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				WHAT ISTECHNOLOGY?


			


		


		

			

				Technology is the use of science and knowledge to create systems, methods, machines and equipment that can help us carry out a specific task.


					Since we first appeared on the planet more than 200,000 years ago, human beings have used technology to make life easier. The earliest technology involved making simple tools to catch and prepare food and to build somewhere to live. Over the years, as our knowledge has grown, we have developed more advanced forms of technology to produce everything we need. This includes the food on our plates, the buildings we live in, the transport we use and even the robotic craft we send beyond Earth to explore space.
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				Take a look around your home and see if you can spot all the things that require energy. Maybe you can see the light bulb that hangs from a ceiling, the oven that cooks your food, or the glowing screen of your mobile phone.


			


		


		

			

				Keeping warm


				In the past, fire kept us warm. Today we use electricity to radiate heat into our homes or power small heaters in each room. 


			


		


		

			

				Keeping cool


				People who live in hot places use electrical energy to run air-conditioning units.


			


		


		

			

				Making light


				Early homes were lit by candles and oil lamps, which were replaced by gaslights and then electric light bulbs.


			


		


		

			

				Cooking


				Fire was first used to cook food thousands of years ago. Today, electric- or gas-powered ovens are used to cook meals.


			


		


		

			

				Entertaining


				Gadgets in our homes, such as flat-screen TVs, games consoles or laptops, use a lot of electricity.


			


		


		

			[image: ]

		


		

			[image: ]

		


		

			[image: ]

		


		

			[image: ]

		


		

			[image: ]

		


		

			[image: ]

		


		

			[image: ]

		


		

			

				Producing electricity


				Modern humans use so much energy that we need enormous power stations to convert chemical and nuclear energy into electricity. We also use renewable sources, such as wind, water and solar power to produce electricity. These sources are called renewable because they will never run out. In order to reduce the amount of carbon in the atmosphere, we must increase our use of cleaner sources of energy, including nuclear and renewables.
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				Throughout history, humans have used whatever form of energy they had at their disposal to help them live and survive. This included the energy from their own bodies, those of a tame animal, or the flowing movement of wind and water.


			


		


		

			

				Human power


				Our bodies get their energy from food. Prehistoric people made tools to help them use this energy to carry out different tasks, such as flattened stones to grind corn. The potter’s wheel, which was turned by the user’s feet, was developed about 5,500 years ago. However, human power is limited to the strength and endurance of the person involved.
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				Animal power


				For a job that required more strength for a longer time, humans domesticated and used animals. Cattle and horses were domesticated between 10,000–6,000 years ago and, as well as supplying food, they could also be used to pull vehicles and power simple machinery.
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				Wind


				People have been using the wind to power boats and machinery for more than 4,000 years. Some of the earliest sail-powered boats were developed by the ancient Egyptians around 3400 bce. On land, the energy of the wind has been harnessed to turn large sailed wheels, which have been used to drive millstones to grind corn into flour or to pump water from underground wells.


			


		


		

			

				Flowing water


				Large paddled wheels driven by water were used to drive a range of machinery for different uses. This ranged from millstones that ground grain, saws to cut lumber, and, during the early part of the industrial revolution in the 18th century, looms to weave cloth.
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				Fossil fuels are formed from the remains of living things that died millions of years ago. Over time, these remains changed into fuels, including peat, coal, oil and natural gas, which humans have used to provide heat, light and the power to move about or drive machinery.


			


		


		

			

				Intake


			


		


		

			

				Heating water


				One way to harness the energy of fossil fuels is to use them to heat water so that it boils to produce steam. Steam can increase pressure in a closed container, and this high-pressure gas can be used to make things move. One of the earliest steam-driven machines was the aeolipile, developed by Greek mathematician and inventor Heron of Alexandria in the first century ce. During the industrial revolution of the 18th and 19th centuries, steam engines burning coal were used to power machinery and locomotives.


			


		


		

			

				Heron’s aeolipile was a hollow ball mounted on an axle. Water in a sealed container was heated to make steam, which was fed into the ball. As the steam escaped from the two arms, it make the ball spin.
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				Heating and cooking


				Burning fossil fuels releases energy in the form of heat and light. Some scientists believe that humans first started to use fire regularly more than 1.5 million years ago, burning wood to cook food, provide warmth and light and to scare off predators.
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				Internal combustion


				While steam engines use a supply of steam to heat water and create a driving force, internal combustion engines burn fuel inside the engine itself to produce the force they use. In a traditional car engine, petrol is pushed into a cylinder and mixed with air. The mixture is squeezed by a rising piston and set alight. The resulting explosion pushes the cylinder down and this movement of the cylinder is transmitted to the driving wheels. Diesel engines work in a similar way.


