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[Abstract] To analyze the performance of the battery direct cooling and heating management system coupled with
passenger cabin air conditioning, a power battery thermal management system model is established based on AMESim
software. The charging time of typical liquid cooling and direct cooling and heating management systems under high—
temperature fast charging conditions is compared. The results show that under the same fast charging MAP, the
charging time of the direct cooling system is shortened by 7.6% compared with the liquid cooling system. The
passenger cabin air conditioning and battery thermal management system is further coupled, and a thermal management
control strategy is designed with the goal of controlling the temperature of the passenger cabin and the maximum
temperature of the battery cells. Results show that compared with the uncoupled system, the maximum temperature
difference on the top of the battery increases by 2.9 °C when using the coupled system, but the charging time is
shortened by 4.9%.

Key words: Power battery, Thermal management, Fast charging, Direct cooling, System
coupling
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