AL AEFYY FEI0FH 7)Y 22 HE S e =FF, pp X5~

SH5E719 297o] £S89 mAE sk di3k A1

I AR R o

A Study on the Effect of Sweep Angle of Axial Fan on Its Noise

Jae-Ho Choi’, Kwang-Yong Kim™
ABSTRACT

A computational study on the effect of sweep angle of axial fan on its noise is
performed in the present paper. The forward swept axial fan was designed by numerical
optimization method incorporated with three dimensional flow analysis. The objective
function was defined by the ratio of generation rate of turbulent kinetic energy to
pressure head. And, two variables related with sweep angle distribution are used for
design variables. The swept fan has better performance characteristics and noise level.
The experimental result shows that spectrums of no-sweet and swept fans have
differences in the blade passage frequency, especially in the broadband. And the overall
noise level of swept fan is lower 10dB(A) than that of no-sweep fan.

For the comparison of flow fields between no-sweep fan and swept fan,
CFX-TASCflow computational fluid dynamics software is used. Standard k-&¢ model is
used for the turbulence model. Distributions of pressure and turbulent kinetic energy
distributions are compared in order to find what happen in the low-noise swept fan.
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Fig. 1 Computational domain
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Fig. 2 Pressure contours on 25% span
(a) initial fan (b) final fan
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Fig. 3 Pressure contours on 50% span
(a) initial fan (b) final fan
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Fig. 4 Pressure contours on 88% span
(a) initial fan (b) final fan
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Fig. 5 Pressure contours in the tip clearance
(a) initial fan (b) final fan

(3]0 oj&t AYg 24sn FYHLR HFAY =2
el @ ol oy 483 477 4RE v A
. GHESAE ol83d YR MY FEH
o Wg 3349 £5§ 431 vlojaRELR
Ui o] FHQAWUEE SN, A 24
Hi F9Hez AAM dAE duryd sy
el A LaR Agol ARPE BFHAAL
271837 HFPe GFEFAA EEE vl
g, Fig. 6& 88%2%, Fig. 7& @M€
Fulel A e] BXolt} Fig. 6& AMRA drl 3t
Fold sdwge ezl & ZrihoA @
FEEFAVAE #AREge Fuizt 24 Yeptx
Ak z2Y HAFAANAN F GAE AleloM dFHF
EFANUA 7L F AL 23 BXe] A
A deEudE §554 WEY Aoz Y459 o
t 2URE AU Fa2EHn @3y Pux
Z71e vl& @AH3 FoET
#¥ Fig. 79 A€ 3349 dFEFNIA
FEXE A¥EY Z7|HAM dAEEFEY Fhol
AZF W v o A3 YFBLE o HA EX
Hol gtk ol& Fig. 5904 Z71We] Mg ¢4



Fuizk o & A# fFasc =2 x7)de @i
stFolA e HARY <tEFuls HF R 93
g Rz Jeyged o FhAMe dFLF
vz 2EX Z7|A YTt o ZA Y
23543

Kawaguchi S[11}e] & A5 94 P44

o g dPAME @AM qHUF] F
UEFAEN dFE vAx o2 A 2Fo] F
7tee Aoz vEwtd.

ol g3 o] 24o] QYU W Y 249 @
of thg FAEX vlmeAA 2% Q& 7AW
of &/ R ENE I 4HA MR
A kHFu7E A YEL @7 FFde 3

Ao 4d 7zt ddidez A #FSHUCT
o] W dFEFANUAL 27y FHje] LEx ¢t
HEXSG FAE BEE EAH

Fig. 8dl Yely e A3} Fo] HFW 28
o] z71ddl Hl& 10dB(A) WHed, £ U4¥
Fujzh & 27|RAM @rf FAA HF dHAF
& 3t dRFE %L F1 288 FL

Al717] REA Ao Algdr.

Leve TKE
G 183.088
F 167.812
E 152.550
D g
1 C {
B8
A
9
7
8
S
4
3
2
|l

(a)

SNGARONEORDODMNO g

(b)

Fig. 6 Turbulent kinetic energy contours on 88%
span (a) initial fan (b) final fan
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Fig. 7 Turbulent kinetic energy contours in the

tip clearance (a) initial fan (b) final fan
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Fig. 8 Noise spectrum
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