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Future Energy 

by Alex Raynham 

(Adapted book. Pre-Intermediate level) 

 

 

CHAPTER ONE 

Energy Today 

I can feel the plane shaking as it gets faster, then 

suddenly lifts into the air. Its engines are burning 1.5 litres 

of fuel every second as we climb into the sky above 

Istanbul. It is seven o'clock on a cold February evening in a 

city of 13 million people. Below me, people are travelling 

home from work in cars, buses, trains, and boats. 

Through the plane window, I can see thousands of 

lights from factories, streets, shops, houses, and ships in the 

Marmara Sea. The city lights look beautiful at night, but 

have you ever thought about how much energy they use? 

Where does all this energy come from? 

About two hours later, I open the front door of my 

house in Adana in eastern Turkey. I can smell food 

cooking, and hear the sound of a TV. A red light goes on 

and off on the telephone. All over the house, machines are 

taking messages, washing, cooking, and heating the house. 
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Perhaps you are reading this book at home. Are the 

lights on in your room? Are you listening to music? How 

many machines can you see around you right now? 

At this moment around the world, billions of lights, 

computers, TVs, and fridges are turned on. At any moment 

of any day, 25 million cars are driving on roads and nearly 

700,000 people are flying somewhere in a plane. Most of 

the energy that we use for these things comes from fuels 

like coal, oil, and natural gas. One day soon, we will not 

have any more of these fuels. Where will our energy come 

from in the future, and how will this change our world? 
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CHAPTER TWO 

Fossil Fuels 

For thousands of years, people made things with their 

hands. They used the power of the wind, water, and 

animals to travel, move, or build things. Most people burnt 

wood to heat their homes and to cook. Then, in October 

1765, a young engineer called James Watt built a machine 

that changed the world - a steam engine. 

To make a steam engine work, coal is burnt to heat 

water, and this makes steam. The steam goes into the 

engine and moves the parts inside it. There were steam 

engines before 1765, but Watt's new engine worked much 

better and could move big machines in factories. Soon 

people began to build factories everywhere. 

In the next hundred years, lots of new factory 

machines were invented. They made new products for 

people to buy. Suddenly our houses were full of new 

things. In many countries, thousands of people left their 

villages and moved to the cities to work in the factories. 

Poor workers worked long hours with dangerous machines, 

and life was very hard for them. Smoke from the burning 

coal filled the air in the towns. 

The first steam train was built in 1804. By 1850, 

trains and ships with steam engines were carrying 

passengers around the world. In the 1880s, the first power 

stations were built. They burnt coal to make steam for huge 

machines called steam turbines. When steam turbines 
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move, they turn parts in machines called generators, which 

use this movement to make electricity. Soon electric lights 

appeared on the streets and people had electric power at 

home. 

In 1885, German engineer Karl Benz invented the 

first car. It used a new type of engine and a new type of 

fuel: petrol. Petrol burnt inside the engine to make the parts 

move, and this made it much smaller than a steam engine. 

Twenty years later, factories were producing thousands of 

cars every year, and new roads crossed the land. Most of 

these cars used petrol, which comes from oil. In 1903, 

Orville and Wilbur Wright used a petrol engine to fly the 

world's first aeroplane. 

Things like the steam engine, electricity, and the car 

changed the lives of everyone on earth. They also changed 

the way that we get energy. Today about 87 per cent of the 

world's energy comes from burning coal, oil, and natural 

gas. Where do these fuels come from, and how do we use 

them today? 

Coal, oil, and natural gas come from things that were 

alive millions of years ago. Oil and natural gas come from 

animals that lived in the sea. Coal comes from plants that 

lived in wet places, such as land next to rivers or lakes. 

Over millions of years, far under the ground, they changed 

into coal, oil, and natural gas. We call these kinds of fuel 

fossil fuels, and the oldest ones are about 400 million years 

old! 

Coal 

http://adapted-english-books.site/


More books on http://adapted-english-books.site 

We have used coal for a long time. Two thousand 

years ago, the Roman people used it to heat their homes 

and make metals. We still use coal for these things today, 

but most coal is burnt in power stations to make electricity. 

About 40 per cent of the world's electricity comes from 

coal. Every week, somewhere in the world, a new power 

station that burns coal is built! 

To make the electricity that your fridge uses in one 

year, you need about 300 kilograms of coal! The biggest 

coal power stations burn 10-15 million tonnes of coal every 

year. A lot of that coal comes in ships from thousands of 

kilometres away. 

In some places, we get this coal from huge holes on 

the surface of the earth. In other places, the coal comes 

from hundreds of metres under the ground. There is not 

much room to move, and the temperature can be 40 degrees 

C or more. It is difficult to get enough clean air and often 

too noisy to speak. Getting the coal from under the ground 

is dirty, dangerous work, but millions of people do it every 

day. Every year, about 5,000 of them die. 

Oil 

In places like Saudi Arabia, Nigeria, and Venezuela, 

there are lakes of oil, called oil fields, under the ground. To 

get the oil, people drill holes in the ground called oil wells. 

Some of these wells are several kilometres deep! In other 

places, huge machines called oil platforms drill wells under 

the sea. There are often bad storms at sea, so oil platforms 
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have to be very strong. Under the water, some platforms are 

as tall as skyscrapers - the world's tallest buildings. 

Countries with oil fields send the oil to other 

countries in long pipes, or in huge ships called oil tankers. 

The world's biggest oil tankers can carry 440 million litres 

of oil - that is as heavy as 350,000 family cars! 

Oil contains many chemicals. The tankers take it to 

factories where it is heated and cooled to get the different 

chemicals from it. Some of these chemicals are used to 

make things like plastic or clothes. However, about 85 per 

cent of the oil is made into fuels. There are different types 

of fuel for engines in cars, ships, and planes. The factories 

also make fuel for heating buildings, and for burning in 

power stations to make electricity. 

Every year, we make about 60 million new cars, and 

thousands of ships and planes - so every year we need more 

and more oil. 

Natural gas 

About 2,000 years ago, people in China made pipes 

from tall bamboo plants. They used them to drill wells and 

find natural gas hundreds of metres under the ground. The 

pipes carried the gas to their homes, where they used it for 

gas lights and heating water. 

Today we burn natural gas in factories and power 

stations. We also use it in homes for heating and cooking. 

