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We have developed a unified Finite Volume framework for simulating N (N > 2) generic immiscible, incompressible and
isothermal fluids employing a diffuse interface phase-field interface capturing method in FOAM-extend 4.1. The development is
considered an extension of our previously validated two-phase Cahn-Hilliard-Navier-Stokes framework [1-6]. The phase-field
method is originally based on the work of Cahn and Hilliard [7] where the interface is composed of a region of finite thickness
and the composition profile across the interface changes rapidly but continuously from one phase to the other.
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Figure 1: Phase distribution. Blue: light fluid, Red: heavy fluid, Gray: air bubble.

The implemented methodology follows closely [§—10] and honors thermodynamic and reduction consistency. A comprehensive
set of benchmark cases such as the floating liquid lens problem [10, 11], rising bubble in two stratified layers problem [12, 13]
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(depicted in Fig. 1), and the four-phase fluid mixture problem [14] will be presented for validation. Moreover, numerical
simulations of the drop impact onto a thin immiscible liquid film will be shown and compared to in-house experimental results.
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