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Sound radiated by a compliant wall in turbulent channel flow1

SOHAM PRAJAPATI, SREEVATSA ANANTHARAMU, KRISHNAN MAHESH,
University of Minnesota — Structural excitation due to turbulent flow generates
sound. We simulate the far-field sound radiated by a compliant wall in a turbulent
channel flow using Direct Numerical Simulation (DNS) at Reτ = 180 and 400.
The fluid-structure-acoustic interaction is assumed to be one-way coupled. In the
fluid domain, we solve the incompressible Navier-Stokes equations, and in the solid
domain, we solve the linear elasticity equations using the time-domain finite element
method. To compute the acoustic pressure radiated due to the structural excitation,
we use half-space Green’s function formulation. We validate the acoustics solver by
comparing the sound computed from synthetic structural excitation to analytical
results. We will discuss the effect of boundary conditions on the radiated sound and
the structural excitation for the two Reynolds numbers. Further, we will study the
fluid-structure-acoustic coupling by combining the fluid DNS data with the solid
modal decomposition and the acoustic Green’s function to identify the dominant
wall-normal regions that contribute to the far-field sound as a function of frequency.
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