There are even cars and buses which drive on natural gas 

instead of petrol. Natural gas is the cleanest fossil fuel: it 

produces much less pollution than burning coal or oil. 
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When a person in Britain cooks something, the 

natural gas that they use may come from Norway, Russia, 

or Kazakhstan. How do they get the gas from these places? 

Often the gas goes through pipes. One gas pipe under the 

sea from Norway to Britain is 1,200 kilometres long! In 

other places, the gas is cooled to make it into a liquid. This 

liquid gas is put in ships called gas tankers. 

A lot of the world's natural gas is found inside a type 

of rock called shale. In the past, it was too difficult and 

expensive to get the gas from inside the rock. Now in 

places like Pennsylvania, in the USA, people are using 

water to break the shale rocks under the ground and get the 

gas. In the first ten weeks of 2011, three hundred new gas 

wells were drilled in the USA. The problem is that each 

well will produce millions of litres of polluted water. You 

have to clean all this water or keep it somewhere safe. 

It is always the same story. Today shale gas is the 

newest fossil fuel to bring good things for some people - 

new jobs and money - and bad things for others - pollution 

from dirty water. In rich countries, fossil fuels have made it 

possible for most people to live a very comfortable life. 

Will they destroy that life one day too? 
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CHAPTER THREE 

Energy and Our Planet 

In the waters of the Gulf of Mexico, between Mexico 

and the USA, there are more than 2,300 oil platforms. On 

20 April 2010, oil workers were drilling on one platform 

when gas from the well exploded. The oil platform was 

destroyed and eleven workers died. After the accident, oil 

started to escape from the well at the bottom of the sea. 

It took two months for people to close the well. In that 

time, nearly 800 million litres of oil went into the sea. 

Ugly, black oil polluted beaches for hundreds of 

kilometres. Many birds and sea animals died, and people 

who worked in tourist and fishing businesses lost their jobs. 

As the world's population grows, we need more and 

more energy. To find enough coal, oil, and natural gas, 

people are digging and drilling deeper. Energy companies 

are searching for fossil fuels in places like Alaska and the 

Amazon. But pollution and accidents can cause great 

damage to these beautiful natural places. 

Burning fossil fuels produces dangerous gases. Some 

of them pollute our cities and damage people's health. 

Every year, about 2 million people die because of air 

pollution. Scientists think that other gases, like carbon 

dioxide (CO2), are changing the world's climate. If a plane 

flies from Singapore to Los Angeles and back, its engines 

produce about 7 tonnes of CO2, for every passenger on the 

plane. 
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Since the steam engine was invented, the amount of 

CO2, in the air has grown by 35 per cent. CO2, catches heat 

from the sun, so this makes the climate warmer. Because of 

this, in some places there is less rain than there used to be. 

Farmers cannot grow enough food, and forests are burning 

in the hot, dry weather. In other places, there is now too 

much rain: terrible floods destroy farms and houses. 

On high mountains and in the Arctic and Antarctic, 

warmer weather is heating the ice and snow and changing it 

to water. This means that more water is going into the sea, 

so the sea is getting higher. Islands around the world are 

starting to disappear under the sea. Cities on the coast, like 

Shanghai, Dubai, and Venice, may disappear one day too. 

Many living things are dying because a hotter climate 

is changing the places where they live. From the forests of 

Costa Rica to the ice of the Arctic Ocean, the land is 

changing and animals are disappearing. The facts are 

frightening: every day the world loses about 150 different 

types of plants or animals. 

At the moment, the richest countries in the world use 

most of the energy and produce most of the pollution. For 

example, the USA has only 5 per cent of the world's 

population, but in any year it uses about 25 per cent of all 

the world's energy. It also produces about 45 per cent of the 

world's CO2. Australia produces more carbon pollution per 

person than any other country. But as other countries get 

richer, their populations want more things like TVs, 

computers, and cars - and that means they are starting to 

use more and more energy to produce and run them. 
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Around the world we use about 12 billion litres of oil, 

19.8 billion kilograms of coal, and 10 billion cubic metres 

(m3) of natural gas every day. But scientists think that forty 

or fifty years from now, there will be no more oil. About 

twenty years after that, we will have no natural gas. Finally, 

in about 120 years, we will finish all of the world's coal. 

One day, all the fossil fuels will be gone. 

We do not need to use fossil fuels: there are lots of 

other ways to produce energy. The problem is that most of 

the world's car engines, heating machines, and power 

stations were built to use fossil fuels. Changing this will 

take a long time, so a lot of people want to try to save 

energy too. The good news is that there are lots of ways to 

do this. 
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CHAPTER FOUR 

Saving Energy 

About half of the energy that we produce is wasted. 

Electricity is lost in power cables and cars waste fuel as 

they wait in traffic. Governments can save energy by 

building better power stations, for example, but we can 

help a lot too. What can we do to save energy? 

Cars 

On the Santa Monica Freeway, in Los Angeles, 

thousands of people are trying to get to work, but they are 

going nowhere. A driver in Los Angeles spends about 70 

hours a year in traffic that is not moving. While long lines 

of cars wait under the hot Californian sun, their engines are 

producing dangerous gases. Drivers look angrily at their 

watches. Sometimes, you cannot see the sun in Los 

Angeles because of all the pollution in the air! It is the 

same every morning in Sao Paulo, Moscow, Bangkok, and 

many other cities. 

What about other ways to travel? Walking and 

cycling to work or school are great ways to save energy and 

stay healthy as well. If you cannot cycle or walk 

somewhere, you can still save energy if you take a train or 

bus instead of driving. In a lot of cities, people are joining 

car-sharing groups; each person in the group drives their 

friends to work one day a week. Everyone saves petrol and 

money, and there are fewer cars on the road. 
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Food 

All the time, millions of tonnes of food are moving 

around the world, and this uses huge amounts of energy. Of 

course, you cannot grow tea in Iceland or rice in Qatar, so 

we have to buy food from other countries. It is great to eat 

Italian spaghetti or enjoy a hot cup of Kenyan coffee, but it 

is also good to think about where some of the food on our 

table comes from. If we want to save energy, we can try to 

buy more things that were produced in our country. In 

Turkish supermarkets, for example, you can buy bananas 

from Anamur, in Turkey, or from Ecuador, which is 12,000 

kilometres away. 

