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this book is written so that it serves as a text book for b e b tech degree students in general and for the institutions where aicte model curriculum has been

adopted topics covered in this book magnetic field and magnetic circuit electromagnetic force and torque d c machines d c machines motoring and generation

salient features self contained self explantary and simple to follow text numerous worked out examples well explained theory parts with illustrations exercises

objective type question with answers at the end of each chapter

this comprehensive up to date introduction to electrical machines is designed to meet the needs of undergraduate electrical engineering students it presents the
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essential principles of rotating machines and transformers the emphasis is on the performance though the book also introduces the salient features of electrical

machine design the book provides accessible student friendly coverage of dc machines transformers three phase induction motor single phase induction motor

fractional horsepower motors and synchronous machines the clear writing style of the book enhanced by illustrative figures and simplified explanations of the

fundamentals makes it an ideal text for gaining a thorough understanding of the subject of electrical machines key features include detailed coverage of the

construction of electrical machines lucid explanations of the principles of operation of electrical machines methods of testing of electrical machines performance

calculations of electrical machines wealth of diverse solved examples in each chapter to illustrate the application of theory to practical problems salient features of

design of electrical machines objective type questions to help students prepare for competitive exams

containing approximately 200 problems 100 worked the text covers a wide range of topics concerning electrical machines placing particular emphasis upon

electrical machine drive applications the theory is concisely reviewed and focuses on features common to all machine types the problems are arranged in order of

increasing levels of complexity and discussions of the solutions are included where appropriate to illustrate the engineering implications this second edition includes

an important new chapter on mathematical and computer simulation of machine systems and revised discussions of unbalanced operation permanent magnet

machines and universal motors new worked examples and tutorial problems have also been added

this book includes my lecture notes for electrical machines course the book is divided to different learning parts part 1 apply basic physical concepts to explain the

operation and solve problems related to electrical machines part 2 explain the principles underlying the performance of three phase electrical machines part 3

analyse operate and test three phase induction machines part 4 investigate the performance design operation and testing of the three phase synchronous machine

part1 apply basic physical concepts to explain the operation and solve problems related to electrical machines describe the construction of simple magnetic circuits

both with and without an air gap explain the basic laws which govern the electrical machine operation such as faraday s law ampere biot savart s law and lenz s

law apply faraday s law of electromagnetic induction ampere biot savart s law and lenz s law to solve for induced voltage and currents in relation to simple

magnetic circuits with movable parts illustrate the principle of the electromechanical energy conversion in magnetic circuits with movable parts part 2 explain the

principles underlying the performance of three phase electrical machines compare and contrast concentric and distributed windings in three phase electrical

machines identify the advantages of distributed windings applied to three phase machines explain how the pulsating and rotating magnetic fields are produced in

distributed windings calculate the synchronous speed of a machine based on its number of poles and frequency of the supply describe the process of torque

production in multi phase machines part 3 analyse operate and test three phase induction machines calculate the slip of an induction machine given the operating

and synchronous speeds calculate and compare between different torques of a three phase induction machine such as the locked rotor or starting torque pull up
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torque breakdown torque full load torque or braking torque develop and manipulate the equivalent circuit model for the three phase induction machine analyse

and test experimentally the torque speed and current speed characteristics of induction machines and discuss the effects of varying such motor parameters as rotor

resistance supply voltage and supply frequency on motor torque speed characteristics perform no load and blocked rotor tests in order to determine the equivalent

circuit parameters of an induction machine explore various techniques to start an induction motor identify the applications of the three phase induction machines

in industry and utility classify the insulations implemented in electrical machines windings and identify the factors affecting them part4 investigate the performance

design operation and testing of the three phase synchronous machine describe the construction of three phase synchronous machines particularly the rotor stator

windings and the rotor saliency develop and manipulate an equivalent circuit model for the three phase synchronous machine sketch the phasor diagram of a non

salient poles synchronous machine operating at various modes operation such as no load operation motor operation and generator operation investigate the

influence of the rotor saliency on machine performance perform open and short circuit tests in order to determine the equivalent circuit parameters of a

synchronous machine identify the applications of the three phase synchronous machines in industry and utility list and explain the conditions of parallel operation

of a group of synchronous generators evaluate the performance of the synchronous condenser and describe the power flow control between a synchronous

condenser and the utility in both modes over and under excited explain the principles of controlling the output voltage and frequency of a synchronous generator

