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DESIGN OF ELECTRICAL APPARATUS
Part-A-(10 X 2 = 20. Marks).

1. What is leakage reactance and reactance voltage?

2. What is meant by fringing effect?

3. What are the advantages of higher number of poles?

4. Mention the two types of windings used in dc machine and what factor decides the type of winding used?

5. What are the advantages of using stepped core in a transformer?

6. Comparing two same type transformers, explain the variation in output and losses with linear dimensions.

7. Define dispersion coefficient

8. What are the types of leakage fluxes in an induction motor.

9. What is the role of damper winding in (i).Synchronous generator(ii)Synchronous motor.

10. What is SCR? How the value of SCR affects the design of alternator?

PART-B-(5 X 16 =80 Marks.)

11.(a). Derive an expression for the leakage reactance of transformer. Calculate the appropriate leakage reactance of the transformer referred to the HV  side for a 750kVA, 6.6kV/415V, 50 Hz, 3phase,delta/star core type transformer  with the following data. Width of L.V.winding=3.5cm;width of H.V.winding=2.5cm;width of duct between LV and  HV=1.75cm.Height of each of winding is 50 cm. Length of  mean turn=175cm.No. of turns on H.V.side=210.




(16)

(or)

(b). Estimate the effective air gap area per pole of a 10 pole slip ring induction motor with the following data:Stator bore=0.65m,Core length=0.25m,No.of stator slots=90,stator slot opening=3mm,rotor slots=120,rotor slot opening=3mm,airgap  length=0.95mm.Carter’s coefficient for slots=0.46, Carter’s co-efficient for ducts=0.68 number of ventilating ducts=3 each on rotor and stator, width of each ventilating   duct=10mm.







(16)

12.(a).(i).Derive the output equation of DC machine interms of its specific loadings.
          (6)         

 (ii)Design a suitable commutator and determine total commutator losses for a 1000KW,500V,800rpm,10 pole generator having an armature diameter of 0.75m.The number of coils is 288.Current density at brush contact = 75X10-3A/mm2,brush pressure =14.7kN/m2, coefficient of friction =0.28, brush pressure drop =2.2V.Take the peripheral speed of the commutator as 15m/sec.Assume suitable values wherever necessary.        (10).

(or)

(b). Calculate the main dimensions of a 50kW, 4pole, 600rpm d.c.generator from the following 

      data:Bav=0.8Tesla,ac=200 amp conductor per cm, Pole arc/Pole pitch=0.6,Core length/Pole 

      arc=0.75,efficiency=0.85.







(16)

13.(a). (i).Derive an expression for the output equation of a 3-phase transformer.

(6)

(ii).The tank of a 1250kVA,natural cooled oil immersed transformer has the dimensions  length, breadth and height as 155cm X 65 cm X185 cm respectively. The full load losses is 3.75kW as core loss and copper loss as 15kW.Assuming an average length of  the tubes as 100 cm and diameter 5 cm, find out a suitable arrangement of the tubes to limit the temperature of the tank walls to 50˚C.Assume any data as you take with  reasonable value.



(10)

(or)

(b).(i). Calculate the approximate overall dimensions for a 200kVA, 6600/440 V, 50Hz, 3-phase core type transformer. The following data may be assumed: emf per turn=10V,maximum flux density=1.3 wb/m2, current density=2.5A/mm2 ,window space  factor= 0.3,overall height=overall width. Stacking factor=0.9.Use a 3 stepped core.
 





(8)

  (ii). Calculate the kVA output of a single-phase transformer from the following data. Core        height/distance between core centers=2.8,diameter of circumscribing circle/distance  between core centers=0.56.netiron area/area of circumscribing circle=0.7.Current  density=2.3 A/mm2, window space factor=0.27,frequency=50Hz.flux density of core=1.2Wb/m2, distance between core centers=0.4m.










(8)

14.(a).Determine the main dimensions,  number of stator  slots, and the number of turns per phase of a 3.7kW, 400V, 3phase, 4pole, 50Hz,squirrel cage induction motor to be started  by a star delta starter. Workout the windings details: Assume, average flux density in the  air gap=0.45 tesla. Ampere conductors per metre=23,000.efficiency=0.85.Power factor=0.84.Machine rated at 3.7kW, 4pole are sold at a competitive price and therefore choose the main dimensions to give a cheap design. Assume: Winding  factor=0.955.stacking factor=0.9.
 



(16)

(or)

  (b).(i).A 5 H.P., 440V, 3 phase, 4-pole induction motor with 375 turns per phase in the stator has the following design data for its cage rotor. Slots: 30,rotor bar size: 8.5mm X 6mm,length of bar: 12.5cm,end ring size:10mm X 15 mm,inner diameter of end ring:11.5cm.Assuming the material of the bar and end rings to be copper with a resistivity of 2 X10-2ohm-cm,calculate the rotor resistance when referred to stator winding.









(8)

(ii). A 11kW, 3phase, 6pole, 50Hz, 220V,star connected induction motor has the 54   slots, each containing 9 conductors. Calculate the values of bar and end ring  currents. The  number of rotor bars is 64.The rotor mmf may be assumed as 84 percent of stator mmf. Also find the bar and end ring sections if CD  is 5 A/mm2. 









 (8)

15.(a).(i). 11.(a).A 500 KVA,3.3KV,50Hz,10 pole ,3 phase delta connected salient pole alternator  has 180 turns /phase. Estimate the length of airgap if average flux density is   0.54Wb/m2.The ratio of pole arc to pole pitch is 0.66,the SCR is 1.2 and the gap  contraction factor is 1.15.The mmf required for airgap is 80% of no load field mmf  and the winding factor is 0.955.

          

(10)

 (ii).Derive the output equation of AC machine interms of its main dimensions.          
  
(6)







(or)

(b). (i). The output co-efficient of 1250 kVA, 300rpm, synchronous generator is 200kVA/m3-rps.  

       (A)Find the  values of main dimensions of the machine if the ratio of length to diameter is 0.2.Also calculate the value of main dimensions if (B) specific electric loadings are decreased by 10 % each with speed  remaining the same;(C) speed is decreased to 150 rpm with specific loading remaining the same as in  part (A). Assume the same ratio of length to diameter. Comment upon the results.








(8)

(ii). The following is the data available for a 1250kVA,3 phase,50Hz,3300 V, star connected 300rpm,alternator of salient pole type. Stator bore D =0.19m,Stator core length L =0.335m, pole arc/pole pitch =0.66; turns per phase =150,single layer concentric winding with 5 conductor per slot, short circuit ratio =1.2.Assume that the distribution of gap flux is rectangular under the pole arc with zero valuesv in the interpolar region.Calculate (i).specific magnetic loading (ii).armature mmf per pole (iii).gap density over pole arc (iv).air gap length.MMf required for air gap is 0.88 of no load field mmf and the gap contraction factor is 1.15.






(8)

