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This work is concerned with numerical modelling of free surface flows in which surface tension becomes a
dominant physical phenomenon. The focus is on dynamic behaviour of liquid bridges and jets experiencing
instabilities that ultimately lead to break-up.

Two numerical approaches that have recently been developed for modelling of such problems will be described.
The first approach is based on the generic Lagrangian finite element methodology developed for simulation of
fluid flows with free surfaces and interfaces. Unlike the Eulerian based methods, the Lagrangian methods
provide explicit tracking of the free surfaces and interfaces, which has proved beneficia for a variety of
problems arising both in nature and industrial practice [1,2]. Some basic aspects of the underlying finite element
methodology in the Lagrangian description are discussed. Aspects of computational modelling of interface
behaviour are aso described, including afinite element formulation of a surface tension model. The Lagrangian
approach suffers from excessive mesh distortion due to often very large particle displacement, and requires
frequent remeshings during the simulation. Apart from the expense, remeshings may also degrade the accuracy
of the computation due to frequent transfer of relevant variables between different meshes. This work briefly
describes an adaptive strategy, previously developed in the context of finite element deformations of inelastic
solids at finite strains [2], which is re-formulated in the context of Lagrangian description of fluid flows.

The second approach developed for modelling deformation and break-up of liquid bridges is based on the one
dimensiona approximation of fluid flows resulting from the perturbation analysis [3]. Essentia aspects of the
theoretical formulation are briefly reviewed, while the finite element formulation and implementation, which
relies on aversion of the ALE method, are discussed in some detail.

The described computational strategies are employed in simulation of a range of physica problems
incorporating break-up of liquid bridges. A comparative anaysis is performed of the two computationa
approaches and conclusions are drawn.
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