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Numerical Analysis of Three—Di_mensionél Flow
in a Forward Curved Centrifugal Fan

& T8, P FAH 8 AE?

Numerical study of three-dimensional turbulent flow in a forward curved centrifugal
fan 1s presented. Standard k-e¢ turbulence model and non-orthogonal curvilinear
coordinates are used to consider the turbulent flow field and complex geometry.
Finite Volume approach is adopted for discretization scheme and structured grid
system is used to help convergence. Multiblock grid system is used for flow field
and divided into five domains that are inlet, outlet, impeller, tip clearance and
scroll. It is assumed that the flow field is steady state and incompressible. This
numerical work is performed with commercial CFD-ACE code developed by CFD Research
Corporation, and the results are compared with the experimental data

key word : forward curved- centrifugal fan(A3¥ YA 4%7]), standard k-¢ turbulence
mode (X F k-¢ &7 29), CFD-ACE, multiblock grid(t}s A=A},
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Fig.1 Computational domain for a

forward centrifugal fan

Fig.2 Grid configuration for the
impeller
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Fig.6 Velocity vectors for surface E
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Fig.7 Static pressure distribution
along the scroll wall

~179 -

Fig.7& 23& 5@ & & J¢ %
£ Jvehin ok, 99 mm H20 2 YE
e, Cut-off & 0° 2 3t 240° 7}
2 e},  Cut-off XG0 = 0° ~
300)& AT FFolAe Addz ALl
Axrl vad HFHoz F dAstn
Ae AL HoFg., Iy Cut-off A
Aol X AL At A¥9A Bog ¥
dEstn k. EF o] Y9 AL
AgGolA B vl9} Zo] ¥Was 4 A
o2 Uy FFHEst 43 Eud
Aoz |IdAT. 6 = 60° o)FoAN A
4L FestA ¥ dAHT EXE YE
Y gtk A8 dHolEdAe JYeEYn
AR FA"E FTFHE(O = 270° ~ 360°)
oMe Aol RoldE ez 9ok,
ol {9} FHEALo]Y {FH FoA
vetd 5543 dXst= ddgold,
E5 Ao A 6 = 140° o] FHE A
a7 AT 247 Uk, o
= ETEEY FFFol vAG el
gl Yelvs 49 HeE 54

7.2 &
s9 Ahe Bt AR ue} 2ol

AR AAt @ WR RFFL A

H4Hoz g 45 ¢ + Uk,

A4aste aotard

1. 819 4de Aol

92 498t f3e
o, gFUPos We

w o
o ol
o 2
Ny

o¥ ol
o,
o % &2 oo
4 X odt o @&

lo
L

o]
(2

T

ar o
0
)
_}{)1:
2 Fo

P
o
S
2
82
glo
to
(12



B

. 4T T FE9 9™y ddd
A Inactive zone ©] A ES A3
FRHAA Ay HE AT F AN
1=

23 E YA A FXE RY
ol o
b |

o]
cut-off X Q9] FEFo] v]-¢ Eas}
o, 23% #9¢ 4 &FFE
M A #% dEol AR BE

sttt wols A%e & £ Ak

FAANE T3 AY dolHe vl
3 B ZAn, F ZAWA A FgA
TE dgsto sMst= FAzd A
g Wz A9 dolHE 4T AA
ZA0Z ALL3 uh¥o] AAHoT
F2 Z2H4E ¢98 7 UG Re=
Atg o

i Ed

(1) Wright, T., 1984,
Fan Performance With Inlet

“Centrifugal

Clearance,” Journal of

Engineering for Gas Turbines

Power, ASME, Vol. 106, pp. 906-
912,
(2) Senoo, Y., Ishida, M., 1985,

“Pressure Loss Due to the Tip
Clearance of Impeller Blades in
Centrifugal and Axial Blowers,”
Journal of Engineering for Gas

Turbines and Power, ASME, pp.
123-132.
(3) Kind, R. J., Tobin, M. G., 1990,

“Flow in a Centrifugal Fan of

—-180 -

(4)

(5)

(6)

the Squirrel-Cage Type,”
Journal of Turbomachinery, ASME,
Vol. 112, pp. 84~-90.

A34, AN, DML, 19%, «d
A g £F71W 3a49 F59
Navier-Stokes 34 ,” &A1&

sl=%3, ud7IAEs], pp.
310-313.
Eck, B., 1973, Fans, Pergamon

Press, Oxford.

AAA, ZAY, 1997, «A273E0]
N2 W FFF ue o
g, A=, g
Asts] | pp. 457-464.



