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SYLLABI OF COURSES FOR DIPLOMA PROGRAMME [N ELECTRICAL ENGINEERING LEVEL IV & V 16
4113 — A.C. MACHINES
Teaching Schedule Per Week Progressive Examninationt Schedule (Marks)
Lectores | Pravtical | Credits | -Assossment ! Toeory | PractialEx. | Toml
4 2 6 5 | 25 | 3Hs [0 | s0 200
Pre-requisite Source Py Theory | Test | Total | TW | PR | Gr Total
4104 ELL 75 | as | Yoo | &as |50 15

Rationale: Thiscourseenables a learner to

of construction, performance

characteristics of different types of A.C. machines as weli as acquaint himself with the various methods of
starting these machines. A learner cf this course will be acquainted with the knowledge regarding analysis of

various parameters of these machines. The power and control circuits of different starters used in A.C. motors,

are also studied.

COURSE CONTENTS Hrs

Mks

1. THREE PHASE INDUCTION MOTOR 4

Fundamental principles of rotating machines:- Production of Totatingmagnetic field in
three-phase winding. Derivation of equation for resultant flux. Working principle
of three phase induction Motor. Constructional details of three phase induction
motor — slip ring and squirrel cage (single and double cage), concept of slip, rotor
frequency, rotor emf and rotor current under stand still and running condition.

2. PEREORMANCE _ 4
Development of phasor diagram of induction motor at standstill and full load cordrtion.
Equivalent circuit and calculation of performance parameters. Power flow and
calculation of efficiency in Induction motor. Torgue equation (starting amd
running). Condition of maximum torque {starting-and running). Pull up amd pull
out torque. Effect of variation of supply voltage, frequency and-open delta
condition on torque-and speed. Development of circle diagram from approximate
equivalent circuit, torque — slip oharacteristics of induction motor on load.
Relationship between starting torque and full load torque, starting torque and
maximum torque. Terminal marking for three phase Induction motor.

3. STARTERS

Methods of starting squirrel cage and slip ring induction motors, type & need of
(Squirrel cage) :Direct on line starter, star/Delta starter, Auto transformer starter,
Rotor resistance starters {for slip ring induction motor). Concept of soft starter and
its advantages, Power & control circuit, working of various starters incliding safety
circuit & protection.

4. SINGLE PHASE INDUCTION MOTORS

Construction, Principles of operation — Rotating field theory. Torque —speed
characteristics. Classification of single phase motor ‘based on methods of starting —
Resistance split phase (capacitor start, cap acitor start and run, capacitor start and
capacitor run, shaded pole), Reluctance start. .

5. ALTERNATOR

Classification — Construction-Component and functions of salient pole, cylindrical pole
and brush type, Frequency of inducted emf and factors on which it depends, EMF
equation — Full pitched coil, Fractional pitched coil, Coil span factor and coil
distribution factor, effect of these factors on generated emf , Hunting and use of
damper winding for circuit control.

6. OPERATION ;
Armature reaction of three phase alternator and effect of load p.f. on it, operating
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parameters - Armature resistance, leakage reactance, Synchronous reactance and
impedance, Phasor diagram of alternator under no load and on load condition,
limpidanca, Operating characteristics of Alternator, Rating and specification for

,. 8 8
ERATION

SonahRnsrerpiniic] operation, Methnds of synchronising of Alternators (famp

srwthed & aynolwoscope method), Analysis of load sharing, effectof change of

g fa etfect of change inthe-mput-pewer-tooncuf the

operation and special features of synchronous motor. Definition of load

Toogue and power equation, effect on current and power factor under,

d, constant excitation, variable excitation constant load, Concept of

rcondenser.

ION; PRINCIPLE OF OPERATION-& APPLICATION-OF % 8
Hysteresis motor, Universal motor, Repulsion motor

Total ) 64 100

arioem and Blocked rotor test on a three phase Induction motor and
M&he'cquiva!cnt circuit parameters, testal losses and-efficiency-of thige phase
e ter:- B)-Plot the-circle diagram to determine total losses and efficieney.
1oad testand determine the efficiency, variation of speed, power factor.and voltage

of parts, funotion ( aperational and protectional) irrthe folowing.starters and their
) . .

DXL Starter; Auto transformer starter, star delta starter, Rotor theostat starter,

Starting-and reversal of dircction of rotation ar 3 phase & single phase Industion motor.

§, Toperform No load and blocked rotor test on a single phase induetion motor-and- determine its

efficiency.

8. To perform O.C. & S.C. test on Alternator to calculate its synchronous Impendance & regulation,

7. Todetermine the excitation required to maintain constant voltage in an alternator under varying
load conditions.

8. Toplot ‘“V* curves for synchronous motor.

9. To perform parallel operation of Alternator and load sharing.

10. To study the performance of special motors w.r.t. current drawn, power consumed, sparking at
the brushes and noise level.
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