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Interest in permanent magnet synchronous machines (PMSMs) is continuously
increasing worldwide, especially with the increased use of renewable energy and
the electrification of transports. This book contains the successful submissions of
fifteen papers to a Special Issue of Energies on the subject area of “Permanent
Magnet Synchronous Machines”. The focus is on permanent magnet
synchronous machines and the electrical systems they are connected to. The
presented work represents a wide range of areas. Studies of control systems,
both for permanent magnet synchronous machines and for brushless DC motors,
are presented and experimentally verified. Design studies of generators for wind
power, wave power and hydro power are presented. Finite element method
simulations and analytical design methods are used. The presented studies
represent several of the different research fields on permanent magnet machines
and electric drives.
List of members in each volume.
This Second Edition extensively covers advanced issues/subjects in electric
machines, starting from principles, to applications and case studies with ample
graphical (numerical) results. This textbook is intended for second (and third)
semester courses covering topics such as modeling of transients, control
principles, electromagnetic and thermal finite element analysis, and optimal
design (dimensioning). Notable recent knowledge with strong industrialization
potential has been added to this edition, such as: Orthogonal models of
multiphase a.c. machines Thermal Finite Element Analysis of (FEA) electric
machines FEA–based–only optimal design of a PM motor case study Line start
synchronizing premium efficiency PM induction machines Induction machines
(three and single phase), synchronous machines with DC excitation, with PM-
excitation, and with magnetically salient rotor and a linear Pm oscillatory motor
are all investigated in terms of transients, electromagnetic FEM analysis and
control principles. Case studies, numerical examples, and lots of discussion of
FEM results for PMSM and IM are included throughout the book. The optimal
design is treated in detail using Hooke–Jeeves and GA algorithms with case
comparison studies in dedicated chapters for IM and PMSM. Numerous
computer simulation programs in MATLAB® and Simulink® are available online
that illustrate performance characteristics present in the chapters, and the FEM
and optimal design case studies (and codes) may be used as homework to
facilitate a deeper understanding of fundamental issues.
Electric energy is arguably a key agent for our material prosperity. With the
notable exception of photovoltaic generators, electric generators are exclusively
used to produce electric energy from mechanical energy. More than 60% of all
electric energy is used in electric motors for useful mechanical work in various
industries. This book presents the modeling, performance, design, and control of
reluctance synchronous and flux-modulation machines developed for higher
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efficiency and lower cost. It covers one- and three-phase reluctance synchronous
motors in line-start applications and various reluctance flux-modulation motors in
pulse width modulation converter-fed variable speed drives. FEATURES
Presents basic and up-to-date knowledge about the topologies, modeling,
performance, design, and control of reluctance synchronous machines. Includes
information on recently introduced reluctance flux-modulation electric machines
(switched- flux, flux-reversal, Vernier, transverse flux, claw pole, magnetic-geared
dual-rotor, brushless doubly fed, etc.). Features numerous examples and case
studies throughout. Provides a comprehensive overview of all reluctance electric
machines.
This book covers the complete syllabi prescribed for undergraduate courses in
electrical, electronics, mechanical and instrumentation engineering offered by
various Indian universities. The objective of this text is to provide thorough
knowledge in the emerging field of special electrical machines. It discusses the
stepper motor, switched reluctance motor, permanent magnet dc and ac motors,
brushless dc motors, single phase special electric motors, servomotors, linear
electric machines and permanent magnet axial flux machines. Key Features •
Chapter on permanent magnet axial flux machines (not available in other Indian
authors' books) • Numerous worked-out examples • Based on classroom tested
materials • Simplified mathematical analysis Besides undergraduate students,
the book will also be useful to the postgraduate students specialising in drives
and control, power electronics, control systems and mechatronics.
A unique approach to sensorless control and regulator design of electric drives Based
on the author's vast industry experience and collaborative works with other industries,
Control of Electric Machine Drive Systems is packed with tested, implemented, and
verified ideas that engineers can apply to everyday problems in the field. Originally
published in Korean as a textbook, this highly practical updated version features the
latest information on the control of electric machines and apparatus, as well as a new
chapter on sensorless control of AC machines, a topic not covered in any other
publication. The book begins by explaining the features of the electric drive system and
trends of development in related technologies, as well as the basic structure and
operation principles of the electric machine. It also addresses steady state
characteristics and control of the machines and the transformation of physical variables
of AC machines using reference frame theory in order to provide a proper foundation
for the material. The heart of the book reviews several control algorithms of electric
machines and power converters, explaining active damping and how to regulate
current, speed, and position in a feedback manner. Seung-Ki Sul introduces tricks to
enhance the control performance of the electric machines, and the algorithm to detect
the phase angle of an AC source and to control DC link voltages of power converters.
Topics also covered are: Vector control Control algorithms for position/speed
sensorless drive of AC machines Methods for identifying the parameters of electric
machines and power converters The matrix algebra to model a three-phase AC
machine in d-q-n axes Every chapter features exercise problems drawn from actual
industry experience. The book also includes more than 300 figures and offers access to
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an FTP site, which provides MATLAB programs for selected problems. The book's
practicality and realworld relatability make it an invaluable resource for professionals
and engineers involved in the research and development of electric machine drive
business, industrial drive designers, and senior undergraduate and graduate students.
