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ABSTRACT

Fluid and structural mechanics are core concepts in many engineering applications such as fans or
wind turbines. The consideration of aeroacoustics also becomes increasingly important in the recent
years in the strife for noise reduction. The interaction of all fields is challenging in the numerical
realization and requires a large amount of computational resources. Such complex problems involve
phenomenons on different scales and equations with individual numerical requirements. The goal
of this work is the efficient simulation of flow induced aeroacoustics arising from the motion of
structures in the fluid field. For the propagation of the acoustic waves to the far field, we use a
partitioned coupling approach. The overall computational domain is decomposed into smaller sub-
domains according to the occurring physics. For each subdomain a dedicated discretization scheme
and fluid dynamic equations can be applied, to achieve efficient and accurate numerical solutions
[3]. A high-order discontinuous Galerkin method is utilized, enabling a high-order approximation
of the numerical solution. High-order is especially suitable for the transportation of aeroacoustic
information over long distances. However, for the modelling of complex structures high-order is
seen as key limitation. Deploying a low-order representation of geometries would diminish the
quality of the high-order discretization in the remaining flow field. Re-meshing techniques such as
body-fitted methods are expensive to deploy and might be challenging with increasing complexity
of structures or when multiple structures are of interest. A different, promising approach to model
the structure, is the well known immersed boundary method. The representation of structures is
done with the same discretization method as the underlying high-order scheme [1] [2]. Efficient
cubical mesh elements can be used for the computation, well suited for highly parallel execution.
We present the direct numerical simulation of a three-field coupled simulation (three subdomains),
where a complex structure in motion disturbs the fluid flow, resulting in turbulent flow and flow
induced noise.
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