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Numerical prediction of flow field and turbulence length scale in far-wake of an airfoil
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Abstract: We focused on the prediction accuracy of the airfoil far-wake by Large Eddy Simulation (LES). In order to accurately
predict the airfoil wake, it is necessary to resolve the integral scale. In this research, we aimed to investigate the high accuracy with
the integral scale of far-wake by LES. The computational model was rectangular airfoil with a NACAQ012 profile. The Reynolds
number was 4.0E5[-], the Angle of Attack was 9 degrees, and total cells of the calculation grid is approximately 208million. The
integral scale was calculated by the cross-correlation coefficient and the auto-correlation coefficient from the flow velocity at two
points in space. The prediction accuracy of the velocity profile at the airfoil trailing edge to X/C = 6C almost agree with the
experimental value. The integral scale calculated by cross-correlation coefficient was the longest in the main flow direction, half in
the Y direction. The integral scales increased until X/C = 3C, but thereafter the change became less gradual.
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Fig.1 Computational grid
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Fig.2 Time-averaged profile at X/C =6
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