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Nicola Electrical Machine Analysis
Using Finite Elements
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 PMexcitation, 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
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(and codes) may be used as homework to facilitate a
deeper understanding of fundamental issues.
Often associated with artificial hearts, ventricular assist
devices (VADs) are blood pumps that can provide
circulatory assistance to the left ventricle, the right
ventricle, or both. Bioengineering and Biomaterials in
Ventricular Assist Devices reviews constructive details of
VADs and the biomaterials used in their development
and support. FEATURES Establishes an area of
intersection between engineering and medicine Shows
process development from mechanical design to
automation and control Discusses biofunctional
materials, tribology in ceramic biomaterials, biosensors,
and surface engineering and blood This text is aimed at
advanced students, researchers, and practicing
engineers conducting work on VADs and will be of
interest to a broad interdisciplinary group, including
bioengineers, materials engineers, chemical engineers,
mechanical engineers, and electrical engineers.
This book describes advanced research results on
Modeling and Control designs for Fuel Cells and their
hybrid energy systems. Filled with simulation examples
and test results, it provides detailed discussions on Fuel
Cell Modeling, Analysis, and Nonlinear control.
Beginning with an introduction to Fuel Cells and Fuel
Cell Power Systems, as well as the fundamentals of Fuel
Cell Systems and their components, it then presents the
Linear and Nonlinear modeling of Fuel Cell Dynamics.
Typical approaches of Linear and Nonlinear Modeling
and Control Design methods for Fuel Cells are also
discussed. The authors explore the Simulink
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implementation of Fuel Cells, including the modeling of
PEM Fuel Cells and Control Designs. They cover the
applications of Fuel cells in vehicles, utility power
systems, and stand-alone systems, which integrate Fuel
Cells, Wind Power, and Solar Power. Mathematical
preliminaries on Linear and Nonlinear Control are
provided in an appendix.
DC/DC conversion techniques have undergone rapid
development in recent decades. With the pioneering
work of authors Fang Lin Luo and Hong Ye, DC/DC
converters have now been sorted into their six
generations, and by a rough count, over 800 different
topologies currently exist, with more being developed
each year. Advanced DC/DC Converters, Second Edition
offers a concise, practical presentation of DC/DC
converters, summarizes the spectrum of conversion
technologies, and presents new ideas and more than
200 new topologies. Beginning with background material
on DC/DC conversion, the book later discusses both
voltage lift and super-lift converters. It then proceeds
through each generation, including the groundbreaking
sixth generation—converters developed by the authors
that can be cascaded for high voltage transfer gain. This
new edition updates every chapter and offers three new
chapters. The introduction of the super-lift technique is
an outstanding achievement in DC/DC conversion
technology, and the ultra-lift technique and hybrid splitcapacitor/inductor applied in Super-Lift Luo-Converters
are introduced in Chapters 7 and 8. In Chapter 9, the
authors have theoretically defined a new concept,
Energy Factor (EF), researched the relations between
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EF and the mathematical modelling for power DC/DC
converters, and demonstrated the modeling method for
two converters. More than 320 figures, 60 tables, and
500 formulae allow the reader to more easily grasp the
overall structure of advanced DC/DC converters, provide
fast access to precise data, and help them to quickly
determine the values of their own circuit components.
The search for renewable energy and smart grids, the
societal impact of blackouts, and the environmental
impact of generating electricity, along with the new ABET
criteria, continue to drive a renewed interest in electric
energy as a core subject. Keeping pace with these
changes, Electric Energy: An Introduction, Third Edition
restructures the traditional introductory electric energy
course to better meet the needs of electrical and
mechanical engineering students. Now in color, this third
edition of a bestselling textbook gives students a wider
view of electric energy, without sacrificing depth.
