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Abstract : With the continuous development of the new energy vehicle industry, the power battery, as the source
of energy for the entire vehicle, has its operating state directly related to the vehicle's performance and
safety. During the battery charging and discharging process, a large amount of heat is continuously
accumulated. If not effectively controlled, it will lead to battery performance degradation, shortened
lifespan, and even safety issues. This paper analyzes the thermal management system of the power
battery. Based on the analysis of the battery heating mechanism and temperature influencing factors,
a simplified thermal model is constructed, and simulation analysis is conducted combined with typical
operating conditions. On this basis, the system is optimized from aspects such as cooling structure,
fluid distribution, and thermal conduction path. The results show that the optimized scheme can
effectively reduce the maximum temperature of the battery and improve the uniformity of temperature
distribution, providing a certain reference for the design of the thermal management system of the
power battery.

Keywords : new energy vehicle; power battery; thermal management; temperature control; system
optimization
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