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Temperature Field Analysis and Cooling Structure Optimization
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Abstract: To address the heat dissipation issue of hub motor in a specialized vehicle, a serpentine flow
channel was chosen as the cooling structure. CFD simulations were performed to analyze the temperature
rise, temperature distribution, and radial temperature variation of the hub motor. Subsequently, the effects of
the number and width of flow channels on the motor’ s temperature and flow fields were investigated. The
appropriate number of flow channels was determined and an initial selection of channel width was decided.
Furthermore, taking the flow channel height and width as optimization variables, a multi-objective
optimization was conducted, with the maximum motor temperature and flow channel pressure drop as the
optimization targets. The results show that after optimization, the highest motor temperature increased by
0.22°C, while the flow channel pressure drop decreased by 904.19 Pa, effectively reducing energy loss and

improving the heat dissipation efficiency of the cooling system.
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