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Addendum

A. Gasochol Waiver Decision

Since the completion of the test program described in this report, EPA
has acted to allow the use of 10% ethanol in gasoline. Future control

of this or other fuel additives is authorized under Section 211 of the
1977 Amendments to the Clean Air Act.

B. Air Quality Impact of 100% Gasohol Use

Because of the net increase in HC emissions, (caused by a large increase
in evaporative HC emissions) use of gasohol produced by adding ethanol
to finished gasoline is predicted to cause slightly greater than a 3%
increase in oxident levels and a decrease in ambient CO levels of 277 in
1985, dropping to 5% by 1990 relative to ambient levels if gasohol were
not used.

These predictions are based on the assumptions that:
1. 100% of the fuel used in a given air quality region is gasohol.

This could occur if state tax incentives attract more gasohol to that
state than would otherwise be used.

2. Three-way catalyst vehicles with feedback fuel systems predominate
the market starting in 1981,

3. Gasohol production by adding ethanol to finished gasoline without
adjusting base fuel volatility continues.

4, No effort is made by auto manufacturers to improve evaporative HC
emission control to compensate for the increased volatility of gasohol.

C. Other Changes to this Report:

1. . Test vehicle information has been consolidated to a single table in
Appendix C.

2. A figure summarizing the emissions data for the eleven test vehicles
(7 oxidation catalyst vehicles and 4 three-ways) is included in this
addendum.
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Introduction

A request for a waiver to permit use of 10% Ethanol in gasoline (''gasohol')

is being considered by EPA~Mobile Source Enforcement Division (MSED).
The Emission Control Technology Division (ECTD) in Ann Arbor, MI was
requested to assist MSED by testing ten vehicles on two gasoline fuels
and three gasohol fuels. In addition, ECTD directed Southwest Research
Institute (a contractor laboratory) to test thrf? vehicles on the five
fuels plus other fuels containing MTBE and TBA.=  EPA-ORD was requested
to provide more extensive emission data on two test vehicles.

The Administrator's decision must be made within 180 days of receipt of

The decision date for this waiver is December 16, 1978. Testing support
from MSAPC was requested on September 28, 1978. Vehicles and fuel were
acquired and vehicle tests began October 16 and were completed on Novem-
ber 20. Because of the limited time available, duplicate tests of each
vehicle/fuel combination were planned with retesting for void tests to
be done only on a time available basis.

Summary

Eleven vehicles (4 three-way systems and 7 oxidation catalyst systems)
were tested on five fuels. A summer grade gasoline was selected as the

base fuel and was used both before and after testing on the two commercial

gasohols. Indolene and a gasohol fuel containing Indolene and Ethanol
were the other two fuels. All gasohol fuels used in this program
contained 10 percent Ethanol (by volume). Duplicate tests were planned
on four fuels and four tests were planned on the base fuel.

The test procedure was similar to the standard FTP test normally run on
certification vehicles. Some deviations from this procedure were
required in order to acquire additional data, such as cannister weights.
Also, void test criteria were adjusted when appropriate and when engi-
neering judgement could be used to verify the integrity of the results.

In the following list comparisons of each gasohol fuel are made with the
appropriate base fuel:

1. Gasoho

to 62% on the eleven vehicles tested.

4

o dAmoavanan

P ; .
1 fuels increased evaporative HC emissions an average of 49

2. The two mixed gasohol fuels (gasoline mixed with 107 Ethanol)
decreased exhaust HC by about 97 on all vehicles. The blended
gasohol fuel (gasoline blended with 10% Ethanol for correct vola-
tility) increased exhaust HC by an average of 24% on all vehicles.

3. Total HC (evap. & exhaust) for 3.3 trips per day increased 11 to 32
percent with the gasohol fuels.

1/ Methyl tertiaFfy butyl ether and tertiary butyl alcohol are other
fuel additives for which waivers have been requested.

2/ Sec. 211(f)(4) of the 1977 Clean Air Act Amendments

2/

the application for waiver otherwise the waiver is automatically granted.—
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4. Evaporative emissions contained about 0.6 grams Ethanol and 3.3 to
5.4 grams HC (as CH1 85) with the gasohol fuels.2

5. CO emissions decreased 20 to 34 percent with the gasohol fuels.
6. NOx emissions increased 6 to 11 percent with the gasohol fuels.

7. Fuel economy (by carbon balance) decreased 1 to 5 percent with the
gasohol fuels.

8. Driveability complaints increased with the gasohol fuels.

9. Three-way catalyst systems were not appreciably different from
oxidation catalyst systems in exhaust and evaporative emission
sensitivity to gasohol fuels.

10. It is not known if a gasoline fuel containing 10 percent Ethanol
can be commercially blended to match distillation characteristics
of a gasoline fuel containing no Ethanol.

11. It is not known if a "blended" gasohol with volatility characteristics
similar to a gasoline would give driveability or evaporative emission
levels similar to the gasoline.

Test Procedure

The test procedure agreed upon for the ECTD program was to test each
vehicle twice on each fuel using the standard FTP with SHED procedure as
used for certification tests. Some modifications were necessary to
allow for cannister weights to be taken before and after the Diurnal
Breathing Loss (DBL) test and after the Hot Soak (HS) test.

Void test criteria normally applied to certification tests were waived
for some tests where engineering judgment could be used to verify that
the test results were valid for the purpose of this program. Typical
examples of this include tests where a heat build for diurnal emissions
might be one degree (F) out of tolerance or tests where an exhaust
emission analyzer might respan 3-4 percent low when the tolerance is
+2 percent.

Some portions of the FTP were made more restrictive to provide more
repeatable SHED results.

-The overnight soak tolerance of 12-36 hours was adjusted to 12-24
hours.

~Two preconditioning driving cycles with a one hour hot soak between
them and refueling prior to each cycle were required each time the
fuel type was changed.

3/ Ethanol was measured during 12 Diurnal and 10 Hot Soak Tests.
The HC reported here corresponds to those tests and is corrected
for Ethanol response to the FID.



The complete test procedure is shown in Appendix A. Six vehicles could
be run each day using two SHED and two chassis dynamometers. The vehicles
were separated into two groups. The first group followed the fuel
sequence of 1,2,3,4,5,3 with duplicate tests each time. The second

group followed the fuel sequence of 3,4,5,3 and then fuels 1 and 2 if

time permitted. Nearly all vehicles did receive duplicate tests on all
fuels. '

Fuels

Five fuels were chosen for comparison as follows:

Fuel 1: Indolene

Fuel 2: 90% Indolene (same fuel batch as fuel no. 1) plus 10% Ethanol
Fuel 3: Summer grade gasoline (SG)
Fuel 4: 907 Fuel 3 plus 107 Ethanol

Fuel 5: Blended gasohol containing 10% Ethanol and approximating the
RVP and distillation characteristics of fuel no. 3

The reason for running Fuels 1 and 2 was to show the changes in emissions
which result when the certification fuel is combined with Ethanol thus
increasing fuel volatility.

Fuel 3 was selected as a base fuel which might be representative of
National average summer grade fuel.

Fuel 4 shows the effect on emissions whén Ethanol is added to Fuel 3 as
might be done by a fuel retailer or distributor. Fuel 4 volatility is
higher than Fuel 3.

Fuel 5 was to be a gasohol blend with RVP and distillation curve similar

to Fuel 3. It is not known if this fuel is representative of what a
commercial gasohol would be if it were blended by the refiner to meet
market requirements. DBecause Ethanol significantly alters the distillation
curve it was difficult to blend a gasohol fuel to meet the dlstlllatlon
curve of a gasoline fuel.

All fuels were ordered by MSED from Howell Hydrocarbons. However,
because of time constraints EPA-ECTD started testing on in-house Indolene
(Fuel 1) and blended Fuel 2 using Fuel 1 and locally purchased Ethanol.
Fuels 3,4, and 5 were supplied by Howell Hydrocarbons. Fuel 5 was found
to be out of tolerance and was not used. It was replaced by Howell
Hydrocarbons and the replacement was designated Fuel 6.

A fuel sample was drawn from a fuel cart each time the cart was refueled.
Since the fuel cart capacity is 50 gallons there is at least one fuel
sample for every 55 gallon drum of fuel supplied by MSED. About half of



-7-

these samples have been analyzed by EPA-MVEL, Ethyl Corporation, or
Petroleum Specialities, Inc. Typical fuel inspection data is included
in Appendix B. Figure 1 shows typical distillation data of the five
fuels used at EPA-MVEL.

By comparing Fuel 2 with Fuel 1 or Fuel 4 with Fuel 3 the increase in
volatility caused by the addition of 107 Ethanol can be seen. Fuel 6
compared with Fuel 3 illustrates the difficulty encountered in trying to
blend a "gasohol" to the same distillation curve as a typical gasoline.

A comparison of volatility characteristics of the two gasolines used in
this program with D.0.E. fuel survey inspection data for typical summer
grade gasoline and for Southern California gasoline is shown in Figure
2.

Vehicles

All vehicles were supplied by the vehicle manufacturers. Ten 1978 and

1979 vehicles were to be run. To ensure completion of ten vehicles in

the required time eleven were requested from manufacturers. All eleven
were received and all completed the test sequence.

All eleven vehicles were catalyst equipped - 4 with three-way catalysts
and 7 with oxidation catalysts. The vehicles included four from Ford (2
three-way catalysts and 2 oxidation catalysts); four from GM (2 three-
way catalysts and 2 oxidation catalysts); two from Chrysler; and 1 from
Toyota. Vehicle information sheets are included in Appendix C.

Data and Discussion

The data has been summarized and emissions on each gasoline and gasohol
fuel are shown in Figures 3, 4, and 5. The total hydrocarbon exhaust
plus evaporative emissions for 3.3 trips per day are designated "TOTHC".
DEL, HSL, and TLOSS are the diurnal, hot soak, and total evaporative
emissions, respectively.

Emissions and fuel economy for Indolene with 10 percent Ethanol are
compared with Indolene and the two "commercial" gasohols are compared
with the SG base fuel (Fuel 3) for all vehicles (Figure 6). The gasohol
fuels increased both diurnal and hot soak evaporative emissions by 29 to
71 percent. Total evaporative emissions increased by 49 to 62 percent
on gasohol fuels. Total HC emissions (evap. plus exhaust) increased by
11 to 32 percent on gasohol fuels. CO emissions decreased 20 to 34
percent and fuel economy decreased 1 to 5 percent on gasohol. NOx
increased 6 to 11 percent on gasohol fuels.

Evaporative emissions with Fuel 6 (blended gasohol) were slightly lower
than with Fuel 4 but HC and CO exhaust emissions were higher on Fuel 6

than on Fuel 4. The total HC (exhaust plus evap) for 3.3 trips per day
were higher. Fuel 4/3 showed an 18 percent increase and Fuel 6/3 showed
a 32 percent increase in total HC emissions.



~p

TEMT

100

-8~
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AVERAGE EMISSIONS OF 7 1978-79 OXIDATION CATALYST VEHICLES.
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The fuel inspection data shows that gasohol fuels blendéd by adding
Ethanol to a base gasoline are more volatile than the base fuel. The
increased RVP and front end volatility of gasohol would be expected to
increase diurnal and hot soak losses, respectively. The oxygen present
in alcohol causes leaner operation and would be expected to decrease
exhaust HC and CO, unless other fuel characteristic changes such as
density, viscosity, or volatility were dominant.

