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Study on Temperature Consistency of Battery Module
for Liquid Cooling System with Variable Contact Surface

GAN Nianfei, SUN Changle, LIU Dongxu, LEI Fugiang

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract: It is far more difficult to reduce the temperature differences among cells in a battery module than to re—
duce the maximum temperature of module. In order that the cells can have better temperature distributing conformity,
this paper designed a liquid cooling thermal management system by packing aluminum column in the gaps among the
cells and set up an electrochemical —thermal coupling model for the cells. Comparative study of the impacts on the
thermal properties of the cells exerted by liquid cooling system of aluminum columns under the combination modes of
different entrance velocity, different section length and height was also conducted. The results indicated that the cooling
performance of the aluminum column liquid cooling system with gradient variation of cross—section length and height
and the temperature distributing conformity among the cells were better than those with the fixed values of section length
and height. Under the condition that the discharge rate was 3C and the entrance velocity was 0.1 m/s,,the maximum tem—
perature difference among the cells in the module group based on the proposed coupling model was kept within 3.72 °C,
meeting the requirements of thermal management of the battery system. Finally, different discharge rates were verified
through the simulation based on this model, indicating that the cells had better temperature distributing conformity.

Key words: lithium ion battery;battery thermal management;liquid cooling;variable contact surface ; tempera—
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Fig.1 Electrochemical coupling structure of single battery
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