Coverage includes energy resources, renewable energy,
power plants and their environmental impacts, electric
safety, power quality, power market, blackouts, and
future power systems. The book also makes the
traditional topics of electromechanical conversion,
transformers, power electronics, and three-phase
systems more relevant to students. Throughout, it
emphasizes issues that engineers encounter in their
daily work, with numerous examples drawn from real
systems and real data. What’s New in This Edition Color
illustrations Substation and distribution equipment
Updated data on energy resources Expanded coverage
of power plants Expanded material on renewable energy
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Expanded material on electric safety Three-phase
system and pulse width modulation for DC/AC
converters Induction generator More information on
smart grids Additional problems and solutions Combining
the fundamentals of traditional energy conversion with
contemporary topics in electric energy, this accessible
textbook gives students the broad background they need
to meet future challenges.
Due to the enormous impact of mechatronics systems,
we encounter mechatronics and micromechatronic
systems in our daily activities. Recent trends and novel
technologies in engineering have increased the
emphasis on integrated analysis, design, and control.
This book examines motion devices (actuators, motors,
transducers and sensors), power electronics, controllers,
and electronic solutions with the main emphasis placed
on high-performance mechatronic systems. Analysis,
design, optimization, control, and implementation issues,
as well as a variety of enabling mechatronic systems and
devices, are also covered. The results extend from the
scope of mechatronic systems to the modern hardwaresoftware developments, utilizing enabling solutions and
placing the integrated system perspectives in favor of
consistent engineering solutions. Mechatronics and
Control of Electromechanical Systems facilitates
comprehensive studies and covers the design aspects of
mechatronic systems with high-performance motion
devices. By combining traditional engineering topics and
subjects with the latest technologies and developments,
new advances are stimulated in design of state-of-the-art
mechatronic systems. This book provides a deep
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understanding of the engineering underpinnings of
integrated technologies.
Industrial electronics systems govern so many different
functions that vary in complexity-from the operation of
relatively simple applications, such as electric motors, to
that of more complicated machines and systems,
including robots and entire fabrication processes. The
Industrial Electronics Handbook, Second Edition
combines traditional and new
"Institute of Electrical and Electronics Engineers."
From the fan motor in your PC to precision control of aircraft,
electrical machines of all sizes, varieties, and levels of
complexity permeate our world. Some are very simple, while
others require exacting and application-specific design.
Electrical Machine Analysis Using Finite Elements provides
the tools necessary for the analysis and design of any type of
electrical machine by integrating mathematical/numerical
techniques with analytical and design methodologies.
Building successively from simple to complex analyses, this
book leads you step-by-step through the procedures and
illustrates their implementation with examples of both
traditional and innovative machines. Although the examples
are of specific devices, they demonstrate how the procedures
apply to any type of electrical machine, introducing a
preliminary theory followed by various considerations for the
unique circumstance. The author presents the mathematical
background underlying the analysis, but emphasizes
application of the techniques, common strategies, and
obtained results. He also supplies codes for simple algorithms
and reveals analytical methodologies that universally apply to
any software program. With step-by-step coverage of the
fundamentals and common procedures, Electrical Machine
Analysis Using Finite Elements offers a superior analytical
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framework that allows you to adapt to any electrical machine,
to any software platform, and to any specific requirements
that you may encounter.
Power Electronics is a large size technology, mainly covering
four categories: the AC/DC rectifiers, DC/DC converters,
DC/AC inverters, and AC/AC converters. This book offers
approximately 100 novel topologies of all four. The
applications are used in sustainable energy generation areas,
such as distributed generation (DG), micro-grid (MG), smart
grid (SG) systems, and electrical vehicles (EV). With case
studies from GE, AEG, Simplatroll Ltd, and Chinese Power
Manufacturing Co., the reader will be exposed to practical
applications in industry and real-world settings. This new
edition features an entirely new chapter on best switching
angles to obtain lowest THD for multilevel DC/AC inverters.
Additionally, all chapters have been updated and include
homework problems throughout.
