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Purpose

• This is useful in electrical substations - we can 
transmit electricity over long distances at high 
voltages and then step it back down to useful levels.

• They are often found in household appliances since 
all electronics operate at low voltages (~12V).

• They are also useful in circuits to isolate interference 
(ie. things can be connected via a transformer 
without actually being directly connected).

Transformers are used to increase voltage 
(step up) or decrease voltage (step down). 
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Basic construction
A transformer is two separate coils of wire mounted 
on a common core (usually iron). The changing 
magnetic field created by AC in the first coil induces 
AC in the second coil.

http://www.electrical-picture.com/wp-content/uploads/2011/3/29/distribution-transformer-diagramdf.png
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Quantifying:
The voltage and current in the primary coil (VP 
and IP) are related to those in the secondary coil 
(VS and IS) by the following relationship: 

Where np and ns are the number of turns in the 
primary and secondary coils respectively.

np

ns
=

Vp

Vs
=

Is
Ip
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Conservation of energy
Note that the power in each side of the coil is 
constant (since power = VI).

VP

VS
=

IS
IP

) VpIp = VsIs

This satisfies the conservation of energy - that the 
energy passing through each side per second 
(watts) is the same.
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Eddy Currents
Unwanted Eddy currents are also induced into the 
metal transformer core. This causes two problems:

• The transformer heats up, due to the eddy 
currents and due to the (small but accumulated) 
resistance of the coils. As the coils heat up their 
resistance increase, worsening the situation.

• The efficiency is reduced because the Eddy 
currents oppose the original change in flux, 
meaning less AC is induced into secondary coil.
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Eddy currents cont...
Two common strategies are used to solve these 
difficulties:

• Transformers are cooled using fans, sprinklers, 
heatsinks, coolants such as oil, and the location 
of transformers in well ventilated areas.

• The iron core is laminated (ie. 
instead of one solid piece of 
iron, it has many insulated 
layers). This greatly reduced 
the Eddy currents.

http://sub.allaboutcircuits.com/images/02163.png
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