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Design Of Small Electrical Machines Essam S Hamdi
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.
The aim of this book is to present the sequential steps for developing the
computer programs for the design of electrical machines, using well-established
design formulae. The data of magnetic and non-magnetic materials used in latest
designs by industries, is applied for optimizing the design
As engineering processes are automated and manpower is reduced, condition
monitoring of engineering plants has increased in importance. This is a first
edition of this book, written by Taver & Penman was published in 1987. The
economics of industry has now changed, as a result of the privatization and
deregulation of the energy industry, placing far more emphasis on the importance
of the reliable operation of a plant, throughout the whole life-cycle, regardless of
first cost. The availability of advanced electronics and software in powerful
instrumentation, computers and Digital Signal Processors (DSP) has simplified
our ability to instrument and analyze machinery. As a result condition monitoring
is now being applied to a wider range of systems, from fault-tolerant drives of a
few hundred Watts in the aerospace industry, to machinery of a few hundred
Megawatts in major capital plants.In this new book the original authors have been
joined by Li Ran an expert in power electronics and control, and Sedding, an
expert in the monitoring of electrical insulation systems. The first edition has been
revised and expanded merging the authors' own experience with that of machine
analysts to bring it up-to-date.
As the world moves toward renewable energy sources to combat environmental
and power distribution issues, there has been a resurgence of interest in
induction generators, particularly in their use in wind and hydropower generation
systems. Induction machines operating as generators are rugged and cost
effective, and with recent advances in control and optimization, the control design
aspects are now moving from the laboratory to the desks of practicing engineers.
Renewable Energy Systems: Design and Analysis with Induction Generators
presents the first comprehensive exposition of induction machines used for
power generation. Focusing on renewable energy applications, the authors
address virtually all aspects of the design, operation, and analysis of these
systems, from the very basics to the latest technologies, including: New methods
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of characteristics testing, aimed at reduced test time, precision, and automation
Reactive compensation techniques Control, including scalar control, vector
control, and optimization techniques for peak power tracking control
Interconnecting induction generators to the main grid Behavior in the presence of
switched and controlled electronic converters Using PSPICE, MATLAB, PSIM, C,
Pascal and Excel for modeling and simulation Robust, economical, and low
maintenance, induction generators hold outstanding potential for helping to fulfill
the world's energy needs. This book provides the background and the tools you
need to begin developing power plants and become expert in the applications
and deployment of induction generator systems.
It is difficult to imagine a modern society without rotating electric machines. Their
use has been increasing not only in the traditional fields of application but also in
more contemporary fields, including renewable energy conversion systems,
electric aircraft, aerospace, electric vehicles, unmanned propulsion systems,
robotics, etc. This has contributed to advances in the materials, design
methodologies, modeling tools, and manufacturing processes of current electric
machines, which are characterized by high compactness, low weight, high power
density, high torque density, and high reliability. On the other hand, the growing
use of electric machines and drives in more critical applications has pushed
forward the research in the area of condition monitoring and fault tolerance,
leading to the development of more reliable diagnostic techniques and more faulttolerant machines. This book presents and disseminates the most recent
advances related to the theory, design, modeling, application, control, and
condition monitoring of all types of rotating electric machines.
The HVDC Light[trademark] method of transmitting electric power. Introduces
students to an important new way of carrying power to remote locations. Revised,
reformatted Instructor's Manual. Provides instructors with a tool that is much
easier to read. Clear, practical approach.
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.