An introduction to the analysis of electric machines, power
electronic circuits, electric drive performance, and power
systems This book provides students with the basic physical
concepts and analysis tools needed for subsequent
coursework in electric power and drive systems with a focus
on Tesla’s rotating magnetic field. Organized in a flexible
format, it allows instructors to select material as needed to fit
their school’s power program. The first chapter covers the
fundamental concepts and analytical methods that are
common to power and electric drive systems. The
subsequent chapters offer introductory analyses specific to
electric machines, power electronic circuits, drive system
performance and simulation, and power systems. In addition,
this book: Provides students with an analytical base on which
to build in advanced follow-on courses Examines fundamental
power conversions (dc-dc, ac-dc and dc-ac), harmonics, and
distortion Describes the dynamic computer simulation of a
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brushless dc drive to illustrate its performance with both a
sinusoidal inverter voltage approximation and more realistic
stator six-step drive applied voltages Includes in-chapter short
problems, numerous worked examples, and end-of-chapter
problems to help readers review and more fully understand
each topic
This book is concerned with the concept and design of
synchronous reluctance motors (SyRMs). It covers all key
topics required to understand this technology. Chapters will
cover the magnetic materials that are key to this technology,
the motor's geometry, several models of SyRMs, flux barriers
and optimization approaches.
Recent trends in engineering show increased emphasis on
integrated analysis, design, and control of advanced
electromechanical systems, and their scope continues to
expand. Mechatronics-a breakthrough concept-has evolved
to attack, integrate, and solve a variety of emerging problems
in engineering, and there appears to be no end to its
application. It has become essential for all engineers to
understand its basic theoretical standpoints and practical
applications. Electromechanical Systems, Electric Machines,
and Applied Mechatronics presents a unique combination of
traditional engineering topics and the latest technologies,
integrated to stimulate new advances in the analysis and
design of state-of-the-art electromechanical systems. With a
focus on numerical and analytical methods, the author
develops the rigorous theory of electromechanical systems
and helps build problem-solving skills. He also stresses
simulation as a critical aspect of developing and prototyping
advanced systems. He uses the MATLABTM environment for
his examples and includes a MATLABTM diskette with the
book, thus providing a solid introduction to this standard
engineering tool. Readable, interesting, and accessible,
Electromechanical Systems, Electric Machines, and Applied
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Mechatronics develops a thorough understanding of the
integrated perspectives in the design and analysis of
electromechanical systems. It covers the basic concepts in
mechatronics, and with numerous worked examples,
prepares the reader to use the results in engineering practice.
Readers who master this book will know what they are doing,
why they are doing it, and how to do it.
Now in its Third Edition, Alternative Energy Systems: Design
and Analysis with Induction Generators has been renamed
Modeling and Analysis with Induction Generators to convey
the book's primary objective-to present the fundamentals of
and latest advances in the modeling and analysis of induction
generators. New to the Third EditionRevised equations
Electrical Machine Analysis Using Finite ElementsCRC Press
“The story of one of the most prolific, independent, and
iconoclastic inventors of this century…fascinating.”—Scientific
American Nikola Tesla (1856-1943), credited as the
inspiration for radio, robots, and even radar, has been called
the patron saint of modern electricity. Based on original
material and previously unavailable documents, this
acclaimed book is the definitive biography of the man
considered by many to be the founding father of modern
electrical technology. Among Tesla’s creations were the
channeling of alternating current, fluorescent and neon
lighting, wireless telegraphy, and the giant turbines that
harnessed the power of Niagara Falls. This essential
biography is illustrated with sixteen pages of photographs,
including the July 20, 1931, Time magazine cover for an issue
celebrating the inventor’s career. “A deep and
comprehensive biography of a great engineer of early
electrical science--likely to become the definitive biography.
Highly recommended.”--American Association for the
Advancement of Science “Seifer's vivid, revelatory,
exhaustively researched biography rescues pioneer inventor
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Nikola Tesla from cult status and restores him to his rightful
place as a principal architect of the modern age.”
