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RF GENERATORS

Established in 1978,
STALAM is a world
leader
in
the
development, design
and manufacture of
equipment
where
capacitive
electromagnetic fields at
I.S.M. frequencies are
exploited for a variety
of heating and drying
Alberto Ciscato
applications on raw materials, intermediate and
finished industrial products.

The generators are entirely designed and
manufactured by STALAM according to the
specific industrial use. Technically speaking, the
generators are of the lumped components type,
having high efficiency (Q factor) and
outstanding reliability.

As a member of AEI (Italian Electronic and
Electro-technical Association) and of ACIMIT
(Association of Italian Manufacturers of
Machinery for the Textile Industry) STALAM cooperates actively with prestigious universities and
research institutes for the development of the RF
technology both towards generation techniques
and technological applications.
STALAM also co-operates with other leading
Italian machinery manufacturers for the
development of innovative drying technologies
and for the supply of "turn key" automated and
integrated processing lines. Presently, more than
1000 STALAM radio frequency equipment are in
operation, with rated powers ranging from 3 to
250 kW; from the simple, manually operated
machine, to the fully automated line complete
with computerised control and supervision
systems.
Exporting about two thirds of its production to
the
five
continents,
STALAM
provides
professional and prompt commercial and
technical
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➠

Editor’s Comment
This issue features one of the most successful
companies in the world which manufactures
radio frequency equipment for a variety of
industrial applications. Alberto Ciscato gives a
brief outline of the radio frequency dryers that
Stalam s.r.l. markets all over the world.
One would have thought that by now we would
be saturated by books which encompass
microwave heating, so the appearance of yet
another book could be justifiably greeted with
alarm. However, the major difference with this
latest book, entitled, Handbook of Microwave
Technology for Food Applications and edited by
Datta and Anantheswaren, is that it is
compiled by food technologists and consists of
thirteen chapters written by well known
colleagues in the microwave and food
processing communities. It is reviewed by John
Bows of Unilever on page 3, who thoroughly
recommends it.
This issue also includes a list of publications
from the UK regarding many electroheat and
electricity utilisation processes from our own
field of dielectric heating and electromagnetic
heating to laser, plasma, electric discharge and
many other forms of heating. If a member
wishes to receive any of these free of charge,
please let the editor know.
Ricky Metaxas
EUG, Cambridge University

➠ All the components are amply oversized and
of the best international makes; they are easily
and quickly accessible, so that any replacement
or maintenance operation can be carried out by a
non-specialised staff. Generators with 10, 20, 30,
40, 50, 60, 70/75, 85 and 100 kW rated RF
output power are available.

Thanks to an automatic power control relay
fitted in the RF power adjustment circuit, tripping
of the machine due to overload, which normally
takes place in the machines where the electrodes
height has to be adjusted manually, is also
avoided.
POWER DENSITY ON THE PRODUCT

COOLING SYSTEM OF THE TRIODES
Whatever is the rated power (excluding the 10 and
20 kW output power models, which are air cooled
only), STALAM can offer either water cooled
generators or air cooled generators.
The standard cooling system is made up of a
double - internal pure water - external tap
water - circuit, fitted with stainless steel heat
exchanger, water circulation pump, flow
modulating valve and looping circuit with ionic
exchange resin bed filter (10 kg, to be replaced
every few years). The pump re-circulates the pure
water of the internal circuit, which is in its turn
cooled down through the heat exchanger fed with
the tap water supplied by the user (up to about
28°C). It is designed in order to allow the longest
possible life of the triodes, and it does not
require periodic maintenance operations.

Probably, the most important characteristic of
STALAM dryers is the low power density
supplied to the product being dried, so that the
heating process is much more gentle and the
quality of the final product is greatly enhanced.
In STALAM machines the power density is 7 to 12
kW/m2 of electrode surface, whilst in other
machines available in the market it is well above
12 kW/m2. This is the reason why STALAM
equipment can successfully process also
thermo-sensitive products.
FIELDS OF APPLICATION
STALAM equipment are successfully operating in
textile industry to dry many different fibres and
yarns. Natural and synthetic materials are
processed in different forms as packages,
bobbins, hanks, loose stock, slivers, tops, bumps
etc.

Upon request, and considering the specific
climatic conditions in the customer's factory
location, generators fitted with a forced-air cooling
system can be supplied as well. Air filters are
easily removable for periodic cleaning operations
and replacement. The cooling air flow and
temperature are kept under control by suitable
sensors for full protection of the triode.
ADJUSTMENT OF THE RF POWER
In STALAM dryers the RF power can be adjusted
according to the product being dried without
changing the distance between the application
electrodes, by means of a semi-automatic device
which controls the power supplied to the product
through a variable capacitor, located in the
generator rather than inside the drying cabinet.
This RF power adjustment system allows a greater
versatility and especially an easier and safer
operation, because the operator is not compelled
to check and adjust the height of the electrodes
according to the size and moisture content of the
products being processed. Therefore the
possibility does not exist to regulate the electrodes
in a wrong position, causing material crashes
against the upper electrode.

