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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
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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 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

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

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

this book aims to offer a thorough study and reference textbook on electrical machines and drives the basic idea is to start from the pure electromagnetic principles to
derive the equivalent circuits and steady state equations of the most common electrical machines in the first parts although the book mainly concentrates on rotating
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field machines the first two chapters are devoted to transformers and dc commutator machines the chapter on transformers is included as an introduction to induction
and synchronous machines their electromagnetics and equivalent circuits chapters three and four offer an in depth study of induction and synchronous machines
respectively starting from their electromagnetics steady state equations and equivalent circuits are derived from which their basic properties can be deduced the second
part discusses the main power electronic supplies for electrical drives for example rectifiers choppers cycloconverters and inverters much attention is paid to pwm
techniques for inverters and the resulting harmonic content in the output waveform in the third part electrical drives are discussed combining the traditional rotating field
and dc commutator electrical machines treated in the first part and the power electronics of part two field orientation of induction and synchronous machines are
discussed in detail as well as direct torque control in addition also switched reluctance machines and stepping motors are discussed in the last chapters finally part 4 is
devoted to the dynamics of traditional electrical machines also for the dynamics of induction and synchronous machine drives the electromagnetics are used as the
starting point to derive the dynamic models throughout part 4 much attention is paid to the derivation of analytical models but of course the basic dynamic properties
and probable causes of instability of induction and synchronous machine drives are discussed in detail as well with the derived models for stability in the small as starting
point in addition to the study of the stability in the small a chapter is devoted to large scale dynamics as well e g sudden short circuit of synchronous machines the
textbook is used as the course text for the bachelor s and master s programme in electrical and mechanical engineering at the faculty of engineering and architecture of
ghent university parts 1 and 2 are taught in the basic course fundamentals of electric drives in the third bachelor part 3 is used for the course controlled electrical drives
in the first master while part 4 is used in the specialised master on electrical energy

presenting current issues in electric motor design installation application and performance this second edition serves as the most authoritative and reliable guide to
electric motor utilization and assessment in the commercial and industrial sectors covering topics ranging from motor energy and efficiency to computer aided design
and equipment selection this reference assists professionals in all aspects of electric motor maintenance repair and optimization it has been expanded by more than 40
percent to explore the most influential  technologies in the field including electronic controls superconducting generators recent analytical  tools new computing
capabilities and special purpose motors

electrical codes standards recommended practices and regulations can be complex subjects yet are essential in both electrical design and life safety issues this book
demystifies their usage it is a handbook of codes standards recommended practices and regulations in the united states involving electrical safety and design many
engineers and electrical safety professionals may not be aware of all of those documents and their applicability this book identifies those documents by category allowing
the ready and easy access to the relevant requirements because these documents may be updated on a regular basis this book was written so that its information is not
reliant on the latest edition or release of those codes standards recommended practices or regulations no single document on the market today attempts to not only list
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the majority of relevant electrical design and safety codes standards recommended practices and regulations but also explain their use and updating cycles this book one
stop information center for electrical engineers electrical safety professionals and designers does covers the codes standards recommended practices and regulations in
the united states involving electrical safety and design providing a comprehensive reference for engineers and electrical safety professionals documents are identified by
category enabling easy access to the relevant requirements not version specific information is not reliant on the latest edition or release of the codes standards
recommended practices or regulations

electrical and instrumentation engineering is changing rapidly and it is important for the veteran engineer in the field not only to have a valuable and reliable reference
work which he or she can consult for basic concepts but also to be up to date on any changes to basic equipment or processes that might have occurred in the field
covering all of the basic concepts from three phase power supply and its various types of connection and conversion to power equation and discussions of the protection
of power system to transformers voltage regulation and many other concepts this volume is the one stop go to for all of the engineer s questions on basic electrical and
instrumentation engineering there are chapters covering the construction and working principle of the dc machine all varieties of motors fundamental concepts and
operating principles of measuring and instrumentation both from a high end point of view and the point of view of developing countries emphasizing low cost methods a
valuable reference for engineers scientists chemists and students this volume is applicable to many different fields across many different industries at all levels it is a must
have for any library

this book includes my lecture notes for electrical machines course the construction operation and testing of three phase electrical machines are presented the physical
concepts and basic laws governing electrical machines operation such as faraday s law ampere biot savart s law and len s law are introduced and the principles
underlying the performance of three phase electrical machines are subsequently explained practical laboratories are utilised to reinforce concepts 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
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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 4 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

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 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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