With its comprehensive coverage of the state of the art, this Second Edition introduces basic
types of transformers and electric machines. Classifications and characterization—modeling
and performance—of power electric transformers (single and multiphase), motors and
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generators, commercial machines (dc brush, induction dc excited synchronous, PM
synchronous, reluctance synchronous) and some new ones (multiphase ac machines,
switched reluctance machines) with great potential for industry with rotary or linear motion are
all treated in the book. The book covers, in detail, circuit modeling characteristics and
performance characteristics under steady state, testing techniques and preliminary
electromagnetic-thermic dimensioning with lots of solved numerical examples and special
cases to illustrate new electric machines with strong industrialization potential. All formulae
used to characterize parameters and performance may be safely used in industry for
preliminary designs and have been applied in the book through numerical solved examples of
industrial interest. Numerous computer simulation programs in MATLAB® and Simulink® that
illustrate performance characteristics present in the chapters are included and many be used
as homework to facilitate a deeper understanding of fundamental issues. This book is intended
for a first-semester course covering electric transformers, rotary and linear machines, steadystate modeling and performance computation, preliminary dimensioning, and testing
standardized and innovative techniques. The textbook may be used by R&D engineers in
industry as all machine parameters and characteristics are calculated by ready-to-use
industrial design mathematical expressions.
In recent years Electrical Motors: Principles, Designs & Applications are being used
extensively in Electrical Engineering, Microprocessor, Electrical Drives and Power Electronics
research and many other things. This rapid progress in Electrical & Electronics Engineering
has created an increasing demand for trained Electrical Engineering personnel. This book is
intended for the undergraduate and postgraduate students specializing in Electronics
Engineering. It will also serve as reference material for engineers employed in industry. The
fundamental concepts and principles behind electronics engineering are explained in a simple,
easy- to- understand manner. Each chapter contains a large number of solved example or
problem which will help the students in problem solving and designing of Electronics system.
This text book is organized into thirteen chapters. Chapter-1: Three Phase CircuitsChapter 2:
DC Motor and Generator Chapter-3: Stepper Motor, Induction Motor and AC Series MotorThe
book Electrical Motors: Principles, Designs & Applications is written to cater to the needs of the
undergraduate courses in the discipline of Electronics & Communication Engineering,
Computer Science Engineering, Information Technology, Electronics & Instrumentation
Engineering, Electrical & Electronics Engineering and postgraduate students specializing in
Electronics. It will also serve as reference material for engineers employed in industry. The
fundamental concepts and principles behind of Transformer, Three Phase Circuits and
Electrical Generator and Motor are explained in a simple, easy- to- understand manner. Each
Chapter of book gives the design of Electrical Engineering that can be done by students of
B.E./B.Tech/ M/Tech. level.Salient Features*Comprehensive Coverage of Transformer, Three
Phase Circuits and Electrical Generator and Motor.*Each chapter contains a large number of
solved example or objective type's problem which will help the students in problem solving and
designing of Electrical Machines.*Clear perception of the various problems with a large number
of neat, well drawn and illustrative diagrams. *Simple Language, easy- to- understand manner.
I do hope that the text book in the present form will meet the requirement of the students doing
graduation in Electronics & Communication Engineering, Computer Science Engineering,
Information Technology, Electronics & Instrumentation Engineering and Electrical & Electronics
Engineering. I will appreciate any suggestions from students and faculty members alike so that
we can strive to make the text book more useful in the edition to come.
A fully expanded new edition documenting the significant improvements that have been made
to the tests and monitors of electrical insulation systems Electrical Insulation for Rotating
Machines: Design, Evaluation, Aging, Testing, and Repair, Second Edition covers all aspects
in the design, deterioration, testing, and repair of the electrical insulation used in motors and
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generators of all ratings greater than fractional horsepower size. It discusses both rotor and
stator windings; gives a historical overview of machine insulation design; and describes the
materials and manufacturing methods of the rotor and stator winding insulation systems in
current use (while covering systems made over fifty years ago). It covers how to select the
insulation systems for use in new machines, and explains over thirty different rotor and stator
winding failure processes, including the methods to repair, or least slow down, each process.
