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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Distinguish between real and apparent flux densities in a DC machine.

Mention the various cooling methods commonly used for rotating electrical

machines.

.What are the materials used for the brushes of DC machines?

What are the factors to be considered in the design of commutator of a DC

machine?
Why is the transformer yoke designed for low flux density?
What are the different losses in a transformer?

Which part of induction motor has maximum flux density? What is the

maximum value of flux density in that part?
State any two rules for selecting rotor slots of squirrel cage induction motors.

What are the effects of large air gap length on the performance of synchronous

machines?

Define SCR of a synchronous machine.
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PART B — (5 x 16 = 80 marks) _

(1 A 15 kW, 230 V, 4-pole DC machine has the following data:
armature diameter = 0.25m; armature core length = 0.125 m;
length of air-gap at pole centre = 2.5 mm; flux per pole = 0.0117 Wb;
pole arc to pole pitch ratio =0.66. Calculate the mmf required for
air-gap if the armature is slotted and the gap contraction factor is
1.18. o 6)

(i) Explain the terms: ‘continuous duty’, ‘sihort time duty’ and
‘intermittent periodic duty’ as applied to electrical machines. Sketch
the typical load, electric losses and temperature rise versus time
curves for these ratings to illustrate the answers. (10)

Or

From first principles, deduce an expression for the lezikage, reactance per
phase of a single phase two-winding transformer referred to primary
side. ' ~ (16)

(i) = Derive the output equation of a DC machine and prove that in a DC
machine the volume of active parts is proportional to torque of the
‘machine. ‘ (10)

(ii) ‘Describe the various factors to be considered while selecting a
suitable value of armature diameter of a DC machine. - ©6)

Or

Describe the procedure adopted for the design of shunt field windings of
DC machines. ' (16)

Calculate the dimensions of core, the number of turns in primary and

. secondary windings and the currents. in primary and secondary windings
for a 5 kVA, 11000/400V, 50 Hz, single phase core type distribution

transformer. The net conductor area in the window is 0.65 times the net
cross-section of iron in the core. Assume a square cross-section for the

" core, a flux density 1.2 Wb/m?, a current density 1.3 A/mm? and a window

space factor 0.2. The height of window is 3 times the width. (16)

Or
(i)  Obtain the condition for minimum cost design of a transformer. (6)

(ii) The tank of a 575, KVA ON type transformer has the dimensions,

length, width and height as 105 cm, 65 cm and 150 cm respectively.

The full load loss is 6.5 KW. Find a suitable arrangement of 5 ¢cm

diameter tubes, spaced 7.5 cm between tubes and average length of

each tube is 127.5 cm. Assume: watts/m2/°C due to convection =6.5;

watts/m?/°C due to radiation = 6; improvement in convection due to
provision of tubes = 35%; mean temperature rise of walls = 35°C.

’ (10)
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Determine the main dimensions, number of stator turns per phase, full
load current, cross section of conductors and total I2R loss of stator of a
120 kW, 2200 V, 3-phase, 750 rpm, 50 Hz, star connected slip-ring
induction motor from the following particulars:

Average flux density in the gap = 0.47 Wb/m?z
Specific electric loading = 27000 ampere-conductors per metre;
Efficiency = 93%; Power factor = 0.88; Winding factor = 0.955;
current density = 5 A/mm? mean length of stator conductors = 77 cm;

Resistivity = 0.021Q/m and mm? cross section. Choose the main
dimensions to give a design for best power factor. ‘ _ (16)
Or

(1) Bring out clearly, with the help of neat sketches, the differences
between the 3-phase slip ring induction motor and the 3-phase
squirrel cage induction motor. 8

@i1)) © A 11 kW, 3 phase, 6 pole, 50 Hz, 220 V, star connected induction
 motor has 54 stator slots, each containing 9 conductors. Calculate
the values of bar and end ring currents. The number of rotor bars is

64. The machine has an efficiency of 0.85 and a power factor of 0.86.

The rotor mmf may be assumed as 87% of stator mmf. Also find the
area of each bar and end ring if the current density is 5 A/mm?2. (8) .

(i) Describe the factors which influence the selection of specific
magnetic and electric loadings in the design of synchronous
machines. (10)

(1) Write short notes on ‘Computer aided design of electrical machines’.

O]
Or

A salient pole alternator has field coils wound with a single layer winding
of bare copper strip 30 mm deep, with separating insulation 0.15 mm
thick. Find the suitable winding length, number of turns to develop. an
mmf of 12000 AT with a potential difference of 5 V per coil with a loss of
1200 W/m? of total coil surface. The mean length of turn is 1.2 m.

Resistivity of copper is 0.021= Q/m and mm?2 Find also thickness of

conductor. (16)
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