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ABSTRACT

Straight absorptive silencers have been designed to reduce the noise level of a centrifugal blower.

Three-dimensional boundary element method is used for the design of absorptive silencers which

consist of a perforated main pipe and a outer chamber filled with fibrous material. The experimental

results show that the absorptive silencer reduces up to 8 dB(A) in the overall sound pressure level of

the blower and up to 15dB at the blade passing frequency. It is also found that the gap between

the silencer and the impeller may substantially alter the acoustic performance of the silencers. The

transmission loss predicted by the boundary element method follows overall trends of the measured

insertion loss. The experiments also show that the impact of the silencers on the aerodynamic per-

formance of the blower is minimum.

1.4 &

FhadHE o Be 34 424371 95l
chpe Aulzg AZHT v, 1 S AEA
e ASY APHoR BE 58S dn ot
VAR o FE AFANIY FFeIE FHao)
el U e WAL ok AT AEA
AL =B 1L 5 L $F7] 5 o
P HAWRE W] T o] WA, S5
Bkl A% FhalAE old 2g0R A%
o Be wgel A5l ek oRelE A9
S

T AR} A, BTk 7] Al gkt
E-mail : leeijj@jbnu.ac.kr
Tel : (063)270-2319, Fax :(063)270-2315
+ Aalel, ARdistn Sz, ()39

726/t AS XSS =F8/A21 A A8 &, 2011

ool A7Hw 9
AF)e] 28 AdwbboR At Anchs OZ

ol

[
ol ¢
Q2
nj

N

—E’ I‘ﬂ rm
N
[e3
X
>
s

= i
[N
2

ot PN (R
o
1% glo

fo tlo © A



Hel A SU(acoustic  pres-

5T
it

% %(domain) 2]
sure)Z} YA E(particle velocity)2]

=

27 oS 293 FUY sgow FRHE

g e

U
i

TN 83 Wl

2ol A FAe =

% (Fig. Dl oigh

al

+719

o] Atz LA,

&

T

M

0

v ip+iip

714 P

J}(wave number), 123

k<=

Ko<} 8
™ H,

L
L

ol 5

Del operator©|T}. Green?] A&

v

2
<

st

<)

T
a

o] AE-E7]
=7]ol-] Helmholtz &47]7}

I8

2
gl

A)31
3

A (boundary surface) S°l U&=

p
.

A7IM, X, ¥

€)

Green's function®]t},

L

.

Q) SFH AW E] (outward normal vector)©]t}. Z1#]al

G(XY)

SEA=EE

T(out-

T(inlet), &

()]
ojm i},

72

b i, o, p=

13

S
=

714

o

=

let), ¥ (perforation)

w&o
Bo
E

3] *(characteristic

A 9

Jojm

B
=5

2. BAarH

-

o
AP HL2 24 (4)9} 2o

impedance)$} 357t HAaGR

o]
H

2.1 dAa4Y

T

“

48719 HAE dwEow

3}

e

=

(5)%F 2ol

47| 24 (boundary element method)S ©]-83}H

, 20113/727

z

/AI21 A A8



A A g0 9 A

/dissipative material t}, Rf AN Ao T Q@Q%Kﬂ, 100 kg/m331]-
T JQAL 200 kg/m’9] F&A o] dFeHs R 4,8967

17,378 [mks Rayls/m]= A|A & e,

p;‘rfora‘cedO
tube ——e—=—=C P,, G k»p1 ue—o—&o—&o—&—
2.3 H39| SN 54
W3 et 54L Awdon A3 9l
()R Eds e, 1 53 e = 4

Fig. 1 Schematic of an absorptive silencer
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Table 1 Measured overall sound pressure level

Systems OSPL[dB(A)]

Baseline 91.7
Silencer #1 91.7
Silencer #2 88.4
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Fig. 7 Comparisons between predicted transmission
loss and measured insertion loss

Table 3 Measured flow velocity at the outlet of the

blower
Systems Velocity[m/s]
Baseline 30.92
Silencer #2, Lg=10 mm 29.04
Silencer #2, Lg=30 mm 29.62
Silencer #2, Lg=50 mm 30.49
Silencer #2, Lg=60 mm 28.88
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