Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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good design? (06 Marks)
With the help of a neat sketch, explam the basic structure of an electromagnetic rotating
machine. , ~ (07 Marks)

(07 Marks)
Discuss the factors which limit the design of a- maf"f'hine (10 Marks)
Explain the classification of Insulating m%enals for electrical machinery is relation to their

thermal stabilitys Give two examples for each iclass. (10 Marks)

What are the main dimensions in demgn of rotating machmes" What do you mean by
specific'magnetic and specific eléctric loadings? (05 Marks)
Develop the output equation of a DC machine. (05 Marks)
Find the main dimensions of a 200kW, 250V, 6 poIe 1000rpm generator. The maximum
value of flux density in the gap is 0.87wb/m* and the ampere conductors per meter of
armature periphery are 31000 The ratio of pole arc to pole pitch is 0.67 and the efficiency is
91 percent. Assume the ratio of length of core to pole pitch = 0 75, (10 Marks)
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conductors per meter are 22,000. The ratio of pole arc to pole pltCh 1s 0.7 and the full load
efficiency is 90 percent, ‘ (10 Marks)

“Develop the output equatlon for a single phase as well as a three phase transformer.

(06 Marks)

between core ¢centers = 0. 2m ; hei 6f window = 0.24m ; diameter of 01rcumscr1b1ng circle
=0.14m. The flux density in the core is 1.25wb/m” and the current density in the conductors
is 2.5A/mm?.‘Estimate the KVA rating. Assuming a window space factor of 0.2 and a core

area factor = 0.56. The core is.two stepped. (06 Marks)
Explain how the temperature rise and the number of cooling tubes-of the transformer are

calculated. (08 Marks)

Prove that EMF/turn of a single phase transformer is K\/—Q_ where Q = output KVA rating of
transformer. (04 Marks)
Show that the ratio of Net core area to area of circumscribing circle is 1) 0.58 for square core

epped or cruciform core. (06 Marks)
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The tank of a 1250K VA natural oil cooled transformer:ha: he dimensions length, width and
height as 1.55m x 0.65m x 1.85m respectlvely The Aull load loss is 13.1kW. Fmd the
number of tubes for this transformer assuming W/mZ 2°C due to radiation = 6 ; W/m” - °C
due to convection = 6.5, Improvement is convection due to provision of tubes = 40 percent
temperature rise = 40°C ; length of each tube = 1m ; diameter of tubes = 50mm. Neglect to

top and bottom surfaces of the tank as regards cooling. . (10 Marks)

What are the main dimensions of Inductron motor? What are the desired values of L/t,

peripheral speed and width of Ventllat}on ducts? : (05 Marks)
Discuss the factors to be cons:1dered for selection of nurnber of slots for the stator of
1nduct10n motor. - (05 Marks)
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Induction motor. Adopt a specrﬁc magnetrc 1oad1ng of O 45 wb/m and a specific electric
loading of 23,000+A/m. Assume full load efficiency and power factor as 0.85 and 0.88
respectively. The: ratro ‘of core length to pole pitch is 1. The stator employs a double layer
winding. N o (10 Marks)

With usual notations, derive the output equation for a three phase mductron motor. (06 Marks)
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motor. , (07 Marks)
A 11kW, 3 phase, 6 pole, 50Hz, 220V, star connecte induction motor'has 54 stator slots,
each containing 9 conductors. Calculate the values of bar and end ring-currents. The number
of rotor bars is 64. The machine has an efﬁcrency of 0.86 and a power factor of 0.85.
The rotor mmf may be assumed as 85 percent of stator mmf Also find the bar and the end

ring sections of the current density is 5A/mm2 (07 Marks)
Derive the output equatlon of the synchronous machine. (06 Marks)
Discuss the factors to be consrdered for the selectron of armature slots is synchronous
machmes f (07 Marks)

over the pole 0. 55wb/m !
should not exceed 35m/s." -

S e01ﬁc electric loadmg as 25 ()OOA/m The peripheral speed
P (07 Marks)

What are the fact e considered for choice of specific magnetic loading and specific
electric loading of synchronous machines? (06 Marks)
Define SCR of a synchronous « machrne Discuss the effects of SCR on machine
performance. { (06 Marks)
The field coils of a salient pole alternator are wound with a single layer winding of base
copper strip 30mm deep, with separating insulation 0.15mm thick. Determine a suitable
winding length, number of turns and thickness of conductor to develo op an mmf of 12000A
with a potential drfference of 5V per coil and with a loss of 1200w/m"” of total coil surface.
The mean length of turn is 1.2m. The resistivity of copper is 0.021€Q/m and mm”. (08 Marks)
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