Finally, it reviews the theoretical basis, practical application, and interpretation of forty different
tests and monitors that are used to assess winding insulation condition, thereby helping
machine users avoid unnecessary machine failures and reduce maintenance costs. Electrical
Insulation for Rotating Machines: Documents the large array of machine electrical failure
mechanisms, repair methods, and test techniques that are currently available Educates owners
of machines as well as repair shops on the different failure processes and shows them how to
fix or otherwise ameliorate them Offers chapters on testing, monitoring, and maintenance
strategies that assist in educating machine users and repair shops on the tests needed for
specific situations and how to minimize motor and generator maintenance costs Captures the
state of both the present and past “art” in rotating machine insulation system design and
manufacture, which helps designers learn from the knowledge acquired by previous
generations An ideal read for researchers, developers, and manufacturers of electrical
insulating materials for machines, Electrical Insulation for Rotating Machines will also benefit
designers of motors and generators who must select and apply electrical insulation in
machines.
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.
Axial Flux Permanent Magnet (AFPM) brushless machines are modern electrical machines
with a lot of advantageous merits over their conventional counterparts. They are increasingly
used in power generation, domestic appliances, industrial drives, electric vehicles, and marine
propulsion drives and many other applications. This book deals with the analysis, construction,
design, optimisation, control and applications of AFPM machines. The authors present their
own research results, as well as significant research contributions made by others. This
monograph will be of interest to electrical engineers and other engineers involved in the design
and application of AFPM brushless machine drives. It will be an important resource for
researchers and graduate students in the field of electrical machine and drives.
The book gives comprehensive treatment to the principles of electrical machine design. It is
concise and up-to-date with special emphasis on the computerised design. It has been
prepared specifically for engineering college teachers and students, and practising engineers
to enable them to appreciate the salient aspects of electrical machine design with reference to
computer applications. Computer programs on small problems written in FORTRAN and C++
language have been added to guide the readers. Contents: Basic Considerations / Heating and
Cooling / Main Dimensions / Magnetic Circuit Calculations / Electric Circuit Calculations /
Design of Transformer / Design of Rotating Machines / Finite Element Method / Computer
Programs in C++ language / Appendices / Index
Designing electrical machines requires multi-disciplinary skills. Engineers must not only be
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expert in electromagnetic design, but also in selecting materials and choosing production
techniques. Employing a range of examples, the author covers various design procedures from
specification to performance prediction. Featuring: Selection and specification of components
and materials Production techniques Focus on both the electrical and mechanical construction
aspects Introduction to CAD Detailed exploration of thermal design Unified approach to
permanent magnet and wound-field d.c. motor design Design of 50 Hz and 400 Hz induction
motors Typical designs This timely book highlights the latest advances in design techniques
and materials. By presenting a self-contained and unified treatment, it will prove invaluable to
both professional engineers and senior students.

*A complete, definitive source for the design, manufacture, application, and testing of
small electric motors less than ten horsepower *Gives motor design engineers, test
technicians, and engineers top-to-bottom coverage of materials used in motor
manufacturing, as well as how-to advice on selecting the right design and assembly
method *Includes a full section on motor applications
Electric machines have a ubiquitous presence in our modern daily lives, from the
generators that supply electricity to motors of all sizes that power countless
applications. Providing a balanced treatment of the subject, Electric Machines and
Drives: Principles, Control, Modeling, and Simulation takes a ground-up approach that
emphasizes fundamental principles. The author carefully deploys physical insight,
mathematical rigor, and computer simulation to clearly and effectively present electric
machines and drive systems. Detailing the fundamental principles that govern electric
machines and drives systems, this book: Describes the laws of induction and
interaction and demonstrates their fundamental roles with numerous examples
Explores dc machines and their principles of operation Discusses a simple dynamic
model used to develop speed and torque control strategies Presents modeling, steady
state based drives, and high-performance drives for induction machines, highlighting
the underlying physics of the machine Includes coverage of modeling and high
performance control of permanent magnet synchronous machines Highlights the
elements of power electronics used in electric drive systems Examines simulationbased optimal design and numerical simulation of dynamical systems Suitable for a one
semester class at the senior undergraduate or a graduate level, the text supplies
simulation cases that can be used as a base and can be supplemented through
simulation assignments and small projects. It includes end-of-chapter problems
designed to pick up on the points presented in chapters and develop them further or
introduce additional aspects. The book provides an understanding of the fundamental
laws of physics upon which electric machines operate, allowing students to master the
mathematical skills that their modeling and analysis requires.
