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A Study on the Characteristics of Combustion Variations
in Compression Ignition Engine
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ABSTRACT

This paper deals with the theoretical prediction and cyclic variation of combustion charac-
teristics in a four stroke, single-cylinder, diesel engine. Theoretical calculations employed a simple
empirical model of analysis of energy equation for the thermodynamic system of engine cylinder.
The cyclic variation of combustion characteristics is investigated, in term of frequency distribution
and standard deviation of peak characteristics, as obtained by combustion analyzer system. The
results of theoretical prediction are shown to be in close agreement with the experimental data.

The effect of fuel injection timing, engine speed, cooling water temperature, and the com-
pression ratio on the cyclic variations of combustion characteristics were discussed.
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Fig.1 Thermodynamic system of engine
cylinder
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Fig.2 Schematic diagram of experimental
apparatus ’
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Fig.3 Comparison of predicted and exper-
imental cylinder pressure
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imental cylinder pressure
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Fig.7 Effect of fuel injection timing on
the rate of pressure rise
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Fig.8 Comprasion of predicted and exper-
imental rate of heat release
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Fig. 11 Effect of engine speed on the
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Fig. 12 Effect of fuel injection timing on
the combustion characteristics
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Fig. 13 Effect of injection timing on the
combustion characteristics of engine
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Fig. 14 Effect of compression ratio on the
maximum rate of pressure rise
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