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Computation of 3-Dimensional Unsteady Viscous Flows Using an Parallel
Unstructured Mesh

J. S. Kim and O. ]J. Kwon

In the present study, solution algorithms for the computation of unsteady flows on an unstructured mesh are presented
Dual time stepping is incorporated to achieve the 2-nd order temporal accuracy while reducing the linearization and the
factorization errors associated with a linear solver. Hence, any time step can be used by only considering physical
phenomena. Gauss—Seidel scheme is used to solve linear system of equations. Rigid motion and spring analogy method for
moving mesh are all considered and compared. Special treatments of spring analogy for high aspect ratio cells are presented
Finally, numerical results for oscillating wing are compared with experimental data.
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Fig. 1 Moving inviscid grid around a NACA 0012
airfoil: (a) grid in the original position, (b)
grid moved without weighting function, (c)
grid moved with weighting function
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Fig. 2 Moving viscous grid around a NACA 0012
airfoil: (a) grid in the original position, (b)
grid after moving
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Pseudo-time subiteration

(c) Moment coefficient
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Fig. 3 Convergence histories of the unsteady
residual, and lift and moment coefficients
during pseudo-time subiteration
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