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11. INDUCTION MOTORS



LECTURE PLAN

 principle and design of induction motor

 characteristics and parameters of three-phase 

induction motors

 starting three-phase induction motors 

 speed control of induction motors 



Principle and design of induction 

motor

Principle of operation 



Design of induction motor



Parameters of three-phase 

induction motors

Motor nameplate



Connection of three-phase stator winding
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Motor wiring box

Connection of phase 

windings
Connection

windings into star

Connection

windings into delta



Parameters of three-phase induction motor
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Characteristics of three-phase 

induction motors

Torque-speed curve



Characteristics of three-phase 

induction motors

Torque and current-speed curve



Starting three-phase induction 

motors 

Biggish starting torque to break the motor load

at the standstill and during starting

Small starting current to avoid a voltage drop
and negative impacts on the induction motor

Requirements for motor starting 



Starting methods

 Direct on-line start-up

 Reduce voltage resistor/reactor starter

 Autotransformer starter 

 Star/Delta starter

 Soft starter

 Variable frequency drive starting



Direct on-line start-up



Reduce voltage resistor/reactor starter
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Autotransformer starter 
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Star/Delta starter
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Soft starter
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Variable frequency drive starting
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Speed control of induction 

motors 
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 to alter the slip s 

 to alter the number of pole pairs p

 to alter the supply frequency f

 the most efficient



To alter the supply frequency – frequency 

converter  

Frequency converter with voltage inverter

output voltageinput voltage smoothed DC voltage



To alter the supply frequency – frequency 

converter  
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To alter the supply frequency – frequency 

converter  

Torque - speed curve

constant V/f ratio

V constant


