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Figure 7. (a) A sketch of a steady-state solution with a liquid inclusion, several representative
streamlines and selected isotherms. (b, c) Idealized representations of the phase diagram with points
that are labelled so that they correlate with the isotherms in (a). As a fluid parcel moves along
a streamline, its thermodynamic state follows a path characterized by that shown in the phase
diagrams, with (b) corresponding to any streamline that passes through the eutectic front and (c)
corresponding to the streamline that bounds the recirculating region. Note that the lower stagnation
point bounding the recirculating region also marks the lower boundary of the inclusion.

the total volumetric flux when measured with respect to the steadily moving solid
phase.

Convection in real mushy layers is complicated and time-dependent for a variety
of reasons, including instabilities in the plume and finite domain size. The study of
steady states is a tool for understanding the dominant mechanisms of these dynamics.
Future work needs to address both the computational and modelling difficulties
associated with topological changes that take place in temporally evolving mushy
layers.
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