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Study on Suppression of Rotor Temperature Rise of High Speed Permanent
Magnet Motor by an Axial Air Cooling Structure *

WANG Han, TONG Wenming
( National Engineering Research Center for Rare-Earth Permanent Magnet Machines,

Shenyang University of Technology, Shenyang 110870, China)

Abstract: Under the power supply mode of frequency converter, high speed permanent magnet motor has large
rotor eddy current loss. Due to the poor heat dissipation capacity of the rotor, it is easy to cause high temperature rise
of permanent magnet and irreversible demagnetization. The shell water cooling structure can effectively remove the
heat from the stator side of the motor, but the cooling effect of the water cooling structure is limited for the rotor of
high speed permanent magnet motor. Taking a 15 kW, 30 000 r/min high speed permanent magnet motor as an
example, an air-water hybrid cooling structure is designed. Based on the fluid structure coupling calculation method,
the effects of water velocity, wind direction and different cross-sectional area of air duct on the temperature rise of
motor permanent magnet are analyzed, and the relative optimal values are obtained. Compared with the water cooling
structure only, the air-water hybrid cooling structure can reduce the temperature rise of permanent magnet by 18.1 K.
This structure can provide a certain reference for the cooling system design of high power high speed permanent
magnet motor.

Key words: high speed permanent magnet motor; eddy current loss; irreversible demagnetization;
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