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Semester V [Third Year]

COURSE OBJECTIVES:

1. To provide students with strong foundation on the classification, construction, performance, testing
and applications of synchronous Machines. 

2. To enable the students to have a fair knowledge about construction, working principle, operation and
applications of Special Machines. 

COURSE OUTCOMES:

After successful completion of the course, the students are able to

1. Describe the Construction, Working principle and operating characteristics of three phase
Synchronous Generator.

2. Outline the specifications of synchronous generators and solve problems involving synchronous
machines operating alone or in parallel. 

3. Illustrate the Three phase synchronous Motor operation, Characteristics, Performance and
Applications. 

4. Describe the principle of operation, Construction and Applications of single phase ac series motor
and Single Phase Synchronous Motors. 

5. Outline the Construction, Operating principles and Applications of Stepper Motors, BLDC Motor,
Switched Reluctance Motor and Liner Induction Motor.

UNIT I Text Book - 1, 2 [CO:1, 2] (10)

Synchronous         Generators:Construction,         EMF-Equation         with         sinusoidal         flux         -         winding         factors         -
suppression         of         harmonics         in         generated         voltage         -         armature         reaction         -         synchronous         impedance         -         vector
diagram.

UNIT II Text Book - 1, 2 [CO:2] (10)

Methods         of         determining         regulation         -         direct         load         -         EMF,         MMF         and         ZPF,         Blondel         two         reaction         method         for
salient         pole         machine         -         phasor         diagram         -         slip         test         -         regulation         of         salient         pole         machines         -         parallel         operation
-         synchronizing         with         infinite         bus         bars         -         synchronizing         power         -         effect         of         variation         of         excitation         and
mechanical         input         on         parallel         operation.

UNIT III Text Book - 1, 2 [CO:3] (6)

Synchronous         Motor:                  Theory         of         operation         -         starting         methods         -         phasor         diagrams         V         and         inverted         V
curves         -         hunting         and         its         prevention         -         synchronous         condenser         and         its         applications.

UNIT IV Text Book - 1, 2 [CO:4, 5] (6)

Single         Phase         Series         motors:         Principle         of         operation         and         characteristic         of         AC         series         motors.

Single         phase         Synchronous         motors:         Basic         concepts         and         principle         of         operation         and         applications         of
reluctance         motor         and         hysteresis         motor.

Stepper         Motors:         Construction,         Principle         of         operation         &         Application         of         Variable         Reluctance         Stepper
Motor.

Other         Special         Motors:         Construction,         Principle         of         operation         &         Application         of         BLDC         Motor,         Switched
reluctance         motor,         Principle         of         Operation         of         Linear         Induction         Motor         and         its         Applications.

LEARNING RESOURCES:
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TEXT BOOK(s):

1. Theory & Performance of Electrical Machines by J.B Gupta, S.K. Kataria & Sons, Reprint 2026
2. Electric Machines - by I.J. Nagrath & D.P. Kothari, Tata McGraw-Hill Publishers, 5th Edition, 2017

REFERENCE BOOK(s):

1. Electric Machinery by P.S. Bhimbra, Khanna Publications 7th  edition, 2011
2. Electrical Machines by SK Bhattacharya, Tata Mc Graw Hill, New Delhi, 4th Edition 2021

WEB RESOURCES:

1. https://nptel.ac.in/courses/108105112
2. https://nptel.ac.in/courses/108102156
3. https://www.youtube.com/watch?v=DMDTkXeFkb8
4. https://www.youtube.com/watch?v=oZGLLDjwwrw
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