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Abstract: A set of rapid prediction and simulation methods for the performance analysis of aero-
space permanent magnet synchronous motor at the scheme design stage were developed based on
the magnetic circuit method and equivalent thermal network method, aiming at the problem of
long time-consuming and excessive dependence on commercial software. The key parameters such
as stator inner diameter, stator outer diameter, core length, number of turns, etc. were intro-
duced with emphasis. A lumped parameter thermal network model with 36 nodes was established,
and the winding overhang thermal balance equation was conducted to explain the detailed
derivation process. The maximum error in electromagnetic calculation was the current effective
value, in which the deviation was 6. 07% , compared with the mature commercial software. While
the maximum error of the winding temperature deviation was 7. 3% , compared with the measured
value of the prototype. The proposed methods provided powerful support for the rapid perfor-

mance prediction of aerospace permanent magnet synchronous motor at the scheme design stage,
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while the predictive accuracy satisfied the design requirements.

Key words: Permanent magnetic synchronous motor; Magnetic circuit method; Equivalent

thermal network method; Motor design; Scheme design
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Tab. 1 Comparison of circuit theory and

magnetic circuit theory
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Fig. 1 Thermal network model of aerospace permanent

magnetic synchronous motor
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Fig. 2 Temperature rise curve of winding and case

obtained based on thermal network method
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Tab. 4 Comparison of electromagnetic

performance of motor
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Tab. 6 Data of temperature rise of winding
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Tab.5 The simulation and test working

condition of temperature rise
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Fig. 3 Comparison of temperature rise of winding
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