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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
ELECTRICAL AND ELEQCTRONICS ENGINEERING
EE 42 — ELECTRICAL MAGHINES — 1

(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks
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Answer ALL questions.

PART A — (10 x 2= 20 marks)
State the two types of three phase induction motors.
What is the Vmethad“ used to reduce the eddy current loss?
Why is the transfof}ner rating expressed in KVA?
Mention the uses 6f auto transformer.

Why does the energy storage in a magnetic material occur
mainly in the air-gap?

What is the significance of co-energy?

Give the relation between electrical degree and
mechanical degree.
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State the assumptions made while obtaining mmf s
wave of a single phase distributed ac winding.

Define ‘Armature reaction’.
‘What are the advantages of Swinburne's test?
PART B — (5 x 16 = 80 marks)

(a) () What is a magnetization curve and why
used in magnetic circuit caleulations?

(i) An iron ring of circular cross-section 10
and mean circumference-30 em has an ai
of 2 mm. If the ring is wound with 500 ts
find the exciting current to establish a fl
0.4 mWb in the air-gap. The rel
permeability of iron may be assumed t
2500.

ot
(b) () A straight conductor of 1.5 m length carr
current of 40 A. It is lying at right angles
uniform magnetic flux density of 0.8 T
Find :
(1) The force developed on the conductor

(2) The power required to drive
conductor at a uniform velocity
26 m/sec, and

(3} The emf induced in the conductor.

(i) Explain in detail about AC operatior
magnetic circuits.
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Derive the equivalent circuit of a single phase
two winding transformer. (8)

The maximum efficiency of a single phase
250 KVA, 2000 / 250 V transformer occurs at
80% of full load and is equal to 97.5% at 0.8 p.f
Determine the efficiency and regulation on full
load at 0.8 p.f. lagging if the impedance of the
transformer is 9%. (8)

Or

Explain the back to back method of testing of
two identical single phase transformers. ®
AR

State and explain the necessary conditions for
satisfactory ' parallel operation of two three
phase transformers, (8)

With neat block diagrams, explain the flow of
energy in electromechanical devices for both
generating and motoring action. 10)

The magnetic flux density on the surface of an
iron face is 1.6 Tesla which is a typical
saturation  level value for ferromagnetic
material. Find the force density on the iron
face. ®)

Or

Derive an expression for the magnetic torque
developed in a doubly excited translational
magnetic system. (10}
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Calculate the time average force and coil current

% = 0.4 m when poth the coils are connecte
parallel across a voltage source of 100cos314t .

14. (2 () Derive an expression for the induced emf
synchronous’ machine.

Gi) Explain the concept of retating m.m.f. wav
a.c. machines. :

Or

® @ Show that the net electromagnetic 1
developed is zero if the rotating elec
machine has different number of poles
stator and rotor.

(i) - Derive an expression for the torque deve

" in & 2-pole round rotor machine and sta
assumptions made.

G Draw the performance characterist]
different types of d.c. generators and e
them.

15. {(a)

(i) Explain the methods adopted to i
commutation n d.c. machines.

Or

() Explain the different methods used for the
control of d.c. shunt motox.
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