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Simulation of Viscous Flow Past NACA 0012 Foil
using a Vortex Particle Method

S. J. Lee, K. S. Kim, and J. C. Suh

In the vortex particle method based on the vorticity-velocity formulation for solving the
Navier-Stokes equations, the unsteady, incompressible, viscous laminar flow over a NACA 0012 foil
is simulated. By applying an operator-splitting method, the "convection” and "diffusion” equations are
solved sequentially at each time step. The convection equation is solved using the vortex particle
method, and the diffusion equation using the particle strength exchange(PSE) scheme which is
modified to avoid a spurious vorticity flux. The scheme is improved for variety body shape using
one image layer scheme. For a validation of the present method, we illustrate the early development
of the viscous flow about an impulsively started NACA 0012 foil for Reynolds number 550.
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Table 1. Computational Parameters

Reynolds no. 550

Time Step, At 0.01
Length 1.0

No. of Panels 408

Panel Size 2 0.005
Particles 6,000~70,000
Computational Domain st els
Computational Time 2k 4h (100 steps)
{Pentium IV, CPU 2.3Ghz) | 2t 13h (200 steps)
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Fig. 3 Vorticity Contour (angle of attack
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Fig. 4 Pressure Contour (angle of attack
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Fig. 5 Streamline (angle of attack 50°,
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Fig. 6 Streamline (angle of attack 50°, T=1.00
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Fig. 9 Pressure Coeff (angle of attack
10°)
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