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CODE NO:- U-10 

FACULTY OF ENGINEERING 

Third Engg Examination 

DECEMBER 2014 

Electrical  Machine Design  

T.E (EEP/EE/EEE) - Revised 

[Time:  THREE Hours]                                                                                                                   [Max. Marks: 80] 

“Please check whether you have got the right question paper.” 

N.B                      1) Q.No.1 and Q.No.2 are compulsory 

                        2) Attempt any two questions from remaining questions of each section 

                         3) Assume suitable data wherever necessary 

                        4) Figure to the right indicate full marks  

SECTION A 

Q.1   solve any five. 10 

 A Give three important points that designer understands by specifications.  

 B Specify five main areas in the design of electrical machines.  

 C What is leakage flux? Define leakage coefficient.  

 D State Sampson’s rule to find total mmf for teeth.  

 E Enlist the factor’s that limits the design of electrical machine.  

 F Define the terms specific magnetic loading and specific electric loading  

 G Where and how core loss occurs in electrical machines, explain in short.  

 H What is significance of output coefficient?  

    

Q.2 A Derive the expression for mmf required for the air gap of an armature with slots and duets. 07 

 B Determine the apparent flux density in the teeth of D.C. machine when the real flux density is 

          , slot pitch 28 mm, slot width 10 mm, and the gross core lengths 0.35m. The number 

of ventilating ducts is 4, each 10 mm wide. The magnetising force for the flux density of         

   is 55000 A/m. the iron stacking factor is 0.9. 

08 

    

Q.3 A Explain in detail various factors for choice of stator slots in induction motor. 07 

 B Determine the main dimensions, no of ventilating ducts, number of stator slots of 3.7 kw, 400 v,    

3-phase, 4 poles, and 50 Hz squirrel case induction motor to be started by star delta starter. 

Assume average flux density in the gap=0.45       ampere conductors per meter=23000, 

efficiency = 0.85 and power factor=0.84 winding factor=0.955, stacking factor = 0.9. 

08 

    

Q.4 A Explain the various rules for selection of rotor slots in 3 ph induction motor.  05 

 B Find the current in the bars and end rings of a cage rotor of a 6 pole 3-phase, induction motor 

having 72 stator slots with 15 conductors in each slot if the stator current per phase is 20amp. And 

rotor slots are 55. Hence find the suitable size of the cage bars and end rings. 

10 

    

Q.5  Attempt any three 15 

 A Choice of airgap length in 3-ph induction motor.  

 B Choice of specific magnetic loading.  

 C Governing factors for deciding Size of rotating machines.  

 D Modern trend in design of electrical machines.  
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SECTION B 

Q.6  Attempt any five  10 

 A Enlist the various modes of heat transfer from inner most point of machine to surrounding.  

 B Define heating time constant.  

 C Define window space factor in transformer  

 D As per standards what is the rage for flux density and current density for the design of transformer  

 E Why stepped cores are preferred in the design of transformer.  

 F Give two comparison of distribution and power transformer  

 G Enlist the various cooling method provided for transformer.  

 H Explain why L.V. winding is placed near to the core of a transformer.  

    

Q.7 A Derive the output equation of 3-phase transformer. 07 

 B Estimate the main core dimensions for 50 HZ, 3-ph, 200 KVA, 6600/500 volts star/ delta core type 

transformer use the following data. 

4 – stepped core for which area factor = 0.62 window space factor = 0.27 
  

  
    current density 

= 2.8 A/mm
2
 volts per turn = 8.5 max flux density = 1.25 wb/m

2
 

08 

Q.8  1000KVA, 6600/440v, 50Hz, 3-phase delta/ star, core type oil immersed natural cooled 

transformer. The design data of transformer is  

Distance between center of adjacent limbs=0.47m outer dia. Of H.V. winding = 0.44m height of 

frame = 1.24m core loss = 3.7 KW and     loss = 10.5 KW design the suitable tank for the 

transformer the average temprise of oil should not exceed 35
0
 C. the specific heat dissipation from 

the tank wall is          
               

  due to radiation and convection respectively. 

Assume that the convection is improved by 35% due to provision of cooling tubes  

15 

    

Q.9 A Enlist the various losses in transformer, derive the condition for max efficiency of transformer 05 

 B Obtain the expression for leakage reactance of 3 –ph core type dismbution transformer 05 

 C Calculate core area and window area required for 1000KVA, 6600/400v 150 Hz single phase core 

type transformer. Assume. Bm=1.25 wb/m2,             Et=30v. Kw=0.32.  

05 

    

Q.10  Attempt any three 15 

 A Explain function of conservator and breather in transformer.  

 B Types of mechanical force developed under short circuit condition in transformer  

 C Design of choke coil.  

 D Winding design in performer.  
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