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ABSTRACT

In this paper, an advanced method is proposed for estimating the non-acoustic parameters of porous

materials. The parameters targeted for estimation include flow resistivity, porosity, tortuosity, and the

thermal and viscous characteristic lengths within the Johnson-Champoux-Allard model. A genetic algorithm

was employed as an optimal design technique to perform the estimation. To compute the objective

function, the sound absorption coefficient and surface impedance were calculated within the 1/3 octave

band, with Delany-Bazley’s law providing supplementary support. The results demonstrate that estimation

accuracy improves for materials exhibiting relatively higher porosity and lower tortuosity.
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Table 2 Non-acoustic parameter estimation results for

each case
Coe v o] # | % || o) | o
ref. 48000 | 0.99 | 1.99 | 90.0 | 87.0 | 0.05
1 result 48300 | 0.98 | 1.84 | 77.6 | 62.2 -
Ref. (4) | 45200 | 0.98 | 1.97 |397.0|170.6| -
ref. 20000 | 0.96 | 1.30 | 80.0 | 70.0 | 0.037
2 result 19200 | 0.99 | 1.21 | 83.6 | 62.1 -
Ref. (4) | 20000 | 0.99 | 1.34 | 754 | 77.1 -
ref. 80000 | 0.95 | 1.20 {120.0|120.0| 0.02
3 result 77300 | 0.98 | 1.06 | 104.0 | 47.5 -
Ref. (4) | 74800 | 0.99 | 1.16 | 186.0|229.0| -
ref. 32000 | 0.97 | 1.70 | 150.0|100.0 | 0.04
4 result 34300 | 099 | 1.74 | 104.0 | 67.6 -
Ref. (4) | 31300 | 0.99 | 1.78 |207.0|113.4| -
3:(2”1/(””‘“)*1 for » <0.5
(20)
S=1— [2(1—r)]1/(”’”“> for » > 0.5
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A S T, ol B4l e 9
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Fig. 8 Absorption coefficient and surface impedance
estimation results for the case 3
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Fig. 9 Absorption coefficient and surface impedance
estimation results for the case 4
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