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Research on numerical simulation of lithium-ion battery thermal

management based on air-cooling

SHI Tianlu, AN Zhoujian, LIU Zailun
(College of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou Gansu 730050, China)

Abstract: The configuration and thermos-physical parameters of cylindrical lithium-ion battery have a significant
influence on its thermal characteristics and safety. This paper established heat generation model for single 18650
LiFePO, battery firstly and then the battery module heat dissipation model was also developed. The effect of
geometric parameters of battery module such as the arrangement and battery spacing, and thermal physical
parameters on the heat dissipation characteristics of battery module were analyzed. The results show that the average
temperature, the temperature difference and cooling effect of batteries decrease with the increase of battery space,
were also improved. The staggered arrangement is the optimal structure as far as the cooling effect only. However, the
hexagonal configuration shows an excellent compressive performance when the energy density of battery module is
considered. When the thermal conductivity in radial direction increases from 0.217 4 W/(m - K) to 1.717 4 W/(m - K),
the maximum temperature of battery decreases from 306.15 K to 302.90 K, which shows a 3.25 K reduction, and the
temperature distribution in battery module becomes more uniform. This research provides an important reference for
the design and optimization of air based thermal management system for battery module.
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