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Computation of Viscous Flows around a Two—dimensional Oscillating Airfoil
( Part 1. without Dynamic Stall )
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Abstract

In this paper, numerical calculations are performed to analyze the unsteady flow of NACA
airfoil sections. In order to ease the flow computation for the fluid region changing in time,
improve the quality of solution and simplify the grid generation for the oscillating foil flow,
the computational method adopts a moving and deforming mesh with the multi-block grid
topology. The multi-block, structured—unstructured hybrid grid is generated using the
commercial meshing software Gridgen V15. The MDM (Moving & Deforming Mesh) and the
UDF (User Cefine Function) function of FLUENT 6 are adopted for computing turbutent
flows of the foil in pitching motion. Computed unsteady lift and drag forces are compared
with experimental data. In general, the characteristics of unsteady lift and drag of the
experiments are reproduced well in the numerical analysis.
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Table 1 Calculation case
case 1 |case 2 case 3
Section NACA 0012 NACA 0015
Rn 1.3x10° 2x10°
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0.235 | 0.55 0.1
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Table 2 Calculation condition

case 1 | case 2 | case 3
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