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Coupling strategies for free flow with porous media
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Exchange processes across a porous-medium free-flow interface occur in a wide range of environmental, tech-
nical and bio-mechanical systems. In the course of these processes, flow dynamics in the porous domain and
in the free-flow domain exhibit strong coupling, often controlled by mechanisms at the common interfaces.
Therefore, understanding the underlying processes is decisive. An example of such an environmental problem
is soil-water evaporation. The challenge is how we can include scale-dependent, interface-driven processes
into mathematical and numerical models for systems of coupled free flow and porous-medium flow.

Based on the excellent work of Andro Mikelic and his co-workers we will discuss the influence of different
interfaces for modelling of the coupled systems. In this study, the existing coupling concept is first extended to
turbulent free-flow conditions. This includes the interface conditions between a Reynolds-averaged Navier—
Stokes free flow using k-omega SST model and a Darcy porous-medium flow. A sensitivity analysis of the
evaporation rate and porous-medium quantities on different model setups, boundary conditions, Beavers—
Joseph coefficients will be performed. Results demonstrate how turbulence affects the evaporation rate.
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