Vehicle emission data supports the above relationships:

1. Higher RVP gave higher diurnal losses.

2, Increased front end volatility (up to 50% point) increased hot
soak losses,

3. Gasohol generally gave lower HC and CO exhaust emissions than
gasoline.

One exception was Fuel 6 - a blended gasohol. Driveability was poor
with stumbling, hesitation and backfiring during acceleration on some
vehicles. The HC emissions were 24% higher on this gasohol than on the
base fuel. CO emissions were 207 lower but this is not as great as the
347 decrease in CO emissions seen with the other two gasohols.

The mean emissions, fuel ecnomy, and cannister weights were determined
for each vehicle on each fuel. These tables are presented in appendix
D. Note that the fuels are shown in the order run in these tables.
Summaries showing the average of vehicle means for all vehicles; for the
TWC vehicles; and for the oxidation catalyst vehicles are shown in
Tables 1,2, and 3, respectively. Here the means for the five fuels, the
difference between selected fuels and ratios of the means of selected
fuels is given.

The emissions and fuel economy data in these tables was presented in
Figures 3,4, and 5. The last 5 columns of each table contain cannistet
weight data (grams): ‘

BDBL = before diurnal test
ADBL after diurnal test
AHSL = after hot soak test,
DDBL = A diurnal (ADBL-BDBL) -
DTEST = A test (AHSL~BDBL)

Cannister weights could not be measured before the hot soak test without
interfering with the test.

The cannister weight gains during the diurnal breathing loss tests

(DDBL) are related to the Reid Vapor Pressures of the fuels. The cannister
weights before the diurnal test (BDBL) (which is after a 12-24 hour

soak) are fuel related but it is not clear which fuel parameter(s) exert
the strongest influence.



MEANS OF aLl. TESTS HC co NOX  CO2  FE DRL  HSL TLOSS TOTHC  8DBL ADBL AHSL DDHL
S (GRAMS/MILE) —=m=m | {4P0) lomemmcccccmcrcccccma~an {GRAMS) —=——== ——menmemecaa.
FUFL N
FUEL 1 (19 0451 6.61 1,16 470, 19,3 1412 1.02 2.16 15.60 890, 904. 885, 13.3
FUEL 2 (21 0610 4439 1.26 467a 19,0 1445 1,75 3.20 17+35 891. 907. 892. 1643
FUrL 3 (41) 04535  B.20 1.25 672. 19.1 2.51 1463 4,15 21.11  900. 919. 898. 19.4
FUEL 4 21 0,690 5,51 1.33 46H, 18,8 4,04 2,68 6,72 24,97 905. 927. 908. 21.5
FUEL 6 (25) 0.665  6.57 1.38 482, 18,2 3.93 2,26 6.17 27.76  905. 924, 905. 19.3

TABLE 1 cmecene meceeoe meme cmmee—-

FNVIRONMENTAL PROTECTION AGENCY
MNOTOR VEHICLE EMISSION | ABORATORY
ANN ArRtOR, MICHIGaN

- a0 T - 0 D - - - W g - -

GASOHOL PROGRAM DATA SUMMARY PROCESSED: DEC 15+ 1978
(REVISION A: DEC. 27, 1978)
CATALYST TYPES: 3-WAYS AND OX-CATS

NUMBER OF VERICLES: 11

DIFFERENCES HETWEEN MEANS

FUEL ¢ = FusL 1 “e4]  =2.23 0,09 =3, =-U.4 0.33 0.73 1.06 1.76 1. 4. 7. 3.0
FUFL 3 = Furl 1 0.n84 1.9 0,08 2e =0.2 139 0.61 2.00 5.52 10. 16. 12, 6.1
FUEL 4 = Furl 3 - 045 -2,69 0,08 -4, =-0,3 1,53 1,06 2,57 3.86 S. 8, 10. 2.1
FUEL 6 = FurL 3 0.130 -1.63 N.13 1u, -0.9 letl 0.61 2.02 6.65 Se Se 7. -,
RATTIOS OF ™MFANS (%)
FUEL 2 7 FurL 1 , 91, 6n, 108. 99, 9R, 129, 171. 149Y. 111, 100. 100. 101, 122.
FUFL. 3 7 Furl 1 119. 12¢¢ 107+ 100. 99. 224+ 160. 193, 135, 101. 102. 101« 145,
FUEL « 7 Furl 3 92, 67, 106. 99. 99, 16l. 164. 162 118, 101 101. 101. 1ll.
FUFL & /7 FutlL 3 124, Boe 111. 102. 95, 156, 137, 149, 132, 101. 10l1. 101. 100.

NOTES: 1o TOTHC IS TOTAL HC EMISSIONS (r XHAUST « EVAPURATIVE) FOR 3.3 TRIPS PER DAY,

2e FUEL DESUHIPTIONS-

1o IMDULENE (RVP=9.0), SOURCE: EPA MVEL LA® FUEL IN 1SE FOR CERTIFICATION TESTING.

2e 90% INDOLENE + 10% ETHANOL (PVP=9,3). SOURCE?: BLENDED USING FUEL NO.

1 AND ¢

Jo COMMFRCIAL GASOLINE (RVP=10.0). SOURCF: H0 ELL HYDROCARBONS (MSEH ORDEK),

Go 902 FUFL NOy 3 + 10% FTHaMOL (RVP=10.7). SOURCE: HOWELL HYDROCAR:HONS

Se BIINLFD GASORNL CONTAINISG 10% ETHAMOL (nVE=10,0)e SOURCF: MOWFLL HYDROCARAONS

00 PROOF ETHANOL AT

(MSED Ur.NER) .
(MSF ()

0oDFRY,

nTESY

=23,
“2,
-131,

-29.

t PA MVEL

-_g'[._



ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE EMISSION ( ABORATORY
ANN ARBOUR. MICHIGAN

Table 2. GASOHOL PRO5RAM DATA SUMMARY PROCESSED: DEC 15e 1978
SeSmess Seseses TETT memeses (REVISION A: DEC. 27, 1978)

CATALYST TYPES 3-wAYS
NUMHER OF VEH]CLES: &

- -~ - - -

MEANS OF aLL TESTS HC cu NOX CO2 Fr  DBL  HSL TLOSS TOTHC BDBL ADBL AHSL OuRL DTEST
{=em== (GRAMS/MILE ) m=em= | (MPG) |=r=cccecmcccrancaccenao (GRAMS) mmmecercsmccccaam e o \
FUEL N
-——— -
FUEL 1 (9 0.762 3,96 0,79 479, 18,8 1.13 0,95 2,08 10.75S 954, 969, 944, 15,0 =-6.4
FUEL 2 t10) 06247  3.29 0Bl 475 1843 138 1481 3,19 13449 958. 976, 953, 1843 1.4
FUFL 3 (16) Ne314  4o0h 0,81 479, 1Be7 1.96 1,48 3.45 14465 97]. 993. 96H. 21.7 =29
FUFL & « 8 0.316 4,26 0,85 477, 18,2 2.67 2.11 4,79 17.41 977. 1002. 979, 25.4 2.1
FUEL 6 {9 0,445  5.57 0.89 488. 17.6 2.77 2.26 5.03 21.24 977, 999. 978. 21.9 1.1

DIFFERENCES RETWEEN MEANS

e mE SRR m e wmSmma T mew---

FUEL 2 = FutL 1 -2015 =~0,05 0,03 ~4s =0,5 0.25 0.86 1,11 2.74 3. 6, 11,

3.3 7.8
FUEL. 3 = FUFL ] 0.053 0.70 0.02 le =-0,1 0.83 0,53 1.36 3.90 17. 23. 20. 6.7 3.5
FUEL & =~ rieL 3 =001 =0.38 0.04 =3¢ =0,5 071 0,63 1.34 276 Se. 9. 10. 3.7 Sel
FUFL € = FURL 3 0-‘31 0.93 0007 9. -lol 0080 0.78 1058 6.60 6. 6. lo. 0.3 4,0

RATIUS OF MEANS (%)

FUEL 2 /7 FurL 1 Q4, 83, 103. 99, 98, 122. 190, 153. 125, 100. 10l1. 101, 122. =21,
FUEL 3 7 FurpL ) v 120. 118s 103s 100. 10ne 174. 156, 165. 136, 102 102. 102+ 145, 46,
FUEL 4 / FUEL 3 100. 92, 105. 99, 97. 136. 142. 139. 119, 1o1. 101. 101. 117. ~-72.
FUEL & 7/ FureL 3 - 142 120, 109, 10<. 94, 14l. 152, 146, 145, iol. 101. 101, 101. =38,

NOTES: 1s TOTHC IS TOTAL HC EMISSIONS (EXHAUST + EVAPORATIVE) FOR 3,3 TRIPS PER DAY,

2e FUFL DESCHRIPTIONS-
Yo INDOLENF (RVP=9,0)s SOURCE: EPA MVFL Lap FUEL IN USE FOR CERTIFICATION TESTING,.
2. 90% INDOLENE « 10% ETHANUL (RVP=9,3). SOURCE: BLENDED USING FUEL NO, 1 AND 200 PROOF ETHANOL AT tPA MmVEL
3. COMMERCTIAL GASOLINE (RVP=10.0). SOURCE: nOwtELL HYDROCARBONS (MSE() ORDER) .
4o 90% FUFL NO. 3 + 10% ETHANOL (RVP=10.7)e SOURCE: HOWELL HYDROCAREONS (MSED OwDER) .
6, BLENUFD GASOHOL CONTAINING 10% ETHANOL (RVP=10,0). SOURCE: HOWELL HYODRQCARBOIS (MSED ORDER).

(5. OUT OF SPECIFICATIONS, NOT USED FOR VEHICLE TESTS.)



ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE EMISSION | ABORATORY
ANN aRHBUR, MICHIGaN

Table 3. GASOHNL PROUR-M DATA SUMMARY PROCESSED: DEC 15+ 1978
CATALYST TYPE: OX=CATS
NUMBER UF VEHICLES: 7
MEANS OF apL TESTS HC Ccu NOX coe Fre DHL HSL.  TLOSS TOTHC BDBL ADBL AHSL DDHL  nTEST
| ~=eee (GRAMS/MILE) =m==-~ | (MP3) |e=~=ceccccaccsccwccenaa. (GRAMS) - mmecmcccccncnccccnceae [
FUEL N
FUEL 1 (10) 0.559 8,14 1,38 465. 19,6 1.12 1.06 2,18 18.37 854, 866+ ESN. 12¢3 =4,]
FurL 2 (1 0.503 S.71 1.51 463, 19,3 1.50 1,71 3.21 19.%6 853. B68., 854, 15.1 l.0
FUFL 3 (25) 04660 10.26 1.50 465. 19,3 2.83 1.72 4.54 24.81 859, A77. A58, 18.0 -1.6
FUFKL & (13) 0.590 6.22 1460 464, 19,2 4eB2 3.00 7.82 29.29 865, B8B4. 86R”, 19.3 3.1
FUFL 6 (16) 0.791 Tl 1,66 4TY, 1B,4 4,59 2,22 6,82 31.49 864, BBl., B64, 17.8 0.2
DIFFERENCES BETWEEN MEANS
FUEL ¢ = Fu¥L 1 -.n56 =3,13 0,13 ~2. =0,3 Q.38 0,65 1.03 l.19 -1l 2e 44 ¢.8 Sl
FyFy 3 = Fykg 1 0.102 2,10 0,12 Jo =0,46 1.71 0,66 2,37 6444 Se 11, B 5.7 2.5
FUEL & = FUEL 3 -7l =4.02 Nl 4, ~0,1 199 1.28 3.27 He669 6. 7. 10 1.2 4.6
FUEL & - FUEL 3 0.130 <3,10 0,17 1le =0,8 1476 0.51 2.27 6468 4e 4o be =0l 1.8
RATIUS OF JFANS (&)
FUEL ¢ 7/ FurL 1 e 90, 62. 110. 99, 98, 134. 162, 147, 107, 100, 100+ 101. 122. =-24,
FUEIL 3 7 FurFL ] 118. 120, 109. 1014, 98, 252. 162, 209, ° 135, 101. 10l. 101. 146, 39,
FUEL. &« / FU#L 3 a9, 6le 107, 99, 99, 170. 175, 172. 118, 101, 101. 101. 107, -195,
FUELL 6 / rueL 3 170, 7he 1lle l0¢<. 96, 102. 130, 150, 127, © 101s 100+ 10i. 99, =14,

NOTES: le TOTHC IS TOTAL HC EMISSIONS (1 XHAUST ¢ EVAPORATIVE) FOR 3.3 TRIPS PER DAY,

2¢ FOUFL DEST=IPTIONS-
1. INDULENE (RVP=9,0)s SOURCE: EPA MVEL LA FUEL IN 1SE FOR CERTIFICATION TESTING.
2e 90% INDOLENE + 10% ETHANGL (RVP=9,3). SOURCES: BLENDED USING FUEL NU. 1 AND 200 PROOF ETHANOL AT cPA MVEL
3. COMMERCTAL GASOLTINE (RVP=10.0). SOURCE: -10:wELL HYDROCARBONS (MSED ORDER),
Ge 90% FUFL NO, 3 + 10% ETHANOL (RVP=10.7). SOURCE: HOWELL HYDROCARNKONS (MSED OrDER) .
6o BLENED GASOHOL CONTAINING 10% ETHAMUL (RVP=]10,0). SOURCF: HOWELL HYDROCARAOrS (MSED 020ER) .,

(Ge OUT F SPECIFICATIONS. NOT USED FOR VEHICLF TESTS.Y
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Vehicle operation on the FTP causes a net decrease in cannister weight
from after the diurnal test to after the hot soak test (AHSL-ADBL).
This indicates that the cannister is purging during the test and that
there was plenty of cannister capacity available during the hot soak
test. High hot soak losses then imply that the evaporative emission
control systems do not effectively trap hot soak emissions on these
vehicles, This is an important consideration since hot soak losses are
more significant than diurnal losses from an air quality viewpoint.
This is because there is only one diurnal per day but an average of 3.3
hot soaks per day per vehicle in "real world" use.

SHED Alcohol Data

Ethanol measurements were made on some evaporative emissions tests.
Capability for Ethanol measurement did not exist at EPA-MVEL at the
start of this program. The Laboratory Branch, in conjunction with
EPA-ORD, was able to provide a gas chromatoéraph and procedure capable
of measuring SHED Ethanol concentrations in time to obtain data part way
through the program.

Ethanol emissions from gasohol fuels 4 and 6 for the diurnal and hot
soak test ranged from .1 to.6 grams for each test. The ‘average diurnal
emissions were 0.26 grams Ethanol on 12 tests and the average hot soak
emissions were 0.33 grams Ethanol on 10 tests. 'This amounts to 0,6
grams Ethanol for a complete test or 1,35 grams Ethanol for 3.3 trips*.

Correcting the SHED FID for response to Ethanol would result in a decrease
in SHED HC of about 5 percent for the gasohol fuels. The Ethanol present
as determined by the GC would then have to be added to the SHED HC to
arrive at the total evaporative HC plus Ethanol emissions. This can not
be done directly since HC is given in grams of CH (MW=13.85) and
Ethanol is given in grams of C2H OH (MW=46). The teported HC emissions
(evaporative and exhaust) are not corrected for Ethanol response of the
FID nor for measured Ethanol in the sample.

Driveability

Driveability experiments were not run. However, drivers were requested
to note any driveability comments on the test data sheets. These
comments indicate a slight degradation in driveability on some vehicles
on Fuels 2, 3, and 4. A more severe degradation in driveability on Fuel
6 was noted, with occurrences of backfiring and poor acceleration on
several vehicles.

Conclusion

The purpose of this test program was to evaluate the effect on emissions
(evaporative and exhaust) that the use of gasohol would have. The data

*3.3 trips per day = DBL X 1.0 + HSL X 3.3
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shows that gasohol increased total hydrocarbon emissions by 11 to 32
percent and NOx emissions by 6 to 11 percent while decreasing CO emissions
by 20 to 34 percent on the eleven 1978 and 1979 vehicles tested.

Driveability on the blended gasohol (Fuel 6) degraded to the extent that
if commercial fuel like Fuel 6 were used it is likely that persons using
this fuel would either stop using it or would have their vehicles adjusted
to compensate for the different fuel. This would most likely be an air-
fuel ratio (A/F) adjustment towards richer operation. Once properly
adjusted for gasohol fuel the vehicle exhaust emissions might be expected
to be similar to emissions from a vehicle correctly adjusted for and
running on gasoline, but evaporative emissions would remain high.
However, if a vehicle adjusted for gasohol were then operated on gasoline
a rich A/F ratio would result and would likely cause a marked increase

in HC and CO emissions while not affecting driveability.

Driveability comments on Indolene plus 10 percent Ethanol compared with
Indolene and on S.G. plus 10 percent Ethanol compared with S.G. indicated
that the driveability was the same in some cases and slightly degraded
(hard to start and stalling when cold) in other cases. Thus these
"mixed'" gasohols did not pose the driveability problem that the '"blended"
gasohol did.

It is not known if a decreased volatility gasohol could be blended which
would not cause an increase in evaporative emissions or degradation in
driveability on in-use vehicles. The "blended" gasohol (Fuel 6) used in
this program did result in increased evaporative emissions over Fuel 3
even though its RVP and distillation curve were adjusted close to that
of Fuel 3.

Other considerations regarding the use of Ethanol in gasoline, such as
emission system deterioration, fuel system compatability, or cost of
production were beyond the scope of this program and were not addressed.
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Appendix A,
Test Procedure
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Gasohol Test Sequence

Drain and refuel to 207 tank capacity.
Run 1 LA-4 cycle.

a.

Check idle CO and RPM first time on each fuel.

Hot soak one hour (key off to key on).

Drain and refuel to 407 tank capacity.

Run 1 LA-4 cycle.

Soak 12-24 hours @ 68-86F (key off to key on).
Run 1 FTP with SHED:

a.
b.
c.
d.
e.
f.

g.

h.
i.

Drain and refuel to 407 tank capacity (leave fuel cap off).
Move vehicle to SHED.

Weigh cannister.

Check cannister lines. :

Perform 1 hour diurnal heat build. (Fuel cap on @ 60°F.)
Immediately after heat build:

~Remove heat blanket

~Weigh cannister

~Reinstall cannister & check cannister lines.

Run 3 bag FTP emissions test within 15-60 minutes of end of
diurnal test,

Run 1 hour hot socak immediately following emissions test.
Weigh cannister immediately following hot soak test.

Precondition for next test:

a.
b.
c.

If within 24 hours of FIP key off go to step 4.
If longer than 24 hours since FTP key off go to step 1.
If changing fuel type go to step 1.

Two tests for each fuel type with following sequence:

1,2,3,4,6,3 for group 1 vehicles.
3,4,6,3,1,2 for group 2 vehicles.
(6 fuel runs X 2 tests each X 11 vehicles = 132 tests)
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Appendix B.
Test Fuel Data



ITEM

1. API Gravity H-3,4,5,6

2, Sp. Gr.

3. R.O.N.

4. M.O.N.

5. Ole. %

6. Aro. %

7. RVP, PSI

8. Dist., F,

~1/ H = Howell Hydrocarbons, Ethyl
= Calculated value.

2/ D.0.E. Fuel Survey, Summer, 1977,

3/ Fuels 1-6 were analyzed by EPA.

4/ MVMA Fuel Survey, Summer, 1977.

C

Analyzed

by 1/

C

E-1,2,3,4

-23=

Typical Fuel Inspection Data

H-3,4,5,6

H-5,6

E-1

H-3,4,5,6

E-1
H-3,4,5,6

M-1-6

3/

IBP
107
20%
30%
40%
50%
607%
70%
80%
90%
EP

Fuel 1 Fuel 2 Fuel 3 Fuel 4 Fuel 5 Fuel 6 Nat'l. Calif.
EPA EPA Howell Howell Howell Howell Avg. 2/ 2/
- - 57.5 56.5 61.0 52.6 59.3 57.7
- - 0.749 0.753 0.735 0.769 .742 .748
98.0 100.5 92.0 95.4 95.5 96.4 92.9 93.2
- - 82.6 84.2 88.1 88.6 83.9 84.7
2.5 - 16.5 16.6 0.4  17.6 7.4
4/
24.0 - 28.5 28.9 23.0 34.6 30.8— -
9.0 9.2 10.0 10.7 7.9 10.0 9.8 8.4
87 94 89 86 107 94 89 94
128 130 119 118 126 126 121 126
162 147 142 132 136 139 146 147
194 156 167 144 145 150 171 168
215 179 196 154 152 162 - -
229 220 227 201 205 242 221 216
240 234 255 243 232 280 - -
253 245 287 272 260 311 266 275
274 265 321 314 295 335 - -
313 309 360 355 321 370 333 344
383 386 417 413 337 408 410 413

EPA-MVEL, D = D.0.E. Fuel Survey,
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Appendix C.
Vehicle Specification



