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Study for Improvement of Diesel Engine Performance using a Combination of Early-injection
PCCI and Conventional Diesel Combustion
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The objective of this study is to find the strategies for increasing thermal efficiency of light-duty diesel engine by means
of managing both cooling loss reduction and increase in degree of constant volume. For this purpose, a combustion
strategy combining premixed charge compression ignition (PCCI) based combustion and conventional diesel combustion
is examined. Experiments were performed using a single-cylinder light-duty diesel engine with two common-rail
injection systems which enables independent control of fuel injections for PCCI and diesel combustion. This report
focuses on investigating basic characteristics of the performance and exhaust emissions.
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Fig. 1 Experimental setup
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Fig. 3

(effects of sub-injection pressure and number of stages)

In-cylinder pressure, heat release rate and in-cylinder gas temperature

Fig. 4 Performance and exhaust
emissions (effects of sub-injection
pressure and number of stages)
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gas temperature (effects of sub-injection timing)
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Fig. 9 Cooling loss at each sub-injection quantity
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