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

with numerous chapter problems and worked out examples this book presents a general introduction to electric machines including their rating and certain

economic considerations using a tradition presentation the author includes a discussion of magnetic circuits and transformers conventional dc induction and

synchronous machines he closes with coverage of dynamics of electromechanical systems and incremental motion electromechanical systems

worked examples in electrical machines and drives discusses methods in predicting and explaining electromechanical performance of several devices the book is

comprised of seven chapters that sequence the examples at increasing levels of difficulty chapter 1 provides an introduction and reviews the basic theories the

second chapter covers transformers and the third chapter tackles d c machines chapter 4 is concerned with induction machines while chapter 5 deals with
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synchronous machines chapter 6 covers transient behavior and chapter 7 talks about power electronic electrical machine drives the book will be of great use to

students and instructors of schools concerned with electronic devices such as in electrical engineering and can help enrich their lectures and practical classes

this is a single volume book on electrical machines that teaches the subject precisely and yet with amazing clarity the extent has been kept in control so that the

entire subject can be covered by students within the limited time of the semesters thus they will not have to consult multiple books anymore the discussions of

concepts include the modern trends used in industry like efficient transformers efficient induction motors dc drives and the problems related to them

in one complete volume this essential reference presents an in depth overview of the theoretical principles and techniques of electrical machine design this book

enables you to design rotating electrical machines with its detailed step by step approach to machine design and thorough treatment of all existing and emerging

technologies in this field senior electrical engineering students and postgraduates as well as machine designers will find this book invaluable in depth it presents

the following machine type definitions different synchronous asynchronous dc and doubly salient reluctance machines an analysis of types of construction external

pole internal pole and radial flux machines the properties of rotating electrical machines including the insulation and heat removal options responding to the need

for an up to date reference on electrical machine design this book includes exercises with methods for tackling 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 classroom tested material and numerous graphs are features that further make this book an excellent manual and reference to the topic

a comprehensive text combining all important concepts and topics of electrical machines and featuring exhaustive simulation models based on matlab simulink

electrical machine fundamentals with numerical simulation using matlab simulink provides readers with a basic understanding of all key concepts related to

electrical machines including working principles equivalent circuit and analysis it elaborates the fundamentals and offers numerical problems for students to work

through uniquely this text includes simulation models of every type of machine described in the book enabling students to design and analyse machines on their

own unlike other books on the subject this book meets all the needs of students in electrical machine courses it balances analytical treatment physical explanation

and hands on examples and models with a range of difficulty levels the authors present complex ideas in simple easy to understand language allowing students in

all engineering disciplines to build a solid foundation in the principles of electrical machines this book includes clear elaboration of fundamental concepts in the

area of electrical machines using simple language for optimal and enhanced learning provides wide coverage of topics aligning with the electrical machines syllabi

of most international universities contains extensive numerical problems and offers matlab simulink simulation models for the covered machine types describes

matlab simulink modelling procedure and introduces the modelling environment to novices covers magnetic circuits transformers rotating machines dc machines

electric vehicle motors multiphase machine concept winding design and details finite element analysis and more electrical machine fundamentals with numerical
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simulation using matlab simulink is a well balanced textbook perfect for undergraduate students in all engineering majors additionally its comprehensive treatment

of electrical machines makes it suitable as a reference for researchers in the field

this book includes my lecture notes for electrical machines course the book is divided to different learning partspart 1 apply basic physical concepts to explain the

operation and solve problems related to electrical machines part 2 explain the principles underlying the performance of three phase electrical machines part 3

analyse operate and test three phase induction machines part 4 investigate the performance design operation and testing of the three phase synchronous machine

part1 apply basic physical concepts to explain the operation and solve problems related to electrical machines describe the construction of simple magnetic circuits

both with and without an air gap explain the basic laws which govern the electrical machine operation such as faraday s law ampere biot savart s law and lenz s

law apply faraday s law of electromagnetic induction ampere biot savart s law and lenz s law to solve for induced voltage and currents in relation to simple

magnetic circuits with movable parts illustrate the principle of the electromechanical energy conversion in magnetic circuits with movable parts part 2 explain the

principles underlying the performance of three phase electrical machines compare and contrast concentric and distributed windings in three phase electrical

machines identify the advantages of distributed windings applied to three phase machines explain how the pulsating and rotating magnetic fields are produced in

distributed windings calculate the synchronous speed of a machine based on its number of poles and frequency of the supply describe the process of torque

