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ENERGY CONVERSION DEVICES 
BRANCH: AEIE, ECE, EIE, ETC, IEE 

Time: 3 Hours 

Max Marks: 70 

Q.CODE: W482 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) What are the advantages and disadvantages of carbon brushes?  
 b) What are the conditions for voltage build up of a shunt generator?   
 c) What  is  critical  resistance  of  a  shunt  generator  and  how  is  it 

determined? 
 

 d) List four applications of transformer.  
 e) What do  you  mean  by  pull-in  torque  and  pull-out  torque  of  a 

synchronous motor? 
 

 f) What are the losses in an alternator?  
 g) What is synchronising?  
 h) What are the applications of shaded pole motor?  
 i) What  are  the  advantages  of  using  a  large  number  of  poles  in  a  dc 

machine? 
 

 j) What are the disadvantages of wound rotor motor compared to squirrel 
cage motor? 

 

    
Q2 a) Write down the various types of losses in DC generator and what is the 

condition for maximum efficiency?   
(5) 

 b) A  4-pole  dc  generator  is  delivering  20  A  to  a  load  of  10 Ω. If the 
armature  resistance  is  0.5 Ω and the shunt field resistance is 50 Ω, 
calculate  the  induced  emf  and  the  efficiency  of  the  machine.  Allow  a 
drop of 1 V per brush.    

(5) 

    
Q3 a) Compare the different types of DC motor and their applications. (5) 

 b) A dc series motor with 2 Ω resistance between armature terminals runs 
at  1500  rpm  at  300  V  with  armature  current  of  25  A.  Get  the  speed 
when  connected a  resistance of  5 Ω between armature terminals  with 
same current and supply. 

(5) 
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Q4  A  1500  KVA,  6.6KV,  3-phase star connected  alternator  has  effective 
armature  resistance of 0.5 Ω / phase and synchronous reactance of 5 
Ω  /  phase.  Find  the  percentage  change  in  terminal  voltage  when  the 
rated  output  of  1500  KVA  at  (i)  unity  p.f.  (ii)  0.8  lagging  p.f  (iii)  0.8 
leading  p.f.  is  switched  off.  The  speed  and  excitation  current  remain 
unchanged.  

(10) 

    
Q5 a) Explain  the  various  types  of  3-phase  transformer  connections  with 

circuit diagram.  
(5) 

 b) The  primary  and  secondary  windings  of  a  30 KVA, 6000/230  V,  1-
phase  transformer  have  resistance  of  10Ω and 0.016Ω respectively. 
The  reactance  of  the  transformer  referred  to  the  primary  is  34 Ω. 
Calculate  the  primary  voltage  required  to  circulate  full  load  current 
when the secondary is short circuited. What is the power factor on short 
circuit?  

(5) 

    
Q6 a) Explain the operation of a synchronous motor under constant load and 

varying excitation. 
(5) 

 b) A 3-phase synchronous motor has 12 poles and operates from 440 V, 
50 Hz supply. Calculate its speed. If it takes a line current of 100 A at 
0.8  power  factor  lead,  what  torque  the  motor  will  be  developing. 
Neglect losses. 

(5) 

    
Q7 a) Explain  the principle  of  operation  of  a  single  phase  capacitor  type 

induction motor. 
(5) 

 b) A squirrel-cage induction motor takes a starting current 6 times the full 
load  current.  Find  the  starting  torque  as  a  %  of  full  load  torque  if  the 
motor is started (i) direct on line (ii) through a Y-∆ starter. The full load 
slip of the motor is 0.04. 

(5) 

    
Q8  Write short notes on any two: (5 x 2) 

 a) Power angle curve  
 b) Starting of synchronous motor  
 c) Speed control of DC series motor   
 d) Starting of 3 phase induction motor  
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