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A Study on Engine Performances and Exhaust Emissions Using Gasoline-Methanol

as an Alternative Fuel

Abstract

& RO - & H E
(Kim Hi Chul, Yong Gee Joong)

The purpose of this paper is to study the possibility of practical use of gasoline-methanol

mixed fue] as an alternative fuel of gasoline engines jn the light of engine performances and

harmful exhaust emissions as well as mixings and separations of the mixed fuels.

When the methanol of 99.8% purity is mixed with super or regular gasoline available on the

market today, the experimental results obtained without modifying carburetor in this study are

~as follows;

1. The separation ratio depends upon the gasoline-methanol mixing ratio only, regardless of

fuel temperature and fuel additives for preventing separation of phase.

2, The critical absorption ratio is affected by the gasoline-methanol mixing ratio, its tempera-

ture and the quantity of fuel additives.

3. Concerning the distillation temperature, the initial point of all sorts of fuels is almost same,

but 10% pwint and 35-60% point of mixed fuels are lower than those of gasoline only.

4. In case of throttle valve opening set, engine output using the mixed fuels is decreased com-

pared to gasoline, but thermal efficiency is increased as a consequence of decreasing speci-

fic energy consumption.

5. In case of fixed load test, thermal efficiency is increased at low engine speed even under

low part-load as well as under comparatively high part-load including full load.

6. CO and NOx emissions are reduced remarkably with the mixed fuels.
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Table 1. Variations of Critical Absorption Ratio of Gasoline- Methanol with Various Mixture Ratios and
2% of Fuel Additives under Various Temperatures (Sample A)

(Unit ;Vol. %)
Temp. -1t -0t 10t 20T 30T 40T
Additives n- |iso~ n- | iso- n- | iso- n- | iso- n- | iso- n- | iso-
THF | But- | But- | THF | But-| But- | THF | But- | But- | THF | But- | But-  THF { But- | But- | THF | But- | But-
Fuel anol | anol anol | anol anol | anol anol | anol anol | anol anol | anol
SM10 0.17]0.17( 0.17 ] 0.20 | 0.20| 0.22 [ 0.23 ] 0.25 '0.27 0;30 0.33)10.35(0.35]0.38|0.40|0.40( 0.43 | 0.45.
SMz20 0.28(0.28(0.3070.40)|0.40| 0.40(0.50|0.53| 0.50 | 0.60 | 0.63|0.65{0.72|0.75}0.75]0.85]0.85/0.88
SM30 0.43(0.40|0.40|0.62| 0.60| 0.60( 0.80|0.78|0.75/0.95|0.97]0.97 | 1.15|1.15]|1.15| 1.38] 1.40 | 1.40
RM10 0.1210,12|0,12{0.15{ 0,15/ 0,15 0.180.20| 0.20 ] 0.21 | 0.23{ 0.23| 0.24 | 0.25(0.25] 0.30| 0.30{ 0.30
RM20 0.20(0.20]0.20|0.22 | 0.25|0.23(0.32|0.30| 0.30 | 0.43 | 0.45| 0.45| 0.53 | 0.58 0.6010.63)|0.630.63
RM30 0.2210.2210.25|0.30{0.30({0.30|0.50|0.50[0.50)0.65]0.65|0.63]|0.83(0.85 0.85 1.03)1.03 | 1.00
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Table 2. Variations of Critical Absorption Ratio of Gasoline-Methanol with Various Mixture Ratios and

3% of Fuel Additives under Various Temperatures (Sample A)

(Unit ;Vol. %)
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Table 4. Distillation Temperature of Mixed and Separated Fuels on the Base of Super Gasoline

{Unit ;°C)

[#) ! ) -
%;Zl SG | SM10 | SM15 | SM20 | SM30 5& 15 | SM15 SUIV; 20 | SM20 SLI}/;[; | sM3
Initial Point 37 33.5 33.5 34 33 36 38 36 36.5 36.5 37

10 56.5 46 46 46.5 47 47 51 48 49 43 49
20 68 50 50 51 51.5 51 55.5 52 o4 b2 53
30 77 52.5 53 53.5 54 54 b8.5 54 57 54 56
40 87 77 55 56 56 56 60.5 56 59 56 58
50 97 96.5 61 57 58 82.5 61.5 58 60.5 58 60
60 106 106.5 102 90 59.5( 104 62.5( 100 62 74 61
70 116.5| 116 113 109 60.5| 114 63.5| 113.5 62.5| 109.5 62
80 127.5| 128 125 122 119 126 64.5| 125.5 63.5| 123.5 115.5
90 139 140.5| 137 136 133.5 | 138 133 138 136 137 134
End Point 162 152 151 152,51 157 160 154 159 156 157.5 158
Table 5. Distillation Temperature of ‘Mixed and Separated Fuels on the Base of Regular Gasoline
S (Unit 5 C)
%) = LU | m | RM10 | RM1s | RM20 | RM30 RUI\gIS | HM1S RLI}’;ZQ RM20 RUI‘g% AM30
Distilled?
Initial Point 37 RZY 34 34 4.9 34 38 36 37 37 38
10 53 41 42.5) 42 42.5| 4L5| 46.5| 43 45 43 45
20 58 44 46 45.5 46 45,5 50 46 48.5 46 49
30 63.5 47 43 48 49.5 48 54 48.5 52 49 52
40 70 49.5 50.5 50.5 52 50.5 57 51 55 51 54.5
50 77 59.5 53 52.5 54 52 59.5 53 58 53 57.5
60 86 82 55 55 56.5 78.5 61 54 60 55 60
70 97.5 96 91.5 56.5 59 94 62 93 61.5 91 61.5
80 111.5( 110.5| 108.5( 109 60.5| 110 63.5| 110 62.5| 110 62
90 133 132 130.5| 130 126.5| 131 64.5| 131 126 132 127
End Point 155 148 150 143 162 154 150 152 151 '1-54 151
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