production in multi phase machines part 3 analyse operate and test three phase induction machines calculate the slip of an induction machine given the operating

and synchronous speeds calculate and compare between different torques of a three phase induction machine such as the locked rotor or starting torque pull up

torque breakdown torque full load torque or braking torque develop and manipulate the equivalent circuit model for the three phase induction machine analyse

and test experimentally the torque speed and current speed characteristics of induction machines and discuss the effects of varying such motor parameters as rotor

resistance supply voltage and supply frequency on motor torque speed characteristics perform no load and blocked rotor tests in order to determine the equivalent

circuit parameters of an induction machine explore various techniques to start an induction motor identify the applications of the three phase induction machines

in industry and utility classify the insulations implemented in electrical machines windings and identify the factors affecting them part4 investigate the performance

design operation and testing of the three phase synchronous machine describe the construction of three phase synchronous machines particularly the rotor stator

windings and the rotor saliency develop and manipulate an equivalent circuit model for the three phase synchronous machine sketch the phasor diagram of a non

salient poles synchronous machine operating at various modes operation such as no load operation motor operation and generator operation investigate the

influence of the rotor saliency on machine performance perform open and short circuit tests in order to determine the equivalent circuit parameters of a

synchronous machine identify the applications of the three phase synchronous machines in industry and utility list and explain the conditions of parallel operation

of a group of synchronous generators evaluate the performance of the synchronous condenser and describe the power flow control between a synchronous
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condenser and the utility in both modes over and under excited explain the principles of controlling the output voltage and frequency of a synchronous generator

textbook for students studying electrical power engineering

the text starts with basic functionality and the role of electrical machines in their typical applications the effort of applying coordinate transforms is justified by

obtaining a more intuitive concise and easy to use model mathematics reduced to a necessary minimum priority is given to bringing up the system view and

explaining the use and external characteristics of machines on their electrical and mechanical ports the aspects of machine design and construction are of

secondary importance covering the most relevant concepts relating to machine size torque and power the book explains the losses and secondary effects outlining

cases and conditions where some secondary phenomena are neglected while the goal of developing and using machine mathematical models equivalent circuits and

mechanical characteristics persists through the book the focus is kept on physical insight of electromechanical conversion process design and construction of

practical machines is discussed to the extent needed to understand the principles of operation power losses and cooling and the problems of power supply and

control of electric machines details such as the slot shape and the disposition of permanent magnets are covered and their effects on the machine parameters and

performance

this popular easy to read book offers a comprehensive yet unique treatment of electrical machines and their historical development electrical machines and their

applications third edition covers an in depth analysis of machines augmented with ample examples which makes it suitable for both those who are new to electric

machines and for those who want to deepen their knowledge of electric machines this book provides a thorough discussion of electrical machines it starts by

reviewing the basics of concepts needed to fully understand the machines e g three phase circuits and fundamentals of energy conversion and continues to discuss

transformers induction machines synchronous machines dc machines and other special machines and their dynamics this natural progression creates a unifying

theme and helps the reader appreciate how the same physical laws of energy conversion govern the operation and dynamics of different machine types the text is

sprinkled with ample examples to further solidify the discussed concepts several well placed appendices make the book self contained and even easier to follow

this book is part of a series on power system topics originally authored by the late turan gönen the book has been edited by ali mehrizi sani to bring it up to

date while maintaining its original charm both new and seasoned readers for gönen s books will find this new edition a much awaited update to the second

edition

the two major broad applications of electrical energy are information processing and energy processing hence it is no wonder that electric machines have occupied

a large and revered space in the field of electrical engineering such an important topic requires a careful approach and charles a gross electric machines offers the
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most balanced application oriented and modern perspective on electromagnetic machines available written in a style that is both accessible and authoritative this

book explores all aspects of electromagnetic mechanical em machines rather than viewing the em machine in isolation the author treats the machine as part of an

integrated system of source controller motor and load the discussion progresses systematically through basic machine physics and principles of operation to real

world applications and relevant control issues for each type of machine presented coverage ranges from dc induction and synchronous machines to specialized

machines such as transformers translational machines and microelectromechanical systems mems stimulating example applications include electric vehicles wind

energy and vertical transportation numerous example problems illustrate and reinforce the concepts discussed along with appendices filled with unit conversions

and background material electric machines is a succinct in depth and complete guide to understanding electric machines for novel applications
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