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Course Title | Core/ Elective
ELECTRICAL MACHINES -1 Core
Contact Hours per Week
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: ’ i 30 70 3

Course Objectives
P
. {g 1l)earn and understand electromechanical energy conversion devices.
e able to understand in detail about DC machines. Construction, principle,

performance characteristics and testing.

Course Outcomes
> Understand construction, operating principle and characteristics of different types

of DC motors and generators
> Test and calculate performance parameters of DC motors and generators

> Select appropriate DC machines for a specific application 5 o

UNIT I ‘ ; ‘
Electromechanical energy conversion: Principle of energy conversion, Flow of energy

in electromechanical devices, Coupling-field reaction, Singly excited magnetic system —
Electric energy input, Magnetic field energy stored, Mechanical work done — with slow,
instantaneous and transient movement of armature, Calculation of mechanical force,

Doubly excited magnetic systems, electromagnetic and reluctance torques.

UNIT 11 A, “ A
DC Machines: Simple loop generator, Essential parts of DC machine, Details of Lap

- .winding { . - .
" turns. Commutation — reactance voltage, Methods of iniproving commutation — High
-ushes, shifting of brushes, Interpoles, Compensating wmdmg.

resistance br

ators, Open circuit, Internal &

UNIT ILI ‘ | .
ators; Classification & types of DC generator .
speed, Voltage regulation,

DC Gener ity , oy
External characteristics — Critical resistance & critical

Conditions for self excitation, Causes of ure :
Series, Shunt and Compound generators, Applications. = -

UNI II;/IIOYOI'S' Classification & Types of DC motors‘,“Bf!c‘k' emf, Speed regula-tlon,

DC ure to;'que Armature reaction, Operating characternstics, ‘Performax?cte (t:ul-t\;z,

g : n.]au:pced control methods Shunt and Series motors, Three, & four-point Startets,
asic : | : ‘

Calculation of step resistances, ‘APP“C'&&O“]S- |
' PL

& Wave winding, EMF equation, Armature reaction — Remedies, Ampere

failure of voltage buildup, Parallel operation |
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UNIT V

Testing, Losses and Efficiency: Power losses — Copper losses and Rotational losses,
Power flow, Efficiency, Testing - Brake Test and Swinburne’s test, Hopkinson’s test,
Field’s test, Retardation test, Heat run test.

Suggested Reading: ¥

D.P. Kothari, I.J. Nagrath, Electric Machines, Tata McGraw Hill, 4™ Edition, 2010
Bhimbra P.S., Electrical Machinery, Khanna Publications, 2000 .
Gupta JB., Theory and Performance of Electrical Machines,
S.K. Kataria & Sons, Delhi, 2005.

4. AE Clayton and NN Hancock, The Performance and Design of Direct Current

Machines, 3™ edition, 1959.
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