People say 'You should not go into a supermarket 

when you feel hungry', and it is probably true. 

Supermarkets are full of fantastic things, and it is easy for 

hungry shoppers to buy more food than they really need. In 

European countries each family throws away more than 

1,000 dollars of food every year - 20 to 25 per cent of all 

the food that they buy. Some of that unwanted food has 

come in ships from the other side of the world. So next 

time you go shopping, it may be a good idea to eat 

something first! 

Energy at home 

Imagine two power stations working 24 hours a day, 

365 days a year. That is how much energy people in Britain 

waste by leaving things like TVs on standby (turned on and 

ready to use). Did you know that leaving a TV on standby 

all day can use the same amount of power as watching it for 
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an hour? How many machines are on standby in your 

house? Can you turn any of them off? 

When you turn on a normal light bulb, only 10 per 

cent of the electricity it uses turns into light - the other 90 

per cent is wasted as heat. Using energy-saving light bulbs 

saves 80 per cent of that electricity, and you can use them 

for much longer too. 

Do you like to heat your house to 26 degrees C in the 

winter or cool it to 18 degrees C in the summer? Half of the 

energy that we use at home is used to heat or cool the 

house. You can save a lot of energy if you keep your house 

at 22 degrees C all year and put on warmer or cooler 

clothes. It also takes a lot of energy to heat water. When 

you make a hot drink, it is good to heat just as much water 

as you need, not more. 

Rubbish 

Every day, people in Greece throw away 8 million 

plastic bottles. Around the world we produce millions of 

tonnes of rubbish every year. Some of this rubbish is 

recycled, but most of it is thrown into big holes in the 

ground. Rubbish like this may be dangerous for animals 

and people for hundreds of years. 

Recycling an old aluminium drinks container only 

uses 5 per cent of the energy that we need to produce a new 

one. Rubbish is taken to places called recycling centres, 

where it is put into different groups. Later, each different 

kind of rubbish is broken into pieces and made into new 

materials. Recycling is easy to do, it is good for the natural 
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world and it saves a lot of energy. Is there a recycling 

centre near you? 

Saving energy means thinking more about the things 

that we do every day. If we do this, we can stop a lot of 

pollution, and save money too! 
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CHAPTER FIVE 

The Power of the Atom 

On a cold afternoon in December 1951, a small group 

of scientists stood in a room in Idaho, USA. They watched 

excitedly as four ordinary light bulbs were turned on, then 

they shouted and shook hands. They had just invented a 

new way to make electricity: nuclear power. 

Today, nuclear power produces about 13 per cent of 

the world's electricity. One kilogram of nuclear fuel can 

have as much energy as 1.5 million kilograms of coal! 

When nuclear power was invented, some people thought it 

was the answer to all our energy problems. Today, many 

people are afraid of it. So what is nuclear power, and what 

are the dangers? 

Everything around us is made of atoms. Some metals 

like uranium are radioactive, which means that the centre of 

the atom can break. The process of breaking the centre of 

the atom is called nuclear fission, and it is this process that 

produces nuclear energy. 

Uranium 235, the type of uranium that we usually use 

for fuel, is found in rocks around the world. It is difficult 

and expensive to get it from the rocks and make it into fuel. 

In nuclear power stations, sticks of uranium 235 fuel are 

put inside a place called a nuclear reactor. Other sticks 

called control rods go between the sticks of fuel. They stop 

the reactor from becoming too hot. 
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In most reactors, water is used to cool the fuel and the 

water then becomes hot. This hot water moves through 

pipes and heats 'clean' water outside the reactor. The clean 

water turns into steam that moves steam turbines. 

Energy from nuclear fission travels through other 

things. This moving energy is called radiation, and it makes 

everything inside the reactor building radioactive. 

Radiation is very dangerous for people, so nuclear reactors 

have thick, strong walls. These stop water, gas or anything 

inside the reactor from escaping. 

About thirty countries have nuclear power stations, 

and others want to build them. Many people think that 

using nuclear power is better than burning fossil fuels 

because it does not produce gases like CO2. Other people 

worry about nuclear waste and accidents. 

Nuclear safety 

Old fuel and other waste from nuclear reactors is very 

radioactive - and very dangerous. Some waste is recycled 

and used in reactors again, but a lot is kept in very strong 

containers under the ground. This worries many people. 

Could nuclear waste get into water in the ground one day? 

Could people steal nuclear waste and use it to make a 

bomb? Some nuclear waste will be dangerous for 20,000 

years: that is a long time to keep something safe! 

On 25 May 1986, nuclear fuel in a reactor at the 

Chernobyl power station in the Ukraine began to get hotter 

and hotter. Workers could not cool the reactor, and finally 

it exploded. Radioactive fuel and control rods were thrown 
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high into the air. Fires in the reactor burnt for fifteen days, 

and radioactive smoke travelled across Europe and the 

Black Sea. By 2005 fifty-six people had died because of the 

accident. Scientists think that, in time, about 4,000 people 

in the Ukraine, Belarus and other countries may die 

because of Chernobyl. 

Today, most nuclear power stations are much safer 

than they were at the time of Chernobyl, but things can still 

go wrong. On 11 March 2011, a huge earthquake happened 

under the sea near Japan. About forty minutes later, a wave 

14 metres high hit the coast near the forty-year-old 

Fukushima nuclear power station. Water destroyed 

machines at the power station so people could not cool the 

reactors. In the days after the accident, teams of brave 

engineers worked day and night to keep the power station 

safe. There were big explosions, and radioactive gas went 

into the air. Later, radioactive water went into the sea. 

Much less radiation escaped from Fukushima than from 

Chernobyl, but it showed the world that safety in nuclear 

reactors is still terribly important. 

Nuclear fusion 

Around the world, scientists are trying to build a new 

type of nuclear reactor. If they succeed, nuclear power will 

be much safer, and it will also become much more 

important. The new reactors will get energy from nuclear 

fusion. 

Nuclear fusion happens on the sun, and it produces a 

lot more energy than nuclear fission. Inside the sun, atoms 
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of hydrogen join together to make bigger helium atoms, 

and this produces a huge amount of energy. Future nuclear 

fusion reactors will not produce much waste, and they will 

also be safer because you can stop the fusion process 

quickly. So why are we not using them today? 

