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Abstract

Nonlinear flow characteristics of a hydrofoil rurning under the free surface are investigated
based on potential flow theory using singularity distribution techniques. Following Hess &
Smith’s method[12], sources and vortices are distributed on the surface of the foil and Rankine
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sources are distributed at a distance above the undisturbed free surface to solve the
nonlinear free surface waves (so called Raised Panel Method). Using the linearized
Neumann-Kelvin solution, the converged solutions which rigidly satisfy the nonlinear free
surface condition is obtained through an iterative technique. It is validated that the nonlinear

solutions are compared with Duncan’s experimental results (NACA 0012, «

= 5" ), showing

good correlations with each other. At a very shallow submergence and a very high speed the
converged solutions are obtained. As the speed increases higher, it is shown that the difference
between the nonlinear and linear solutions are trivial. Finally, the effects of the camber and
thickness on the nonlinear flow characteristics of the foil are investigated.
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