
Energy Stores and Transfers 
Energy is stored in different ways. Energy can not be created or destroyed but can be transferred between different 
stores. 
 
Kinetic - Anything moving ha energy in its  kinetic energy store. 
Thermal -  Any object—the hotter it is the more energy is in its thermal energy store, 
Chemical -  Anything that can be release energy by a chemical reaction e.g. food, fuels. 
Gravitational Potential Energy -  Anything that can fall / in a gravitational field. 
Elastic Potential Energy - Anything stretched e.g. springs, rubber bands. 
Magnetic - Two magnets that attract or repel each other. 
Nuclear -  Atomic nuclei release energy from this store in nuclear reactions. 

Conservation of energy. 
 

The law of conservation 
of energy is that energy 
cannot be created or 
destroyed just changed 
from one form to anoth-
er.  This means that the 
total amount of energy 
transferred by a system 
is the same as the ener-
gy put in to the system. 
A system describes 
something which we are 
studying the changes in 
such as an electric heat-
er or a light bulb and 
their surroundings. 
 

Energy Diagrams. 
Diagrams can be used to show how energy is transferred from one store to another. Two exam-
ples are the transfer diagram and the Sankey diagram. 

Transfer diagrams 

In transfer diagrams the boxes show the energy stores and the arrows show the energy trans-
fers. 

For example, a 
transfer diagram 
for a child at the 
top of a slide may 
be: 
 

Gravitational energy stored in the child at the top of the slide is transferred as mechanical 
work done to speed up and to do work against friction. The result of this is a shift of energy 
from the gravitational potential energy store to the kinetic energy store and the internal ener-
gy store (raising the temperature of the child and the slide).  



Energy Efficiency 
 

Energy efficiency measures the proportion of energy which is wasted. 
The rate at which energy is wasted needs to be reduced and there are a 
number of ways to save energy, especially thermal energy.  
 
Energy dissipation 

No system is perfect. Whenever there is a change in a system, energy is 
transferred and some of that energy is dissipated.  A rise in tempera-
ture is caused by the transfer of wasteful energy in mechanical process-
es. The energy is dissipated into the system. 

In a mechanical system, energy is dissipated when two surfaces rub to-
gether. Work is done against friction which causes heating of the two 
surfaces – so the internal (thermal) energy store of the surfaces increas-
es and this is then transferred to the internal energy store of the sur-
roundings. 

There are many electrical appliances that are used in the home to trans-
fer electrical energy to other useful forms. Every system 
will waste some energy, and so the useful and wasted en-
ergy can always be identified. 
 
Devices are designed to waste as little energy as possi-
ble. This means that as much of the input energy as pos-
sible should be transferred into useful energy stores. 

A very efficient device will waste very little of its input 
energy. A very inefficient device will waste most of its 
input energy. 

Sankey Diagrams 
Sankey diagrams start off as one arrow that 
splits into two or more points. This shows how 
all the energy in a system is transferred into 
different stores.  

 
 
 
 
 
 
 
 
 
 
 

Sankey diagrams are really useful when the 
amount of energy in each of the energy 
sources is known. The width of the arrow is 
drawn to scale to show the amount of energy.  



Increasing efficiency - Higher 

It is not possible to have an efficiency of greater 
than 1 or an efficiency percentage greater than 
100%. This would mean that more energy is being 
transferred than is being supplied, which would 
mean that energy is being created. This would break 
the law of conservation of energy. 

Devices waste energy for various reasons, including 
friction between their moving parts, electrical re-
sistance, and unwanted sound energy. In general, it 
is useful to increase the efficiency of any process 
or device. This can be achieved by reducing wasted 
energy transfers so more of the input energy is 
usefully transferred. 

Mechanical devices can be made more efficient 
through lubrication to reduce the friction between 
moving parts of a machine and increase the amount 
of useful energy transferred. 

For systems that are designed to transfer thermal 
energy, the efficiency can be improved by reducing 
the wasteful dissipation of thermal energy to the 
surroundings, for example by using insulation. 
 
Energy efficiency measures the proportion of ener-
gy which is wasted. The rate at which energy is 
wasted needs to be reduced and there are a number 
of ways to save energy, especially thermal energy.  

Calculating  
Efficiency. 

 
How good a 
device is at 
transferring 
energy input 
to useful energy output is called efficiency.  
 
Both useful energy transferred and total energy supplied are meas-
ured in joules (J).  

Keeping Warm. 

Efficient heating of buildings is important in reducing the amount of 
energy used, This is because the amount of energy required for heat-
ing can be very large. Thermal energy will transfer from inside warm 
buildings to the cooler surroundings outside, so reducing this thermal 
energy transfer is important. 

When trying to keep houses warm, the choice is between materials 
that are poor conductors such as brick, wood, plastic and glass. A 
house built of conducting materials like copper would be very cold to 
live in, as energy would be able to leave the house easily. 

To reduce thermal energy transferred from a warm house, the walls 
can be built thicker, so the energy must travel further before it is 
transferred to the outside. Thermal energy transfers can be reduced 
further if there are two walls with an air gap between them, as air 
has a lower thermal conductivity than brick. This is known as a 
'cavity wall'.  

https://www.bbc.co.uk/education/guides/zxpwrwx/revision/4


Calculating energy changes 

The amount of gravitational potential energy stored by an ob-
ject at height can be calculated using the equation: 

change in gravitational potential energy = mass x gravitational 
field strength x change in vertical height 

 

This is when: 

 change in gravitational potential energy (ΔGPE) is measured 
in joules (J) 

 mass (m) is measured in kilograms (kg) 

 gravitational field strength (g) is measured in newtons per 
kilogram (N/kg) 

change in vertical height (Δh) is measured in metres (m) 

Energy Resources. 
 
Every person, animal and device transfers energy. Much of the energy that 
is supplied by electricity must be generated from other energy stores - 
some are renewable but most are non-renewable.  
 
There are different energy resources in the world and the amount 
of energy stored by them varies greatly. For example, the amount of nuclear 
energy stored within 1 kg of uranium is enormous, but the gravitational po-
tential energy stored by many thousands of tonnes of water held back by a 
dam is less.  

Calculating kinetic energy 

The amount of kinetic energy of a moving object can be 
calculated using the equation:

 

This is when: 

 kinetic energy (KE) is measured in joules (J) 

 mass (m) is measured in kilograms (kg) 

speed (v) is measured in metres per second (m/s) 

Renewable and non-renewable. 
 

Renewable resources are replenished ei-
ther by: 

- human action - eg trees cut down for 
biofuel are replaced by planting new trees 

- natural processes - eg water let through 
a damfor hydroelectricity is replaced 
through the water cycle, solar or wind 
power. 

A non-renewable energy resource is one 
that is not being replenished as it is being 
used. It will eventually run out when all re-
serves have been used up. 


