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• A numerical simulation study using COMSOL Multiphysics was carried out to exam• A numerical simulation study, using COMSOL Multiphysics, was carried out to exam

f fgermanium melt. This work utilized a simplified configuration which may be consid
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interface is observed The mass and momentum equations for fluid flow the energy ainterface is observed. The mass and momentum equations for fluid flow, the energy a
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At the dissolution interface we have saturation concentration
defined as (in molar concentration silicon):
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Concentration Convection-dominated flow and Temperature fieldsConcentration, Convection-dominated flow and Temperature fields
Th i l ti hibit d d i di l ti h d h d-The simulation exhibited decomposing dissolution phenomena and showed an exp
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growth case) This contribution was experimentally verified In fact like in expergrowth case). This contribution was experimentally verified. In fact, like in exper
Diffusion) process; the silicon dissolves from the bottom of the melt. Experiment wa) p p
mm of silicon. This indicates the strong effect of gravity on the dissolution mechanimm of silicon. This indicates the strong effect of gravity on the dissolution mechani
Germanium Silicon is substantially less dense than germanium and is therefore buGermanium. Silicon is substantially less dense than germanium and is therefore bu

ili t ib t t it t t d i t th lt Thi h isilicon contributes to its transport upwards into the melt. This phenomenon incr
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and the solute mass transport were numerically solved using COMSOL package Resultsand the solute mass transport were numerically solved using COMSOL package. Results
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COMSO M l i h i i bl l l l i h i li iCOMSOL Multiphysics is able to solve complex multiphysics coupling in
complex geometry. For instance, Navier-Stokes equations, energy and speciesco p e geo et y o sta ce, a e Sto es equat o s, e e gy a d spec es
conservations equations for example see references [19 20] The presentconservations equations for example see references [19, 20]. The present
simulation for the convective flow field driven by both thermal/solutal buoyancysimulation for the convective flow field, driven by both thermal/solutal buoyancy
f i i d b f COMSO M l i h i kforces, is carried out by means of COMSOL Multiphysics package.

In the resolution procedure the mesh choice should only be viewed as aIn the resolution procedure, the mesh choice should only be viewed as a
compromise between convergence and solver memory requirementcompromise between convergence and solver memory requirement.

A coarser mesh with 19095 elements and a finer mesh with 23280 elements arecoa se es t 9095 e e e ts a d a e es t 3 80 e e e ts a e
considered Results obtained using the coarser mesh are compared with thoseconsidered. Results obtained, using the coarser mesh, are compared with those
obtained using the finer mesh the relative difference was found negligible (lessobtained using the finer mesh, the relative difference was found negligible (less
h 3%) Th f ll l l i i d i hi k b d i hthan 3%). Therefore, all calculations carried out in this work are based using then

finer mesh.e es
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