
Electric Motors and the Future of Power 

Control

Introduction

Electric motors are an essential part of modern society. 

They  power  everything  from  our  appliances  to  our 

transportation systems. As the world moves towards a 

more sustainable future, electric motors are becoming 

increasingly important.

Electric  motors  convert  electrical  energy  into 

mechanical energy. This makes them ideal for a wide 

range of applications, including:

 Industrial  applications: Electric  motors  are 

used in a variety of industrial settings,  such as 

factories and warehouses. They power conveyor 

belts, robots, and other machinery.
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 Transportation  applications: Electric  motors 

are  used  in  electric  vehicles,  trains,  and ships. 

They also power hybrid vehicles, which combine 

an electric motor with a gasoline engine.

 Household appliances: Electric motors are used 

in  a  variety  of  household  appliances,  such  as 

refrigerators,  washing  machines,  and  dryers. 

They also power air conditioners, fans, and other 

appliances.

 Renewable energy systems: Electric motors are 

used in renewable energy systems, such as wind 

turbines  and  solar  panels.  They  convert  the 

energy from the wind or sun into electricity.

 Medical applications: Electric motors are used 

in  a  variety  of  medical  devices,  such  as  MRI 

machines and surgical robots.  They also power 

wheelchairs and other assistive devices.

Electric  motors  are  a  key  technology  for  the  21st 

century.  They  are  essential  for  a  wide  range  of 
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applications,  and  they  are  becoming  increasingly 

important  as  the  world  moves  towards  a  more 

sustainable future.

This  book  provides  a  comprehensive  introduction  to 

electric motors. It covers the basics of electric motors, 

as  well  as  more  advanced  topics  such  as  power 

electronics and motor control. The book is written in a 

clear and concise style, and it is suitable for students, 

engineers, and anyone else who wants to learn more 

about electric motors.

By  the  end  of  this  book,  you  will  have  a  deep 

understanding  of  electric  motors  and  their 

applications.  You  will  be  able  to  design,  build,  and 

control electric motors for a wide range of applications.
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Book Description

Electric  motors  are  everywhere.  They  power  our 

appliances,  our  cars,  and  our  industrial  machinery. 

They are essential for our modern way of life.

This book is a comprehensive introduction to electric 

motors.  It  covers  everything  from the  basics  of  how 

electric  motors work to the latest  advances in motor 

control technology.

Whether  you  are  a  student,  an  engineer,  or  just 

someone  who  is  curious  about  how  electric  motors 

work, this book is for you. It is written in a clear and 

concise style, and it is packed with helpful illustrations 

and diagrams.

By  the  end  of  this  book,  you  will  have  a  deep 

understanding  of  electric  motors  and  their 

applications.  You  will  be  able  to  design,  build,  and 

control electric motors for a wide range of applications.
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This book is also a valuable resource for anyone who 

works  with  electric  motors.  It  provides  a  wealth  of 

information on how to troubleshoot and repair electric 

motors, as well as how to select the right electric motor 

for a particular application.

With  its  comprehensive  coverage  of  electric  motors, 

this book is the perfect resource for anyone who wants 

to learn more about this essential technology.

Here are some of the topics covered in this book:

 The basics of electric motors

 Different types of electric motors

 How electric motors work

 Power electronics and motor control

 Advanced motor control techniques

 Applications of electric motors

This book is the perfect resource for anyone who wants 

to learn more about electric motors. It is also a valuable 

reference for anyone who works with electric motors.

5



Chapter 1: The Basics of Electric Motors

1. What is an electric motor

An electric motor is a machine that converts electrical 

energy into mechanical energy. This is done by using 

electromagnetism to create a force that moves a rotor. 

Electric  motors  are  used  in  a  wide  variety  of 

applications,  including  appliances,  power  tools, 

industrial machinery, and transportation.

Electric  motors are typically classified by the type of 

current  they  use.  AC  motors  use  alternating  current 

(AC),  while  DC  motors  use  direct  current  (DC).  AC 

motors are more common than DC motors, as they are 

generally more efficient and reliable.

Electric motors are also classified by their speed. Some 

motors are designed to run at a constant speed, while 

others are designed to run at a variable speed. Variable 

speed motors are often used in applications where the 
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speed of the motor needs to be adjusted, such as fans 

and pumps.

The size of an electric motor is determined by its power 

output.  The power output of  a motor is  measured in 

watts.  The  larger  the  motor,  the  more  power  it  can 

produce.