Imagine trying to put the sun inside a room, and you 

will understand how difficult it is to build a fusion reactor. 

To start nuclear fusion, the atoms in the fuel must reach 

temperatures of about 150 million degrees C! 

At the moment, people are trying different ways to 

start nuclear fusion and keep the hot fuel from touching the 

sides of the reactor, but it is very difficult. In the future, we 

may power our cities with nuclear fusion, but we have to 

find answers to a lot of problems first! 

While nuclear fuels continue to provide power in 

many countries, scientists keep looking for new fuels that 

are clean and safe - and some of their ideas are quite 

unusual. 
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CHAPTER SIX 

Super Fuels 

Imagine growing fuel on trees or getting it from 

rubbish. Imagine cars that run on air or produce water, not 

pollution! All around the world, people are making 

surprising new fuels. 

Biogas 

Biogas is made from plants or natural waste by living 

things called bacteria. They break the waste down and 

produce gases like methane and carbon monoxide. In most 

places, the gases pollute the air, but at Bandeirantes near 

Sao Paulo in Brazil, pipes take the gas from under the 

ground. The gas is burnt at a power station to produce 

electricity for 400,000 people! 

Villagers in India use animal and food waste to make 

biogas. Bacteria break the waste down in a special 

container, and the gas is used for cooking and lights. Just 1 

kilogram of waste produces enough biogas to make a light 

work for four hours. In Sweden, they even make biogas for 

cars from toilet waste! A year's waste from seventy toilets 

makes enough fuel for a small car to travel 16,000 

kilometres. 

Biofuels 

Biofuels are made from fuels that grow. The oldest 

biofuel is wood, but today we are using different kinds of 

plants - and even old coffee! - to make new biofuels. 
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The problem with some biofuels is that it takes a lot 

of land to grow the fuel, which means less land for growing 

food. If you want to fly a Boeing 747 plane the 350 

kilometres from London to Amsterdam on coconut biofuel, 

you will need to grow about 3 million coconuts! There is 

another problem too - people may destroy forests to grow 

plants for biofuel. 

In Brazil, cars and buses have used a fuel called 

bioethanol for years. Bioethanol is great because we make 

it from the waste parts of plants that we already grow for 

food. Most Brazilian bioethanol is made from sugar cane, 

the tall plant that we grow for sugar. The sugar cane is 

broken up in machines, and the liquid is taken to make 

sugar. The rest of the plant is turned into paper or used to 

make bioethanol. 

Even the electricity that the bioethanol factories use 

comes from burning sugar cane. Burning biofuels produces 

gases like CO2, but when we grow them, the plants take 

CO2, out of the air. Because of this, sugar cane bioethanol 

produces 78 per cent less CO2, than petrol. 

The newest biofuels are made from very small living 

things called algae. Algae produce more energy than other 

biofuels, and they can grow in places where we do not 

grow food, like seas and waste land. 

In the future, people want to change the way that 

some bacteria and plants grow. In this way they hope to get 

biofuels that work better or grow in different places. One 
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day there may be huge algae farms in the sea, and many 

buildings may grow biofuel plants on their roofs. 

Driving on air! 

Electric cars do not burn fuel: devices called batteries 

keep electricity and use it to power the engine. People have 

driven them for years, and they are a great way to have less 

pollution in city centres, but where does the electricity 

come from? It may come from burning coal, for example. 

Future electric cars will not need to get electricity 

from anywhere. People are developing new batteries which 

use a metal called zinc. When zinc mixes with oxygen from 

the air, a chemical process makes electricity. When the 

battery is finished, the zinc can easily be recycled and used 

again. 

Hydrogen 

The cleanest fuel is hydrogen. When hydrogen burns, 

it just makes water. We already have cars and even 

helicopters that use hydrogen, but this gas is difficult to 

produce. Today, most hydrogen is made from fossil fuels, 

and this produces pollution. About 4 per cent of hydrogen 

is made from water, but this process uses a lot of electricity 

and can be dangerous. 

In 2010, engineers invented a machine which uses 

energy from the sun to make hydrogen. Other people are 

trying to use bacteria to make it. These 'clean' ways of 

making hydrogen are still very new. If they become 

cheaper, we may all drive hydrogen cars in the future. 
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Scientists are developing lots of new fuels, but it will 

be a long time before most of us can use them. The biggest 

problem is finding the money to make the necessary 

changes to things like cars and petrol stations. For example, 

there are about 140,000 petrol stations in the USA today, 

but only 2,800 of them sell bioethanol. 

Renewable energy is energy which comes from things 

that go on and on, like the sun or the wind. Some of the 

fuels in this chapter are renewable, and some are not. 

Biofuels are renewable because we can grow them again 

every year. Hydrogen is a renewable fuel when we make it 

from water but not when we make it from fossil fuels. In 

the next few chapters, we will look at some other types of 

renewable energy. 
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CHAPTER SEVEN 

A Bright Future 

The sunlight that reaches earth in one hour has as 

much energy as all the power that people use in a year! But 

how can we get this energy and use it on earth? 

'Solar' means 'coming from the sun', so when you use 

sunlight to make things hot, it is called solar thermal power. 

Many buildings use materials like glass and plastic to catch 

sunlight and heat the building. In Africa, people use solar 

cookers. When light hits the surface of the cooker, it is 

reflected into the middle. The middle becomes hot enough 

to heat water or cook food. In countries like Turkey and 

China, people put solar water heaters on their roofs. These 

are metal and glass boxes with water pipes in them. The 

glass catches heat and the metal reflects sunlight onto the 

water pipes, which carry the hot water down into the 

houses. 

We can use sunlight to make electricity too, with 

devices called solar cells, which are made of silicon. When 

sunlight hits the silicon, particles inside it move, and this 

makes electricity. One solar cell does not produce much 

power, so we put the cells together to make big solar 

panels. 

At the moment, the best solar cells can only use about 

25 per cent of the sunlight that hits them, and they are an 

expensive way to produce electricity. But people are 

inventing better and cheaper solar cells all the time. In the 
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future, we will use it to do more and more things. You can 

already buy solar lights, solar radios, and small solar panels 

for things like computers and phones. 

