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4TH Semester Regular / Back Examination 2015-16 
ENERGY CONVERSION TECHNIQUES 

BRANCH: CIVIL 
Time: 3 Hours 
Max Marks: 70 
Q.CODE: W609 

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) Explain the term “Critical speed” in case of DC Generator  ?  
 b) What is the significance of back emf ?  
 c) Write down the torque expression for a DC machine Explain each term  

associated with it ? 
 

 d) Explain why 3 phase induction motor can not run at synchronous 

speed ? 

 

 e) Draw the phasor diagram of a single phase transformer on 0.8 p.f (lag) 
load ? 

 

 f) How does eddy current and hysteresis losses are affected with the 
increase in frequency ? 

 

 g) What is the need of a starter in   DC motor  ? 
 

 

 h) Explain the reason for providing a capacitor in a single phase induction 
motor ? 

 

 i) Name two   methods of starting squirrel cage induction motor  ?  
 j) What is synchronous reactance  ? 

 
 

    
Q2 (a) Draw the OCC for separately excited DC generator by drawing suitable 

circuit diagram ? 
 

(5) 

 (b) A 4 pole lap wound shunt generator supplies to 50 lamps of 100W at 

200V  each.  The  field  and  armature  resistance  are  100 Ω and 0.1 Ω 
respectively .Allowing a brush drop of 1V /brush Calculate the following 

a)  Armature Current ? 

b)  Generated emf  ? 

c)  Power output of DC armature ? 

      (5) 
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Q3  Explain  the  procedures  for  conducting  OC  and  SC  test  on  a  single 
phase transformer by drawing suitable circuit diagrams ? Also explain 
why SC test is conducted on HV side  ?  

(10) 

    
Q4 (a) Explain a  method  by which DC  motor  speed  can  be controlled below 

the rated speed drawing a neat diagram   ? 
 

(5) 

 (b) A DC shunt machine connected to 250 V mains has Ra=1 Ω and 
Rsh=100 Ω .Find the ratio of the speed as generator to the speed as 
motor ?.The line current is 80 Amp in each case .                                 

 

      (5) 

    
Q5 a) Draw and  explain the  phasor  diagram of  a   single  ph.  transformer 

supplying full load at 0.707 power factor lagging ?  

(5) 

 b) While  conducting  OC  test  on  transformer  following  core  losses  are 
obtained 100W at 40 Hz and 70 W at 30 Hz.Calculate  

a.  The total iron loss at 100 Hz ? 
b.  Calculate  the  Hysteresis  loss  and  eddy 

current  loss  at  50Hz  ?(Assume  constant 
flux density ) 

(5) 

    
Q6 a) What do you understand by voltage regulation of a transformer   ? Also 

explain different cooling methods of transformer? 
(3+2) 

 b) The  full  load  copper  loss  &  iron  loss  of  20 kVA single  phase 
transformer  are  400  watt  and  100  watt  respectively.  Calculate  the 
efficiency of the transformer at half  full  load unity power factor ?         

(5) 

    
Q7 a) Explain the principle of operation of synchronous motor ? (5) 

 b) What is the “slip frequency” of a three phase induction motor operating 
from a 50Hz source with full load speed of 960 rpm? What is the slip 
speed in this case ? 

(5) 

    
Q8  Write Short Notes (Any Two) (5 x 2) 

 a) Four  point starter  
 b) Flux control method for DC motor  
 c) Star Delta starting of three phase induction motor  
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