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Abstract

Coupled free-flow and porous-medium models appear in numerous environmen-
tal, industrial, and medical applications. Such flow problems are usually de-
scribed by Stokes equations in the free-flow domain and Darcy’s law in the
porous medium. The choice of interface conditions plays a crucial role in ac-
curately capturing the interaction between free flow and porous-medium flow.
In this talk, we consider a generalisation of the classical Beavers–Joseph con-
dition. Unlike the classical formulation, which is restricted to flows parallel to
the fluid-porous interface, the generalised conditions are applicable for arbitrary
flow directions.
To solve the resulting Stokes–Darcy models efficiently, we develop and anal-
yse a Robin–Robin domain decomposition method for non-overlapping subdo-
mains [1]. Fourier analysis is used to determine optimal weights in the Robin
interface conditions. We investigate the efficiency and robustness of the pro-
posed domain decomposition method and present numerical experiments that
confirm the theoretical convergence results.
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