=9 Coupling Electromagnetic and Thermehydrodynamic ;:h“ffmm
Simulations to Optimize a Vitrification Furnace Heaed
by Direct Induction o

Grencble
Grenoble Etec

anergie afomicus - enag s altemaives

Abstract:

This study deals with the optimization of a cold ancible melter where electric currents are directly hduced in a glass charge. Designs of experiments arsed to determine the factors of th
crucible design which have an impact on the efficiey, and result in an optimized configuration. Numeical tools are used to lead the experiments: a fite volume software, used to solve
hydrodynamics and thermal equations, is coupled ta finite element software which computes the Maxwkkquations. The optimized configuration is then stdied comparing numerical
simulations and experiments in an industrial unit.
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Cold Crucible Induction Melter:

# Direct induction heating by a high-frequency electomagnetic field

» No electrodes

» High temperature

» High thermal power release to the melt and high smfic throughput rates
¥ Water-cooled metallic crucible

» Protective inner glass surface (Skull)

> No refractory

» Allows corrosive glass melting

Glass
Temperature : 1150-1300°C
New materials :

UMo glass ceramic

< Improved mixing and glass product homogeneity Sulfate content
» Mechanical stirrer
» Bubbling/sparging capabilities Current pilot of vitrificatipn process
CEA Marcoule (inactive cell)
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Thermo-hydrodynamic Mesh: 750 000 elements

Elementary computation Times:= 3 weeks Cold crucible

Problem size Reduction to 13 parameters => L27 3 Taguchi Table :27 experiments

3 Objective Functions:
« Hydraulic homogenization,
* Mixing intensity,
\ = Convection in the arrival of products.
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-> Conception and optimization
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, Parameters: Industrial applications
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