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In this paper, an improved cavitation model for cavitating flow simulations is proposed. The present model based on
the previously proposed bubble model in which the Rayleigh - Plesset equation (R-P) is solved to obtain the volumetric
motion of a bubble. In the previous model, cavitation bubbles never coalesce while the present model includes the
effect of coalescence into R-P. As a result, developed cavitations, especially sheet cavitations, are expected to stay
longer than in the previous model. Flows around Clark-Y 11.7% and NACAOO1S5 are simulated to show the validity of

the present model, compared with the previous results and the corresponding experiments.
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Table 1 Computational conditions

Clark-Y11.4% NACA0015
No. of Grid Points 56582 501x60
Angle of Attack 2° 8°
Chord Length 10cm 15cm
Flow Velocity 10m/s 8m/s
Reynolds Number 6.0x10° 1.2x10°
Time Step 1x107s 1.875x107s
No. of Iterations 1x10° 2x10°
Initial Bubble Radius 10pum
Initial Void Fraction 0.10%
Vapor Pressure 2.3x10°Pa
Surface Tension 7.2x10°N/m
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(a) Clark-Y 11.4% (b) NACA0015
Fig. 1 Close-up view of grids
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Fig. 2 Lift coefficient vs. cavitation index for Clark-Y 11.4%
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Fig. 3 Developed cavity on Clark-Y 11.4% (0=0.4)
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Fig. 4 Pressure distribution around Clark-Y 11.4% (0=0.4)
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Fig. 5 Pressure distribution around Clark-Y 11.4% (0=0.8)
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Fig. 6 Pressure distributions of s=0.7 (blue), 0.8 (red) and 1.0 (black)
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Fig. 7 Lift coefficient vs. cavitation index for NACA0015
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Fig. 8 Time sequence of pressure field for NACAOQO015 in every
1.875%10% (0=1.0)
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