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In the two-fluid mixture model [1], which belongs to the class of interpenatring continua
models, two fluid phases are assumed to co-exist everywhere in the domain, with the flow
of each phase governed by its own set of continuity and momentum balance equations.
The interaction with the other phase is described by the interaction terms present in the
momentum balance equations.
In the proposed numerical method for computational analyses of two-phase flow processes,
the two-fluid model is adopted. However, the governing equations of the two phases are
not written in the standard Eulerian-Eulerian description. Instead, the equations of one
phase (called liquid phase l) are formulated in the Lagrangian description and the ones of
the other phase (called gas phase g) are formulated in the Arbitrary Lagrangian-Eulerian
(ALE) description:
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The Finite Element Method together with the stabilization techniques, the Characteristic-
Based Split [4] and the Algebraic-Flux Correction [3], are employed to solve numerically
the governing equations. The Lagrangian description of phase l is empowered by the
Particle Finite Element Method [2]. As the flow of the phase l is described in the La-
grangian description, the nodes of the computational mesh are updated in accordance
with the particles of phase l. The mesh elements are frequently globally regenerated to
avoid severe distortion and the material boundary is identified by the α-shape technique.
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The proposed ALE-PFEM method is well suited for two-phase flow problems character-
ized by free surfaces and large moving boundaries. It should be noted that the proposed
Lagrangean-ALE two-fluid model can be extended to multiphase flow problems charac-
terized by more than two phases without any conceptual changes.
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Figure 1: Application of the ALE-PFEM for two-phase flows with large moving boundaries: Distribution
of volume fraction of one fluid phase during mixing of two fluid phases due to the stirring by means of
four rotating mixing bars at a) t=0, b) after 20 s.
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