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Study on Heat Dissipation Performance of Liquid—cooling Plate with Center
Revolving Flow Channel Based on Fluid-solid—heat Coupled Simulation
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(1. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China;
2. Shenzhen International Graduate School, Tsinghua University , Shenzhen 518055, China )

Abstract: In order to explore the influence of different flow channel designs on the heat dissipation performance,
temperature uniformity and energy consumption of liquid—cooling plates, the Computational Fluid Dynamics(CFD) flu—
id—solid—heat coupled numerical simulation method is used for investigating the influences of their structural design
parameters on the heat dissipation performance of a liquid cooling unit of electric vehicles. The results show that
when the width of the central flow channel is increased from 6 mm to 31 mm, the maximum temperature difference on
the surface of the thermal conductivty pad is reduced by 19.4%, and the flow resistance is increased by 14.6% ,when
the width of flow channels is reduced from the middle to both sides, the heat dissipation performance and temperature
uniformity can be further improved, and the energy consumption can be controlled within an acceptable range. When

the depth of flow channel is decreased from 5 mm to 2 mm, the maximum temperature difference is reduced by 36.7%,
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but the flow resistance is increased by 3.3 times, reducing the depth of the flow channel can significantly improve the

heat dissipation performance and increase the energy consumption. Liquid—cooling plates with enhanced heat transfer

structure channel or exchange of inlet and outlet in some cases can improve the heat dissipation and temperature uni-

formity, and also increase the flow resistance and energy consumption. It is concluded that the structure design of liq—

uid—cooling plates can be supported by this research in order to improve the heat dissipation performance of battery

module.

Key words:battery management systems; liquid —cooling plate; heat dissipation; temperature uniformity; flow

channels
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Fig.1 Liquid cooling model of battery unit
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Tab.4 Parameter setup of boundary

NRSH HfE
FAEHE R/ (mmxmmxmm ) 296 x 148 x 2
I A/ (L e min™) 1.25
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I T 1 /Pa 0
WV FIT R IR IW 324
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Tab.5 Physical properties of liquid cooling unit
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B 0.384 1071.11 3300 0.003 39
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R 1.5 2250 960 —
R 209 2 700 900 —
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Fig.7 Change of surface temperature of thermal

pad under different flow channel width
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resistance, heat transfer coefficient and thermal resistance
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Fig.9 Temperature field under different flow channel width
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resistance, heat transfer coefficient and thermal resistance
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Fig.15 Influence of exchanging inlet and outlet on

surface temperature of thermal conductivity pad

on surface temperature of thermal conductivity pad
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