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Numerical Prediction and Control Method of Aerodynamic Noise
from a Non-compact Circular Cylinder with
Impedance Boundaries
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2. Xi’an Yuan Fang General Aviation Technology Development Corporation, Xi’an 710089, China;
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Abstract : In order to predict the noise induced by the interaction between the unsteady flow and the solid boundaries,
an aerodynamic noise prediction method is proposed based on the exact Green’ s function and acoustic simulation theory.
The scattering effect from the non-compact bodies with impedance boundaries is evaluated by the exact Green’s function.
The sound far-fields are predicted with the FW-H equation. For the boundaries of arbitrarily shaped non-compact bodies, the
BEM is used to calculate the exact Green’ s function which satisfies the acoustic hard boundary condition or impedance
boundary condition. Meanwhile, the analytical solution of the exact Green’s function for a two-dimensional non-compact
cylinder with an impedance boundary condition is derived for validation. The results show that the numerical solution and
the analytical solution are in excellent agreement when the number of the grid points per acoustic wavelength reaches 20.
Moreover, the impedance of the non- compact body has a strong impact on the sound propagation. An effective noise
reduction can be achieved if the impedance is properly distributed.

Key words : acoustics; aerodynamic noise; acoustic analogy; Green’ s function; impedance boundary; non-compact
boundary
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