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Parametric Analysis of Subsurface Hydrofoil with Boundary Elements Method
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Abstract

One of the most important issues of applied Hydrodynamics is analysis of moving hydrofoils near the free
surface. In this paper attention is being paid to the flow analysis of hydrofoil near the free surface. For this
simulation, an iterative method based on Green’s theorem is employed, and the problem is divided to
hydrofoil and free surface and the effects on each other is calculated, and then perturbation potential on
hydrofoil and free surface are acquired. Next, the values of these potentials are modified with an iterative
algorithm until the results converge to real values. Then by having these potentials, pressure distribution on
hydrofoil surface and curve wave on free surface are obtained. Having validated this method, various factors
on the hydrofoil performance such as thickness, camber, angle of attack, the Froud number, distance from
the free surface, and distance from depth are surveyed. It can be observed that the results of boundary
element method with good approximation predict the flow performance, although the existence of an ideal
fluid is assumed.

Keywords: Green’s Theorem; Surface Effect; Boundary Elements Method; Two Dimension Hydrofoil.
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