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Numerical simulations of trailing-edge noise generation from
2-D airfoils at low Reynolds numbers

Tomoaki IKEDA and Shohei TAKAGI

JAXA Aerospace Research and Development Directorate

ABSTRACT
The compressible fl ws around 2-D airfoils are simulated by using a high-order numerical scheme. In this study, the
generation of trailing-edge noise is directly reproduced as the fluctuatio in pressure field Two types of airfoils are
investigated: NACAO0012 and NACAO0006. The obtained results on the vortex-shedding frequencies and the growth
rate of velocity fluctuation confir that the tone noise frequency is determined by the wake instability in both cases.

The dipole sound scattered by the acoustically non-compact airfoils shows multiple lobes in the far-fiel directivity. By

imposing non-zero angle of attack, very weak instability waves develop in the suction-side boundary layer, which has

an inflection-poin instability. However, the observed instability waves has little effects on the development of Karman

vortex shedding in the present calculation.
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Fig. 1 Flow configuratio for NACA0006 airfoil.
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Fig. 2 Sound directivity sampled at r = 10L for var-
ious Mach numbers of the fl w around NACAO0O012.
The factor M?® dependence is multiplied to compare
with the case M = 0.1.

Fig. 3 Sound directivity for the fl w around
NACAOQ006. See the caption of Fig. 2.
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Fig. 4 Streamwise growth of the root-mean-square
velocity magnitude for NACA(0012. Maximum at each
x location is presented.
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Fig. 5 Streamwise growth of the root-mean-square
velocity magnitude for NACA0006.
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