VEHICLE SPECIFICATIONS
Vehicle I.D. 71842 8Y2-2,3~C~ 80153 48257 8B1-302 9E2-2.3 88042 5944 - X ZL44ABD RH4168A 79~FE~3
122 F-97 F-85 159064 206799
Vehicle Manu-
facturer Ford Ford GM GM Ford Ford GM GM Chrysler Chrysler Toyota
Represented
Car line ‘Thunderbird | Bobcat Sunbird Regal Maverick Pinto Impala Regal Omni Salon Corolla
Wagon
Model Year 79 78 78 78 78 79 77 78 78 78 79
Sales Class Prototype Cal. Light [Cal. Light |Cal. Light | 49 State 49 State 49 State 49 State | 49 State 49 State | 49 State
Duty Veh., {Duty Veh. Duty Veh. Light Duty| Light Duty | Light Duty | Light Duty Light Duty Light Duty Light Duty
lnertia Class 4500 3000 3000 3500 3500 2750 4000 3500 2500 4500 2500
Actual HP 13.1 10.3 11.4 12.2 9.7 9.7 13.3 12.2 7.3 12.3 9.0
Tire & Rim GR 78x14 BR 78x13 A78 x 13 |P95/75 R14 |DR 78x14 A 78x13 GR78x15 P205/70R14 [F165/75R13 | F78x15 165R13
Size
Engine 351 W F2.3 BITR  boyacey 940E2CYU  [F302A1X95 | 2.3A1X92 | 910L4-42 | 940B2  [P6-105-2KA | FD~318-2CA| 21-C(F) &
Family 80 R80 o
Engine Dis-
_p%acement 351 cu. in.| 140:cu. inl 151 eu. in} 232 cu. in| 302 cu. in 140 cu. in.|350 cu. in. [ 232 cu. in{ 105 cu. inp 318 cu. inL 97 cu. in.
Configur- In-line In-line In~line In~line In-line
ation V-8 4 4 V-6_ V-8 4 V-8 V-6 4 V-8 4
Catalyst
Type 3-way 3-way 3-way 3-way 0X-C 0X~C 0X~C QX~C 0X-C QX-C 0X-C
Carb. 2 BBL 2BBL 2BBL 2BBL 2BBL 2BBL 4BBL 2BBL 2BBL 2BBL 2BBL
Comp. Ratio 8.4 9.0 8.3 8.0 8.4 9.0 8.2 8.0 8.2 8.5 9.0
Ign. Timing 30 B 6 B 14 B 15 B 6B 6 B 6B 15 B 15 B 16 B 10 B
Timing RPM 550 650 1000 600 500 550 500 600 900 750 900
Transmission Auto Man. Auto Auto Auto Man. Auto Auto Auto Auto Man.
4-speed 4-speed . 5~-speed
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Appendix D.
Test Result Tables
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ENVIROMMENTOL PRNDTECTION AGENCY
MOTOR VEHICLE EMISSION {ABORATORY

ANN A=BOs MICHIGAN
SASON0L. PROGRAV
avVERALL TEST RESULTS PROCESSEDL: DEC 1S. 1978
VERICLE:! FNPD T=RIRD (3=-way) VING 71542 INERTIA w1t 4500 ACTUAL HP: 13,1
TFST TYPE: FTP
|¢ovmmcwnfXHAISTeanecemed | |CoceaMB]fNTeewd | [ConaaSHEDmaem>| | ¢mreeeCLNNISTER WEIUHTS=ew=>]|
TUFL N L co NOXx €02 FE BARD n~uUM NNXFC DBt HSL TLOSS THOTHC BOBL AlkL  aMWsL  DUBL DTESTY
| C==eGRAMS/MILFe=a>| (MPG) (IN=HG) (GFaINS f< -—- ~GRAMSvevmcceaan R L LY |
/L)
12 MEaN 0.22% 1,10 1,3/ 622, 14,2 29.32 63,15 1..95 1,729 0.80 2.09 9,51 1337, 1359, 1326, 21,4 =11,3
ST o DEV 0,635 0.2B2 .26% le 0,0 0,212 S.5«8 0,023 0,45 0,10 0,55 0.07 0,71 .0 2.2 0,57 3.89
Coto 15,7 25.7 18.7 0.1 w.0 0.7 c.78 2,47 35,1 12.4 26.4 (.70 0.05 6.0 0417 Z.54 Do
2 3 MENN H.217 1,13 1,12 615, 13,9 29,10 72.32 .99 1.30 1.82 3,11 172,41 1342, 1466, 1360, 23.7 =2.0
5T, DEV 0,921 0.231 015 4s Lel 06135 0.607 0,002 0475 0436 1,01 2el& 12,79 1,05 9.28 2,05 7.481
Covve 3 1de]l 2064 1.3 0.6 0,8 0.5 0.56 0,18 STe7 1846 3246 17428 0,95 1,03 0469 8466 0ei
3 2 MEaN 0e230 1450 1417 617, 14e3 28.78 80.30 1.03 2648 170 4,18 15,01 1362, 1391, 135%2. 29.0 «9.2
5The DEV 0,014 0.283 .001 4o Uel 04071 14687 0.008 0e5) 0e04 0.47 676 3,67 1,58 2.74 1,98 (.78
Covo @ 5.1 18.9 0.1 .6 1.0 0.2 2.10 0,81 20,5 2.1 113 5,05 0.27 ,11 0,20 6,83 0.0
4 1 MEAN 0.390 1,10 1,23 623, 13.7 29.23 Kl.18 1.03 1.78 1,88 3,66 15,38 1380, 14]l4, 13BB, 34,0 7.7
6 3 MEAN 0,396 2,17 1,16 636, 13,3 29,13 73.91 1,00 1.°25 1,97 3,23 17.35 1378, 1«07, 1368, 29,3 =9.6
5Ty, DEV 0.193 1.172 ,03F 3., tel 0,026 3,453 0,016 0.2} 0,08 0,22 4,47 3,27 1.63 1,63 13,85 2,50
Cave 3 49.5 S4.l 3.0 0.6 T.4 0] 4e67 1,61 17,1 3.8 68 25.74 0.2¢ uvel2 012 13412 0of
3 2 MExN 0,27¢ 1.10 1,25 634, 13,9 29,06 78,66 1,02 1.60 1.65 3.26 13,76 1376, 1407, 1370. 30.8 =-6.2
ST :s DEV Gevlé 0,141 o127 e Cel 04162 04403 0,002 0606 0,02 0.06 2431 141 1.87 7,18 y.28 08405
Co o ¥ 542 1249 10.1 047 "oS 0.6 0.51 0,17 2.2 143 1e7 2422 0410 413 0.52 0492 0ot
4 1 MEAN N.2>0 0,90 1,12 635, 13,4 29,38 71.76 1,99 0,95 1.62 2.57 17.49 1386, 1«20, 1386s 34,1 =0.5
NOTES:
1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERE RUN.
2. TOTHC IS THE TOTAL HYDROCARBOUNS EMITTED FOR 3.3 TRIPS/DAY. (NCT CORRECTED FOR ETHANOL RESPONSE OF FIN.)
TOTHC= 3,39 (HCsG/MIY®DISTANCE « DBL ¢ 3.3%~sL
T=E FUELS UBED wERE:
1. INDOLEME (RVP=9,0). SOURCE: FPA MVEL LAE FUEL IN USE FOR CERTIFICATION TESTI™G.
Ze 903 INDOLENE ¢ 102 ETHANOL (RVP=9,3), SOURCr: BLENDED USING FUEL 0. 1 aND 200 PROOF tT-aANOL 8T EPA MVEL
T, COMME~CIAL GASOLINE (RVP=]10,0), SOURCE: HOWELL HYDROCARBONS (MSED ORDER).
<, 90% FuFL. NOs 3 ¢ 10% ETHANOL (RVP=10,7), S0URKCE: HMOELL HYDROCARBONS (MSED ORUER),
~e HLENDED GASOHOL CONTAINING 10% ETHANOL (RvP=z10.0). SOUPCE: HOWELL HYDROCARBON. (MSED ORDER) .
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EMVIRUNMENT AL PROTECTION AGENCY
MOTOP VErICLE EMISSIOU LABOWATORY
AN ANBNRe 4]CHIGAN

GASOROL PROGHAM
aveOane TeST FeSoL TS

- -

VEHICLE: FO2D BOBCAT (3-wAY) VINS Aayg=2.3-C-1272

TEST TYPE: FTo

l¢reoeee=f XHAN IS T emmcm e @3] |KormcapMB[ENTav=>| | CraaeSHEN====>| |CmemaaC UNISTER Wi [OHTIScmwas)
FUEL N A co NOX  c02 FE BARO0  RUM  NEXFC DBl HSL TLOSS TOTHC gNBL  ARL  AMSL DoelL DFEST

| Cma=GRAMS /MIt F==w>] (MPG) (IN=HG) (GRATINS |Cmmwccenncsscvececa(RAMcam~wacnreneeaw mmmm———>|

/L)

1 2 MEuN Ne24S 2410 0,96 399, 2241 2925 5246 1291 06476 1407 1.86 1038 763, 753, 731, Geb =12.4
STue DEV 0.ii¢] 04283 L0642 le vel (0296 #2802 (046 (ei5 0el3 0458 (1432 3467 .e71 lesl a3 24,9

Co o ¥ 2e7 1343 4.5 062 ved 1.0 voae 5,10 58,2 1245 31«5 3409 0,49 1,09 0,19 «2.26 0,
2 3 MEaN Ne237 157 1415 3Rd. 2149 29,13 72429 199 1an7 2619 3,27 1«el9 760, 796, 733¢ 196 =T.0
STC. DEV 2,115 0,379 ,046 1o el 06108 6.002 0,018 04,48 0428 0,72 2.92 2,00 .91 0.1 lalk 2,22

Cave & GH B 2642 S.b Cel UL 0.4 S.56 1,484 45,0 12,8 221 27465 0,27 9,12 04,66 Teal 0.
1 1 ME“N 0,190 180 0,96 396, 22,2 2915 79,70 1400 0erl 135 2.16 9e94 739, 751, 7zhe 124« =10,4
3 2 MEAN 0,270  2.35 1,11 397, 22.]1 28480 RA),15 1,02 1.09 1,73 2,82 13,49 736, 783, 7Ték, 17,z =7.5
ST)e DEV 04000 0.212 4021 3¢ Uel 04043 04455 0,002 0473 0430 0,28 Y95 0.0 el 2455 Va2l 2eud

Ceve % Nel Fed 149 067 ueb 0ol 0,57 0.20 2.6 1T.5 948 7,02 0.0 Te0 0635 1424 nau

4 2 MEAN 06260 1685 1432 396, Zleé 291l 40435 1403 3e14 361l 6425 1Ye34 739, 700. T30 Cleti =9.1
STO. NEV n.u 0.071 J0h6 Os Ue0 00155 04670 04,003 038 0404 0434 0e20 1,00 40 0.71 Ge2% 1499

Co'e & n.0 3R 4.8 040 U0 Q.S ved33d 0,32 12,2 1.4 Se4 1402 04la 0,0 0.10 1e3% 04

6 ¢ MEAN 06335 2410 14372 4lle 2ue6 29416 Tle2l 1498 2432 2.6F 5,59 2002 744, 7hle 733 1647 =11.1
STD. DEV 0,31 040 «062 3s el 0e011 34023 0,014 0413 0412 0,25 002 0471 1471 lesl Dela 14¢3

Ca'e & 6.3 0ef) 3.2 067 047 0.0 4,26 1,40 Thab 4.5 G4 W08 0,10 2,09 0.19 0.de 0
3 2 MEAN 04230 2410 105 4lle 2lets 29405 75,30 100 227 1496 4,23 l«od6 739, 786, 7204 17.0 =13.7
3TNe GEV 0,048 04426 L0116 Ay e Q0slal 2909 0,014 0429 0430 0,59 <£.,00 1473 2.35 1.00 ve7l 0449

Cava % 11a3 2042 143 19 17 0.5 3436 1,37 12.8 15.2 1349 13439 0423 .31 Qele “aln
NOTES:

1, FUELS ARy OQINTFED IN THE ONDER THAT THEY WERE PuN,

2. TOTHC I35 THE TOTAL HYOROCAKWKUNS FMITTEN FOR 3.3 TRIPS/NAY. (NOT CORRECTED FOR ET-ANOL RESPONSE OF Fl.-.})
TOTHC= 3,38 (HACG/MIV*DISTANCE « D3L + 3.3®nSL

THE FUELS uUSET wERE:

1o INOOLFNE (RVP=9,0)s SOURCE: FPA MVEL Lar Futl IN USE FOR CERTIFICATION TESTING.

