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The reduction of noise is one of the challenging tasks in the field of engineering.
The interaction between flow, structure, and an acoustic field (FSA) involves multiple
scales. Due to these phenomena the physical effects on different scales have to be con-
sidered accordingly. Yet, their effect can be spatially separated into different domains
which then need to interact at their coupling interfaces. In this work the partitioned
coupling of relevant domains in direct aero-acoustic simulations are reviewed. We
mainly consider the flow and the acoustic domains. We present how the two coupling
approaches preCICE [2] and APESmate can be used, to couple different domains ac-
cording to their computational requirements. The coupling approach preCICE is based
on a black box coupling, where just the point values at the surface of the coupling do-
mains are known. In contrast APESmate has knowledge about the numerical schemes
within the domain. Thus, preCICE needs to interpolate values, while APESmate can
evaluate the high order polynomials of the underlying Discontinous Galerkin scheme.
Hence, the preCICE approach is more generally applicable, while the APESmate ap-
proach is more efficient, especially in the context of high order schemes. The coupling
is performed with three different domains: a Navier-Stokes domain, an Euler domain
and a linearized Euler domain. The Navier-Stokes domain is resolved with a low order
scheme, but a high resolved mesh to capture all physics in the domain. For the Euler
domain a higher order and a lower mesh resolution is considered, while for the lin-
earized Euler an even higher order and a coarse mesh is used to resolve the acoustics.
Overall, we demonstrate how the specifically tailored choice of numerical schemes can
reduce the computational effort for the direct acoustic simulation when compared to a
monolithic approach.
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