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Figure 1. (a) Model for analysis for the case with a PM
and porous layer on the illuminated side, and (b) that for
the case with an MPP on the illuminated side and PM
and porous on the wall side.,
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Figure 2. A generalized model for the cases presented in
Figure 1 (a) and (b).
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Figure 3. (a) The model of the absorber studied here. For
comparison, (b) that without the porous layer, and (c)
without the MPP are also studied
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Figure 4. (a) The result of the absorption coefficient of the
model in Figure 3 (a). For comparison, those for the models
in Figure 3 (b) and (c) are also shown.
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Figure 5. (a) The model of the absorber studied here. For
comparison, (b) that without the porous layer, and (c)
without the permeable membrane and porous layer are
also studied
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Figure 6. (a) The result of the absorption coefficient of the
model in Figure 5 (a). For comparison, those for the
models in Figure 5 (b) and (c) are also shown.
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Sound absorption characteristics of a double-leaf structure composed of a
microperforated panel (MPP) and a permeable membrane
with a porous layer

Kimihiro SAKAGAMI, Seiji KOBATAKE, Masayuki MORIMOTO

Graduate School of Engineering, Department of Architecture
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characteristics

A microperforated panel (MPP) is recently widely known as a promising alternative for next-generation
sound absorption materials, however its sound absorption effect is limited to its resonance frequency range. In
order to make a more wideband sound absorber with an MPP, there have been many studies. The simplest
method is to put a porous layer behind the MPP: its effectiveness has been presented in our previous studies.
In the present study, as an attempt to obtain a sound absorber with a wider absorption frequency range, a
combination of an MPP, porous layer and permeable membrane is studied. In the case that the MPP and
porous layer are on the illuminated side, the sound absorbing system shows a resonance absorption
characteristics and its absorption peak is broaden by the effect of the permeable membrane. The porous layer
has a small effect to enhance the effect of the permeable membrane. On the contrary, in the case that the
permeable membrane is on the illuminated side, the sound absorption characteristics are dominated by the
permeable membrane: porous-like absorption characteristics. In this case, the MPP has very small effect,

which can be negligible.
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