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Lighthill-Curle

The study aims to clarify the mechanism of how longitudinal vortex induces
aerodynamic noise.
Based on the theory of Lighthill-Curle equation, the noise was estimated in the far field and
compared with the experimental data. The result shows that the noise source is dipole noise. The
measurement of noise source was experimentally conducted with beamforming method. The method
clarified noise source distribution, which indicates that the dominant noise source is located at
the apex of the vortex. The simulation was employed to relate flow field with noise field. As a
result, it was found that although the flow field has the strongest vorticity at the apex of the
vortex, the vorticity itself has little relationship with time derivatives of surface pressure
fluctuations. Time derivatives of the vorticity have the strong correlation with time derivatives of
surface pressure fluctuation. This new findings indicate that dominant noise source was located a
little far away from the apex itself.
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