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B.Tech.(Electrical Engg.) (Sem.–8) 
COMPUTER AIDED ELECTRICAL MACHINE  

Subject Code : BTEE-605A 
M.Code : 74390 

Date of Examination : 06-07-22 
Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
     

SECTION-A 

 1. Write briefly : 

  a. Why soft magnetic materials are preferred to hard magnetic materials in making the 
core of electrical machines? 

  b. Why vegetable and animal oils are not preferred as insulating materials in electric 
machines? 

  c. Discuss the factors for the choice of electric loading in case of induction machines. 

  d. What are the advantages of computer aided design over conventional design of 
electrical machine? 

  e. Why heating time constant is small for well-ventilated machine and large for poorly 
ventilated machine? 

  f. How does air-gap length influence the design of electrical machines? 

  g. What are the factors to be considered for the choice of magnetic loading in case of 
transformers? 

  h. Obtain the output equation of a three-phase transformer. 

  i. Differentiate between fringing and leakage flux.  

  j. Explain the need of leakage coefficient in the design of magnetic circuit. 
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SECTION-B 

 2. A 5 kW, 400 V, 4 pole, 1500 rpm DC shunt generator has the average flux density in the 
air gap as 1.2 Wb/m2 and the specific electric loading is 21,000 A/m. Find the main 
dimensions of the machine if it has to be designed with square pole face. Assume the 
ratio of pole arc to pole pitch as 0.6 and full load efficiency as 70%. 

 3. Find the dimensions of the core and yoke of a single-phase core-type transformer of 
rating 200 kVA, 50 Hz. Given the volt per turn as 15 V, maximum flux density as  
1.1 Wb/m2, the window space factor as 0.3 and current density as 2.6 A/mm2. Design a 
square core with distance between the adjacent limbs equal to 1.45 times the width of the 
transformer. Assume a stacking factor of 0.8 and flux density in the yoke is 80% flux 
density in the core. 

 4. Derive the window, yoke and window dimensions for a three phase transformer. Use 
suitable diagram to support your answer. Assume cruciform core. 

 5. Draw the flowchart and describe the synthesis approach for the computer aided design of 
electric machines. 

 6. Derive the necessary equations to design the cooling tube for a transformer. Write the 
suitable assumptions made.  

 

SECTION-C 

 7. During a heat run test of a 50 kVA transformer, the temperature rise after one hour and 
two hours is found to be 20°C and 31°C, respectively. Calculate the heating time constant 
and final steady-state temperature rise. If the cooling is improved by using an external fan 
so that the rate of heat dissipation is increased by 20%, find the new kVA rating of the 
transformer for the same final temperature rise. Assume that the maximum efficiency 
occurs at 85% of full load and unity power factor. 

 8. Design a suitable cooling system for a 400 kVA, 6000/400V 50 Hz, 3 transformer with 
a total full load loss of 6 kW. The transformer tank is 1 m in height, 0.96 m in length and 
0.47 m in breadth. Use cooling tubes of diameter 50 mm to limit the average temperature 
rise to 37°C. Use clearance of 50, 14 and 13 cm on the height, length and width sides. 

 9. Find the main dimensions, number of turns per phase, number of stator slots and 
conductors of a 10 kW, three-phase, 4-pole, 450 V, 50 Hz, 1480 rpm, squirrel cage 
induction motor having an efficiency of 0.85 and a full load power factor of 0.9. Assume 
specific magnetic loading = 0.55 Wb/m2, specific electric loading = 25000 ac/m. Take the 
rotor peripheral speed as approximately 20 m/s at synchronous speed. Assume no. of 
stator slots/pole/phase as 3 in the calculation. Use star delta starting. 

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 


