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Abstract

periodic insertion of rigid inclusions in a porous layer. In this work, an alternative

Porous materials are widely used in acoustic systems for noise reduction but their acoustic performance is prominent mainly in a high-frequency region.
There were many earlier efforts to increase the performance over a broad frequency range, including multi-layering and shaping of porous materials and

is proposed for sound absorption enhancement. The proposed porous layer system is shown to enhance sound absorption capability considerably over a
wide range of frequency and the physics behind new peaks appearing in the sound absorption curve will be also discussed. The geometric influence of the
periodic rigid partitions on the absorption performance is also investigated, especially at thickness resonant frequencies.

strategy to locate periodic rigid partitions inside a hard-backed porous layer

1. Influence of partitions embedded in a porous layer

g % % "
Porous material

z Unit cell

Air % D,
Homogenized
Effective Medium

z

Rigid partition

|
d=1.0cm (Subwavelength scale)

Material properties of Porosity ¢ = 0.95

,,,,,,, ¢ Tortuosity a,, = 1.42
Viscous characteristic length 4 = 180 ym
Thermal characteristic length A" = 360 um

« Rigid-framed porous material: p;, k;
(Johnson-Champoux-Allard model)

« Rigid material: p,, k; = Static airflow viscosity o = 8900 N + s - m™*
1 . .
n=095 Effective density  pex = @, pez = p1/7
£ 08 %
% Effective bulk modulus k., =k, /n
0.6
g /™ n=075 Effective surface impedance
2 =4 C
& o "1=050 75 = P oty 1)
2 n
2 0.2
- - - Homogeneous porous layer n=1- w [Volume fraction of porous }
0 d material in a unit cell
0 2 4 6 8 10
Frequency (kHz)
Absorption capabilities are considerably enhanced
at thickness-resonant frequencies
- Could it be applied to broadband sound absorption?
2. Parallel array of partitions
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3. Effective thickness elongation for low frequency
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4. Various configurations for broadband sound absorption enhancement within limited thickness
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