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Fig. 1. Geometry of a porous layer-backed single MPP absorber (left) and its electro-acoustical equivalent circuit model (right)
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Fig. 2. Geometry of wall-backed double-leaf microperforated panel absorber (left) and its electro-acoustical equivalent circuit

model (right).
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Fig. 3. Comparison of the absorption characteristics of an
MPP absorber backed by an air cavity (thin line) and that
backed by a porous absorbent layer (thick line). The hole
diameter d=0.3 mm, thickness =0.3mm, perforation ratio
p=0.8 %, flow resistance of the absorbent R=10000Pa sm™,
and cavity depth D=50 mm.
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Fig. 4. Effect of the flow resistance of the porous absorbent
layer in the back cavity. Flow resistance of the absorbent R=
5000...80000Pa sm”. The hole diameter d=0.3 mm,
thickness #=0.3mm, perforation ratio p=0.8 %, and cavity
depth D=50 mm
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Fig. 5. Effect of the hole diameter of the MPP of a porous layer-backed single MPP absorber. Thick line: porous layer-backed
MPP; Thin line: air layer-backed MPP. The hole diameter @=0.1 mm (a), 0.2 mm (b), 0.5 mm (c) and 1.0 mm (d). The thickness
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Fig. 6. Effect of the thickness of the MPP of a porous layer backed single MPP absorber. Thick line: porous layer backed MPP;
Thin line: air layer backed MPP. The thickness /=0.lmm (a), and 1.0 mm (b). The hole diameter 4=0.3 mm, perforation ratio
p=0.8 %, flow resistance of the absorbent R=10000Pa sm™, and cavity depth D=50 mm.
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Fig. 7. An example of the absorption characteristics of a
porous layer backed single MPP absorber with a large
perforation ratio. Thick line: porous layer backed MPP; Thin
line: air layer backed MPP. The hole diameter d=0.3 mm,
thickness #=0.3 mm , perforation ratio p=5.0 %, flow
resistance of the absorbent R=10000Pa sm™, and cavity
depth D=50 mm.
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Fig. 8. Comparison of the absorption characteristics of
wall-backed double-leaf MPP absorbers with: Thick line:
porous layer in two cavities; Dashed line: porous layer in the
wall side cavity only; Dotted line: porous layer in the MPP
side cavity only; Thin line: air-back cavities. The parameters
of the two MPPs are: hole diameter ¢=0.3 mm, thickness
t=0.3 mm , perforation ratio p=5.0 %. The flow resistance of
the absorbent R=10000Pa sm™, and cavity depths are both
D=50 mm.
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Sound absorption characteristics of a microperforated panel absorber
backed by an absorbent layer

Kimihiro SAKAGAMI', Ken’ichi KANO', Masayuki MORIMOTO' and
Motoki YAIRT?

'Graduate School of Engineering, Department of Architecture

* Kajima Technical Research Institute

Key words: Microperforated panel, Porous sound absorber, Sound absorption, Wideband sound absorber

A micriperforated panel (MPP) is usually placed with a back air-cavity behind it to produce a
Helmholtz-type resonance sound absorption. On the other hand, in the case of an ordinary perforated
panel (with larger perforation than MPPs), its acoustic resistance is often lower than optimal value,
and it is common practice to place a porous sound absorbing layer behind it to adjust the total acoustic
resistance. In the case of an MPP, as its acoustic resistance is usually already adjusted to be optimal, it
can deteriorate the sound absorption performance to add a porous layer behind it, because the total
acoustic resistance can become too large. However, unless the total acoustic resistance is in the
optimal range, adding porous layer behind MPPs can cause some favourable effect, such as broadening
the absorption frequency range, etc. In this paper, as a basic study, the sound absorption
characteristics of MPP absorbers with a porous layer are analysed by electro-acoustical equivalent
circuit theory, and the possibility of improving its sound absorption performance is discussed through
the numerical examples.



