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Functions of electrical Machines 
 Elec power - into 
 Electrical machine – producing 
 Mechanical power +losses 

 
 Mechanical power – into 
 Electrical machine – producing 
 Electrical power + losses. 



Electrical Machine Technologies 
 
 Electro magnetic 
 Mag field affecting ferrous particles 

 Electrostatic 
 Balloon on a ceiling 

 Piezo Eleectric 
 Generates a mechanical force IJ printers 

 Thermoelectric 
 Produces heat – to steam to mechanical 

 



Reasons for Using Electrical 
Machines 
 Availability of power source 
 Relatively simple construction 
 Controllability 
 Noise and pollution 
 Efficiency 
 Scalability of size 
 Self starting 
 Generally capable of functioning as a 

generator 



Magnetic field and motion 



Rotational Electromotive Force 
(EMF) 
 Voltage produced by changing 

magnetic flux 
 Proportional to flux, winding length 

and speed 
 In motor – opposes applied armature 

voltage 
 In a generator, produces the output 

voltage. 



Electrical Machine Terminology 
 Stator 
 Fixed part 

 Rotor 
 Rotating part 

 Field  -magnetic excitiation 
 Winding or magnet 

 Armature 
 Energised winding 



Rotating magnetic field 



DC Machine 





Brushless DC 





Brushless DC 



Brushless DC 





Switched reluctance Machine 





Synchronus Machine 



Synchronous machine 



AC Induction Machine 



AC Induction Machine 



Rotor position measurement 



Rotor position measurement 



Rotor position measurement 



Current starter tecnnology 



Current alternator technology 



Integrated Starter - Alternator 



Machine considerations 



Electrical machines in hybrid 
vehicles 
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