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ABSTRACT

Effects of each acoustic property on absorption characteristics of polyester fiber materials has been studied in
this paper. It would be impossible for us to measure effects of each acoustic property by experimental method since
we cannot make sound-absorbing materials in which only one of the properties is changed. We have adopted a
numerical prediction method to carry out parameter studies for each acoustic property. And to get a general

behavior of acoustic performance of the materials,
different bulk density.

the numerical simulation has been repeated to several cases of
Finally we have obtained frequency—dependent control factors in the absorption performance

which gives us design capability of acoustic absorbing materials.
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Table 1 Polyester fiber absorbing material’s
acoustic properties to analyze the effect on
absorption characteristic

Acoustic property Value
Thickness(m 1 0.02
Bulk densitylkg/m ® ] 50
Porosity, ¢ 0.974
Flow resistivity, g [Ns/m*] 30,819
Tortuosity, o, 10
Viscous characteristic length, 60.109
A [il m ]
Thermal characteristic length, 4745
A ﬂl m ]
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Fig. 3 Effects of porosity on absorption
characteristic
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Table 2 Acoustic properties of low and high bulk
density absorbing material

Acoustic property A type B type
Thickness[m ] 0.02 0.02
Bulk densitylkg /m ° | 50 60
Porosity, ¢ 0974 0.99
Flow resistivity,
30,319 20,262
0 [Ns/m”‘ 1
Tortuosity, o 10 1.26
VCL A [um] 60.109 52057
TCL, A '[ym] 41745 52057
4.8 2
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Fig. 12 Absorption performance control factor
classified by frequency range

fS L |

® Attenborough, K, 1983, Acoustical
Characteristics of Rigid Fibrous Absorbents and
Granular Materials, J. Acoust. Soc. Amer., Vol. 73, pp.
785~793

(2) Foam-X Instruction Manual, 2003, Acoustic
Property Identification for Foam and Fiber Materials,
Mecanum, Canada

(3) Allard, J. F, 1993, Propagation of Sound in
Porous Media @ Modeling Sound Absorbing Materials,
Elsevier Science Publisher, England

(4) Bies, D. A. & Hansen, C. H, 1980, Flow
Resistance Information for Acoustical Design, Applied
Acoustics, Vol. 13, pp. 357~391

(5 Allard, J. F. & Champoux, Y. 1992, New
Empirical Equations for Sound Propagation in Rigid
Frame Fibrous Materials, J. Aoust. Soc. Amer., Vol
91, pp. 3346~3353

(6) Johnson, D. L., Koplik, J. & Dashen, R, 1987,
Theory of Dynamic Permeability and Tortuosity in
Fluid-saturated Porous Media, J. Fluid Mechanics, Vol.
176, pp. 379~402

(7 Delany, M. E. & Bazley, E. N, 1970, Acoustical
Properties of Fibrous Materials, Applied Acoustics,
Vol. 3, pp. 105~116

(8 Biot, M. A, 1956, The Theory of Propagation of
Elastic Wave in a Fluid-saturated Porous Solid. I.
Low Frequency Range. L. Higher Frequency Range,
J. Acoust. Soc. Amer., Vol. 28, pp. 168~191

9 ZAF %, 199, ¥H¥e n8E 84 o034 A
Ao &8 wdy FF2SAFFTEIA, Vol 9, pp.
1218~1226

(100 ¥48 5, 19%, ALy gol & o3d F&
Ao SFEAH 97, 3287 5FEEA, Vol 5
635~644

- 891 -



