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{ Candidates are required to give their answers in their ot* rt'ords as far as practicable.
r' Attempt4Equestions.
'/ Thefigures in the margin ind.icate Falt Murts.
/ Assume suitable data if necessary

1. a) Differentiate between soft magnetic materials md hard magretic matsials in brief
withneessarydiagrams- L41

b) Whd is agcing of core of electical machine? 'lVh* are tbe advantages and
disadvantages sf ,&ling silicon with iron? , [4]

2- a)

b)

3. a)

Define hot spot in relation to electrical machine- Taking the example of a plate of
thickness t derive the necessary expression of temperarr.ue of the hottest spot" t5]

A 40 kVAe 11000/400 V, 3-phase transformer is working in an ambient temperature
of 35"C on firll load. Its oil temperature is recorded as follows: 14]

. 59oC after 1.5 horns

. 71"Cafterf hours

Its firll-load copper losses are 2 t'mes the iron losses

Calculate:
i) H€atirytimeconstant
ii) Finat steady temperature rise
iii) l-hour rating

For a 500 kVA, 50H2, 66001400, single phase core type, oil immersed, natural cooled
power kansformer, the design pararri:-:s are:

Constant for output r.oltage per tun , K i : 0"8
Resistivity of copper :0.021 C)-rnm2/m
Maximum flux density in core iBn'., : 1.5 Wblmz
Current density :2.75 Almm2
Core typc : {lruciform
.*Iindorv space factor (kW) : A.27
Stacking factor 1K,) : 0.9
Ratitr ol height to x i.ilh oi u ir,d-.u s ( F{*,iW,u) : 2.5
Ratio of:.oke height to u.idrh iliv D1'') : 1

,A:iial ocpth of L\ ri inding : 402 mm
Axiai depth oi llV u.inding :377 

"5 mn
Inside diarneter of LV winding :310 mm
Outside diameter of LV winding :348 rnm
Inside diameter of I{V winding : 360 rnm
Outside diameter of IIV r.vindinir :418 mm
Taking ircn loss :1460 W,
Copper loss :3865 W at fuli load,
Height of tank : 1.6 rn,
Length of tank :i.05 m,
Width of tank : O 62 m, find the temperature rise" If
the mean rise of oil is not to rise 35 "C, find the necessary number of tubes and show
its arrangement"

b) Compare power transformer with distibution transtormer"

[ 16]
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4" a) What are ttre factors that must be considered while selecting the length of air gap in
induction motor?

b) For a2"2kW, M0V,3-phase, 50 I{4 1430 rpm squirrel cage induction motor having
efficiency of 0"8 and p"f" 0.85 designed for its best power fador" Given BAY : 0.44
Wb/mz, A". : 21,000 A/m, slot space factor : 0-4, ratio of slot depth to width : 4,
stator slot pitch: 12 to 15 mm, 6.: 4 Almm2" Calculate:
i) Main dimensions
ii) T, (Turns per phase of stator conductor)

iii) A, (Area of stator conductor)
iv) No. of stator slots
v) Area aad dimension of each stator slot
vi) Mirimum width of statorteeth
vii) Find stator slot loading.

Note: For best power factor, ,: fi0.18 L)

5" a) Explain the factors to be considered for the choice of ampere conductors per meter
(AC) in DC machine.

b) A design is required for a 30 kW, 4 pole, 900 rpm DC shunt generator, the firll load
termiaal voltage being240 V" Assume that the full load armature voltage is 3% of the

terminal voltage. Calculate the main dimensions of the machine if the maximum gap

density is 0.85 Wb/m2, specific electrical loading of 20,000 ampere condiroz'rreter
and field resistance is 120 O" The ratio of pole arc to pole pitch is 0.7- Tk pole face is

***
squre.
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