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Numerical study of gas rate coefficient effect on ventilated supercavitating flow
specifications
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ARTICLE INFORMATION ABSTRACT

In this paper, the three dimensional ventilated cavitating flow in the steady condition around a projectile
model is simulated using CFD method combined with a sst k-o turbulence model and volume-of-fluid
technique, With the aid of CFD software ANSYS CFX. The numerical model is validated using
comparisons between numerical predictions and existing experimental data and fairly good agreement is
revealed. The numerical results show that with increasing the ventilation gas rate at constant Froude
number, the cavity length gradually increases to a critical value and then remains fixed upon further
increase in gas ventilation rate. Also, it has been observed that rear portion of larger cavity moves
upwards due to gravitational effect. With increasing the ventilation gas rate, the gas leakage mechanism
at rear portion of ventilated supercavity changes from the re-entrant jet closure mode to twin vortex
closure mode. The variation of ventilation gas rate versus cavity length is a function of Froude number
and the critical ventilation gas rate increases linearly with Froude number.
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predictions and experimental results [18]
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Fig. 3 Diagram of computational grid with medium-resolution
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Fig. 4 Variation of pressure coefficient along the model for the
different grid resolution levels at non-cavitating flow conditions
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Fig. 7 The streamlines around the closure region in two modes: a)
re-entrant jet and b) twin vortex
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Fig. 8 The gas leakage from ventilated cavity in two modes: a) re-
entrant jet and b) twin vortex
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Fig. 6 Comparison of predicted and experimental cavity pattern at
various gas entrainment coefficient
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