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What is energy and where does energy come from?
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Content Description
Energy from a variety of sources can be used to generate electricity; electric circuits enable this energy to be transferred to another place and then to be transformed into another form of energy 
(VCSSU081)
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Energy Facts Bingo:
When you think of “Energy” what ideas and pictures come into your mind?

	



Count your energy ideas: …………………   On the next page there are 24 energy ideas.  Tick the ideas and words you thought of. Discuss these ideas with your supervisor.
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· 
	· Energy is all around us.
	· All living things need some form of energy to survive.
	· All of Earth’s energy comes from the Sun’s impact on our planet.
	· People use energy to make their lives easier and more comfortable.

	· Three main sources of energy are kinetic, potential and chemical.
	· Kinetic energy refers to the energy created by movement.
	· Fossil fuels  (coil, oil and gas) are used to create energy.
	· Energy like lightning and electricity can be dangerous to humans.

	· Heat energy, chemical energy, sound energy, nuclear energy are different types of energy.
	· Types of energy: solar, wind, kinetic, chemical, nuclear geothermal. potential, light, sound, gravitational mechanical, potential geothermal energy
	· The law of conservation of energy states that energy can only be transformed; it can’t be created or destroyed.
	· Energy can be transformed from one form to another: lightning, electric potential energy transforms into light, heat and sound energy.

	· A famous formula is E = mc² (energy equals mass multiplied by the speed of light squared).
	· Food gives humans energy.
	· Wind farm turbines transform wind energy into electricity. 
	· Solar power is generated by the sun.

	· Hydroelectric power stations create energy from turbines and moving water.
	· Nuclear power is a form of energy.
	· Plants use energy from sunlight in a process called photosynthesis.
	· Chemical reactions create energy that is transformed into light or heat.

	· Energy can be renewable or non-renewable
	· We need to conserve energy and manage non-renewable energy sources.
	· Energy is measured in ‘joules’.
	· Energy can be stored and used later.
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[image: ]
http://www.sciencekids.co.nz/sciencefacts/energy.html
or
http://tinyurl.com/decvsc02


[image: ]
http://www.softschools.com/facts/energy/energy_facts/393/
or
http://tinyurl.com/decvsc03
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http://www.explorit.org/science/energy.html
or
http://tinyurl.com/decvsc04



The different types of energy are listed below. Match each form of energy with its picture and the correct explanation.
Use these headings:   Energy     Explanation   Picture.

Cut and sort the headings, explanations and information into the groups that match.  Arrange the information in an attractive poster or PowerPoint Presentation.

	[image: ]Elastic
Energy
	
[image: ]

	You could not hear anything unless sound energy travelled into your ears. The louder something is, the more sound energy it produces.

	Light
Energy
	
Thermal energy is contained in anything that is hot. When you cook food, you burn gas to convert the chemical energy into thermal energy. The sun produces lots of thermal energy to keep the Earth warm.
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	Chemical
Energy
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Anything which is high up has gravitational energy. When a skateboarder goes down hill, the gravitational energy changes into kinetic energy. Gravitational energy is stored, so is a type of potential energy.


	Nuclear
Energy
	Light is a form of energy. We can use solar cells to turn light energy (from the Sun) into electrical energy. Light energy helps plants grow.
	
[image: ]
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	Kinetic
Energy
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Nuclear energy is contained within atoms – the small particles of matter. Nuclear energy is released when atoms are joined together (fusion) or split (fission.) The sun’s energy comes from atomic fusion, producing heat and light energy.


	Gravitational
Energy
	
Food has chemical energy. When you eat food, you put chemical energy into your body. Your body change food into kinetic and thermal energy. Other fuels like gas, petrol and coal contain chemical energy which is burned to release thermal energy.

	[image: ]

	Thermal/ Heat
Energy
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Think of pulling an elastic band and letting go. The energy stored in the elastic band turns to kinetic energy. Elastic energy is stored in the stretched band so it is a type of potential energy


	Sound
Energy
	Anything that is moving has kinetic energy. When you ride a bike, you turn the chemical energy in your body into kinetic energy.

	
[image: ]


	Electrical
Energy
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There are many different ways to make electricity. Some use fossil fuels, such as coal and gas, and others use renewable sources, such as the wind and the sun.



Make a Pinwheel that will move with kinetic energy.
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Decorate your pinwheel before you cut it. 
You might want to use a sharpened pencil to start a small hole through each of the dots.
Cut the square out of the page.
Start at each corner- cut along the dotted lines- but NOT to the centre.
One at a time, take each corner that has the dot.
Join each corner to the centre of the square. 
[image: ][image: ][image: ]
[image: ]   [image: ]
Push a small hole into the centre to of the square and place the split pin through it.
Secure the corners to the centre by pushing the pin to the straw, chopstick or pencil.  Make sure your pinwheel has enough freedom to move and twirl.
What will you need to do to get your pinwheel to spin?


What types of energy would make the pinwheel spin?
(Hint: if you hold your pinwheel high and run with it, it should spin nicely for you.)






Or you can use this design:
[image: ]



“FYI”
Where does electrical energy come from?
The electrical energy we use is generated by power stations. Most power stations in Australia burn fossil fuels, usually coal, to generate energy. 
Coal is burnt to release heat energy that heats water. The water turns into steam. The steam rushes past turbines (devices with blades), which spin. The turbines are connected to generators. As the turbines spin, wires or magnets in the generators spin, transforming kinetic energy into electrical energy.
[image: ]
How does electrical energy get to our homes?

