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Effect of acoustic lining on scattering by an airfoil
O R B (T2#BeK)

Akiyoshi lida
Dept. of Mech. Eng., Kogakuin University, Tokyo 192-0015, Japan

Aerodynamic sound is generated by unsteady vorticity motions and acoustic scattering of the body surface. In order to evaluate the
effect of acoustic lining on the body surface, edge-tone experiments was carried out with low-noise wind tunnel. The measured noise
spectra show clearly that the amplitude peaks at the edge tone frequency and its higher harmonics are eliminated by both the porous
liner and the pile fabric. The theoretical directivity of acoustic pressure is almost equal to the measured directivity of the hard surface.
Aerodynamic sound can be reduced by the pile fabrics and porous material. However, the effect of acoustical absorption of the acoustic
lining is not so large. Although the boundary layers are different of both cases, noise reduction effect and sound pressure directivity
is almost same as the noise form airfoil with the pile fabrics and porous material. An effect of transformation of a boundary layer is

dominant over noise reduction. However, effect of sound absorption is bigger than that of expectation.
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Tablel Boundary conditions of two-dimensional airfoil
with acoustic lining

Surface | Sound absorption | Permeability
solid Smooth Low Low
Screen + Porous | Smooth High Mid
Screen Smooth Low Low
Pile Fabrics Rough High High
50 o

Porgus material Unit mm

Fig.1 Two-dimensional airfoil with acoustic lining
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Fig.2 Measured spectra of edge tones for the airfoil at
0 angle-of-attack in a free-stream of Up = 20 m/s. The
three continuous curves are the measured spectra of the
sound pressure level at the microphone position directly
overhead of the airfoil(8 = 90) at a distance of 1 m.
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Fig.3 Measured spectra of edge tones for the airfoil at 0
angle-of-attack in a free-stream of Up = 30 m/s.The three
continuous curves are the measured spectra of the sound
pressure level at the microphone position directly over-
head of the airfoil(6 = 90) at a distance of 1 m.
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Fig.4 Acoustic pressure directivity for the interaction
between a thin, hard airfoil with chord 10 cm at zero angle
of attack. Two-dimensional airfoil with acoustic lining
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