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Layout of Sound Absorbing Materials in 3D Rooms Using Damping
Contributions with Eigenvectors as Weight Coefficients
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This paper deals with analysis for layout of sound absorbing materials in three-dimensional
rooms using damping contributions with eigenvectors as weight coefficients. Elements of absorbing
materials are modeled by 3D finite element, which having complex density and complex volume
elasticity. By expanding the solution of complex eigenvalue problem with small parameter, equa-
tions of motion are derived using first order of asymptotic components. From the equations,
contribution of damping elements on modal damping is derived in consideration of multiple modes.
The sound absorbing materials are arranged in three-dimensional rooms according to this contribu-
tion and the components of eigenvectors at the evaluation points. The availability of this method is
verified using an expansion type chamber.
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Fig.1 Acoustic FEM model of expanded chamber
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Fig. 3 Comparison between experimental results ®
and calculated results
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Fig4 Effects of the sound absorbing material
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