2¢ 902 1-NNLENE + 10% ETHANOL (RVP=9.,3) . SOURCF: BLEMNDED USING FUEL %0e } aND 200 PROOF ET-anOL AT E:'A MVF
3, CoMME~YCIAL GASOLIME (RVP=10.0), SOURCE: HuwtLL AYDRNCARBONS (MSED OROER) .

e 904 FEL NOo 3 + 10% ETHANOL (RVP=]10.7), >01'CE: HUWELL HYDROCARAUNS (MSED ORI FR) .

~e BLENDED GASQHOL CHONTAINING 10% £THANGL (PvP=19.0)e SOURCE: HOWELL HYDROCARBONS (MSED URIER) .
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ENVIRONMENTAL PROTECTINON AGENCY
MOTOR VESICLE €MISSION LABORATORY
AN ARBORe MICHIGAN

. - - -

=a80

HOL

PROGRAM

197

AVERAGE TEST SESULTS PROCESSED! DEC 15
VE H[CLE u~-<UNBIPO (3=-WaY) V!N. 30153 INERTIA wT: 3000 ACTUAL HP: |l,6
TEST TYPE: FTp
jCmmmwamef AHAUS T o ccana) | [CocecapMBIENTeew> | | C=neaSHEDae==>| | €emmecCiNNISTEN WEIGHTSa=ca>
FUEL N ~C CO NOX CO02 FE BARND HUM NeiFC DBL  HSL TLOSS TuTHC BDBL Aumi  AHSL  UDbL  DTEST
| C~==GPRAMS/MILE===>] (MPG) (IN=HG) (GRAI~S R L D  alt oy LR T PR L L PRI T LTSy
/3)
1 1 ME N NellN 8450 (.65 428. 2ies 29.6]1 62483 097 051 0,87 1.38 H.56 795, =07, 7TYks 12.0 3.0
2 2 MEaN Del40 4010 Cobh 44 19¢4 29,06 68eJ0 0497 0069 1,88 2,57 12.62 812. =27. B824. 15.1 12.1
STD. DEV 0,0la N,14]l 06?2 10, 02,4 0,155 7.148 0,032 0407 0,21 0,28 1,12 S5.92 «,95 5,92 0.99 0n,ul
Ceve & £l Jeb Hes 2e3 242 045 eeace 3,25 10,2 1049 10e7 6692 0473 6,60 0472 6e36 0e49
1 1 MELN N.230 4430 0,67 426, 20,5 29,09 Tu.02 1,00 0,56 0.87 1,43 S,le 810, n2e, 811, 13,9 1.2
3 2 MEAN Ne335 S.90 0,69 418, 20,8 28,77 79,91 1,02 0,79 1,09 1.86 12.69 823, #Hel, 830, 18,3 7.3
STD. DEV 0.3¢) 0.141 .007 le Uel 06070 o679 0,023 0e17 0607 0.24 0,15 @obb 4,69 6059 0.07 0ec?
Cove % hel 2ol 1.0 Gel a3 02 .86 2.25 21,5 6.5 12.8 lela G456 1,56 0.57 Vel Ne -8
4 2 HMEAN b.360 6440 0.71 416. 20a1 28489 77426 1401 1le13 2.06 3.19 16,85 R4, ~4b6, B39, 21,9 15.1
STe DEV 0,0°7 0.707 .01 3¢ Lel 00085 3107 0,015 Ne24 0406 0428 1430 %5.00 5,00 187 U999 o3
Ceve % 19¢7 110 2.0 0Qe7 (te3 0.3 “e02 1,48 2le3 le7 Bab 11468 0,73 .59 0422 “ed32 2¢478
6 2 MEaN 0e570 7440 0475 4304 193 29213 77413 1401 1430 2436 3,64 21,37 835, =55, 865. 2C.c2 9.8
STO. DEV 0,071 0.283 .014 Se 042 0016 14940 0,009 0408 0478 0471 n.72 0.71 1,00 1400 (abs 1awl
Cove % 1wl 3B 1.9 1.2 «1 0.1 2.34 0,92 6,0 33.5 19.4 3,37 0.08 0,12 0,12 3¢l6 luewd
3 2 MEaN 0.9 Se7S 0,74 428, 210¢3 29403 774069 101 0e36 1416 2.10 11495 834, 33, B8«le 159.3 6.3
STO, CEV 0.7 0,071 J01le 6o o3 04155 2.9A42 0,016 0003 0,08 0,06 .27 187 .35 3enl Doewy 1,70
Ceve ¥ 40 162 1.7 145 1.4 0.5 3,AS 1,42 3.0 743 2T 2426 0422 4,27 043 257 2ra 6
NOTES:
1. FUELS ARE SRINTED IN THE OROER THAT THEY WERZ PUN.
2. TOTHC IS THE TOTAL SYDROCARBCONS EMITTED FOR 343 TRIPS/DAY. (NOT CORRFCTED FOR ETHANQL RESPONSE OF Fluaei
TOTHC= 1,39 (HCG/MII*DISTANCE + DBL + 33®HSL
THE FUELS JSED WERE:
1. INNOLERE (2VP=9,0). SOURCE: EPA MVEL LaB FUEL IN USE FOR CERTIFICATION TESTiiG..
2e 90% INDNLENE « 102 ETHANOL (RVP=G.3). SOURCF: SLENDFED USING FUEL >0« 1 AND 200 PROOF ETHANOL AT EFA MyF
3. COMME“CT AL, GASOLINE (RVP=10,0), SOURCE?! muwel L HYDRNCARBONS (MSED ORDER) . _
“o 90% FUEL MNDe 3 ¢ 10% ETHAMOL (RVP=10.7), SOURCE: HOJELL HYDROCA~HACONS (MSED OFULER).
re BLENUED GASOMOL CONTAIMING 9% ETHANOL (R/P=10.0). SOURCF: HOWELL nYDROCARPONS (MSED URNER).
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ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE FMISSION LABORATORY
ANN ARBORs MICHIGAN

GASU-0L PPOGRAM

avERAGLE TEST RESULTS PROCESSED: OEC 1S, 197
VFHMICLE: GM REGAL #2 (3=-wAY) VIN: 48257 INERTIA wT: 3500 ACTUAL HP: 12.2
TEST TYPE: FTO

1< EXHALST c~=>| {€maeecAMBIENTeee> | {€cnaaSHEDemwa> | €mem=aliNNISTER WEIWHTSeeeas]
FUEL N HC [ofe) NOX  CO2 FE BARO HUvM NnxFC DHL HSL TLOSS TOTHC 8DBL A:RL AHSL DOBRL OTENT

| €===GRAMS/MILF==a>| (MPG) (IN=HG) (GRAINS 1< =GRAMS mmnecmrcsccccanenanena |

7L.9)

3 2 MEaN Ne390 8435 N,19 662, 18.6 29436 76,16 1,01 3e63 1614 4,77 17.06 956s 975, 955« 20,0 =0.3
STn. DEV 0,028 1,061 .02R O D¢l 04090 14369 0,006 0439 0413 0,25 10.05 1.58 0,71 2,65 0,76 1a.76

Ceie % 7e3 1247 14,9 040 (ot 0.3 1.0 0,64 10,7 1147 S5e3 3480 0417 .07 0428 3490 0.0

4 2 ME&sN N,405 7,90 0,25 459, 18,1 29,29 70,56 n,98 5447 1,66 7,14 29,95 957, 981, 960, 24,5 3.1
STN, DEV 0,135 0,283 007 O UeD 00120 34324 0,015 0497 0439 1,36 3,12 0.0 .45 1,00 les3 0.u7
CeVe ¥ 347 346 2.9 040 uvel 0.4 @71 1,53 17,7 2344 190 14.90 0.0 1,25 0,10 6.0/ 2.12
6 2 MEaN 0,555 10,60 0,31 676, 17,3 29,12 73,86 0.99 5,59 2,08 7,66 24,23 952, 973, 951, 21,5 =0.,4
STD. DEV 0,007 0.011 014 4e Usl 04098 14855 0,009 0622 0420 0,42 1.05 0.0 Ne7l 1422 Gesé 1477

Cove % 1¢3 ~ 0el o6 0e9 048 043 2.51 0.86 3.9 9.5 5S4 4«02 0.0 0,07 0s13 1e97 04i
3 2 MEAN 0430 1005 0,27 469, 18.3 29.02 73491 1,00 2491 1442 4,34 15,28 945. 967, 965, 21.7 =0.3
STD., OEV 0,071 0.354 .007 1o Jel 06091 4103 0,019 1435 0408 1427 1755 1600 6.71 1le8]l 0499 2443

Ceilo & 16¢4 3¢S 2.6 0.2 o4 0.3 5455 1,92 46,3 5,5 29¢3 301 0411 9,07 0,15 «eS6 0,y
1 1 MEaN 0,400 8,30 0,16 470, 8.3 29,37 72.28 0,99 2.06 0.846 2.90 164,69 934, 45, 930, 15,3 =3.9
2 2 MEaN 04315 6435 0,26 462, 18s1 29409 80439 1,03 2.46 1.35 3.81 14,73 937. 956, 9«0. (8.8 2.7
STN, NEV N.UGT 04212 4014 1o 1,0 Qo076 #9800 0,061 0633 0,07 0,25 9.26 2,35 4,06 1.0 1.77 1413

Co'ea & Ze2 33 5.3 0,2 9,1 1.6 esee 5 9Q 13,2 5,2 647 1,75 0,25 0,63 0,11 9,63 «l.v1
1 1 MEAN 04350 7.60 0,27 469, 18.4 29,58 74,91 1,00 1,77 1.12 2.89 14,13 939, <S4, 934, l4,r =5,5

NOTES:

l. FUELS ARE PRINTED IN THE ORDER THAT THEY WERE RUN,.
2. TOTHC 1S THE TOTAL HYDROCARBUNS EMITTED FOR 3.7 TRIPS/DAY, (NOT CORRECTED FOR ETrANOL RESPONSE OF Flie)
TOTHC= 3.39(HCsG/MI)®UISTANUCE + Dol ¢ 3e30nSL

ThHE FUELS USED WERE:

- N —

JF ¥

90% FUFL NO. 3 ¢ 10% ETHANOL (RVP=10.7). s0URCE:
BLENDED GASOHOL CONTAINING 10% ETHaANOL

INDOLENE (RVP=9.0). SOURCE: FPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTING.
90% INDOLENE + 10% ETHANOL (RVP=29,3). SOURC-: BLENDFD USING FUEL ~nOs 1 AND 200 PROOF ETHANOL aT EPA Mvi

HOWELL HYDROCARBNINS (MSED ORQER) .

o COMMESRCIAL GASOLINE (RvP=10.0), SOURCE: ruwFLL HYURNCARBONS (MSED OROER),

(WvP=10.0) e SOUPCE: HOWELL HYDROCARBONS (MSED URNER),
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ENVIROMNMENTAIL PROTECTION AGENCY
MOTOR VEMICLE FMISSION LABOPATORY
ANN aRBORs MICHIGAN

- - - = - -

SASOROL PROGRAM
AVERAGE TEST RESULTS PROCESSED: DEC 15.

