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Coupled free-flow and porous-medium systems described by the Stokes-Darcy equations are intensively stud-
ied in the last decade. Most of the coupling concepts are based on the Beavers-Joseph interface condition,
which is developed for one-dimensional flows parallel to the fluid-porous interface. However, this condition
is unsuitable for arbitrary flow directions [2], e.g. for industrial filtration problems. Alternative coupling
concepts existing in the literature, e.g. [1] contain unknown coefficients, which need to be calibrated before
they can be used in computational models. Pore-scale simulations play here an important role, both for the
validation of the coupled macroscale models and for the computation and calibration of the effective model
parameters.

In this talk, we present a comparison study of several coupling concepts for the Stokes-Darcy problem [3,
4]. Coupled macroscale models are validated numerically by comparison of the macroscale simulation results
against the pore-scale resolved models. Effective parameters appearing in the alternative interface conditions
[3] are computed numerically based on the geometrical configuration of the underlying problem. The ex-
act location of the sharp fluid-porous interface and the Beavers-Joseph parameter in the classical conditions
are optimized for different pore geometries. We show that the coupling conditions proposed in [3] are the
most accurate ones and the Beavers-Joseph parameter cannot be fitted for arbitrary flows to the fluid-porous
interface.
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