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Section I

Numerical simulation of two-phase flows are important in industrial and biological
applications. This work is concerned with the robust and efficient numerical simulation
of incompressible two phase flows. In such flow problems, often, the evolution of the
interface is induced by the surface force which consists of surface tension and the local
curvature of the interface. Thus, an accurate representation of the interface is important
in the numerical simulations to calculate the local curvature and include the surface
force. Furthermore, two immiscible fluids will have different densities and viscosities, in
general and therefore these physical variables will be discontinuous across the interface.
It turns out that the development of robust and efficient numerical schemes for
simulating fluid flows with unsteady motion of moving interfaces is still a challenging
problem in computational fluid dynamics (CFD) field.
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The core of our methodology is the use of interface resolving meshes and the arbitrary
Lagrangian-Eulerian (ALE) description of the fluid kinematics. Our numerical scheme
is based on second order finite elements, a fractional step 6 time discretisation, and a
special approximation of the curvature to incorporate surface tension effects. We
demonstrate the potential of the proposed numerical method by the simulation of a rising
bubble and the Rayleigh-Taylor instability problem.

Section 11

Numerical simulation of two-phase flows are important in industrial and biological
applications. This work is concerned with the robust and efficient numerical simulation
of incompressible two phase flows. In such flow problems, often, the evolution of the
interface is induced by the surface force which consists of surface tension and the local
curvature of the interface. Thus, an accurate representation of the interface is important
in the numerical simulations to calculate the local curvature and include the surface
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force. Furthermore, two immiscible fluids will have different densities and viscosities, in
general and therefore these physical variables will be discontinuous across the interface.
It turns out that the development of robust and efficient numerical schemes for
simulating fluid flows with unsteady motion of moving interfaces is still a challenging
problem in computational fluid dynamics (CFD) field.
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