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Comparative and optimization analysis of radial air cooling
of 1 250 kW permanent magnet motor

HU Tiancai, LI Kui, PENG Jun, LI Yifeng
(CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: To explore the cooling effect of two radial air cooling schemes on a real 1 250 kW motor and understand the reasons be-
hind a common conclusion, a simulation model of the flow field and temperature field was established. Based on the theory of fluid me-
chanics and heat transfer, simulations were conducted on the flow and temperature fields in the two cases using the finite element meth-
od. Because the motor components are enveloped by the flow field, comparisons were made regarding air speed and air volume at com-
ponent surfaces (the external flow field), stator gaps, stator and rotor air gaps, and rotor air channels (the internal flow field), as well as
component temperature, heat absorption of internal and external flow fields and the surface convection heat transfer coefficient in the
two cases. The results show that the air speed and air volume are higher in the external flow field for case 1, while they are greater in the
internal flow field for case 2. The difference between the temperature simulation value and the experimental value for case 1 is less than
5%. The cooling scheme reduces the temperature of the core and winding due to the higher convective heat transfer coefficient on the sol-
id surface, allowing the cold fluid to absorb more heat. This indicates that the external flow field is the key to the cooling effect. Addition-
ally, the optimization results demonstrate that the sealing of the wiring holes not only balances the temperature distribution among all
components but also contributes to reducing the temperature. Therefore, in the radial air cooling design, it is essential to ensure that cold
air is directed as much as possible onto the surfaces of high-temperature solids. This study provides insights and theoretical references for
the design and optimization of radial air cooling for large permanent magnet motors.
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