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Numerical investigation of hybrid thermal management of a lithium-ion battery pack in
the presence of PCM and porous medium during charging and discharging processes

Department of mechanical engineering , University of Zanjan, Zanjan, Iran

M. Taghilou

Y. Khorrami Department of mechanical engineering , University of Zanjan, Zanjan, Iran

Abstract

This paper presents a numerical investigation of the thermal management of a lithium-ion battery pack in the presence of a porous
medium and phase change materials during charging and discharging stages. The effects of the number of cells and the cooling
channel size on the maximum temperature, module temperature difference, and required power for the cooling flow have been
evaluated. Additionally, the efficiency of cooling methods using air, a combination of air and porous medium, and a combination of
air and PCMs has been studied. The results show that as the number of cells increases, the maximum temperature rises; however,
with an increase in the mass flow rate of the cooling flow, both the maximum temperature and module temperature difference
decrease. Nevertheless, for a mass flow rate of m=0.0114 kg/s and a porosity of 0.75, as the number of cells increases from 2 to 10,
the efficiency coefficient of the porous medium decreases from 53.12 to 0.37. In cooling with a combination of air and n-octadecane,
the maximum temperature was found to be 4 K lower than cooling with air in a porous medium and 14.75 K lower than cooling with
air alone. Finally, the use of n-eicosane as a phase change material is proposed to enhance thermal performance and reduce
temperature differences.

Keywords: Lithium-ion battery, battery thermal management, phase change material, porous medium, forced air flow, Charging
and Discharging.
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