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Abstract

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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a) Unsteady residual.
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b) Lift coefficient.
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¢) Moment coefficient.
Fig. 1 Convergence histories of the unsteady

residual, and lift and moment coefficients
during pseudo-time sub-iteration.
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a) Lift coefficient.
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b) Moment coefficient.

Fig. 2 Lift and moment coefficients loops for
inviscid flow computation.
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a) Lift coefficient.
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b) Moment coefficient.

Fig. 3 Lift and moment coefficients loops for
viscous flow computation.

o w3 A ARl dE 59 AeE T A4 el
AT Az A WS A AREE £ 9leL 3eolE}

=

[1] Oh, W. S., Kim, J. S., and Kwon, O. J., "Numerical Simulation
of  Two-Dimensional ~ Blade-Vortex  Interactions  Using
Unstructured Adaptive Meshes", AIAA Journal, Vol. 40, No. 2,
2002, pp. 474-480.

[2] Kang, H. J. and Kwon, O. J., "Effect of Wake Adaptation on
Rotor Hover Simulations Using Unstructured Meshes", Journal
of Aircraft, Vol. 38, No. §, 2001, pp. 868-877.

3] 484, “0A4E 2& ANAE o]&3 AW 2H 5
9 F213 BAP, S #ay|ed HALEY =1, 2001

[4] Alonso, 1. J. and Jameson, A., "Fully-Implicit Time-Marching
Aeroelastic Solutions”, AIAA Paper 94-0056, 1994.

[5] Pulliam, T., "Time Accuracy and the Use of Implicit Methods",
AIAA Paper 93-3360-CP, 1993.

(6] Spalart, P. R, and Allmaras, S. R, "A One-Equation Turbulence
Model for Aerodynamic Flows", AIAA Paper 92-0439, 1992.

(7] Pirzadeh, S. Z., "An Adaptive Unstructured Grid Method by
Grid Subdivision, Local Remeshing, and Gnid Movement",
ATAA Paper 99-3255, 1999.



