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ABSTRACT

Aerodynamic analysis of a low-voltage electric motor has been performed with various inlet vent shapes. Effects of inlet vent

shape on aerodynamic performance of a motor cooling fan have been investigated numerically using three-dimensional

Reynolds-averaged Navier-Stokes equations. The k-e¢ turbulence model was used for the analysis of turbulence. The finite

volume method and unstructured tetrahedral grids were used in the numerical analysis. Optimal grid system in the computational

domain was selected through a grid-dependency test. From the results of the flow analysis, considerable energy loss by flow

separation was observed in the flow passage. It was found that mass flow rate through the cooling fan in the low-voltage motor

can be increased by modifying the inlet vent shape. And, some inlet vent shapes were suggested to improve the aerodynamic

performance of the motor cooling fan.

.M E

e Ae7le AR wF A= 7hste] A7 =
Hoz2H oAt ARE ZH g E A7 ok s
7lelH, Faah 25do] 4aL gho] A Wi7dol #71 &
o 780l 7ol A 718 weol AMgEr. dE el AHd2
1 GAE Ase S7HE 100d0] dom, Fofl= A
I A7) 7 59 e BT A4S WA A9 Ak
ol Flgdo] e =L 279 BAE AaE AR
o] =L St odt HE7le] 4%
AE7] Wik ote] 27
o]FARA = BF- HE7

wrshe gelo] Flek o]e}

ot
re
-
N
)
fo
ol
ok

1<)

R
lo
u

£

T
-
>

[y
;
4';

o L

4

ox,
olr

1o
oo
o o
i)

3

(

N e
>

Mobe 2

o

_ﬁ
R
ol
oft

ol
ol
24
2

o

o oT;
re

-

N

Kl

o

£

oy

—_

%

L
s o
£ P
oft ok
o
g
of
)

o Lo
)

o)

_r" s

e
o ij

¢
-

o
QL
2
kl
o &
o
N T
&N
>
N
i
Ay
4
”
of 2

T
1z

i)

i i e i
lo Jo

ot

1o

S
Ir

ox

_(?_1'4
2 o
i)

N
—_
o -

ool
o
ot
filo

fi
:Oé

Ol
ok

N

©

Mo

(

_|>i
=
ol
2
ofr
~
=
=
o
=2
>,
i i

ol

0,
rir
)
-
1o
9
2
=
>

%

&

N
rE o

~ ¥

o2
ol
ol
RS
o I

ft
i_;

o

ox, r_>|i
o o

i r
flo of

[ A

s}it). Staton S

Lo
ot

.

il
w4y o
¥ ot 2

» ot

¢

flo Gooft 4 o 2 K ox Ay N of |o

Ol
—
R

K
2]
+
©
=+
o
B
i)
Q
&

<

o
09

=,

=]

o

* Qlslst tfetd 7)1 A58t (Department of Mechanical Engineering, Graduate School, Inha University)
#*  olsttfjlul 7] A8 (Department of Mechanical Engineering, Inha University)
T WAIAA} E-mail : kykim@inha, ac kr

gk

3 ¢

2015 =R AIIHEE SH ste H =2 20154 128 2-4¢, HFZ

The KSFM Journal of Fluid Machinery: Vol. 19, No. 5, October, 2016, pp.42~49(Received 09 Nov. 2015; revised 10 Jun. 2016; accepted for publication 01 Aug. 2016)
42 SRSHDHES] =2 W19, MbE, pp.42~49, 2016(=2& 42 Rk 2015.11.09, =24-HUXE: 2016.06.10, AARI22R}: 2016.08.01)



Electric motor body
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Fig. 1 Computational domain of a low-voltage electric motor
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Table 1 Design specifications of the cooling fan for low-voltage motor

Tip speed, m/s 21.67
Motor height ratio 0.861
(Impeller diameter / Frame height) '
Flow coefficient 0.084
Number of blades, EA 15
Y
X
7«
Fig. 2 Blade of cooling fan
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Fig. 3 Results of grid-dependency test
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Fig. 4 Structure of the grid system
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Fig. 5 Results of turbulence model test
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Fig. 7 Mass flow coefficients for various inlet vent shapes
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Fig. 8 Torque coefficient for various inlet vent shapes
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Fig. 10 Velocity contours on y-z plane at x=0 for different
inlet vent shapes
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Fig. 11 Streamlines at 90% blade span for different
inlet vent shapes
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Fig. 12 Velocity contours at 80% blade span for different
inlet vent shapes
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Fig. 13 Pressure contours on y-z plane for different

inlet vent shapes
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