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1. a)
Explain the principle of energy conversion of electromechanical system.

    b)
Derive an expression for the energy stored in a magnetic field system.   
2. 
Design a lap winding for 32 conductor, 4 pole d. c. machine. Show also the brush positions. 

3.  a)
With relevant diagrams, explain the phenomena of commutations in a d.c. machine.









b)
Explain what is meant by ‘straight line commutation,’ ‘Accelerated’ & ‘Retarded commutation’. Discuss the role of interpoles in improving commutation.


4. a)
What are the conditions to build up of emf in shunt generator.



b)
A separately excited generator when running at 1200 rpm supplies a current of 200 A at 125V to a circuit of constant resistance. What will be the current when the speed drops to 1000 rpm if the field current is unaltered? Armature resistance is 0.04 ohm and the total voltage drop at the brushes is 2V. Ignore the change in armature reaction.

5. a)
Distinguish between generator and motor action. Derive the equation for the back emf of a DC motor. 







    b)
What are the different types of DC motors and give their applications. 

6. a)
Discuss in detail, the different types of losses  taking place in a d.c. machine.


    b)
What do you mean by Power stages? Also explain 
(i)  Electrical efficiency (ii) Mechanical efficiency (iii) Commercial Efficiency.

7. a)
Explain with neat circuit diagram how can you find the efficiency of small DC motor with brake test?







b)
The Hopkenson’s test on two shunt machines gave the following results for full load. The supply current was 15 A at 200 V.  The generator output current was 85A. The field currents for motor and generator were 2.5 A and 3 A respectively. The armature resistance of each machine was 0.05 (. Find the efficiency of each of the machines under the above loading conditions.

8. .a)
How the rotational losses can be estimated by retardation test?


b)
A retardation test is made on a separately excited DC machine as a motor. The induced voltage falls from 220V to 190V in 30 seconds on opening the armature circuits and 5 seconds on suddenly changing the armature connection from supply to a load resistance taking 12 A (average). Find the efficiency of the machine when running as a motor and taking a current of 22A on a supply of 250V. The resistance of its armature is 0.5 ( and that of its field winding is 250 ohms.
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1. a)
What are the significances of energy and co-energy of Energy conversion system?

b)
Derive expression for the magnetic force developed in linear electromagnetic system. 
2.
Explain with sketches, the difference between a progressive and retrogressive winding. Also, explain why progressive windings are used with lap windings. 
3. 
Explain the importance of series field, interpole and compensating windings in    d. c. compound machine.
4. 
In a 110V DC compound generator, the resistance of the armature shunt field series field resistances are 0.06 ohm, 25 ohms and 0.04 ohm respectively. The load consists of 200 amps each rated at 55W, 110V. Find the total emf generated and the armature current when the machine is connected in (a) long-shunt and   (b) short shunt.
5. a)
Discuss armature reaction and commutation in a dc motor. 


b)
A 230V DC shunt motor takes 32A at full load. Find the back emf on full load if Ra = 0.2( and Rf = 115( respectively. 

6. a)
List out the various losses that occur in  a d.c. machine and state  how they vary with the load in case of a shunt motor.




b)
A 500 V series motor takes current of 180A to develop 80KW.  The armature and series field resistances are 0.1(  and 0.04(  respectively.  If the output is reduced to 40 KW, find the input current and efficiency.

7. a)
Explain with a neat circuit diagram swinburns test on DC shunt motor to find the efficiency of DC machine when if runs as motor and generator? Mention the advantages and disadvantages of this method?




b)
The following readings are obtained when doing a load test on D.C. Shunt Motor using a brake-Drum 



Spring Balance reading: 10 kg & 35 kg.  



Diameter of Drum 40 cm.



Speed of the Motor:950 R.P.M.



Applied Voltage 200 V



Line Current 30 A.



Calculate the output power and efficiency.
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8. a)
Describe a suitable method for determining the efficiency of series motor?   
b)
A test on two coupled similar tramway motors, with their fields connected in series, gave the following results when one machine acted as motor and the other as a generator.

Motor: armature current = 56 A, armature voltage = 590 V, voltage drop across field winding = 40 V.

Generator: armature current = 44 A, armature voltage = 400 V, field voltage drop = 40 V, resistance of each armature = 0.3 (.

