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 Fuels  Non-
renewables 
or ‘Finite’ 

 Coal  Oil & Gas  Nuclear 

A fuel is a substance that 
contains a store of chemical 
energy or nuclear energy.  
We use this energy released 
from the fuels to generate 
electricity in power stations, 
which can then be transferred 
around to homes, schools, 
hospitals and offices. 
Some fuels are also used to 
make materials like plastic, 
grease, cosmetics and tarmac. 

Non-Renewable or Finite fuels 
cannot be replaced at the rate 
humans are using them, so 
eventually we are going to run 
out. 

Example
Coal takes about 220 million 
years to form. 
The coal we use today was 
formed millions of human 
lifetimes ago. 
Once we use that coal, we won’t 
be alive when new coal is 
available. 

When plants died millions of 
years ago, they became buried 
in mud.  This stopped them 
rotting in the normal way. 
Over millions of years more and 
more layers of mud squashed 
them together. 
With the heat produced from 
inside the earth, the mud turned 
into rock and the remains of the 
plants turned into what we call 
coal. 

Coal is bad
Produces pollution 
Produces CO2 which contributes 
to global warming and climate 
change. 

Coal is good
There is enough coal to satisfy 
what we need for now. 
Electricity made by burning coal 
is reliable. 

When animals and plants that 
live in the sea die, they sink to 
the bottom of the sea. 
Over millions of years layers of 
mud & sand fell on top of them 
and squashed them together. 
The mud & sand turn into sludgy 
liquid and gas which is trapped 
between the rock.  We call these 
oil and gas. 

Oil & gas are bad
Produces pollution 
Produces CO2 which contributes 
to global warming and climate 
change. 
Oil is such a useful product in 
modern life but could be 
deemed a waste, just using it to 
make electricity. 

Oil & Gas are good
There is enough oil and gas to 
satisfy what we need for now. 
Electricity made by burning oil 
and gas is reliable. 

Certain rocks in the ground 
constantly give off energy. 
This energy does not come from 
squashed plants and animals 
(like coal, oil and gas) but the 
rocks do run out if they all get 
used up. 
For this reason, nuclear fuel is 
called a non-renewable energy 
source. 
Nuclear energy does not require 
burning in electricity power 
stations, but it still produces 
heat. 

Nuclear is bad
Produces very dangerous toxic 
waste that lasts for thousands of 
human lifetimes.  We still don’t 
know how to deal with it safely 
for this long a time. 

Nuclear is good
Nuclear fuel doesn’t make CO2, 
so it doesn’t contribute to global 
warming and climate change. 
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 Renewables   Solar   Wind   Water   Geothermal 

As we are slowly running out of 
fossil fuels, we need other ways 
of making electricity and 
satisfying our fuel needs. 
A lot of renewable energy 
resources rely on nature or the 
weather which means they are 
not available to use all the time. 

 Advantages 
• The resources are not 

depleted (used up) 
• They do not damage the 

planet by producing 
pollutants 

• They are low maintenance 
and do not required humans 
to operate them. 

 Disadvantages 
• Can be unreliable as they 

depend on the weather 
• They are expensive to build 
• They do not produce as 

much power as non-
renewable. 

 

 

 Special materials turn sunlight 
straight into electricity or can use 
sunlight to heat water. 

 Advantages 
• Is renewable. 
• Cheap. 
• Doesn’t pollute. 
• No CO2. 

 Disadvantages 
• Only works when it’s sunny. 
• Only works where it’s sunny. 
• Not a very concentrated 

source of energy. 
 
 
 
 
 
 
 
 
 
 

 

 Wind turns special windmills 
called turbines that generate 
electricity. 

 Advantages 
• Is renewable. 
• Cheap. 
• Doesn’t pollute. 
• No CO2. 
• UK has lots of wind. 

 Disadvantages 
• Only works when it’s windy. 
• Turbines must be turned off 

when it’s too windy. 
• Not a very concentrated 

source of energy. 
 
 
 
 
 
 
 
 
 
 
 

 

 The up-and-down motion of sea 
waves is used to turn water 
turbines to make electricity. 

 Advantages 
• Is renewable. 
• Doesn’t pollute. 
• No CO2. 
• UK has lots of sea waves. 

 Disadvantages 
• Need huge numbers that 

take up a lot of space in the 
sea. 

• Not a very concentrated 
source of energy. 

• Very challenging engineering 
to build them. 

 
 
 
 
 
 
 
 
 
 
 
 

 

 Hot rocks in the ground have cold 
water pumped down to them. 
This water is allowed back up 
when it is very hot. 
Steam used to heat homes and 
run electricity power stations. 

 Advantages 
• Cheap. 
• Free. 
• Doesn’t pollute. 
• No CO2. 

 Disadvantages 
• Only works where there are 

hot rocks near the Earth’s 
surface (not the UK so 
much). 
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 Hydro 
electric 

  Types of 
energy 

  Energy 
Transfer 
Diagrams 

  Waste & 
Useful 
Energy 

  Efficiency 

In mountainous places, lakes high 
up have holes drilled in the 
bottom to let water out through 
pipes.   
The water moves very fast and 
turns electricity generating 
turbines. 

 Advantages 
• Cheap to run. 
• Free. 
• Doesn’t pollute. 
• No CO2. 

 Disadvantages 
• Expensive to build. 
• Only works where there are 

mountainous lakes. 
 

 

 There are many types or forms of 
energy. Whenever something 
happens energy gets transferred 
from one form into another. 
By transferred we mean that it 
has changed from one type of 
energy to another.  
Some types of energy are called 
energy stores – the energy just 
sits in an object or place until 
something happens. 

 Conservation of 
energy 

Energy cannot be created or 
destroyed, only transferred. 
Energy is measured in joules, J. 

 Forms of energy 
Magnetic 
Kinetic 
Heat (Thermal) 
Light 
Gravitational Potential 
Chemical 
Sound 
Elastic 
Electrical 
Nuclear 

 We can represent using diagrams 
the energy transfers that take 
place during some processes, 
whether that be turning on a 
torch or you are sliding down a 
slide.  
We know that the energy we put 
into something must be the same 
as the amount of energy that 
comes out. 
 
 
 
 
 
 
 
 
 
 
 

 

 Humans have made machines and 
devices that do useful energy 
transfers for us. 
Unfortunately, we are not able to 
make devices that transfer all the 
energy we put into a device into 
the useful energy we want – 
there is always some waste 
energy. 
Input, useful and waste energy 
are easily seen on a … 

 Sankey Diagram 
These diagrams show the input 
energy on the left. 
They show the waste and useful 
energy on the right. 
The numbers on the right must 
add up to the numbers on the 
left. 
 
 
 

 

 Efficiency is a number. 
The bigger the number the better 
a device is at transferring energy 
usefully. 
The lower the number the less 
useful a device is at transferring 
energy. 

 Formula 
Efficiency =

Useful energy
Input energy  

 

 Example 

 

𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄 =
𝟗𝟗
𝟏𝟏𝟏𝟏𝟏𝟏

= 𝟏𝟏.𝟏𝟏𝟗𝟗 

 
 
An efficiency of 0.09 is not very 
good.    
This lightbulb is not efficient. 
This light bulb wastes too much 
energy. 

 

 




