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A Note on Accuracy and Convergence of a Third-order Boundary
Element Method for Three Dimensional Nonlinear Free Surface Flows

Hong Gun Sung”™ - Stephan T. Grilli™

Abstract

The present paper deals with the accuracy and convergence of the third-order boundary element
method(BEM), which was originally developed by Grilli et al.(2000). There has been no sincere
consideration on practical questions on such as the required number of node points for nonlinear
water wave simulation with this BEM. We suggest a simple answer for this matter by taking a
close look at the resulting errors for the linear wave potential function in a rectangular domain
with flat and wavy top surface. According to the test computation, we revealed that the
convergence rate is of the third-order, and that we are able to get the numerical error less than
196 for highly nonlinear waves by using 8 elements per a wavelength at least with the present
third-order element. At the same time, we indicated that the dependency of CPU time upon the
number of unknowns for the present BEM with the fast multipole algorithm(FMA). Conclusively,
we have shown that the present BEM is accurate and convergent for three dimensional nonlinear
water waves for the context of the mixed Dirichlet-Neumann problem.
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Fig. 3. 5%x5 node sliding element.
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