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DEVELOPMENT OF A LARGE EDDY SIMULATION METHOD ON UNSTRUCTURED MESHES

K.S. Lee' and J.H. Baek™

A large eddy simulation with explicit filters on unstructured mesh is presented. Two explicit filters are adopted
for reducing the aliasing error of the nonlinear convective term and measuring the level of subgrid scale velocity
fluctuation, respectively. The developed subgrid scale model is basically eddy viscosity model which depends on the
explicitly filtered fields and needs no additional ad hoc wall treatment such as van Driest damping function. As a
validation problem, the flows around a sphere at several Reynolds numbers, including laminar and turbulent regimes,
are calculated and compared to experimental data and numerical results in the literature.
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Fig. 1 Unstructured mesh used in the simulations
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Table 1 Comparison of mean drags at various Re

100 300 1000 | 10000
present 1.09 0.657 0472 0405
computations | 1.09% | 06555 0477 | 0393
experiments | 1.087 063" | N/A 04"

Fig. 2 Instantaneous vorticity magnitude plot at Re=10000
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Table 2 Comparison of characteristic quantities at Re=10000

present LES® DES®
separation length 1.90 1.98 205
MaXx o, rms 027 0.25 0.24
recirculation center 1.23/042] 1220041 121/0.39
max negative U, -0.38 0.4 -0.35




Fig. 3 Visualization of the near wake regoin. Colored by
streamwise velocity
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Fig. 4 Comparison of mean streamwise velocity and
turbulent kinetic energy profiles at Re=10000.
Symbols from ref. [2]( LES results with a dynamic
model on a dedicated special structured grid)

FAEes A a3 =24, p. 71-76

Constantinescu, G. and Squires, K., 2003, "LES and DES
a Sphere at
70, p.

Investigation of Turbulent Flow over
Re=10000,"
267-298
Mittal,R.,1999,
Method for Simulating Flow Past Spheres and Spheroids,”
International Journal for Numerical Methods in Fluids, 30,
p- 921-937

Mittal,R.,Wilson, J. F.2001, "Symmetry
Properties of the Transitional Sphere Wake," AI44 journal,
vol. 40, p. 579

Schlichting, H., 1979, Boundary Layer Theory, Tth edition,
McGraw-Hill, New York

Flow, Turbulence and Combustion,

"A  Fourier-Chebyshev Spectral Collocation

and Najjar,



