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Lumped Acoustic Dissipation Modelling and Absolute Diagonal Scaling for
Large-scale Finite Element Sound Field Analysys

Toru OTSURU, Noriko OKAMOTO and Reiji TOMIKU

In the sound field analysis of built environment, finite element method(FEM) is advantageous in its broad range
of applicability. In this paper, "Lumped acoustic dissipation model and matrix, [C1]” and ”Absolute diagonal scaling”
to reduce its computational memory requirement are proposed. The absorption modeling utilized here is based on the
assumption of surface’s locally reactiveness, and the Lumped acoustic dissipation model can be regarded as to be more
consistent to the assumption than so-called “consistent” acoustic dissipation modelling from a view point of matrix
manipulation. Next, five sound fields in a cubic box, the fundamental setting of which is based on the "Benchmark
Platform on Computational Methods for Architectural/Environmental Acoustics” run by a working group of AlJ, are
computed by the FEM. The agreement between the results of [C] and of ordinary consistent matrix is found to be
excellent. The accuracy of computed sound field by the FEM with Cp CD-method is also found fo be good enough
by comparing with the results of BEM throughout the frequency rage except at the frequencies very close to natural

frequencies.
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