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A STUDY ON THE IMPACT OF USING GASOHOL (E20) IN THE
SMALLENGINES

Mr. Phongsakron Yamrsi 49015622

Mr. Jullawit Marfak 49015632
Dr. Sutrapat Kwankaomeng  Advisor
2008

ABSTRACT

This project presents the effect of using E20 (20% Etanol, 80% gasoline) on the small engine. In
order to provide useful information about utilizing the ethanol blended fuel (E20) on engines.
This research selected a small engine to test in the laboratory. The experimental tests were done
including the measurements of torque, power, fuel consumption, emissions, component wear and
corrosion with comparison between E20 and gasoline ( Benzine 91). The experimental results
showed that using E20 provided more power than that of gasoline but E20 consumed fuel more
than gasoline. For emissions, using E20 gave THC and CO lower than that of using gasoline
while CO, from using E20 released more that from using gasoline. It indicated that using E20
could obtain more complete combustion than using gasoline. The impact of using E20 on_engine
components were investigated by immersion test or putting engine elements in the fuel about
2000 hours. The metal structurals were darken in color while polymer elements were lighten in
color for immersion in E20. Moreover polymer tubes were slightly deformed and swallen but this

effect could not cause any serious problem on short engine operation.
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Gasoline Light diesel Ethanal Methanol
Chemical Formula (1) Caoe Hiss CoN Hl ) C,H,OH | CH,OH
Molecular Weight 114.8 148.6 46.07 32.04
Specific Gravity 0.72-0.78 0.84-0.88 0.785 0.792
Oxygen content (wt%) - - 34.8 50.0
Boling Point (°C') 27-225 188-343 78 65
Freezing Point (°C ) -40 (-40)-(-1) -114 -97.5
Reid Vapor Pressure (kPa) 55-103 - 16 32
Higher Heating Value
47,300 44,800 29,700 22,700
(kj/kg)




Lower heating Value
44,000 42,500 26,900 20,000
(kj/kg)
Heat of
305 270 840 1,103
Vaporization(kj/kg
LHYV of Stoich. Mixture
2,830 2,740 2,690 2,680
(kj/kg)
Specific Heat (kj/kg) - - - -
Liquid 2.4 2.2 2.5 2.6
Vapor C, ~1.7 ~1.7 1.93 1.72
Viscosity@40 °C - - - -
Centipoise 0.5 145 0.83 0.46
Research Octane Number
92-98 - 107 106
(RON)
Motor Octane Number
80-90 - 89 92
(RON)
Cetane Number <10 45-55 3 8
Stoichometric A/F ratio 14.6 14.5 9 6.5
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Item Unit Value Method ASTM ABNT/NBR

Aspect - LFFI Visual Visual
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Color - * Visual Visual

Total Acidity mg/l 30 max 9866 D1613

Elect. Conduc. microS/m 500 max 10547 D1125

Specific mass Kg/m'@20C | 791.5 max 5992 D4052
Alcohol deg. deg. INPM 99.3 min 5992 -
Hydrocarbons vol pct 3.0 max 13993 -
Copper mg/kg 0.07 max 10893 -

HINeNH LFFI: Limpid and free from impurities

Colour: Colorless to yellowish if free from dye, whose application is allowed to the

maximum of 20 mg/l, exception to blue color dye, which is restricted to aviation gasoline.

M3 2.7 nasgnuemueariierit hiwdaihaihaiu E100 imilsemavnda

Item Unit Value Method ASTM ABNT/NBR
Aspect 7 LFFI Visual Visual
Color . * Visual Visual
Tot.Acidity mg/1 30 max 9866 D1613
Elect. Cond. microS/m 500 max 10547 D1125
Specific mass Kg/m3 @ 20C | 807.6-811.0 5992 D4052
Alcohol degree deg. INPM 92.6-93.8 5992 .
Hydrocarbons vol pet 3.0 max 13993 7
Others: Residue, pH, Chlorides, Sulfates, Iron, Sodium
HINLTiA LFFI: Limpid and free from impurities

Color: Colorless to yellowish if free from dye, whose application is allowed to the

maximum of 20 mg/l, exception to blue color dye, which is restricted to aviation gasoline.




