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On the aerodynamic-noise generation from 2-D airfoils at low Reynolds numbers
— computational aspects —

Tomoaki IKEDA and Shohei TAKAGI

JAXA Aerospace Research and Development Directorate

ABSTRACT

Aerodynamic noise generated from 2-D airfoils is of interest in conjunction with the development of Karman-vortex

shedding in the wake region. In this study, the computational aspects are discussed to reproduce the trailing-edge noise

using acoustic analogies, based on the fl w fiel obtained by a compressible fl w solver with higher-order numerical

schemes. The comparative study indicates that less-expensive acoustic analogies fail in representing the acoustically non-

compact sound source with incompressible f1 w field However, by using a compressible near-fiel solution, the FW-H

equation successfully predicts the far-fiel sound pressure directivity, for an accurate pressure fluctuatio is provided at

the airfoil surface.
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Fig. 1 Flow configuratio
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Fig. 2 Instantaneous sound pressure distributions
generated from TE: (fop) direct computation; (bottom)
dipole term of the FW-H equation. One contour level
denotes 6.3 x 10*5])0.

Fig. 3 Instantaneous sound-source distribution of the
y-direction for the compact Green’s function.
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Fig. 4 Directivity of dpms at 7 = 10L: O, FW-H;
<, compact Green’s function; - , FW-H using the fl w
fiel at M = 0.05.
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