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Analysis on the Core Loss and Windage Loss in Permanent Magnet Synchronous
Motor for High—-Speed Application

M I A= g =
(Seok-Myeong Jang - Han-Wook Cho + Kyoung-Jin Ko)

Abstract — Recently, more attention has been paid to the development of high-speed permanent magnet (PM)
synchronous motors, since they are conductive to high efficiency, high power density, small size, and low weight. In
high-speed PM machines, core loss and windage loss form a larger proportion of the total losses than usual in
conventional mid~ or low speed machines. This article deals with the analysis on the core loss and windage loss in PM
synchronous motor for high-speed application. Using the data information from a manufacturer and non-linear curve
fitting, this paper investigates the magnetic behavior and its core losses in the stator core using the electrical steels.
And, the windage loss is calculated according to the variation of the rotational speed, motor inner pressure and
temperature.
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Fig. 19. Core loss characteristics according to the speed
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L : axial length (m) E 3. EZ AN R 71AF malolE,
© : angular velocity (rad/sec) Table 3. Mechanical parameters for windage loss calculation
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Appendix Specification of analysis model

g = oA ALY o #
44 & 9 1 kW
A3 &= 28,000 pm
& T 3 phase
F F 4 pole
2R 917 65 mm
a1z WA 346 mm
A2 944 33 mm
&dH F7 2 mm
VA F59 Zol 0.8 mm
nAQZz HF Aol 48 mm
& AFE 1.2 mm
AN
AELEEATY) 6 A/mm2
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