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ANSWER ALL'QUESTIONS
PART-A (10x2=20 marks)

1. Define Space factor. Give its empirical formula and its
approximate value.

2.  Give a Standard Specifications in the name plate of a
Power transformer.

3. Describe Real arid Apparent flux densities.

4.  How many brushes are available in a 4 pole, 13 slots wave
wound DC machine?

5. Explain the mode of heat dissipations in a transformer
form *the core to the atmosphere through oil and tank
walls,

6.  Determine the dimensions of a cruciform core in terms of

diameter of circumseribing circle.

7. Mention the rules for selecting rotor slots to avoid
magnetic locking.

8. Why does an induction motor designed with Higher
Specific Electric Loading has smaller overload capacity?

9. A 500 KVA, 3.3 KV, 50 Hz, 600 r.p.m., 3 phase salient
pole alternator has 200 turns per phase. Given that no
load field mmf is 5450 Amps. Find the short circuit ratio
of the generator. Assume Kws= 0.955
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12.

Define runaway speed and give its importance in the
Design.

PART-B (5x16=80 marks)

(a) Name the various conducting materials and (16)
where it is exactly used in the Electrical
machines. Also describe the properties of a
material for to be good conducting material.

Or

(b) Define Specific Electric and Magnetic loadings. (16)
How do the ¢hoice of selection these loadings
influence or affect the machine performance?

(a) Determine the maximum output that can be (16)
obtained from a 375 r.p.m. d.c. Generator
without exceeding « peripheral speed of 40
misec., an average emf of 7 Volts in each
conductor and an electric loading of
45,000ac/mt. Derive the formula used.

Or
®) Design a shunt field coil from the following (16)
data:
Field MMF per pole = 9000
Mean length of turn =1.4mt,
Depth of coil =35cm
Voltage across each field coil = 40
Resistivity of wire = 2.1 X 10-*Ohm-mt,

Thickness of insulating varnish on the wire= 0.2 mm

’
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14.
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(a)

Power dissipation from total surface of the coil
should not exceed 700 Watts/ m?

Show that the output of a 3 phase core type (16)
transformer is:

Q=523 fBn Hd?Hu x 109 ; KVA
Where:
f =frequency in Hz
Bn = Max. flux density , Wh/m?
H = MMF per \’mitkheight of limb
d = effective diameter of core
Huw=height of limb or window.

Or

A 300 KVA, 6600/440 volts, 3 phase Delta/Star (16)
core type transformer has a maximum flux
density of 1.35Wb/Sq, Mt. and total weight of

core is 85QKg. The magnetizing VA/Kg and the

iron logs/Kg corresponding to 1.35Wb/sq.mt.

are 30 and 2.5 Watts respectively. Calculate

the no<doad current if the MMF required for
joints is 2.5% of that for iron. Derive the
formula used.

A 75KW, 3300 Volts, 50Hz, 8 pole, 3 phase Star (16)
connected induction motor has a magnetizing
current which is 30% of full load current,
Calculate the number of stator turns per phase

if the mmf required for flux density at 30° from

the pole axis is 550 Amps. Assume:

Winding factor = 0.95,
full load efficiency = 0.94 and

3
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b)

(a)

®)

full load power factor = 0.86,
Derive the formula used.

Or

Calculate the equivalent resistance of rotor per
phase referred to stator, from the following
data of a 3 phase , 4 pole, 400V, 50Hz cage
motor: Ss = 48, Zss = 30, Sr = 53, length of bar
= 12cm, area of bar = 60mm?, mean dia of end
rings = 18cm, area of ring = 150mm?
Kws=0.96, MMF .of rotor is 15% less than
stator MMF and resistivity of conductors is
0.021 Ohms per m and mm?

A synchronous ‘machine A has the following
data: KVA = 750, Copper loss = 25 KW, Iron
loss = 20 KW, Mechanical loss = 6 KW. For
another synchronous machine B which is
smn]ar to A but has its linear dimensions 25%
more than those of A, estimate approximately

the following:

i) copper, irori , mechanical and total losses
(i) KVA rating and Efficiency.

Assume Mechanical losses to be proportional to
peripheral velocity. Justify your answer.

Or

Prove, with usual notations, that the KVA
rating of a synchronous generator is given by:
KVA = 1.11 Kus Bavac L (Va2/my) x 10-3
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