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Abstract: With the popularization of electric vehicles, liquid-cooled battery thermal management systems have been widely
used due to their high heat dissipation efficiency and low cost. A unique wavy liquid-cooled heat dissipation structure was
utilized, and a battery pack model was constructed using a pseudo-two-dimensional electrochemical model and a

three-dimensional heat transfer model. The study examined the effects of discharge rate, ambient temperature, coolant
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temperature, coolant flow rate, and contact area between the coolant pipe and the battery on the thermal performance of a 5x5

LiFePO,/graphite battery pack. The results showed that a high discharge rate would cause the maximum temperature and

maximum temperature difference of the battery to rise. Low ambient temperature and coolant temperature can effectively

reduce the temperature of the battery pack, but too low ambient temperature and coolant temperature can cause a larger

temperature difference in the battery pack. When the ambient temperature is at room temperature, the optimal coolant

temperature is 293.15 K. The coolant flow rate has little effect on the thermal performance of the battery pack. The larger the

contact area between the battery and the coolant pipe, the lower the maximum temperature and maximum temperature

difference of the battery pack. However, considering the economic cost, the optimal contact angle between the battery and the

coolant pipe is 90°. This study provides theoretical guidance for the design of thermal management systems for lithium-ion

battery packs.

Keywords: lithium ion battery; thermal safety; liquid cooling; electrochemical model
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Fig. 1 Schematic diagram of battery pack model
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Fig. 2 Temperature distribution of battery pack during discharge at different discharge rates
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Fig. 3 Maximum temperature and maximum temperature difference of battery pack under different discharge rates
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Fig. 4 Temperature distribution of battery pack during discharge at different ambient temperatures
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Fig. 5 Maximum temperature and maximum temperature difference of battery pack under different ambient temperatures
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Fig. 7 Maximum temperature and maximum temperature difference of battery pack with different coolant temperatures
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