. % e vt No.

2026 41 H

Electric Drive for Locomotives

Jan. 2026

DOI: 10.13890/j.issn.1000-128X.2026.01.009

o

=
71

LA E LR B TR

IR, K AR, RRAY, BB
(L ARG RAA RG], L K 0445025
2.4l B AL B A EERBRE, LB A 044502 )

W OB MBS R gkt B R, LFER—5 6000 kW FF v A B R R, e RARR K Ak
b, R eI R LM R , E S AU YIR E G HAR T A, SRR R B S kA AL
RILATREBEGIATRMON; ssh, XFR—F 54 T BMAHRLIALEA BT RIEI G Hhn, R
R, GG BAAE T FedEFag-F 3R £ U E4K19.93%, madid R g S e Ak Z R 69 42 6 i
B, EFHRSTFHERATHIKI0.60%, #F B BAKREELTA10% A L, FFRERIEN T AT K8 TIT

Ve, TTVAK S S LA MR AR R R

KRR FIeHI; BEY; AN AR A

FESES: TM343; U264.1°3

0 35

il

S s sl Lg) Iz N T RE S . R E AL
B CARRHUBANE AL, s AT 00 RAT i
B ORFE . R AR Y AL T AT
HLRE S LA RE Y 1 2R, AEis AT T A7 AR Hd 5 A
B, LA AL IR R A 7R A BE SRR AL
S PPRMIR SRR, IR T RUMLAS ST [l £ 422 fih 4
BH, o — 20 S B0 LI B T HL BRSO R R B
IR, TR I A B R T R LA % 45, 4
AR, PR AL TARRCR, WAL AR
A AIEA T A U E A B I, R H AL
FAAS A I ATLIEL Y OGS L O IS

FUAT, F200 B ML T 300 e L e il
RV, o M SRR AA | TS PS5 U0 s
B Z I o SCRR[71HE TS ik, XTH
PUR AL B S RO AT BT S Lk b, RIIK
E N EWECRT 4 000 )5, X 14 FE IR SCR 52 i s
595 KIE RN A E T RGO, HIghKiE

EEWH: FTEFEF 547 8 (2024CYB270)

NEVRERD: A

XEHRS: 1000-128X(2026)01-0066-07

B T R AR T ISR I ALT,
F R TFREARFBhEEL ST o SCHER[STR R SR ML 4= 42 5] HL AL
()G 1B P 5 0 ik 3 3 A5 R DR TR L, T
TETHR IR IR 707 EL A5 SR A R, (R IE s HLIE T
S 200 R A S IBETTER . KIS EERIE R S LA B4
BT ERARDG, SCHR[915E T A IR/ AR 1 22
St PR AR ALK YR AR AR — R AL BT I BT
BRI T2, BRORIE T & A0 F AR i sl Sk,
T RGEREBIE SRR . SCER[10]32 FHEE 15 ELAY
TIEWFR T — & ol B AL A P RP S XU O 2, Ht
F¥45 AR A ) 3 A5 AL B AT R TR Ak LI B 3 A
W/INEMLIE T o SCHR[ 1L ZE FEMLAE T FnE 1 A7 B 1)
REL, ARG E F G F oo o I, 4 4%
T30 WAL BRI N PR FE AR, X5 -3 KLY 43
A7 LR RO BE SR S5 S G T b, AR
R AN B i 38 38 KURCER ) R T 3 LA T 3 XL
FUBHPERE R A . B 4h, SCER[ 12 i AE AL
FCARAT BRI R, S BCEAER, s R
S HU LB RE Y LY, I FHBUE D B4 L 4B T AL
SEAR A MNE W 7 G5 LR HERCR e, 45

WBEEE: Rifrm, B, Md, TZRFEIAIENLITE5ASE L5 @R ; E-mail: zbystd@163.com
IR A, R, RIRA, F . FF w A F LA RR 45 AL[T]. HLE AR S, 2026(1): 66-72.DOI:10.13890/j.issn.1000-

128X.2026.01.009.

Citation: ZHAO Boyang, ZHANG Wei, ZONG Zhenlong, et al. Cooling structure optimization and temperature field simulation of asynchronous motor
[J]. Electric drive for locomotives,2026(1): 66-72.DOI:10.13890/j.issn.1000-128X.2026.01.009.



551

B, K A6, SRIE, e TR SRR aipl Eas LI IR D T 67

TR AN E B R 0T LK 2 55 F I EEECR 4
TR 26.1% Fl116.4%.

g5 b, 3 BUE TS 04 D T x H B A R 11
BOIRRE T AT RE A b, AT 4 0™ A AR R,
M R AR . R B KR SCER I 5T T AL HL A
T, BERETXR-BHEMBIA, 1mxd
PLAE ARV H RS R RAEEEA . L, &
CUA— 15 6 000 kW 525 B AL ARG XS 4, R FLAL
RTHE R HRA G EOR, AEWI IR FrALES # 3R I
L AR A S B S B T AR, SR B B
B, X AR R 1 3 T A TR A R S
Hos [EE, sy 24— R Z X A, DL bl 1
R T R IEAN R bR, S0 BT AL EN 540 S B S 4k
AN B HLIR TS

