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Answer any 5 questions from remaining.Sketch figures wherever necessary.

Marks

OBE

CO | Level

Q1(a)[Explain procedure to determine the no load current of transformer with relevant
expression.

[05]

CO5| L2

Q1(b)A 400 kVA , 6600 V/400 V,50 Hz, delta-star, 3-¢, core type transformer has the
following data : width of HV winding=35mm, width of LV winding=26 mm,
Height of coils is 0.8 m, length of mean turn=1.0 m, HV winding turns=960,
width of duct between LV and HV winding=20 mm. Calculate leakage reactance
of the transformer referred to HV side.

[05]

CO5| L3

Q2 |List the factors to be considered during the selection of number of poles in DC machines.

[10]

Co4| L1

Q3 |Obtain an expression for the leakage reactance of a transformer with primary and
secondary coils of equal length.

[10]

CO5| L3

Q4

/A 300 kVA 11000/440 V, 50Hz, 3-¢, delta/star, core type oil immersed, self-cooled
transformer gave the following results during design calculations of magnetic frame and
windings centre to centre distance of cores=36 cm, height of window= 44 cm, height of
yoke 17 cm, total weight of magnetic frame =700 kg, average specific iron loss =2.1
\W/kg, outer dia of HV winding=35 c¢m, resistance of LV winding per phase = 0.0047 Q,
resistance of HV winding per phase = 9.74 Q. Calculate
i. Dimensions of tank with clearance of AL=8 cm, AW=10cm , AH=45cm
ii. Number of cooling tubes if temperature rise not to exceed 35°C. Assume
diameter of cooling tubes as 5 cm and length of cooling tube =95 cm

[10]

CO5| L3

Q5

/A single phase, 50 Hz oil cooled core type transformer is built from stampings having a
relative permeability of 1000. Length of flux path is 3 m, area of cross section of core is
2.25 *10° m2and primary winding has 800 turns. Estimate the maximum flux density and
no load current of the transformer. Given loss at working flux density is 2.6 w/kg, weighs
7.8*10°% kg/m?, stacking factor=0.9.

[10]

CO5| L3

Q6

Determine the main dimensions, number of poles, number of armature conductors,
number of slots, conductors per slot and size of armature conductor for a 250 kw, 400 V,
625 A, 600 rpm, lap wound compound generator, assuming following data: average flux
density =0.63 T; specific electric loading= 33000 ampere conductors/m, field and
armature copper loss = 5 % of output; ratio of pole arc to pole pitch=0.7; pole arc= gross
length of armature. Armature drop=3 % of terminal voltage, current density 8= 5 A/mm?;
slot pitch =2.6 cm.

[10]
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Q7a

From first principles derive output equation of DC Machine.

[04]

CO2 | L4

Q7b

Define specific magnetic loading and specific electrical loading. Also mention the
advantages of choice of higher values of specific loadings in the design of any
machine.

[06]
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