Tap 416-5: Transformers
Build circuits with C-cores and coils to produce transformers and investigate the relationships between input and output voltage, current and power.
Requirements

· 2 V ac power supply

· double C-core and clip

· 120 + 120 turn coil (2) (Unilab 111.422)

· voltmeter ac 10 V fsd (2)

· ammeter ac 5 A fsd (2)

· 1.5 V cell

· 16 5 A rheostat (Philip Harris Q77060/9)

· leads

Safety

Be careful over the maximum voltage which could be used as input: some LVPUs have an ac output as high as 28 V. A step-up 2:1 ratio takes the voltage to 56 V. If other coils are used, it could be higher still.

Voltages

Set up a transformer with a turns ratio 2:1, i.e.
[image: image3.emf] by choosing coils and fitting them on the C-cores. Clip them firmly together.
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Build the circuit shown right. 
Set the ac supply to 2 V and note the voltmeter readings. (They will be called rms values as you are using an ac supply.)

Write down the ratio Vp/Vs
Compare this ratio with the turns ratio you set earlier.

Alter the turns ratio to 1:1 and repeat.

Alter the turns ratio to 0.5:1 i.e. 
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Write a statement relating the turns ratio, Np/Ns, of a transformer to the voltage ratio Vp/Vs.
Currents and powers

Add a rheostat to control the current in the secondary circuit.

Measure pairs of values of current Ip and Is in the two coils.

For each pair of measurements, work out the ratio Ip/Is.

Also work out the input power VpIp and the output power VsIs for each pair of measurements.
If the transfer of energy from primary to secondary coil were 100% efficient, what relationship would you expect between VpIp and VsIs?

What would this predict for the ratio Ip/Is?

Comment on how closely your values match these ‘ideal’ predictions, and explain any discrepancies.

Further work

Instead of an ac supply, use a battery for the primary voltage and see what happens to the secondary voltage.

Explain your findings.

Practical advice

Students will also see that real transformers are less than 100% efficient.

There is another factor to be considered as well: in a real transformer, the relationship between voltages and turns applies only on open circuit. When power is drawn, the output voltage falls due to the resistance of the coils.

External reference

This activity is taken from Salters Horners Advanced Physics, section TRA, activity 14
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