1 BENBETERL

1.1 IR

AR R R RARIE R 6 000 kW S FL S
UREEAE) — SRR (I URREAY) | r LSR5 1 X
BH, BRI G sham A T HEA AL, e
FH5HLFEREIE | AP F38 AFLIF r A L 1] i 3l
LA, Sl shumshaFLARIBRAGR H AL,

K1 PAE

Fig. 1 Initial model
TERV ARSI R AL |, X LA BT LA T
LA NG 2 s . X HERIIRREY, LA smlife
Sy w T M EAE (AL A) I8N 100 mm KA

(G

K2 i
Fig. 2 Optimized model

MBI GRRALB) Bk 164>, FEHLe 580 A [ dw/
[ B GERAE C) I/ 12 mm ., FEALTE AL sl M A1 B A 12
71020 mm TR GRAZD) | ZEE FEROEAA N 1020
mim 423 [ AR 3 J] 1) 259 5047 & 72 4~ AR A 20 mm g
XL GIOLE) , TSRS AN 1 R,

F1 PRI

Table 1 Comparison of adjustment parts
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Table 3 Temperature rise calculation results K
- IR T AR T
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RO 140.73 94.05 112.85 75.30

S5k 140.57 107.64 112.35 77.13
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Table 4 Flow parameters of flow channel
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Table 5 Key part parameters of comparison model
B A VB EEC FED HBALE
Ml 900mm 164 25mm & 724~ H 4220 mm L
M2 900mm 16# 25mm A 724~ EA%£ 20 mm£L
M3  900mm 8 25mm A 724 EA£ 20 mm£L
M4 1000mm 1642 25mm A 724 E A% 20 mm L
M5 900mm 1642 25mm @ H Jc
M6  900mm 164 37mm A 724 EA%£ 20 mm L
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T THE KA AR IR L 5%, 5 i T 5 KA PR IR
FE I 6%, @/IMILTE 58 F 80 22 8] (14 e/ M 1] 1]
Bit, AR 2 A e B AR TE, e s KL
B AL A AR BE T R MRS 55, & 5 FIFE 1 A B R
THREAR IR HE 43 5 B 3 10% 5 1% @38 i 8 e #ig
AT LA/ 1 8 R A4 T T P R A T HL ) RE SR
IE T2 Rl R 4R T, H 25 B IR THE/ N
WA, OFEE FE0 B3y m xSl ar g mnE
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fili7E T T X AT PR 24.59%, & T4 I8 LTt
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Table 6 Influence of key parameters on temperature rise
before and after optimization %

ZHUTH WLA FBAIB FBALC LD FALE
ETFIRIER Bl 023 267 -10.60 -1.03 -24.59
FHE &R -1.19 -361 -6.00 -3.53 -7.79
HPRAAEE RO 0 -3.57 -11.91 -0.61 2.38
FHME B4 006 -6.05 -10.13 1.14 042
ETRIE R B -057 574 1055 -1.46 -16.14

KME B -071 =506 -1030 -1.38 -15.87
RT3 Bty —025 637 -11.54 040 -1.44

KA 54 -025 -637

KT RSB S Z B

Table 7 Influence of key parameters on flow parameters

-11.53 040 -143

before and after optimization %

SR H HOLA  FRAIB EBALC EBALD  FRAZE
N—_— W/(m-s") 053 1995 829 -539 -579
FA/(m’sT)  —0.49 588 -20.51 -553  -3.57

B Wd/(m-s")  -0.19 -12.10 2553  0.60  23.39
Wia/(m’s™)  -0.19  -25.64 2553 047 0.44
Wd/(m-sT) 004  21.68 1915 153  -6.12
Wi/(m’s™) 050 3569  40.00 476 -6.25
Wid/(m-s™)  -0.05 252 11.06 384 -731

WE/(m*s™) 047  -140  16.67 542 -12.76
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Cooling structure optimization and temperature field simulation
of asynchronous motor

ZHAO Boyang"’, ZHANG Wei'?, ZONG Zhenlong"?, PANG Cong'?

(1. CRRC Yongji Electric Co., Ltd., Yongji, Shanxi 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yongji, Shanxi 044502, China)

Abstract: In order to make the motor temperature rise meet the insulation design requirements, this study takes a 6 000 kW asyn-
chronous motor as its object of study. Based on the original model, a structural optimization model of the motor cooling air path was pro-
posed, a numerical calculation model of the three-dimensional temperature field of the motor was established, and the steady-state tem-
perature field of the motor under the rated conditions was solved and analyzed by using the numerical calculation method. The impact of
structural modifications on motor temperature rise before and after optimization was further analyzed. Results show that the optimized
structure reduces average temperature rise in the stator and the rotor by at least 19.93%, and the reduction of the minimum radial distance
between the housing and the stator core decreases the stator core temperature rise by 10.60% and the rotor temperature rise by more than
10%. These findings demonstrate the optimization scheme's feasibility and provide valuable references for cooling structure optimization
design for asynchronous motors.

Keywords: asynchronous motor; temperature field; cooling structure; optimization design; simulation

BAS BB 2025-09-19; 5= B #1: 2026-01-02