--Publishers Weekly Starred Review “[Wizard] brings the
many complex facets of [Tesla's] personal and technical life
together in to a cohesive whole....I highly recommend this
biography of a great technologist.” --A.A. Mullin, U.S. Army
Space and Strategic Defense Command, COMPUTING
REVIEWS “[Along with A Beautiful Mind] one of the five best
biographies written on the brilliantly disturbed.”--WALL
STREET JOURNAL “Wizard is a compelling tale presenting a
teeming, vivid world of science, technology, culture and
human lives.”-

Discover the analytical foundations of electric
machine, power electronics, electric drives, and
electric power systems In Introduction to the
Analysis of Electromechanical Systems, an
accomplished team of engineers delivers an
accessible and robust analysis of fundamental topics
in electrical systems and electrical machine
modeling oriented to their control with power
converters. The book begins with an introduction to
the electromagnetic variables in rotatory and
stationary reference frames before moving onto
descriptions of electric machines. The authors
discuss direct current, round-rotor permanentmagnet alternating current, and induction machines,
as well as brushless direct current and induction
motor drives. Synchronous generators and various
other aspects of electric power system engineering
are covered as well, showing readers how to
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describe the behavior of electromagnetic variables
and how to approach their control with modern
power converters. Introduction to the Analysis of
Electromechanical Systems presents analysis
techniques at an introductory level and at sufficient
detail to be useful as a prerequisite for higher level
courses. It also offers supplementary materials in the
form of online animations and videos to illustrate the
concepts contained within. Readers will also enjoy: A
thorough introduction to basic system analysis,
including phasor analysis, power calculations,
elementary magnetic circuits, stationary coupled
circuits, and two- and three-phase systems
Comprehensive explorations of the basics of electric
machine analysis and power electronics, including
switching-circuit fundamentals, conversion, and
electromagnetic force and torque Practical
discussions of power systems, including three-phase
transformer connections, synchronous generators,
reactive power and power factor correction, and
discussions of transient stability Perfect for
researchers and industry professionals in the area of
power and electric drives, Introduction to the
Analysis of Electromechanical Systems will also earn
its place in the libraries of senior undergraduate and
graduate students and professors in these fields.
Students entering today's engineering fields will find
an increased emphasis on practical analysis, design,
and control. They must be able to translate their
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advanced programming abilities and sound
theoretical backgrounds into superior problemsolving skills. Electromechanical Systems and
Devices facilitates the creation of critical problemsolvin
Microcontroller programming is not a trivial task.
Indeed, it is necessary to set correctly the required
peripherals by using programming languages like
C/C++ or directly machine code. Nevertheless,
MathWorks® developed a model-based workflow
linked with an automatic code generation tool able to
translate Simulink® schemes into executable files.
This represents a rapid prototyping procedure, and it
can be applied to many microcontroller boards
available on the market. Among them, this
introductory book focuses on the C2000
LaunchPadTM family from Texas InstrumentsTM to
provide the reader basic programming strategies,
implementation guidelines and hardware
considerations for some power electronics-based
control applications. Starting from simple examples
such as turning on/off on-board LEDs, Analog-toDigital conversion, waveform generation, or how a
Pulse-Width-Modulation peripheral should be
managed, the reader is guided through the settings
of the specific MCU-related Simulink® blocks
enabled for code translation. Then, the book
proposes several control problems in terms of power
management of RL and RLC loads (e.g., involving
Page 12/26

Read Book Nicola Electrical Machine Analysis
Using Finite Elements
DC-DC converters) and closed-loop control of DC
motors. The control schemes are investigated as
well as the working principles of power converter
topologies needed to drive the systems under
investigation. Finally, a couple of exercises are
proposed to check the reader’s understanding while
presenting a processor-in-the loop (PIL) technique to
either emulate the dynamics of complex systems or
testing computational performance. Thus, this book
is oriented to graduate students of electrical and
automation and control engineering pursuing a
curriculum in power electronics and drives, as well
as to engineers and researchers who want to
deepen their knowledge and acquire new
competences in the design and implementations of
control schemes aimed to the aforementioned
application fields. Indeed, it is assumed that the
reader is well acquainted with fundamentals of
electrical machines and power electronics, as well as
with continuous-time modeling strategies and linear
control techniques. In addition, familiarity with
sampled-data, discrete-time system analysis and
embedded design topics is a plus. However, even if
these competences are helpful, they are not
essential, since this book provides some basic
knowledge even to whom is approaching these
topics for the first time. Key concepts are developed
from scratch, including a brief review of control
theory and modeling strategies for power electronicPage 13/26
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based systems.
