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Numerical Study on the Cooling of Induction Motor In a Washing Machine
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Abstract

The numerical study was carried out to effectively cool Induction motor applied to a washing machine.

The outer rotor made of steel periodically spins up and down. The stator consists of the thin layered iron

plates and copper coil. The effective cooling system is necessary to solve the reliability problem caused by the
electric losses at the coil and the iron plate. Because the heat transfer rate of the natural convection in partially

open space is generally low, thus it is necessary to enhance the heat transfer using rotating perforated plate.

The flow phenomena around the motor are very complex due to the motor geometry and the outer rotor

motion. The mixed convection takes place due to the slow rotation speed. The three dimensional flow

simulation was performed using rotating reference frame technique and Boussinesq approximation but the

radiation effect was neglected. It was found that the angle and direction of the cooling blades play an

important role in the stator temperature.

=

—

. M
H AE7)e WA o #3le] W
ZH I glen], ol akglel ate] w
o) ~¥ s}, vgs}, ugsle] 43
ATt AE7] FAt A= AFe WUHE
gete] Amule Foldx wet Atk

&

B

i

o] AXEE Phi}
A A, e AAw

Hlgstnz, 229 ¥4

LG A&}
E-mail : swh@lge.com
TEL : (02)818-3566 FAX :(02)837-0298
%

LG 4

266

X
N

ofN > ¥ ofp
0

N KX 1o o
O‘l_;_%l‘ﬂim
2o H 2 (oo o

oL, oY
N
N,

w to oY mo

ro
o N
- =
@ 1o ]

RV

e
X
N
s
=)
o
ofy
ko
ol
ol
<
&



2003

oL
N
il

k oX

e rlo i
M o
ol

fo
. ol
b
g
rﬁ
b
i
K 1o

[\

o =1
a4+ IEC 34-2[1] 2 IEEE Std 112300 2
AT E T AASEA
dE719 A A
oxl selst Aol v
HH1“mﬂ

bL ™

32t > w
oo fiu

2

&WM$ﬁﬂﬁmggw%mﬁm
e ©
\
rg
A
m

%L:O

A4E T,

71E Ag718 ds7]9
Alafors a5t} ]
TARS wEA7]AL

FQoIRES ,,_go]»oﬂ
st a4l ‘@7—}%7“—2‘
radial type, forward type °| 3l -3
stk olel @ A =NE =FE 8 7HA
kel &l ok A(L18) B A
A7l sl HA o 2=

[e)

=

Sator coil

Hotor core

Fig. 1 Schematic diagram of Induction motor
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Table 1 The effect of blade direction - F-ig.- 1I1 Ma1r|1 effec-:tls p-lot- f(l)r S/N Iratlio ;

Radial Total

Mass 10w | ojocity | velocity
te (k ]
rate (kg/s) (m/s) (m/s)

Location Type

Backward 2.006 2.553 2.772
Top Radial 1.591 2.021 3.156
Forward 0.7755 0.98 4.157

Backward 2.613 3.608 4.614
Bottom Radial 1.961 2.703 4.565

Forward 1.621 2.242 6.124 ] —I:
— []
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