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3 Electric vehicles (HVs)
4 Hybrid electric vehicles (HEVS)
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! Cylindrical cells

2 Coin cells

3 Pouch cells

# Prismatic cells

3> Thermal runaway

¢ Module

7 Phase change material

8 Active

? Passive
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2 Thin ducts

3 Aligned
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2 Thermo-electrochemical

3 Coupled

4 Anode

3 Separator

¢ Cathode

7 Current collectors

8 Electrolyte
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Abstract

In this paper, we optimize the arrangement of cells in a Lithium-ion battery pack using an air-
cooling thermal management system under operating conditions in transportation applications.
The thermal and electrochemical behavior of battery cells is modeled using the quasi-two-
dimensional approach by Newman’s method. The effects of inter-cellular distance on the
maximum temperature, and on the temperature distribution in the pack as the target variables
are thoroughly investigated. A suitable range for the above distances are then determined in
order to reduce the overall cooling power and the expected thermal performance of the pack.
According to this study, by reducing the distance between the batteries, the temperature of the
cells decreases. However, this reduction in the distance also reduces the battery pack's
temperature uniformity and cooling efficiency. The results of the temperature distribution are
investigated, analyzed, and discussed. Finally, by examining the effect of the number of pack
cells on the cooling efficiency, it is shown that increasing the number of cells initially increases
the cooling efficiency; however, after a certain limit, it leads to a decrease in the cooling
efficiency.

Keywords: Lithium-ion batteries, Battery Management System, Air-cooling, Optimization,
Newman’s model
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