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Evaluation of battery performance in thermal management systems: A study on

packing methods and spatial arrangement under natural convection

*Cong Yu Mao, Hernando Leon-Rodriguez, Hong Di Jin, Hyun Wook Kang;
Department of Mechanical Engineering, Chonnam National University

ABSTRACT

Rechargeable lithium-ion batteries are favored in electronic applications for their high energy density. However, the heat generated during
the charging and discharging processes significantly impacts battery performance and lifespan, necessitating effective thermal management
strategies. This study employs a thermal-fluid coupled model to assess the thermal behavior of battery modules under natural convection. It
investigates the impact of different packing methods and arrangements on battery thermal management, revealing that non-packaging provides
the best cooling performance. The spacing between battery cells also significantly affects the battery module’s average temperature. Volumetric
effective energy, defined by electrochemical energy, capacity degradation, and heat generation of the battery cell, is utilized to evaluate the working
performance of the battery module. The results show that the volumetric effective energy of a 4x4 array battery module with non-packaging at a
current of 0.5C is 1.7 Jmm3while for a 3x3 array with 27 mm spacing, it is 0.84 JJmm3
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