Modeling and Simulation E# 545K, 2023, 12(3), 2060-2066 Hans X
Published Online May 2023 in Hans. https://www.hanspub.org/journal/mos

https://doi.org/10.12677/mos.2023.123189

ETHIMULR AR GERBISFER B RR
WERRIE ST

B9k, K B
FHE T RN R 2 BE, il

Wehs HEA: 202343 H1H; FHEM: 20234F5A5H; &KAAHB: 20234F512H

R

BHXF B ATHTRETR FE BN R BRI R IE £ M E T RERIMUL SRR T, NRERS.
BoiEREZ MR RE AR . AN TENAAENER, ETRERE, RETEMHIMULER
R RIRE BT Tr i, PR BB RULE S R MR BRI F B VRS VR AR B3R t Ae DA &
BRAEZHATHAS . EATRE, TR THELEREE, HIMULHRIRIE E G STTIE
i AR B R BT

X in
HRBIRE, WA, MUk, (TR

Analysis of Heat Dissipation Channel of
Liquid Cooling Plate of Battery Pack for New
Energy Electric Vehicle Based on Topology
Optimization Technology

Jingsong Shi, Rui Zhu

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

Received: Mar. 1, 2023; accepted: May 5", 2023; published: May 12", 2023
Abstract
In view of the current new energy electric vehicle battery pack liquid cooling plate heat dissipa-
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tion channel, most of the focus is on the theoretical research of flow channel topology optimization
algorithm, and the relationship between flow channel form and heat dissipation performance is
insufficient. From the perspective of engineering application, this paper studies the design method
of liquid cooled plate runner based on structural topology optimization technology based on
variable density method, and compares the heat dissipation between traditional liquid cooled
plate runner and the liquid cooled plate under different Reynolds number and the maximum
temperature difference obtained by topology optimization. Simulation analysis shows that the
flow channel optimized by topology is better than the traditional S-shaped flow channel in both
average temperature and temperature differences.
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Figure 1. Topology optimization model
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Figure 2. Optlmlzed flow channel morphology at different Reynolds numbers
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Figure 3. Simulation modeling of traditional liquid cooled plate
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Table 1. Material property parameters of liquid cooled plate
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TR EZE, BARNTE 2 Fis.

Table 2. Attribute parameter values of coolant
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Figure 4. Grid division of traditional liquid cooled plate
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Figure 5. Temperature cloud map under different flow channels
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Table 3. Temperature under different flow channels
%= 3. FNEIRETHIRE

451 SZEGTH max SEIGTH min SEUGTH ave =
R = 100 31.771 20.029 25538 11.742
R = 150 29.452 20.123 24.083 9.329
R. = 200 29.970 20.025 24.290 9.945
1645 S RiE 35.825 20.123 29.690 15.702
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