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Part - A 

Max.Marks:25
Answer all QUESTIONS

1. What are the different methods of improving commutation?




(3m)

2. Classify the generators based on excitation?






(3m)

3. Draw the internal and external characteristics of DC shunjt generator?


(3m)

4. Show the power stages in a DC generator?






(3m)

5. What are the requirements of voltage build up in a self excited generators?

(3m)

6. Explain the significance of Back EMF in DC motor?





(2m)

7. What are the different losses that occur in a DC machine and how to minimize them?
(2m)

8. Define Simplex winding and Multiplex winding.






(2m)

9. What is the necessity of starter in DC motor?






(2m)

10. What is purpose of Commutator and brushes in a DC machine?



(2m)

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a)
Explain the working principle of a simple loop DC generator?



(5m)


b) 
A 4-pole machine running at 1500rpm has an armature with 90 slots and 6 conductors 
per slot. The flux per pole is 60mwb. 


Determine 


i)  the terminal emf of DC generator if the coils are lap connected.




ii) If the current per conductor is 100A. Determine electrical power developed in 



the armature. 







(5m)




2. a) 
Explain clearly the functions of the following in DC machine


i) Compensating winding 
ii) Inter poles. 




(4m)

b)
A 4-pole generator supplies a current of 143A. It has 492 conductors i) wave wound            
 ii)lap wound. When delivering full load, the brushes are given an actual lead of 
10o(mechanical). Calculate the demagnetizing ampere turns per pole. The field winding 
is shunt connected and takes 10A. Find the number of extra shunt field turns to 
neutralize the demagnetization. 







(6m)
3. a)
Illustrate the methods of excitation of DC machines. 




(5m)

b)
Explain the process of voltage build up  in a  DC  shunt generator. What is the field 
circuit critical resistance? 








(5m)
4. a) 
Draw the connection diagram of two shunt generators connected in parallel and discuss 
their load sharing. 









(5m)

b)
A series generator of total resistance 0.5Ω is running at 1000rpm and delivering 5KW at 
a terminal pd of 100V. If the speed is raised to 1500rpm and the power is adjusted to 
8KW, find then new current and the terminal voltage. Assume that the machine is 
working on the straight portion of the characteristic such that the flux is proportional to 
the current and the emf generated is proportional to the product of flux and speed.(5m)
     
5. a)
Derive the condition to obtain maximum efficiency of a DC machine? 

(3m)

b)
A commutator machine is rated at 5KW, 250V, 2000rpm. The armature resistance is 
1Ω. Driven from the electrical end at 2000rpm the no-load  input to the armature is 
Ia=1.2A at 250V with the field winding(Rf=250Ω) excited by If=1A. Estimate the 
efficiency of the machine as a 5KW generator.





(7m)
6. a) 
Derive the torque equation of a DC motor? 





(5m)

b)
Derive the condition for maximum power in a DC motor and list out the different 
methods of controlling the speed of dc motor? 





(5m)
7. a)
Explain the action of commutator in DC generator? 




(5m)

b)
A 4-pole wave wound dc machine has an armature of 25cm diameter and runs at 1200 
rpm. If the armature current is 160A thickness of brush is 12mm and self inductance of 
each armature coil is 0.14mH, calculate the average emf induced in each coil during 
commutation. 









(5m)
8. a)
A field test on two mechanically coupled DC series motors (with their field windings 
connected in series ) gave the following test data.


Motor: 
Armature current =50A, 



Armature voltage=500V; 



Field winding voltage drop=38V


Generator:  
Armature current =38A; 



Armature voltage=400V; 



Field winding voltage drop=36V


Resistance of each armature is 0.2Ω. 


Calculate the efficiency of each machine at this load. 




(7m)

b)
What are the applications of DC shunt and series motors? 



(3m)
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