We can use solar power to travel too. In July 2010, 

Andre Borschberg flew a solar plane called Solar Impulse 

for 26 hours before he stopped. Power for the four engines 

came from 12,000 solar cells on the wings of the plane. It 

was able to fly at night because of batteries inside the plane 

which kept solar energy. There are also solar boats, and 

every two years, in the World Solar Challenge, solar cars 

leave Darwin on a 3,000-kilometre journey across 

Australia. They all try to be the first to arrive in Adelaide, 

and the fastest cars can reach 100 kilometres per hour. 

In sunny countries like Spain, China, and the USA, 

they are building huge solar power stations. Some use solar 

panels and others use devices called reflectors to reflect 

sunlight onto water pipes or tall towers. The Andasol power 

station in Spain is as big as seventy football fields. It 

produces enough energy for 200,000 homes! 

Imagine standing in the Sahara Desert in fifty years' 

time. The bright sun hurts your eyes and the heat is 

fantastic. All around, you can see tall towers and thousands 

of solar reflectors. It is only a dream at the moment, but 

many people want to build hundreds of solar power stations 

in the Sahara Desert, where it is hot and sunny for 365 days 

a year. Just 0.3 per cent of the Sahara Desert gets enough 

sunlight to produce electricity for all the people in Europe! 
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CHAPTER EIGHT 

When the Wind Blows 

On a clear day, you can see them from the land. They 

look like huge metal flowers growing out of the sea. When 

you get closer, you realize how big they are. The Thanet 

Wind Farm is 12 kilometres off the English coast. Each of 

its 100 wind turbines is 115 metres tall. As wind turns the 

turbines, generators inside them produce electricity. 

Together the turbines make enough power for 200,000 

homes. There are 250 wind power stations, called wind 

farms, in Britain, and people are building more every year. 

By 2020, Britain may get 25 per cent of all its energy from 

the wind. 

Bahrain is famous for the strong winds that blow at 

different times of the year. The World Trade Centre in 

Bahrain is a skyscraper with three wind turbines. The 

turbines are 29 metres across, and they produce about 15 

per cent of the electricity for the building: that is enough 

energy for three hundred homes. The shape of the building 

moves the wind towards the turbines. 

It was very difficult to build the Bahrain World Trade 

Centre because it was the first building of its type in the 

world. The engineers had to stop the moving turbines 

shaking the building and destroying it. Now, skyscrapers 

with huge wind turbines are appearing in cities around the 

world. 
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Some future skyscrapers will not use turbines: the 

building will turn in the wind. As the parts of the building 

move, generators between the floors will produce power. 

Because the wind will move faster at the top and slower at 

the bottom of the building, each floor will turn in a 

different way. What you can see from your window will 

change all the time! 

Lots of city buildings now have small wind turbines 

on the roof, and you can even buy one to power your house. 

Wind turbines used to be ugly, but now there are lots of 

different shapes and colours and they are great for parks 

and city centres. Soon tourists will see a wind turbine with 

changing colours and pictures outside Buckingham Palace 

in London, for example. 

Of course, wind turbines do not work when the wind 

is not blowing, but people are finding new ways to catch or 

produce enough wind. When it is not very windy on the 

ground, look at the sky, and you will often see the clouds 

moving fast above you. MARS wind turbines fly a few 

hundred metres above the ground. Their shape makes them 

turn in the wind, and that produces electricity. Long cables 

tie them to the ground and carry the electricity. Another 

idea is to use wind turbines next to busy roads. As cars go 

past, they move a lot of air, and this drives the turbines. 

In Jinshawan, China, a tall tower stands in a field of 

glass. The sun heats the air under the glass. The hot air 

moves up the tower and wind turbines inside the tower 

make electricity. In the future, people are planning to build 

towers like this in places like Australia and the USA. Some 
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of them will be higher than the tallest skyscrapers in the 

world! 

We have used the wind to sail for thousands of years, 

but the engines of today's big ships use diesel fuel, which 

comes from oil. However, some new passenger ships have 

both engines and sails. The sails on these modern ships are 

moved by computers so they can move and catch the wind, 

saving the ship a lot of fuel. Skysails are another great idea 

because you can use them with any ship - even old ones. 

They fly about 200 metres above the ship and help to pull it 

through the water. 

How about sailing to work in a car that uses the 

power of the wind? The Greenbird looks like a plane or a 

boat, but it moves on land. Sometimes it can reach 200 

kilometres an hour! The Greenbird uses clever technology 

to move five times faster than the wind. 

The Netherlands is a country of windmills - old 

buildings with sails that turn in the wind. The country's 

1,200 windmills are hundreds of years old, and they are 

used for lots of things, like moving water and making 

machines work. Now, wind turbines that make electricity 

are appearing all over the Netherlands. For the people of 

the Netherlands, wind power is both the past and the future. 
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CHAPTER NINE 

Water World 

I am standing by the Seyhan River, in Turkey, and 

watching fish swimming in the water. How many rivers 

like this are there in the world? Think of all that water 

running down towards the sea. Moving water has much 

more energy than the wind, and of course, it never stops. 

Hydroelectric power 

A hydroelectric power station uses the power of water 

to produce electricity. The Itaipu Dam, between Brazil and 

Paraguay, is one of the largest hydroelectric power stations 

in the world. It took 40,000 workers nine years to build it, 

and engineers had to move the Parana River - one of the 

greatest rivers on earth. The Itaipu Dam is as tall as a 

skyscraper. Behind a dam, water is kept in a lake called a 

reservoir. Water from the reservoir moves down through 

huge pipes in the dam. The water turns turbines, which turn 

generators to produce electricity. The Itaipu Dam produces 

90 per cent of Paraguay's electricity as well as enough 

power for 600 million people in Brazil! 

Dams can be good in many ways. In Egypt, there used 

to be terrible floods on the River Nile after heavy rain, but 

the Aswan Dam has stopped the floods. Water stays behind 

the dam in Lake Nasser, and farms can use this water when 

it is dry. In Turkey, five dams on the Euphrates River have 

changed the land around them. Farmers can grow much 
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more food, and people from the cities spend their weekends 

enjoying the beautiful lakes. 

The biggest problem with dams is that their cover a 

lot of land. Beautiful places and old buildings often 

disappear under the water, and people have to leave their 

homes. After engineers built the Itaipu Dam, people in 

boats worked hard to save animals as the water flooded the 

forest. They also moved thousands of trees and plants to 

higher places. 