To obtain instructor materials please send an email to pressbooks@ieee.org To visit
this book's FTP site to download MATLAB codes, please click on this link:
ftp://ftp.wiley.com/public/sci_tech_med/electric_machine/ MATLAB codes are also
downloadable from Wiley Booksupport Site at http://booksupport.wiley.com
This book is intended for a course that combines machinery and power systems into
one semester. It is designed to be flexible and to allow instructors to choose chapters a
la carte, so the instructor controls the emphasis. The text gives students the information
they need to become real-world engineers, focusing on principles and teaching how to
use information as opposed to doing a lot of calculations that would rarely be done by a
practising engineer. The author compresses the material by focusing on its essence,
underlying principles. MATLAB is used throughout the book in examples and problems.
Vols. for 1932- include a separately paged section of abstracts (1948-Mar. 1954 called
Engineering abstracts. Section 3. Shipbuilding and marine engineering, v. 11-17, no. 3;
Apr. 1954- called Marine engineering and shipbuilding abstracts, v. 17, no. 4-
In our contribution, the use of MARC in electrical drives is discussed. A simplifield
MARC method that does not implicity require to know the structure of the controlled
plant, is presented. Results of simulation are given on the example of DC drive
positioning.
In one complete volume, this essential reference presents an in-depth overview of the
theoretical principles and techniques of electrical machine design. This timely new
edition offers up-to-date theory and guidelines for the design of electrical machines,
taking into account recent advances in permanent magnet machines as well as
synchronous reluctance machines. New coverage includes: Brand new material on the
ecological impact of the motors, covering the eco-design principles of rotating electrical
machines An expanded section on the design of permanent magnet synchronous
machines, now reporting on the design of tooth-coil, high-torque permanent magnet
machines and their properties Large updates and new material on synchronous
reluctance machines, air-gap inductance, losses in and resistivity of permanent
magnets (PM), operating point of loaded PM circuit, PM machine design, and
minimizing the losses in electrical machines> End-of-chapter exercises and new direct
design examples with methods and solutions to real design problems> A
supplementary website hosts two machine design examples created with MATHCAD:
rotor surface magnet permanent magnet machine and squirrel cage induction machine
calculations. Also a MATLAB code for optimizing the design of an induction motor is
provided Outlining a step-by-step sequence of machine design, this book enables
electrical machine designers to design rotating electrical machines. With a thorough
treatment of all existing and emerging technologies in the field, it is a useful manual for
professionals working in the diagnosis of electrical machines and drives. A rigorous
introduction to the theoretical principles and techniques makes the book invaluable to
senior electrical engineering students, postgraduates, researchers and university
lecturers involved in electrical drives technology and electromechanical energy
conversion.
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A clear explanation of the technology for producing and delivering electricity Electric Power
Systems explains and illustrates how the electric grid works in a clear, straightforward style
that makes highly technical material accessible. It begins with a thorough discussion of the
underlying physical concepts of electricity, circuits, and complex power that serves as a
foundation for more advanced material. Readers are then introduced to the main components
of electric power systems, including generators, motors and other appliances, and
transmission and distribution equipment such as power lines, transformers, and circuit
breakers. The author explains how a whole power system is managed and coordinated,
analyzed mathematically, and kept stable and reliable. Recognizing the economic and
environmental implications of electric energy production and public concern over disruptions of
service, this book exposes the challenges of producing and delivering electricity to help inform
public policy decisions. Its discussions of complex concepts such as reactive power balance,
load flow, and stability analysis, for example, offer deep insight into the complexity of electric
grid operation and demonstrate how and why physics constrains economics and politics.
Although this survival guide includes mathematical equations and formulas, it discusses their
meaning in plain English and does not assume any prior familiarity with particular notations or
technical jargon. Additional features include: * A glossary of symbols, units, abbreviations, and
acronyms * Illustrations that help readers visualize processes and better understand complex
concepts * Detailed analysis of a case study, including a Web reference to the case, enabling
readers to test the consequences of manipulating various parameters With its clear discussion
of how electric grids work, Electric Power Systems is appropriate for a broad readership of
professionals, undergraduate and graduate students, government agency managers,
environmental advocates, and consumers.
Electric Motors and Drives: Fundamentals, Types and Applications provides information
regarding the inner workings of motor and drive system. The book is comprised of nine
chapters that cover several aspects and types of motor and drive systems. Chapter 1
discusses electric motors, and Chapter 2 deals with power electronic converters for motor
drives. Chapter 3 covers the conventional d.c. motors, while Chapter 4 tackles inductions
motors – rotating field, slip, and torque. The book also talks about the operating characteristics
of induction motors, and then deals with the inverter-fed induction motor drives. The stepping
motor systems; the synchronous, switched reluctance, and brushless d.c. drives; and the
motor/drive selection are also covered. The text will be of great use to individuals who wish to
familiarize themselves with motor and drive systems.