The Industrial Electronics Handbook, Second Edition
combines traditional and newer, more specialized
knowledge that will help industrial electronics
engineers develop practical solutions for the design
and implementation of high-power applications.
Embracing the broad technological scope of the
field, this collection explores fundamental areas,
including analog and digital circuits, electronics,
electromagnetic machines, signal processing, and
industrial control and communications systems. It
also facilitates the use of intelligent systems—such as
neural networks, fuzzy systems, and evolutionary
methods—in terms of a hierarchical structure that
makes factory control and supervision more efficient
by addressing the needs of all production
components. Enhancing its value, this fully updated
collection presents research and global trends as
published in the IEEE Transactions on Industrial
Electronics Journal, one of the largest and most
respected publications in the field. Power Electronics
and Motor Drives facilitates a necessary shift from
low-power electronics to the high-power varieties
used to control electromechanical systems and other
industrial applications. This volume of the handbook:
Focuses on special high-power semiconductor
devices Describes various electrical machines and
motors, their principles of operation, and their
limitations Covers power conversion and the highPage 14/26
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efficiency devices that perform the necessary
switchover between AC and DC Explores very
specialized electronic circuits for the efficient control
of electric motors Details other applications of power
electronics, aside from electric motors—including
lighting, renewable energy conversion, and
automotive electronics Addresses power electronics
used in very-high-power electrical systems to
transmit energy Other volumes in the set:
Fundamentals of Industrial Electronics Control and
Mechatronics Industrial Communication Systems
Intelligent Systems
The subject of conformal mappings is a major part of
geometric function theory that gained prominence
after the publication of the Riemann mapping
theorem — for every simply connected domain of the
extended complex plane there is a univalent and
meromorphic function that maps such a domain
conformally onto the unit disk. The Handbook of
Conformal Mappings and Applications is a
compendium of at least all known conformal maps to
date, with diagrams and description, and all possible
applications in different scientific disciplines, such
as: fluid flows, heat transfer, acoustics,
electromagnetic fields as static fields in electricity
and magnetism, various mathematical models and
methods, including solutions of certain integral
equations.
This book provides extensive information about
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advanced control techniques in electric drives.
Multiple control and estimation methods are studied
for position and speed tracking in different drives.
Artificial intelligence tools, such as fuzzy logic and
neural networks, are used for specific applications
using electric drives.
In this book, highly qualified scientists present their
recent research motivated by the importance of
electric machines. It addresses advanced studies for
high-speed electrical machine design, mechanical
design of rotors with surface-mounted permanent
magnets, design of motor drive for brushless DC
motor, single-phase motors for household
applications, battery electric propulsion systems for
competition racing applications, robust diagnosis by
observer using the bond graph approach, a DC
motor simulator based on virtual instrumentation,
start-up of a PID fuzzy logic embedded control
system for the speed of a DC motor using LabVIEW,
advanced control of the permanent magnet
synchronous motor and optimization of fuzzy logic
controllers by particle swarm optimization to increase
the lifetime in power electronic stages.
This book presents select proceedings of the
International Conference on Advances in Electrical
Control and Signal Systems (AECSS) 2019. The
focus is on the current developments in control and
signal systems in electrical engineering, and covers
various topics such as power systems, energy
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systems, micro grid, smart grid, networks, fuzzy
systems and their control. The book also discusses
various properties and performance of signal
systems and their applications in different fields. The
contents of this book can be useful for students,
researchers as well as professionals working in
power and energy systems, and other related fields.
Because of the demand for higher efficiencies, smaller
output ripple, and smaller converter size for modern
power electronic systems, integrated power electronic
converters could soon replace conventional switchedmode power supplies. Synthesized integrated converters
and related digital control techniques address problems
related to cost, space, flexibility, energy efficiency, and
voltage regulation—the key factors in digital power
management and implementation. Meeting the needs of
professionals working in power electronics, as well as
advanced engineering students, Integrated Power
Electronic Converters and Digital Control explores the
many benefits associated with integrated converters.
