EFFICIENCY OF AN IMMERSION HEATER
(Physics Coursework Practice)


Your task is to measure the efficiency of an electric immersion heater by measuring the temperature rise of a known volume of water over a five minute period.

Apparatus: 
12V power supply; ammeter; voltmeter; 3 x connecting wires; immersion heater; digital thermometer; 
copper can; stop-clock; 100 cm3 measuring cylinder.
Procedure:

1. Measure a known volume of water between 100cm3 and 250cm3 into the copper can. 

    Record the volume you have used.
2. Check that the power supply is switched off.

3. Set up the apparatus as shown in the diagram.

    DO NOT SWITCH ON UNTIL:

    (a) Your teacher has checked your set up.

    (b) Tou are ready to take time and temperature readings.

4. Switch on the circuit and measure the temperature, electric current and voltage over a five minute period. 
    You should write your measurements into ONE of the tables you or your partner have prepared.

5. After five minutes switch off the power supply. 

    Remove the heater to allow it to cool down. 
    BE CAREFUL AS THE HEATER MAY NOW BE HOT!

6. Repeat the experiment with a DIFFERENT volume of water. 
    This time the measurements should be recorded in the unused table.

Analysis:
Each of you should perform the following three calculations with the results from your own results table.

Calculation 1:  
Heat energy absorbed by the water over 5 minutes 
This is equal to 4.2 x water volume in cm3 x temperature rise

Calculation 2: 
Heat energy supplied by the immersion heater over 5 minutes
This is equal to 300 x ammeter reading x voltmeter reading

Calculation 3: 
Percentage efficiency of the immersion heater
This is equal to:   
      Heat energy absorbed by the water  

x 100 %
Heat energy supplied by the immersion heater
You should also note down the volume used and the percentage efficiency calculated by your partner 
from their measurements. 
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