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Broadband sound-absorption of perforated lining in the

presence of grazing flow
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Abstract: For large aperture perforation plate, reducing acoustic mass is a way to real-
ize broadband sound absorption. Meanwhile, the acoustic resistance can be enlarged due to
the grazing flow effect as well as the reduction of the acoustic mass. Based on above results,
the designing principle was proposed for the parameters of the perforation plate. Besides
this, the perforated plate muffler experiment was also conducted. The experimental results
show that broadband sound absorption can be achieved for large aperture perforation plate
with low acoustic mass in the presence of grazing flow when compared with that of perforated
lining without grazing flow. Such perforation plate can be applied to the noise reduction of
the aircraft engine nacelle, inlet and exhaust pipe of motor engine, and all kinds of ventila-

tion pipe with large air flow.
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Table 1 Relationship of the sound-absorption 2
bandwidth and acoustic mass
m/ D/ a=0.5 a=0.5 a=0.5
r
10! mm w/wy  f1/Hz f./Hz
b
1 1.1 130 5.8 180 1050 ,
1 2.2 130 5.6 170 947 "Rao N K
1 4.4 130 4.5 159 719 Munjal M 17 1986
1 8.8 130 3.3 140 460 (6)
3 1.1 130 8.1 139 1231 N, .0, 05<<Ma<<0. 2,0. 03<C
3 2.2 130 7.9 135 1060 6<<0. 1,1 mm=<<{3mm,]l. 75 mm<d,<7mm.
8 LA B0 6T 128 850 R =17.337 X 10°(1472.23Ma) /s (6)
3 8.8 130 4.2 130 550 X =
o 1.1 130 5.1 2001020 [2.2X107° f(1+516)(1. 0+ 204. 0dy) /o
S 2.2 130 4.7 190 910 &)
5 4.4 130 4.2 166 692 Lee S H Ih] G 2003
S 8.8 130 3.0 150 450 [8]




4 . 773

R, =a(1+a | f— f DA +aMa) X o L sy SR :
- : —&—f=350Hy|:
A+ ad+an/s ® ol S W =
fo = 4121 + 104Ma) /(1 + 274d) ya, = : ‘ : :
3' 94>< 1074’a] _ 7' 84 >< 107390/2 _ 14.9’a3 _ j}é;]ls .........................................................
296 ,a, =— 127. R[S OO SO SV
4
X =
by (14 b,d) (14 b,t) L+ 0, MY (L +b, ) /o _ ‘ _ _
(9 0 10 20 30 40
by =— 6 X 10,6, = 194.b, = 432,b, = VI anfs)
— 1 72,b, =—6.62X10°. 4 (wm)
, Fig. 4 Relationship of acoustic reactance and
, the velocity of grazing flow
— v=0m/s
’ ———-u:l5m;’s_
’ ( N O DO - T | I =40 m/s
) ,
[11]
0 Z(I)l'] 460 600 800 1 Sﬂ?]— _]_200
3, 4 ( 3. 2mm, s/
0.5 mm, 1.7%)
5
Fig.5 Relationship of sound-absorption coefficient
| curve and the velocity of the grazing flow
N ’ s 3 .
130 mim., (1) )
, o.
3
B & parenassnsms e e
_é'_'.f::*SOHZ x ] :
L e i S
) I—— s R R . . (2]
H : : . —3
e n:0.294><10 l‘km (10)
) P
: : : Z kz —l/z d
5 0 = = i km:1+<9—|—?> +0.85-= (D
) ) R (mfs)
k=0.21d +/f,.d (mm), ¢
3
(mm), p (9%).
Fig. 3 Relationship of acoustic resistance and

the velocity of grazing flow



774

27
, 1 r=1, 2 r=
, , 0.4, 7 , 1
Lol 2 ) s
6] ) .
0.5~1mm. d , 7 , p=1.1%
s ’ 1 5
’ p = 2.2 % ’ ’
——p=1.1%
——p=22%
&
e
’ 0 200 400 600 800 1000 1200 1400 1600
WIZE [Hz
’ 7
Fig. 7 Absorption coefficient curves of
s two perforated plates
3.1
3.3
6 . 160mm9 8
, 130 mm, ’
. MPA201 +
[=250 mm. i
MA211  ICP(internal electronics piezoelectric)
' ' ,SYV-75-3 BNC-
’ 12 :
PXI PX14472B
Dd=1.2mm, t =0.5mm, p =1.1%;
; N VS302USB
2)d =1.2mm, t =0.5mm, p =2.2%.
R . Im
250 (0. 5m) ,
—————— e R i
~
e A DA2 hoard NT
S s IR PX14472B
B D=130 FEEHHVS302USB
PO PXI Tall 7]
6 ( mm) AL

Fig. 6 Diagram of the muffler structure (unit;mm)
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Fig. 8 Measurement of the insertion loss of

the muffler without grazing flow
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