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11.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Explain how power flow takes place in electromechanical device.
State the advantage of using short pitched winding.

Write the emf equation of dc generator.

What is meant by armature reaction?

Draw the speed - torque characteristics of dc series and shunt motors.
Name the various types of starters used in dc motofs.

Define regulation of a transformer.

List the advantages and applications of auto transformer.

Give the merits and demerits of Swinburne’s test.

Define All day efﬁciency.

PART B — (5 x 16 = 80 marks)

(a) Derive an expression for co-energy density of an electromechanical
energy conversion device.

Or

(b) Explain with vector diagram, how rotating magnetic field is produced in
a 3¢machine. Derive an expression for resultant magnetic field. Also

explain how torque is developed in round rotor machines.
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A 4-pole d.c shunt generator with a wave-wound armature has to supply
a load of 500 lamps each of 100 W at 250 V Allowing 10V for the voltage
drop in the connecting leads between the generator and the load and drop
of IV per brush, calculate the speed at which the generator should be
driven. The flux per pole is 30 mwb and the armature and shunt field
resistances are respectively 0.05Q and 65Q.

Or

Draw and explain the internal and external characteristics of dc series,
shunt and compound generators.

Draw a neat sketch of 3 point starter and explain its working.
Or

A 200V d.c series motor runs at 1000 rpm, and takes 20A. Combined
resistance of armature, and field is 0.4 ohm. Calculate the resistance to
be inserted in series so as to reduce the speed to 800 rpm, assuming
torque varies as square of the speed.

A 40 KVA transformer has iron loss of 450W and full-load copper loss of
850W. If the power factor of the load is 0.8 lagging, calculate (i) full-load
efficiency (ii) the load at which maximum efficiency occurs and (iii) the
maximum efficiency.

. Or

Describe the constructional details and principle of operation of single
phase transformer.

How is a brake test applied to a d.c motor? How can the efficiency of a
d.c. motor be determined by this test? Why is a brake test not suitable for
large machines?

Or

200KVA single phase transformer is in circuit continuously. For 8 hours
in a day the load is 160 KW at 0.8 pf. For 6 hours the load is 80KW at
unity pf, and for the remaining period of 24 hours it runs on no load. Full
load copper losses are 3.02 KW and iron losses are 1.6 KW. Find all day
efficiency.
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