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10.

Answer ALL questions.

PART A -— (10 x 2 = 20 marks)
What is leakage co-efficient in a magnetic circuit?
List the problems encountered in estimating the mmf for teeth.

Give any two advantages and disadvantages of having a large number of poles
in a DC Machine.

Give methods adopted to reduce the effect of armature reaction in a DC
Machine.

What is meant by Window Space factor in a transformer?
What are the advantages of having circular coil in a transformer?

Name the factors to be considered in estimating the length of air gap in an
Induction’ Motor.

Give the methods adopted in design to reduce harmonic torques in an
Induction Motor.

Define Short circuit Ratio in a Synchronous Machine.

What is run away speed?
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PART B — (5 x 16 = 80 marks)

Derive the relationship between real and apparent flux densities in
an iron path in a magnetic circuit. 8

Determine the apparent flux density in teeth of a DC machine if the
real flux density in teeth is 2.15 Wb/ sq.m, slot pitch is 28 mm, slot
width is 10 mm, gross core length is 0.35 m, no. of ventilating ducts
is 4 each 10 mm wide. Magnetizing force corresponding to flux
density of 2.15 Wh /sq.m is 55000. AT/m and iron stacking factor
is 0.9. 8)

Or

Discuss various duties and ratings of an Electrical Machine drive. ~ (16)

V]
(ii)

Derive the output equation in a DC Machine. (8)

A 5 kW, 250 V, 4 pole, 1500 rpm shunt Generator is designed to
have a square pole face. The specific magnetic and electric loadings
are 0.42 Wb/ m? and 15000 A/m respectively. Find the main
dimensions if pole are to pole pitch is 0.66. (8)

Or

A design is required for a 500 kV, 4 pole, 600 rpm, DC Shunt Generator,
the full load terminal voltage being 220V. If the maximum air gap
density is 0.83 Wb / m? and the armature conductors per metre are
30000, calculate suitable dimensions of armature core to give a square
pole face. Assume that the full load armature voltage drop is 3% of rated
terminal voltage, and that the field current is 1% of rated full load. Ratio
of pole are to pole pitch is 0.67. (16)

[61)]
(i)

@
(i1)

Derive the output equation of a single phase transformer. ) €]

Calculate the core and window area for a 5000 kVA 3300/200 V, 50
Hz, Single phase core type transformer. Assume a maximum flux
density of 2.15 Wb / m? and a current density of 5 A/mm? Emf per

turn is 60V and window space factor is 0.32. 8)
Or
Discuss various methods of cooling in a transformer. 8)

Derive the equation for the number of cooling tubes in a
transformer in terms of its temperature rise. 8
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What are the factors affecting the choice of Specific Magnetic
Loading in an Induction Motor? (8)

Determine the main dimensions of a 250 HP, 3 Phase, 50 Hz, 400 V,
1410 rpm slip ring Induction Motor. Assume Specific Magrietic
Loading = 0.5 wb/m? and specific electric loading = 30,000 A/m,
efficiency = 0.9 and power factor = 0.9. The ratio of core length to
pole pitch = 1.2. 8)

Or

What are the factors affecting the choice of Specific Magnetic
Loading in an Induction Motor? [€)]

Give the steps involved in Design of rotor of a Squirrel Cage
Induction Motor.

Discuss the effects of short Circuit Ratio on the performance of a
synchronous machine. 8)

Compute the main dimensions of a 100 MVA, 11 kV, 50Hz, 150 rpm
three phase water wheel generator. The average gap flux density is
0.65 Wb / m? and ampere conductor per meter is 40000. The
peripheral speed should not exceed 65 m/s at normal running
speed. ’ (8)

Or

Give the advantages of computer aided design of electrical
apparatus, 8

A 2 pole, 50 Hz turbo alternator has a core length of 1.5 m. the
mean flux density over the pole pitch is 0.5 Wb / m?, the stator
ampere conductors per cm are 260 and peripheral speed 100 m/s.
Determine the output which can be obtained from the machine.
Take winding factor to be 0.955. (8)
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