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Analysisof Thermal Effect of Lithium Battery Based on
Electrochemical-thermal Coupling

WANG Chunsheng, Member, CPSS SUN Hanxiao, Sudent Member, CPSS XUE Chenbo
(School of Vehicle and Energy, Yanshan University, Qinhuangdao 066004, China)

Abstract: To clarify the internal thermal effect of a battery during its charging process, a lithium-ion battery of 27
A-h was taken as the research object. A three-dimensional electrochemical-thermal coupling model of one single battery
was established, and the coordinate array mapping method was used to expand the thermal effect of the cell unit to that
of the single battery. First, the influence of charging rate on the heat production of the battery was investigated. Then,
the detailed heat production in the active layer of negative electrode with different particle radiuses was studied, and the
mechanism of influence of particle size on the heat production was analyzed. In addition, the battery temperature
distribution with different charging rates under natural convection was also studied. The heating mechanism of
lithium-ion battery was elaborated upon, and the overall temperature distribution characteristics of the battery was given,
providing a theoretical basis for optimizing the battery structure design and developing the battery thermal management
system.
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Fig. 1 Coupling relationship between electrochemical and thermal models
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