This informative text details boost type, buck type, and
buck-boost type integrated topologies, as well as other
integrated structures. It discusses concepts behind their
operation as well specific applications. Topics discussed
include: Isolated DC-DC converters such as flyback,
forward, push-pull, full-bridge, and half-bridge Power
factor correction and its application Definition of the
integrated switched-mode power supplies Steady-state
analysis of the boost integrated flyback rectifier energy
storage converter Dynamic analysis of the buck
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integrated forward converter Digital control based on the
use of digital signal processors (DSPs) With innovations
in digital control becoming ever more pervasive, system
designers continue to introduce products that integrate
digital power management and control integrated circuit
solutions, both hybrid and pure digital. This detailed
assessment of the latest advances in the field will help
anyone working in power electronics and related
industries stay ahead of the curve.
This book consitutes the refereed proceedings of the
First International Workshop on Machine Learning held
in Sheffield, UK, in September 2004. The 19 revised full
papers presented were carefully reviewed and selected
for inclusion in the book. They address all current issues
in the rapidly maturing field of machine learning that aims
to provide practical methods for data discovery,
categorisation and modelling. The particular focus of the
workshop was advanced research methods in machine
learning and statistical signal processing.
Focusing on recent developments in engineering
science, enabling hardware, advanced technologies, and
software, Micromechatronics: Modeling, Analysis, and
Design with MATLAB, Second Edition provides clear,
comprehensive coverage of mechatronic and
electromechanical systems. It applies cornerstone
fundamentals to the design of electromechanical syst
Provides coverage of Motor Current Signature Analysis
(MCSA) for cage induction motors This book is primarily
for industrial engineers. It has 13 chapters and contains
a unique data base of 50 industrial case histories on the
application of MCSA to diagnose broken rotor bars or
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unacceptable levels of airgap eccentricity in cage
induction motors with ratings from 127 kW (170 H.P.) up
to 10,160 kW (13,620 H.P.). There are also unsuccessful
case histories, which is another unique feature of the
book. The case studies also illustrate the effects of
mechanical load dynamics downstream of the motor on
the interpretation of current signatures. A number of
cases are presented where abnormal operation of the
driven load was diagnosed. Chapter 13 presents a
critical appraisal of MCSA including successes, failures
and lessons learned via industrial case histories. The
case histories are presented in a step by step format,
with predictions and outcomes supported by current
spectra and photographic evidence to confirm a correct
or incorrect diagnosis The case histories are presented
in detail so readers fully understand the diagnosis The
authors have 108 years of combined experience in the
installation, maintenance, repair, design, manufacture,
operation and condition monitoring of SCIMs There are
10 questions at the end of chapters 1 to 12 and answers
can be obtained via the publisher Current Signature
Analysis for Condition Monitoring of Cage Induction
Motors serves as a reference for professional engineers,
head electricians and technicians working with induction
motors. To obtain the solutions manual for this book,
please send an email to pressbooks@ieee.org. William
T. Thomson is Director and Consultant with EM
Diagnostics Ltd, in Scotland. Prof. Thomson received a
BSc (Hons) in Electrical Engineering in 1973 and an MSc
in 1977 from the University of Strathclyde. He has
published 72 papers on condition monitoring of induction
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motors in a variety of engineering journals such as IEEE
Transactions (USA), IEE Proceedings (UK), and also at
numerous International IEEE and IEE conferences. He is
a senior member of the IEEE, a fellow of the IEE (IET) in
the UK and a Chartered Professional Engineer
registered in the UK. Ian Culbert was a Rotating
Machines Specialist at Iris Power Qualitrol since April
2002 until his very untimely death on 8th September,
2015. At this company he provided consulting services to
customers, assisted in product development, trained
sales and field service staff and reviewed stator winding
partial discharge reports. He has co-authored two books
on electrical machine insulation design, evaluation,
aging, testing and repair and was principal author of a
number of Electric Power Research Institute reports on
motor repair. Ian was a Registered Professional
Engineer in the Province of Ontario, Canada and a
Senior Member of IEEE.
