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NUMERICAL INVESTIGATION OF UNSTEADY CAVITATING FLOW
ON A THREE-DIMENSIONAL TWISTED HYDROFOIL

Sunho Park' and Shin Hyung Rhee”

Unsteady sheet cavitation on a three-dimensional twisted hydrofoil was studied using an unsteady
Reynolds-averaged Navier-Stokes equations solver based on a cell-centered finite volume method. As a verification
test of the computational method, non-cavitating and cavitating flows over a modified NACAG6 foil section were
simulated and validated against existing experimental data. The numerical uncertainties of forces and pressure were
evaluated for three levels of mesh resolution. The computed pressure on the foil and the cavity shedding behavior
were validated by comparing with existing experimental data. The cavity shedding dynamics by re-entrant jets from
the end and sides of the cavity were investigated.
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Fig. 1 Top, side and front view of the 3D twisted hydrofoil
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Fig. 2 Span-wise distribution of the angle of attack
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Table 1 Test Conditions of the 3D twisted hydrofoil

U, | Py | P, Re Angle of

(mis) | (kPa) | (Pa) |(x106)| ¢ |Attack (deg)| Remark
Non-

697 | 97 [2970 | 1.04 | - 2| vt flow

697 | 29 |2970 | 1.04 |1.07 -2 Cavitating flow
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Fig.3 Influence of evaporation and condensation
coefficients at the cavity generation
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Fig. 4 Influence of evaporation and condensation
coefficients at the cavity closure
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Fig. 13 Pressure coefficient distributions at the mid-span
section of the foil in cavitating flow
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