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Abstract:

In the current study, incompressible cavitating flow is simulated over Clark-Y hydrofoil using Volume of Fluid
(VOF) technique and Large Eddy Simulation (LES) turbulence model. The OpenFOAM package, which is an open
source software, is employed in the simulation process of this study. The LES is based on an One Equation Eddy
and Viscosity approach for the sub-grid term. We considered the flow as a single fluid, two-phase mixture. A
transport equation model for the local volume fraction of vapor is solved together with the LES equations, and a
finite rate mass transfer model is used for the vaporization and condensation processes. The interface region is
reconstructed by using VOF model and solving the transport equation. Sauer and Kunz models are used as our mass
transfer models and the results are validated using the experimental results reported in the literature. The ability of
the current numerical model and advantage of the LES turbulence model (in contrast to the RANS approaches) is
investigated in simulating different mechanisms of the cavitating flow for the supercavitation and cloud cavitation
regimes. Using a transient algorithm for solving the problem proved that the LES model has a strong ability in
capturing the unsteady behaviors of the cavitating flow and could illustrate the dynamic of growth and shedding
presses of cloud cavitation regime. The hydrodynamic coefficients are predicted with a high accuracy in the current
simulation. The collapse pulses which are the results of the sudden condensation of vapor bobbles are captured after
the leading edge of the hydrofoil. The cavity gets steady and the growth and shedding processes disappears while
the cavitation number reduces to the smaller amounts. The current simulation is extended to the three dimensional
condition due to the three directional nature of the LES model and the three dimensional behaviors. Unsuitable
fluctuations observed in the hydrodynamic coefficient curves of two dimensional results gets smeared and our
results become closer to experimental curve because of considering the variations of pressure in the third direction.
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