
Preface

Electroheat is the technology of converting electrical energy into heat, mostly in
industrial applications.

Electroheat technologies have greatly contributed to the industrial development
during the twentieth century. In fact, the first applications date back to the early
decades of that century, regarding arc furnaces for manufacture of calcium carbide
and electric steel melting and, later on, induction and resistance furnaces. But the
development became particularly rapid, in terms of both applications and research,
especially in the last 50 years.

In particular, the continuous increase of energy and labor costs has further
increased the importance of these technologies making them play a crucial role in
the industrial activity of all industrial countries.

Due to the variety of applications, in the past each technology was considered a
single independent engineering discipline which was often known only within its
own field of application and therefore in a small circle of users.

In reality, the characteristics of all electroheating applications in production
processes arise from their common origin, i.e., the transformation of electrical
energy into heat, and soon it appeared more appropriate to treat them as a homo-
geneous topic. Such opportunity emerged progressively in the last 50 years with the
increase of applications in the industry of traditional electroheat techniques and the
introduction of new technological processes [1–7].

This book is intended as a basic teaching text for students and teachers dealing
with industrial applications of electroheat. It is based on a series of lectures given by
the author and his colleagues for many years at the engineering faculty of Padua
University in courses for electrical engineering, material science engineering, and
chemical engineering. It is hoped that it will also be useful to industrialists, engi-
neers, scientists, and technicians who are more generally interested in industrial
applications, efficiency of heating processes, and energy saving.

This book is subdivided into two introductory chapters dealing with heat transfer
and electromagnetic phenomena in electrotechnologies and five chapters where the
traditional most widespread industrial electroheat technologies are presented.
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With this subdivision, this textbook may be useful to different teachers either
adopting it as reference text for a basic comprehensive teaching program, or for
organizing shorter courses at undergraduate or higher technicians level by selecting
the topics of their interest.

Since the field of electroheat is extremely wide, taking into account the necessity
of limiting the extent of a general basic course, some highly specialized tech-
nologies, such as laser, plasma, electron beam, heat pumps, infrared heating, and
others have been omitted and the reader must address to specialized books and
papers.
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