
Geophysical Research Abstracts, Vol. 9, 06401, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-06401
© European Geosciences Union 2007

Interplay of gravity, capillary and viscous forces on
fluid volumes moving through a fracture
Ivan Lunati (*), Dani Or
Laboratory of Soil and Environmental Physics, École Polytechnique Fédérale de Lausanne,
1015 Lausanne, Switzerland. (*) ivan.lunati@epfl.ch

Flow in unsaturated fractures and porous media is strongly dictated by the behavior
of liquid-gas interfaces (menisci), which are a source of nonlinearity and give rise to
phenomena such as intermittency and instability. The liquid-gas interface is respon-
sible for the appearance of capillary forces and for a modified fluid-velocity profile,
which yields an increased viscous dissipation per unit length. A reliable model of wet-
ting and drying in fractures and porous media must be able to correctly describe the
complex phenomena related to the presence of a moving interface.

In this paper we consider a fluid volume moving under the simultaneous influence of
gravity, capillary and viscous forces. By means of numerical simulations based on the
Volume of Fluid method, we investigate the interplay of these forces. We show that
both a capillary drag force (due to hysteresis and to the velocity-dependent contact
angle) and an increased viscous dissipation are responsible for a nonlinear relation-
ship between the capillary number (viscous to capillary forces) and the Bond number
(gravity to capillary forces). The numerical results are compared with theoretical de-
rived scaling laws.