At Abu Simbel, in Egypt, people saved two 3,000-

year-old Egyptian buildings from the waters of Lake 

Nasser. The huge buildings were cut into pieces, then built 

again in a higher place. The workers had to cut a lot of 

stone by hand, and some of the stones were 30 tonnes! 

You do not have to build a huge dam to get energy 

from rivers. A lot of people in Africa and Asia make 

hydroelectric power themselves. They put pipes and little 

turbines into rivers in places where the water is moving 

fast. This produces enough electricity for one or two 

houses, or sometimes a village. The smallest turbines only 

cost about 20 dollars: there are more than 100,000 of them 

in rivers in Vietnam. Of course, we do not have to get 

power only from rivers; 97 per cent of the world's water is 

in the sea. Now we are beginning to use it. 

Power from the sea 

In 2008, passengers in planes flying to Porto, 

Portugal, looked down and saw three strange shapes in the 

water a few kilometres from the beach at Agucadoura. Each 
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of these big red shapes was 142 metres long. In fact, this 

was the world's first wave farm, and the strange shapes 

were wave power generators. In the future, we may see 

many more farms like these near the Portuguese coast, 

getting power from the restless waves of the Atlantic. 

When wave power generators go up and down on the 

water, liquids inside them move. The liquids turn turbines 

or push other devices to generate power. Long cables under 

the sea carry the electricity to the land. The great thing 

about wave power is that you can get electricity 24 hours a 

day. The problem is that the waves can be too big. Storms 

can destroy the machines or break the cables. 

Getting power from the waves is still very difficult, 

but people are developing new devices all the time. In May 

2010, a ship pulled a 200-metre wave power generator 

through Atlantic waters to Orkney, north of Scotland. In a 

few years, sixty-five more machines will join it, and 

together they will produce power for about 30,000 homes. 

Building and using the generators will mean new jobs for 

hundreds of people in Scotland. 

Near New York City, six turbines sit at the bottom of 

the East River. They are 5 metres across and they look like 

wind turbines, but they get energy from sea water that 

moves past them twice a day. In places where rivers join 

the sea, the water can go up and down 10 metres or more, 

so it moves very fast and has a lot of energy. To use this 

energy, we can put turbines under the water or build dams. 

The world's biggest dam that uses the power of the sea is at 

La Rance, in France. It is more than 300 metres long and its 
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twenty-four turbines produce enough power for a city of 

more than 200,000 people. 

Near the coast of Kona, Hawaii, the weather is sunny 

and the sea is very deep. The water is warm at the surface, 

but 1,000 metres below this it is 10-20 degrees C cooler. 

People use this temperature difference to make power. 

Power stations like the one at Keyhole Point in Hawaii use 

liquids like ammonia that become a gas at low 

temperatures. Warm sea water heats the liquids so they turn 

into gas. The gas moves turbines to generate electricity. 

Colder water from deeper under the sea turns the gas back 

into a liquid, so we can use it again. 

Many countries already get a lot of their energy from 

water. For example, Norway gets 99 per cent of its 

electricity from hydroelectric power. We have used 

hydroelectric power for years, but in the future, people will 

get more energy from the sea too. We are still learning how 

to do this, but there are lots of possibilities. After all, 70 per 

cent of our planet is covered by water! 
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CHAPTER TEN 

Heat All Around Us 

Imagine you are swimming outside in the beautiful 

blue waters of a hot pool near Reykjavik, Iceland. Snow is 

falling all around you, but the water is warm. After a 

relaxing swim, you catch a bus into the city, then walk 

home through the streets. It is very cold, and the trees are 

heavy with snow, but there is no ice on the pavement. 

Why? Because under your feet, hot water is heating the 

streets. 

Geothermal energy comes from heat under the 

ground, and people have used it for thousands of years. The 

Romans used geothermal water to heat bath houses. In New 

Zealand, Japan and Iceland, people enjoy swimming in 

geothermal pools. 

Iceland has cold winters and short summers, but it is 

also a land where hot water and steam come up from under 

the ground. In some places, the steam is 250 degrees C! 

Iceland's five geothermal power stations use the steam from 

wells to drive turbines and produce about 25 per cent of the 

country's electricity. In other places, machines called 

pumps take hot water from the ground and send it through 

pipes to houses, and 87 per cent of the buildings in Iceland 

get their hot water and heating in this way. Hot water under 

the roads and pavements keeps them clear of snow and safe 

in the winter. 
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In places like Iceland, steam comes out of the ground 

naturally. In other places, pumps send cold water down 

through pipes to hot dry rocks hundreds of metres below. 

The rocks heat the water and make steam. A second pipe 

takes the steam from under the ground. 

How safe is geothermal power? The answer is that it 

is not usually dangerous, but it can be. It is often difficult to 

drill geothermal wells. The steam can explode from the 

well, and it can bring dangerous gases with it too. Pumping 

cold water into the ground is not always safe either. In 

Basel, Switzerland, a geothermal power station which used 

cold water was closed after only six days, because in that 

time, there were 10,000 small earthquakes! 

Today we only get geothermal energy from places 

where very hot rock lies close to the surface. However, the 

rocks become hotter as you go deeper everywhere on earth, 

because the centre of the earth is about 5,500 degrees C! 

The problem is that in most places you have to go down 

about 10 kilometres to find enough heat. Some oil wells are 

already this deep, but it is very expensive to drill them, so 

people do not do it yet for geothermal wells. 

How hot is the ground under your feet? In most places 

around the world, if you dig down about 3 metres, the 

ground temperature is 10-16 degrees C all year. Devices 

called heat pumps use this heat to turn a special liquid into 

a gas. The gas moves through pipes next to water. As the 

gas loses heat energy and becomes a liquid again, it heats 

the water. In cold countries, hot water from heat pumps is 
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used to heat buildings like schools, houses, and swimming 

pools. 

When some materials become hot, particles inside 

them move, producing electricity. These are called 

thermoelectric materials. On a summer day, the streets of a 

city become very hot: a road can be 70 degrees C! In the 

future, some people want to put thermoelectric materials 

under the roads. This could change the heat into electricity 

for things like street lights. 
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CHAPTER ELEVEN 

People Power 

In 1988, a plane called Daedalus flew 115 kilometres 

between the Greek islands of Crete and Santorini. It is a 

very short flight for today's aeroplanes, but this plane did 

not have any engines. The power for the plane came from 

the pilot; he used his legs like someone riding a bicycle to 

make the plane go forward. In a time before modern 

machines, people used the power of their bodies to build 

the Great Wall of China. Today, people power is back. 

