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Numerical Simulation of Unsteady Subsonic Flow
with High Accuracy and Resolution

T. Kurotaki*, T. Sumi*

* Institute of Space Technology and Aeronautics, JAXA

ABSTRACT
An advanced Large Eddy Simulation (LES) technique with high accuracy and resolution is proposed
with the Approximated Deconvolution Method approach, the generalized characteristic interface con-
ditions, and the generalized Navier-Stokes boundary conditions. Several applications to flows around
2-D NACAOQ012 aerofoil are presented and discussed. Numerical results show that this method can
capture the laminar to turbulent transition phenomena in the order of Reynolds number of 106. In
order to validate the present LES technique in more detail, the results are compared with existing

wind-tunnel experiments and linear stability analyses with the eN method and discussed.

Keywords : Subsonic Flow , Transition, Unsteady Flow, LES
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[%] 4 Instantaneous vorticity of the spanwise component
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A RTRI 3m*5m Large-scale low-noise wind tunnel (Tu=0.04% at 30m/s)
@® JAXA 6.5m*5.5m Low-speed wind tunnel (Tu=0.16% at 30m/s)
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[¥] 8 The transition location with the experimental results.
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[ 1 0 Variation of the N factor with frequency at x/c=0.4.
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