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Mixed-Wettability Effects on Fingering Patterns of Two Immiscible Fluids in Porous
Media

Department of Mechanical Engineering, Faculty of Engineering, Shahid Chamran University
of Ahvaz, Ahvaz, Iran

E. Shakeri Nejad

Abstract

In this paper, the displacement pattern of two immiscible fluids in a random porous medium is studied using the lattice Boltzmann
method for multi-component multiphase flows. To investigate the flow in the porous medium, solid obstacles with hydrophobic,
hydrophilic, neutral, and mixed hydrophilic-hydrophobic wettability are considered. Furthermore, the effects of placing a
hydrophilic layer within a hydrophobic porous medium on the breakthrough time and the saturation of the displacing fluid are
studied. In the present study, the effects of the capillary number and viscosity ratio on the displacement pattern are also investigated.
The results provide insights into the effects of surface wettability on liquid water transport in porous media and how it can be
modulated by controlling hydrophilic and hydrophobic domains within the porous medium. Moreover, based on the results of this
study, when the viscosity ratio is equal to one, the capillary number is 0.0102, and the hydrophilic layer is placed at the inlet of the
porous medium, the breakthrough time and saturation are reduced by 11.8% and 9%, respectively.
Keywords: Two Phase Flow; Mixed Wettability; Saturation; Breakthrough Time; Porous Media; Fingering Pattern.
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