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Objective

Computational simulations of multiphase flow are challenging because many
practical applications require adequate resolution of not only interfacial physics
associated with moving boundaries with possible topological changes, but also
around three-dimensional, irregular solid geometries. This project focuses on the
simulations of fluid/fluid dynamics around complex geometries, based on an Eulerian-
Lagrangian framework. The approach envisions using two independent but related
grid layouts to track the interface and solid boundaries. In particular, the stationary
Cartesian grid with automated local adaptive refinement capabilities is to handle the
computation of the transport equations, while the interface shape and movement are
treated by marker-based triangulated surface meshes which freely move and interact
with the Cartesian grid. The markers are also used for identifying the location of the
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solid boundaries and enforcing the no-slip condition there. Issues related to the
contact line treatment, topological changes of multiphase fronts during merger or
breakup of objects, and necessary data structures and solution techniques will be
investigated. Validation studies will be carried using (i) interface in a time-reversed
vortex field (ii) effect of spurious currents (iii) Buoyancy driven rising bubble (iv) Drop
impacting on a flat surface (v) Binary drop collision.
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