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In Large-eddy simulation (LES) of the cavitating flow around a Clark-Y 11.7% hydrofoil, spanwise vortices are observed

intermittently from the onset position of the sheet cavity. In this study, we focused on the generation cycle of the vortices.

The angle of attack (AoA) is 8 degrees. Two different cavitation numbers o, both of which are in the transitional cavity

oscillation regime, are adopted for the frequency analysis. As a result, the Strouhal numbers of both ¢ are approximately

20, whereas that of the AoA=2deg case is approximately 10 regardless of cavitation number. Therefore, the generation

cycle depends on the AoA, not on 6. As the spanwise vortices are simulated by our unsteady simulation, the streamline

curvature around the sheet cavity, which is a key point of the accuracy of the lift coefficients, are well simulated despite

using the homogeneous fluid model. However, the lift characteristics are not well reproduced.
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Fig. 1 Computational domain and boundry conditions.
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Fig. 2 Computational mesh around the hydrofoil.

Fig. 3 Overview and sideviews (z = 0.2C) of instantaneous cavity and
vortical structure, o = 0.8, AoA=2deg (color: isosurface of Q = 20
colored by w,, opaque white : isourface of f; = 0.9).
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Fig. 4 Instantaneous streamlines and isolines of liquid volumetric fraction
fi = 0.9 (white)and Q = 200 (red)at z = 0.2C at ¢ = 0.8,
AoA=8deg. Streamlines are colored by the velocity magnitude.
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Fig. 5 Lift coefficient (AoA=8deg).
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Fig. 6 Drag coefficient (AoA=8deg).
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Fig. 7 Observation points (white). Contours represent the instantaneous .
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Fig. 8 Time evolution of w,.
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Fig. 9 Spectraof w, (o = 0.8).
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Fig. 10 Spectra of w, (o = 1.2).
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