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Temperature Field Analysis of Permanent Magnet Brushless Motor for
Deep-Sea Propulsion”

WANG Zongbiao', GONG Chun®, JIANG Shuzhong', ZHANG Chunwen’
(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. China Ship Development and Design Center, Wuhan 430064, China;
3. Underwater Engineering Research Institute, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The permanent magnet brushless motor for deep-sea propulsion operates in the low-temperature and
high-pressure sea, and the motor is filled with oil. Its heat sources and heat dissipation conditions are different from
ordinary industrial motors. Accurate calculation of temperature rise of the propulsion motor has guiding significance for
its high power density and lightweight design. Taking the main propulsion motor used on “Siyuan” full-ocean-depth
autonomous remotely-operated vehicle (ARV) as an example, a three-dimensional steady-state flow field-temperature
field simulation model including the ducted propeller, propulsion motor, internal oil and external water is built based
on computational fluid dynamics and heat transfer theories. The influence of oil filling and propeller rotation on the
motor temperature rise is studied, and the temperature distribution of its main components is analyzed. Finally, the
effectiveness and accuracy of the simulation analysis are verified by the temperature rise experiment.
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