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Third Semester
Electrical and Electronics Engineering
EE 1202 — ELECTRICAL MACHINES — I

(Regulation 2004)
(Common to B.E. (Part-Time) Second Semester — Regulation 2005)

Time : Three hours Maximum : 100 marks

. 10.

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

Why are magnetic field systems employed in practical electromechanical
energy conversion devices rather than electric field systems?

What is the speed and direction of the rotating magnetic field produced by
3-phase AC winding carrying balanced alternating currents?

The series field winding has low resistance while the shunt field winding has
high resistance. Why?

What are the causes of sparking at the brushes of DC machine?

Why is the starting torque of a DC series motor more than that of a DC shunt
motor of same power rating?

What is the function of a no-voltage release (NVR) coil provided in a DC motor
starter?

Explain why the central limb of shell type single-phase Transformer has
almost twice the cross-section as that of outer limbs,

Specify 3-phase Transformer connection preferable for (a) step-up operatmn
(b) step-down operation and (c) 3-phase, 4 wire distribution.

How do the various losses occurring in a DC machine grouped as constant and
variable losses?

) Why is the range of efficiency in Transformers higher than those of other

electrical machines?
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PART B — (5 x 16 = 80 marks)

Explain briefly the operation of electromagnetic devices excited
from ac source and hence obtain the expression for induced emf of
the magnetic circuit, having ‘N’ number twrns wounded over the

core, in terms of core area and maximum flux density. (10)

Obtain the torque equation for round rotor machine having

‘p’ number of poles. State the assumptions made. (]
Or

With a neat sketch, explain the multiply-excited magnetic field systems
in electromechanical energy conversion system. Also obtain the
expreasion for field energy in the system. 16)
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A 4-pole, lap connected DC machine has 540 armature conductors.
If the flux per pole is 0.03 Wb and runs at 1500 rpm, determine the
emf generated. If this machine is driven as a shunt generator with
the same field flux and speed, calculate the terminal voltage when
it supplies a load resistance of 40 Q. Given armature resistance as
2 Q and shunt field circuit resistance as 450 Q. Also find the load
current. (10)

Two separately excited de generators are connected in parallel
Discuss in detail how they share a load. 6
Or

Explain the various methods to improve commutation. (10)

Discuss why the terminal voltage of DC shunt generators fall as the
current supplied by the machine increases. ()]

What are the factors controlling the DC motor speed? Discuss the
various speed control methods used for DC series motor. (10)

A 230 V DC shunt motor takes a total current of 25 A from the
supply lines. The resistance of the shunt field winding is 200 Q and
that of the armature is 0.3 Q. Find (1) the current in the armature
and (2) the back emf. (6)

Or

Explain in deﬁil the speed-torque characteristic of DC series motor
and state why the series motor should not be started without any
load. (10)

Draw a neat sketch of a 3-point starter for a DC shunt motor and
explain how the motor is protected againet overloads and loss of
supply voltage. (6)
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15.

(a) A 220/440 V 1-phase transformer has the following test results :
OC Test: 220 V, 1 A, 70 W on LV side
SC Test: 20V, 12 A, 100 W on HV side.
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Draw the equivalent circuit of the transformer referred to HV side

and fill in the values of circuit parameters. - . (10)

Explain the need and necessary conditions to be satisfied for the

parallel operation of 1-phase of transformers. 6
Or

A 100 kVA, 6.6/415 V single-phase transformer has an effective
impedance of (3+j8)2 referred to the HV side. Estimate the

full-load voltage regulation at (1) 0.8 pf lagging and (2) 0.8 pf

leading. (10
Derive an expression for the saving in copper effected by ueing an
Auto-Transformer instead of a two-winding transformer. (6)

A 500 V, 20 KW DC shunt motor took 2.5 A when running on no
load. Its armature resistance is 0.6 £ and field resistance is 1000 Q.

Determine its full-load efficiency. (10)

Discuss analytically the shape of the efficiency curve of a

DC machine. At what load does maximum efficiency occur? ®)
Or

Two 100 kVA single-phase transformers have maximum efficiency at upf
as 98%. In one Transformer, maximum efficiency occurs at full load while
in the other, it occurs at half full-load. Each transformer is on full-load at
0.9 pf for 4 hours, half load at 0.8 pf for 8 hours and one tenth load at
0.7 pf for 2 hours per day. Determine the all-day efficiency of each
transformer.
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