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Circuits and Switches
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Batteries

Batteries provide electrical energy to many appliances that we use every day, including torches, mobile phones and toys. Without batteries we would have to plug these in every time we wanted to use them! 
A battery contains chemicals that react together when the battery is connected to a circuit. This transforms chemical energy into electrical energy. The electrical energy is then transferred through the wires to the components that will transform it into many other types of useful energy, such as light bulbs, buzzers 
and movement. 
As electrical energy is released the chemicals are changed and can no longer react together. This means that over time the battery ‘goes flat’. Rechargeable batteries can reverse the reaction when plugged into mains powered battery chargers, using the electrical energy provided to re-create the chemicals.


Fossil fuels
Most of the electrical energy that we use is generated by power stations. Most power stations in Australia burn fossil fuels, usually coal, to generate electricity.
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Flow chart of how coal is converted to electrical energy. 
© Australian Academy of Science.

Renewable forms of energy are being developed as alternative sources of heat energy to transform into electrical energy. These include liquid fuels made from plant material, for example, ethanol from sugarcane, or directly burning plant material, for example, sugarcane husks after they have been processed.
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	Water

Hydroelectric power stations do not burn fuel. They use water falling from great heights (gravitational energy becoming movement energy) to turn large vanes of water turbines connected to a generator.
There are also projects investigating how to harness the movement energy of ocean waves.

	[image: ]
	Wind

Wind turbines use the movement energy of the wind to turn their large turbines connected to a generator.
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	Sun

Solar panels generate electricity without turbines, by allowing light energy from the Sun to fall on special cells on the panels. These transform the light energy into electrical energy.
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	Nuclear

The centre of an atom, the nucleus, can be broken in some atoms, and a little of its mass can be turned directly into a lot of energy. The energy released is primarily heat. This can happen naturally or can be induced in nuclear reactors. The heat in the crust of the Earth is partly from nuclear decay and partly from the original formation of the planet. The heat from this process is known as geothermal energy and can be used to heat water and houses, and to drive turbines to generate electrical energy. 
Images © Australian Academy of Science.
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