P L L L L Py L R

VEHICLE: FORD MAVERICX (0X<C) VIN: Akl=3nd=r=97 INERTIA w73 3500 ACTUAL HP: 9.7

TEST TYPE: FTp

P L X T e

|¢emmaaa ~EXHAUS Temmecmcscd | |€CacnaMRIENT cad | i CecwaSHEDuea=>| | €CawmaaCANNISTER WEIURTSaeaas|
FUEL N HC co NOY €02 FE BARD HUM NNxFC DBL MNSL TLOSS TOTHC BDAL ABL AMSL OUBL DTEST

[<===GRAMS/MIFe==>{ (“PG) (IN=HG) (GRAINS |CommmsvccacrcncrecaGRAM S v m e e v asam e m e wmaaaL) |

/L)

1 2 MEAN 06600 5405 143F 547 159 2932 63415 0495 035 0475 1610 19414 763, 755, 733e 12495 =9.6
STYe QEV 0e.u37 14061 J042 Be M2 0212 Se568 0,023 0610 00 0410 1462 10.89 1Cebts TeYl Qe 247

Cote % B¢ 21el 341 le6 1.3 0.7 8,78 2.7 2843 040 90 447 1,47 1,38 1.C8 3439 02
2 2 MEaN 06730 3450 1466 S35, 15.8 29¢13 72.27 099 1473 1427 3.01 24,01 759, 772. 754. 12.b =5.8
ST, DEV 0,959 0.707 071 “e el 00169 0.568 0,002 0.79 0635 1415 “e45 7.25 6451 .26 1427 3Jeué

Covie * 13e6 2042 Gon 047 U4 046 0479 0,25 5.8 2843 3844 12453 0.95 1,10 0.56 104lu 9.5
3 2 MEeN 06330 9,40 1,39 539, 19,9 28.78 RUe30 1403 3448 1,60 %88 28,69 762, 777. 754« 1l&e7 =7.8
STN. DEV 0,01 N.283 .01« Os 0,0 0071 1657 0,008 04,35 0,09 0.26 128 1,41 2.00 2.7 0.57 1.70

Cava & 741 3.0 10 0,0 usl 0.2 2.10 0,81 10,2 6.5 Seé 0,99 0,19 0,26 0,36 3.85 0,
4 2 MESN 0825 4475 1.55 535. 158 2911 82,54 1.06 6.05 .48 9,53 37,95 769, 783, 767. l4¢3 =1.8
STHe DEV 0,035 0,495 ,0135 4. Uel 0,170 1930 0,010 0.35 2,23 2.57 H».78 3.67 3,24 0,0 N9 2,n3

Coeve % 43 1044 2.7 047 0,4 0.6 2,34 0,94 S.7 63,9 27,0 17,37 0,48 0,61 0.0 3e7 Oau

6 3 MELN 1.570 8,20 1,55 561, 15.3 29.11 74,20 1,00 6,31 1.97 8.28 51,79 771, 784, 765, 12,9 -6.l
STY., DEV 0,798 3,470 .095 ? a0 04072 3.506 0,016 0,51 0,21 0.68 18,764 2,52 1,91 1,58 0,79 1,~0

Ceve 3 SO+8 423 641 143 el 0.2 “e72 1,03 B4l 1047 8.2 3A.19 0433 6,24 0.21 B.15 0.3

28.97 82.47 1,06 2.67 1,23 3,90 26,03 759, 776, 755, 17.0 =-4.0

3 2 MESN N,730 7,05 1,40 550, 15,8
STDe DEV 04042 04636 +0HS Ge Ue2 0063 4,985 0,025 1653 0424 177 1430 Se66 3,94 142 1470 vore
Coevae ¥ Set 9.0 661 1e0 143 0.2 be04 2,63 S7.2 19.5 45¢3 5400 0475 4,51 0416 9497 no.
NOTES:
l. FUELS ARE PRINTED IM THE ORDER THAT THEY WENE RUN,

2.

TOTHC IS THE TOTAL ~YDROCARRUNS FMITTED FOR 3.3 TRIPS/DAY. (NOT CORRECTED FOR ET-ANOL RESPNONSE UF Fl:iis
TOTHC= 3,39 (HC,G/MI)2UISTANCE + DBL + 3.39H5L

TrE FUELS USEC WERE:

l. INDOLENE (RVP=9,N), SOURCE: FPA MVEL LAR FUEL IN USE FOR CERTIFICATION TESTING,

2. 90% INNOLENE ¢ (0% ETHANOL {(RVP=9.33. SOURCT: BLENDED USING FUEL %0« | aND 2006 PROOF ETHANOL AT EXA
3. COMMERCTAL GASOLINE (RVP=10.0). SOQURCE: r)wFELL HYDRNCARBONS (MSED ORDER). .

“« 90% FUFL NO. 3 » 10% ETHANOL (RVP=)0.7), SOURCE: HO~ELL HYDROCARBLUNS (MSED QHLER).

b, BLENDED GASOHOL CONTAIMINGL 10% ETHANOL (RvP=1040). SOURCE: HOWELL HYDROCARRONS (MSED ORNER}).

197%

)

MVE
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ENVIRONMENTAL PROTECTION AGENCY
MOTOQ VERICLE EMISSION LABORATORY

ANN ARBORs MICHMIGAN

SASOA0L PROGRAM
AVERAGe TEST RESULTS

VIN: 9EZ2=2,3=F=85 INERTIA W1t 2750

|Crmonwm=F HAYS Treccme=ad |

FUEL N HC co

- - - -

| ¢2=e=GRAMS/MI|E=wa=>|

1 2 MEAN 0515 2.40
STa. DEV 0,007 0.283
Coeva % 1.4 11.8
2' 3 MEAN Ne#73 1.90
5Th, DEV 0,099 0,361
Co’e & 12+4 19.0
3 1 MEsN 0.650 3.50
4 2 MEaN N.600 2465
STD., DEV 0,07 0,636
Cove ® Ses 24,0
6 2 MEAN N.760 2470
STh. DEV 0,028 0,566
Ceve % 3.7 21l.0
3 2 MEaN N.6.5 3,645
STN. DEV 0,345 0.071
CoVe % S8 2.0
NOTES:

NO Y

1.64
064
3.9

1.87
+10%
Seh

1,75

1.89
001
0.1

1.99
«049
2.5

1.96
0467
2.2

coz FE

378, 23.1
1o 9l
OGale U3
373, 22.7
3. Ue2
0.7 )49
378. 23.0
377. 22.4
Te Db
1¢9 1,6
397, 21.2
6., (43
les 3
396, 22,0
2e el
0eS 0146

(MPG) (IN=HG) (GRATNS

TEST TYPE: FTp

P L T P 2 T

| €ommcAMBIENTmca> | | ComaaSHEDama=> |

PROCESSED: DeC 15.

L et LT T

ACTUAL mP: 9,7

- > - - -

BARO hUM  MNOXFC DBIL  HSL TLOSS TOTHC ADBL

/LR

29.25 S2.66 0,91 1.07 0,58

06296 #vose 0,066 0.12 0,06
1.0 esae 5,10 il.2 7.3

29.13 72.29 0,99 1.12 0,79
0.108 4.002 0,018 0433 0407

0.4 5.54 l.86 29,6 8.5

28483 80447 1.03 1.37 0.65

29.1]1 80436 1.03 2453 0.90

0,155 0,670 0,003 0,40 0,08
0.5 .33 0,32 15.1 9.4

29.16 71.21 0,98 1.39 1.03

0,011 3.023 0,01 0.11 0,01

0.0 “e24 1,40 6.0 0.7

29.06 75,30 1.00 1.55 0.88

0141 24909 0.014 0437 0.11
0.5 3.86 1,37 23.7 12.1

1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERZI PUN.

2. TOTHC IS THE TOTAL HYDRNCARBUNS EMITTED FOR 3.3 TRIPS/DAY, (NOT CORRECTED

TOTHC= 3.,3¢(HCaG/MII®DISTANCE + DBL + 3.3¢mSL

THE FUELS USED WERE

le INDOLEINE (RVP=9.0).

31, COMMEZCTAL GASOLINE

4, 90% FJEL NO.

SOURCE :

1.65 15,64 783,
0.08 G.l5 4,06
47 n.96 0,52

1.91 15.38 782,
0.38 1.50 1.00
202 9.76 0,13

2.02 19.56 783,

3453 20445 785.
0,31 1,20 1.73
8.8 5,88 0,22

2493 24,03 783.
0.11 1,69 1.22
3.6 Z2.88 0.16

2.62 19.37 777,
0,47 wel2 1.00
195 4464 0,13

AiEL  ARMSL  DUBL

- ———— -

192, 172. 9,2
3.39 3.26 0.71
Ge3 0,42 7.69

792, Teb. 1046
2,16 10,70 1,31
7,27 1.60 12435

795. 759, 12.1

nQle 778s 1640
neTl 1,61 1413
1,09 0,18 7,07

799. 775. 1643
2.2 0,71 3,75
6,27 0409 22.92

797, T7G. 26,1
ra71 Oeu 1498
5,09 0.v YedS

€PA MVEL La3 FUEL IN USE FOR CERTIFICATION TESTIwG.
2. 90% INDOLENE + 10% ETHANOL (RVP=9,3), SOURCF: BLENDED USING FUEL nQe 1| AND 200 PROOF ETHANOL 4T E~A MVE
(RvP=10.0). SOURCE: HUWELL HYORNCARBONS (MSED ORDER).
3 ¢ 10% ETHANOL
ne BLENDED GASOROL CONTAININL 10% ETHANOL (QVP=10.0). SOURCE:!

(RVP=1n,7), SOURCE: HOWELL HYDROCARBONS

(MSED OKRUER) .

HOWELL HYDROCARBONS (MSED ORDER) .,

|€ComeaaCaNNISTER WEIGHTS~ea=>!

