
 

RENEWABLE ENERGY RESOURCES (durée séquence 8h)  
 

1. Introduction (échange avec les élèves) 

Can you give me names of sources of energy ?   

What can you do with oil ? 

Why do we call it a fossil fuel ? 

What is the principal source of electricity in France ? 

Could you tell me what global warming means ? 

Could you explain what The Greenhouse effect is ?  

 

2. What you know about the different sources of energy  ( from the website nyfbfoundation.org) 

 
1. Most of the energy we use originally comes from  

    a) the sun  

    b) the air  

    c) the soil  

    d) the oceans 

 

2. Electrical energy can be produced from  

    a) mechanical energy  

    b) chemical energy  

    c) radiant energy  

    d) All of the above 

 

3. Coal, petroleum, natural gas, and propane are fossil fuels.  

They are called fossil fuels because :  

    a) they are burnt to release energy and they cause air pollution  

    b) they were formed from buried remains of plants and tiny  

        animals that lived hundreds of millions of years ago  

    c) they are nonrenewable 

    d) they are mixed with fossils to provide energy  

 

4. Gasoline is produced by refining which fossil fuel ?  

    a) natural gas  

    b) coal  

    c) petroleum  

    d) propane  

 

5. What sector of the French economy consumes most of the  

    nation’s petroleum ?  

    a) residential  

    b) commercial  

    c) industrial  

    d) transportation  

 

 

 
Match each kind of 

energy with the 

correct sentence. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Natural gas is transported mainly by  

    a) pipelines  

    b) trucks  

    c) barges  

    d) all three equally  

 

7. Global warming focuses on an increase in the level of 

which gas in the atmosphere ?   

    a) ozone  

    b) sulfur dioxide  

    c) carbon dioxide  

    d) nitrous oxide  

 

8. Solar, biomass, geothermal, wind … are all renewable 

sources of energy. They are called renewable because 

they  

    a) are clean and free to use  

    b) can be converted directly into heat and electricity  

    c) can be naturally replenished in a short period of time  

    d) do not produce air pollution 

   

9.  Electricity is the movement of   

    a) atoms  

    b) molecules  

    c) electrons 

    d) neutrons  

  

10. In a nuclear power plant, uranium atoms   

   a)combine and give off heat energy  

b) split and give off heat energy 

  c) burn and give off heat energy  

  d) split and give off electrons  
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To summarize 

 

Energy resources provide us with energy. There are different types of energy resources, including fossil fuels 

such as coal or oil, and stores of energy such as batteries. We can divide energy resources into two categories, 

non-renewable and renewable. 

 

 Non-renewable energy resources cannot be replaced once they are all used up. That means they 

cannot be renewed or replenished. Once they are gone they cannot be used again.  

 Renewable energy resources can be replaced, and will not run out (finish).  

 

Fossil fuels were formed between 350 million and fifty million years ago. The processes by which they formed 

are not totally understood. It seems that they are remains of ancient plants or animals. 

You already know that the climate has changed, continents have moved, mountains have been destroyed, 

seas have covered lands and this happened many times since the beginning of our world.  

It means that these remains have been covered by seas, then by sand and water again, then rocks…. forming 

layers. These layers going deeper and deeper. The pressure increased. After millions of year it became coal, oil, 

or natural gas depending on the depth, the pressure and the degree of humidity. 

 

The exchange of incoming and outgoing radiation that warms the Earth is often referred to as the greenhouse 

effect because a greenhouse works in much the same way. 

Incoming UV radiation easily passes through the glass walls of a greenhouse and is absorbed by the plants and 

hard surfaces inside. Some IR radiations, however, are trapped inside, thus warming the greenhouse. 

A similar phenomenon takes place in a car parked outside on a sunny day. 

 

Gas molecules that absorb thermal infrared radiation, and are in significant enough quantity, can force the 

climate system. These type of gas molecules are called greenhouse gases. Carbon dioxide (CO2) and other 

greenhouse gases act like a blanket, absorbing IR radiation and preventing it from escaping into outer space. 

The effect is the gradual heating of Earth's atmosphere and surface, a process known as global warming.  

