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ABSTRACT
Recently, the development of computer power has enabled to make more large-scale numeri-
cal simulation for turbulent flows. In this paper, we report our studies on the simulation of
flow around the NACAO0012 airfoil without sweep in order to develop the practical DNS and
LES technologies. The Reynolds number Re, based the uniform in-flow velocity and the
chord length, is set to be 2.0 X 10°. Computations are now under going with the high-

performance parallel supercomputer NWT at NAL.
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Fig.1 Overview of an airfoil configuration.
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Fig.2 Side view of the computational gird.
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Table] Calculation Method & Condition FH3BMNIL4 1% v> H B
Gnid Staggered Mesh
Coupling Algorithm

Fractional Step

Tune Advancement Euler Method
Discretization Scheme Convection Term 2nd Central
Viscous Term 2nd Central

Boundary Condition Streamwise Uniform in-flow, Free Qut-flow
Spanwise Periodic

Grid Number 19 1 x32x16(382x64x32)

Time Step At =0.000001

Reynolds Number Re=5,000, 200,000

LES Model Smagorinsky, Dynamic
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(¢) Re=200.000(D-model)

Fig.4 Velocity vector and contour map of pressure
(at the trailing edge of an airfoil)

(¢) Re=200,000(D-model)

Fig.3 Contour map of pressure
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- . (a) Re=5,000(without model)
(a) Re=5,000(without model)

(b) Re=200,000(S-model)

(c) Re=200,000(D-model)

(c) Re=200,000(S-model) large-mesh(382 X 64 X 32)

Fig.5 Velocity vector and contour map of pressure Fig.6 Pressure distribution of an airfoil

(at the leading edge of an airfoil)
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Fig.7 Contour map of dynamic constant C(=C.?)

Fig.8 Contour map of dynamic constant C(=C.?)

(at the trailing edge of an airfoil)
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