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GUJARAT TECHNOLOGICAL UNIVERSITY  
BE - SEMESTER–V (NEW) - EXAMINATION – SUMMER 2016 

Subject Code:2152001                                                          Date:21/05/2016  
Subject Name:Electro Mechanical Energy Conversion   
Time:02:30 PM to 05:00 PM                                                   Total Marks: 70  
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks.  

  

Q.1 (a) What is electromagnetic induction? Explain generated and induced emfs using 

suitable diagrams. 

07 

 (b) Explain eddy currents and eddy current losses in electric machines. Also 

explain formula by which eddy current losses are calculated. 

07 

    
Q.2 (a) Explain energy balance in a nonlinear magnetic system excited by a single 

source of sinusoidal AC supply using suitable diagrams. 

07 

 (b) Classify DC generator with respect to their excitation and explain any one of 

them in detail. 

07 

  OR  

 (b) The input to 220 V DC shunt motor is 11 KW. The no load current and speed of 

this motor are 5 A and 1150 RPM respectively. Assume armature and shunt 

field resistances as 0.5 Ω and 110 Ω respectively. Calculate (i) the torque 

developed (ii) the efficiency and (iii) the speed at this load.  

07 

    
Q.3 (a) Explain construction and working principle of 3 phase Induction Motors. 07 

 (b) Explain various power stages in 3 phase induction motor using suitable power 

flow diagram. 

07 

  OR  

Q.3 (a) Derive the equation of torque of the induction motor under running condition.  07 

 (b) Explain various power stages in a synchronous motor using suitable power flow 

diagram. 

07 

    
Q.4 (a) Explain method of starting of 3 phase synchronous motor. 07 

 (b) Draw and explain equivalent electric circuit of a single phase induction motor. 07 
  OR  

Q.4 (a) A 400 V, 3-phase, 50Hz, 4-pole, star connected induction motor takes a line 

current of 10 A with 0.86 p.f. lagging. Its total stator losses are 5% of the input. 

Rotor copper losses are 4% of the input to the rotor and mechanical losses are 

3% of the input of the rotor. Calculate (i) slip and rotor speed (ii) torque 

developed in the rotor and (iii) shaft-torque. 

07 

 (b) Using suitable diagrams, explain construction details of shaded pole single 

phase motor. 

07 

    
Q.5 (a) List various types of stepper motors and explain variable reluctance stepper 

motor. 

07 

 (b) Explain double field revolving theory for single phase induction motors. 07 

  OR  

Q.5 (a) Explain construction and working of PMDC motors.  07 

 (b) What is the difference between normal DC motors and DC servo motors? Also 

explain construction and working of DC servo motors. 

07 
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