These greenhouse gases include water vapor, CO2, methane, nitrous oxide (NO2) and other gases. Since the 

dawn of the Industrial Revolution in the early 1800s, the burning of fossil fuels like coal, oil and gasoline have 

greatly increased the concentration of greenhouse gases in the atmosphere, especially CO2.   

"Deforestation is the second largest anthropogenic source of carbon dioxide to the atmosphere.  

Atmospheric CO2 levels have increased by more than 40 percent since the beginning of the Industrial 

Revolution. 

 

The greenhouse effect, combined with increasing levels of greenhouse gases and the resulting global 

warming, is expected to have profound implications. 

If global warming continues unchecked, it will cause significant climate change, a rise in sea levels, increasing 

ocean acidification, extreme weather events and other severe natural and societal impacts. 

There are those that say that gases are not the cause of global warming, though that goes against the opinion 

of the global scientific community. "I think that measuring with precision human activity on the climate is 

something very challenging to do, and there's tremendous disagreement about the degree of impact. 

Many scientists agree that the damage to the Earth's atmosphere and climate is past the point of no return or 

that the damage is near the point of no return. It seems there are three options :  

 Do nothing and live with the consequences. 

 Adapt to the changing climate (which includes things like rising sea level and related flooding). 

 Mitigate the impact of climate change by aggressively enacting policies that actually reduce the 

concentration of CO2 in the atmosphere. 

Keith Peterman, a professor of chemistry at York College of Pennsylvania, thinks that the damage isn't to that 

point yet, and that international agreements and action can save the planet's atmosphere.  

Currently, some scientists are investigating how to re-engineer the atmosphere to reverse global warming.  

For example, theories published in the journal Science by researchers at the Institute of Atmospheric and 

Climate Science at ETH Zurich in Switzerland, proposed reducing cirrus clouds that trap heat.  

"If cirrus clouds behave like a blanket around the Earth, you're trying to get rid of that blanket," said professors 

of this institute. "You remove the water vapor, you remove the humidity and you prevent the normal cirrus 

cloud formation". Why not ! 

 

From the website : https://www.livescience.com/37743-greenhouse-effect.html 

 

3. Electricity around the world 

 

 

 

 

https://www.livescience.com/37003-global-warming.html


 

(travail à la maison ) 

Prepare a presentation of one minute. You 'll present the diagram and use the list of words below.  

 

 

 

 

 

 

 

 

 
 

 

 

    

 power stations 

    

 Electricity 

    

 coal energy 

    

 metal cables 

    

 transformers 

    

 pylon 

    

 220 V 

    

 High Voltage 400 000 V 

    

 substation 

 

 

 

 

 
From the website 

http://www.xtec.cat/monografics/cirel/pla_le/nottingham/susanna_amoros/ 

 

 

(échange avec les élèves sur les caractéristiques de l'électricité et les systèmes de protection électrique dans 

la maison ) 

 

To summarize 

 

There is no standard voltage throughout the world and also the frequency is not everywhere the same. 

Moreover, plug shapes, plug holes, plug sizes and sockets are also different in many countries. Those seemingly 

unimportant differences, however, have some unpleasant consequences. Most appliances bought overseas 

simply cannot be connected to the wall outlets at home. There are only two ways to solve this problem : you 

just cut off the original plug and replace it with the one that is standard in your country, or you buy an unhandy 

and ugly adapter. 

While it is easy to buy a plug adapter or a new "local" plug for your "foreign" appliances, in many cases this only 

solves half the problem, because it doesn't help with the possible voltage disparity. A 120-volts electrical 

appliance designed for use in North America or Japan will provide a nice firework - complete with sparks and 

smoke - if plugged into a European socket. 

It goes without saying that the lack of a single voltage, frequency and globally standardized plugs entail many 

extra costs for manufacturers and increase the burden on the environment. Pure waste and unnecessary 

pollution ! 

 

Single-phase voltage and frequency 

Europe and most other countries in the world use a voltage which is twice that of the US. It is between 220 and 

240 volts, whereas in Japan and in most of the Americas the voltage is between 100 and 127 volts.  



