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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2. Assume any missing data suttably

M%nle-l
What are the important con51derat10n'§ for the design of electrlcal machmes" Explain in brief
and what are its limitations? ' (10 Marks)

Mention the desirable prope ies of electrical msulatlng rnaterlals Also give the
classification of insulating mate‘ al based on temperature; with an example for each.

o ® (10 Marks)
OR 3
What are the desnabl ““““ propertles of magnetic materials? Explain in brief magnetic material
and its classification: (10 Marks)
Write brief note on “modern manufacturmg technlques in the design of electrical machines.
J ;, (10 Marks)
Module-2

Discuss the various factors which-govern the choice of number of poles in a DC machine.
Andwhat are the advantages of’ choosmg larger number*”%)ft poles. (10 Marks)

Calculate the diameter and length-of armature for a 7 5 kW, 4 pole, 1000 rpm, 220 V shunt
motor. Given : Full load efficiency 83%, Maximum gap flux density.=-0.9 wb/m?; Specific
electric loading = 30000 ampere conduction per-metre ; field form factor = 0.7. Assume that
the maximum efﬁmency occurs at full load and the ﬁeld current 1572.5% of rated current.
The pole face is square. (10 Marks)

,,,,,

The following. partlculars refer to the shunt field coil for a 440 V, 6 pole, DC generator :
MMEF per pole = 7000 A, Depth of winding = 50 mm, Length of mner turn = 1.1 m; Length
of outerturn = 1.4 m, Loss radiated from outer surface excluding ends = 1400 W/m®, Space
factor= O 62 ; Resistivity =0. 02 Q/m and mm”. Calculate

(1) ) The diameter of the wire (i1) Length of coil

(ii))  Number of turns and

(10 Marks)

.+ Define specific electric: and magnetic loadings of a DC machines. What are the merits and
demerits of selectmg ‘higher value of spectﬁc loadings? Mention the factors to be consider

during the ch01ce of 'specific loadmg (10 Marks)

' Module-3

Derive the output equation gf a3 phase core type transformer and hence deduce an
expression for output-emf urn. (10 Marks)
Determine the dimension ‘of core and yoke for a 200 KVA, 50 Hz single phase core type
transformer. A cruciform core is used with distance between adjacent limbs equal to 1.6
times the w1dth of core laminations. Assume voltage per turn 14 V, maximum flux density
1.1 wb/m?, windows space factor 0.32, current density 3 A/mm’ and stacking factor = 0.9.
The net iron area i$'0.56 d” in a cruiciform core where d is diameter of circumscribing circle.
Also the width of largest stamping is 0.85 d. (10 Marks)
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6 a. Explain the procedure to calculate the no load current for §‘§ﬂgle phase transformer.

N (10 Marks)

b. A 250 KVA, 6600/400 V, 3 phase core type transfo%@er has a total loss of 4800 W at full
load. The transformer tanks is 1.25 m in height.and 1mx0.5m in plan. Design a suitable
scheme for tubes if the average temperature rise i8 to be limited to 35°C. The diameter of
tubes is 50 mm and are spaced 75 mm from-each other. The average height of tubes is
1.05 m. Specific heat dissipation due mmf ation and convection®is=respectively 6 and

6.5 W/m? - °C. Assume that convection is proved by 35 percent i due to provision of tubes.

o (10 Marks)
' Module-4 ?
7 a. Derive expression for rotor bar: and end ring current of squmel cage induction motor.
e D (10 Marks)

b. Find the main dimension of 4 15 kW, 3 phase, 400 V, 50 Hz, 2810 rpm squirrel cage
induction motor havm ankeﬁ'u:lency 0f 0.88 and a-fuill'load power factor of 0.9.

Assume :
Specific magneth loading = 0.5 wb/m’ & CMRIT LIBRARY
Specific electrie 1§‘a§mg 25000 A/m £ BANGALORE - 560 037

Take the rotor penpheral speed as appro%mﬁngtely 20 m/s at synchronous speed. (10 Marks)

< S/ “OR
8 a. With usu%l notations, derive the oug;gut equations of a 3 phase induction machine. (10 Marks)
b. Discuss'the factors to be considered while deciding the ength of air gap, number of stator
and rotor slots in an induction motor. o LY (10 Marks)
' Module—gﬁ% - 9
9 a. What is SCR of a synchronous machme? g@What are the eﬂ'e@ts ‘of SCR on machine
performance? (10 Marks)

b. Determine the main dimensions for a 1060 KVA 50 Hz, Bﬁf}hase 375 rpm alternator. The
average air gap flux density is 0. 55 wbémz and the ampere;oonductors per meter are 28000

order that boited on pole constu%tlon is used for wh h@he maximum permissible peripheral

speed 1s§0 am/s. The runaway, spéed is 1.8 times the synchronous speed. (10 Marks)
'S R
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10 a. Thé“& fields coils of a salient pole alternator.are wound with a single layer winding of bare

”“M@ﬁper strip 30 mmideep, with separating insulation 0.15 mm thick. Determine a suitable
‘winding length, number of turns and thickness of conductor to develop an mmf of 12000 A
with a potential ?i*fférence of 5V per « coﬂ and with a loss of 1200 W/m? of total c01l surface.

The mean lenu‘%/ h of turn is 1.2 m= 'I“ﬁe resistivity of copper is 0.021 Q/m and mm®

A

(10 Marks)
b. Explain the WYﬁctors to be com51dered in the selection of number of armature slots of a
synchronous machine. & (10 Marks)
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