			


		


		

			

				Generating electricity


				Fossil fuels can be used to generate electricity. Electricity is not an energy resource, but is a convenient way of sending energy from one place to another and is essential for making machines work. In fossil fuel power stations, huge furnaces fuelled by coal, oil or gas turn the water into steam, which pushes past large bladed wheels called turbines. These spin around, turning electrical generators that produce electricity.
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				The particles that make up atoms are held together by strong forces. The nucleus is the central part of an atom; splitting this apart can release energy which can be used to generate electricity, but also to create powerful weapons.


			


		


		

			

				Splitting the atom


				Some elements, such as uranium, are easier to split apart than others, using a process called nuclear fission. In this process, the nucleus of a uranium atom absorbs a loose neutron. This causes the nucleus to become unstable and split into two smaller portions, releasing energy as it does so. It also releases some more neutrons that fly off to be absorbed by other nuclei, causing a chain reaction. If this chain reaction is controlled, it can produce the energy needed to operate a power station and produce electricity. 


			


		


		

			

				The energy released by the nuclear fission of 0.5 kg of uranium is the same as burning nearly 3,000 tonnes of coal.
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				Dealing with waste


				Nuclear energy produces waste that can be dangerous to people and the environment. There are three levels of waste:


				• Low-level waste – objects, such as tools and clothing that have been contaminated with a low level of radioactivity.


				• Intermediate level waste – these are usually objects from inside the reactor, such as filters and metal parts.


				• High-level waste – used uranium fuel rods, which still contain radioactive substances.


				Some of this nuclear waste can be recycled and used in other reactors, while other waste is sealed away in underground repositories for thousands of years to stop it contaminating the surrounding area.


			


		


		

			

				Pros


				Nuclear energy produces very little greenhouse gases – 29 tonnes of CO2 per gigawatt hour (GWh), whereas coal produces 1,000 tonnes per GWh.


				Nuclear energy is constant, supplying power all the time, unlike renewables, such as wind and solar, which can vary in output.


				Nuclear power plants are cheaper to run than those powered by fossil fuels. In some cases they can be 50 per cent cheaper than coal-fired power stations.


			


		


		

			

				Cons


				Accidents at nuclear reactors can have devastating consequences. It is estimated that the disaster at Chernobyl in 1986 caused 4,000 deaths.


				Nuclear reactors around the world produce about 34,000 cubic metres of waste every year – enough to fill 14 Olympic swimming pools. This waste can take a long time to degrade and remain harmful for thousands of years.


				Nuclear power plants can cost tens of billions of dollars to construct and to safely dismantle.


			


		


		

			

				There are about 440 nuclear power reactors worldwide, which provide around 10 per cent of the world’s electricity.
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				Flowing water has been used for thousands of years to power water mills to grind wheat into flour and, in the early days of the industrial revolution, to power factory machinery. Today, nearly 20 per cent of the world’s electricity is supplied by hydroelectric power stations.


			


		


		

			

				Spinning turbines


				A hydroelectric power station uses the energy of moving water to spin a large bladed wheel called a turbine. The turbine is connected to an electricity generator in which a large coil of wire spins within a magnetic field. This produces a flow of electricity.
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				Huge dams


				Perhaps the most common form of hydroelectric power station uses a large dam. This enormous wall of rock and concrete blocks a river valley, creating a large lake behind it. When electricity demand is high enough, large sluice gates are opened in the dam, allowing water to flow through channels where it spins turbines that are connected to generators.


			


		


		

			

				Pumped storage power stations


				A pumped storage power station has two reservoirs. When electricity is needed, water is released from the top reservoir, flowing though pipes to spin turbines that are connected to generators and into the lower reservoir. When electricity demand is low (usually at night), surplus power is used to pump the water back up to the higher reservoir, ready for the next time it is needed.


			


		


		

			

				The world’s largest hydroelectric dam is the 


				Three Gorges Dam in China. The dam itself is


				181 metres high and 2,335 metres long and when it was completed it created an enormous reservoir covering about 1,045 square kilometres. It has a generating capacity of 


				22,500 megawatts.


			


		


		

			

				Tidal power


				The daily movement of the ocean’s tides can be a source of power. The water’s power is captured by turbines placed in the water, or large barrages housing turbines across river mouths. There are not many places suited to tidal barrages, and there are also concerns about the environmental impact on the sea floor and coastal regions.
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				SOLAR POWER


			


		


		

			

				Every minute of the day, Earth is bombarded by energy from the Sun. The challenge has been how to harness this energy and convert it into electricity that is efficient and provides a consistent supply.
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