The system of current electrical generation and distribution was invented by a nineteenth century creative 

genius named Nicola Tesla. He made many careful calculations and measurements and found out that 60 Hz 

was the best frequency for alternating current (AC) power generating. He preferred 240 volts, which put him at 

odds with Thomas Edison, whose direct current (DC) systems were 110 volts. Perhaps Edison had a useful point 

in the safety factor of the lower voltage, but DC couldn't provide the power to a distance that AC could. 

When the German company AEG built the first European generating facility, its engineers decided to fix the 

frequency at 50 Hz. At that time, AEG had a virtual monopoly and their standard spread to the rest of the 

continent. Today, only a handful of countries (Antigua, Guyana, Peru, the Philippines, South Korea and the 

Leeward Islands) follow Tesla’s advice and use the 60 Hz frequency together with a voltage of 220-240 V. 

Originally Europe was 120 V too, but it has been deemed necessary to increase voltage to get more power 

with less losses. At that time the US also wanted to change but because of the cost involved to replace all 

electric appliances, they decided not to. Indeed the average US household already had a fridge, a washing-

machine, etc., but not in Europe.  

 

Plugs and sockets  

When electricity was first introduced into the domestic environment it was primarily for lighting. However, as it 

became a viable alternative to other means of heating and also the development of labor saving appliances, 

means of connection to the supply was required. In the 1920s, the two-prong plug made its appearance. 

At that time, some electricity companies operated a split tariff system where the cost of electricity for lighting 

was lower than for other purposes. 

As the need for safer installations grew, three-pin outlets were developed. The third pin on the outlet was an 

earth pin. The idea behind was that in the event of a short circuit to earth, a fuse would blow, thus 

disconnecting the supply. 

The reason why the world is now stuck with no less than 15 different styles of plugs and wall outlets, is because 

many countries preferred to develop a plug of their own, instead of adopting the US standard. In one sense 

those countries were actually right : the wobbly American plugs and their uninsulated prongs are almost 

prehistoric in terms of design and they are notoriously unsafe. 

For decades, the International Electrotechnical Commission (IEC) tried to develop a universal domestic power 

plug, but time and again political and economic issues threw a spanner in the works. In 1986, the IEC finally 

presented the universal standard plug (type N) to the world, but unfortunately the initial enthusiasm had 

dampened. It wasn’t until 2007 that Brazil became the first country in the world to adopt type N as its standard 

wall outlet and plug top. The establishment of type N as the sole standard was motivated by the urge to sort 

out the motley collection of plugs in use throughout the country. 

Many Latin-American, African and Asian countries are still in the same situation that Brazil used to be in. 

Standardizing on type N (or another safe and preferably widely used earthed plug system) is of course self-

evident. But some countries just never learn. In 2006, Thailand deemed it necessary to develop a whole new 

power outlet system of its own, albeit compatible with type C, which is currently gradually being phased in. The 

mind boggles ! 

 

From the website   https://www.worldstandards.eu/why-no-universal-plug/ 

 

 

 

 

 

 

 

 
4. Wind power   https://science.howstuffworks.com/environmental/green-science/wind-power5.htm 

Wind power uses the energy produced by air movement to turn the large blades of windmills. In the past, the 

motion of the blades was used to grind flour or pump water, but now the blades turn turbines, which rotate 

generators, to produce electricity. Wide, open and windy spaces are needed in order for this system to be 

efficient. 

 

The simplest wind-energy turbine consists of three crucial parts :  

 Blades – They are basically the sails of the system  

 A shaft - The wind-turbine shaft is connected to the centre of the rotor. 

 An alternator – It’s  a device using the properties of electromagnetic induction to produce electricity.  

It consists of turning magnets ( rotor ) inside a coiled wire made of copper ( stator ). We call this an 

alternator producing an alternating current. 

 

(Explication détaillée du fonctionnement d'un alternateur en anglais) 
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a. Different kinds of wind turbine 

 When you talk about modern wind turbines, you're 

 looking at two primary designs : horizontal-axis and 

 vertical-axis. Vertical-axis wind turbines (VAWTs) 

 are pretty rare.  
 As implied by the name, the HAWT shaft is 

 mounted horizontally, parallel to the ground. 

