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FOURTH SEMESTER
EE 42-ELECRTICAL MACHINES-I
ELECRICAL AND ELECTRONICS EN GINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART»A,(10¥2/=20 marks)
1. What is fringing effect ina magnetic circuit?
2. Why the core of an Electrical Machines are laminated?
3. Why the transfoy;inet; is rated in KVA?

4. What is the reason for choosing magnetic field as medium
in electromechanical energy conversion?

5. Write down the principle of energy conservation,

6. Give an example for single excited and double excited
system, :

7. Write down the torque equation of round rotor machine.
8. Write the equation of rotating mmf waves.

9. Draw the circuit model of dc long shunt compound
generator.

10. What is armature reaction?
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11. (a) A wrought bar 30cm long and 2cm in diameter (16)

is bent in to a circular shape. It is then wound
with 600 turns of wire. Calculate the current
required to produce a flux of 0.5mWb in the
magnetic circuit in the following cases.
({ywithout airgap  -Wr(iron)=4000(assumed
constant); and (i) with an air gap of lmm;
assume the following data for the
magnetization of iron:

HinAT/m 2500 3000 3500 4000
B in Tesla 155 159 16 1615
Or

(b () Explain the AC operation of magnetic (8)
circuits.

(i) Explain in details the Iron losses of dc (8)
machines.

12. (a) Explain the woﬂ(ing principle and vector (16
diagram of transformer on different loads.

Or
(b) Obtain the equivalent circuit of a 200V/400V, (16

50HZ, single phase transformer from the
following test data:

0.C.Test 200V 0.7A 70W - OnLV.Side
8.C.Test 15V 10A 85W - OnHV.side
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13. (a) Derive the equation for force developed in a 16}
singly excited magnetic field system.

Or

() Two coupled coils have. self and mutual (16)
inductance of ’
Ly = 2+—21;;LZZ =1 +;—X;L,2 = Ly =;—x, over a
certain range of linear displacement x. The first
coil is excited by a constant current of 20A and
the second by a constant current of -10A. find:

i, Mechanical work done if x is changed
from 0.5 m to 1 m.
ii. Energy supplied by each electrical
source in part'(i).
iii.  Change in field energy in part()
Hence verify that the energy supplied by the
source is equal to the increase in the field
energy plus the mechanical work done.

14. (@ @ Explain the mmf of distributed AC (8)
winding.

(i) A 3phase, 50Hz, star connected alternator
with 2 layer winding is running at
600rpm. It has 12 turns per coil,
4soltsipole/phase and a coil pitch of 10
slots. If the flux/pole s 0.035
Whsinusoidally distributed, find the phase
and line emfs induced. Assume that the
total turns/phase are series connected.
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(b) Derive the torque equation of round rotor (1
machines.

15. (@) () A 4 pole wave wound armature has 880 (8
conductors and delivers 120A. The brushes
have been displaced through 3 angular
degrees from the geometrical axis.
Calculate the demagnetizing ampere turns
per pole and cross magnetizing ampere
turns per pole.

(i) Explain-the process of commutation is de (8
generators.

Or

(b) Explain the different methods of speed control (1
techniques of de motors.





