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Single Phase Transformers 

 

After studying this unit, the student will be able to understand 

 • state the purpose of a transformer.  

• explain the principle of mutual induction. · 

 • determine the output voltage of a transformer if the input voltage and turns ratio are known. 

 • determine the full-load current of a transformer given the kVA and voltages of the primary 

and secondary windings.  

• identify the common types of transformers from their schematic diagrams.  

• read transformer winding diagrams and connect a transformer for the desired primary and 

secondary voltage.  

• choose the proper transformer taps to obtain the desired output voltage. 

 • connect buck and boost transformers to obtain desired voltage for a single-phase 

application. 

 • choose the correct transformer kVA for the application, given the voltage, current, and 

phase requirement of a load. 

 

 



Introduction 

 Transformers have been an essential component in electrical and electronic circuits since the 

1830s and although new technologies in some electronic circuits have reduced the need for 

transformers, they are still essential in many applications. 

A transformer uses the principles of electromagnetism to change one A.C. voltage level to 

another. Faraday's work in the 19th century showed that a changing current in a conductor 

(e.g. a transformer primary winding) sets up a changing magnetic field around the conductor. 

If another conductor (secondary winding) is placed within this changing magnetic field a 

voltage will be induced into that winding.  

Turns Ratio.  

Faraday also calculated that the voltage induced into the secondary winding would have a 

magnitude that depends on the TURNS RATIO of the transformer. i.e. If the secondary 

winding has half the number of turns of the primary winding, then the secondary voltage will 

be half the voltage across the primary winding. Likewise, if the secondary winding has twice 

the number of turns of the primary winding, the secondary voltage will be double the primary 

voltage. 

Power ratio 

Because the transformer is a passive component, (it has no external power supply) it cannot 

produce more power out from its secondary than is applied to its primary. Therefore if the 

secondary voltage is greater than the primary voltage by a particular amount, the secondary 

current will be smaller than the primary current by a similar amount, i.e. If the voltage is 

doubled the current will be halved. 

 

 

 



 

Transformer Losses.  

The formulae in Fig. 1.1 relate to an ideal transformer, i.e. a transformer with no power 

losses, in which, Primary volt amperes = Secondary volt amperes. While practical 

transformers can be extremely efficient, some losses will occur because not all of the 

magnetic flux produced by the primary winding will link with the secondary winding. The 

power losses that occur in a transformer are of three type: 

 

 



 


