5 33 MMERAENFEL VIRDY L
D07-2

SGSAMLDF Y ETAHEZEELEERAY XY ET—2 3 VAR LES

LES of the flow around a hydrofoil considering the cavity inception from SGS vortices
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A cavitation model for Large-eddy simulation (LES) is introduced to the cavitating turbulent flow around a Clark-
Y 11.7% hydrofoil. The model introduces the probability density function (PDF) to represent the pressure distributions
within the computational cells of LES. By this method, we can consider the cavitation inception from the local minimum

pressure due to fine-scale turbulence vortices, which are usually treated as the subgrid-scale (SGS) component. The angle
of attack of the hydrofoil and cavitation number are set at 20 degrees and 1.0, respectively. As a result, when the PDF
model are introduced, cavity occurs from the fine-scale vortices as well as from the large-scale vortices in the separated

shear layer from the leading edge, whereas the cavity does not occur from the fine-scale vortices region when the PDF

model are not adopted.
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Fig. 1 Vortex cavitation at the separation regime® (AoA=19" , ¢ =
1.67).
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Fig. 2 Computational domain and boundary conditions.
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Fig. 3 Overview and side view (z = 0.2C) of instantaneous cavity
and vortical structures at AoA=20" , ¢ = 6.0, with PDF model
(color: isosurface of Q = 200 colored by w,, opaque white:
isosurface of f; = 0.9).
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Fig. 4 Overview and side view (z = 0.2C) of instantaneous cavity and
vortical structures at AoA=20" , ¢ = 6.0 , no PDF model (color:
isosurface of Q@ = 200 colored by w,, opaque white: isosurface of

fi = 0.9).

(a) PDF model

(b) No PDF model
Fig. 5 Side view (z = 0.2C) of instantaneous pressure at AoA=20"
o = 6.0.
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(2) PDF model

(b) No PDF model
Fig. 6 Side view (z = 0.2C) of instantaneous cavity at AoA=20" ,
o = 1.0 (color: contour of f;).

Fig. 7 Side view (z = 0.2C) of instantaneous SGS turbulent energy
atAoA=20" , o = 1.0, with PDF model.
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Fig. 8 Overview and side view (z = 0.2C) of instantaneous cavity and
vortical structures at AoA=20° , ¢ = 1.0, with PDF model (color:
isosurface of Q = 200 colored by w,, opaque white: isosurface of
fu=09).

Fig. 9 Overview and side view (z = 0.2C) of instantaneous cavity and
vortical structures at AoA=20° , o = 1.0, No PDF model (color:
isosurface of Q@ = 200 colored by w,, opaque white: isosurface of
fu=09).
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