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Analysis of Steady Flow Around a Two-Dimensional Body Under the
Free Surface Using B-Spline Based Higher Order Panel Method
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Abstract

A two-dimensional higher order panel method using B-splines has been
developed to overcome the disadvantages of the low order panel method and to
obtain more accurate solution. The sources and the normal dipoles are distributed
on both the body and the free surface. Instead of applying the upwind finite
difference schemes to satisfy the linearized free surface and the radiation
condition, the derivatives of the basis functions of the B-splines are directly
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applied to the linearized free surface condition. Numerical damping in the

Dawson’s method are avoided in the present computations.
In order to validate the present method, numerical computations are carried out
for a submerged cylinder and a two-dimensional hydrofoil steadily moving beneath

a free surface. The numerical results show that

fast convergence and better

accuracies have been achieved by the present method.
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Fig.1 Descriptions of coordinate system
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Fig.5 Pressure distributions on the foil
surface with various submergence depths
(H/c=1.8,1.0,0.5)
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Fig.6 Wave profiles on free surface with
various submergence depths (H/c = 1.8,
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Fig.7 Comparisons of computed wave
profiles with experiments (H/c = 1.)
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