Modeling and Simulation E#L515 K, 2023, 12(3), 2534-2541 Hans i
Published Online May 2023 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2023.123233

ETMRRBBEMRENBRSTE S

& &
il TREEARREN SR E TR, Rl
Wk H . 20234F3 200 FAHEM: 20234F5H18H: &AF HI: 20234F5H25H

G2

A4 118650 E AR HF EMRH T —F XA REE RS, BAHEAH 105186504 5 7 Hith
HER, BIhIE2 x SHHG T RS TAE . B =% TR f AR 3D B KM 24, WCBR T B
WA KA BRI BUE ) B e, B EAEAnsys R4 fluentB Bt 1T, NG ST N RBATHRIK
P ERAEA . FIRARR T FEX KA BRI, AT ARFE T RbEA SR MR,
4 SR BRI 1 R A8 n T DA 38 5 e AR A R BRI B

X 5in
RIRA, FEFR, XA, =48

Modeling and Simulation Analysis Based on
Air Cooling Model Battery Module

Hong Yu

School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai

Received: Mar. 20", 2023; accepted: May 18", 2023; published: May 25", 2023

Abstract

This paper presents an air cooling and heat management system for 18650 cylindrical lithium-ion
battery. The whole battery module is composed of 10 18650 lithium-ion batteries. The batteries are
arranged in a 2 x 5 arrangement. The three-dimensional geometric model of the battery module is
drawn by the corresponding 3D modeling software. This paper focuses on the numerical simulation
process of the battery module’s air cooling and heat dissipation. The entire simulation is conducted
in the fluent module of the Ansys system, providing a basis for subsequent researchers to conduct
corresponding thermal simulations. At the same time, the effect of flow rate on air cooling heat dis-
sipation was studied, and the maximum temperature and temperature difference of the battery
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module under different flow rates were explored. The results showed that increasing the flow rate
at the air inlet can enhance the heat dissipation performance of the battery module.
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Figure 1. Schematic diagram of battery module structure: (a) Top view of battery module; (b) Front view of battery module;
(c) Battery module simulation model
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Table 1. Numerical simulation model parameters
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Figure 2. Simulation model grid division and import/export diagram
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Figure 3. Temperature nephogram at 500 s corresponding to different inlet flow rates
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Figure 4. Average battery temperature corresponding to different inlet flow rates
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Figure 5. Maximum battery temperature corresponding to different inlet flow rates
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