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Effects of porous media on rod-airfoil interaction noise
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Abstract: Using LES (large eddy simulation) and FW -H (Ffowcs Williams-Hawkings)
equation, the influences of porous media with different PPI (pore number per inch) and thick-
nesses on the cylindrical wake and rod-airfoil interaction noise were studied, and the noise reduc-
tion law and mechanism of porous media were explored. The results showed that the porous me-
dia can stabilize the shear layer on the surface of the cylinder, inhibit the vortex shedding, and
weaken the impact of wake on the downstream airfoil. The maximum tonal noise of the rod can be
reduced by 79 dB, the peak value of the tonal noise of the airfoil can be reduced by 13. 22 dB,
and the broadband noise can be reduced by 20 dB. The change of porous material PPI had little ef-
fect on the noise reduction effect, while the thickness served as a key parameter affecting the flow
field mode, noise reduction effect and aerodynamic performance. When the thickness of the po-

rous material was appropriate, the flow field of the rod-airfoil was of “shear layer mode”, which
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can effectively reduce the turbulent interaction noise. When the thickness of the porous material

was small, a flow field form “shear layer-wake mode” was found, which caused the increase of

airfoil noise. The appropriate thickness of porous media can not only reduce noise significantly,

but also improve the aerodynamic performance of rod-airfoil.

Key words: porous media; rod-airfoil; turbulence interaction noise; wake; flow form;

aerodynamic performance
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