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VI SEMESTER B.TECH. MAKEUP EXAMINATIONS, JUNE 2024 

ENERGY CONVERSION TECHNOLOGIES [ELE 4305] 

OPEN ELECTIVE 
REVISED CREDIT SYSTEM 

Time: 3 Hours  Date: 25 MAY 2024 Max. Marks: 50 

Instructions to Candidates: 

❖ Answer ALL the questions. 

❖ Missing data may be suitably assumed. 

 

 

1A. With neat sketches, differentiate between core and shell type 

transformer.  (04) 

1B. Explain briefly about losses in transformer. (02) 

1C. The emf per turn for a single phase core type 2310/220 V, 50 Hz, 

transformer is approximately 13 Volts. Calculate (a): number of 

primary and secondary turns, (b):the net cross sectional area of 

core, for a maximum flux density of 1.4T.  (04) 

   2A. Explain with neat sketch, the working principle of wound rotor 

induction motor.                                            (03) 

2B. A three phase induction motor is wound for 4 poles and is supplied 

from 3 phase, 50 Hz, system. Calculate (i) synchronous speed (ii) 

speed of motor when slip is 0.04, (iii) rotor frequency when motor 

runs at 600 rpm.   (03) 

2C. A three phase, 16 pole, star connected synchronous generator has 

144 slots and 10 conductors per slot. The flux per pole is 0.03 ɷb, 

sinusoidally distributed and the speed is 375 rpm. Determine the 

frequency and the line induced emf. Assume full pitched coil.  (04) 

   3A. With neat circuit, explain the working principle of double filed 

revolving theory of single phase induction motor. (03) 

3B. With neat diagram, illustrate the working principle of AC generator 

(alternator). (03) 
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3C. The shaft power output of a 3 phase, 4 pole, 50 Hz, induction motor 

is 32 KW at 1420 rpm. Total stator copper losses are 750 W and 

stator core losses are 1020 W. Friction and windage losses amount 

to 1.5 % of shaft output power. Determine rotor and stator input.  (04) 

   4A. With neat diagram, explain about DC series motor and DC shunt 

motors. (03) 

4B. With neat diagram, write a short note on stepper motor.  (03) 

4C. A 250 V DC series motor takes 25 A and runs at 800 rpm. The 

armature resistance is 0.5 Ω and series field resistance is 0.3 Ω. If 

iron and friction losses amount to 750 W, find (i) the armature 

torque (ii) the shaft torque, (iii) overall efficiency. (04) 

   5A. Write a short note on synchronous motors.  (02) 

5B. Draw the equivalent circuit for alternator with the phasor diagram 

for lagging power factor load and derive the expression for the per 

phase emf induced in the armature.   (04) 

5C. The resistance and synchronous reactance per phase of a 4 pole, 3 

phase, star connected 80 KW, 400 V, 50 Hz, synchronous motor are 

0.05 Ω and 0.5 Ω respectively. Determine for full load, 0.8 pf 

leading, the open circuit emf/phase and gross mechanical power 

developed. Assume an efficiency of 90%.  (04) 

    


