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In this study, we propose a rectangular and cylindrical three-dimensional space sound absorber using a
permeable membrane and the absorption characteristics are examined experimentally by reverberation room
method. A two-dimensional boundary element (BE) formulation for predicting the sound absorption
characteristics is also presented and the validity is confirmed by comparing with measured sound absorption
coefficient. The experimental study revealed that the absorption coefficient converges to 0.5 in maximum
similar to a single-leaf permeable membrane, and the flow resistance and the surface density of the permeable
membrane mainly affect the absorption characteristics at middle-high frequencies and at low frequencies,
respectively. Also, the cylindrical absorber showed slightly higher absorption coefficient than the rectangular
absorber at all frequencies. Two-dimensional (BE) analysis revealed that the analyzed absorption coefficient is
in good agreement with measured values for the specimens with low flow resistance and surface density,
whereas the agreement becomes worse for the specimens with high flow resistance and surface density.
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