s il | EMCA BLsHESED

5 i A R AL T KU FE X IR FH RO B

K, W@, B2A4M, F W, 4
(b Ak wALA TR E] ¥ & sl 412001)

¥ E: mEUKREEAL(HSPMM) 454 B2 325 12 my HBCH R M, 5 ol 2 1 3 e MR DR I B2 2o v i i A=
AT R o LA— 6808 e 30 000 /min () HSPMM Sy 5], B T35 04 ) 2 RO (3 (1 J5 8, AT
RS BRI (04 £ B2, X ASTRLE R T (5% - IRUBE AR SR T AT 13 40, O 5 LIRS0 17 % L, BT
FW]  HSPMM % XUBEFE i A KUREFE e BB, FLIZ LU B O i A3 3 o 5 38 Mt iR B — 2 (B ), i L
PR P, 2 - DXUJBE 06 B 2 7 (Y 388 v 2 R K, e R R AR BE T e o S5 IAILIEE K Y2 S5, AT ARSI XL
i, ff LR AR IR T KT

KR FEAHEBEY; RER; HERENE,; BESHRSE; B

hE 42K S TM351 XHEIRERS: A NEHRS: 1673-6540(2022) 04- 0066- 05

doi: 10. 12177/emca. 2021. 216

Influence of Wind Friction Loss of Rotor on Temperature Rise of
High-Speed Permanent Magnet Motor *

ZHANG Weiwei, HU Hongyi, YAN Caisong, FENG Fan, ZENG Chun
(CRRC Zhuzhou Electric Co., Ltd., Zhuzhou 412001, China)

Abstract: The high-speed permanent magnet motor has compact structure, high power density and difficult heat
dissipation, which would easily cause irreversible demagnetization of the rotor permanent magnet due to excessive
temperature rise. Taking a high-speed permanent magnet motor with the rated speed of 30 000 r/min as an example,
based on the principles of computational fluid dynamics and numerical heat transfer, from the perspective of practical
engineering applications, the wind friction loss of the rotor and temperature rise are calculated and analyzed under
different ventilation rates, and compared with the motor temperature rise test results. The research shows that the wind
friction loss of rotor accounts for a large proportion of total wind friction loss in the high-speed permanent magnet
motor, and the proportion increases with the increase of flow rate. After the ventilation rate reaches a certain value,
the heat dissipation of the motor reaches a balance, and the wind friction loss of the rotor increases sharply with the
increase of flow rate, which causes the temperature of the permanent magnet to rise. After using water cooling for the
motor base, the ventilation rate can be reduced, so that the motor can reach the ideal temperature rise level.
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