13

MIeN28 nasgruemueailinmnsemas E25 way temueanifiiuvessemaunda

E100
Specification
: Anhydrous Hydrous Ethylic | Analytical
Characteristic Unity
Ethylic Alcohol Alcohol Method
“AEAC” “AEHC”
Aspect - Limpid Limpid Visual
Color - Colorless Light Yellow Visual
ASTM D-
Acidity (as acetic acid) mg/L <30, <30,0
1613
ASTM D-
Electrical Conductivity S/m <500 <500
1125
ASTM D-
Specific Weight (20°C) kg/m? <7915 > 807,6 and < 811,0
4052
ASTM D-
Ethanol Content % vIv 2993 = 92,6 and < 93,8
5501
Hydrogen Potential (pH) - Not specified 26,0and < 8,0 NBR-10891
Evaporation Residue mg/100mL] Not specified <50 NBR-8644
Hydrocarbons Content % viv Not specified <30 NBR-13993
Ton Chloride (Cl-) mg/kg Not specified <10 ASTM D-512
Ion Sulphate (SO4 -2 ) mg/kg Not specified <40 NBR-12120
Iron (Fe) mg/kg Not specified <50 NBR-11331
Sodium (Na) mg/kg Not specified <20 NBR-10422
Cupper (Cu) mg/kg <0,07 Not specified NBR-10893
A13197 2.9 paaNliRvea E25 (W38 E22) uaz E100 tauiminiumuday
Pure Regular Blend E-22
Characteristics Pure E-100
Gasoline (22% v/v)
Air / Fuel Stoichiometry 145:1 12,7:1 90:1
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Specific Weight (20°C) (kg/m?) =770 + 780 + 810
Heat of Combustion (kcal / kg) + 10.500 +9.500 +6.100
MON 80~83 80 ~ 83 88 ~90
RON 90 ~ 96 90~96 105 ~ 108
Octane Number
(MON +
> 87 > 87 =95
RON)/2
Vapor Pressure (kPa) 55~70 55~70 <40
Polarity of molecule Not polar = Highly polar
Metal Corrosivity Reference Higher Higher
Good
Elastomer Material Good
Reference (except
Compatibility (except polyamide)
polyamide)
Gum Formation (deposits) Reference Higher None
Anti-oxidant & Detergent
Require Require Not require
Additives

A3 2.10 RUENTAIUMISIHEVDY E25 Uaz E100

Brazil (ANP 309/2001)
Characteristic
Regular A Premium A Regular C IPremium &
RVP (37.8 °C) kPa 62 69 max, (+7 kPa)*
o (*) April-November in the following states: RS, SC, PR, SP, RJ, MG,
Distillation (TC)
MT, MS, ES, TO, GO, and DF

10% Vol. 65 max.

50% Vol. 120 max. 80 max.

90% Vol. 190 max. (cannot be < 155 for gasoline A and 145 for gasoline C)

BP max. 220 max.

* Gasoline A = without ethanol Gasoline C = gasohol with 20% - 25% ethanol
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L'g?éf ;2;'”' (580.000 vehicles)  (1.660.000 vehicles)  Light Diesel
(2.820.000 vehicles) (770.000 vehicles)
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(ASTM D5798-99 Standard Specification for Fuel Ethanol For Automotive Spark-Ignition Engines)

Property Value for Class Test Method
ASTM volatility class 1 2 3 N/A
Ethanol, plus higher alcohols 79 74 70 ASTM D5501

(Minimum, volume%)

Hydrocarbons 17-21 17-26 17-30 ASTM D4815

(Including denaturant, volume%)

Vapor pressure at 37.8°C

kPa 38-59 48-65 66-83 ASTM D4953,
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psi 5.5-8.5 7.0-9.5 9.5-12.0 D5190, D5191
Lead (Maximum, mg/L) 2.6 2.6 3.9 ASTM D3059
Sulfur (Maximum, mg/kg) 210 260 300 ASTM D3120,
D1266, D2622
Methanol (Maximum, volume%) 0.5 N/A
Higher aliphatic alcohols, C3-C8
2 N/A
(Maximum, volume%)
Water (Maximum, mass%) 1.0 ASTM E203
Acidity as acetic acid
50 ASTM D1613
(Maximum, mg/kg)
Inorganic chloride ASTM D512,
1
(Maximum, mg/kg) D7988
Total chlorine as chlorides
2 ASTM D4929
(Maximum, mg/kg)
Gum, unwashed
20 ASTM D381
(Maximum,mg/100mL)
Gum, solvent-washed
5.0 ASTM D381
(Maximum,mg/100mL)
Copper (Maximum,mg/100mL) 0.07 ASTM D1688

Appearance Product shall be Appearance determined at visibly free of
ambient r\temperature or 20°C suspended of (70°F), whichever is
higher. Precipitated Contaminants (shall be clear and bright)

N/A = Not applicable
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Property Specification Test Method
Ethanol Content, % Volume 99.8% minimum AMSE 1112
Density, g/ml 0.790 max SS-I1SO 758
Appearance Clear, without particles ASTM D 2090
Colour, Hazen 5 max AMSE 1102
Water, % weight 0.3 max SS-ISO760
Aldehydes (as acetaldehyde), %
0.0025 max AMSE 1118
weight
Acidity (as acetic acid), % weight 0.0025 max AMSE 1114
Distillation interval:
Starting point °C e ASTMD 1078
Dry Point °C S
Flashpoint °C +12 SS-EN 22719
Fusel Oil, mg/1 Max 50 AMSE 1136, GC method
Methanol, mg/1 Max 20 AMSE 1135, GC method
Explosion limits, % by volume in
) 35-15 Accepted from literature
air
Refractive Index, n ;20 1.3618 Accepted from literature
Evaporation residue, mg/1 Max 10 AMSE 1124

103088
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Properties Specification
Composition 100 litres of anhydrous ethyl alcohol and 1 litre of
unleaded gasoline
Ethyl alcohol, %by volume 98.75 min.
Density, kg/L@ 20 °C 0.789 max.
Water content, % by weight 0.10 max.
Flashpoint, °C 5
Colour, APHA 10 max. .
Non-volatile matter, g/100ml 0.0030 max.
Acids, g/100ml, as acetic acid 0.003 max.
Copper, mg/L 0.1 max.
Cholorine, mg/kg 10.0 max.
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2.2.3 sTFegL (Cylinder Block)
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2.2.5 nszuengy (Cylinder)
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