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The start idea : IPGP model
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The start idea : INCDTIM microwaves power
distribution studies




Objective and stages
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Objective and stages




Project lieam

¢ The teams form IPGP France and INCDTIM Romania have distinct
and well defined research areas: the physics of Earth and the
Elhysics of microwaves (fundamental and applied research?.
owever, the particular purpose of this project is extremely
interesting for both teams. Exchanging know-how and cooperation
on non-contact MW heating techniques and thermal evolution of
convecting systems will bring benefits for both groups.

¢+ The MW research group belongs to the Molecular and Biomolecular
Physics Department, Photothermal and microwaves applied
research team, and is involved in MW fundamental and applied
research.The contribution of the MW research group to the project
is related to research, design and prototype of a microwave-
heating device (MWH) for convection studies on immiscible liquids.

¢ L'Institut de Physique du Globe de Paris (IPGP) is a research
institution associated to CNRS and member of the PRES Sorbonne
Paris Cite. Its mission is to achieve research and provide education
in the fields of geosciences and monitoring the natural
phenomena. The team involved in the present project belong to
the Geological Fluids Dynamics Laboratory. The group main
interests are: convection phenomena in the mantle, cooling
dynarmics of the Earth and physical volcanology.



Project Team

Team IPGP

Team INCDTIM

| aboratory experfiments, protolypimg. project management
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Limare Angela, Senior engineer. Project Manager

Surducan Emanoil. Senior researcher, Project Manager

Microwiave circuitry modelling. design and implemeritation, project

Imanagement

Jaupart Claude, Professor

Laboratory experiments, numerical modefing
http:volcanomodels. sruni. ediypeopedis Fiaupart im

Surducan Vasile, Senior engineer

Engirreering, Electronic and embedded design. prototyping and testing

Kaminski Edouard, Professor

Laboratory experiments, mumerical modeffitg
|httpe/www.ipap. friskaminski’

Neamtu Camelia, Senior researcher

P.‘ajrsi(‘:!&t, faboratory experiments, heat transfer stindies

' |Farnetani Cinzia, MC

| |Numerical modelfing
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Lung lldiko. Researcher

Organic chremistry, laboratory experiments

Tudoran Cristian Daniel. Researcher

Physicist faboratory experiments
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Physics of the experiment




Experiment setup
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The experimental device
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MW power control: 25%, 50%, 75%, 100% or 750W MW power;
eDriving capabilities: MW inverter, MW transformer;

eLarge combinations of MW duty cycle (1s to 60s MW pulse
programming, during 1s to 60s period, any combination);

e1s to 24h MW treatment time, using real time clock;
ePhoto-camera syhnchro rate: 1min to 10min;

eThree temperature sensors 0-125°C, 0.1°C resolution, 0.5°C error;
eMagnetron overheating programable protection 75°C-110°C;
eDooOr open sensing&protection;

eUSB communication

Designed and manufactured 100% in INCDTIM



The embedded system

TEREA-MWH Operating marnal Version 01-30.05.2012
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The experimental setup
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Experimental microwaves unit




Stationary inhomogenous
heating

View on the:misilmmses reactor

Convection
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View on a liquid-section illuminated by Heating with microwaves stirrer
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RESULTS - April 2012
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RESULTS - June 2012
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