
Unit 1: GCSE Applied Science
1.2.1 Underpinning Energy Concepts

 
Energy is transferred from an object at a higher temperature to 
one at a lower temperature. This will continue until both objects 
are at the same temperature. When the objects are at the same 
temperature, there is no overall transfer of energy. 

 
Energy transfer occurs when we generate electricity. 

The efficiency of the energy transfer is the percentage of the 
energy transferred to useful energy output. Efficiency can be 
calculated using: 

 
These summarise all the energy transfers taking place in a 
process. These diagrams are drawn to scale.

The Sankey diagram below shows the energy transferred to 
electrical energy in a coal-fired power station. Notice that some 
of the energy stored is lost as energy to the surroundings. 

 
The rate of energy transfer is called power and is measured in 
watts (W).

The power of an electrical appliance tells us how much 
electricity it transfers in one second. 

Power can be calculated using:

E = P x t 

energy (J) = power(W) x time (s)

or

energy (kWh) = power(kW) x time (hours)

 
The energy transferred by a resistor can be measured by 
heating water with a resistor using the apparatus shown below.

Example

A resistor rated 25 W is used to heat water in a beaker. In 4 
mins the temperature of the water rose by 5 °C. What is the 
efficiency of the energy transfer?

A) 4 minutes = 4 × 60 = 240 seconds

Energy supplied by resistor (J) = Power (W) x Time (s)

 
A sustainable energy source is an energy source that is not 
expected to be depleted with time.

The carbon footprint is a measure of the greenhouse gas 
emissions of an activity into the environment. 

The total greenhouse gas emissions are measured in units of 
mass equivalent of carbon dioxide. 

Carbon dioxide and methane are greenhouse gases. 

Methane has a larger greenhouse effect than carbon dioxide. 
The global warming potential of methane is 21. This tells us 1 g 
of methane has the same effect as 21 g of carbon dioxide. 

Example

33 g of methane is released by a cow to produce 1 litre of milk.  

Calculate the total amount of methane when 200 litres of milk 
are produced. Calculate the mass equivalent of carbon dioxide 
in units of kgCO2eq. 

Global warming potential methane =21

Total methane released = 200 x 33 = 6 600 g = 6.6 kg

kgCO2eq = mass of gas (kg) × global warming potential

= 6 .6 x 21 = 138.6 kgCO2eq

Energy supplied = 25 × 240 = 6 000 J

B) Energy usefully transferred to the water.

Energy (J) = 4.2 x Temp. rise (°C) x vol water (200)

Energy (J) = 4.2 x 5 x 200 = 4 200 J

% efficiency = x 100
energy usefully transferred

total energy supplied

% efficiency = x 100 = 70 %
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