Calculate the efficiency of the motor and generator at this load.
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1. a)
Derive expression for the forces developed in Electromagnetic system. 

b)
All Energy conversion devices use magnetic field as a coupling medium rather than electrical field. Explain Why?


2.
Explain with neat sketches, the difference between progressive and retrogressive winding of a d. c. machine.


3. a) 
With neat sketches, explain the commutation process in d. c. generator.

b)
With the help of neat sketches, explain the effect of armature reaction on the air gap flux in a d. c. generator.

4. 
Estimate the number of series turns/pole for a 500KW compound generator required to develop 500V on load, and 550V at full load, the required ampere-turns per pole being 7900 and 11200 at no load and full load respectively. The shunt winding is designed to give 500V on load where its temperature is 20oC. Its final temperature on load is 60oC.

5. a)
Develop the general expression for the speed of a motor in terms of supply voltage, armature resistance and flux per pole. 


    b)
Discuss the applications of series motors and compound motors. 

6. a)
Discuss about ward-Leonard system method of Speed Control of D.C. machines in detail.









b)
In a shunt machine, running at 500 rpm, the hysteresis and eddy current losses are 250W and 150W respectively.  Find the speed at which the total core losses are reduced by 30%.


7. a)
Explain the merits and demerits of a brake test on a DC motor?
   
    
b)
A 230V DC shunt motor having an armature resistance of 0.3( takes 3A excluding a field current of 1A when running on no-load. Determine its efficiency taking currents as i) 30A; ii) 50A and iii) 70A.

8. a)
What are advantages and disadvantages of field test on DC series machines?   

b)
A 480 V, 25 HP DC shunt motor took 2.6 A when running light. Find the full load efficiency taking armature resistance 0.5 (, field resistance 600 ( and brush drop 2V .
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1. a)
What is the torque produced by reluctance motor.




    b)
Define energy and co-energy in a linear magnetic system.

2. a)
In which type of d. c. armature windings do you need equalizer rings? Why?

    b)
Derive from first principles the E. M. F. equation of a d. c. generator.
3. 
A 4-pole lap wound d. c. generator delivers a full load current of 400 A. It has shunt field current of 12 A and 123 commutator segments in the commutator ring of the machine. If the brushes are advanced by 3 commutator segments on full load, find (i) the demagnetizing AT/pole; (ii) the cross-magnetizing AT/pole.
4. a)
How do you determine the magnetization characteristics on D.C. shunt generator.

    b)
A separately excited generator when running at 1200 rpm supplies a current of 200A at 125V to a circuit of constant resistance. What will be the current when the speed drops to 1000 rpm if the field current is unaltered. Armature resistance is 0.04 ohm and the total voltage drop at the brushes is 2V. Ignore the change in armature reaction.

5. a)
What are the applications of DC compound motors. 



    b)
Draw the speed characteristics of  a different types of D.C. motors.

6. a)
The full load rating of 240V  D.C. shunt motor running at 1000 rpm is 8 kw.  The armature and shunt field resistances are 0.4(  and 240(  respectively.  The efficiency at full load is 88%; Determine   (i)  no-load current  (ii)  speed when motor takes 12 A. (iii)  The armature current when the torque developed is         60 Nm.








    b)
A 400 V, D.C. shunt motor has an armature resistance of 0.4 (  and shunt field resistance of 100(.  If the stray losses amount to 2000W, what will be the efficiency when the motor takes 100A from the mains?  If the input current is lowered by 40%, find the new losses and efficiency.
7. 
A 10KW, 250V, DC shunt motor with an armature resistance of 0.8 ( and a field resistance of 275 ( takes 3.91 A, when running light at rated voltage and rated speed.

a)
What conclusions can you draw from the above data regarding machine losses?

b)
Calculate the machine efficiency as a generator when delivering an output of 10KW at rated voltage and speed and as a motor drawing an input of 10KW. What assumption if any do you have to make in this computation.
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8. a)
Explain with a neat circuit diagram, how can you find the efficiency of two similar DC series motors of large capacity?



    


b)
Two identical DC machines when tested by Hopkinson’s method gave the following test results: Field currents are 2.5A and 2A, Line voltage is 220V


Line current including both the field currents is 10A.

Motor armature current is 73A. The armature resistance of each machine is 0.05(. Calculate the efficiency of both the machines.

###

Set No:


1





Set No:


2





Set No:


3





Set No:


4








