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Abstract

The objective of this project was to investigate the wear of a spark-ignition engine when using 95% ethanol as a
sole fuel. The test engines were 4-stroke small gasoline engines (HONDA model GX16K1QT). The control study was
performed using gasoline as a fuel without engine modification. However, in the engine wear study using ethanol,
engine modifications were made i.e. changing a main jet size from No. 72 to No. 75 in the carburetor and altering an air
choke to 25% of fully open. The engines were run at a speed of 3000 rpm with a half load of 1.2 kW. The running
period was 450 hours. The method of evaluating engine wear was to measure the dimension of the engine components
before and after the test.

The results show that they were no significant difference in dimension of the two test engines main parts.

Therefore, ethanol can be used as a substitute fuel for small engines with some engine modifications.

Keywords: engine wear, ethanol fuel
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1 2 3 4 5 6
Distance (mm) 5 15 30 50 70 80 A B

Standard (mm) 268.00 1 2 3 4
New 6801 | 68.01 | 6801 | 6801 | 6801 | 68.01 Standard (mm) 0 18.002

X-X | Gasoline | 68.07 | 6806 | 68.05 | 68.04 | 68.03 | 6803 New 18.015 18.016 18.014 18.014
Ethanol 68.05 68.05 68.05 68.02 68.00 68.00 X-X Gasoline 18.020 18.019 18.025 18.026
New 6801 | 68.01 | 6801 | 6801 | 6801 | 68.01 Ethanol | 18.027 18.025 18.028 18.027

Y-Y | Gasoline | 68.04 | 68.04 | 68.04 | 68.03 | 6804 | 6804 New 18.015 18.016 18.014 18.014
Ethanol | 68.03 | 68.03 | 6802 | 68.02 | 6802 | 6803 vy | Gasoline | 18.018 18.018 18.025 18.024
New 68.01 | 68.01 | 68.01 | 6801 | 68.01 | 68.01 Ethanol | 18.018 18.025 18.025 18.025

A-A | Gasoline 68.03 68.04 68.04 68.04 68.03 68.03

Ethanol 68.02 68.02 68.02 68.01 68.01 68.02 Lﬂ%a\?ﬁai’ﬂ - BORE GAUGE 2119 18 - 35 mm

MaNNazden  0.001 mm
: DIAL INDICATOR 211 0 -1.000
Manuazdee 0.001 mm

New 68.01 68.01 68.01 68.01 68.01 68.01

B-B Gasoline 68.05 68.05 68.04 68.04 68.04 68.05

Ethanol 68.03 68.03 68.03 68.02 68.02 68.03

1#3095830 : BORE GAUGE 2@ 50-100 mm

ANNBLLDEN 0.01 mm 4. CONNECTING ROD
: DIAL INDICATOR @1% 0—10 mm mark
MANNABEA 0.01 mm =9 =
= A
2. PISTON f\—/F
(1 h
K ~—
123 5 \|_-/

le—— o

/ Crank Pin Metal Piston Pin Bush

A | B | C D E
Standard (mm) ) 30.02  18.02
1 New 30.03 | 30.03 30.02 18.03 18.02
1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6
Gasoline 30.04 30.03 30.03 18.03 18.02
Standard (mm) 3 67.98
Ethanol 30.04 30.04 30.03 18.03 18.02
New 67.56 67.56 67.18 67.82 67.95 67.97
Parallel New 30.03 30.03 30.02 18.02 18.02
Gasoline 67.69 67.68 67.16 67.90 67.92 68.00
Pin 2 Gasoline 30.04 30.04 30.02 18.02 18.03
Ethanol 67.69 67.69 67.21 67.93 67.99 67.98
Ethanol 30.04 30.03 30.04 18.03 18.02
Right New 67.56 67.56 67.17 67.80 67.93 67.96
Angle Gasoline 67.68 67.68 67.18 67.73 67.87 67.94 4 oA o
. @334 230 : BORE GAUGE 21 18 —35 mm
Pin Ethanol 67.68 67.70 67.21 67.89 67.90 67.87

MaNuazdea 0.0l mm

Lﬂ%‘mﬁa?ﬂ : VERNIER DIGITAL 2wa 0-150 mm

Manuazden 0.01 mm

3. PISTON PIN HOLE

[£D]
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