 HAWTs need to constantly align themselves  with 

 the wind using a yaw-adjustment mechanism. The 

 yaw system typically  consists of electric motors 

 and gearboxes that move the entire rotor left or 

 right in small increments to capture the most wind 

 energy available. HAWTs use a tower to lift the 

 turbine components to an optimum  elevation for 

 wind speed and take up very little ground space ( almost all of the components  are up  to 260 feet (80 

 meters) in the air ). 

 

b. The different parts of a wind turbine   

 

 Watch the video     "How do wind turbines work ?"  and complete the diagram below. 

 https://www.youtube.com/watch?v=qSWm_nprfqE&feature=youtu.be 

 https://www.youtube.com/watch?v=4J42HXUhAwg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Give 3 advantages and 3 drawbacks for using wind turbines. 

 

c. Advantages and drawbacks  

 The two biggest reasons for using wind to generate electricity are obvious :  it is clean and renewable.  

 Indeed, it doesn't release harmful gases like CO2 and nitrogen oxides into the atmosphere. We are in no 

 danger of running out of wind anytime soon. There is also the independence associated with wind 

 energy. Any country can generate it at home with no foreign support.  A wind turbine can bring 

 electricity to remote areas not served by the central power grid.  

 But there are downsides, too. Wind turbines can't always run at 100 percent power like many other 

 types of power plants because wind speed fluctuates. They can be noisy, hazardous to birds and bats. 

 Built in desert areas there is a risk of land erosion if you dig up the ground to install turbines. Also, wind is 

 a relatively unreliable source of energy, operators of wind-power plants have to back up the system 

 with a small amount of reliable, non-renewable energy for times when wind speed slows down. 

 

http://science.howstuffworks.com/motor.htm
http://science.howstuffworks.com/bat.htm


 

5. Solar power    

Watch the videos and try to explain how a solar panel works. What are the drawbacks of this technology ? 

https://www.youtube.com/watch?v=0elhIcPVtKE&feature=youtu.be 

https://www.youtube.com/watch?v=2mCTSV2f36A&feature=youtu.be 

 

To summarize 

You've probably seen calculators that have solar cells -- calculators that never need batteries, and in some 

cases don't even have an off button. As long as you have enough light, they seem to work forever. You may 

have seen larger solar panels on emergency road signs or call boxes, on buoys, even on satellites. 

You have probably also heard about the "solar revolution" for the last 20 years -- the idea that one day we will 

all use free electricity from the sun. This is a seductive promise : On a bright, sunny day, the sun shines 

approximately 1,000 watts of energy per square meter on the planet's surface, and if we could collect all of 

that energy we could easily power our homes and offices for free. 

 

Photovoltaic Cells : Converting Photons to Electrons 

Photovoltaic, as the word implies (photo = light, voltaic = electricity), convert sunlight directly into electricity.  

PV cells are made of special materials called semiconductors such as silicon, which is currently the most  

commonly used. 

Each silicon atom has four electrons in its outer shell. To complete the shell and achieve the most stable 

configuration, the atom would like to have eight instead. Each silicon atom shares each of its four electrons 

with four other silicon atoms. This sharing of atoms binds the atoms to each other, and these bonds are called 

"covalent" bonds. These covalent bonds cause the silicon atoms to form a very stable silicon crystal. Because 

all the valence electrons are involved in the covalent bonds, they can't move from one atom to another, and 

therefore a pure silicon crystal is a very bad conductor of electricity. 

However, we can make the silicon crystal conduct electricity with a sneaky trick : we add a small number of 

phosphorous atoms P to the silicon crystal. Each phosphorous atom has five electrons in its valence shell, 

instead of four. But only four of these electrons are needed to bond with four nearby silicon atoms, so the fifth 

one is left over. Because it is not involved in a bond, it can move much more freely through the silicon. This 

process of adding another element is called "doping". Because electrons have a negative charge, we call the 

doped material "N-material".  

