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Temperature Field Analysis of High Speed
Permanent Magnet Motor Considering Wind
Friction Loss
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I College of Electrical Engineenng, Zhejiang University, Hangzhoo 310027, China
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% State Key Laboratory of Fluid Power and Mechatronic Systems, Zhejiang University,
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Absitract. Permanent magnet motor 15 attracted widespread attention due to the
high efficiency and power density, bul demagnetization caused by overheating can
affect their lifespan and operational reliability. This paper focuses on the research
of high-speed permanent magnet synchronous motors with forced air cooling, ana-
Iyzes the air friction losses and the electromagnetic losses of the motor, improves
the calculation accuracy by considering the influence of rotor surface roughness
and axial cooling wind speed in the air gap on the air friction losses of the rotor;
Om this basis, finite element and thermal nevaork methods are used o construct
coupling analysis models for the electromagnetic field and temperature field of the
mutor. The experimental venfication results show that the thermal network model
significantly improves the acouracy of motor temperature field analysis and have
the advantage of high computational efficiency; Finally, the validated model of
the motor ventilation structure is used for optimization analysis, the results show
that the ventilation structure with four hole channels has advantages in motor heat
dissipation. The above research provides theoretical support for breakthroughs
in motor thermal management technology and references for motor design and
optimization.

Keywords: permanent magnet motor - temperature rise - wind friction loss -
finite element analysis - network method

1 Introduction

Maotor torque and power density are important reference standards for determining elec-
tric vehicle motors. Permanent magnet synchronous motor is a good standard to meet
this requirement, is the ideal choice for vehicle applications - %1, However, the motor
losses caused by high power density and high speed cannot be ignored, if there is no rea-
sonable design of the motor heat dissipation structure, it will lead to the motor operating
temperature is too high, and then produce irreversible serious damage to the motor mag-
netic circuit and materials. Therefore, the calculation accuracy of loss and temperature
rise is very important for HSPMSM Bl
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). Yang and J. Li {Eds.): FAFEE 2024, LNEE 1286, pp. 416129, 2025,
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