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Abstract

Due to the increasing demand for high power/torque density of motors, the trend of using direct oil
cooling in motors is increasing. Aiming at the phenomenon that the temperature of permanent mag-
net synchronous motor is too high during operation, this paper takes an oil-cooled permanent mag-
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net synchronous motor with rated power of 80 KW as the research object, analyzes the loss sources of
various parts of the motor, and equivalently treats the air gap region and winding part of the motor,
calculates the heat transfer coefficient between each surface of the motor and the cooling oil by using
the smooth particle hydrodynamics method, and simulates and analyzes the flow characteristics and
temperature distribution in the motor under the rated working condition of 10,000 rpm by combin-
ing with the finite element method, which provides a theoretical basis for motor design.

Keywords

Permanent Magnet Synchronous Motor, Heat Transfer Coefficient, Temperature Distribution

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

AR, BEE RN 2R, mThRm R e m] SR A R V1 ZORBOR B2 B AL, IR
THRBRBIE =ANZORIHIZ —, R THER &, K SRR EGRMRNNRR S . H A
HUPLI A 2007 OB DO (1) 24 H[1]s (2) KA[2]s (3) EEMA[3]: (4) MKEA A H[4],
AR AR REE W A MUK S &, ARG R ERMA . AR AXA . B BRI 71
B2 A B SBRGMX 4, (AR REZMSHEA LT JUMER: M LR A
[ N R AR 2 R Y e e AR R AT I B AR AR TR AT SR [5] o — A RAF RO AR, WIS HA
VR B R .

BB KRR B RDE ROR IR R, TR . EVRAIR T A R ST, A R TR AF 4R S
HNLA BT AA . H AT A e 2 AGE. SR AIRTTiE. AR,
NAGEEERIE TR AN, EMERET AR, NMAMSAR. SR m ks ag a5
BAEBE, HRAE LT B % R AME TR ARG 29 AT e, TR RA R FARH I 4%, AT FU A AL Py 3 22
AR E[6] . A7 BRI 7 M AE R A R Uk [ 4 2 ] i A% &, SRR AL S 26 A8, W] AT A
HUMLAYIRZ,  FLIERRPEARRS TSR B M 2 idm & s [ 7] A BRARBR E ZLLIAAE T e mT AR R B 2R XI5k
MIFEAlREIE, SR SR R o TSR AR 2R AR o

ALV — B HUETIF Y 80 KW Y ZE A4 3R BERD AU NI AR R, 2564 IR eIk A ik
Bt SEENLS AR AR, XS LRI S SR AL B 0 AT 1 S R B, I T B LR T S v A
MR EL,  S5E A BRI 205 BT T 10,000 rpm FUE LA T HUHL TSI ANR BE 23 A, H
HUFL B TR LB KA -

2. IRBIZN
2.1 BHLEFSYH
AT FLRTHALAZ 80 KW 4 2R BAR D L, LI A S H AR 1 .
2.2. RENMEAERE
SPH J7 ik R Ly JiiAsh J124 75, FEF X IEMRs Bk W H S, T s R B s sh s 1

DOI: 10.12677/mos.2024.133233 2559 e RSE TR


https://doi.org/10.12677/mos.2024.133233
http://creativecommons.org/licenses/by/4.0/

B %

RIITIES, T FFRR TR, AT SR — MRS RO B TR, A
BUR T RS LI RSB A0 R RIS SPH PRI WL, 510 R R M
L, R R

Table 1. Main parameters of motor
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Table 2 Material parameters of motor components
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Table 3. Cooling oil parameters
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Table 4. Heat generation rate of main parts of motor
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Figure 1. Surface heat transfer coefficient of stator and winding
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Figure 2. Oil coverage on stator and winding surface
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Figure 3.Cooling oil velocity distribution
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Figure 4.Cooling oil pressure distribution
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Figure 5. Temperature distribution of cooling oil
5. REVHBEE S

4.2. EBHLREAHAELRIH

TENTARE R A RS, IR B3 07 F 0T AT DA 3 ra L 9 S IR o Al . F AL SR 2E KE
TR A 6 A 7 Fros, WALN R SRS 145.49°C, HIMESHL, & FHMEANS
Ui [ A0 45 74 I BB Al e B, AR . AT RS N SedH 5 Tl Ak SRR, S B0 A G4 AR
X F o SR IR A, I Se g b il 5 I A e A e, BRI BT, e
TP TR I 0 S8 2E T o, IR TICVA EIH B, WORELZE, RIS B T d e il P ITE B U S
HGH AL, A 144.14°C . X THFEMRES AT, W& 8 Pow, ey ahom il s, WS
Ui i S ST, S B AR B, BT R BRI 2, B BRI e v AL
B R A X e

Temperature/°C

145.49
143.86
142.24
140.61
138.99
137.36
135.74
134.11
132.49
130.86
129.24

127.61

Figure 6. Winding temperature distribution
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Figure 7. Stator temperature distribution
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Figure 8. Rotor temperature distribution
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