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Multiphase flows in porous media are central to many applications in the chemical industry, such as coating,
infiltration of resin in composites, and reactive gas-liquid flows in gas diffusion electrodes. To improve these
processes, a deep understanding of flow phenomena is crucial. Therefore, detailed simulation of multiphase
flows is of great importance.
In this contribution, we present a Cahn-Hilliard phase field model coupled with the Navier-Stokes equation
to simulate two-phase flow. This relatively new approach is characterized by a diffusive representation of
the interface [1]. Because of the diffusive interface, it is possible to use continuum mechanics methods with
Eulerian formulation to simulate the interfacial flow without explicitly tracking the interface, making the
model suitable for a wide range of software.
The focus of this contribution is on the validation and application of the phase field model in context of multi
phase flow in porous media. Comparisons with experiments are rare and usually involve steady-state or very
simple interfacial phenomena. In addition to some basic wetting phenomena, such as capillary rise in a thin
channel and the spreading of a droplet on a flat surface, we compare our simulation with an experimental
dynamic drainage process in a micromodel [2]. The capillary finger formation observed in the experiment is
very well reproduced by our simulation. This shows the great potential of themethod for modelingmultiphase
flows in porous media.
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