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Abstract This study examined the flow and noise inside a sirocco fan for ventilation as a commercial program. To
confirm only the location and power of the noise source, flow analysis was performed with steady state flow analysis.
Through flow analysis, the flow was observed in the sirocco fan and the velocity vector. The pressure distribution
inside was observed with contours. From the results of steady analysis, the position and size of the noise source could
be seen using the 'Curle surface acoustic power' and 'Proudman acoustic power'. The Curle surface acoustic power
can be used to observe the noise from the surface. The Proudman acoustic power can be used to detect noise
generated in the flow region because the position and size of the noise source generated inside the sirocco fan can
be seen only in the steady state. Therefore it is necessary to further analyze the unsteady state to check the frequency
of the noise generated. This study provides basic data for improving the performance of the Sirocco fan and reducing
the noise.
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Fig. 1. Shape of sirocco fan
(a) Shape of case (b) Shape of impeller

>
ku
K
(e,
lo

>
ku
K

(e
o,

ol
o,
i)
0%

ol
-

ot i
ox
2o oo = do
u
o

k=)
=

B o
[o o

it

(o
!
9

=2

R ()

]

¥

o). wWebd el &
EERESIEEPY
@ 2g9el st
SEERICE T

ol 1 el

20
gty

i

Rt 2
)

7

o = o
ol
-
K
i,

o
{0 OH'l

I

_,d
oX,
2

i
2l

o
>
Ol

P

o
b oft
oo
o

[e]

=

Fo oz
S

e ool

p

o, 1x o
[
ol

>
=
r
ol
tio

(6 mE pZ mo X Hr (v w2 rlo
o

3
o)
o o

=

=11

o

s

ofo
ol

Star-CCM+6]+

ol
-

_‘(_2__
7o) HoflHk. Fig. 1= & a4 2d
4

Jo o\ o

of
o
i
o
N
rir
ofht
ox
o
&
o
ot
tjo
o
i
2
_>L
Tt
e
>,
N

Mo A7 Hof gl
3l Ao)2 Fogel it
o] "3t} Fig. 1(b)e Edol=

Aolth. 9l2e]e] Eejol=9] 3

&%
9]

o oom e

A}

[} fo=] )

ol QEe



S| Eee =R A9d A1235, 2018

o,

317]
(Menter) K—Omega All y+ TreatmentZ

213 Steady, SST
zd=z HdA3}

gt 2S99 A9 YAE s Y5 Ffowes
Williams-Hwakings Steady, Noise Source Model,
Curle, Proudman 2¥& A4 OPOjE} g F5 3
e won, 259 A7 ANE ) jleA] 18 E
stofof gtk 555 AlRtelr] fg A2 g3 2k
(VRT,) )
C
Y= ?p 2
A (DT )M RS 71V, Te AH2E(K),
G,z B, O AAvdelnt 293(K)e] Axgt
F700A 24 3432 m/solth
Curle Surface Acoustics Power 222 T4
9} Yo nllEE TS| 1Al ¥R 32 W A4
A% freoA dAsE Ass Akt &3 2
71?1 acoustic powerE AlXte7] 8l 4 (3)= F3l
acoustic pressure® Al4tstoiof gkt
1
(x,t) = 3
P (ara)) 3)
(z—y) op r
S| = )| nasty
2l (3)ollA p' 2 acoustic pressure, o, =%,

¥,

r+ far field
= A, re

t—r/a,= emission time, pt= W
o] 9A], y& far fieldol A

lz—yl , n& ¥ol 437 u

ago] 24

yapoltt,

P =ay “

898

, _ 1

p'(zt) = (4ray) ©)
(z—y) op r

S G|« mast)

(4)= acoustic pressure?} far-field sound speedol

]
i3k AAA o2 A (5)= 4 3)olA A @)E HYsHY
22 Wshel vl 7oA St sk Aoz JERd
=8

O_o
Eab=ndl

A FEel A EAYshH= o] A7)= o9 #Y

2 Acoustic Power [IW/m?3]|2 2] (6)3} o] Yebd &=

ik,
. AC(;) op

7= / (12p07ra0) ( ot ) dS(J) ©

2 (6)°1M A= AR, o, 2ol (ap/ot)?

£ A4t turbulence time scale, turbulence length
scale, wall shear stress& T3t} 2] (6)olA AMtE
A=
=

CypldB) =

Acoustic Powers %3] Sound Power Level

Bl ¥73E +

Proudman Acoustics Power &

At &9 H3] F Acoustic Power(AP) [W/m?®] =

Alketet HIkEA A W5 =2 Reynolds
2o &) R3] F sound powers T3t 2o] u
ERyit
3
ApP= 04/’01; ug ®)
2 @®)lA ae T S Fujet BEE A, u
T &% AgEdA] skl RMS, 12 EU3S] integral
length scale, p, T far fieldo1 419 WX, ¢+ far fieldol
o] &oltt
21 (7)#} 2¢] Proud Acoustic PowerE 2] (9)< 53
Sound Power Level[dB] @92 W4 5= gl
P, (dB) = 10log Pi f ©)

21 (D (9)°A Curl Surface Acoustics Power<}

Proudman Acoustics Power®] reference acoustic power
= =1.0E—12 W/m?olt}

ref



3]

pal

-

SEER ERE RS ER

A

r

[e]
e

e} 3

et ol A sk

g e

=

Ao 2 VeI Fig. 4414
T Ark Ao g Byo
w7hglen, £ 7MY RS
BRoz JeRT) Fig. 33 4014

50l A9l gl A3t F470]

u
N

]

jur)
=
i)
IR
Ul

.
, AT
=
Lo

P‘L
uy
3
o S 1OV o (T (=)

R

it
i
s

rr

F79]

E
5

jubad
Ho
jine
X0

o
Ao £

32

)

&

25 3 fjFolA] dAshE Aede] 27)9k ¢
#ol3}7] 93] Proudman Acoustic Power2} Curle
Surface Acoustic Powerg &-&33th Wy f5 -7t
o A] BAYEH= 452 Proudman Acoustic Power 2 2
= AL, AZ O] oA BAsE ASS
Curle Surface Acoustic Power2 & 4= 31t} Fig. 63}
S A2 A YFoA BAsE ASE YERdT 7}
O ARS e 4 vy e ddolth fF
Zholl A ASHE A9 A7) Proudman Acoustic
Power©|™, ©]= SWL(Sound Power Level, dB)=Z L}E}
Witk SWLO| B3¢} 2715 Bal] A9 929} A7)
B Atk Fig. 6014 Edo]=9] FHelA g0l
2 ol oA
Atk Fig. 7014 3
T Stk Egol=
HhoiA o] Wl
AT} Fig. 63 7914
frsol ofsf o &

gl wAls

Al

nc)

o
T

pods
o

B
-+ o
o
m-i!-' mlo
o
$
Ir
)

o

-

&
r{
S
1
~N
T
B

H
b~ g
=

o nZ 12 do M
1o O

N
)
=,
R

fF g oft

o
o T of

899

Velocity: Magnitude (m/s)

Fig. 3. Contour of pressure on the vertical plane section
of sirocco fan
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Fig. 5. Contour of velocity on the plane section of
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Fig. 7. Contour of Proudman Acoustic Power on the
horizontal plane section of sirocco fan
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