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Abstract

A new numerical model for the solution of the single-fluid formula-

tion of the incompressible Navier-Stokes equations for two-phase flows
is presented. The model couples an interface front-tracking algorithm
to a multigrid solver of the Navier-Stokes equations based on the finite
element method. The interface line is described by an ordered set of
markers which are advected along the flow streamlines and from the
knowledge of their position the local normal and mean curvature are
calculated. The local mean curvature has been extended to the whole
computational domain and the singular surface tension force has been
transformed within the framework of the variational formulation into a
regular volume force. Isoparametric Taylor-Hood elements have been
used to discretize the Navier-Stokes equations. The resulting system
has been solved with a fully multigrid method coupled with a Vanka-
like smoother.
The model has been tested with a dynamical system characterized
by a droplet surrounded by another fluid. Equilibrium solutions de-
scribed by the Laplace’s law are reproduced with great accuracy with
a very low level of spurious currents, which disappear completely if
the exact value of the curvature is used. Damped oscillations are in-
vestigated in terms of the oscillation period, the damping coefficient
and the critical Reynolds number for the transition from periodic to
aperiodic regimes.



