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ABSTRACT: The flow induced noise of the cross-flow fan with uniform/random pitch
blades is predicted by computational methods. With the time dependent surface pressure data
obtained by solving the incompressible Navier-Stokes equations in moving coordinates, the
acoustic pressure is predicted by the Ffowcs Williams-Hawkings equation. The positions of
the blade noise source are identified through an investigation of the acoustic pressure history
induced by one blade, and it is confirmed that the dominant noise source is near the stabi-
lizer. Since the acoustic pressure of the random pitch fan fluctuates according to the blade
passing, the dominant BPF noise of the uniformm pitch fan is modulated into some reduced
discrete noises which have multiples of a 50 Hz difference from BPF.

Key words: Cross flow fan(¥5F ), BPF(d7] 53 $34), Flow induced noise{f& £&),

Discrete noise{¢]4t &

1.4 B

A 7L oojA Auizle] A14E HF
;e 29 9dHg LDVE A S 2E7}
Fig. 1o vept gl 3y 9= 2 4
Ay FHolmZ2 compactd FE7|7IE A 38
7l AR, o2 98 F= AWE TZ74
AbEEl] FuilH ez A tid Tl v

5] FEE FEo] rotor-stator FE AL
o o8] Age] el LT HFVE Y
Edolze) 2eldate]Ae] FEFREA oM F
Ageo] g4 A} BdEel= HA e o

A &), Noise source(=

t Corresponding author
Tel.: +82-2-3290-3358; fax: +82-2-926-9290
E-mail address: yimoon@korea.ac.kr

£ 9, Random pitch(35 3 &)

A FHH ddert Y 22 AL EA
HY, ol Aupdael A wAAY 45
A28 A =Hol BPFd HIEstes & L&) W
Qe FAlFo] vEhdA =tk mels, o
BPF & A&2 Zo|7] #H8to Edo=d A
AL 2dsAGY 2ol ¥4 ¥y
e it dAzsel fith FHVED opFH
Z78%) wg gAY E o)ER HES T3
oz HA AR E AL BAZE o
o BPF &8% Zozits 9477 FiHe g2
o, Mellin and Sovran®& & 4222 H458
£ e DA E 242 A AEH

E dpoads vy A E Fisd o
2 viAd4Y = doleE ZA2 Ffowes Williams-
Hawkings(FW-H) %443 ¢]-&dta] AFHAA
LA AZE FHXHoR 4=l Edo



622 74 .2
1.0m
fan 3.2 4

stabilizer

— o

t

i g

rear-guider I

microphene -?

Fig. 1 A typical cross—flow fan configuration
and the position of noise prediction.
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Fig. 2 Cross—flow fan impellers.
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Fig. 3 Trangular meshes (uniform pitch).
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Fig. 4 Fan performances.
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(a) Streamlines

(b) Vorticity

Fig. 5 Instantaneous flow patterns at a quasisteady state (uniform pitch, ¢=0.602).
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Fig. 6 Acoustic pressure distribution along the
rotational angle (uniform pitch, ¢=0602).
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Fig. 7 Blade noises (uniform pitch).
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Fig. 9 SPL spectra for the uniform and two random pitch fans.
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