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LES Numerical Simulation with High Resolution

around Two-dimensional Airfoil
by
Takuji Kurotaki, Takahiro Sumi and Jun Hiyama

ABSTRACT
An advanced Large Eddy Simulation (LES) technique with high accuracy and resolution is proposed. This method solves compressible 3-D
Navier-Stokes equations with the Approximated Deconvolution Method approach as LES approach and has several sophisticated
techniques such as highly tuned compact schemes, the generalized characteristic interface conditions, and the generalized Navier-Stokes
boundary conditions. Several applications to flows around 2-D NACAQ012 aerofoil are presented and discussed. Numerical results show
that this method can solve very complicated subsonic flow including the laminar flow separation at the leading edge region, the transition in
the bubble and the reattachment. It also has capability to capture the natural laminar to turbulent transition phenomena in the order of
Reynolds number of 10°. [n 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 ™ method and discussed.
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41 Instantaneous vorticity of the spanwise component
(NACA0012, Re =2x10", U, = 20m/sec, o. = 9°).
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[4 2 Averaged Cp distribution (NACA0012,
Re =2x10%, U, = 20m/sec, 0. = 9°).
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[%] 3 RMS of Cp distribution (NACA0012,
Re =2x10°, U,.= 20m/sec, o = 9°).
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[ 4 Instantancous vorticity of the spanwise component
(NACA0012, Re =2x10°%, U.,=30m/sec, ¢ = 0°).
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[# 5 The velocity fluctuations at some streamwise at 0.8mm distant from wall surface location.
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[2] 6 The definition of the transition location.
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[%] 7 The transition location for each cases.
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A RTRI 3m*5m Large-scale low-noise wind tunnel (Tu=0.04% at 30m/s)

W Present CFD

08 o i i
0.7 £
o |
|
§ 0.6 L “‘
L
e £
0.5 v b
[ 4
0.4 s
10 15 20 5 30 35

Uinr [m/s]

[¥] 8 The transition location with the experimental results.
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[%] 9 Variation of the N factor with x/c.
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41 0 Variation of the N factor with frequency at x/¢=0.4.
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