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2 21 Scientific objective et Approach

OBJECTIVE :
To design, to develop, to optimize processes implementing external fields (B, E, ...)

- Material Quality : Control of microstructures/final properties
- Efficiency of the device

APPROACH :
Control of phenomena by external fields :
- MHD turbulence
- EHD
- Flow control - solidification - crystallogenesis

FIELDS of APPLICATION :
@ Metallurgy, Photovolaic, Elaboration of glasses...
@ Recycling, reprocessing

@ Energy saving
MHD meeting 26-08-2020



STVISE Scientific topics

Study of mechanisms involved in MEHD processes : Steering — Control — Optimization

@ MHD - EHD - Transfers :
Effects of external fields on dispersed flows,
Turbulence,
Interfaces

e Purification - Solidification - Cristallization :

Solidification driven by the control of the liquid phase
Etablishing the flow micro-structure link

» Numerical modeling of coupled phenomena

Interaction between phenomena — Multi-scales - Validation par experimentation - Adaptation of
commercial software logiciels — Development of specific tools

* Processes :
Energy optimization
Improvement/adaptation to material quality
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Turbulence MHD intense B : PhD co-supervision with

Coventry, Collaboration LNCMI ;
Physical Review Letters 2018,
Experiments in Fluids 2017,

Journal of Fluid Mechanics 2015
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Kyropoulos : 2 PhD — post doc-

ANR PICKS & CRYSALID
physica status solidi (a) 2018, J. of Crystal

Growth 2017
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Large electro-magnetic pump : 2 PhD
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Calculation of unstable flow: Principle: fluid (green) driven by a
cylinder at mid-channel sliding magnetic field

Magneto-thermo-electric effect : 1 PhD — 2 post
doc- Collaboration IM2NP Marseille, Univ Shanghai
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Resources

Staff . ~ 40 people

10 researchers

5 technical support
3 Emerits

10-15 PhD
Post-Doc...

Experimental equipements:

Cold crucible continuous casting

Electromagnetic levitation in order to measure Enthalpy
Electromagnetic levitation under DC field

Inductive plasma for silicon purification

Vertical Bridgman solidification under travelling magnetic field
Magnetohydrodynamic of free surfaces

In-situ cell development microscope

Image oven

Crystal Growth Furnace

Computing resources for intensive computing :

GRICAD
IDRIS
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