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Question 5 and 6 are compulsory. Answer any 3 questions from remaining. 

Sketch figures wherever necessary.  

 Marks 
OBE 

CO Level 

Q1(a) What are the limitations in the design of electric machines? Explain [06] CO1 L1 

Q1(b) For a constant total volume of conductors in transformer. Show that for a 

minimum copper loss, current densities in the windings must be equal. 

[04] CO4 L3 

Q2 (a) List the desirable properties of insulating materials [04] CO1 L1 

Q2(b) Explain classification of insulating materials based on thermalconsiderations with 

two examples each. 

[06] CO1 L2 

 
          

Q3 Derive the output equation of transformer of a 1-φ and 3-φ core type transformer  
 

[10] CO2 L2 

 

Q4 (a) 
Explain about modern manufacturing techniques in machine design  [06] CO1 L2 

Q4 (b) List the properties of conducting materials [04] CO1 L1 

5.  Find the main dimensions of a core and window for a 500kVA, 6600/400V, 50Hz,1-φ, 

core type transformer. Assume the flux density as 1.2 Wb/m2 and current density 

of 2.75 A/mm2, window space factor Kw=0.32, volt/turn is 16.8 volts. Use 

cruciform core. Height of window is 3 times its width. 

[10]  CO4 L3 

6. A 3-φ, 50 Hz, oil cooled core type transformer has following dimensions. Distance 

between core Centers 0.2 m, height of window is 0.24 m. Diameter of 

circumscribing circle is 0.14 m. Flux density in the core is 1.25 Wb/m2 and the 

current density in the conductor is 2.5 A/mm2. Estimate KVA rating. Assume 

window space factor of 0.2 and a core area factor of 0.56. Also mention no, of 

steps in core. 

[10] CO4 L3 

 

******All the Best***** 
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Q2(b)  

 

 
 

 



` 

 

Q3.  
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Q4(b) 
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