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Performance Analysis of a Wet Pad Assisted Air-cooled Battery Thermal Management System
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( 1.School of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen, 361021;
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[ Abstract]  Air-cooled battery thermal management technology is well-developed and inexpensive, but the small convection
coefficient of air limits the heat dissipation capability of the system. To enhance the cooling capacity of the system, a wet pad is
applied to pre-cool the air before it passes through the battery pack. Fluent software is used to establish a model of the lithium-ion
battery pack to simulate the surface temperature of the battery. A comparative study on the temperature distribution of the same
battery pack with and without the wet pad is conducted under various ambient conditions and air velocity. Simulation results show
that with the assistance of the wet pad, air can be cooled by 4.9°C-6.6 C before passing the battery pack, resulting in a lower
maximum surface temperature of the battery, but a slightly larger temperature difference among batteries can be observed. Better
cooling performance of the wet pad can be obtained at higher and arid ambient conditions. Under hot and dry ambient conditions,
assisted wet pads can achieve higher cooling efficiency. Compared with traditional batteries, the air cooling system with wet pad
assistance can still avoid the risk of battery overheating in extreme high temperature environments at 38 C, but air velocity below
1.0 m/s is not recommended.
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Fig.1 Systematic diagram of the wet pad assisted

air-cooled battery thermal management system
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Table 5 performance of wet pad at different air velocity

SRME BOSHOTER  SREE BERAH
(m/s) WEE/C /C RED
0.5 19.2 5.8 82.53
1 19.5 5.5 78.10
2 19.8 52 73.35
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