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Tab.1 Main parameters of diesel engine
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Fig.2 Schematic of the experimental apparatus system
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Fig.3 Heat release rates comparison figure at 1 800 r/min,

600 N+m with different substitution rates
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Fig.4 Maximum heat release rates comparison

figure of three working conditions
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Fig.5 Pressure rise rate comparison figure at 1 800 r/min,

600 N+m with different substitution rates
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Fig.6 Maximum pressure rise rate comparison figure of

three working conditions with different substitution rates
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Investigations of Combustion Characteristics of
Diesel/Ethanol-water Compound Combustion

Yao Chunde Wang Jianyun Liu Junheng Geng Peng
( State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract; Experiments were carried out on a turbo-charged, inter-cooled, heavy duty truck’s 6 cylinder
diesel engine; ethanol-water blends (the volume fraction of water is 30% ) were injected to the retrofitted
intake pipe to realize diesel/ethanol-water blends compound combustion. The combustion characteristics
and economic efficiency at several kinds of speeds and loads with different high diesel substitution rates
(0% , 30% , 40% , 50% and 60% ) were investigated in steady working condition. The results show
that, compared with normal combustion mode, the diesel/ethanol-water blends compound combustion
lead to the ignition timing delay, maximum rate of heat release and in-cylinder pressure peak rise,
combustion duration shorten. When the engine work in low speed, the equivalent specific fuel
consumption most decreases by 13% , and the effective thermal efficiency most increases by 8.3% ; in
high speed, the equivalent specific fuel consumption remains approximately constant, and the fuel
economy can even be deteriorated slightly when the diesel substitution rates are more than 30% . The
results can be used to guide the application of diesel/ethanol compound combustion in engine.
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