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Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.

ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks
...... ..... and may havea’bas Sub questhnSu ...... ...... ...... ......

What is space factor in machine design? [2]
What is the need of thermal considerations in machine design? [3]
What are the major causes of temperature rise in transformers? 2. . ..

Y ;‘For a power transformer: operating at full_ load it draws’ voltage : and current equal to"‘; »
200:V and 100 A. respectively at 0.8: pf Iron and copper-'losses are equal 0120 kW-and: ;

300kW. What is efficiency? [3]
e) If all the stator coils of an induction motor are connected for the same magnetic
polarity, what will happen to rotor pole polarity? [2]
f)  Why blades are provided to the squirrel cage induction motors? [3]
g) In synchronous machines short circuit ratio indicates what‘? [2]

1)  What are design optimization methods used in Computer Aided Machlne Design? [2]
j)  Write some applications of claw-pole machines. [3]

A o (50 Marks),,x o

-"What' are the 1mp0rtant des1gn factors to be'cons1dered in machlne de51gn‘? Explain S
Discuss about the choice of specific electrical and magnetic loadings of machines. [5+5]

OR
3.a)  Explain about the different basic principles used in the design of electrical machines.
b)  What are drawbacks of temperature rise in machines? [6+4]

;"lee the detailed comparison of power and dlstribution transformers L/ :
‘Calculate ‘approximate’ overall dimensions for a 200.kVA, 6600/440.V; 50 Hz 3 phase::_"
core type transformers. The following data may be assumed: EMF per turn = 9V;
maximum flux density = 1 Wb/m?; current density = 2 A/mm?; window space factor =
0.3, overall height = overall width; stacking factor = 0.9; Use a 3 stepped core. For a
three stepped core: Width of largest stamping= 0.9 d and Net iron area = 0.6d?, where d
1s the dlameter of the c1rcumscr1b1ng c1rcle [4+6]




5.a)  Explain in detail about the core design of the transformers.
b)  Show that the output of a 3 phase core type transformer is: Q = 5.23 f Bmd?Hy x 1072

:_..-kVA Where f= frequeney in Hz, max1mum ﬂux dens1ty in Wb/m d = effect1ve--.1

of window in m. o [5+5]' T
6.a) Explain in detail about different factors that should be considered while designing the
rotor slots of squirrel cage rotor.
b) A 3 phase, 2 pole, 50 Hz squirrel cage induction motor has a rotor diameter 0.17 m and

A core length 0.1 m:The peak density-in the air gap is0.45 Wb/m?. The rotor.has 33 bars; e
S S Y .each of resistance llO p.Q and a leakage mductance 2 pH‘.‘..The sl1p is 5% Calculate the ; i
e L fotdr output and forqué exerted. Negléct the'resistaiice of end rings. ™ S [4+6]"" S T

OR
7.a)  Explain in detail about the stator design of three phase induction machine.
b) Estimate the stator core dimensions and number of stator conductors for a 100 kW,
3300 V, 50 Hz, 12 pole star connected slip ring induction motor. Average gap density

e A— 0.45 Wb/m? , ampere conductors.per meter = 25000, efficiency =.0.89, power factor . ..
‘=09 and w1nd1ng fa tor = 0. 95 Th slot loadmg hould not exce d_"_SOO ampere’: [
i ""'~., :'COIIdUCtOI‘S M F 5 e i 5 i, F K e ."'-._ [5+5] i ""'~.,
8. Discuss the design procedure of armature of a 3-phase synchronous generator. [10]
OR
0. Explain the procedure of design of a) Field winding and b) Damper winding of 3-phse
...... synchronous machine. | | o no

b) l)lseuss about colnplei structures of Permanent Magnet.Synehronoas Machmes [4+6]‘
OR
11.  Explain in detail about FEM based machine design. [10]