Machine learning (ML) and deep learning (DL) algorithms are invaluable resources for Industry
4.0 and allied areas and are considered as the future of computing. A subfield called neural
networks, to recognize and understand patterns in data, helps a machine carry out tasks in a
manner similar to humans. The intelligent models developed using ML and DL are effectively
designed and are fully investigated – bringing in practical applications in many fields such as
health care, agriculture and security. These algorithms can only be successfully applied in the
context of data computing and analysis. Today, ML and DL have created conditions for
potential developments in detection and prediction. Apart from these domains, ML and DL are
found useful in analysing the social behaviour of humans. With the advancements in the
amount and type of data available for use, it became necessary to build a means to process
the data and that is where deep neural networks prove their importance. These networks are
capable of handling a large amount of data in such fields as finance and images. This book
also exploits key applications in Industry 4.0 including: · Fundamental models, issues and
challenges in ML and DL. · Comprehensive analyses and probabilistic approaches for ML and
DL. · Various applications in healthcare predictions such as mental health, cancer, thyroid
disease, lifestyle disease and cardiac arrhythmia. · Industry 4.0 applications such as facial
recognition, feather classification, water stress prediction, deforestation control, tourism and
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social networking. · Security aspects of Industry 4.0 applications suggest remedial actions
against possible attacks and prediction of associated risks. - Information is presented in an
accessible way for students, researchers and scientists, business innovators and
entrepreneurs, sustainable assessment and management professionals. This book equips
readers with a knowledge of data analytics, ML and DL techniques for applications defined
under the umbrella of Industry 4.0. This book offers comprehensive coverage, promising ideas
and outstanding research contributions, supporting further development of ML and DL
approaches by applying intelligence in various applications.
Mechanical Engineering is defined nowadays as a discipline“which involves the application of
principles of physics,design, manufacturing and maintenance of mechanical
systems”.Recently, mechanical engineering has also focused on somecutting-edge subjects
such as nanomechanics and nanotechnology,mechatronics and robotics, computational
mechanics, biomechanics,alternative energies, as well as aspects related to
sustainablemechanical engineering. This book covers mechanical engineering higher
education with aparticular emphasis on quality assurance and the improvement ofacademic
institutions, mechatronics education and the transfer ofknowledge between university and
industry.
"With new examples and the incorporation of MATLAB problems, the fourth edition gives
comprehensive coverage of topics not found in any other texts." (Midwest).
This book is devoted to students, PhD students, postgraduates of electrical engineering,
researchers, and scientists dealing with the analysis, design, and optimization of electrical
machine properties. The purpose is to present methods used for the analysis of transients and
steady-state conditions. In three chapters the following methods are presented: (1) a method in
which the parameters (resistances and inductances) are calculated on the basis of geometrical
dimensions and material properties made in the design process, (2) a method of general
theory of electrical machines, in which the transients are investigated in two perpendicular
axes, and (3) FEM, which is a mathematical method applied to electrical machines to
investigate many of their properties.
A long established reference book: radical revision for the fifteenth edition includes complete
rearrangement to take in chapters on new topics and regroup the subjects covered for easy
access to information. The Electrical Engineer's Reference Book, first published in 1945,
maintains its original aims: to reflect the state of the art in electrical science and technology
and cater for the needs of practising engineers. Most chapters have been revised and many
augmented so as to deal properly with both fundamental developments and new technology
and applications that have come to the fore since the fourteenth edition was published (1985).
Topics covered by new chapters or radically updated sections include: * digital and
programmable electronic systems * reliability analysis * EMC * power electronics * fundamental
properties of materials * optical fibres * maintenance in power systems * electroheat and
welding * agriculture and horticulture * aeronautic transportation * health and safety *
procurement and purchasing * engineering economics
Brushless permanent-magnet motors provide simple, low maintenance, and easily controlled
mechanical power. Written by two leading experts on the subject, this book offers the most
comprehensive guide to the design and performance of brushless permanent-magnetic motors
ever written. Topics range from electrical and magnetic design to materials and control.
Throughout, the authors stress both practical and theoretical aspects of the subject, and relate
the material to modern software-based techniques for design and analysis. As new magnetic
materials and digital power control techniques continue to widen the scope of the applicability
of such motors, the need for an authoritative overview of the subject becomes ever more
urgent. Design of Brushless Permanent-Magnet Motors fits the bill and will be read by students
and researchers in electric and electronic engineering.
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The purpose of this book is to familiarize the reader with all aspects of electrical drives. It
contains a comprehensive user-friendly introductory text.
Design of Brushless Permanent-magnet MotorsOxford University Press on Demand
Implantable devices are a unique area for circuit designers. A comprehensive
understanding of design trade-offs at the system level is important to ensure device
success. Circuit Design Considerations for Implantable Devices provides knowledge to
CMOS circuit designers with limited biomedical background to understand design
challenges and trade-offs for implantable devices, especially neural interfacing.
Technical topics discussed in the book include: Neural interface Neural sensing
amplifiers Electrical stimulation Embedded Signal AnalysisWireless Power
Transmission to mm-Sized Free-Floating Distributed ImplantsNext Generation Neural
Interface Electronics
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