Introduction: Induction Motor
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Fundamentals of AC Machines
=

1 Magnetic Field Production and Distribution
- DC Machines
- Synchronous Machines
- Induction Machines
1 Generated (induced) Voltages
- Synchronous Machines

- Induction Machines
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Induction Machines

Single-phase machines
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Induction Machines

Single-phase machines
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1 Induciion Machines

Single-phase machines
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Incuction Machines
Three-phase machines
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1 Indudiion Machines

Three-phase machines
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Induction Machines

Three-phase machines b
» Space Phasor
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Induction Machines

Three-phase machines
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Induction Machines

Three-phase machines
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1 Ineuction Meachines

Three-phase machines: Four magnetic poles  space Phasor
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O Induction Machines

Three-phase machines: Four magnetic poles  space Phasor
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Incdvueiion Maechines
Speed of the Rotating Field
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Inductiion Machines
The Rotating Field Equation
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Inductiion Machines
The Rotating Field Equation
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Incdvueiion Maechines
Speed of the Rotating Field
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1 Induction Machines
Three-phase machines
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1 Ineduction Machines
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1 Ineduction Meachines

l’)

Mag. Axis A
“)
N ph I ph Space-fundamental
2 mmf wave
Axis of
N phase a
()
S

gegglULIILILLEEEE

=E
BE
{00
[OTO]

For any
number of
poles (2p)



Magnetic Field Production & Distribution
1 Induciion Machines
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Induction Machines

Space Harmonics
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Induction Machines

Space Harmonics

M, = 4N |, cos(w,t)coshpd

7 2hp
4 N
M., =———1I, cos(w,t —120) cos(h(pfd —120))
m 2hp
4 N
M, =———1,, cos(w,t +120) cos(h(pd +120))
m 2hp
. Mag. Axis C
Moghuis B Forward Rot. Field » Pulsating Field e Backward Rot. Field
—¢ =b —c —b
ag. Axis A ag); Axis A ag. Axis A
- S Mag. Axis B -
9 : Mag. Axis C 0
Mag. Axis C ¥ Mag. Axis B

Fundamental (h=1) 3'd harmenic (h=3) 5% harmonic (h=5)



Magnetic Field Production & Distribution
1 Induciion Machines

Space Harmonics
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