Most homes rely on electrical energy provided from power stations. Every time you plug something into a power point, the energy you are using probably came from a lump of coal, some gas or some moving water from a long way away.

Power stations that produce electricity are usually a long way from places that use it. To get to those places, the electrical energy goes through many steps before it reaches our homes and factories:


· After being produced in the power station, lots of electrical energy is transferred along high voltage transmission lines to local substations.
· The substation uses power poles to distribute electrical energy to places  that are near the substation.
· The electrical energy passes through a transformer drum. This ensures the voltage is right for all the electrical appliances in your home. 
[image: ]
[image: ]If you are near a power pole, a substation or you see the high voltage transmission lines, look closely to see what’s there. If you are doing a project about this topic, take photos and include them in your project.
Other sources of energy
[image: ]Hydroelectric power stations do not burn fuel.  They use water falling from great heights  (kinetic energy) to turn the large vanes of water turbines. These turbines are  connected to an electricity generator. 

Wind turbines use the kinetic energy of the wind to turn their huge turbines connected to a generator.
[image: ]Solar panels generate electricity without  turbines. Light energy from the Sun falls on special cells on the panels. These transform the light energy into electrical energy.

[image: ]
Batteries transform chemical energy into electrical energy when they are connected in a circuit.

Another form of electricity production that uses turbines and blades is wind energy.
Energy 101 Wind Turbines
http://www.youtube.com/watch?v=tsZITSeQFR0
or  http://tinyurl.com/decvsc06
[image: ]








Wind Turbines
[image: ]A wind turbine is made up of 3 parts – the pole (tower), the nacelle (housing for the gearbox generator) and the rotating blades.
Three blades turn slowly with the wind, controlling a rotor. Inside the rotor there are “pitch motors” which control the angle of the blades so they can turn into the wind. On the back of the nacelle casing there are “anemometers” (wind vanes) which tell the turbine control system how fast the wind is and in what direction, so that the blades can be facing the right direction.
Inside the tower  there are ladders for workers  to climb up and for  cables to carry the electricity generated by the wind. The height of a wind turbine can range anywhere from 96 meters to 165 meters, so  series of ladders are required. There are safety platforms at each change of ladder.
A wind turbine can start producing power at wind speeds of 11-17km per hour and reaches full output at wind speeds of around 46km. If the wind speed is either below or above these ranges the “brake” automatically stops the blades from turning. This is for two reasons – to stop any damage to the components or blades and also to stop the blades breaking off the tower.
The wind turbines have a life span of 20-30 years before needing to be replaced. Each turbine costs between $1.2 million to $2.6 million to install. One wind turbine can generate enough electricity on year to power 1000 homes.



How Hydroelectricity works http://www.youtube.com/watch?v=rnPEtwQtmGQ
or http://tinyurl.com/decvsc07
[image: ]
Hydroelectricity Documentary http://www.youtube.com/watch?v=wvxUZF4lvGw
or  http://tinyurl.com/decvsc08
[image: ]



Hydro-electricity
Hydroelectric power stations produce electricity in a similar way to coal-fired plants. In both cases a power source is used to turn a propeller called a turbine, which then turns a metal shaft in an electrical generator. 
A coal-fired power plant uses steam to turn the turbine blades. A hydroelectric plant uses falling water to turn the turbine.
To make the falling water, a dam is built on a large river that flows over a cliff. The dam stores lots of water behind this wall. The water intake is near the bottom of the dam wall.  Gravity causes the water to fall through the “penstock” (pipe) inside the dam. At the end of the penstock there is a turbine propeller, which is turned by the moving water. The shaft from the turbine goes into a generator and produces the electricity. 
[image: ]Power lines are connected to a generator carry the electricity to our homes. The water continues past the propeller through the tailrace (drain) back into the river past the dam.
Australia’s largest hydro electric project is the Snowy Mountains Hydro Electric Scheme. Find out more about this here https://www.snowyhydro.com.au/our-energy/hydro/the-scheme/

Learn interesting things about energy from the sites listed on the next page. You might find something interesting to add to your project.


101 Solar Power
http://www.youtube.com/watch?v=NDZzAIcCQLQ
 or:    http://tinyurl.com/decvsc09
[image: ]

101 Electricity Generation
http://www.youtube.com/watch?v=20Vb6hlLQSg
or:  http://tinyurl.com/decvsc10
[image: ]

Evolution of Wind Energy
http://www.youtube.com/watch?v=WjG_wXSyQWc
or: http://tinyurl.com/decvsc11
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Where does electrical energy come from?
The electrical energy we use is generated by power stations. Most power stations in Australia
burn fossil fuels, usually coal, to generate energy. Coal is burnt to release heat energy that
heats water. The water turns into steam. The steam rushes past turbines (devicges with :
blades), which then spin. The turbines are connected to generators. As the turbines spin,
wires or magnets in the generators spin transforming movement energy into electrical energy.
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Flow chart of how coal is converted to electrical energy inside a power station

How does electrical energy get to our homes?

Power stations that produce electricity are usually a long way from places that use it.
To get to those places, the electrical energy goes through a lot of steps before it reaches

our homes and factories:
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