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Interior Noise Reduction of Enclosure Using Predicted Characteristics
of Absorber
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ABSTRACT

For the purpose of finding out the sound field characteristics in a rectangular cavity, analytical and experimental

studies are performed with white noise input. Two-microphone impedance tube method is used to measure the
impedances of foamed aluminum. Foamed aluminum is well known metallic porous material which has excellent
properties of light weight and high absorbing performance. And predicted impedances of foamed aluminum are
compared with measured impedances. The predicted acoustical parameters are applied to the theoretical analysis to
predict sound pressure field in the cavity. The measured sound absorption effects are compared with the predicted
values for both cases with and without foamed aluminum lining in the cavity of the rectangular enclosure.
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¢ = the velocity of air

k = the wave number, ®/c

P.Q.R = Biot’s elastic coefficient

u; = the surface velocity

= the normalized specific acoustic admittance
x =the normalized specific acoustic conductance
¢ =the porosity

¥,= the rigid walled eigenfunction
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Fig. 1 The coordinate system and definition of the
enclosure dimensions (unit : mm)
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Fig. 2 Experimental set-up to measure absorption
coefficient and normalized impedance
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Fig. 3 Measurement of sound absorption effects in a
rectangular enclosure
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Table 1 Specification of enclosure and physical
characteristics of the test panel

Parameter Value Remark
L 0.6m Length on x, direction
L, 03m Length on x, direction
L, 03m Length on x; direction
v 029 Poisson’s ratio
£, 1.21 kg/m? Density of air
¢, 348 m/sec Sound speed
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Fig. 5 Curves of real admittance of foamed Al
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Fig. 6 Frequency of maximum real admittance vs.

thickness
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Fig. 8 Measured vs. predicted sound absorption effects
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