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B. Tech. 3rd Semester (Electronics and
Communication Engg.) Examination,
December-2010

ELECTROMECHANICAL ENERGY CONVERSION
Paper - EE-205-F

Time allowed : 3 hours] [Maximum marks :100

Note : Question No. 1 is compulsory. Attempt any four
questions from remaining four parts by selecting one
question from every part. Combining (i} & (ii) attempt
five questions in total.

1. (a) What do you mean by Lenz's law ? Write down
the application of it. 20

(b) Explain the eddycurrents. How eddy currents are
produced in transformer core ?

(¢) Explain the term saturation of magnetic poles in
D.C machines.

(d) Out of D.C series and D.C shunt motor, which
motor is called as constant speed motor & why.

(e) Write down the main assumptions of Ideal
transformer.

(f) Explain in brief the principle of operation of 3
phase Induction motor.

(g) Explain the term Pitch factor.

(h) Explain the term Distribution factor.
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Part-A

A four pole tap wound dc shunt generator having
70 slots with 12 conductors per slot generates
an e.m.f. of 420V at no load, when runs at 980
pm. How will you obtain a generated open
circuit voltage of 240V ? 10

What do you mean by Back ennf. in D.C.
motors ? Explain the significance of Back e.m.f.
Also derive the condition for maximum power

in D.C. motors. 10

A 20kW, 240V D.C. shunt generator has
armature and field resistance of 0.05Q and 80Q
respectively. Calculate the total armature power
developed when working :

(i)  as a generator delivering 20kW output.
(ii) "as a motor taking 20kW input. 10

Explain the factors which control the speed of
D.C. motors. Explain the flux control method for

D.C. shunt motor. 10
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Part-B

4. (1) Explain the Faraday's laws of Electromagnetic
Induction. 20

A coil of resistance 902 is placed in a magnetic field
of 1 mWb. The coil has 100 turns and a galvanometer
0ot 405Q resistance is connected in series with it. Find
the average e.m.f. and current if the coil is moved in
1/10th second from the given field to a field of U-2
mWb.

5. Differentiate between : ) 20
(i)  Electric field & Magnetic field.

(i) Dynamically induced e.m.f. and staticaily
Induced e.m.f.

Part-C

6. The power input to rotor of 440V, 50Hz, 6 pole,
3-phase Induction motor is 75kW. The rotor
electromotive force is observed to make 110 complete
alterations per minute. Calculate :

@d) slip
(i) rotor speed

(iii) rotor copper loss per phase. 20
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(a) Draw the equivaleni circuit of a 3-phase
Induction motor. 10

(b) A 4 pole, 50Hz, 3 phase Induction motor
- develops a maximum torque of 160 Nm at 1360
rpm. The resistance of star-connected rotor is
0.25Q per phase. Calculate value of resistance

that must be inserted in series with each rotor
phase to produce a starting torque equal to the

half of maximum torque. 10

Part-D

A 60 kVA, 220V, 50Hz, single phase alternator has
effective armature resistance of 0.012 ohm and
armature leakage reactance of 0.06 ohm. Compute the
voltage induced in armature when alternator is
delivering rated current at a load power factor of :

(i) unity
(i) 0.8 lagging
(iii} 0.8 leading 20

(a) Draw the phasor diagram of 3-phase
synchronous alternator. 10

(b) Explain V curves for synchronous motor. 10
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