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Two-dimensional DNS of aerodynamic sound by an airfoil
N. Hatakeyama™, T. Irie**, and O. Inoue®
* Institute of Fluid Science, Tohoku University
** Dept. of Aeronautics and Space Eng., Tohoku University
ABSTRACT
The sound radiated from an airfoil (NACAQ0012) in a uniform flow is studied by using direct numerical
simulation (DNS). The two-dimensional compressible Navier-Stokes equations are solved by a 6th-
order-accurate Padé type compact scheme and a 4th-order-accurate Runge-Kutta scheme. The
Reynolds number based on the airfoil chord length is prescribed to be 5000, and the Mach number
of the uniform flow to be 0.2. The angle of attack is varied from 5° to 8°. The results show that
dipole sounds are generated in accordance with the oscillations of lift and drag forces due to the
vortex shedding. As the angle of attack varies, the flow structure near the airfoil is affected, and the
generated sounds change in response to the transition of the vortex motion around the airfoil.
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