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Experimental Research on Thermal State Change of Diesel Engine Piston Top Surface
WEN Jun"?, LEI Jilin"", YU Yue', WANG Dongfang', DENG Xiwen", LI Zhekun'

(1.Yunnan Province Key Lab. of Internal Combustion Engines, Kunming Univ. of Sci. and Technol., Kunming 650500, China ;
2.Chengdu Galaxy Power Co. Ltd.,Chengdu 610505, China)

Abstract: In order to explore the change rule of piston thermal state, a turbocharged intercooled diesel engine was treated as the research object.
The temperature at designated point at the top surface of piston was measured by thin film thermocouple temperature measurement method and
lead transmission system under transient operating process and the temperature values at different locations of the piston top surface at the calib-
rated power operating point and the maximum torque operating point are obtained by calculating the test data. The research results show that the
temperature field of the piston changes dramatically during transient condition of the engine. The temperature of each measuring point at the top
surface of piston rises sharply during the early stage of the cold start and rapid acceleration situations. The piston temperature variation is the
largest up to 180 °C during the cold start process, and then its up to 140 “C during the rapid acceleration process. At the early stage of the rapid de-
celeration, the temperature of each measuring point of the piston rises rapidly, reaches the maximum at about 20 s. The maximum temperature of
the four measuring points is 346,341,314,343 °C respectively, and then slowly decreases to a stable value. At the rated power point, the maximum
stable temperature of the top surface of the piston is 331 °C, and the temperature difference of the top surface is 31 °C. At the maximum torque op-
erating point, the maximum stable temperature of the piston top is 336 “C, and the temperature difference of the top surface is 29 °C.

Key words: diesel engine; piston; thermal state; transient condition; transient temperature field
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Tab.1 Main technical parameters of engine
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Tab.2 Technical parameters of thermocouple sensor
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Tab.3 Test and test conditions
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Fig.2 Temperature variation of piston measuring points
under cold start conditions
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Fig.3 Temperature variation of piston measuring points
under acceleration
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Fig. 4 Temperature variation of piston measuring points
at sudden deceleration condition
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Tab.4 Piston measuring point temperature at calibrated
power and sudden deceleration conditions
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