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Investigation of the efficiency of energy transfer in electrical contexts 

Introduction 

A resistor can be used as a simple electrical immersion heater and the efficiency of the heat 
energy transferred to the water calculated. 

Apparatus 

25 W aluminium resistor for heating water 
250 cm3 beaker 
clamp stand, boss and clamp 
thermometer 
connecting wires 
12 V d.c. power supply 
200 cm3 water 
stopwatch 

Diagram of Apparatus 
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Method 

1. Connect the circuit as shown. Ensure that the thermometer does not touch the resistor.
Do not switch on the power supply until the resistor is fully immersed in the water.

2. Ensure that the power supply is set at 12 V.
3. Switch on the power supply and record the temperature of the water every 60 seconds

for 600 seconds.

Analysis 

1. Draw a graph of time (x-axis) vs temperature of the water (y-axis).
2. Calculate the efficiency of this method of heating water by using the following

equations.

A) The useful energy output of the resistor can be calculated by:

Energy (J) = Power (W) × Time (seconds)

B) The energy gained by the water can be calculated by:

Energy (J) = Temperature rise (°C) × 840 (if 200 cm3 of water is used)

The efficiency is then calculated from: 

Where: 
• energy usefully transferred = answer to B (energy gained by the water)
• total energy supplied = answer to A (useful energy output of the resistor)
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