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ABSTRACT: The work aims to address the issues of large temperature differences and high energy consumption during
the charging and discharging processes of lithium-ion battery packs, and to ensure that the battery packs operate within an
appropriate temperature range. A flat heat pipe-liquid cooling hybrid battery cooling system was designed. Through the
establishment of a thermal-fluid coupling finite element model, the cooling process of power batteries under different
cooling fluid flow rates, battery discharge rates, and heat pipe dimensions was simulated and analyzed. At an ambient
temperature of 20 °C, when the cooling fluid flow rate was 0.02 m/s, the maximum temperature at the center of the battery
decreased by 17.9 °C compared to that under no cooling system. During 3C rate discharge, the maximum temperature of
the battery in the flat heat pipe-liquid cooling hybrid battery cooling system was 37.3 °C, which was 14.2 °C lower than
that of liquid cooling alone. When the heat pipe length was 200 mm, the maximum temperature at the center of the battery
decreased by 31.5%. The flat heat pipe-liquid cooling hybrid cooling system effectively reduces the temperature of

power batteries during operation, improves the temperature uniformity of the batteries, and reduces the possibility of
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thermal runaway caused by overheating in certain parts of the battery.

KEY WORDS: lithium-ion battery; liquid cooling; heat pipe; heat dissipation performance
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Tab.1 CTP3.0 ternary lithium-ion battery parameters
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7 JE P T T S B 0 A DL R HAL S
HIERTN, B RE BTN RTEIE, SN2RE R
FLESHAT R A B A, IR S SSRGS K, I
FEWEE RS H 160 mmx6 mmx150 mm, 2% 5l ]



Fact HTH FECE, AF . BB R G A BT SRR BE S B - 307 -
WHYRST, BB RIS N 100 mm, B REEMIECR I

BEBEE N 20 mm, BEEECKFEIE N 40 mm, Hi,
BRI B S B FR 2 131 S SR n & 2 s

x2 RERAMBREERM

Tab.2 Materials used in heat pipes and their properties
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Fig.5 Cloud map of power battery temperature
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Tab.3 Comparison between cooling effect (average temperature)
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Fig.10 Local temperature cloud maps of battery packs under different heat pipe length
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