An electric machine is a device that converts mechanical energy into electrical energy
or vice versa. It can take the form of an electric generator, electric motor, or
transformer. Electric generators produce virtually all electric power we use all over the
world. Electric machine blends the three major areas of electrical engineering: power,
control and power electronics. This book presents the relation of power quantities for
the machine as the current, voltage power flow, power losses, and efficiency. This book
will provide a good understanding of the behavior and its drive, beginning with the study
of salient features of electrical dc and ac machines.
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
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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.
Rapid increases in energy consumption and emphasis on environmental protection
have posed challenges for the motor industry, as has the design and manufacture of
highly efficient, reliable, cost-effective, energy-saving, quiet, precisely controlled, and
long-lasting electric motors.Suitable for motor designers, engineers, and manufacturers,
as well
This book presents various computationally efficient component- and system-level
design optimization methods for advanced electrical machines and drive systems.
Readers will discover novel design optimization concepts developed by the authors and
other researchers in the last decade, including application-oriented, multi-disciplinary,
multi-objective, multi-level, deterministic, and robust design optimization methods. A
multi-disciplinary analysis includes various aspects of materials, electromagnetics,
thermotics, mechanics, power electronics, applied mathematics, manufacturing
technology, and quality control and management. This book will benefit both
researchers and engineers in the field of motor and drive design and manufacturing,
thus enabling the effective development of the high-quality production of innovative,
high-performance drive systems for challenging applications, such as green energy
systems and electric vehicles.
In this work, a developed model of brushless synchronous generator of wound rotor
type is designed, analyzed by FEM, practically applied and investigated. A comparison
of results with conventional machines is also performed. The presented machine can
be applied for multi-pole wind/ hydro generators or double-poles diesel-engine
generators. It is self-excited by residual magnetism and a connected capacitor. It is also
self-regulated by making use of fluctuations at load or limited speed changes. The
generated voltage may last at extended speed range by arranging a generating system
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with variable capacitance. By eliminating the permanent magnets or advanced
manufacturing technology of rotor poles; and without using extra rotating/ external DC
exciters, an efficient excitation field and an output of flat self-compensated compound
characteristic are obtained. More, the feature of damper windings is determined.
Concerning the fact of environmental diminishing of elements in materials of permanent
magnets and D.C. Battery, the presented novel machine is hence a good alternative
and more economic from generators, exist in the market. Beside, it is safer and highly
recommended for power stability when connected to the grid.

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.
Presents applied theory and advanced simulation techniques for electric
machines and drives This book combines the knowledge of experts from both
academia and the software industry to present theories of multiphysics simulation
by design for electrical machines, power electronics, and drives. The
comprehensive design approach described within supports new applications
required by technologies sustaining high drive efficiency. The highlighted
framework considers the electric machine at the heart of the entire electric drive.
The book also emphasizes the simulation by design concept—a concept that
frames the entire highlighted design methodology, which is described and
illustrated by various advanced simulation technologies. Multiphysics Simulation
by Design for Electrical Machines, Power Electronics and Drives begins with the
basics of electrical machine design and manufacturing tolerances. It also
discusses fundamental aspects of the state of the art design process and
includes examples from industrial practice. It explains FEM-based analysis
techniques for electrical machine design—providing details on how it can be
employed in ANSYS Maxwell software. In addition, the book covers advanced
magnetic material modeling capabilities employed in numerical computation;
thermal analysis; automated optimization for electric machines; and power
electronics and drive systems. This valuable resource: Delivers the multi-physics
know-how based on practical electric machine design methodologies Provides an
extensive overview of electric machine design optimization and its integration
with power electronics and drives Incorporates case studies from industrial
practice and research and development projects Multiphysics Simulation by
Design for Electrical Machines, Power Electronics and Drives is an incredibly
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helpful book for design engineers, application and system engineers, and
technical professionals. It will also benefit graduate engineering students with a
strong interest in electric machines and drives.