An introduction to the pioneering ideas of a leading
contributor to modern electrical engineering includes
coverage of such topics as his rivalry with Thomas
Edison, his innovations in the field of alternating current
and his history-changing role in the development of such
inventions as remote controls, fluorescent lights and cell
phones.
This book presents select proceedings of the National
Conference on Renewable Energy and Sustainable
Environment (NCRESE 2020) and examines a range of
reliable energy-efficient harvesting technologies, their
applications and utilization of available alternate energy
resources. The topics covered include alternate energy
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technologies, smart grid topologies and their relevant
issues, solar thermal and bio-energy systems, electric
vehicles and energy storage systems and its control
issues. The book also discusses various properties and
performance attributes of advance renewable energy
techniques and impact on environmental sustainability.
The book will be useful for researchers and professionals
working in the areas of energy and sustainable
environment and the allied fields.
New perspectives on using induction generators in
alternative energy technologies Durable and costeffective, induction power generators have undergone
numerous improvements that make them an increasingly
attractive option for renewable energy applications,
particularly for wind and hydropower generation systems.
From fundamental concepts to the latest technologies,
Alternative Energy Systems: Design and Analysis with
Induction Generators, Second Edition provides detailed
and accurate coverage of all aspects related to the
design, operation, and overall analysis of such systems.
Placing a greater emphasis on providing clear, precise,
and succinct explanations, this second edition features
new, revised, and updated content as well as figures,
tables, equations, and examples. Each chapter
introduces a multi-step, chapter-length problem relating
the material to a real application. The solution appears at
the end of the chapter, along with additional practice
problems and references. New Material in This Edition:
Updated definitions for generated power and efficiency
Technological advances, such as new applications using
doubly-fed induction generators New methodologies,
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such as the magnetization curve representation for
induction generators Additional focus on renewable
energy applications such as sea, wind, and hydropower
systems Totally re-written and updated chapter covering
doubly-fed induction generators Alternative Energy
Systems provides the tools and expertise for advanced
students and professionals in electrical, mechanical, civil,
and environmental engineering involved in the
development of power plants. ";
The reliability of induction motors is a major requirement
in many industrial applications. It is especially important
where an unexpected breakdown might result in the
interruption of critical services such as military
operations, transportation, aviation, and medical
applications. Advanced Condition Monitoring and Fault
Diagnosis of Electric Machines is a collection of
innovative research on various issues related to
machinery condition monitoring, signal processing and
conditioning, instrumentation and measurements, and
new trends in condition monitoring. It also pays special
attention to the fault identification process. While
highlighting topics including spectral analysis, electrical
engineering, and bearing faults, this book is an ideal
reference source for electrical engineers, mechanical
engineers, researchers, and graduate-level students
seeking current research on various methods of
maintaining machinery.
This book offers an essential compendium on the
analysis and design of synchronous motors for variablespeed applications. Focusing on synchronous reluctance
and ferrite permanent-magnet (PM) synchronous
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reluctance machines, it provides a broad perspective on
three-phase machines for variable speed applications, a
field currently dominated by asynchronous machines and
rare-earth PM synchronous machines. It also describes
synchronous reluctance machines and PM machines
without rare-earth materials, comparing them to state-ofthe-art solutions. The book provides readers with
extensive information on and finite element models of
PM synchronous machines, including all relevant
equations and with an emphasis on synchronousreluctance and PM-assisted synchronous-reluctance
machines. It covers ferrite-assisted machines, modeled
as a subcase of PM-assistance, fractional slot
combinations solutions, and a quantitative, normalized
comparison of torque capability with benchmark PM
machines. The book discusses a wealth of techniques
for identifying machine parameters, with an emphasis on
self-commissioning algorithms, and presents methods for
automated machine design and optimization, including a
software tool developed for this purpose. Addressing an
important gap in the field of PM-less and less-PM
electrical machines, it is intended as a self-contained
reference guide for both graduate students and
professional machine designers, and as a useful text for
university courses on automated and/or optimized design
of electrical machines and drives.