Another way to make the silicon crystal conduct electricity is to add boron B, which has only three instead of 

four electrons in its valence shell. The doped silicon crystal that results will then have electron vacancies in its 

structure, called "holes". These holes can actually move, because nearby electrons can fill these holes, leaving 

behind a new hole nearby. This kind of material is called "P-material".  

The electron-hole concept may seem a little tricky at first. The simplest way to think of it is that in the "P-

material", the electrons can't move unless other electrons move out of their way. A hole is simply the space 

created by an electron moving out of the way. In any case, for either P or N type material, electrons can 

move, so that electricity can be conducted.  

When the two types of material are brought together with the "N-material" on the top, a very interesting thing 

happens. Some of the extra, mobile electrons in the "N-material" migrate over into the "P-material" and fill some 

of the holes there. This makes the upper layer of the "P-material" negatively charged, while the nearby  

"N-material" now lacks electrons and becomes positively charged. These charges create an electric field 

across the junction called a P-N junction. This electric field remains permanently "built-in". 

When photons of light strikes the material some electrons in the material absorb the photons, and become 

mobile. Because of the "built in" electric field, electrons are forced to move creating a current.   

 

Solar-powering a House 

What would you have to do to power your house with solar energy ? Although it's not as simple as just slapping 

some modules on your roof, it's not extremely difficult to do, either.  

First of all, not every roof has the correct orientation or angle of inclination to take advantage of the Sun's 

energy.  Of course, the modules should never be shaded by nearby trees or buildings, no matter the time of 

day or the time of year. If you have a house with an unshaded, south-facing roof, you need to decide what 

size system you need. This is complicated by the facts that your electricity production depends on the weather, 

which is never completely predictable, and that your electricity demand will also vary. These hurdles are fairly 

easy to clear. Meteorological data gives average monthly sunlight levels for different geographical areas. But, 

what do we do when the sun isn't shining ? Certainly, no one would accept only having electricity during the 

day. We need energy storage -- batteries. Unfortunately, batteries add a lot of cost and maintenance to the 

system. However, it's a necessity if you want to be completely independent. One way around the problem is to 

connect your house to the utility grid, buying power when you need it and selling to them when you produce 

more than you need. This way, the utility acts as a practically infinite storage system.  

If you decide to use batteries, keep in mind that they will have to be maintained, and then replaced after a 

certain number of years. The PV modules should last 20 years or more, but batteries just don't have that kind of 

useful life. Batteries in PV systems can also be very dangerous because of the energy they store and the acidic 

electrolytes they contain, so you'll need a well-ventilated, non-metallic enclosure for them.  

http://www.howstuffworks.com/battery.htm
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http://science.howstuffworks.com/electricity.htm
http://science.howstuffworks.com/battery.htm
http://science.howstuffworks.com/power.htm


The other problem besides energy storage is that the electricity generated by your PV modules, and extracted 

from your batteries is not in the form that's used by the electrical appliances in your house. The electricity 

generated by a solar system is direct current, while the electricity supplied by your utility (and the kind that 

every appliance in your house uses) is alternating current. You will need an inverter, a device that converts DC 

to AC.  

 

If PV is such a wonderful source of free energy, then why doesn't the whole world run on solar power ?  

Because right now it is still too expensive and it simply can't compete with the utilities. Part of the problem is that 

manufacturing needs to be done on a large scale to reduce costs as much as possible. Anyway the world is 

becoming increasingly aware of environmental concerns associated with conventional power sources and it 

makes photovoltaic a technology with a bright future. 

 

From the website :  https://science.howstuffworks.com/environmental/energy/solar-cell.htm 

 

6. Hydropower plant                      

Training for the EXAM 

Watch these 2 videos and complete the diagram below. Summarize in 20 lines what you've learnt. 

 

     https://www.youtube.com/watch?v=rnPEtwQtmGQ 

     https://www.youtube.com/watch?v=q8HmRLCgDAI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2 or 3 pupils tell us what they have seen trying to not read their notes. 

