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There is an extensive literature dealing with numerical aspects of PDEs posed on domains

with rough boundaries, see for instance the work of Barrenechea, Le Tallec, and Valentin [1].

Imposing effective boundary conditions, a.k.a. wall laws, is the preferred way to avoid

(expensive) discretizations of intricate boundaries. The trouble is that this was done only

for ”periodic” boundaries, to the best of my knowledge.

In this work, I propose a novel Finite Element scheme that overcomes this barrier. The

analysis is still restricted to periodic boundaries, but the method itself is more general.

As in the Multiscale Finite Element Method [2], the basis functions are local (element-

wise) solutions of the original problem, and, “capturing” the local features of the problem,

upscales the information into the global formulation. After the basis functions are defined,

the numerical solution is found by using the Galerkin method.
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