Design of Small Electrical MachinesJohn Wiley & Son Limited
This book is a comprehensive set of articles reflecting the latest advances and
developments in mathematical modeling and the design of electrical machines for
different applications. The main models discussed are based on the: i)
Maxwell–Fourier method (i.e., the formal resolution of Maxwell’s equations by
using the separation of variables method and the Fourier’s series in 2-D or 3-D
with a quasi-Cartesian or polar coordinate system); ii) electrical, thermal and
magnetic equivalent circuit; iii) hybrid model. In these different papers, the
numerical method and the experimental tests have been used as comparisons or
validations.
This text provides an overview of numerical field computational methods and, in
particular, of the finite element method (FEM) in magnetics. Detailed attention is
paid to the practical use of the FEM in designing electromagnetic devices such
as motors, transformers and actuators. Based on the authors' extensive
experience of teaching numerical techniques to students and design engineers,
the book is ideal for use as a text at undergraduate and graduate level, or as a
primer for practising engineers who wish to learn the fundamentals and
immediately apply these to actual design problems. Contents: Introduction;
Computer Aided Design in Magnetics; Electromagnetic Fields; Potentials and
Formulations; Field Computation and Numerical Techniques; Coupled Field
Problems; Numerical Optimisation; Linear System Equation Solvers; Modelling of
Electrostatic and Magnetic Devices; Examples of Computed Models.
The only book on the market that emphasizes machine design beyond the basic
principles of AC and DC machine behavior AC electrical machine design is a key
skill set for developing competitive electric motors and generators for applications
in industry, aerospace, and defense. This book presents a thorough treatment of
AC machine design, starting from basic electromagnetic principles and continuing
through the various design aspects of an induction machine. Introduction to AC
Machine Design includes one chapter each on the design of permanent magnet
machines, synchronous machines, and thermal design. It also offers a basic
treatment of the use of finite elements to compute the magnetic field within a
machine without interfering with the initial comprehension of the core subject
matter. Based on the author’s notes, as well as after years of classroom
instruction, Introduction to AC Machine Design: Brings to light more advanced
principles of machine design—not just the basic principles of AC and DC machine
behavior Introduces electrical machine design to neophytes while also being a
resource for experienced designers Fully examines AC machine design,
beginning with basic electromagnetic principles Covers the many facets of the
induction machine design Introduction to AC Machine Design is an important text
for graduate school students studying the design of electrical machinery, and it
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will be of great interest to manufacturers of electrical machinery.
A self-contained, comprehensive and unified treatment of electrical machines,
including consideration of their control characteristics in both conventional and
semiconductor switched circuits. This new edition has been expanded and
updated to include material which reflects current thinking and practice. All
references have been updated to conform to the latest national (BS) and
international (IEC) recommendations and a new appendix has been added which
deals more fully with the theory of permanent-magnets, recognising the growing
importance of permanent-magnet machines. The text is so arranged that
selections can be made from it to give a short course for non-specialists, while
the book as a whole will prepare students for more advanced studies in power
systems, control systems, electrical machine design and general industrial
applications. Includes numerous worked examples and tutorial problems with
answers.
In recent years Electrical Machnes: Principles, Designs & Applications are being used
extensively in Electrical Engineering, Microprocessor, Electrical Drives and Power Electronics
research and many other things. This rapid progress in Electrical & Electronics Engineering
has created an increasing demand for trained Electrical Engineering personnel. This book is
intended for the undergraduate and postgraduate students specializing in Electronics
Engineering. It will also serve as reference material for engineers employed in industry. The
fundamental concepts and principles behind electronics engineering are explained in a simple,
easy- to- understand manner. Each chapter contains a large number of solved example or
problem which will help the students in problem solving and designing of Electronics system.