DTEST

-

|¢wecavecncccccrecere RAMScavnvceccam= - - o———w>]

-10.8
n.78
B

-15.6
11.23
Dot

-26,1

-6.2
NeiB
Do

-8.2
1ol
Qe

=7.0
0erS
Feu

197¢

FOR ET-aNOL RESPONSE OF FI ..)
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ENVIRONMENTAL PROTECTION AGENCY
MUTOR VEHICLE EMISSIOv LABORATORY
ANN AxBORy MICHIGAN

5ASOROL PROGRAM
AVERAGE TEST WESULTS PROCESSED: 0QEC 15+ 1978

N L T WL D S - - -

-———— - .- - - - " - - - . e = - e - " - - -

VERICLE: GM=IMPALA (Ox=C) VIN: ARys?2 INERTIA WT: 4000 ACTUAL HP: 3.3

- e rm e e .- - - ———-

TEST TYPE: FTe

| Cmemmcwaf XHAYS Tocwncnnes | | C—cecAMBIENTece) | | €ccaaSHEDe===>{ | €vomeaCaNNISTER WEIGHTS~=<=s|
FUEL N ne co NOX €02 FE 8AR0O hHUM NOXFC DBL HSL TLOSS TiTHC 8DBL  Ai AL AHSL DDEL  OTEST

) €=w=GRAMG/MILE==a>| (MPG) (IN=HG) (GRAINS |€eonmnesacrccccceca(RAMScrcmceemcceaean —mmm———

/L 3)

1 1 MEaN N0 6420 161 6030 19es 29,20 69434 0497 0456 1,62 2,36 15,36 B89S. 909. 887. 13,6 =8.1
2 1| MEAN 0e390 3430 1431 609s 1349 29.2]1 70699 098 0477 1656 2.33 15.49 878, rR98, 8rauese 2041 5.0
3 2 MEaN 06570 6635 1480 603 1444 29¢38 75499 1401 177 1667 3,26 18,95 B897, 920. BY4se 23,2 =3.1
STD, DEV n.0l4 0,212 021 1, 040 0ae083 6,853 0,033 0,14 0.06 0,18 11,65 0,71 0,0 0.0 UGele 0N.71

Ceve & 2R 3.3 1e2 06l Dol 03 9,02 3.23 B0 2.9 SeT 3,42 0,08 .0 0.0 Nedl nNen
4 2 MEAN 04495 5,10 1.,4R 610, 13.8 29,31 73,71 0.99 3,65 1,84 5,30 21,76 904, 4932, 907. 27,0 2.8
STN, DEV 0,092 1.131 .00} 0e 040 06113 14359 0,006 0423 0,06 0.27 1,91 1.00 2.00 2.65 ¢.,85 1,03
CeVe & 18.6 2242 040 0e0 Vol Qo6 1.86 0,64 6.8 1.9 5S¢l =77 0ull 7421 0429 3407 S7ea?
6 3 MEAN Ned43 5,50 1,57 624, 13.5 29.13 72,76 0,99 4,16 2,03 6.18 24,22 902. “29. 903. 26.8 0,4
STO, DEV 0.0+46 04400 .00% Fe 042 008] Te66l 0,030 1455 0405 1459 2.72 3421 4,28 2492 3e7v (a2
CeVe % BeS Te3 046 le& 143 043 ssae 3 44 3742 244 2567 11424 0436 1,66 0632 1399 9A..6
3 1 MEaN 0,470 6480 176 600e 1444 29.04 6957 N.98 2426 1443 3,69 15,53 902, Y26e. 900« 43> =2.3

NOTES:
1. FUELS ARE PRINTED IN THE OROtP THAT THEY wERLZ RUN.
2, TOTHC 1S TwE TOTVAL HYDROCARBUNS EMITTED FOR 3,3 TRIPS/DAY. (NOT CORRECTED FOR ETrANOL RESPONSE OF Fl..,)
TOTHC= 3438 (HCG/MIVPOISTANCE + DHL + 3¢3¢n5L
THE FUELS JSED WERE:

1. INDOLENE (PYP=9,0). SOURCE: EPA MVEL LAB FUEL TN USE FOR CERTIFICATION TESTING,

2. 90% INDOLENE ¢ 10% ETHANOL (2vP=9.3). SNURCF: BLENDED USIMG FUEL 0« 1 AND 200 PROOF ET~ANOL 4T ErA MVE
3. COMMERCIAL GASOLINE (RVP=10.0). SOURCE: HUwELL HYDROCARBONS (MSED QRDER)Y.

@, 90% FUFL NOe 3 « 103 ETHANOL (RVP=10.7). SOURCE: HOWELL HYDROCAREZONS (MSED ORDER) .,

4“4y BLENDED RASOHOL CONTAINING 10% ETHANOL (RVP=10.0)s SOURCE: HOWELL HYDROCARBOMS (MSED URicr) .
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ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE £MISSIOv LABORATORY
ANN ARBQORs MICHIGAN

GASOHOL PROGRAM

AVERAGE TEST RESULTS PROCZSSED: DEC 15+ 1978
VEMICLE: =UICK REGAL (0X=C) VIN? S9«d IMERTIA wWT: 3500 ACTUAL HP: 12.2
TEST vYPE: FTpo
|€mwcmmcanf XHAUS Tomemaecncd| J<oamcAMRIENT ca=d | {<=mewSHEpee==>| | ¢==we=CANNISTEK WEIGHTSe=e=>|
FUEL N HC co NOX Co02 FE BARO MuM  NOXFC DBL HSL TLOSS TOTHC BDAL A2 BL AHSL DOBL DTEST
| Ce==GRAMS/MI| Fm==>] (MPG) (IN=HG) (GRAINS |ememmccncncrcvccre(RAMSccererecrcccncrcaacans> |
/L)
2 1 MEAN 04530 4450 1,27 467, 18,0 29.16 74,70 1.00 1455 2,00 3.55 21.11 824, =44, B29. 20.2 5.3
3 2 MEaN 0,620 7,35 1,63 462, 18,6 29,38 75,99 1,01 3.09 1,22 4,32 22,37 836, 46nH, B3B8, 24,8 2.4
STDe DEV 04014 0,495 <016 3e el 06083 6853 0,033 0e13 0613 0427 0489 354 0e71 0e7]1 3eS& b4
CeVe % 2.3 6e7 1le0 066 0e4 Qo3 9.02 3,23 “,3 1140 602 398 (.42 N,08 0408 lue25 #oone
4 1 MEAN N.570 5,00 1,36 469, 17,9 29,23 74.68 1,00 6403 1,27 7.30 26,22 844, =71, BS51l, 27,0 6.9
6 2 MEAN 06730 6470 leah 479, 1744 2915 72412 0699 Se76 1272 7T.47 29.52 844 0v67. B84k, 23.8 4.3
STDe DEV N,028 04005 4021 le Co0 04105 o2o#8 0 048 0462 0415 0476 0e47 0e71 173 2.65 0492 1670
CoeVe % 3.9 Oel le4 03 U0 Oe6 foed 4,86 10.7 8.6 1062 1.58 0,08 0,20 0.31 387 39.u7
3 1 MEaN 0530 7400 1.51 472 18.3 29¢04 69,57 098 370 1el3 4,83 20.99 838, &62. 840, 23.9 2.0
1 1 MEaN 0570 6460 1427 469, 1844 2937 7228 0,99 et 1425 2.68 20,28 827, %44, 828. 1647 0.5
NOTES:

1. FUELS axft PRINTED IN THE ORDER THAT THEY WERE RUN.

2. TOTHC IS T~F TOTAL HYDROCARBUNS EMITTED FOR 3.3 TRIPS/nAY.
TOTHC= 3438 (HC4G/MI) ®DISTANCE + DBL + 3.32mMSL

THE FUELS USED WERE:

le
2e
3.
4o
De

INDOLENE (RVP=9,0). SOURCE:
90% INDOLENE + 10% ETHANOL (RVP=9.3). SOURCE: BLEMDED USING
COMMERCIAL GASOLINE (RVP=i0.0). SOURCE: HOWELL HYDRJICARBONS
90% FUEL NOs 3 » 10% ETHANOL (RVP=10.7). SOunCE: HOVELL HYD

(NOT CORRECTED

FUEL 0.
(MSED ORD
ROCARBUGNS

FOR ETHANOL RESPUNSE OF FI.4)

EPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTING.

1 AND 200 PROOF ETHANOL AT ErA MVE
ER) .
(MSED QRDER) o

BLENDED GASOHOL CONTAINING 10% ETHANOL (RVP=10.0). SOURCE: HOWELL HYDROCARBONS (MSED OROER) .
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ENVIRONMENTAI. PROTECTION AGENCY
MOYOR VERICLE EMISSION LABORATORY
ANN ARBDORs MICHIGAN

ZASOROL PROGRAM
AVERALGE TEST RESULTS PROCESSED: DEC 15+ 1978

- - - -y 22 = -

- - - e e D 2 D e o P D S YD e S P D AP D e > A v - o, - -

VERICLE: CHRY, OMNI (nX=(C) VIN: 70L4s6AR,159064 INERTIA wT: 2500 ACTUAL HP: 7.3

- o D W —re--- - -

TEST TYPE: FTp

|€¢rmmoweef X HAUSTeaacaccay | {CmavapAMBIENTane) | | CecnaSHED=em"> | {<mww=msCLiNNISTER WEIOHTS==w=>
FUEL N HE co NOX €02 FE BARO HUM NOXFC 0BL HSL TLOSS TOTHC snBL AJBL AHSL QUBL OTEST
| <m=aGRAMS/MILE~~w>t (MPG) (IN=HG) (GRAINS 1< GRAMSemcracecccneoncecnanamw) |
/Ln) .
2 2 MEaN 04370 Be20 1438 3184 298 2904 68,10 0497 1655 4e0h S.6] 22.42 562, S574e STGe 12.1. 8.1
STN. NEV N.hl4 0.849 049 0 el 00155 74148 0,032 0e04 1604 100 280 187 1,00 2.2% Ueds New2
Covva & @.7 10,3 3.5 0.0 1.5 0.5 ssse 3 25 2.7 25.6 17.8 15,96 0,33 0,17 0,39 5,28 5,-4
1 1 MEan 0,450 12660 1408 322¢ 258 2909 74002 1400 1602 1457 2,59 16.85 557, %68, 560¢ 10,4 3.2
3 2 MEAN 0,575 19455 1406 321e 29¢1 28477 79¢91 1.02 2470 5.24 7.95 34,17 S6l. 575, 567« (3.6 6.1
STO. DEV 0,021 0.778 ,042 2¢ Ve3 04070 4.679 0,023 0,66 0,15 0,49 0,47 1.22 1,61 0,0 0e35 1.6
Cove & 3.7 440 4.0 Ge? lel 0.2 SeB6 2,25 23.8 248 6e2 )« 37 Ne22 (e25 060 2ebl 17493
4 2 MEaN 0,340 10435 1,36 324, 25,1 29.10 76,55 1,01 3.4910,1013,59 %5,2¢ S63, 978, S76, 14,3 11.3

ST)e DEV 0,042 1.909 .07} Te e 04212 24104 0.010 0425 0,44 0,69 7,61 2,35 2,00 1.A7 0,28 0,35
Ceve & 125 18e4 543 242 lel 047 2.75 1.00 Tal a3 Se0 134 0442 §435 0433 191 .14

6 2 MEAN 0,375 8,65 1,44 338, 24,3 29,13 77,13 1,01 2.95 5,73 8,69 3],1) S62, 575, 571, 13,4 9.2
STDe DEV 0.021 04213 035 le Gel 00016 1950 04009 030 0008 0423 0467 2400 1.87 071 U286 lenb
Cove & 5.7 2e5 244 02 ueb 0.l 2,54 0,32 103 les 2¢6 2417 0436 6,33 0412 Zell lea-l
3 2 MEaN 066475 16,45 1.05 325, 25.2 29.03 77449 1,01 2.55 4447 7.02 29.05 5S61. 574, 567, 12.8 6.0
STNe DEV 0,007 0.919 .007 le Jel 04155 2982 0,014 0033 058 0.91 2,06 1441 1.58 1.22 0421 0neu?
Ceve % 1.5 Seb 07 062 UHe6 065 3.85 l.42 13,0 13.0 130 7410 0425 0,28 0422 1465 1e17
*
1 1 MEaN Ne=10 12450 1.00 331s 222 2938 71.76 0.99 1435 1.91 3426 17.83 GS58. %69, So63. 10¢.9 4ol
NOTES:

1., FUELS ARZ PRINTED IN THE ORDtR THAT THEY WERE RUN,

2. TOTRC IS THE TOTAL HYDROCARBONS FMITTED FO% 3.7 TRIPS/DAY. (NOT COARKCTED FOR ETrRANOL RESPONSE CF Flus)
TOTHC= 1.39(HC«G/MI)2DISTANCE + DBL + 3.32KSL

THE FUELS J3ED WERE:

1« INDOLENE (RVP=9.0). SOURCE: FPA MVEL Lad FUEL [N USE FOR CERTIFICATION TESTI:NG.

