
Introduction: Induction Motor
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Fundamentals of AC Machines

 Magnetic Field Production and Distribution
- DC Machines
- Synchronous Machines
- Induction Machines

 Generated (induced) Voltages
- Synchronous Machines
- Induction Machines
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Magnetic Field Production & Distribution

Single-phase machines
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Magnetic Field Production & Distribution

Single-phase machines
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Magnetic Field Production & Distribution

Single-phase machines
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Single-phase machines

Magnetic Field Production & Distribution
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Magnetic Field Production & Distribution

Three-phase machines

7
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Three-phase machines

cos( )a m ei I t

cos( 120)b m ei I t 

cos( 120)c m ei I t 

8






Magnetic Field Production & Distribution

Three-phase machines
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Magnetic Field Production & Distribution

Three-phase machines
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Magnetic Field Production & Distribution

Three-phase machines
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Three-phase machines

Magnetic Field Production & Distribution
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Three-phase machines

Magnetic Field Production & Distribution
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Magnetic Field Production & Distribution

Three-phase machines: Four magnetic poles
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Magnetic Field Production & Distribution

Three-phase machines: Four magnetic poles
M

3 4
2 4t m

NM I




15



Magnetic Field Production & Distribution

Speed of  the Rotating Field

No. of 
poles

No. of time 
cycles (ωet=θe) 

No. of mech.
Revolutions (θ=θm)

2 1 (2π) 1 (2π(360o))

4 1 (2π) ½ (π(180o))

6 1 1/3 (2π/3 (120o)) 

2p f (cycles/sec) f/p (rev/sec)
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Magnetic Field Production & Distribution

The Rotating Field Equation
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Magnetic Field Production & Distribution

The Rotating Field Equation
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Magnetic Field Production & Distribution

Speed of  the Rotating Field

For a particular point:
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Magnetic Field Production & Distribution

Three-phase machines
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Magnetic Field Production & Distribution

Space Harmonics
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Space Harmonics
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Magnetic Field Production & Distribution

Space Harmonics
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