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Taking over the Electroheat Torch from 
Professor Michel Machiels at Leuven

Editorial
It is very gratifying to learn that the 
Interuniversity ELECTRABEL Chair of 
Electroheat at the Department of Electrical 
Engineering at the University of Leuven will 
continue after the retirement of Prof. Michel 
Machiels. As the new incumbent to that 
Chair, Prof. Koen Van Reussel explains in the 
lead article the excellent work that has been 
carried out over many years, first by Prof. 
Pietermaat and Mr Stefens, then continued 
with Prof. Van Dommelen and latterly Prof. 
Machiels. I am sure the AMPERE membership 
would like me to wish to Prof. Van Reusel 
every success in the future. We also wish 
Prof. Michel Machiels a happy retirement. 

Technology transfer is a very important part 
of our AMPERE community because unless 
our new ideas and processes are accepted 
in the industrial sector, this technology will 

remain a niche one. It is therefore very 
satisfying to see the formation of ITACA, 
described eloquently by Prof. Felipe L. 
Peñaranda-Foix of the University of Valencia, 
whose main purpose is to liaise with other 
researchers and industrialists to introduce 
new areas into the industrial sector. 

Finally, the AMPERE Committee of 
management wishes to remind all those 
that have not renewed their subscription to 
please do so as we need your cooperation 
and valuable input to our operations. In 
order to do that visit our website or contact 
June Lennie at Loughborough University 
who will once again send you a form to 
complete. 

Ricky Metaxas, Newsletter Editor
St John’s College, Cambridge CB2 1TP, 

England, UK

by Prof. Koen Van Reusel
Chairholder Interuniversity ELECTRABEL

Leuven, Belgium

After working for more than 10 years in 
the electroheat department of LABORELEC, 
the Belgian center of excellence of the 
electricity sector, I was recently appointed 
as the new chairholder of the inter-
university ELECTRABEL Chair for Electroheat.
 
The electroheat laboratory at the electrical 
engineering department of the University of 
Leuven was founded more than 50 years ago by 
Prof. F. Pietermaat. He carried out  interesting 
pioneering work with microwave baking and 

radio-frequency applications. Paul Stefens, 
a senior researcher, extended the facilities. 
Special points of attention in Paul’s research 
were the measurement of dielectric parameters 
and numerical modelling. In 1994 Prof. Daniel 
Van Dommelen founded the Interuniversity 
ELECTRABEL Chair for Electroheat. This chair, 
sponsored by ELECTRABEL, was founded with a 
purpose to teach and study industrial electroheat 
applications. Prof. Michel Machiels was 
appointed as its first chairholder. During more 
than 10 years Prof. Machiels did a marvellous 
job by expanding his course to all Belgian 
engineering faculties and several polytechnics. 

Prof. Michel Machiels

continued on page 2



As secretary general of UIE, the International Union 
for Electricity Applications, he worked in close 
collaboration with UIE president Prof. Ronnie Belmans 
and gathered an excellent knowledge of the international 
context of electroheat applications. With Prof. W. Van 
Loock and G. De Corte, he developed a CD Rom 
on microwaves, currently used as didactical tool.

For the future I see three major developments 
that will be of vital importance for the 
evolution of the electroheat field of study. 

Industrial implementation of power electronics has 
largely contributed to the successful application of 
electric energy in heating processes. To give but one 
example, reference can be made to surface hardening of 
a worm wheel: by superposition of two frequencies the 
induced currents exactly follow the circumference with 
appropriate penetration depth to obtain surface hardening. 
The use of power electronics gives rise to “Power Quality” 
issues that are to be integrated in electroheat education.

Another important development is the increasing power 
of computers which has enabled to solve Maxwell’s 
equations in 3D. Not only three dimensional and thermal 
fields, but also velocity fields are embraced by numerical 
modelling. Currently, numerical modelling programmes 
are numerically so accurate that the bottleneck is more 
in the correct knowledge of material parameters. Now 
electrical engineering professionals have three approaches 
at their disposal when investigating electroheat 
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phenomena: experimental, analytical, and numerical. 
Teaching electrotechnology will have to draw the 
attention on the specificity of each engineering approach: 
experimental, analytical, and numerical approach. 
Teaching electrotechnology will include a discussion 
of the costs and benefits. Numerical modelling has 
become an indispensable tool in electroheat analysis.

