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Electromagnetic Compatibility (EMC) is a fast growing area of sci-
ence and technology. From the practical application point of view, if the
EMC problems are not solved properly, it will affect the intemational and
domestic business trading, the progress of the society and influence the
health of people. The EMC problems have been paid much more attention
by all societies and communities in the world due to its complexity and
challenging problems. Many books, journals, magazines and Conferences
are concentrating to discuss this subject. But in China, there has not
been a published book classify the EMC problems by means of the numer-
ical computation based on the electromagnetic field concepts. This book
absorbs the research results of the authors, and may be regarded as the
first book to classify the EMC problems in the design stage of devices or
systems to satisfy the EMC standard by means of electromagnetic field
analysis and computer modeling.

The book covers broad areas of know ledge, including the basic con-
cepts of electromagnetic fields, the computer modeling techniques for
electromagnetic compatibility problems and the numerical analysis meth-
ods, especially some of the methods that are very useful to solve the EMC
problems such as the time domain FEM and the harmonic balance FEM
that are not mentioned in other numerical calculation books. In the aspect
of computational technology, the high performance parallel computation by
cluster of personal computers and the visualization techniques are intro-
duced.

The practical problem discussed in the book includes the magnetic




fields produced by current bus in power frequency, the radiation by an-
tenna, heat sink, and by high frequency cable, cross talk in transmission
lines, current and field distribution in building caused by lightning stroke
and the characteristic of electro static discharge. Further more, the au-
thors pay great attention to the Comparison between the numerical results
and the measurement results.

Compared to the big range of EMC problems, the authors can only
provide some limited application problems and the surface of this area.
Because the knowledge of the authors are not consummate enough, they
would appreciate the remarks, discussions and suggestions from all of the
researchers working in this area. ’

Enclosed in the book is one CD, which includes some computer
codes, the derivation of some equations and the materials causing the text
tedious.

The book is divided into 6 chapters:

Chapter 1 Principle of Electromagnetic Compatibility (EMC) and
Modeling

Chapter 2 Numerical Methods for EMC

Chapter 3 Multi — Conductor Transmission Line and Interference

Chapter 4 Electromagnetic Interference in Low Frequency

Chapter 5 Electromagnetic Interference in High Frequency

Chapter 6 Electromagnetic Interference by Pulse

The book is designed for the graduate students and senior undergrad-
uate students at universities majoring in electrical and electronic engineer-
ing as textbook and the related engineers as reference book.

The sections 1, 2 of Chapterl, section 1 of Chapter2, Chapter3,
sections 1, 3, 5 of Chapter6, are written by Peibai ZHOU; the sections
3, 4 of Chapterl, the sections 2, 3, 4, 5 of Chapter2, the sections 1,
2 of Chapterd, the ChapterS, and the section 2 of Chapter6 are written by
Junwei LU; the sections 3, 4 of Chapter4 and the section 4 of Chapter6



are written by Zhencai FU and Yapin DU. All of the book is re — orga-
nized and revised by Peibai ZHOU.

Thanks for Professor Naixiang MA helps to bring about the publica-
tion of this book and many good remarks. Dr. Shanshi WANG, working
in Nanjing University of Aeronautics and Astronautics, who wrote the code
of the cross talk in multi — conductor lines and the research asistant Xiao
DUAN of Griffith University helped the translation of Junwei LU’ s En-
glish manuscripts.

Thanks for the financial support of the publication by the funding of
China Electric Power Press, especially the detailed help from the Director
of Electrical Equipment Editorial Dept. Shugui CHEN. Also thanks for
the support of the family of the authors.

Authors 2005, March
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