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Analysis of Performance of Cross-Flow Fan with Various Rear Guiders

D.-W. Kim, J.-H. Lee, S.-K. Park and Youn J. Kim
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Abstract

A cross-flow fan is widely used on many industrial fields: mining industry, automobile and home

appliances, etc. The design point of the cross-flow fan is generally based on the region within low static

pressure and high flow rate. It relatively makes high dynamic pressure at low speed because a working fluid

passes through an impeller blade twice. However, it has low static pressure efficiency between 30% and 40%

because of relative high impact loss. Recently, in the air-conditioning systems, the operating behaviors at the

off-design points are highly regarded to broaden the application area for various air-cooling loads. Especially,

at the lower flow rate, there exists a rapid pressure head reduction, a noise increase and an irregular flow field

against a rearguider as a scroll of centrifugal fan. Numerical analyses are carried out for investigating the flow

characteristics in a cross-flow fan including the impeller, the rearguider and the stabilizer. Especially, various

types of rearguiders are estimated by numerical and experimental methods to insure the stable operation in the

region of lower flow rate. Numerical domains are discretized by hexahedral cells. Three-dimensional,

unsteady governing equations are solved using FVM, PISO algorithm, sliding grid system and standard % - &

turbulence model. ASHRAE standard fan tester is also used to estimate the performance of the modeled cross-

flow fan.
A e R
b 2 [mm]
C 5o A Em/s)
c, ¢ARuAS
k ERA S
0  AAFH[m’/min, CMM]
r HE [mm]
U e AF% R
w 5o A& Em/s)
T

ek

At 7] AlE S ekl
E-mail : yjk@skku.ac.kr
TEL : (031)290-7448 FAX : (031)290-5849
_]

M A2 DA T 7N |sd T A
et doistal 7] A s

%M\§WI\J

2076

Greek Symbols
A {57 degree
e Az

YA

7} = [degree]

otz 2z}
OEEES
gJof7tolt] 7] 29
W

#Jo}7tel ]

e eto] 4

A



2003

1. M &

B2 A7) okl AREH
(cross—flow fan)= 42y < -
| FA7F 70 (blade) & F+ W
% (dynamic pressure)2
A-gst7] vt 9745
ATk, WA, s FEA 4T
ANHr) ol HuR 4AF IFF
F7]Z&s) Adv]itofe] wWel Ag¥
Mol AXZH( g )e] E55 FouR
FI> Ie] TE &Aool AA 30

ks
%2
e
o
4

ﬂHN'
oy
N
lo
g
ML

O

of
_E
ol
il
N,

0
[SI=)
A

HR
ftlo
ofh ol Ot TN (2 2 0 o

- mlo
oy
X

o flo Ip Ijm

%2
S

Y rlo
fllo
N

N

1 o,
R T

wS ¢ N o | i R o i
rlo oo

=¥ § o rlo
e Wk
5 rir

m

A
adagsHdA dgH FTFol A=
=l ‘7%133}5 Ea: ke ko) VAR i R S K A
stoh, YABo A AT E(scroll) I8HE %
AAE  go]7tol (rearguider) et 28 g}o]
(stabilizer)9] A2 o] AFol vA=
A3 #AAZF AM AU (static pressure)—=
A ag 54 HAE oYt 243
Tk a1 FE&Fort WY
Al g B AT ABRE B2
, HZoll = oo A7l A=
zozjgo] /K]._Q_E]"y 9= /dx%o]r)r
T O‘%‘Eﬁ, 2gleto] A
1017-101] Haw A
ZHL7L\— kst (Flg- 1 x). AR 2F
deje dAHZe Ahga B F Sil%tﬂ 5
T2 e} ’\EH‘E”E}O]X% /\}014 Aol o3l
A 255 (eccentric vortex)o] & 33”1 o2
g Y FeAxE g g gl °ﬂ°ﬂ% Fd ¥d .
53], HAle 7“: “” AA AA7L 3
S HAH. 131‘/} A7 o] o]
N
o

K

o&i o

o,

¢
o,
Oll X

= A

N
Ir
.ﬂ

}o

r&‘é

E

(L 2 ol Ifm
>,
|o i oo o
oft y
me

o L2 oo r:
2
2l 30 Lo, ¢
LI
Nt

L
_Bi
o

o0k ot ool
re o o Hu T
g i
L foqr

0 oX

%3ha A4 sol el 43
BT WS s ol

o2

i)

e

19, of ﬁ
rO r‘?i"
¢

ol
o,
:L

0,

o —H
oo
o O
Lmi
B2
Ni
Ei&
ﬁ%
Q‘_‘_l
L,
oL rm

i)
rO
=

I T
3l AekdTh. Hiromu & 72 3

%S particle tracking velocimetry

g Agste] hAg 49 shol S B
72 M (path line)< F3t9lth. Bert 59
el e 22 FEM WA FEaAe 59
stolon] 4@} wastel Bg4e AFHY
t}. Tohru £ £ direct boundary element
method ¢} discrete vortex method & A}R8-3}e] 2
A A4 WEA FEo @ M S Fas
Ak, IR E TR 5P APS FI I
F3l AALA WA WE AFEAES 115
om, 7149 Ve FFae dojA 7

2 58 Y AY-TEFIAE AAMSTE HA

o o O, %
oo

z ¢t
:[o o =

O

g
—
<
N~—

>11

0

M

Heat Exchanger 00 Impeller
699
052
%o
. (@)
Air In o°
. o3
oO
O
(o)
%%
Stabilizer o}

' Rear Guider

Fig. 1 Schematic diagram of a cross-flow fan.
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o 7] A, Table 1 Design parameters of the modeled cross flow fan.
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Fig. 3 Grid systems of the modelled cross-flow fan.
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Fig. 4 Schematic apparatus of a fan tester.
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(b) domain near impeller

Fig. 5 Velocity vector of a cross-flow fan with R-type.
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(b) domain near impeller

Fig. 6 Velocity vector of a cross-flow fan with Ar-
type.
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Fig. 7 Pressure contour of cross-flow fan.
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