The introduction of advanced materials is a third 
milestone. The potential introduction in commercial 
applications of superconductors already led to innovative 
designs in transformers and cables. Also in other electro-
technology domains, superconductor technology might be 
used in novel design. The use of superconductors has led 
to electromagnets with a very high magnetic flux density, 
up to 1000 times higher than the magnetic flux density 
achieved with conventional magnets. This allows moving 
with magnetic force materials that are not magnetic 
at all (as water, wood, plastics, ceramics, and so on).

Taking into account these major developments in 
electrotechnologies, it is my opinion that electroheat 
should be reconsidered as an “electromagnetic 
processing of materials” in which the interactions of 
an electromagnetic energy wave - of all frequencies  
- with materials - of all kind - is investigated.

Teaching of this “electromagnetic processing of materials” 
field of study has to be research based. Therefore, I am 
very grateful to LABORELEC for putting its electroheat 
equipment at the disposal of the chair. For the interest 
of the AMPERE community I will give some details 
about the dielectric heating part. An industrial microwave 
multimode cavity of 1.6 kW gives a facility to make some 
initial feasibility studies of microwave applications. A 
joint research project on microwave sintering of ceramics 
in a large volume will be carried out with Prof. M. 
Willert-Porada who holds the Chair of Material Processing 
at the University of Bayreuth. The laboratory is also 
equipped for radio-frequency heating (13.56 MHz, 5 
kW and 27.12 MHz, 25 kW). 50 Ω - technology is used 
with adaptors in r and in ∏ configuration. This radio-
frequency equipment will be very useful in the setting up 
of a project on electromagnetic processing of polymers.

Koen Van Reusel
Chairholder Interuniversity ELECTRABEL 
ChairDepartment Electrical Engineering (ESAT)
Kasteelpark Arenberg 10
3001 Leuven (Belgium)
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The Universities in Spain have recently decided that the 
Research, Investigation and Innovation process must be 
driven forward. The mechanism that has been chosen as 
the most efficient one is the creation of Institutes. These 
Institutes of Technology are run by personnel from the 
Universities, but in conjunction with the Companies, that 
offer advice as to the direction of the R&D&i (Research, 
Development and innovation) projects.

The Technical University of Valencia (Spain) has created 
the CPI, acronym of the Spanish name “Polytechnic City 
for the Innovation”. This huge expanse consists of 4 large 
buildings (about 100000 m2) where several Institutes (more 
than 20) have been created under the premise previously 
mentioned. It provides more than 3000 researchers working 
closely with industrial companies.

Each Institute is constituted by different Research Groups 
(formed by the staff of the same University and undergraduate 
and graduate students) their joint efforts being able to offer 
huge possibilities for the R&D&i National Web.

One of these Institutes is ITACA (“Instituto de Aplicaciones de 
las Tecnologías de la Información y de las Comunicaciones 
Avanzadas”), formed by 5 Research Groups, involving 
Electric and Electrical Engineers working in different fields. 
One of these groups is GEA (Spanish acronym of “Applied 
Electromagnetism Group”).

GEA is led by the current AMPERE President, Professor 
Elías de los Reyes, and has divided their Research lines in 
three directions: Electromagnetic Compatibility, Antenna 
Measurements and Microwaves.

The first one, Electromagnetic Compatibility, involves 
measurements in an Anechoic Chamber as well as research 
in Numerical Methods to characterize and better understand 
the Electromagnetic Compatibility.

The second one, Antenna Measurements, involves 
measuring the electromagnetic radiation, ensuring that 
such radiation is below the levels recommended by 
the International Organizations. It is also intended to 
develop different procedures to measure the radiations 
and, currently also develops procedures to measure the 
SAR of mobile telephones.

Finally, the third one involves the use of Microwaves.  This 
area, led by AMPERE steering committee member Prof. 
José M.
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ITACA, Spain’s Answer to Technology Transfer

by Prof. Felipe L. Peñaranda-Foix
Dpto. de Comunicaciones
Universidad Politécnica de Valencia
VALENCIA SPAIN

José M. Catalá-Civera and AMPERE member Prof. 
Felipe L. Peñaranda-Foix, concerns several items related 
to Microwaves. It is worth mentioning the important 
results and projects related with Microwave Heating, 
where the Group has developed different prototypes for 
rice and wood disinfection, leather drying and rubber 
vulcanization. Other important results are related with 
electromagnetic characterization and in particular to 
different ways of measuring the dielectric and magnetic 
properties of materials. This method involves transmission 
lines (waveguides or coaxial lines) methods as well as 
cavity ones or open coaxial methods. In cavity methods the 
group is developing fast and efficient methods to measure 
the unloaded quality factor and resonant frequency. Here 
attempts are made to develop an inexpensive measurement 
system, including a home-made calibration kit, specifically 
for the use by manufacturers of diverse materials to be 
able to measure the dielectric or magnetic properties 
but who lack the basics of electromagnetism but need to 
characterize their products. Finally, the last main research 
line is focused on the development of sensors. With the 
experience acquired by the items previously the possibility 
of making sensors for non-destructive sensing arises as one 
of the most promising lines to be developed.

