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Sudy on Thermal Management of Lithium-ion Battery Based on
PCM-fin Reinforced Heat Transfer Sructure

LU Ling, WANG Binbin, HU Jian, QIN Peng
(School of Mechanica Engineering, Chaohu University, Hefei 238000, China)

Abstract: To overcome the shortcomings of phase change materials (PCM) such as a low coefficient of heat
conductivity, a novel axial extended corrugated fin is designed to improve the heat dissipation performance of
lithium-ion batteries. Subsequently, the effects of the types of fins, convective heat transfer coefficient, number of fins,
extended fin length and ambient temperature on the heat dissipation performance of batteries are studied by simulations
using computational fluid dynamics (CFD). Results demonstrate that the introduction of corrugated fins can improve
the heat dissipation performance of lithium-ion batteries. Compared with the traditiona trapezoidal fins, the corrugated
fins can further reduce the maximum temperature of batteries by 1.7 ° C. In addition, the heat dissipation performance
of batteriesis improved by increasing the heat transfer coefficient, as well as the number and extended length of fins. With
a trade-off between the cooling performance of the heat dissipation model and its weight, the maximum temperature and
temperature difference of the lithium-ion battery are 39.9 ° C and 4 ° C respectively when the convective heat transfer
coefficient, the number of fins and fin length separately take their optimal values of 35 W/m?K, 8 and 15 mm. Moreover,
when the ambient temperaturerisesfrom 25 ° Cto 30 ° C, the maximum temperature of the battery is46 ° C, which still
remains within a safe range, indicating that the thermal management system presents good thermal stability.

Keywords: Lithium-ion battery; corrugated fin; phase change material (PCM); therma management
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