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Optimal Design of Bionic Cold Plate Structure of Power Battery Based
on MOPSO

Zhang Quan, Zhang Chunhua, Kang Yujia
(Chang’ an University, Xi’an 710018)

[ Abstract] To improve the cooling effect, this paper proposed a highly symmetrical bionic network channel cold plate. It
firstly analyzed the influence of the cold plate’s structure parameters on its performance through single—factor analysis, then,
optimized the structure parameters of the cold plate using the Multi— Objective Particle Swarm Optimization (MOPSO)
algorithm, with the average temperature, temperature standard deviation, and coolant pressure loss of the cold plate serving as
performance indexes. The optimal channel width, channel depth, and cold plate wall thickness were found to be 9.0 mm,
1.5 mm, and 1.4 mm respectively. The corresponding average temperature, temperature standard deviation, and pressure loss
were measured as 33.20 C, 1.33 °C, and 65.63 Pa respectively. When compared with the initial structural parameters, the
optimized mean temperature and temperature standard deviation decreased by 1.92 “C and 0.02 °C respectively, while the
pressure loss increased by 27.10 Pa. Finally, the optimization results were verified using the battery module.

Key words: Network channel cold plate, Single factor analysis, Multi—- Objective Particle
Swarm Optimization (MOPSO) algorithm, Optimal Latin hypercube sampling, Entropy weight
method
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