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Abstract: Different nonlinear acoustic

models at high sound intensity are compared, and the

impedance

influence of incident sound pressure on the acoustic
impedance are investigated. An improved transfer matrix
method is proposed to calculate the acoustic impedance

of double-layered perforated panels. A comparison of the
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calculation by different nonlinear acoustic impedance
models and experiment results at different incident sound
pressure levels indicates that the results obtained by the
Park model

measurement results well when SPL is lower than 140 dB,

and the Maa model agree with the

while Laly model can get better results when SPL is 140 -
150 dB. For structure composed of double-layered or
multi-layered perforated panels at high sound intensity,
according to the improved transfer matrix method, the
sound pressure level of each layer is calculated by transfer
matrix, and acoustic impedance of each layer is
calculated based on sound pressure level and perforation
parameters. Results of double-layered perforated panels
calculated by improved transfer matrix method coincide
with measurement results for incident sound pressure

level at 120 - 150 dB.

Keywords: noise reduction; sound absorption; double-

layered perforated panel; high sound intensity;

nonlinear acoustic impedance
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Tab.1 Parameters of perforated panels

ikl WE/mm AL/ /mm AL/ % 2 EGUE/mm
A 1.00 1.000 5.14 100
B 0.86 1.517 5.23 25
C 1.20 1.000 4.17 40
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Fig. 1 Absorption coefficient of perforated panels by different models
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Fig. 2 Schematic diagram of double-layer

perforated panels
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Fig. 3 Absorption coefficient of double-layer perforated panels at different sound pressure levels
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Tab. 2 Parameters of double-layer perforated panels

a5F fiE WE/mm fLE/m o LR/ Y SEEE/m
A B2 1.00 1.00 2.41 80
R 1.00 0.75 1.35 140
B H—2 1.00 1.40 6.29 30
H)Z 0 1.00 1.33 4.65 30
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