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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3. Design data book may be used, if neém?i‘aty

M, @

2 Assume missing data suitably.
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Discuss the major consideration to ‘é%lve a good design. (05 Marks)
What are the desirable prop erties of insulating materials? Explam the classification of

insulating materials based on %hérmal considerations. & (08 Marks)

Derive the output equatmm of D.C machine. What %%Sual values of specific loadings?
Cony (07 Marks)
amw ?}t

so that a Square p01e face is obtained. T&@.tWerage gap densny 1s 0. 5wb/m and the ampere
conductors per meter are 22000. The ratios of pole arc to pole pitch is 0.7 and the full load

efﬁcreney is'90 percent. 4 (10 Marks)
Explam the factors to be considered* “or selection of nuﬁér of armature slots a dc machine.
¢ % ¥ (05 Marks)

Determine the number of turns on each commutatmg,t, le of a 6 pole. machine, if the flux
density in the air gap of th commutatmg pole as 0:5 wb/m® at full® 16%?1 and the effective
length of air gap is 4mm.“The full load current is’500A and the armatmre is lap wound with
540 conductors. Assumé the mmf require «the rest of magnetrc circuit to be one tenth
that of the air gap. . 4 (05 Marks)

different types of transformer. p (06 Marks)
Why the ‘core of the transformer, is stepped? Why the width of central limb of shell type
transfo m \Uer 1s takes double than that of side 11mb‘7 (04 Marks)

types transformer. The Tollowmg data may be assumed emf per turn = IOV ; maximum

~oflux density = 1.3, wb/m current density” = 2.5 A/mm® ; window space factor =03 ;

— overall height = overall w1dth stackmg factor = 0.9. Use a 3 stepped core. For a three

" stepped core width of largest stampmg 0.9d and Net iron area = 0.6d>. Where d is the
CL (10 Marks)

Derive an expression for leakage reactance of a transformer with clearly stating the
assumption made. (10 Marks)
A 250KVA, 660/400V 3 phase core type transformer has total loss of 4800W at full load.
The transformer tank is 1.25m in he1ght and 1m x 0.5m is plan. Design a suitable scheme for
tubes if the average temperature rise is to be limited to 35°C. The diameter of tubes is 50mm
and are spaced 751 mm from each other. The.average height of tubes is 1.05m. Specific heat
dissipation due’to radiation and convection is respectrvely 6 and 6.5 W/m*°C. Assume that
convection isrimproved by 35 percent due to provision of tubes. (10 Marks)

1 of2



10EE63

PART -B
Discuss the factors to be considered for the choice, of %erage flux density in air gap and
choice of ampere conductors per meter in the case of?hductlon motor. (08 Marks)

Determine the main dimension, number of radial Ventllatmg ducts, number of stator slots
and number of turns per phase of a 3. 7kWa§«@D(}% 3 phases, 4 pole, 50Hz, squlrrel cage
induction motor to be started by a Star — Deitmstarter Assume B,y = 0.45 wb/m?, ampere
conductors per meter = 23000, efficiencys= 0.85, power factor =-0: 84, winding factor =

0.955, stacking factor = 0.9. Design is tb be carried out for mmlmum cOst. (12 Marks)
*f@* » ¢
ﬁw~
Explain the factors to be conmdered while selecting length, of air gap is induction motor.
bt (10 Marks)

A 15kW, 400V, 3 phase, SOHZ 6 pole, induction motor has a diameter of 0.3m and the
length of core is 0.12m,.The 31fﬁ*iwumbelr of stator slots is 72 with 20 conductors per slot. The
stator is delta connecteﬂ galculate the value of magn,etlzmg current per phase if the length
of air gap is 0.55m. The } ‘gap contraction factor 13%132 Assume the mmf required for the iron
parts to be 35 percent of the air gap mmf, C01l span = 11 slots. (10 Marks)

m - W“@l%
%ﬁ *ﬂ;ﬁ@*‘
Derive th output equation of a synchronous machine. (08 Marks)

Find th mam dimensions of a LQOMVA 11KV 50Hz, 150rpm, 3 phase water wheel
generakor he average gap densmyvﬂs 0.65 wb/m” an “ampere conductors per meter are
40, O%”%‘The peripheral speed sh@"ﬂld not exceed 65m£ at'normal runmng speed in order to
limit the runaway peripheral s%eed ,‘,gﬁ“ﬂ‘%x (12 Marks)

@‘{.‘% L *?3 @ .
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What is SCR of a synehronous machme? What are the eff@cts of SCR on machine
performance? & , (10 Marks)
A 500KVA, 3.3KYV, 50Hz, 600rpm, 3pha§%sahent pole aitef‘nator has 180 turns per phase.
Estimate the gength of air gap if the qé;gg'rage flux densrtyms 0.54wb/m?, the ratio of pole
arc to pole pﬁwh 0.66, the SCR 1:2*the gap contraction factor 1.15, wmdmg factor 0.955.
The mmgzeqmred for air gap 13‘%&0% of no load ﬁeldvnimf and the wmdmg factor 0.955.
gy P *@W(% (10 Marks)
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