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Droplet formation, growth and detachment on the
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Interaction between free flow and porous medium is of great importance in various applications which is
controlled by the interface between two domains. Since emerging a droplet on the interface significantly
alters interface properties, it consequently has a considerable influence on coupling condition between free
flow and porous medium. An interface including droplet not only handles exchange between free flow and
porous medium, but also stores mass and energy [1]. Such an interface should also be able to describe the
droplet behavior for instance formation, growth and detachment.
In order to better approximate the surface driven processes at the interface between the porous and the free
flow, we use a pore network model [2, 3]. Here, the respective droplets are discretely approximated. Thus, the
main processes such as the growth of the droplets and the detachment can be captured. Droplet detachment is
captured by calculating the free flow forces on the droplet surface and the retention force, which results from
the change in the contact angle of the droplet along its contact line with the solid surface and the interfacial
tension between two immiscible fluids. Selected examples are used to discuss the interaction behavior between
free flow, porous medium and the formation and detachment of droplets.
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