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Performance optimization of low-speed
operation for a marine diesel engine

LIU Jinrong', DUAN Yangiang', ZHU Tao', WANG Jialun',
HE Xiaofeng' , BAI Shuzhan’
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Abstract ; In order to solve the problem that the diesel engine emits black smoke seriously in case of sudden
speed-up and when it is attached to the propeller quickly during idling, the influence of turbocharger on low-
speed performance of diesel engine is analyzed, and the reason for insufficient intake of diesel engine at low
speed is analyzed through simulation method. The valve phase is optimized, and verified by testing bench and
ship. The results show that after valve phase is optimized, the volumetric efficiency is improved during low-
speed operation, and the intake air is increased, so the in-cylinder combustion is enhanced effectively, then the
response speed of turbocharger is improved in case of sudden speed-up and when diesel engine is attached to the
propeller quickly during idling, the smoke of idling and sudden speed-up is optimized significantly, and the
recovery time of idle speed is shortened to less than 5 s, which finally meets the demand of tug customer.

Keywords: diesel engine; attached to the propeller at idle speed; optimization of valve phase;

volumetric efficiency
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