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Large Eddy Simulation for a 2-D hydrofoil using VIC(Vortex-In-Cell) method

M.S. Kim, Y.C. Kim, and J.C. Suh

VIC (Vortex-In-Cell) method for viscous incompressible flow is presented to simulate the wake behind a
modified NACAIG6 foil. With uniform rectangular grid, the velocity in field is calculated using streamfunction from
vorticity field by solving the Poisson equation in which FFT(Fast Fourier Transform) is combined with 2nd order
finite difference scheme. Here, LES(Large Eddy Simulation) with Smagorinsky model is applied for turbulence
calculation. Effective viscosity is formulated using magnitude of strain tensor(or vorticity). Then the turbulent
diffusion as well as viscous diffusion becomes particle strength exchange(PSE) with averaged eddy viscosity. The
well-established panel method is combined to obtain the irrotational velocity and to apply the no-penetration
boundary condition on the body panel. And wall diffusion is used for no-slip condition. Numerical results of
turbulent stresses are compared with experimental results (Bourgoyne, 2003). Before comparing process, LES(Large
Eddy Simulation) SGS(Subgrid scale) stress is transformed Reynolds averaged stress (Winckelmans, 2001).

Keywords: VICHH, W+ = 2(Turbulence model), Smagorinsky, 4% NACA 16 T (modified NACA 16), LES
(Large Eddy Simulation), o}4A}F 3-8 (Subgrid scale stress)
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