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Abstract
T he feasibility of using an acoustic metasurface (AMS) with acoustic stop-band property
to realize sound insulation with ventilation function is investigated. An efficient numerical
approach is proposed to evaluate its sound insulation performance. T he AMS is excited
by a reverberant sound source and the standardized sound reduction index (SRI) is
numerically investigated. T o facilitate the modeling, the coupling between the AMS and
the adjacent acoustic fields is formulated using a sub-structuring approach. A modal
based formulation is applied to both the source and receiving room, enabling an efficient
calculation in the frequency range from 125Â Hz to 2000Â Hz. T he sound pressures and
the velocities at the interface are matched by using a transfer function relation based on
â€œpatchesâ€. For illustration purposes, numerical examples are investigated using the
proposed approach. T he unit cell constituting the AMS is constructed in the shape of a

thin acoustic chamber with tailored inner structures, whose stop-band property is
numerically analyzed and experimentally demonstrated. T he AMS is shown to provide
effective sound insulation of over 30Â dB in the stop-band frequencies from 600 to
1600Â Hz. It is also shown that the proposed approach has the potential to be applied
to a broad range of AMS studies and optimization problems.
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