Electric  motors  are  an  essential  part  of  our  modern 

world. They are used in a wide variety of applications, 

and they play a vital role in our economy.

How does an electric motor work?

An electric motor works by using electromagnetism to 

create  a  force  that  moves  a  rotor.  The  rotor  is  a 

cylindrical-shaped  object  that  is  made  of  a  magnetic 

material.  The  stator  is  a  stationary  object  that 

surrounds the rotor. The stator is made up of a series of 

electromagnets.

When  an  electric  current  flows  through  the 

electromagnets in the stator, it creates a magnetic field. 
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This magnetic field interacts with the magnetic field of 

the rotor, causing the rotor to move. The direction of 

the  rotation depends  on the  direction of  the  current 

flow in the electromagnets.

The speed of the motor is determined by the frequency 

of  the  alternating  current  (AC)  or  the  voltage  of  the 

direct  current  (DC).  The  higher  the  frequency  or 

voltage, the faster the motor will run.

Electric motors are very efficient machines. They can 

convert  up  to  90%  of  the  electrical  energy  they 

consume  into  mechanical  energy.  This  makes  them 

ideal for a wide variety of applications.
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Chapter 1: The Basics of Electric Motors

2. Types of electric motors

Electric motors can be classified into two main types: 

AC motors and DC motors. AC motors are powered by 

alternating current (AC), while DC motors are powered 

by direct current (DC).

AC motors

AC motors are the most common type of electric motor. 

They  are  used  in  a  wide  variety  of  applications, 

including  industrial,  commercial,  and  residential.  AC 

motors are relatively simple to design and build, and 

they are generally more efficient than DC motors.

There are two main types of AC motors: synchronous 

motors and induction motors. Synchronous motors run 

at a constant speed, while induction motors can vary 

their speed.
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DC motors

DC motors are less common than AC motors, but they 

are still used in a variety of applications. DC motors are 

often used in battery-powered devices, such as electric 

vehicles and cordless power tools. DC motors can also 

be used in industrial applications, such as robotics and 

conveyor belts.

There are two main types of DC motors:  brushed DC 

motors and brushless DC motors. Brushed DC motors 

are less expensive and easier to control than brushless 

DC  motors,  but  they  require  more  maintenance. 

Brushless  DC  motors  are  more  efficient  and  reliable 

than  brushed  DC  motors,  but  they  are  also  more 

expensive.

Other types of electric motors

In  addition  to  AC  and  DC  motors,  there  are  also  a 

number of other types of electric motors, including:
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 Stepper  motors: Stepper  motors  are  used  in 

applications  where  precise  positioning  is 

required.  They  are  often  used  in  robotics  and 

CNC machines.

 Servo  motors: Servo  motors  are  also  used  in 

applications  where  precise  positioning  is 

required.  They  are  often  used  in  industrial 

automation and robotics.

 Linear  motors: Linear  motors  produce  linear 

motion instead of rotary motion. They are often 

used in high-speed applications, such as maglev 

trains and linear accelerators.

The type of electric motor that is best for a particular 

application depends on the specific requirements of the 

application.
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Chapter 1: The Basics of Electric Motors

3. Construction of electric motors

Electric  motors  are  made  up  of  several  key 

components,  including  the  stator,  the  rotor,  the 

bearings, and the housing.

The stator is the stationary part of the motor. It consists 

of  a  metal  frame  that  supports  a  series  of 

electromagnets.  The  electromagnets  are  made  up  of 

coils of wire that are wrapped around iron cores. When 

an electric current flows through the coils, it creates a 

magnetic field.

The rotor is the rotating part of the motor. It consists of 

a  metal  shaft  that  supports  a  series  of  permanent 

magnets or electromagnets. The permanent magnets or 

electromagnets are arranged in such a way that they 

interact with the magnetic field created by the stator, 

causing the rotor to rotate.
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The bearings support the rotor and allow it to rotate 

freely.  The  bearings  are  typically  made  of  metal  or 

ceramic.

The housing is the outer casing of the motor. It protects 

the  internal  components  of  the  motor  from  the 

environment. The housing is typically made of metal or 

plastic.

Electric motors can be classified into two main types: 

AC motors and DC motors. AC motors are powered by 

alternating current (AC), while DC motors are powered 

by direct current (DC).  AC motors are more common 

than DC motors, as they are more efficient and have a 

longer lifespan.

Electric  motors  are  used  in  a  wide  variety  of 

applications,  including  appliances,  industrial 

machinery,  and transportation.  They  are  essential  to 

modern society and play a vital role in our everyday 

lives.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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