, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers

50, will be treated as malpractice.
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insulating materials base ] n (08 Marks)

What are the-factors to be considered for de51gn of electrical machines? (05 Marks)
Classify thé:soft magnetic materials with examples (05 Marks)

What are the properties of high conduct1v1ty materials? (06 Marks)

(06 Marks)
Derive output equation ¢f alDC machine. A° (05 Marks)
A 5KW, 250V, 4 pole, 1500rpm DC shunt generator is designed to* have a square pole face.
Average ﬂux density i in air gap = 0.42 Wb/m?, specific electnc loadmg = 15000ac/m, full
- 87% ratio of pole arc.to*pole p1tch 0.66.! Determme the main dimensions
(05 Marks)

%
\ P,
"v

What are, the factors to be con 1dered while selectlng; large number of armature slots for a
DC machine? CR Y (06 Marks)
A 440V, 6 pole DC generator llas following, data mmf per pole = 70004, depth of winding =

50mm, length of i 1nner sum = 1.1m, length of outer turn = 1.4m, space factor = 0.62,

res1st1v1ty 2.1 %, 10 Q- m, loss radiated’ from outer surface excluding ends = 1400W/m’

““and assume a voltage drop of 20% of tefminal voltage across the field regulator. Determine

number of tuerof each field co1l and helght of field coil. (10 Marks)
Mu_lfb-é

Derive output equation of d'three phase core type transformer. Obtain relation between emf

per turn and KVA per phase*of transformer. (08 Marks)

Determine overall dimensions for a 200K Va, 50Hz, single phase core type transformer from
the following data. EMF/turn = 14 volts maximum flux density = 1.1Wb/m?, window space
factor = 0.32, current density = 3A/mm?, stacking factor = 0.9. A cruciform core is used with
distance betweén core centers = 0.435m. The net iron area is 0.56d* where d is the diameter
of mrcumscnbmg circle. Width of largest stamping = 0.85d. Assume cruciform section for
the Yoke.. * (08 Marks)
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OR :
Determine no load current of a single phase 400V, fSOHz transformer from the following
data. Length of mean flux path 2.2m, net iron area =9 x 107°m? pnmary turns = 200.
Joints equivalent to 0.2mm air gap. For a workmg\ flux density of 1Wb/m’, iron loss is
1.3W/kg and mmf/m = 210A. Iron weighs 7.8 % ¢ (08 Marks)
The tank of a natural oil cooled transformer has the dimensions length, width and height as
1m, 0.5m and 1.25m respectively. The full load loss is 4800W. Design-a surtable scheme for
coolmg tubes if the average temperature: ise is to be limited to 35°C,, The diameter of the
tube is 50mm and are spaced 75mm, from each other. The average helght of the tube is
1.05m. Assume that convection is (nnsproved by 35% due to provision of tubes. (08 Marks)

G

'Module-4

‘s
Discuss the various factors thatfamﬂuence the choice ength of the air gap of an induction
motor. “3 <y (07 Marks)
A 40hp, 50Hz, 6pole, 4401, ; delta connected three phase mductlon motor has teeth following

data. specific magnetic’ loadmg 0.48 Wb/m?, specific electric loading = 26000 ac/m, ratio
of core length to pole’ p1tch = 1, efficiency =:88%, power factor = 0.86. Winding factor =
0.955. Determme ‘the main dimensions, stator turns per phase, number of stator slots and
conductors per slot ) | N ,,,ﬂ’ (09 Marks)

All KW 6pole 50Hz 220 voltage star connected three- phase induction motor has 54 stator
slots with 9 conductors per slot, Calculate values of bar and end ring currents. The number
of rotor slots = 64. The machme has an efﬁc1ency of 0.86 and a power factor of 0.85. The
rotor mmf equals to 85%. of stator mmf. Also determme the bar and' end% ring sections if the
current density is 5A/mm ¢ (08 Marks)
A 15 KW, 400V, 50Hz, 6 pole three phase mductlon motor/has a diameter of 0.3m and
length of core = 0: 12m The number of stator slots is 72 w1th 20 ‘conductors per slot. The
stator is delta connected Stator w1nd1ng factor = 0.96. The, gap contraction factor is 1.2.
Assume the mrf. requlred for the ifon parts to be 35% of the air gap mmf. Calculate the
value of magnetlsmg current per, phase if the length of the air gap is 0.55mm. (08 Marks)

¢ Ny Modules
Drive the output equatlon of  synchronous machme (08 Marks)
Dunng the design of stator of 7500KVA, 6. 6KV 50Hz, 3000rpm, three phase altemator the

rt.;:fgfollowmg data has been’ ‘obtained. Stator drameter = (.75m, core length = 0.9m, number of

stator slots/pole/phase = 7. Number of conductors per slot = 4. Winding factor = 0.955 cross
sectional area of stator conductor =: 190mm Determine flux per pole, specific magnetic

loading, speclﬁc electnc loading ¢ and' current density for the stator winding. (08 Marks)
é* 4
! ’iiff;pe X }
et ¢ OR
Define short circuit ratio. for a-synchronous generator. Explain effects of short circuit ratio
on synchronous machme performance (08 Marks)

A 500KVA, 3.3 KV, SOHZ 600rpm, three phase salient pole alternator has 180 turns per
phase, field form, facfor = 0.66. Short circuit ratio = 1.2, winding factor = 0.955, gap
contraction factor =%1.15. The mmf required for air gap is 80% of Do load field mmf.
Determine the length of air gap of the average flux density is 0.54 Wb/m® (08 Marks)

% %k %k k %k
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