action you
plan to take on thi. jmatter.. If you do not plan to apply for EPA testing

L Mneerely,

~yMeredll W, Korth, Devica Evaluation bet‘dingt‘:oé"""
" Yest and Bvaluation Brameh . . ,.
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