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Calculation of 3D Fluid Fields in the Stator-rotor Narrow Gap
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LI Wei',  CHENG Wenjie', JIA Xiu,ji(m2 , XIAO Ling', FAN Hongwei', SUN Yanhua®
(1. Department of Basic Courses, Mechanics Research Center, Xi’ an University of
Science and Technology, Xi’an, 710054, China;
2. China Aviation Optical-Electrical Technology Co., Ltd., Luoyang 471003, China;
3. School of Mechanical Engineering, Xi’ an University of Science and Technology,
Xi’an 710054, China;
4. State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an 710049, China)

Abstract: In order to explore the flow characteristics of the cooling structure (stator-rotor ring gap+stator slots)
under the ultra-high speed, taken a rated speed 120 000 r/min ultra-high speed PM motor as an example, and studies
3D fluid fields in the stator-rotor narrow gap by computational fluid dynamics method with considering the influences of
stator slots, axial flow and rotational speed on the flow field. It showed that taylor vortexs in the stator-rotor ring gap
will disappear for the slotting stator. Furthermore, a high rotational speed and axial flow will enhance the mixing
degree of the air in the stator-rotor ring gap and the air in the stator slot. The resulted provides a significant reference
for the thermal design of rotor of the high speed PM motor.
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