 

To summarize 

Worldwide, hydropower plants produce about 24 percent of the world's electricity and supply more than 1 

billion people with power. The world's hydropower plants output a combined total of 675,000 megawatts, the 

energy equivalent of 3.6 billion barrels of oil, according to the National Renewable Energy Laboratory. There 

are more than 2,000 hydropower plants operating in the United States, making hydropower the country's 

largest renewable energy source. The mechanics of the hydropower system are very similar to those of wind 

power, the only difference being that water turns the blades instead of wind. 

Most sites available for large-scale hydro-electric plants have already been developed. Therefore, new 

developments in hydro-electric generation are on a small-scale which are efficient when used to supply local 

needs.  

 

When watching a river roll it's hard to imagine the force it's carrying. If you have ever been white-water rafting, 

then you've felt a small part of the river's power. White-water rapids are created as a river, carrying a large 

amount of water downhill, bottlenecks through a narrow passageway. As the river is forced through this 

opening, its flow quickens. Floods are another example of how much force a tremendous volume of water can 

have. 

 

 

 

 

http://science.howstuffworks.com/question247.htm
http://science.howstuffworks.com/oil-refining.htm
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http://science.howstuffworks.com/flood.htm


Inside a classic hydropower plant 

Hydropower plants harness water's energy and use simple mechanics to convert that energy into electricity. 

They are actually based on a rather simple concept -- water flowing through a dam turns a turbine, which turns 

a generator.  

The water in the reservoir is considered as stored energy. When the gates open, the water flowing through the 

penstock becomes kinetic energy because it's in motion. The amount of electricity that is generated is 

determined by several factors. Two of those factors are the volume of water flow and the amount of hydraulic 

head. The head refers to the distance between the water surface and the turbines. As the head and flow 

increase, so does the electricity generated.  

 

 Dam - Most hydropower plants rely on a dam that holds back water, creating a large reservoir. Often, 

this reservoir is used as a recreational lake.  

 Intake - Gates on the dam open and gravity pulls the water through the penstock, a pipe that leads to 

the turbine. Water builds up pressure as it flows through it.  

 Turbine - The water strikes and turns the large blades of a turbine, which is attached to a generator 

above it by way of a shaft.  

 Generators - As the turbine blades turn, so do a series of magnets inside the generator. Giant magnets 

rotate around copper coils, producing alternating current (AC). 

 Transformer - The transformer inside the powerhouse takes the AC and converts it to higher-voltage 

current.  

 Outflow - Used water is carried through pipes and re-enters the river downstream.  

 

Another type of hydropower plant 

It’s called the pumped-storage plant. In a conventional hydropower plant, the water from the reservoir flows 

through the plant, exits and is carried downstream. A pumped-storage plant has two reservoirs :  

 An upper reservoir like a conventional hydropower plant 

 A lower reservoir - Water exiting the hydropower plant flows into a lower reservoir rather than re-entering 

the river and flowing downstream.  

Using a reversible turbine, the plant can pump water back to the upper reservoir. This is done in off-peak hours. 

Essentially, the second reservoir refills the upper reservoir. By pumping water back to the upper reservoir, the 

plant has more water to generate electricity during periods of peak consumption. 

 

Drawbacks of hydroelectric power plants 

 

Disrupts the aquatic ecosystems : The dams developed across the rivers can disturb the aquatic life and 

lead to their large scale destruction. There are chances that the fishes and other water animals may 

enter the penstock where they may get crashed. The dams can also disturb the mating seasons and 

mating areas of the water animals. 

In some cases the water animals have to swim against the water stream during breeding seasons, in 

such cases the dams create hindrances on their paths.  

 

Disruption in the surrounding areas : Due to construction of the dams lots of areas have to be cleared 

that disrupt the plant and animal life. In many cases even a number of trees have to be cut that 

destroys not only the plant life but also the animals dependent on them.  

Large scale human displacement : For the construction of the dams even the human beings living in the 

areas surrounding the river have to be shifted. Human beings tend to have strong attachments to the 

lands occupied by them and their ancestors since hundreds of years. People are convinced or forced 

to leave the land which is not only their shelter but also the source of income.  

Very high capital cost or investment : The initial cost of the construction of the hydroelectric power 

plants is very high. Lots of designing, planning, and testing goes into the construction of the dams. 

