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Session One: Teachers’ notes

Electricity

This session looks at the generation of electricity, and shows how we rely on electricity in our everyday lives.

1. Definitions

Appliance: a device, machine or piece of equipment, especially an electrical one that is used in the house such as a cooker or washing machine.
Electric current: a movement or flow of electrically charged particles, typically measured in amperes (A). 
Electrical energy: the energy made available by the flow of electric charge through an electrical conductor. 

Electric power: the rate at which electric energy is converted to or from another energy form, such as light, heat, or mechanical energy.

Fossil fuels: are hydrocarbons, primarily coal oil and natural gas, formed from the fossilized remains of dead plants and animals by exposure to heat and pressure in the Earth's crust over hundreds of millions of years. Oil can be made into fuel for transport as well as many other materials, including plastic.
Generator: a device that converts movement into electrical energy, generally using electromagnetic induction. In a generator, a magnet, or something performing the function of a magnet, moves in the vicinity of a coil of wire to generate an electric current in the wire. Virtually all electric power is produced using this principle; no matter what the primary source of energy is e.g. coal, oil, gas, nuclear, hydro, or wind, etc.
National Grid: high-voltage electric power transmission network, connecting power stations and major substations and ensuring that electricity generated anywhere in Great Britain can be used to satisfy demand elsewhere.

Substation: station where the voltage of electricity is converted by a transformer either to a high voltage so it can be carried by power lines over long distances; or to a a lower voltage so it is ready for domestic use. 

Turbine: provides the rotating movement to spin magnets inside the generator.
2. Generating electricity

Most of the electricity consumed in the UK is generated in fossil-fuel power stations.

	Percentage of fuel input for Electricity Generation    (Source DEFRA: 2006)

	
	1990
	1996
	2000
	2005

	Coal
	65
	42
	35
	37

	Gas
	1
	22
	34
	33

	Oil
	11
	5
	2
	2

	Nuclear
	21
	28
	24
	21

	Other (Includes renewables)
	2
	3
	4
	7


   Fossil 
    fuels =
    72%

All the pollution associated with electricity use is derived from the burning of fuels at the power station.

Fuels are burned in order to heat water to create steam. The steam is pressurized, and the force of the steam is used to turn turbines. The rotating turbines spin magnets inside the generators; the generators contain a series of magnets inside coils of wire. When the magnets rotate, a flow of electrical charge is generated via electromagnetic induction.

3. Changes in electricity consumption

The world’s first public electricity supply was established in Godalming, Surrey in 1881. This provided electricity for street lighting in the town. A few years earlier, in 1879, the Blackpool Illuminations started – with just eight lights.

Also in the 1880s, the very first examples of dishwashers and electric ovens were developed in America and Switzerland.

By 1900 electricity was being used in some towns to power trams (Leeds saw the first tram system to be installed on roads). Household appliances such as vacuum cleaners washing machines and toasters were invented around this time

At first, demand for electricity in homes in the UK grew slowly, but in the 1930s people were encouraged to connect their homes to the electricity supply. By 1936, 12,000 homes were connected – 1 in 3 houses. By 1944 this number had doubled, now 2 out of every 3 homes had electricity.

The last half of the twentieth century saw a big increase in the availability and use of electrical appliances. Since 1970, the average household energy consumption has increased by 32%. The Blackpool Illuminations now use over one million lights.

4. Electricity Timeline 

600BC: Static electricity discovered 
Thales, a Greek philosopher, found that when amber was rubbed with silk it attracted feathers and other light objects. He had discovered static electricity. The Greek word for amber is ‘elektron', from which we get ‘electricity' and ‘electronics'. 

1752: Franklin proved that lightning is a form of electricity
Benjamin Franklin, famous U.S. politician, flew a kite with a metal tip into a thunderstorm to prove that lightning is a form of electricity. He was very lucky he wasn't killed. Don't try this at home!

1800: Volta's Pile
Volta created the first simple battery. He used pure silver and zinc discs, sandwiched between muslin damped in a salt solution.

1831: Michael Faraday demonstrated electromagnetic induction
Michael Faraday demonstrated electromagnetic induction by passing a magnet through a coil of wire. 

1870s: Thomas Edison built a DC electric generator
Thomas Edison built a DC (direct current) electric generator in America. He later provided all of New York's electricity.

1876: Alexander Graham Bell invented the telephone
Alexander Graham Bell, inventor of the telephone, used electricity to transmit speech for the first time.

1878: Joseph Swan demonstrated the first Electric Light
Joseph Swan, a British scientist, demonstrated the first electric light with a carbon filament lamp. A few months later, Thomas Edison made the same discovery in America.

1881: The first public electricity supply
The first public electricity supply was generated in Godalming, Surrey using a waterwheel at a nearby mill.

1883: Magnus Volks built the first electric railway
The first electric railway opened on Brighton seafront, built by electrical engineer Magnus Volks. The Volks Railway, built just for pleasure rides, is one mile long and still runs during the summer season. 

1884: Charles Parsons built his first turbine
Charles Parsons built his first turbine. This is a type of engine which is operated by jets of high-pressure gases. This type of engine was later developed to drive the propellers of boats, including the Titanic.

1890: Turbine driven generators
Turbine driven generators were introduced to produce electricity.

1896: Nikola Tesla's hydroelectric power generators
Nikola Tesla's hydroelectric power generators at Niagara Falls came into operation. The generators supplied electricity to New York City for the elevated railways, the subways and even the lights on Broadway.

1897: Marconi sends radio message
Guglielmo Marconi sends a radio message from The Isle of Wight to Poole (20 miles away). Later he sends a message across the Atlantic.

1905: Albert Einstein and photovoltaic cells
Albert Einstein demonstrated that light energy could be used to produce electricity - the idea behind photovoltaic cells was born.

1918-19: Washing machines and refrigerators
Electric washing machines and refrigerators first became available. 

1926: First National Grid was introduced
Electricity Supply Act - the first National Grid was introduced.

1930-40s: Electrical household appliances introduced
Mains powered radios, vacuum cleaners, irons and fridges were becoming part of every household.

1936: John Logie Baird pioneered the television.
1956: First large-scale nuclear power station
The world's first large-scale nuclear power station opened at Calder Hall in Cumbria. The reactors were a prototype of the Magnox gas cooled reactor.

2000: The world's first commercial wave power station
The world's first commercial wave power station on the Scottish island of Islay began to generate electricity. Devices are placed on the shoreline or out at sea that use wave motion to compress air to drive a turbine or hydraulic pumps. The station is called LIMPET (Land-Installed Marine-Powered Energy Transformer) and can provide enough electricity for about 400 homes.
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