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Abstract: In this work, we present an efficient topology optimization method for structural-acoustic
problems. A mixed-formulation that interpolate the pressure and displacement field simultaneously is
the effective way for topology optimization of structural-acoustic problems. In this method, a linear
shape function is used for the pressure interpolation to represent continuous pressure field while
guadratic shape function is used for displacement interpolation to ensure numerical stability. This
leads to a heavy computational cost in high frequency range or large-scale problem which require a
fine discretization. In this regard, we present an efficient topology optimization using the hybrid finite
element-wave based method. The wave-based method which uses an exact solutions for field variable
approximation is an efficient and accurate numerical prediction method. In the non-design domain,
the wave-based method is applied to reduce computational cost. In the design domain, finite element
method with mixed-formulation is used to design parameterization. We use the gradient-based
optimizer and design sensitivities are computed by the adjoint variable method. Numerical examples
are presented to validate the propose method. Result of optimization confirms that the proposed
method is able to reduce computational cost compared to conventional method. Acknowledgement
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