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Course Objectives:

At th

e end of this course, students will demonstrate the ability to

1. Understand the concepts of rotating magnetic fields.
2. Understand the operation of ac machines.
3. Analyse performance characteristics of ac machines.
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Course Contents:

Unit
No.

Topics

Teaching
Hours

1

Fundamentals of AC Machine Windings:

Physical arrangement of windings in stator and cylindrical rotor; slots for
windings; single-turn coil - active portion and overhang; full-pitch coils,
concentrated winding, distributed winding, winding axis, Air-gap MMF
distribution with fixed current through winding-concentrated and distributed,
Sinusoidal distributed winding, winding distribution factor

Three phase Induction Machines:

Construction, Types (squirrel cage and slip-ring), Torque Slip Characteristics,
Starting and Maximum Torque. Equivalent circuit. Phasor Diagram, Losses and
Efficiency. Effect of parameter variation on torque speed characteristics
(variation of rotor and stator resistances, stator voltage, frequency). Methods of
starting, braking and speed control for induction motors. Generator operation.
Self-excitation. Doubly-Fed Induction Machines.

Single-phase Induction Motors:
Constructional features, double revolving field theory, equivalent circuit,
determination of parameters. Split-phase starting methods and applications

Synchronous Machines :

Constructional features, cylindrical rotor synchronous machine - generated EMF,
equivalent circuit and phasor diagram, armature reaction, synchronous
impedance, voltage regulation. Operating characteristics of synchronous
machines, V-curves. Salient pole machine - two reaction theory, analysis of
phasor diagram, power angle characteristics. Parallel operation of alternators -
synchronization and load division.

Special A.C. Machines:
Reluctance motor, hysteresis motor, permanent magnet ac motors, ac servomotors,
universal motor, stepper motor, commutator motor

8

10

Total

40
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Course Outcomes
At the end of this course, students will demonstrate the ability to

1.
2.

Analyse and apply the energy conversion principles to AC rotating machines.

Evaluate the steady state parameters, basic operating characteristics and performance of AC
Machine and its application.

Evaluate the steady state parameters, basic operating characteristics and performance

of Special AC machines.
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