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The Effects of Different Compression Ratios and
EGR Ratios on Combustion and Emission of PCCI

Diesel Engine
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Abstract: The effects of different compression ratio and EGR ratio on PCCI diesel engine’
combustion and emission were studied by CONVERGE software in this paper. In the condition of
1650r/min speed and 50% load, the PCCI combustion was realized by using small injection cone
angle and 4 multi pulse pre-injection fuel injection strategy. The analysis found: reducing
compression ratio can significantly delay the PCCI diesel engine’s ignition timing, enhance diesel
and gas mixing, which realizes the both reduction of NOx and Soot at the expense of less than 5%
of the fuel consumption. The pressure rise rate increases with the reduction of the compression
ratio first and then decreases, reaches a maximum at a compression ratio of 13; With the increase
of EGR rate, the ignition delay of PCCI diesel engine increases, and combustion pressure, average
temperature, the peak value of heat release rate and the pressure rise rate are reduced accordingly.
EGR gas is added to make the fuel consumption increased, reduce the NOx emission and increase
Soot emission. When the EGR ratio increases to more than 49%, the combustion is deteriorated
and the fuel consumption and soot emissions significantly increase. At the same time, NOXx

emission is close to zero.
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