
 

 

 

 

Sub:EE6604/DESIGN OF ELECTRICAL MACHINES                     Academic Year:2016-17 

Unit – III TRANSFORMRES 
1. What are the various types of Transformers? 

Based on construction 

1.   Core Type 

2.   Shell Type 

Based on the applications 

1.   Distribution transformer 

2.   Power transformer 

3.   Special transformers 

4.   Instrument transformer 

5.   Electronics Transformers 

 

2. What is the range of efficiency of transformers? 

The efficiency of the transformer will be in the range of 94% to 99%. Among 

the available electrical machines the transformer has the highest efficiency 

 

3. What is transformer bank? 

A transformer bank consists of three independent single phase transformers 

with their primary and secondary windings connected either in star or delta. 

 
4. What are the salient features of distribution transformer? 

1.   The distribution transformer will have low iron loss and higher 

value of copper loss 

2.   The capacity of transformers will be up to 500 KVA 

3.   The transformers will have plain walled tanks or provided with 

cooling tubes or radiators. 

4.   The leakage reactance and regulation will be low. 

 
5. What is yoke section of distribution transformers? 

The sections of the core which connect the limbs are called yoke. The 

yoke is used to provide a closed path for the flux. 

 
                6. What are distribution transformers? 

The transformers used at the load centres to step down the distribution 

voltage to a standard service voltage required for consumers are called 

distribution transformers. 

 
7. What is the purpose of constructing the pole body by laminated sheets? 

The laminated pole offers the homogeneous construction, (Because while 

casting internal blow holes may develop and while forging internal cracks 

may develop) Also the laminated poles offers the flexibility of increasing the 

length by keeping the diameter fixed, in order to increase the power output 

(or capacity) of the machine. 
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8. What are power transformers? 

The transformers used in substations and generating stations for step up 

the voltage are called power transformers. 

 
9. State the use of power transformers. 

1.   In generating stations the power transformers are used to 

step up the voltage to a higher level required for the primary 

transmission. 

2.   In substations the power transformers are used to step down the 

voltage level required for the secondary transmission. 

 
10. Distinguish between core and shell type transformer. 

In core type transformer the coil surrounds the core, while in shell 

type transformer the core surrounds the coil 

 
11. What are the advantages of shell type transformer over core type transformers? 

In shell type transformers the coils are well supported on the all sides and so 

they can withstand higher mechanical stresses developed during short circuit 

conditions. Also the leakage reactance will be less in shell type transformers. 

 
12. In transformers, why the low voltage winding placed near the core? 

The winding & Core are both made of metals and so an insulation have to be 

placed in between them, the thickness of insulation depends on the voltage 

rating of the winding. In order to reduce the insulation requirement the low 

voltage winding place near the core. 

 
                13. What is window space factor? 

The window space factor is defined as the ratio of copper area in window to 

total area of window. 

 
14. Write down the output equation for the1phase and 3 phase transformer. 

Output KVA of single phase transformer Q = 2.22fBmAiKwAwδ x 10
-3

 

Output KVA of three phase transformer, Q = 3.33fBmAiKwAwδ x 10
-3

 

 

15. How will you select the emf per turn of a transformer? 

The equation of emf per turn in terms of KVA rating, flux frequency 

and ampere turn is given by, 

Emf per turn, Et = K√Q 

Where K = √4.44f (ϕm/AT) x 10
3
 

 

16. Why circular coils are preferred in transformers? 

The excessive leakage fluxes produced during short circuit and over 

loads, develop severe mechanical stresses on the coil. On circular coils 

these forces are radial and there is no tendency to change its shape. But 

on rectangular coils the force are perpendicular to the conductors and 

tends to deform the coil in circular form. 

 

 

 



 

 

 

 

 
17. What are the advantages of stepped cores? 

For same area of cross section the stepped cores will have lesser diameter of 

the circumscribing circle than square cores. This results in length of mean 

turn of the winding with consequent reduction in both cost of copper and 

copper loss. 

 
18. What are the disadvantages of stepped cores? 

With large number of steps a large number of different sizes of laminations 

have to be used. This results in higher labour charges for sheering and 

assembling different types of laminations. 

 

 
19. Define copper space factor. 

The copper space factor is the ratio of conductor area and window area in 

case of transformers. 

 

                20. What do you meant by stacking factor (iron space factor)? 

In transformers, the core is made of laminations and the laminations 

are insulated from each other by a thin coating of varnish. Hence 

when the laminations are stacked to the form the core, the actual iron 

area will be less than the core area. The ratio of iron area and total 

core area is called stacking factor. The value is usually 0.9. 

 
21. Why stepped cores are used? 

When stepped cores are used the diameter of the circumscribing circle is 

minimum for a given area of the core. This helps in reducing the length of 

mean turn of the winding with consequent reduction in both cost of copper 

and copper loss. 

 
22. What are the factors to be considered for choosing the type winding 

for a core type transformer? 

1.   Current density 

2.   Short circuit current 

3.   Temperature rise 

4.   Surge voltage 

5.   Impedance 

6.   Transport facilities 
 

23. What is tertiary winding? 

Some three phase transformers may have a third winding called tertiary 

winding apart from primary and secondary. It is also called auxiliary winding 

or stabilizing winding. 

 
24. What is the purpose of tertiary winding? 

 1. To supply small additional loads at a different voltage 

2. To give supply to phase compensating devices such as capacitors which 

 work at different voltage. 

3. To limit the short circuit current 
 

 

 

25. 

4. To indicate voltage in high voltage testing transformer. 

 
How the tertiary winding is connected? 



 

 

 

 

 

The tertiary winding is normally connected in delta. When the tertiary is 

connected in delta, the unbalance in phase voltage during unsymmetrical 

faults in primary and secondary is compensated by the circulating currents 

flowing in the closed delta. 

 

Air natural, Air blast, Oil Natural, Oil natural air forced, Oil natural water 

forced, Oil forced, Oil forced air natural, Oil forced air natural, Oil forced 

water forced. 

 
26.           What are the factors to be considered for choosing the method of cooling? 

The choice of cooling method depends on KVA rating of transformer, 

size, application and the site conditions where it will be installed. 

 
27.           How the heat dissipates in a transformer? 

The heat dissipation of a transformer occurs by convection, conduction 

and radiation. 

 
28.           Why transformer oil is used as a cooling medium? 

When transformer oil is used as a coolant the heat dissipation by convection is 

10 times more than the convection due to air. Hence transformer oil is used as 

a cooling medium. 

 
29.           Why cooling tubes are provided? 

Cooling tubes are provided to increase the heat dissipating area of the tank. 

 
30.           How the heat dissipation is improved by providing the cooling tubes? 

The cooling tubes will improve the circulation of oil. The circulation of oil is 

due to effective pressure heads produced by columns of oil in tubes. The 

improvement in cooling is accounted by taking the specific heat dissipation 

due to convection 

as 35% more than that without tubes. 

 
31.           What is a breather? 

The breather is a device fitted in the transformer for breathing. In small oil 

cooled transformers some air gap is provided between the oil level and tank 

top surface. When the oil is cooled, it shrinks and air is drawn from the 

atmosphere through breather. This action of transformer is called breathing. 

 
32.           Why silica gel is used in breather? 

The silica gel is used to absorb the moisture when the air is drawn from 

the atmosphere in to the transformer. 
 

     

 
33.           How the leakage reactance of the transformer is reduced? 

In transformers the leakage reactance is reduced by interleaving the high 

voltage and low voltage winding. 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 



 

 

 
 

 

 