In a small village in Malawi, Africa, children shout 

excitedly as they play on a merry-go-round. It is the 

favourite meeting place for all the village children. As they 

turn around and around, a pump uses their movement to 

bring water up from a well under the ground. 

In Africa, getting clean water is a problem for many 

people. They may be many kilometres away from rivers, 

and river water is not always clean. Getting clean water 

from under the ground can be difficult, because pumps with 

engines are expensive to use and they often break. These 

merry-go-round 'play pumps' mean that villages and 

schools can have clean and safe drinking water - and the 

children can have fun too! 

When you run, you have a lot of energy which comes 

from the movement of your body. When you suddenly stop, 

your body loses this energy. We already have watches and 

small medical devices which can use energy that we make 
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when we move. In the future, people like police officers 

and soldiers may wear devices on their legs to 'catch' this 

lost energy and keep it in batteries. They could use the 

power for computers, radios or other devices. 

In December 2008, most people walking across 

Hachiko Square, Tokyo, probably did not notice four 

yellow squares on the pavement as they hurried to work. 

The squares were made of special materials that make 

electricity when they change shape. When people stood on 

the squares, the shape of the materials changed and they 

produced electricity. The squares were only there for 

twenty days, but in that time they produced enough power 

to make a TV work for 1,400 hours! Imagine putting these 

squares under all the roads and pavements in Tokyo. One 

day, we may turn our streets into power stations! 

Moving people can produce a lot of energy, but what 

about people who cannot move about - sick people or 

people sitting on trains? Even when we are resting, our 

bodies produce enough energy to power two laptops! Most 

of this energy is heat. Now people are developing medical 

devices which get their power by changing body heat into 

electricity. Soon doctors will use them to do things like 

getting information about their patients' blood, for example. 

This will be useful in places like Africa, where many 

villages do not have electricity. 

We can use body heat in other ways too. Every day, 

250,000 people use Stockholm's Central Station. They eat 

and drink, carry heavy bags, and run to catch trains - and 

their bodies produce a lot of heat when they do these 
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things. Inside the station, heat pumps take heat from the air 

and use it to heat water for a nearby building. It is a great 

way to get free energy - all you need is a lot of people! 
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CHAPTER TWELVE 

Nanopower 

In 2005, scientists in the USA built a tiny car called 

the Nanocar. How small is it? It is difficult to imagine 

something so small, but a hair on your head is 20,000 times 

wider and millions of times longer! The wheels of the 

Nanocar were made from balls of carbon atoms. Scientists 

used heat to move the wheels and 'drive' the car. 

Nanotechnology is building things from atoms or 

from molecules (which are atoms joined together, like 

H2O). In the future, we will use it to make tiny machines 

called nanobots. Millions of these machines will do things 

like clean waste and build or fix things. Doctors may use 

them to help sick people: they could travel through our 

bodies and fix damage inside us. 

Tiny generators called nanogenerators will produce 

power. They will get energy from light or from movements 

around them: for example, blood moving around your body 

or sound moving through the air. In the future, we may 

print nanogenerators onto materials for making clothes. 

They may power the phones in our pockets, heat our 

clothes in cold weather, or change the colours of a favourite 

dress. 

Scientists have already invented the first 

nanogenerators: tiny solar cells. Most solar cells only use 

the light that people can see. Nano solar cells can also use a 

different kind of light called infrared light; hot things 
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produce this light all the time, even in the dark. We already 

use nano solar cells for making thin solar panels, but they 

are still very new. One day we may add them to liquids 

which we can put onto the outside of houses and cars. They 

will use the electricity that the nano solar cells produce. 

While some people are making solar cells which are 

too small for us to see, other people want to put huge solar 

panels into space. We will read about them in the next 

chapter. 
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CHAPTER THIRTEEN 

Energy in Space 

Imagine that the date is 2095. You live in a world 

without oil. Far above you, huge shapes are moving across 

the sky, but you cannot see them from the ground. Like 

many places in the world, your city gets a lot of its energy 

from power stations in space. It does not sound possible, 

but it may happen one day. 

We have used solar panels in space for years. For 

example, they power the satellites that move around earth 

and send us information about the weather. Now some 

people want to send solar energy back to earth. How will 

they do this? 

They plan to make huge solar panels from very light 

materials and pack them into small containers. When they 

are in space, they will open and join together to make solar 

power stations. Space solar power stations will take energy 

from the sun and send it back to earth, where we will 

change it into electricity. 

Gases and clouds stop a lot of solar energy before it 

reaches the earth, but this is not a problem for solar panels 

in space. If they move around the planet, they can stay 

where the sun is and work 24 hours a day. A company in 

California plans to put the first panels into space in 2016. 

They will produce enough electricity for 250,000 homes. 
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When we send spacecraft to other planets, we often 

have to find unusual ways to power them. Some have 

engines which produce special atoms called ions to push 

them forward. Others use nuclear fuel. In 2010, a Japanese 

spacecraft called IKAROS began 'sailing' towards Venus. 

When particles from the sun hit its 'solar sails', they pushed 

the spacecraft forward, like the wind pushes the sails of a 

ship. Because of the success of IKAROS, other spacecraft 

may use solar sails in the future. 

For more than ten years, scientists from around the 

world have lived and worked in space on the International 

Space Station. In the future, countries like China, Russia, 

and Japan plan to build places to live and work on the 

moon. People will need to produce energy there because 

they cannot take enough fuel from earth. They can use solar 

power in the day, but nights on the moon are nearly two 

weeks long! How will they get energy to use in the dark? 

At NASA, scientists have invented special batteries to 

use on the moon. In the day, the batteries use solar energy 

to get hydrogen and oxygen from water. In the night, the 

battery mixes these gases so that they burn. This produces 

energy and leaves water, which the batteries can use again. 

Since the Apollo 17 spacecraft left the moon in 

December 1972, nobody has visited the moon. One day, 

people will go back - and this time, with the help of new 

devices, they will probably stay. 
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CHAPTER FOURTEEN 

Going Local 

We do not realize it, but we use space technology all 

the time. When we watch TV, the pictures may come from 

a satellite hundreds of kilometres above the earth. It is the 

same when we make phone calls or listen to the radio. Far 

above our heads, machines are working for us, but we will 

never see most of them. 

