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Abstract

In order to obtain the internal temperature rise of Asynchronous Magnetic Coupling (AMC) in
working, the mathematical model is established based on the operational mechanism of AMC. The
theoretical value of the temperature field of AMC is calculated by the variational principle and the
finite element value of the temperature field is calculated by simulation of Ansoft and ANSYS
Workbench. Finally, the actual temperature is measured by the experiment. The results show that
the theoretical calculation and the finite element analysis result are as equivalent as those of
measured value, proving the validity of the established AMC theoretical model.
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Figure 1. Two-dimensional finite element solving model of
AMC
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Table 1. Basic parameters of AMC

7 1. AMC EASH
5 SRR A
n LIPS 1500 r-min™'
P BUETH 22 kw
p TR R RTEL 7
n B 2 TR A 44
S AR e 0.65 mm
D, W T4 60 mm
D,, W TFHME 178.7 mm
D,, T R 180 mm
D,, KT AME 240 mm
60. 00
- Curve Info avg
- SolidLoss
- Setup 1: Transient 0. 4883
50. OO—_
40. 00—_
= i
24
©30. 00—
3 -
o .
2 ]
20. 00—
10. 00_—
0. 00 ] : r r v . . r r . T T T r T T T T T T T T T T T
0.00 0.20 0. 40 0. 60 0.80 1. 60

Time [s]

Figure 2. The finite element simulation of solid loss in squirre
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Figure 3. The plot of two-dimensional temperature field of AMC
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Figure 4. The temperature change curve of parts
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Figure 5. The relationship of temperature and time
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Table 2. The comparison of measuring point temperature, theoretical calculation value and simulation

2. BNRRESESTEERGEELR

b= A a b
SEME/C 37.9 342
fii FAE/C 38.43 35.84
HifE/C 34.23 31.86
i HRE(E/IC 0.53 1.64
MR IR ZEE/C -3.67 -2.34

AT SATAE RO TS, BRI IR PSE E OB (BN AR B, 3 I e 5 0 B A B i
A2, BAh, WEAE S EE X B EMESNT 5°C, e TR SERREER, B — kI A
PP I B tol 7> 772 & ANSY'S Workbench 175 545 SR I IER P « A SOUTIR BTG 56 IR TG SR AT 1206 T
4ik5 AMC AR TR & R 08 H -

6. it
1) AMC J& it (B A A 12, TRA S8 AT I ) R A 1 R, FLAAT B G R 7 i A

2) ARRARES T, 4RZERBE LI % L H A O IR, R KR KA Haek
R MR T 2%, (HARWEH SR .

3) FET B T REAT @ MR AR, BE R B SRARIS 1], SOAT RAESRARARS I, A8 AMC iR
TR IR S B S R AR -

EHEmH

E X A AR RS T HIH (51375063); KiEHRHL LI H (2013A16GX109).

SE#Ek (References)
[11 fiEHE (2010) R FHE IR G SR R RS it S EU L. 830, KIEZBE RS, KiE.
[2] EFH (2010) BRE TR G ARKBATHE RHERFT A, 0830, KIERZWRY:, KiE.

[31 Boglietti, A., Cavagnino, A., Lazzan, M., et al. (2003) A simplified thermal model for vanable-speed self-cooled in-
duction motor. IEEE Transactions on Industry Applications, 4, 945-952.

[4] Wang, R., Kamper, M.J., et al. (2005) Development of a thermo fluid model for axial field permanent-magnet ma-
chines. IEEE Transactions on Energy Conversion, 1, 80-87.

51 5KZEEE, lEEE (2012) FLEhIRAE R AKEE AL E S b, B, dbassim ks, b
6] ZfhiJ1, THE (2005) EETRAZHIKMFES R BENLE FRESDBIE . #EaHL 77,13, 129-134.

71 T, AS%E, iR (2005) 3T ANSYS KPS AL EE I b, b, 5, 13-15.
8] EZM, RiEE (2007) K RKELENEESBUETTE. Wiie 3, EhRERE, R

(9] ZEfh57, ZE5pik (2007) BN FEENHLE Fe 1A FEA B v SRR IR B BN E M. P B B TSR, 24,
86.

[10] Zhang, Y.J. and Ruan, J.J. (2012) Calculation of temperature rise in air-cooled induction motors through 3-D coupled
electromagnetic fluid-dynamical and thermal finite-element analysis. IEEE Transactions on Magnetics, 2, 1047-1048.

(11] 267, FULNS, IR, K255 (2011) 2Tyl AR KB R A LR BE T 5. A5 1R, 9,
57-58.

[12] 5K¥FEAR (2012) /KRGS IR & 45 B0 5 SRBEBORBEIE. W18 3L, YRR oK%, PLFH.



www.hanspub.org

INERHARAL A S BRRIR T EE R MRINSFE AT ZRFE. B2011FEIDLEE | IR—BRSERERE
KRR, BEERIMIZERFEAFREIIN , EEFHHEMAS0ZSFRh K SREBIENE FRIRXA , 7
WARERMNEIER |, HEARFRT AR,

IXETHRRAERERFTR (Open Access ) EBFHERTIETIRISEITE | HEVDRIFFEEITISMAMIDE , BB AL
BT EEAMN R ZREERTIRS | EAEm M ERRIRIRT  REARHMEAERHMATSIA. S5, (EEETIIEo

EHRE.

Hans Xl

L
HESEA

Hans iXili

Hans ixlli

= Rl

Finance
in Ron

Ny

[RR— Hans Xl

Pure Mathematics
"iw

My o

S

T

Hans Xl

Eilﬂll_jl

Hans Journal of Biomedicine

K Bt 95 WF 5

111111 1| [T

Hans X

n Management

EM%%@

Hans Xl

45

Modern Physics
oo

i

SN Hans Xl
LV/8N
QL LS
Ad in Psychology

Hans Xl

Eh

Smart Grid



http://www.hanspub.org/
http://www.hanspub.org/
http://www.hanspub.org/journal/ag/
http://www.hanspub.org/Journal/HJCET.html
http://www.hanspub.org/journal/csa/
http://www.hanspub.org/journal/ae/
http://www.hanspub.org/journal/fin/
http://www.hanspub.org/journal/sd/
http://www.hanspub.org/journal/pm/
http://www.hanspub.org/Journal/ACM.html
http://www.hanspub.org/journal/ass
http://www.hanspub.org/journal/bp/
http://www.hanspub.org/Journal/HJBM.html
http://www.hanspub.org/journal/jwrr
http://www.hanspub.org/Journal/MM.html
http://www.hanspub.org/journal/mp/
http://www.hanspub.org/journal/ap/
http://www.hanspub.org/Journal/SG.html

	Research on the Temperature Field of Asynchronous Magnetic Coupling
	Abstract
	Keywords
	笼型转子异步磁力耦合器的温度场研究
	摘  要
	关键词
	1. 引言
	2. 二维温度场数值计算
	2.1. 求解域模型建立
	2.2. 热传递过程及基本方式
	2.3. AMC导热偏微分方程的建立

	3. AMC温度场分布前处理
	3.1. 热源密度的确定
	3.2. 导热系数的确定

	4. 温度场有限元仿真
	4.1. 热源密度计算
	4.2. 导热系数计算
	4.3. 散热系数计算
	4.4. 温度场分析与计算

	5. AMC温度的测量
	6. 结论
	基金项目
	参考文献 (References)

