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Abstract

We examine the problem in which porous/viscoelastic compliant thin plates are subject to pressure fluctuations under transitional
or turbulent boundary layer. Measurements are presented of the frequency spectra of the near-field pressure and radiated sound
by compliant surface. A porous plate consisting of Smm thick, open-cell foam with fabric covering and a viscoelastic painted
plate of Imm thick over an acoustic board of 4mm thick were placed over a rigid surface in an anechoic wind tunnel.
Streamwise velocity and wall pressure measurements were shown to highly attenuate the convective wall pressure energy when
the convective wavenumber (kh) was 3.0 or more. The sound source localization on the compliant walls is applied to the
measurement of radiated sound by using an acoustic mirror system.
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Fig.1 Schematic of experimental apparatus
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Table 1 Boundary layer characteristics

Up(m/s)| x(mm)| 8" (mm) | 6(mm) |Ux(m/s)| Res
995 | 680 | 1.547 | 0624 | 0315 | 421
150 | 280 | 0821 0317 0416 | 312
Rigid
et | 130 | 380 [ 0924 0367 ] 0384 | 361
150 | 480 | 1.216 | 0.499 | 0356 | 491
151 | 680 | 1.337 | 0.638 | 0495 | 631
97 | 680 | 1.386 | 0.937 | 0495 | 612
151 | 280 | 0960 | 0.452 | 0.477 | 444
P;‘a"t‘:s 150 | 380 | 1.478 | 0865 | 0629 | 841
151 | 480 | 1615 | 0.960 | 0.654 | 938
147 | 680 | 1597 | 1.053 | 0672 | 1002
. 152 | 280 | 0680 |0.297 | 0.415 | 298
Visco 75017380 | 1.103 | 0.399 | 0.358 | 400
elastic
o | 153 | 480 | 1082 [0458] 0385 [ 460
150 | 680 | 1.298 | 0685 | 0524 | 674
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Fig.2 Skin friction coefficients obtained from CPM
using near-wall velocity profiles

o AL

Effect

“F Mixed Scale at U= 15mvs

------ Porous plate

R Rigid plate

—— Viscoelastic plate H
)

10Logf(w)U,/7']

‘
|
'
i
i
K [ S
Attenuatmnl ! 1y
-k
I
3
I
I

1 10
mé'/UO
Fig.3 Non-dimensional wall pressure spectra scaled
on mixed variables at 15m/s
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Fig.4 Non-dimensional wall pressure spectra scaled
on mixed variables on the rigid plate at 15m/s
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Fig.5 Non-dimensional wall pressure spectra scaled
on mixed variables on porous plate at 15m/s
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Fig.6 Non-dimensional wall pressure spectra scaled
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Fig.7 Radiated Sound Spectra on the rigid plate
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Fig.8 Radiated sound pressure levels measured
by acoustic mirror system
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