2. 903 INDOLENE + 109 ETHANOL (RVP=9,3). SOURCE: BLENDED USING FUEL 0. | AND 200 PROOF ETHANOL AT EfA Myt
3. COVMERCTIAL GASOLINE (RVP=10.0). SOURCE: HOWFLL HYURJICARBOMS (MSED ORDER) .

w, 904% FUEL NO. 3 + 10% ZTHANOL (RVP=10.7), SOURCE: HOWELL HYDROCARABUNS (MSED QRRER),

o BLENURD GASOHOL CONTAINING 10% ETHANOL (RvP=l0.0). SQUACFE: HOWELL HYDPOCARBONS (MSED URNER)
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ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE EMISSION LABORATORY
ANN ARBORe MICHIGAN

GASNH0OL PROGRAM
AVERAGE TEST RESULTS PROCESSED: DEC 1S5, 19

B L L L e et - e B - — -

- - - - - -

VEMICLE: PLY., SALON (0X=C) VIN: RH61GRA206799 INERTIA WT: 4500 ACTUAL mP: 12.3

—eaomew. - P T L Y P

TEST TYPE: FTP

|€¢oaa ExHAUST wnad| |CaceaAMBIENTcead| | CaneaGHEDaea=>| ) | ComaanCiNNISTER WEIGHTSowaa>t
FUEL N e co NOY  CO02 FE BARO nHUM NoOXFC OBL HSL TLOSS TOTHC 8BNAL AnBL  AaHSL DDBL  OTEST

| €===GRAMS/MILF=a=>| (MPG) (IN=HG) (GRAINS | < GRAMS memmam———3 |

/LA) :
1 1 MEaN 0,770 17,10 1,65 607, 13,9 29.26 72.28 099 1.39 1,06 2,95 26,26 T4u, 760, 743, 15,7 «1,0
2 1 MEaN 03530 B.80 1.93 613, 13,6 29,06 7027 1401 2486 1,61 #o45 21,24 702, 762, T54e¢ 198 11.2
3 2 MEAN D0e755 17410 1485 609s 13¢9 29¢36 76e14 1401 Se87 1640 7427 29460 758, 777, 760. 1848 2.3
SToe DEV 0,007 040 <007 le Ue0 04090 1269 0,006 0488 0,40 0,48 3.32 0.0 Uo7l 2.24 007 1e-}
Cove & 0.9 040 044 042 Ul 0.3 1.80 0,64 14,9 28,3 6.6 1,09 0,0 0,09 0429 0,36 84,15
& 2 MEAN 06590 9.90 2414 609 136 29429 70.5¢ 0.98 10406 2.3812.43 32.54 765, 785. T74e 2041 8.8
STD. DEV 0,001 0,566 ,02R 1o 0ol 04120 3,324 0,015 0.0 0,16 0,16 0,56 3,46 2,45 1,87 1,06 11,-.8
Cove & .2 Se7 143 0,2 US 0e4 “.71 1.53 0,0 6,8 1.3 1.72 0,45 1,31 0.26 5,29 1+,78
6 2 MEaAN 0.700 1155 2419 634, 13,1 29412 73486 N499 9.28 1.8611.,14 34,16 763. 782, 767, 1844 3.5
STD. NEV 0,u7]1 1,344 ,071 e 041 0,098 1,855 0,009 0,65 0,03 0,68 1,14 1,73 0,0 0.0 le06 1406
Ceve & 9.3 11e6 342 063 1lel 0.3 2.51 0,86 7.0 1.5 6e1 3.33 (.23 (.0 0.0 5+66 29.%58
3 2 MEAN 0,360 21.25 1.63 618, 13,5 29,02 73,91 1.00 5,95 1,65 7,40 31,91 754, 775, 757. 20.7 3.2
STH, DEV 0.014 04778 .021 le Uel 04091 44103 0,019 0459 0416 0,74 0.76 2,45 .71 0e71 2055 240
Ceve @ 1.6 37 143 0ol neS 043 5.55 1.92 9,9 10.7 100 2438 032 .09 0409 12430 92413
NOTES:

1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERE RPUN.

2. TOTHC IS THE TOTAL HYDROCARBUNS FMITTED FOR 3.3 TRIPS/DAY. (NOT CORRECTED FCOR ETHANOL RESPONSE UF FIv.)
TOTHC= 3,38 (HC,G/MI)*OISTANCE + DBL + 3.39HsL

THE FUELS USED wERE:

l. INDOLENE (RVP=9,0). SOURCE: EPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTI~G.

2, 90% INDOLENE + 10% ETHANOL (RVP=9.3)., SOURCF: BLENDED USING FUEL MO. 1 AND 200 PROOF ETHANDL AT EPA wye
3. COMMERCTIAL GASOLINE (RVP=10.0)e SOURCE: HuwELL HYDRACARBONS (MSED ORDER).

4, 90% FUFL NO. 3 + 10% ETHANOL (RVP=10.7), SO0UKCE: HOWELL HYDROCARBGNS (MSED ORCER).
., BLENDED GASOHOL CONTAINING 10% ETHANOL (RVP=10.0). SOURCE: HOWELL HYDROCARBONS (MSED URNER),



VERICLE: T0Y, COROLLA

| Cmmcmamef XHAUS Tremmaan=s |

(Ox=C)

FUEL N HC co NOX  CO2

| C==aGRAMS/MILE=~=>|

1 1 MEAN 0550 7.10 1,06 326,

2 1 MEaN 0570 4490 1,35 326,

3 2 MEAN 0775 885 1.27 336,

STO. DEV 0,021 0,071 007 [\

Ce s & a7 0.8 0.6 0,0

& 2 MEAN 0710 S480 1,44 326,

STn, DEV 0,057 0,0 014 o

Ceve % 3.0 0.0 1.0 0.2

6 2 ME:sN 0,300 6.70 1,47 338.

ST, DEV 0,001 0,283 ,014 3.

CeVe % el 462 1.9 0.8

3 2 MEAN 0.730 9.30 1.01 339,

SThe NEV 0,028 0.142 366 4,

Cevie & 3.6 1.5 34.1 1.0
NOTES:
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ENVIROMMENTAL PROTECTION AGENCY
MOTOR VEHICLE £MISSION LABORATORY
ANN ARBOHe MICHIGAN

HASOAOL PROGRAM
AVERAGe TEST RESIWTS

VING 79=FC~i

TEST TYPE:

FTp

FE BARO HUM NNXFC

- - - - -

(MPG) { IN=HG) (GRAJINS
/L)

26.2 29.26 T2.28 0n.99

25.5 29406 70427 1,01

29¢2 29632 73425 1699
0.0 04062 2.859 0,013
0.0 0.2 3,90 1,33

2546 29.24 71491 .99

el 0.112 l.641 0,006
143 0Oaé 2428 0,77

24,3 29,07 74,69 1.00
ue2 00112 €.188 0.001
549 Qo4 fe25 0,10

26,9 29.07 79.67 1.02
a2 04063 8.943 0,044
ie8 042 teas 4,30

lo FUELS ARE PRINTED IN THE ORDER THAT THEY WERE PUN,

2. TOTHC IS THE TOTAL HYDROCARBUNS EMITTED FON 5.3 TRIPS/DAY.
1,38 (HCsG/MT;®DISTANCE » DBL + 3e3%nsiL

TOTHC=

THE FUELS USED WERE:

l.
2,
3.
b
be

INDOLENE (RVP=9,0).

COMME~CIAL GASOLINE

90% FIJEL NO.

BLENDED GASOHOL CCNTAINING 10% ETHANOL

INERTIA

| €ConeeAMRIENT mm=> | | <mmuaGHED—=w=> |

LAR

2500

PROCESSED: DEC 15« 197+

L A L e e ]

D81, HSL TLOSS TOTHC 8DBL ADLBL  AHSL
1< - RAMS -
0498 0460 1.58 16453 1427, 1435, 1423«
0432 0467 1,59 17.28 1425, 1435, 1422
1439 0489 2.28 23.50 1426, 1438, 1425,
0.06 0,06 0,11 .23 1,00 1,00 1.22
4.1 6.4 5.0 5,98 0,07 n,07 0.09
015 0499 3,06 22491 1425. 1440, 1624
0612 0411 0,23 3.96 0.0 0,0 1.00
S¢9 10.7 Tet4 418 0.0 Va0 0.07
«R1 1.20 3,01 25.60 1422, 1434, 1429.
Q410 0,06 0,04 0,06 0.0 1.00 0.0
5.5 S¢3 1le2 .22 0.0 0,07 0.0
153 1403 2,57 24,23 1621, 1632, l62l.
0019 0402 0417 3478 0.0 1.00 0.0
12,46 2.0 6.6 3.20 0,0 2,07 0.0

SOURCE: EPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTING.
90% INDOLENE + 10% ETHANOL (RVP=9,3), SOUrCF: BLENDFD USING FUEL AO. 1 AND 20U PROOF ETwHAKOL aT EPA mvi

(RVP=10.01. SOURCE:
3 « 10% ETHANOL (RVP=]047), 50URCE: HOWELL HYDROCARBONS (MSED ORUER} .
(RVP=10.0)« SOURCE: HOWELL HYDROCARBQONS

# U.S. GOVERNMENT PRINTING OFFICE: 1980- 651-112/0203

HJOWELL HYDRNCARBONS (MSED ORDER) .

ACTUAL +HP:

0'0

| CmmmwaCANNISTER WEIGHTSwww=>|

D0BL  DTESTY

meemmama) |

8.1 «3.5
106 =2.4
1166 ~1.5
G401 N4/l
Cel0 Aun:
15.1 =0.3
NeST ne-2
3.75 Nai
12:7 -1.6
N,71 Ne 7
Se37 . ney
12.3 0.3
Ge2]1 1.

172 ®oove

(NOT CORRECTED FOR ET-aNOL RESPONSE UF FI ')

(MSED URMNER)