Two twin equipment positioned side by side for drying textile yarns

Close-up of the dryers
continued on page 3
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➠ Also,

STALAM has an important rule in
designing, manufacturing and commissioning
equipment for the food industry in the following
fields:
• Conveyorised TEMPERING/THAWING systems
suitable for different frozen products as meat,
fish, vegetables, fruits etc.
• Conveyorised PASTEURISING systems suitable
for diary, packed vegetables etc.
• Automatic STERILISING systems suitable for
liquid products, as fruit preparations for
comfitures and yoghurts, custard, ice cream
preparation, milk etc.

Equipment for pasteurising small cartons filled with foodstuffs

For more information contact stalam@stalam.com
or Tel: +39 424 590450 Fax: +39 424 590722
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Book Review:
Handbook of Microwave
Technology for Food Applications,
eds Datta & Anantheswaren, 2001.

The book covers a diverse
range of topics from
fundamentals
of
microwave
heating,
chemical, biological and
compositional
effects,
industrial
processing,
product and packaging
development, and safety.
John Bows
The focus on food ensures
this handbook is as much a practical, working
manual as a review and reference source.
Thirteen
chapters
(co)authored
by
18
contributors, all highly knowledgeable or world
leaders in their respective expertise areas, provide
a thorough grounding and a wealth of insights
invaluable for new and experienced practitioners
alike. Although 14 authors are based in the US,
this does not overly bias the contents, as most
microwave technology (e.g. packaging, processing)
was first developed or commercialised in the US.
Each chapter ends with a large reference list
which is an excellent source for further reading.
Two chapters stand out for me. Chapter 12 on
Packaging covers the latest in microwave active
packaging (susceptors, antennae), and Chapter 7,
a fascinating review of the history, current
situation and future potential of industrial
microwave food processing.

ADVERTISE in the AMPERE NEWSLETTER
Advertise your products and services
in future issues of the AMPERE NEWSLETTER

Rates:
1/4 page: £60
1/8 page: £40

SAVE 10%

The first chapter focuses on the fundamentals of
electromagnetics, providing a thorough review of
the subject which is treated simply and conveyed
with good physical meaning. Refreshingly clear
explanations are given for standard microwave
terms such as modes, boundary conditions and
skin depth.

for three consecutive issues or more
The AMPERE Newsletter is distributed to microwave and radio
frequency academics, industrialists and practitioners. At a stroke
you will be able to reach all those individuals and companies who
can make use of your product and/or services.

A.C. Metaxas
Electricity Utilisation Group • Engineering Department
University of Cambridge • Cambridge CB2 1PZ, UK
Tel: +44 1223 332680
Fax: +44 1223 332662
Email: acm@eng.cam.ac.uk
http://www2.eng.cam.ac.uk/~acm/eug.html
www.ampereeurope.org

The second chapter discusses the magnitude and
uniformity of microwave absorption in an oven.
Many examples bring to life the earlier theory to
explain effects such as resonance, focused or
centre heating. Future developments in oven
design are very interesting, but more could have
been said about emerging "speed cookers" from
Turbochef, General Electric, Merrychef, etc, which
is also missing from the rest of the book.

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

continued on page 4
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➠ The third chapter is on dielectric properties of
food materials by the world authority Dr Stuart
Nelson who provides a thorough review with a
comprehensive reference list. The scarceness of
dielectric data for food in many areas (e.g. at
frozen,
pasteurisation
and
sterilisation
temperatures, as well as for many food types)
illustrates the "dielectric complexity" of food and
the difficulty in making accurate measurements.
This should forewarn the reader about the
underlying challenges of microwave heating for
food processors and product developers!
Following chapters focus on overviews of how to
simulate and model heat and mass transport
processes during microwave heating. A chapter on
food aromas provides quite an intense review of
microwave chemistry and Maillard reactions, of
more use to the specialist rather than the general
reader.
Chapter 6 on bacterial destruction and enzyme
inactivation provides a critical review of the
literature on thermal and non-thermal effects of
microwave heating of food. The authors provide a
well balanced account in one of the most
controversial areas of microwaves heating per se.
They conclude that non-thermal effects generally
appear inconclusive, citing that the literature
shows considerable lack of temperature control in
experimental studies.
Consumer, commercial and industrial microwave
ovens and heating systems provides a fascinating
historical and insightful review of industrial food
applications, companies and the people involved.
Starting in the early 1960's with custom built
systems, it was not until the early 1970's that
standard, modular systems for reasonably sized
markets were implemented. Apparently, Heinz
had the first tempering installation in 1972 for
frozen poultry. The authors describe why the only
sustained commercial successes are bacon
cooking and tempering frozen food. Their vast
knowledge of the area lends a tangible authority to
their insights for success and outlook for the
industry.

