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Performance optimization of a large bore high speed marine diesel engine

WANG Huilin, YAN Lu, WANG Feng, XU Xiaoying, ZHANG Yangyang

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

Abstract ; By optimizing the combustion process in the cylinder, the economy of a 20 cylinders large bore high
speed marine diesel engine is improved. Based on bench test data, an optimization for the fuel injector and
combustion chamber profile is proposed through three-dimensional combustion simulation calculation.
Experimental verification of the optimization and overload durability test are conducted on a single cylinder
engine bench. The simulation and single cylinder engine test results show that increasing the injector cone angle
from 150° to 154° and reducing the volumetric flow rate from 100 ml/s to 95 ml/s can improve diesel engine
performance, and the advantages of large cone angle injectors are more effectively. The stepped combustion
chamber profile can improve the mixing and combustion in the cylinder. The results of the 100 h overload
durability test indicate that the large cone angle fuel injector meets the reliability design requirements.
Keywords : large bore diesel engine; performance optimization; combustion simulation; single cylinder engine
testing ; reliability
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