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A Computer Simulation of Adiabatic Spark Ignition Engine

using Methanol as a Fuel

Shuichi KAJITANI™ and Jyunichi KIMURA *x

Abstract — There is a lot of researches of adiabatic diesel engine using actual and computer models.
However no researche exists regarding a spark ignition adiabatic engine because of knock problems when
a gasoline is used as fuel.

There is one possibility of the spark ignition adiabatic engine. when methanol is selected as fuel.
Because methanol has properties of high unti-knock and no soot formation tendencies when it burns.

Methanol fueled spark ignition adiabatic engine has advantages of the increase of compression ratio,
decrease of cooling loss and weight of engine. Furthermore the decrease of aldehyde in the exhaust emis-

sions which produced a vicinity of the combustion chamber wall and the extension of energy sources

for securities.

In this report, a computer simulation was developed to estimate the cooling losses, exhaust losses and

engine performances.

The results of computer simulations indicate a possibility of the spark ignition adiabatic engine with a

stratified combustion. And it was confirmed by the actual engine experiments.
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Fig. 1 The Engine Model of Calculation.
dQch : Heat rejection to the cylinder
head
: Heat rejection to the cylinder
liner
dQcp : Heat rejection to the piston

dQcc

Fig. 2 Thermal Insulated Piston.

Table 1 Specification of Test Engine.
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Fig. 5 Close Comparison of Experimental and
Calculated Cooling Losses.
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Table 2 Heated Temperature on Various

Operating Condition.
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Table 3 The Effects of Insulated Wall Temperature on Engine Performances.
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Fig. 16 The Effect of Insulated Wall Temperature on Indicated Thermal Efficiency.
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Fig. 17 The Effects of the Fully Insulated
Combustion Chamber on the Cooling
Loss and the Indicated Thermal Effi-
ciency.
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Table 4 The Effects of Insulated Cylinder Liner
Area on the Indicated Works and Indi-
cated Thermal Efficiency.
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0 56.7 | 1116.7 | 377.32 | 51.31|-52.22 | 33.79
30 56.0 | 1097.1 | 369.93 | 51.31|-52.23 | 33.72
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120 50.2 | 982.9 |321.50 | 51.34|-52.07 | 32.71
150 49,3 | 967.6 | 315.33 | 51.35|-52.07 | 32.59
180 49.3 | 970.9 | 314.87 | 51.35|-52.07 | 32.43
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