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Damping Analysis of 3D Acoustic Fields
Involving Sound Absorbing Materials Using FEM
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This paper deals with analysis for acoustic properties of three-dimensional closed sound fields
having sound absorbing materials. In this analysis, the sound absorbers can have arbitrary shapes
and can be located anywhere in the fields. The fields involve gas and sound absorbers which are
modeled using Finite Element Method. A new three-dimensional element are developed for the
absorbers. This element has two damping parameters which are complex density and complex
volume elasticity. The elements are constructed, and then the corresponding simultaneously coupled
equations are solved to obtain the frequency response. Further, a new expression is also derived to
get distribution of contribution to modal damping for each element. These approachs are applied to
three-dimensional rooms where the absorbers exist in different positions. The results are compared
with the experiments carried out by Utsuno and are discussed.
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