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Study on the 2D Hydrofoil Vibration and Noise Induced by
Ingested Turbulence
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( Institute of Vibration, Shock and Noise, Shanghai Jiaotong University, Shanghai 200240, China )

Abstract : In order to study the flow noise of propellers, the rules of vibration and sound radiation of a 2D hydrofoil,
which is the basic composition unit of the propeller, were investigated in different working conditions. Based on Lighthill’s
acoustics analogy, the flow field and acoustic field of the hydrofoil were simulated by means of the computational fluid
dynamics software CFX and the acoustic software LMS Virtual Lab. Taking the unsteady fluctuating pressure induced by the
fluid on the hydrofoil as the noise source, the boundary element method (BEM) was used to compute the flow noise and the
vibration noise of the hydrofoil. The results show that the sound pressure change of the noise has distinct rules with the

velocity and the incidence angle change. The sound level of the flow noise neglecting the influence of the hydrofoil vibration

is higher than that of considering the influence of the vibration noise.
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