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Abstract

With the rapid popularization of electric vehicles, the safety and thermal management of power batteries have received increasing
attention. In this context, this paper establishes a thermal management simulation model for electric vehicle battery packs based
on the multi physics field coupling method, and analyzes the temperature distribution and heat dissipation performance of battery
packs under different cooling methods. The model combines the coupling effects of electrochemistry, thermodynamics, and fluid
mechanics, and uses numerical simulation to compare the effects of air cooling, liquid cooling, phase change material cooling (PCM),
and their composite cooling. Research has found that the composite cooling method of liquid cooling and PCM performs the best in
reducing battery temperature and optimizing temperature uniformity, providing reliable guarantees for the safety and efficiency of
electric vehicle battery packs. The research results of this paper provide a theoretical basis for the optimization design of the thermal
management structure of battery packs.
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