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The boundary-layer flow, for instance along a sonar dome, gives rise to hydrodynamic noise due to the pressure
fluctuations. The prediction of the resulting self-noise received by the sonar antenna is based on models, which
in general take only partially into account the flexibility of the dome wall. The present work readdresses the
problem of hydrodynamic noise, considering the geometrically simplified model of a two-dimensional unstable
boundary-layer flow along an elastic plate with clamped ends. The incompressible Navier-Stokes equations are
fully coupled to the elastic plate model and the system is numerically solved for various plate materials. The
unstable flow dynamics is analyzed with respect to the wall properties. The Fourier-transformed stress tensor
is then used in the framework of Lighthill’s analogy to determine the generated radiative sound, emphasizing
the effect of wall-flexibility. This work is supported by Thales Underwater System and DCNS.
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