Construction of dams requires lots of steel, iron and cement which make the hydroelectric power plants 

very expensive. The project can contain multiple risks to humans and/or the environment. Any 

breakage in the dam can cause large scale destruction of the human, plant and animal lives. The 

failure of the Banqiao Dam in China resulted in the deaths of more than 171,000 people and millions of 

people were rendered homeless. 

Affects on environment : Though the hydroelectric power plants do not require any fuel, don’t produce 

greenhouse gases and don’t create pollution directly, it does have a number of detrimental effects on 

the environment. The construction activity of the dam itself disturbs the environment to a great scale. 

Over several years, a number of vehicles coming to the construction site for loading and unloading 

materials also emit greenhouse gases that directly affect the sensitive plants and animal life. 

From the website : https://science.howstuffworks.com/environmental/energy/hydropower. 

http://science.howstuffworks.com/question232.htm
http://www.brighthub.com/engineering/mechanical/articles/7730.aspx
http://www.brighthub.com/engineering/mechanical/articles/9265.aspx
http://www.brighthub.com/environment/science-environmental/articles/16692.aspx


 

7. Geothermal energy 

Geothermal energy comes from the inner core of the Earth. Geothermal energy is present on the 

surface of the Earth in the form of volcanoes, geysers and hot springs. Even though the amount of 

energy within the Earth is basically infinite, its exploitation is limited by site considerations. Favourable 

sites for geothermal energy extraction are rare and occur only where magma has been pushed up 

near the surface through cracks in the crust. The resulting "hot spots" are at 2 or 3 km from the surface, 

heating the water leaking in. From there, the steam and hot water may be used to turn turbines or to 

heat homes. 

 

How Geothermal Systems Work in your home. Explain.

 https://www.youtube.com/watch?v=y_ZGBhy48YI 

 

The Earth is a wonderful source of heat. Just ask the burrowing animals that depend 

on it for warmth in the winter. In fact, the Earth stores 47 percent of the solar energy 

that reaches us, making it a natural source of heat for our homes, if we can get it out. 

And we can. Geothermal heating and cooling systems move the heat from the 

ground into your home using the same technology your refrigerator uses to remove 

heat from food. The system provides coolness during the hot months twice as 

efficiently as any other air conditioning system. It's an elegant solution to home 

climate control. 

The heart of a geothermal system is a cleanly designed box that looks like the 

average gas furnace, except that it replaces the fuel burner with a refrigeration 

system that converts heat from the Earth into warmth for your home. Yes, geothermal 

systems use electricity, but because they only use it to move heat already available in 

the ground, they use a lot less than other electric heating systems. 

As documented by the Department of Energy and Environmental Protection Agency, 

geothermal heating and cooling is the most efficient home comfort system available, 

the "heating system for the 21st Century."  

 

Earth Friendly Geothermal Facts 

Earth Comfort systems are not only comfortable to you the owner, but they are 

friendly to the environment. They are perhaps the most earth-friendly way to have 

      your home environment work together with the world's environment.  

 

 They don't have an unsightly tank in the yard 

 They don't burn any fossil fuels in your house.  

 That makes them safer (nothing burning in the house) and cleaner (no toxic fumes released into 

the environment). 

 The heating and cooling comes from the temperature in the ground, a source renewed by the 

Sun's cycles.  

 It reduces overall environmental emissions by 70% as compared to electric with AC. 

 A house with geothermal is, on a source fuel basis, over 75% more efficient than heating a house 

with oil. 

 A house with geothermal reduces overall environmental emissions by 40% as compared to 

natural gas and central air conditioning. 

 

8. Biomass  https://www.youtube.com/watch?v=HZoPNJGi6ig 

 
Biomass materials are the remains of animal or plant life : wood, dried dung, animal waste and even 

garbage can be used as renewable sources of energy, to heat homes, cook food, and even produce 

electricity. The energy obtained by  burning wood was originally stored in the bonds of glucose formed 

during photosynthesis in leaves. As wood is burned, energy is required to break down the bonds into 

cellulose. Examples of widely used biomass energy systems are ethanol in petrol, the anaerobic 

digestion of municipal waste water, pigs’ waste (farmers collect the manure and add methane-

producing bacteria called methanogens in a controlled environment. The methane is collected and 

burned to produce electricity.), and the incineration of garbage. 

