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ABSTRACT: To solve the safety and thermal runaway problem of the lithium-ion battery pack of electric vehicle under high
temperature, the three-dimensional analysis model of lithium-ion battery cooling system is established. The computational fluid
dynamics (CFD) method is applied to simulate and analyze the battery pack with the theory of heat transfer and convection. The
temperature field distribution of lithium-ion battery packs is basically the same, with the characteristics of low in the middle and
high on both sides, and changed level. The lower the coolant temperature is, the lower the maximum temperature of the battery

pack is; the higher the coolant inlet flow rate is, the lower the maximum temperature inside the battery pack is; the cooling plate
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material has little effect on the cooling effect of the battery pack. For aluminum alloy cooling plate, the cooling effect of the

battery pack is the best when the temperature of the coolant is 20 ‘C and the inlet flow rate is 2 m/s. For the cooling system de-

signed in this paper, the change of coolant inlet flow rate and cooling plate material has little effect on the cooling effect of the

battery pack, while the change of coolant inlet temperature has great effect on the cooling effect of the battery pack. Therefore,

reasonable inlet temperature and flow rate of coolant should be selected, and aluminum alloy should be selected as cooling plate

material to meet lightweight requirement, prevent excessive cooling of battery pack, reduce resistance loss in flow channel and

improve cooling efficiency of cooling system.
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Fig.2 Longitudinal section structure of liquid cooling plate
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Tab.1 Physical parameters of battery

Sk R/ AR, FRER Y2 AR/
(kgm™) (Jkg'KH Wm'KH (Wm?)
i 1895 1198 1/32/32 10 855

Tab.2 Physical parameters of coolant

A W iy SREHR SIHE
/(kg'm>) /(Jkg K /(W-m K JE/(Pa-s)
50%1
R 1070 3320 0.457  0.002 96
T K
®3 RIAWHEEMN
Tab.3 Material properties of cooling plates
5k B A/ SRR BY
(kg'm ) Jkg'KH  (Wm'K
A4 2707.1 902 237
i 2719 871 202.4
4l 8978 381 387.6
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Fig.5 Temperature fields of battery pack at different coolant temperatures
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Tab.5 Battery pack temperatures at different coolant tem-
peratures

RHIWIERE/C RmEmBEK RGEE/K &KEZEK
15 292.5 288.61 3.89
20 297.49 293.61 3.88
25 302.49 298.61 3.88
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Fig.6 Temperature fields of battery pack at different coolant inlet flow rates
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Tab.6 Battery pack temperatures at different coolant inlet
flow rates
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Fig.7 Temperature fields of battery pack under different cooling plate materials
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Tab.7 Battery pack temperatures under different cooling plate
materials
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