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Temperature Simulation and Analysis of Lithium-Ion Battery Module
Based on Heat Pipe—Aluminum Plate Chimeric Cooling Structure

TIAN Sheng, XIAO Jiajiang
(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract; The proper working temperature of power battery is very important for the safe and reliable operation of
electric vehicles. In order to strengthen heat transfer and improve the cooling performance of the battery pack, a
heat pipe—aluminum plate chimeric cooling structure was designed and applied to the lithium—ion battery module.
The cooling effect and temperature uniformity of the battery module under 3 different cooling conditions were
compared by simulation. The results show that the use of heat pipe—aluminum plate chimeric cooling structure has
a better cooling effect and temperature uniformity than the single use of heat pipe or aluminum plate. In addition
a Two—Way ANOVA was performed on the influence of the thickness of aluminum plates between the batteries
and the number of heat pipes on the maximum temperature of the module. The increase in the thickness of
aluminum plates and the number of heat pipes can reduce the maximum temperature of the module, as they
increase further, the effect decreases. The thickness of the aluminum plates has a greater influence on the

maximum temperature under the condition of natural convection, and from the perspective of cost, the thickness
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of the aluminum plates should be given priority to optimize battery cooling performance.

Keywords : lithium—ion battery; thermal management; heat pipe; simulation; two—way ANOVA
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