So in summary, Institutes are being set-up near the 
campuses of Spanish Universities as an important way to 
improve the R&D&i, and ITACA, as one of the first Institutes 
created in Spain, appears as one of the leading Institutes in 
this national web. And, of course, group GEA, as ITACA’s 
member, appears as a really promising one.

For more information contact:
Dr. FELIPE L. PENARANDA-FOIX
Dpto. de Comunicaciones
Universidad Politécnica de Valencia
C/ Camino de Vera, s/n
46022-VALENCIA
(SPAIN)

Tel: +34+96+3877300/+34+96+3879711
Fax: +34+96+3877309
e-mail: fpenaran@dcom.upv.es

Your news and views are always welcome
Please write to the Editor:

Dr Ricky Metaxas, Electricity Utilisation Group
St John’s College, University of Cambridge

Cambridge CB2 1TP, UK
Tel: +44 1223 338646  Fax: +44 1223 337720

Email: acm33@cam.ac.uk
www2.eng.cam.ac.uk/~acm/eug.html    www.ampereeurope.org

The information contained in this newsletter 
is shown for the benefit of AMPERE members. 

All contributions are believed to be correct and AMPERE 
accepts no responsibility for any damage or liability 

that may result from information contained in this publication. 
Readers are therefore advised to consult experts 

before acting on any information contained in this newsletter. 
© Association for Microwave Power in 
Europe for Research and Education
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M.Sc. and Pg.Dip. Courses in High Power RF Science 
and Engineering: Graduation of its First Students

Lancaster and Strathclyde Universities have established 
a new M.Sc. and Postgraduate Diploma course specific 
to the issues of high power RF science and engineering. 
The course was first launched in September 2004. It was 
developed at the request of the High Power RF Faraday 
Partnership and its industrial members to fulfil a training 
requirement that is outside of the scope of undergraduate 
degrees in physics and engineering. Key themes of the 
course are the design of High Power Microwave and RF 
sources, amplifiers, transmission lines, resonators and 
antenna for application in particle accelerators, light 
sources, medical linacs, industrial processing, radar, fusion 
research and satellite communications. High power RF 
techniques are key skills required for flagship science 
programs. Such programs can only flourish if there is an 
adequate supply of suitably trained RF engineers and 
scientists.

Last September we saw our first four full time students 
graduate, three of whom are pictured below.

by Dr Amos Dexter
Course Director
Lancaster University

contact hours and are each taught intensively over a two 
week period minimising the time that part-time students 
need to be away from work. Most of the lectures are given 
over a video link between Strathclyde and Lancaster. The 
lectures have also become a key component for training 
Ph.D students at Lancaster and Strathclyde. We have 
just extended the video link to the Cockcroft Institute at 
Daresbury so that the teaching material is available to Ph.D 
students and staff researching and studying accelerator 
science and technology.

Course development is overseen by an industrial steering 
committee, members of which include e2v technologies 
Ltd, TMD Technologies Ltd, Milmega, ASTec and DSTL.

The Universities also offer individual modules tailored to 
specific interests for those with specific interests who do 
not wish to complete a M.Sc.. The next course start date is 
September 2006. 

More information is available from 
Dr Amos Dexter 
Engineering Department 
Lancaster University 
Lancaster LA1 4YR
UK

or visit

www.engineering.lancs.ac.uk/postgraduate/ or 
http://reld.phys.strath.ac.uk/MScindex.htm.

The picture shows (from left to right) Prof. Alan Phelps, Allan 
Cannon, Sandra McConville, Philip MacInnes and Dr Kevin 
Ronald. The students Allan, Sandra and Philip all received 
prizes from Anritsu UK to mark their achievements. Allan 
Cannon is now employed by MBDA. Sandra and Philip 
are pursuing PhDs in Physics. Our first cohort of part-time 
industry-based students who take the course spread over 
two years are due to graduate in September 2006. 

