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Comparative Study on Thermal Performance of
Power Battery Module under Different Cooling Strategies
Zou Yanhong
( Yunnan Land and Resources Vocational College, Kunming, 652501 )

[ Abstract]  With the rapid development of new energy vehicle technology, fast charging and fast discharging of power battery
is gradually becoming the mainstream working mode. The heat transfer characteristics of power battery pack at different rates of
charge and discharge under the condition of fast charge and fast discharge are studied by numerical simulation. The heat dissipation
effects of pure phase change cooling and liquid cooling coupled with phase change materials on the battery module are compared,
and the control effects of the above two heat dissipation methods on the temperature difference and maximum temperature of the
battery module are analyzed. The numerical simulation results show that when 5C fast charging and 5C fast releasing, the optimal
flow rate is 0.05m/s, the maximum temperature of the battery module is controlled at 47.33°C, and the temperature difference is
3.39°C. Compared with the pure phase change cooling mode, the maximum temperature of the battery is reduced by 34.57°C, and
the temperature difference is reduced by 1.14°C. Therefore, the coupled system of liquid cooling and phase change materials has a
good thermal management effect under the condition of fast charging and fast discharging.

[Keywords] Thermal management; Power battery; Phase change material (PCM); Temperature field; Coupled cooling of PCM
and liquid
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Table 1 Parameters of power battery
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Table 2 Physical parameters of materials
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Fig.1 Battery module model based on (a) PCM cooling (b) liquid and PCM coupling cooling
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Fig.2 Comparison of temperature rise curves between

simulation and experiment
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Fig.3 Effect of different charge discharge ratio on
temperature and temperature difference of battery module
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Fig.4 Cloud diagram of battery temperature at different

flow rates
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Fig.5 Battery temperature rise at different flow rates
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Table 3 Pressure drop at different flow rates

ML JEBE (Pa)

1m/s 10655.33
0.5m/s 3252.86
0.1m/s 322.28
0.05m/s 138.49
0.03m/s 20.12
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battery under two cooling strategies
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