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Semester III [Second Year]

COURSE OBJECTIVES:

1. To provide students an idea of magnetic circuits and their applications

2. To get the knowledge of different properties magnetic materials and get knowledge of electro
mechanical energy conversion

3. To provide students with strong foundation on the classification, construction, performance, testing
and applications of DC generators and Motors

4. To enable the students to have a fair knowledge about construction, working principle, operation and
applications of DC generators and Motors

COURSE OUTCOMES:

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

1. Illustrate the details of magnetic circuits and their applications , properties of magnetic materials and  
electro mechanical energy conversion

2. Discuss the working principle, construction, types of DC generators, armature reaction and
commutation

3. Develop the characteristics of DC generators and their applications, illustrate the principle of DC
motors and torque equations

4. Examine the characteristics of DC motors and their applications, illustrate the methods of speed
control of DC motors and necessity of starters

5. Develop procedures for testing of DC motors and calculate efficiency

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

Magnetic         Circuits:         Introduction         -         simple         magnetic         circuit         -         magnetic         circuits         with         air         gap         -         Air-gap
fringing         fields-         Magnetic         equivalent         circuit.         Electro         Mechanical         Energy         Conversions:         Energy         in         Magnetic
system         -field         energy         and         mechanical         force         -         mechanical         energy.         Torques         in         systems         with         permanent
magnets         in         singly         excited         system         only.

UNIT II Text Book - 1, 2 [CO:2, 3] (12)

D.C.         Machines:         Constructional         features         -         Types         of         Windings         -         Lap         and         Wave,         Principle         operation         of         DC
Generators.         Emf         Equation,         types         of         DC         generators,         Commutation,         Armature         reaction         (theory         only),
interpolar         and         compensating         windings.         Losses         and         efficiency         of         generator,         No         load         and         load
characteristics         of         all         types         of         DC         generators         and         their         applications,                  Parallel         operation         of         D.C.
Generators.

UNIT III Text Book - 1, 2 [CO:3, 4] (10)

D.C.         MOTORS:         Principle         of         DC         Motor,         concept         of         back         emf,         torque         equation,         power         stages         of         DC
Motor,         Characteristics         of         DC         motors         (series,         shunt         and         compound),         Applications.         Speed         control         of         DC
shunt         motor         -         Armature         voltage         control,         Field         flux         Control.         Various         methods         of         Speed         Control         of         DC
Series         Motor(theory         only).

UNIT IV Text Book - 1, 2 [CO:4, 5] (10)

Starters         of         D.C         motors:         Necessity         of         a         starter         in         a         D.C         motor,         various         starting         techniques         for         DC
motors:         Three-point         starter,         four-point         starter.         Losses,         efficiency         of         D.C         motor         and         testing         of         DC
Machines         -         Brake         test,         Swinburne's         Test,         Hopkinson's         Test,         Field         Test.

LEARNING RESOURCES:
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TEXT BOOK(s):

1. P.S. Bhimbra, 'Electric Machinery, Khanna Publications', 7th edition
2. I.J. Nagrath & D.P. Kothari, 'Electric Machines', Tata McGraw - Hill Publishers

REFERENCE BOOK(s):

1. J. B. Gupta, 'Theory & performance of Electric Machines', S.K. Kataria & Sons
2. Irving L. Kosow, 'Electric Machinery & Transformers', PHI
3. Clayton & Hancock, 'Performance and Design of D.C Machines', BPBPublishers.
4. S. Kamakshaiah, 'Electro mechanics - I (D.C. Machines)', Right Publishers
5. A.E. Fritzgerald, C. Kingsley & S. Umans, 'Electric Machinary', McGraw-Hill Companies, 6th editon,

2003
6. SamarjitGhosh, 'Electrical Machines', Pearson 2nd edition, 2008

WEB RESOURCES:

https://archive.nptel.ac.in/courses/108/105/108105155/
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