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An Investigation on the Acoustic Impedances and Estimation Models
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Abstract

In this study, the validity of the acoustic impedance model and the estimation model by electro-acoustic
analogy suggested by Maa for predicting the absorptive performance of multiple layer perforated plate systems
is investigated. From the comparison between the experiment and calculation for the absorption performance of
double layer perforated plate system, the calculated results of using Rao and Munjal's impedance model and
transfer matrix method are closer to the experimental values than those of using Maa's impedance model and
electro-acoustic analogy. Therefore, in order to apply the acoustic impedance model and the estimation model
by electro-acoustic analogy suggested by Maa to the multiple layer perforated plate systems, it is necessary
that the suggested acoustic impedance and estimation models should be re-examined.
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Fig.1 Equivalent electrical circuit of double layer
perforated plate system
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Fig.2 Experimental setup for sound absorption
coefficient measurement.
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Fig.3 Measured absorption coefficients of a single
perforated plate for various incident sound
levels.

A8 eddge gERe dad F
Sole gD Fath FLASe ¥
& QAL ggeldo] 95dBolEH =A
WaZo) FAY, Sy A AP4E

&.\E.rzi

-1240-



F7bstnol oAl BAhEe A

o ogFg AAde dFo d5Ex

AN FLATY vage

F3 Tl e uldgPde o2 S4A
7o) 2A &3 A Ho.

Fig. 4= TYAEol M2 ¢ dd o3
Alzdol A9 Y29 gYrA2HAG]G &
Ag Aot} AZxe FAFHFAY YALS
o SoEd a2y F5E FV)9 EAYTE~
oc2 EFsd dX2"2gg YeEdY, TF
Zol (=7mm, 94FH FA t=1mm, TFE&
0=3.14%% Z4A FHAEDE 4J=1mm%}
d=2mmiZ 6}?}4 Fng FYAE J=1mmY
o] FAFH4 720Hz 83 FYAE d=2

mm% 9] %LZJT = 648Hzolt}.
40 77—
3.0 .
o 20F -
a= o a e 4
oy -
1.0 . .
+ . -{
00 L ) 3 8 L L 4 .
' k o d=1 +
r e d=
[ ) P R NP E— 1
O T g0 50— T00 119 T30 T30
SPL{dB]

Fig.4 Measured resistance vs. incident sound level
for each different hole diameter.
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coefficients  for double layer perforated
plate systems.
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