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Empirically derived permeability

melt fraction relationships

Neglect solid flow pressure gradients

Two dimensional

Melting parameterized from MELTS
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solid flow

colors – fluid volume fraction

streamlines – fluid flow



Spiegelman (1996) 

Passive (plate driven) flow

Active (buoyant) flow



Choblet and Parmentier (2001) 



Numerical challenges

* Advection

semi-Lagrangian

higher order field methods (Smolarkewiciz, WENO)

tracer particles

* Interfaces across which material properties change discontinuously

level set method

marker chains

       * Accurate solutions for pressure field in viscous flow with dilatation

Software synergies

compressional (dilatational) solid state convection

chemistry of melting (MELTS)

…
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