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Porous absorber
Carbon nanotube
Helmbholtz resonator
Simulated annealing
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2 Transfer matrix methods
3 Finite element simulation
4 COMSOL MultiPhysics
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Fig. 1. Provided structure for comparison of their sound absorption coefficient
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Fig. 3. (a) Comparison of theoretical and numerical results with experimen-
tal results [17] for (b) composite absorber (first layer: MPP absorber with
t=0.5 mm, d =0.23 mm, p =20 %; second layer: air gap with D =2 cm
thickness; third layer: MPP absorber with similar characteristics to the first
layer; forth layer: porous absorber with 6 =28000 Pas/m> , L =4 cm).
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Fig. 2. Final mesh of the structure
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Fig. 5. Comparison of acoustic performance related to four proposed
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Fig. 4. (a) Comparison of theoretical and numerical results with
experimental results [29] for (b) composite absorber (first layer: MPP
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D =2.5 cm thickness).
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Fig. 6. The effect of parameters such as (a) thickness, (b) hole diameter
and (c) perforation rate related to the first layer of structure (d) on
sound absorption coefficient.
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Table 2. Comparison of sound absorption coefficient related to pro-
posed structures in Fig 1.
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Fig. 8. The effect of parameters such as (a) thickness, (b) hole diameter

and (c) perforation rate related to the third layer of structure (d) on its
sound absorption coefficient.
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