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Flow and Heat Transfer Analysis of the Motor in Screw Compressor

CHEN Wen-ging’, SHEN Jiu-bing, WU Hua-gen, XING Zi-wen
(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049)

[Abstract] Freon-resistant three phase asynchronous induction motor is widely used in semi-hermetic twin screw
refrigeration compressor, and the motor is cooled by compressor suction refrigerant. To research cooling effects of
the motor and influences of refrigerant temperature rise and pressure drop through the motor on performance of
the compressor package, ensure reliable continuous operation, a mathematical model describing flow and heat
transfer characteristics of the motor in semi-hermetic twin screw refrigeration compressor under part-load
conditions is built based on fluid network and thermal equivalent circuit theories. Experimental research is
implemented and the model is verified to be reasonable for temperature and pressure distribution evaluation inside
the motor and investigation of their influences on performance of the compressor package, such as power
consumption and volumetric efficiency, under part-load conditions. It can be concluded that stator winding
temperatures and refrigerant superheat degree through the motor rise as the compressor loads off, irreversible
losses increase although power consumption decreases. To keep the motor insulating reliability and efficiency, the
compressor should be avoided to operate under too low load positions for long time.
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