There are several other applications of biomass fuel. Ethanol is used in gasohol (10% ethanol, 90% 

petrol), resulting in a cleaner burning fuel,  emitting an average of 20% less carbon monoxide than plain 

petrol.  

 

 

 

 

 

 

http://matse1.mse.uiuc.edu/~tw/energy/glos.html#geo
http://matse1.mse.uiuc.edu/~tw/energy/glos.html#bio
http://matse1.mse.uiuc.edu/~tw/energy/glos.html#met
http://matse1.mse.uiuc.edu/~tw/energy/glos.html#gas


9. Tidal energy   https://www.youtube.com/watch?v=tSBACzRE3Gw 

 

The tide moves a huge amount of water twice each day, and harnessing it could provide a great deal 

of energy - around 20% of Britain's needs.  

Although the energy supply is reliable and plentiful, converting it into useful electrical power is not easy. 

There are eight main sites around Britain where tidal power stations could usefully be built. Only around 

20 sites in the world have been identified as possible tidal power stations. A few years ago, "tidal power" 

meant "tidal barrage". But these days there are other options as well. 

 

 

How it works:   Tidal Barrages 

These work rather like a hydro-electric scheme, except that the 

dam is much bigger. 

A huge dam (called a "barrage") is built across a river estuary. 

When the tide goes in and out, the water flows through tunnels in 

the dam. The ebb and flow of the tides can be used to turn a 

turbine, or it can be used to push air through a pipe, which then 

turns a turbine. Large lock gates, like the ones used on canals, 

allow ships to pass.  

The largest tidal power station in the world (and the only one in 

Europe) is in the Rance estuary in northern France, near St. Malo. It 

was built in 1966. 

 

A major drawback of tidal power stations is that they can only 

generate when the tide is flowing in or out - in other words, only for 

10 hours each day. However, tides are totally predictable, so we 

can plan to have other power stations generating at those times 

when the tidal station is out of action. 

 

 

 

 

 

20 sites in the world have been identified as possible tidal power stations. A few years ago, "tidal power" 

meant "tidal barrage". But these days there are other options as well. 

 

 From the website : http://www.darvill.clara.net/altenerg/tidal.htm 
 

 

 

 

 

   TOP 10 energy sources of the future 

 

   https://www.youtube.com/watch?v=uStFvcz9Or4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.darvill.clara.net/altenerg/hydro.htm
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1. Why are coal, oil and natural gas non-renewable resources?  

They contain carbon compounds. 

They cannot be replaced, except over millions of years. 

Once used, they cannot be used again. 

 

2. For a given amount of energy released, which fuel releases  

    the most carbon dioxide?  

Coal 

Oil 

Natural gas 

 

 

3. Which type of power station takes the least time to start up?  

Gas-fired power station 

Nuclear power station 

Coal-fired power station 

 

 

4. What problem does sulfur dioxide cause?  

It contributes to global warming. 

It harms the ozone layer. 

It contributes to acid rain. 

 

 

5. Why are uranium and plutonium used as nuclear fuels?  

They are metals. 

They release a lot of heat when they burn. 

They are radioactive 

 

 

6. Which of the following is an advantage of nuclear fuels?  

They are renewable energy resources. 

They do not emit harmful radiation. 

They do not produce greenhouse gases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Which of the following is a disadvantage of wind farms?  

They use a renewable energy resource. 

They are noisy and unsightly. 

They do not produce electricity at night. 

 

 

8. Which of the following is a disadvantage of 

hydroelectric power produced by using a dam?  

The power station only works when the tide comes in. 

River valleys and farmland are flooded by the dam. 

The power station only works on rainy days 

 

 

9. Where does the heat energy for geothermal    

    energy resources come from?  

From radioactive decay in rocks 

From hot water and steam in the power station 

From the Sun warming the ground 

 

 

10. Which of the following is a disadvantage of solar  

      cells?  

They can supply electricity in remote areas. 

They do not produce electricity at night. 

They need complex moving parts. 
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