Microwave processes for the food industry
complements the earlier chapter with an extensive
review of industrial applications. Insights into lack
of success are very instructive, as is the discussion
of barriers to successful adoption of microwave
processes, and guidelines on future potential.
Potential applications should start with "Why
Microwaves?" rather than "Microwaves!".
The chapter on basic principles for using a home
microwave oven is quite a contrast to previous
chapters, with "rules of thumb" for heating and
cooking at home, based purely on practical
experience. However this sits well with other
chapters, having the feel of a "worked examples"
section.
Ingredient interactions and product development
provides an in-depth review of how, in particular,
the chemical composition of food components
influences the microwave interaction (e.g.
impedance matching, heating characteristics).
The chapter on microwave packaging focuses on
the functionality and commercial applications of
passive, and in particular, active packaging
(susceptors, antenna, hybrids). The authors
append a list of around 500 relevant US patents on
microwave packaging. Their excellent overview
provides much needed clarity to an area
overburdened with literally thousands of patents
but very few other reviews in the literature.
Safety in microwave processing reviews physical
(e.g. arcing, boil-over, leakage), microbiological
(e.g. pasteurisation, sterilisation) and chemical
migration issues. The author, being from a
legislative background, provides a logical and clear
approach describing the conventional processing
background and issues wherever relevant to the
microwave case.
continued on page 5

AMPERE Subscription Rates
Europe:
Worldwide:

Measurement and instrumentation describes
classic single point, 2D/surface and 3D
temperature and electric field measurement
methods, as well as some of the latest methods
currently being developed, although notable
exceptions include microwave and acoustic
radiometry.
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Contact:
Dr Ricky Metaxas, Electricity Utilisation Group, Engineering Department,
University of Cambridge, Cambridge CB2 1PZ, UK
Tel: +44 1223 332680 Fax: +44 1223 332662
Email: acm@eng.cam.ac.uk

www2.eng.cam.ac.uk/~acm/eug.html
www.ampereeurope.org

➠ There

are very few sources, if any, which
provide the breadth of advice, guidelines,
principles, clarity and insights into the
complexities of microwave heating of food. The
chapters are a mix of general review, specialist
treatments and simple, practical advice. But the
balance is maintained with good linking between
chapters, many examples, and is mostly up-todate.
I recommend without
hesitation this book to
Handbook of
anyone working with
MICROWAVE TECHNOLOGY FOR
food and microwaves,
FOOD APPLICATIONS
whether for research,
industrial
processing,
food service or home use.
Indeed, the book has
broader appeal for nonfood
applications
of
Ashim K. Datta
Ramaswamy C. Anantheswaran
microwaves
as
the
underlying
principles
are the same and the
lessons from commercial exploitation are
invaluable.

Booklets
The Arc Furnace / D J Swinden / EC4600-2.88
Electric Heating Elements (Sheathed) / H Barber,
J E Harry, and L Hobson / EC4698-2.88
The Electric Boiler / M E Horsley / EC4557-2.84
Guide To Induction Heating / EC4519-6.89
Direct Resistance Heating / E J Davies /
EC4715-6.88
Dielectric Heating For Industrial Processes /
EA1409-1.94
Plasma Heating For Industrial Processes /
EA1114-5.94

edited by

John Bows, Unilever Research Colworth,
Sharnbrook, Bedfordshire, UK.
Your news and views are always welcome

Electric Discharges For Heating / J E Harry /
ISBN 0 95 2214954
Radio Frequency Plastics Welding / H J Nicholls,
R Waggot, and R D Langman / EC471-2.88
Lasers And Their Industrial Applications /
W I Milne / EC4211-3.83
Electroheat Processes - Induction Heating /
F W Walkden / EA1013-4.91

Please write to the Editor:
Dr Ricky Metaxas
Electricity Utilisation Group
Engineering Dept, University of Cambridge
Cambridge CB2 1PZ, UK
Tel: +44 1223 332680 Fax: +44 1223 332662
Email: acm@eng.cam.ac.uk
www2.eng.cam.ac.uk/~acm/eug.html
www.ampereeurope.org

Induction Heating / N J Nicholls / EC4555-12.84
Heating With Electromagnetic Fields - A Unified
Approach / A C Metaxas / EC5055-9.89
Safety Guidelines For Industry - Electric
Immersion Heaters - Application To Heating
Liquids In Open Tanks And Vats

FREE PUBLICATIONS
Free
publications
in
Electroheat
and
Electricity applications from the UK’s exElectricity Council (EC)
The EUG has a stock of some booklets, books and
leaflets concerning a number of electroheat
applications, ranging from heat pumps to
induction heating and dielectric heating to lasers
and plasmas. Although some publications are over
10 or more years old, the information they
describe is of fundamental nature which
obviously spans many years. Members of AMPERE
are welcome to these publications FREE OF
CHARGE on a first come first served basis. Please
let the Editor know your requirements and he will
do his best to oblige. Happy reading.

