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Analysis of Exhaust Gas of Methanol/Gasoline Fuel Mixture

Hong, Kwang-Pyo" - Park, Myung-Ho™ - Kim, Sung-Joon™

ABSTRACT

DOHC gasoline engine(4-cylinder in line type, 1600cc) is modified for the experiment to
develope an alternative fuel. The modified engine is tested with the various combination of
gasoline and methanol, Pollutant emissions of CO and HC are measured at the end of exhaust
manifold. The concentration of CO and HC in exhaust gas is greatly reduced with the increase of
coolant temperature of engine. HC concentration is reduced until methanol content reaches to
thirty percent and then increased with the volumetric percentage of methanol in fuel. On the other
hand, the concentration of CO is reduced as the methanol centent is increased up to 20 percent
and then it becomes constant even though the methanol content is raised. The effect of engine
RPM on the HC and CO exhaust is investigated. HC concentration is reduced as the engine RPM
is increased but the typical trends of variation are not found in the measured value of CO

concentrations.
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Table. 1 Specifications of Test Engine

TYPE 4-Cylinder in-line Vertical Type
DOHC 16-Valve Gasoline Engine
Displacement Volume(cc) 1596
Bore X Stroke(mm) @ 82.3 X750
Number of Cylinder 4
Compression Ratio 9.2
Intake Valve Open 26 “(BTDC)
Valve Timing Intake Valve Close - 38 °*(ABDC)
Exhaust Valve Open 3 °(BBDC)
Exhaust Valve Close 7 *(ATDC)
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Table. 2 Kind of Fuels, unit © %
Constituent| .
Gasoline Methanol
Type

1 100 0
2 90 10
3 80 20
4 70 30
5 60 40
6 50 50
7 40 60
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Fig.2 The Variation of HC Exhaust with the

Temperature of Cooling Water
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Table. 3 Operating Conditions of Engine and
Amount of Pollutants

INJ | SPK

WTS AFS |ATS|TPS| HC | CO

o\ ITIME|TIME .

() O H2) | (O [(mV)|(oem)| (%)
(ms) | ()

60 28 | 25 ] 82 | 15 |672]115]0.86

70| 26 [ 25 ] 8 | 15 |672]101]0.79

801 27 | 25180 | 15 |671] 93 |0.77

90| 26 1 23| 79 | 14 |679] 66 |0.40

100l 25 [ 23] 79 | 15 |675] 30 | 0.22

110] 25 | 23 ] 79 | 15 |664] 10 [ 0.02
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Fig.S The Variation of CO Exhaust with the
Temperature of Cooling Water
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Table. 4 Operating Conditions of Engine at
1000 rpm and the Concentration of
Exhausted Pollutants

Type| INJ | SPK
of ITvElve| AFS|[ATS| TPS | HC | CO

Fuel | (ms) [ ( (Hz) | (C) | (mV) |(ppm)| (96)

1 | 3011043 )17 |566|150¢ 0.7
30 ] 11 143117 | 566 1120 0.6
28 119 143 120 | 546 1116] 04
3.0 | 11 | 50 ] 17 | 566 | 100 }0.13
3.0 | 11 | 50 | 17 | 566 111010.15
33 111 150117 15651125 0.1
35 112 | 50 | 16 | 605 1150]0.12
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Table. 5 Operating Conditions of Engine at
1500 rpm and the Concentration of
Exhausted Pollutants

Type|] INJ | SPK
of |TIME|TIME
Fuel | (ms) | ( °)
1 25 | 16 62 | 17 | 6441 90 | 0.85
28 | 17 1 62 | 17 |644| 70 | 0.8
28 | 17 §1 62 | 19 |624| 55 | 0.2
28 | 18 | 68 | 17 |644] 50 [0.14
3.0 | 19 68 | 17 1644] 45 ]0.15
30| 18 ] 75 ] 17 | 644} 80 | 0.1
33120 ] 75 | 16 {683] 95 [0.12

AFS |ATS|TPS| HC | CO
(Hz) | (T) |(mV)|{ppm)]| (%)
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Table. 6 Operating Conditions of Engine at
2000 rpm and the Concentration of
Exhausted Pollutants

Typel INJ | SPK

of |TIME|TIME AF’S A:I‘S TPS [ HC C;O
Fuel| (ms) | ( ) (Hz) } (T) | {mV) [(ppm)| (%)
1 125 26 |8 ] 181703} 50 | 0.8
2125126 |7 | 1817031 45 ] 0.7
3125127 18 | 20169 | 35 |0.17
4 12813018 |18 703 33 }0.15
5 1281 31 |8 {17 | 722 ] 35 ] 0.1
6 130} 31193181742} 42 |0.02
7 130)] 30 93|16 | 7421 60 |0.07

Table. 7 Operating Conditions of Engine at
2500 rpm and the Concentration of
Exhausted Pollutants

Typel INJ | SPK 1 ool a1 | ps | me | co

of |TIME{TIME )

Fuel | (ms) | ( ) (Hz)| ('C) | (mV) [(ppm)]| (%)

1 [ 25 31 [100] 20 | 761 | 40 | 05

2 {25030 1931 19 | 761 | 30 | 06

3 |25 30 J100] 20 | 761 | 20 [ 01

2 {281 33 |106] 19 | 781 | 10 [0.05

5 1281 33 |106] 18 | 781 | 10 | 0

6 1301 34 |112] 19 | 800 | 151 0

7 130 34 [118] 17 [ 820 [ 20 | 0
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Fig.4 The Variation of HC Exhaust with the

Volumetric Percentage of Methanol
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Fig.5 The Variation of CO Exhaust with the

Volumetric Percentage of Methanol
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Fig.6 The Variation of HC Exhaust with the
RPM of Engine
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Fig.7 The Variation of CO Exhaust with the
RPM of Engine
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