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A High Order Volume Penalty Method DAVID SHIROKOFF, JEAN-
CHRISTOPHE NAVE, McGill University — The volume penalty method provides
a simple, efficient approach for solving the incompressible Navier-Stokes equations
in domains with boundaries or in the presence of moving objects. Despite the sim-
plicity, the method suffers from poor convergence in the penalty parameter, thereby
restricting accuracy of any numerical method. We demonstrate that one may achieve
high order accuracy by altering the form of the penalty term. We discuss how to
construct the modified penalty term, and provide 2D numerical examples demon-
strating improved convergence for the heat equation and Navier-Stokes equations.
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