The course consists of six taught modules and a research 
project. The modules, Advanced Electromagnetics, Physical 
Processes, Passive Components, Active Components, Power 
Supplies and High Power RF Systems each have about 30 
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International Conference on Electromagnetic Fields, 
Health and Environment 2006, EHE’06 

27-29 April 2006
Madeira Island (PORTUGAL)
For details contact: 
www.apdee.org/ehe06

IEEE CEFC 2006

The Twelfth Biennial IEEE Conference on Electromagnetic Field 
Computation CEFC 2006 will be held in Miami, Florida USA, 
30 April - 3 May 2006. 

Visit the conference website at 
http://www.cefc2006.com. A detailed call for papers can be 
downloaded from the website.

IMPORTANT DATES
Early Registration Due: 24 March 2006
Final (Extended) Paper Due: 24 April 2006

For further information contact: 
Professor Jan K. Sykulski
Head of Electrical Power Engineering Research Group
School of Electronics and Computer Science
University of Southampton
Highfield, Southampton, SO17 1BJ, United Kingdom

Tel: +44 (0)23 8059 3448   Fax: +44 (0)23 8059 3709
E-mail: jks@soton.ac.uk
http://www.ecs.soton.ac.uk/people/jks

18th European Conference on the Atomic and Molecular 
Physics of Ionised Gases (ESCAMPIG XVIII)

12-16 July 2006
Grand Hotel Tiziano e dei Congressi - Lecce, Italy  

For more information contact: 
Mario Cacciatore and Santolo De Benedictis
Co-chairmen of the Local Organizing Committee 
ESCAMPIG-XVIII
website: http://escampig18.ba.imip.cnr.it 
info: escampig18@ba.imip.cnr.it 

IMPI 2006

The 40th Annual IMPI Symposium will be held during 
8-11 August 2006 at the 
Royal Sonesta Hotel, Boston, Massachussetts, USA

The Planning Committee is:
Industrial, Scientific and Medical Instrumentation Program
Dr. Nguyen Tran, Swinburne Institute of Technology, Australia
Microwave Ovens and Food Technology Program
Matthew Lorence, MattPak Consulting, USA

For more information contact:
International Microwave Power Institute 
7076 Drinkard Way
Mechanicsville, VA 23111 USA
Phone: +1 (804) 559-6667     Fax: +1 (804) 559-4087 
info@impi.org

MAOS 2006 

Advances in Microwave-Assisted Organic Synthesis 
MAOS 2006 - Conference and Exhibition

26-27 August 2006 
Lorand Eötvös University, Budapest, Hungary 

For more information contact: 
http://www.uni-graz.at/~kappeco/maos/index.htm

3rd International Conference 
on Microwave Chemistry 2006

3-7 September 2006
Brno, Czech Republic

Website address:  
http://microwaves2006.sci.muni.cz/index.html

IMPORTANT DATES
Abstract submission           15 April 2006
Notification of Acceptance   22 April 2006
Early registration                 30 April 2006
Late registration                  30 June 2006
Final abstract submission    1 June 2006

Conference fee EUR 500 (includes full meal, social programme 
and accommodation)

For more details contact: 
Milan Hajek: hajek@icpf.cas.cz  or 
organizers: microwaves2006@sci.muni.cz

IDS (Industrial Drying Symposium) 2006 

20-23 August 2006, Budapest, Hungary  

The institutional organizer of the 15th International Drying 
Symposium is the Department of Physics and Process Control, 
Faculty of Mechanical Engineering, Szent István University 
Gödöllö, Hungary. The scope of the Symposium is to provide 
a forum for the presentation of new results in research, 
development and applications in drying and dewatering 
technologies. The Symposium aims at bringing together 
leading researchers and practitioners from academia and 
industry of many countries.

For more details visit:
http://fft.gau.hu/events/ids2006.html

4th International Workshop on 
“Biological Effects of Electromagnetic Fields” 

16-20 October 2006, Island of Crete 

For more details please visit our web sites:

http://imm.demokritos.gr/bioeffects  and
www.telecomlab.gr/bioeffects

additional information contact:
Ms Ketty Apostolou Workshop Secretary

News  &  Events



The Magdrive1000 represents cutting edge technology
regarding power supply for standard magnetrons.
A built in CPU circuit regulates the internal filament

current circuitry and the anode power level applied to the
magnetron.
The behaviour of the magnetron is checked and regula-
ted in order to minimize moding and to ensure maximum
magnetron lifetime under all load conditions.
This new technology makes Magdrive1000 the perfect

choice for industrial products, for industrial installations
and for microwave laboratory work.
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