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ABSTRACT

The increase in aerodynamic noise pollution has intensified the use of Computational Aeroa-
coustics (CAA) for acoustical research and noise reduction during industrial design processes.
Numerous hybrid methods exist for sound field computation which are based on the acous-
tic/viscous splitting approach originally introduced by Hardin and Pope [1]. These methods
provide an efficient way for computing aeroacoustic sound induced by turbulent flows around
blunt bodies in a low Mach number range. The majority of acoustical research is focused on sta-
tionary geometries. Large-scale surface deformations or body motions induced by fluid-structure
interaction (FSI), which can for example be observed with wind turbine blades or aircraft wings,
are rarely considered. In order to investigate aeroacoustic effects induced by turbulent FSI the
original methods have to be adjusted to moving grids.

In the present work a hybrid method for aeroacoustic noise computation [2] is investigated on
moving grids. The method is applied to two classical acoustic test cases in order to estimate
its validity. Acoustic wave propagation is computed based on an arbitrary Lagrangian Eulerian
(ALE) formulation of the linearized Euler equations (LEE) [3]. The ALE framework is examined
using a Gaussian pressure pulse propagating in the free field. The results show good agreement
with the analytical solution. Acoustic sources are determined from the unsteady incompressible
pressure field. Therefore, pressure field data in Eulerian description has to be interpolated from
one time instance to the next or an ALE description of the acoustic source term has to be ap-
plied. In the present work both approaches are compared using a monopole source test case on
moving grids. It is shown that both approaches reduce erroneous acoustic sources substantially.

The investigated hybrid method is applied to study aeroacoustic effects induced by a rigid
cylinder motion in turbulent flow. The hydrodynamic field is computed by incompressible Large
Eddy Simulation. Aeroacoustic sources are obtained from the incompressible flow field and
compared with the stationary cylinder reference test case. A change in radiated sound due to
the fluid-structure interaction is observed.
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