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Simulation on Cooling Process of Motor for Centrifugal Refrigeration Compressor with Gas Bearing
Liu Yiteng Liu Guangbin Gao Yiming Pei Jinze
( College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, 266061 )

[ Abstract]  Centrifugal compressor is the core equipment of centrifugal chiller. Centrifugal refrigeration compressor with gas
bearing has the advantages of high speed, oil-free and low cost. It is one of the important development directions of centrifugal
compressor. The high speed and compact structure of centrifugal refrigeration compressor with gas bearing makes its heat
dissipation environment worse, and requires more effective cooling methods. The mathematical model of compressor motor is
established, and the distribution of refrigerant flow field and motor temperature field under different inlet and outlet conditions are
numerically simulated. The results show that the temperature in the center of the winding is the highest, the cooling effect of the
winding end near the outlet of the motor cavity is better than that of the winding end on the other side, and the cooling effect is the
best in the direction of 45° -180° clockwise with the outlet as the reference point in the circumferential direction; Increasing the
inlet pressure will enhance the cooling effect. For every 93 kPa increase in the inlet pressure, the winding temperature will drop by
about 2°C; When the inlet dryness fraction is between 0 and 0.6, the cooling effect changes little. When the inlet dryness fraction is
greater than 0.6, the cooling effect decreases significantly; Increasing the returning pressure will reduce the cooling effect, and the
winding temperature will increase by 3-4°C when the returning pressure increases by 40 kPa. By studying the axial and
circumferential cooling difference of compressor motor and the cooling situation of compressor motor under different import and
export conditions, an idea is provided for the cooling scheme of motor for centrifugal refrigeration compressor with gas bearing

under different working conditions.
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Table 1 Main parameters of the motor
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Fig.4 Variation of winding temperature and mass flow

with inlet pressure
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