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Effect of the cylinder head exhaust duct structure optimization on
diesel engine performance

LI Lili, ZHAO Peng, JIA Xichen

Engine Research Institute, Weichai Power Co.,Ltd., Weifang 261061, China

Abstract:In order to enlarge the exhaust flow coefficient of cylinder head exhaust duct and improve diesel
engine performance, a 6-cylinder diesel engine is selected as an example, the structure of cylinder head exhaust
channel is optimized, and the engine performance before and after the optimization is studied experimentally.
The results show that the average flow coefficient of the cylinder head exhaust duct increases by 6. 7% after
optimization. The mean value of inlet and exhaust pressure pulse both with original and new cylinder head
exhaust duct of diesel engine increases with the increase of torque and speed. The average value of intake
pressure of the new cylinder head exhaust duct is larger than that of the original one, and the average value of
exhaust pressure is smaller. The combustion duration of the new cylinder head exhaust duct is shortened and its
combustion center is closer to the top dead center. NO, emissions are reduced by 11% to 17%, and fuel
consumption is reduced by about 1 g¢/(kW +h). New cylinder head exhaust duct is more helpful to improve the
diesel engine charging efficiency, improve the combustion quality of the working fluid, and then reduce fuel
consumption.

Keywords : exhaust pressure ; pumping loss ; air intake flow ;cylinder head exhaust duct;structural optimization
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