Books
Electric Infra Red Heating For Industrial Process /
J R O’Connell, E F B Croft, and W C Hankins /
EA1017-12.91
Induction Heating Handbook / J Davies and
P Simpson, 1979 McGraw-Hill /
ISBN 0 07 084515 8
Technical Information Leaflets
Heat Recovery For Industry (leaflet) / EC4353-6.86
Industrial Applications of Dielectric Heating /
EC3464-10.87
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NEWS & EVENTS
9th AMPERE International Conference on Microwave &
HF Heating, Sept 2003, University of Loughborough
For more details contact:
Professor Jon Binner, IPTME, Loughborough University
Loughborough, Leicestershire LE12 3TU, UK
Tel: +44 1509 223162 Fax: +44 1509 223949
Email: J.Binner@lboro.ac.uk
or visit the following address
www.lboro.ac.uk/departments/iptme/research/ceramics/
index.html

Fourth International Conference on Computation in
Electromagnetics, Bournemouth, UK , 8-11 April 2002
Further details from CEM, 2002, IEE, Event Services,
Savoy Place WC2R OBL
Tel: +44 020 7344 5439
Fax:+44 020 7497 3633
E-mail: cem02@iee.org.uk
http://www.iee.org.uk/Conf/CEM2002/

37th Annual IMPI Symposium, Sheraton Atlantic City
Convention Center Hotel, Atlantic City, New Jersey
July 17-20, 2002
For more details contact:
IMPI, 10210 Leatherleaf Court, Manassas Virginia USA
Tel: 701 257 1415
Fax: 701 257 0213
or visit www.impi.org

Newsletters on-line

EMC EUROPE 2002 - 5th International Symposium on
Electromagnetic Compatibility September 9-13, 2002,
Sorrento, Italy
The 5th International Symposium on Electromagnetic
Compatibility (EMC) will be held in Sorrento, near the
Amalfi coast and Mount Vesuvius is not far either. Nearest
airport is Naples. Four similar EMC Symposia were
previously held.

Those of you with web-sites and e-mail addresses would
have gathered by now that issue 31 of the Newsletter has
been placed in the AMPERE website since early January
accessed via a common password and username for all
members. Likewise all remaining Newsletter issues during
2002 will be placed on-line.
This is on a trial period and the Committee would like the
views of the membership as to what is preferred - to have
the Newsletter only on-line or to receive also a hard copy.
Some Committee members expressed the view that they
liked the feel of the Newsletter so for the time being both
options are available. Comments to the Editor please.

Further details from
emceurope2002@aei.it.
http://www.aei.it/emceurope2002/index.htm

12 Porte du Grand Lyon,
01707 Neyron Cedex, France
T: +33 4 72 01 81 60
F: +33 4 72 01 81 79
email: commercial@sairem.com
web: www.sairem.com

-

3rd World Congress, Sept 22-26, 2002
Sydney Australia
Arrangements for staging the next World Congress
on Microwave and Radio Frequency Applications are
well under way.
For further information contact:

LABORATORY

PAPER

MICROWAVE & RADIO FREQUENCY

-

For technical enquiries contact:

Tel: +1-608-262-8548
Fax: +1- 608-262-1267
E-mail: booske@engr.wisc.edu.

915 MHz

CHEMISTRY - PLASMA - FOOD - RUBBER
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CARDBOARD

John H. Booske (Technical Programme Chair)
Electrical and Computer Engineering Department
University of Wisconsin-Madison
1415 Engineering Drive
Madison, WI 53706, USA

RF (6.78 MHz - 13.56 MHz - 27.12 MHz) :
- generators from 120 W to 100 kW,
- manual or automatic matching boxes,
- laboratory systems,
- industrial batch systems or tunnels.

-

COMPOSITE MATERIALS

Tel: +61 2 9262 2277
Fax: +61 2 9262 3135;
E-mail: mrfa2002@tourhosts.com.au
www.microwave-rf.org

MW (915 MHz - 2,450 MHz - 5.8 to 18 GHz) :
- generators from 25 W to 100 kW,
- components,
- monomode/multimode cavities for laboratory
(plasma, heating),
- industrial batch systems or tunnels.

TEXTILE

3WC Managers
GPO Box 128
Sydney, NSW 2001
Australia

-

WOOD

2,450 MHz

SAIREM, world leader in microwave & radio
frequency equipment for laboratory or industry.