A few hundred years ago, people mainly used the 

things they could see around them. Local people grew the 

food and made the products that people needed. For fuel, 

most people got wood from a nearby forest. Today, the 

things that we buy and the fuel that we use often get to us 

from the other side of the world. This wastes energy - and 

what happens when these things do not come? 

Local power 

In October 1973, governments argued, and countries 

in the Middle East stopped selling oil to Europe and the 

USA. Very soon, life started to change. In the USA, drivers 

waited for hours to buy petrol. 

In Europe, people did not have enough fuel to heat 

their houses. The problems only lasted for five months, but 

companies closed and thousands of people lost their jobs. 

What did we learn from this? The short answer is probably 

'not very much'. 
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Most countries still get most of their energy from 

fossil fuels. This often comes in pipes or ships from 

thousands of kilometres away. In 2009, Russia and the 

Ukraine argued about the price of natural gas, so people 

stopped pumping it. In some places in Europe, people had 

no heating in the cold winter, and the temperature was 

down to -10 degrees C! 

Slowly, different countries are starting to produce 

their own energy in different ways, so they need less fuel 

from other places. Brazil already produces a lot of biofuels, 

and Norway and Iceland get most of their power from 

hydroelectric and geothermal energy. In the future, sunny 

Spain may get a lot of power from solar energy, and stormy 

island countries like Britain will use wind turbines and 

wave power generators. 

Today we produce electricity in huge power stations 

and send it through cables to places far away. This wastes a 

lot of energy. Big power stations lose heat, and more 

energy is lost when the electricity travels through the power 

cables. Surprisingly, about 66 per cent of the energy from 

burning fossil fuels in power stations never reaches our 

homes. 

Sometimes a group of power stations stop working or 

big power cables burn. When this happens, the lights of big 

cities may go out. Trains stop running and people sleep in 

their offices because they cannot go home. So what can we 

do about these problems? Is there a better way to make and 

send electricity? We may not find an answer to all these 

problems, but producing more power locally will help. 
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In the future, we may produce some of our electricity 

nearer to our homes. As new energy technologies become 

cheaper, we will use them in more and more places. People 

may get their electricity from a wind turbine in their street 

or a wave power generator at a local beach, and not from a 

big power station on the other side of the country. 

Our houses will make more electricity too. Many will 

have solar panels or wind turbines on their roofs. We may 

also put tiny turbines in kitchen and bathroom water pipes. 

Heat pumps in our walls may make hot water for the house, 

and perhaps the floors under our feet will make electricity 

when we walk on them. Each of these devices will only 

make a little power, but when we put them together, they 

will make a lot. 

Making things locally 

Why is it better to buy books and music that go 

straight to a computer instead of onto paper or plastic? The 

answer is that it saves a lot of energy. It saves fuel and 

materials for making the products and their containers as 

well. In the future, some companies will save energy by 

making things in a different way. 

Recently we have invented printers which print real 

objects from computer designs. Now they can even print 

objects with moving parts. Instead of making things like 

sports shoes and phones in factories and sending them to 

other countries, companies may sell designs for them. 

People will buy the designs and print the products at local 

'object printing shops', or even at home. 
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Object printing will be great for small products, but 

what about making something big, like a car? In 2010, 

visitors to a car show in Los Angeles were shown a very 

different way to make cars. There were extraordinary 

designs for cars made from extra-light and extra-strong 

materials. The most surprising idea was the Maybach DRS: 

a future car which will make itself from living materials. It 

will grow like a plant! 

If we can invent living materials, they will get energy 

from the sun in order to grow. Scientists will develop 

special ways to 'tell' these materials to grow into the parts 

of a car, or something else. Slowly the parts will appear, 

like fruit growing on a tree. Instead of sending heavy metal 

car parts in ships, companies will buy and sell the 

information that they need to grow the different parts. 

When we throw away living materials, bacteria in the 

ground will break them down into pieces - they will not 

produce any rubbish or pollution. In the future, people may 

want to grow many different products, like chairs and 

houses. Living materials are still just an idea: we have not 

made them yet. But one day, our factories may turn into 

farms! 

Imagine a world where products change when we 

want them to! It sounds like something from a Hollywood 

film, but a lot of people are studying this idea in 

universities around the world. They think that one day, 

millions of nanobots will join together and make 

themselves into objects at home. Each nanobot will be too 

small for our eyes to see. The objects will change when we 
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want them to: computers will tell the nanobots to move and 

become a different shape. If this happens one day, we will 

not need to throw anything away. If there is an object that 

we do not need, we will make it into something else. 

Imagine a desk which becomes a chair when you do 

not need to work, or a coat which gets longer when it rains. 

It sounds impossible, but some scientists believe that it will 

happen in fifty to a hundred years! 
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CHAPTER FIFTEEN 

Where Next? 

Today, about 7 billion people live on earth. In 2050, 

the population will be more than 9 billion. This means 

millions more cars, TVs, fridges, and computers - and 

many other machines that we have not invented yet. Where 

will we get the energy for all these things? 

In this book we have read about lots of ways to 

produce and save energy. Some ideas are very old. Others 

are quite new, and some of them look far into the future - to 

a time when objects can make themselves, and people are 

living in space. 

Which energy technologies will we use most in the 

future? We do not know the answer to this question, but we 

do know that we cannot use fossil fuels. Ten years ago, 

people argued about the idea that pollution from fossil fuels 

was changing the world's climate. Today, scientists agree 

that it is - and they think it is happening very fast! 

We are starting to build a future without fossil fuels. 

Turbines are appearing in rivers and on hills around the 

world, and people are starting to use new fuels. Every year, 

scientists are inventing new ways to make electricity from 

the things around us. We know a lot of ways to save 

energy, and some of us can even try to produce it ourselves. 

The big question is 'Can we change in time - before we 

destroy a lot of the natural world?' And the answer? We 

will have to wait and see. 

http://adapted-english-books.site/


More books on http://adapted-english-books.site 

 

- THE END - 

Hope you have enjoyed the reading! 

Come back to http://adapted-english-books.site to find more fascinating and exciting 

stories! 
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