This text book is organized into thirteen chapters. Chapter-1: Three Phase CircuitsChapter 2:
DC Motor and Generator Chapter-3: Stepper Motor, Induction Motor and AC Series
MotorChapter-4: TransformerChapter- 5: Switchgear, Protection & Earthing SystemChapter- 6:
Electricity Usage Monitors, Power Factor Correction and Basics of Battery & Its applications
The book Electrical Machines: Principles, Designs & Applications is written to cater to the
needs of the undergraduate courses in the discipline of Electronics & Communication
Engineering, Computer Science Engineering, Information Technology, Electronics &
Instrumentation Engineering, Electrical & Electronics Engineering and postgraduate students
specializing in Electronics. It will also serve as reference material for engineers employed in
industry. The fundamental concepts and principles behind of Transformer, Three Phase
Circuits and Electrical Generator and Motor are explained in a simple, easy- to- understand
manner. Each Chapter of book gives the design of Electrical Engineering that can be done by
students of B.E./B.Tech/ M/Tech. level.Salient Features*Comprehensive Coverage of
Transformer, Three Phase Circuits and Electrical Generator and Motor.*Detailed coverage of
Switchgear, Protection & Earthing System, Electricity Usage Monitors, Power Factor
Correction and Basics of Battery & Its applications.*Each chapter contains a large number of
solved example or objective type's problem which will help the students in problem solving and
designing of Electrical Machines.*Clear perception of the various problems with a large number
of neat, well drawn and illustrative diagrams. *Simple Language, easy- to- understand manner.
I do hope that the text book in the present form will meet the requirement of the students doing
graduation in Electronics & Communication Engineering, Computer Science Engineering,
Information Technology, Electronics & Instrumentation Engineering and Electrical & Electronics
Engineering. I will appreciate any suggestions from students and faculty members alike so that
we can strive to make the text book more useful in the edition to come.
This book gives a thoroughly up-to-date account of the principles of electrical machines and
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drives in a form accessible to the non-specialist. At the same time, it provides sound
groundwork for more advanced studies. It wil be of particular value as an introductory textbook
for students of electrical and electronic engineering. It features a novel approach to the
treatment of classical AC machines based on the concepts of current density and flux density,
together with a thorough treatment of the new non-classical electronically commutated
machines. Worked examples and problems for solution are included.
The type of control system used for electrical machines depends on the use (nature of the
load, operating states, etc.) to which the machine will be put. The precise type of use
determines the control laws which apply. Mechanics are also very important because they
affect performance. Another factor of essential importance in industrial applications is
operating safety. Finally, the problem of how to control a number of different machines, whose
interactions and outputs must be coordinated, is addressed and solutions are presented.
These and other issues are addressed here by a range of expert contributors, each of whom
are specialists in their particular field. This book is primarily aimed at those involved in complex
systems design, but engineers in a range of related fields such as electrical engineering,
instrumentation and control, and industrial engineering, will also find this a useful source of
information.
This book is part of a three-book series. Ned Mohan has been a leader in EES education and
research for decades, as author of the best-selling text/reference Power Electronics. This book
emphasizes applications of electric machines and drives that are essential for wind turbines
and electric and hybrid-electric vehicles. The approach taken is unique in the following
respects: A systems approach, where Electric Machines are covered in the context of the
overall drives with applications that students can appreciate and get enthusiastic about; A
fundamental and physics-based approach that not only teaches the analysis of electric
machines and drives, but also prepares students for learning how to control them in a graduate
level course; Use of the space-vector-theory that is made easy to understand. They are
introduced in this book in such a way that students can appreciate their physical basis; A
unique way to describe induction machines that clearly shows how they go from the motoringmode to the generating-mode, for example in wind and electric vehicle applications, and how
they ought to be controlled for the most efficient operation.
This fully revised second edition of Electrical Machines is systematically organized as per the
logical flow of the topics included in electrical machines courses in universities across India. It
is written as a text-cum-guide so that the underlying principles can be readily understood, and
is useful to both the novice as well as advanced readers. Emphasis has been laid on physical
understanding and pedagogical aspects of the subject. In addition to conventional machines,
the book's extensive coverage also includes rigorous treatment of transformers (current,
potential and welding transformers), special machines, AC/DC servomotors, linear induction
motors, permanent magnet DC motors and application of thyristors in rotating machines.
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