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ABSTRACT

In modern engineering, numerical simulations with complex geometries remain challenging.
Numerical techniques such as embedded and immersed boundary methods are gaining popularity
since they avoid the burden of conformal mesh generation. However, the proper imposition of the
boundary conditions is cumbersome since these methods do not preserve the optimal rate of
convergence of the numerical schemes. To circumvent this issue, we propose to use the Shifted
Interface Method [1,2,3,4]. The key feature of the proposed approach is to shift the location of the
interface to a surrogate interface, for which the interface conditions are appropriately modified and
weakly enforced. In this work, the closest point projection on one side of the interface is used to
define the surrogate interface, and a Taylor expansion enables to modify in a proper way the interface
conditions. This method is shown to be favorable in terms of accuracy, robustness, and
computational cost as demonstrated for the imposition of free-surface or jump interface conditions in
the case of moving interfaces problems such as free-surface and multiphase flows (with and without
surface tension effects). We also show how the shifted boundary method can be combined with front
tracking or level-set algorithms, used to describe the motion of interfaces.
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