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Summary

A coupled Level Set/boundary integral algorithm for solving moving boundary problems has been developed.  The main novelty is the use of a new Level Set technique to propagate the free surface boundary condition.

A numerical method for moving boundary problems based upon Level Set and boundary integral formulations has been developed [1].  The key advantage of the boundary integral approach is that it is only necessary to re-mesh the evolving boundary, not the volume.  In addition, the surface velocity depends upon function gradients on the surface, and accurate techniques are available for this calculation [2].  
A Narrow Band Level Set Method is employed to advance the boundary in time [3].  The important contribution of this work is the incorporation of a new Level Set technique for propagating the free surface boundary values [4].  
As an example, the methods have been demonstrated in the context of the well-studied two-dimensional nonlinear potential flow model of wave breaking waves.  In this problem, the boundary condition on the wave surface satisfies a first order differential equation.  In addition to tracking the wave surface, the Level Set algorithm is also propagating this surface function. 
Test calculations for a variety of ocean floor topographies were successfully carried out. The numerical results showed wave breaking and rollup, and the algorithm was verified by means of convergence studies and comparisons with previous techniques. 
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Figure 1.  Wave breaking over a sloping beach.
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Figure 2.  Same problem as in Figure 1, with a different slope for the ocean floor.
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