Air pollution, global warming, and the steady decrease in
petroleum resources continue to stimulate interest in the
development of safe, clean, and highly efficient
transportation. Building on the foundation of the
bestselling first edition, Modern Electric, Hybrid Electric,
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and Fuel Cell Vehicles: Fundamentals, Theory, and
Design, Second Edition updates and expands its detailed
coverage of the vehicle technologies that offer the most
promising solutions to these issues affecting the
automotive industry. Proven as a useful in-depth
resource and comprehensive reference for modern
automotive systems engineers, students, and
researchers, this book speaks from the perspective of
the overall drive train system and not just its individual
components. New to the second edition: A case study
appendix that breaks down the Toyota Prius hybrid
system Corrections and updates of the material in the
first edition Three new chapters on drive train design
methodology and control principles A completely
rewritten chapter on Fundamentals of Regenerative
Braking Employing sufficient mathematical rigor, the
authors comprehensively cover vehicle performance
characteristics, EV and HEV configurations, control
strategies, modeling, and simulations for modern
vehicles. They also cover topics including: Drive train
architecture analysis and design methodologies Internal
Combustion Engine (ICE)-based drive trains Electric
propulsion systems Energy storage systems
Regenerative braking Fuel cell applications in vehicles
Hybrid-electric drive train design The first edition of this
book gave practicing engineers and students a
systematic reference to fully understand the essentials of
this new technology. This edition introduces newer topics
and offers deeper treatments than those included in the
first. Revised many times over many years, it will greatly
aid engineers, students, researchers, and other
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professionals who are working in automotive-related
industries, as well as those in government and
academia.
Electricity and Electronics for Renewable Energy
Technology: An Introduction provides a foundational
understanding of electricity and the methods and devices
specific to electricity from renewable sources. The book
begins with a brief explanation of the necessary
mathematics and then: Addresses the basics of
electricity and relationships, motors and generators,
transformers, and networks and distribution Tackles the
key concepts associated with electronics, diodes and
transistors, switching devices, and power converters
Covers digital electronics from number systems and logic
circuits to encoders and decoders Explores advanced
subjects such as reactive power and the operation of a
transistor A lab manual and PowerPoint presentation are
available with qualifying course adoption. Featuring
extensive review questions and practice problems at the
end of each chapter, Electricity and Electronics for
Renewable Energy Technology: An Introduction instills
an essential knowledge of electricity and electronics
required for work with renewable energy.
This thesis investigates the key characteristics of
magnetless doubly salient machines, evaluates their
design philosophies, and proposes new topologies for
various applications. It discusses the background of and
previous research on magnetless machines, while also
outlining upcoming trends and potential future
developments. The thesis begins by presenting various
torque-improving structures – namely the multi-tooth
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structure, the double-rotor (DR) structure, the axial-field
(AF) structure, and the flux-reversal (FR) structure – for
magnetless machines. It subsequently addresses the
idea of merging the design philosophies of two different
machines to form new dual-mode machines. Thanks to a
reconfigured winding arrangement and controllable DCfield excitation, the proposed machines can further
extend their operating range to meet the extreme
demands of applications in electric vehicles and wind
power generation. Lastly, the thesis employs the finite
element method (FEM) to thoroughly analyze the
proposed machines’ key performance parameters and
develops experimental setups to verify the proposed
concepts.
This book constitutes the refereed proceedings of the 7th
International Workshop on Artificial Intelligence and
Pattern Recognition, IWAIPR 2021, held in Havana,
Cuba, in October 2021. The 42 full papers presented
were carefully reviewed and selected from 73
submissions. The papers promote and disseminate
ongoing research on mathematical methods and
computing techniques for artificial intelligence and
pattern recognition, in particular in bioinformatics,
cognitive and humanoid vision, computer vision, image
analysis and intelligent data analysis.
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