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Home Assignment -2
(Assume any suitable data if required)                 

TEE-704:   CAD of E. M/Cs           



1. Derive output equation for a 1-phase shell type and 3-phase core-type transformer and state how the main dimensions are estimated.

2. Write all the steps for designing a 3-phase, core type power & distribution transformer.

3. Discuss the need of stepped core as used in transformers. What is meant by % fill  and explain why mitred joints are preferred in transformers specially when CROS sheets used. 

4. The dimensions of a 3-phase core-type transformer are given in Fig. 1. The core and yoke areas Ai and Ay are  50cm² and 60 cm², flux densities in them are 1.2 T and 1.0 T and corresponding iron losses are 0.6 W / kg and 0.4 W / kg and exciting  mmfs are 270 A/m and 110 A/m respectively. Estimate total iron loss, Ic, I…and I0,  if primary phase voltage is 230 V. The core material weighs 6500 kg / m3











5. Calculate the KVA output of a single phase transformer from the following data: the ratio between window height to distance between core centres is 2.5; the ratio between diameter of circumscribing circle to distance between core centres is 0.56; the ratio between net iron area to area of circumscribing circle is 0.7; window space factor Kw=0.33; f=50 Hz, core flux density 1.1 Wb/m² & current density =2.3 A/mm2. Distance between core centre D=40 cm.

6. Explain oil immersed, forced oil cooled (OFN) and Air blast cooling of transformer. 

7. For a 3-phase 500 KVA, 11/.43 KV, natural oil-cooled transformer, give procedure of designing the cooling tank and tubes so that temperature rise does not exceed the permissible limit.

8. Design a 1000 KVA, 11000/440 V, 50 Hz, 3-phase, delta/star core type distribution transformer for maximum efficiency. Design also the cooling system taking 45°C as temperature rise. Estimate the following:

(i) r1 , r2 , x1  &  , x2

(ii) Copper  and iron losses
(iii) Efficiency and regulation at 0.8 lagging power factor on full load. 
9. Calculate the main dimensions and winding details of 150 KVA, 2000/400 Volts, 50 Hz single phase, shell type, oil immersed, self cooled transformer. Voltage per turn, 10 Volts, flux density in core 1.1 Wb/m2, current density 2.2 T,  window space factor, 0.32, Assume :
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