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Research on the Adaptability and Heat Dispersion of Battery Pack Turbulence Model

Zhao Wandong', Gu Zhengqi"?, Liu Shuichang', Liang Min'

(1. School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China )

Abstract: In order to simulate the flow structure and temperature distribution in battery pack and explore the turbu-
lence adaptability of k—¢ model widely used in engineering, applied a simplified lithium-ion battery package and established
the overlapping and tube bundle arrangement discrete model for the research. Made numerical simulation with 3 kinds of A—
¢ turbulence models and obtained the flow field and temperature field under different arrangements. The analysis results
show that RNG k—¢ model has great advantages for the simulation of small scale and large curvature derivative vortex, and
the shape and the size of the vortex is very different from Standard and Realizable k—¢ models. Standard k—¢ model can
better reveal the impact of reflux effect on the rear of the cell temperature. Under the tube bundle arrangement, the battery
pack has better temperature distribution uniformity and more excellent heat dissipation performance.
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Fig. 3 The velocity streamlines of three different turbulence
models under tube bundle arrangement
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Fig. 4 The pressure contour of three different turbulence
models under tube bundle arrangement
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Fig. 5 Temperature distribution on cell surface
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Fig. 6 Cross section temperature distribution and velocity
streamlines of tube bundle arrangement
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Fig. 7 Velocity streamlines of overlapping arrangement
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