
Energy Sources in D&T Knowledge Organiser
The Generation of Energy

One of the big problems surrounding design and technology is the 
use of electrical energy. Nearly all modern and emerging technology 
relies on electrical energy and it is therefore crucial that efficient 
ways of generating electricity are developed and used. This is a global 
problem.

There are two main ways in which electrical energy is produced:
• through the burning of fuels;
• through the use of the natural environment (green energy).

 
Although nuclear and fossil fuels differ, the way that electricity is 
generated from the energy that they release is similar.

1. The energy is used to heat water. 

2. The steam powers huge steam turbines, creating movement energy.

3. This powers an electrical generator. 

4. The electricity is then passed on to the national grid via a 
transformer.  

Energy from power stations cannot be stored. It is simply generated 
on demand for consumers.

How Energy Is Stored and Transferred 

Alternating Current
Although electrical energy from power stations cannot be stored in the same way direct current 
energy can be stored in batteries, there are ways that electricity suppliers ensure emergency energy is 
available:

Dammed Hydroelectricity
Water is stored in huge lakes and either released or pumped into hydroelectric turbines to create 
energy.

Rail Potential Energy Storage
Rail cars carrying huge weights are moved up a track on an inclined plane before being released. 
The motors on board act as generators and feed electricity back into the power grid. This emerging 
technology is considered a viable compliment to wind farms and solar farms, where the cars can be 
released in the event of no wind or sun.

Batteries
Most domestic electronic devices can be powered from direct current batteries. These are all 
electrochemical in their construction.

Flywheels
Generator motors use the weight of a mechanical flywheel to turn  
movement energy into electrical energy.

Compressed Air
A compressor can fill a chamber with a large amount of pressurised air,  
which can be released to power pneumatic devices. 
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Non-Renewable Energy
This group of energy sources is the traditional group of energy sources used in the UK to power manufacturing, homes and energy production. They are seen as more convenient 
and more readily available than non-renewable sources. 

Fossil Fuels
Fossil fuels are finite natural resources. All fossil fuels 
are derived from the remains of plants and organisms 
that lived millions of years ago. Scientists can identify 
areas in the geography where it is likely fossil fuels exist 
and the fuels are mined or drilled and pumped from 
their location. The three fossil fuels are:
• coal
• oil
• natural gas 

Energy is released when these fuels are burned. Heat 
energy is then used to power other devices. For instance, 
in domestic use, oil is used to fire heating boilers. In the 
UK the production of electricity is still reliant on fossil 
fuels, with 75% of power stations using fossil fuels to 
generate electricity,

Disadvantages
• Finite: these fuels are a one-time-only resource.
• The burning of fossil fuels contributes to higher 

temperatures in the environment owing to carbon 
dioxide being released.

• Health and environmental damage is caused by the 
release of sulphur dioxide.

Nuclear Fuels
The main nuclear fuel is uranium. This naturally 
occurring element is mined from the earth’s crust and 
refined before being turned into special pellets that are 
used in the nuclear reactors. Heat is released through a 
process called fission. The heat is then used to boil water 
and electricity is created through huge steam turbines. 
Nuclear energy production does not release carbon 
dioxide or sulphur dioxide unlike the burning of fossil 
fuels, so many believe that this is is the best form of 
energy production for our growing population.

Disadvantages

• Finite: like fossil fuels, uranium will eventually run out.

• Hazardous: the waste products of nuclear fission 

are highly radioactive and can cause long lasting 

catastrophic damage to life and the environment if it is 

not contained properly.

Bio-Fuel
This family of fuels come from the processing of living 
plants that are farmed specifically for the production of 
the fuel. They are seen as an important alternative to 
traditional vehicle fuels as the crops are sustainable and 
the burning of these fuels do not emit the dangerous 
gases that petrol and diesel vehicles do.

• Biodiesel is made from the oil from Rapeseed plants 
and most diesel cars can run on this.

• Bioethanol is a petrol-like fuel made from sugar-
cane. Cars need to be modified to run on bioethanol.
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