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Many real-world applications involve porous-media multi-physics problems. Examples
are (1) the hydromechanical coupling of liquid in a fracture under high pressure and the
resulting deformation of the surrounding porous medium [3] or (2) the coupling free and
porous-medium flow [2].
In the presented work, we avoid the ill-conditioned systems of equations that normally
arise when solving such problem monolithically. Instead, we use partitioned schemes
that solve the problems on the subdomains individually. This allows us to reuse existing
solvers for the resulting linear systems of equations. The coupling of the subdomains is
achieved by appropriate exchange of information over the sharp interface separating the
subdomains and incorporating this information in coupling conditions.
Our focus is on “black-box” coupling methods. These black-box methods approximate
the interface problem via information exchanged over the coupling interface. This allows
us to reuse existing methods for the linear systems of equations and even to reuse existing
software packages, like CFD solvers, with little adaption. The couplings are carried out
via the open-source coupling library preCICE [1] that has many useful features such as
data mapping, data communication, parallelization, etc. already implemented. We study
the behavior of different coupling schemes for hydromechanical coupled problems and
coupled free and porous-medium flow problems.
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