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A TOPOLOGY OPTIMISATION IN 3D-ACOUSTICS FOR SCATTERERS

WITH IMPEDANCE BOUNDARIES WITH THE LEVEL SET METHOD

AND THE FAST MULTIPOLE BOUNDARY ELEMENT METHOD
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A topology optimisation is considered as one of the most promissing computer-aided

design methods. In the previous study, we have proposed one with the fast multipole

boundary element method (FMBEM) and the level set method for acoustic devices in 3D.

The previous method is, however, insufficient for some engineering applications since it

deals only with rigid scattereres. In this paper, we propose a new topology optimisation

method which can design scattereres with impedance boundaries. A detailed derivation

of the topological derivative for the design problem and the algorithm of the topology

optimisation, along with some numerical examples which verify the validity and efficiency

of the proposed method, are presented.

Key Words: Topology optimisation, Level set method, Fast multipole boundary element

method, Impedance boundary condition, 3D acoustics
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Fig.1 An optimisation problem.
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