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Fig. 1 Battery thermal management system with liquid flow
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heat transfer and flow resistance characteristics of radiator
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Fig. 5 Calculation process of the battery thermal management
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NUMERICAL MODEL AND COMPUTATIONAL ANALYSIS ON
BATTERY THERMAL MANAGEMENT SYSTEM WITH
HEAT PUMP AUXILIARY COOLING

Zhang Tianshi'?, Gao Qing'?, Wang Guohua'?, Yan Zhenmin®’, Song Wei'?, Yan Yuying’
(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130022, China;
2. College of Automotive Engineering , Jilin University , Changchun 130022, China;
3. Faculty of Engineering , University of Nottingham, Nottingham NGT2RD, UK)

Abstract: To guarantee the operating temperature and requirement of the high cooling load for the high capacity battery
pack, a battery thermal management (BTM) system with heat pump was proposed and its model and module were built
on numerical computation. The computed results showed that the heat pump has the better auxiliary cooling effect, and
the battery temperature was kept in 20 °C to 40 “C. Meanwhile, the battery cooling speed rises as the flow rates of the
refrigerating fluid and coolant increase, and they are main regulation factors and the former has more notable and broad
effect in the BTM process. Furthermore, the flow rates of the refrigerating fluid, working temperature and refrigerating
capacity are influenced by compressor, and the refrigerating capacity of the air conditioning and battery pack need to be
balanced for the low energy consumption.
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