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Study on temperature field optimization of oil-cooled external rotor hub motor
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[Abstract] For the issue of excessive temperature rise and poor heat dissipation in permanent magnet
synchronous hub motors of pure electric vehicles due to long—term operation, this paper conducts research
on temperature field simulation and cooling structure optimization. Based on the motorcad platform, a
temperature field model of a 20 kW hub motor is established, with particular attention to the effects of eddy
current losses in the permanent magnets and core losses in the rotor on temperature rise, revealing the internal
temperature distribution pattern of the motor. Combining Maxwell electromagnetic simulation to obtain
heat source loss data, the thermal generation rate of each component and the key surface heat transfer
coefficient are determined through the temperature field calculation model. The oil—cooled cooling
channel structure is designed, and the temperature field distribution before and after cooling is compared
using Ansys software. The results show that this new cooling structure can effectively reduce the maximum
temperature rise of the motor by up to 5%, and improve heat dissipation efficiency by 28% compared to
traditional single—channel structures, providing theoretical basis and engineering reference for the design of
hub motor cooling systems.
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