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Effects of pilot injection duration on the performance of pilot
combustion chamber natural gas engine

LI Xiaodong, TAI Lujian, SHI Yanjun, YOU Kai
R&D Center, Weichai Power Co., Ltd., Weifang 261061, China

Abstract ; In order to improve the performance of natural gas engine,a natural gas engine with a pilot combustion
chamber is tested. The effects of increasing the duration of pilot injection on the intake air volume of the pilot
combustion chamber, the gas pipe temperature of the pilot combustion chamber, the ignition time and the
cylinder pressure of the pilot combustion chamber and the main combustion chamber,the fluctuation rate of the
average effective pressure of the main combustion chamber, the fuel consumption rate and the gas emission are
analyzed. The results show that with the increase of pilot injection duration, the intake air volume of the pilot
chamber increases linearly,and the gas pipe temperature of the pilot chamber decreases; during the duration of
pilot injection, when the crankshaft angle is less than 100°,the duration of pilot injection increases, the ignition
time of the pilot combustion chamber and the main combustion chamber advances, the cylinder pressure of the
pilot combustion chamber and the main combustion chamber increases, the average effective pressure fluctuation
and the gas consumption rate decrease, NO,_ emissions increase, and CH,,HC,CO emissions decrease; during
the duration of pilot injection, when the crankshaft angle is greater than 100°,the duration of pilot injection
increases , the ignition time of the pilot combustion chamber and the main combustion chamber decreases slowly,
the cylinder pressure of the pilot combustion chamber increases slowly, the cylinder pilotssure of the main
combustion chamber decreases slightly and tends to be stable,the average effective pressure fluctuation and the
gas consumption rate increase slowly,NO_ emissions decrease ,and CH,, HC, CO emissions increase.

Keywords : pilot combustion chamber type; pilot injection duration; natural gas engine
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