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An RANS/NLAS-Based Numerical Simulation for the Prediction of
Aerodynamic Noise Due to Vortex-Structure Interaction of Airfoil
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Abstract: The aerodynamic noise caused by vortex-structure interaction is becoming one of the
main research hotspots in aeronautics. The paper takes rod-airfoil model as the research object to
conduct acoustic analogy through NLAS and CFD analysis through RANS, to investigate the
mechanism of this kind of noise. Compared with the traditional analogy methods, RANS/NLAS
method can simulate the nonlinear noise more accurately with less gird requirements, higher
accuracy and is easy to be implemented. The results show that the vortex-structure interaction is
the main cause of airfoil noise and leading edge is the major noise source position. Meanwhile, the
RANS/NLAS method can successfully predict vortex-structure interaction in near-field and the
noise spectra in far-field, which is in accord with the earlier experimental research.
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