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Alternative sources of energy - Introduction
☺Discuss: 
What is energy? What and where do we need it for?

Can you name any non-renewable energy sources?

Can you name any renewable sources?

What is meant by the term “alternative”? Can you find any synonyms?

Why do we speak about the “alternative sources” at present?

☼ Learn:

1. ENERGY = 
· comes from the Ancient Greek “energeia” and means activity, operation
· Energy is in everything. We use energy for everything we do, from making a jump to baking cookies to sending astronauts into space.

· Energy makes change possible. We use it to do things for us. It moves cars along the road and boats over the water. It bakes a cake in the oven and keeps ice frozen in the freezer. It plays our favourite songs on the radio and lights our homes. Energy is needed for our bodies to grow and it allows our minds to think.

· Scientists define energy as the ability to do work. Modern civilization is possible because we have learned how to change energy from one form to another and use it to do work for us and to live more comfortably.

· Energy is found in different forms including light, heat, chemical, and motion. There are many forms of energy, but they can all be put into two categories: potential and kinetic.

· Potential Energy

Potential energy is stored energy and the energy of position — gravitational energy. There are several forms of potential energy. 

Chemical Energy is energy stored in the bonds of atoms and molecules. Batteries, biomass, petroleum, natural gas, and coal are examples of stored chemical energy. Chemical energy is converted to thermal energy when we burn wood in a fireplace or burn gasoline in a car's engine. 

Mechanical Energy is energy stored in objects by tension. Compressed springs and stretched rubber bands are examples of stored mechanical energy. 

Nuclear Energy is energy stored in the nucleus of an atom — the energy that holds the nucleus together. Very large amounts of energy can be released when the nuclei are combined or split apart. Nuclear power plants split the nuclei of uranium atoms in a process called fission. The sun combines the nuclei of hydrogen atoms in a process called fusion. 

Gravitational Energy is energy stored in an object's height. The higher and heavier the object, the more gravitational energy is stored. When you ride a bicycle down a steep hill and pick up speed, the gravitational energy is being converted to motion energy. Hydropower is another example of gravitational energy, where the dam "piles" up water from a river into a reservoir. 

· Kinetic Energy

Kinetic energy is motion — of waves, electrons, atoms, molecules, substances, and objects.
Radiant Energy is electromagnetic energy that travels in transverse waves. Radiant energy includes visible light, x-rays, gamma rays and radio waves. Light is one type of radiant energy. Sunshine is radiant energy, which provides the fuel and warmth that make life on Earth possible. 

Thermal Energy, or heat, is the vibration and movement of the atoms and molecules within substances. As an object is heated up, its atoms and molecules move and collide faster. Geothermal energy is the thermal energy in the Earth.

Motion Energy is energy stored in the movement of objects. The faster they move, the more energy is stored. It takes energy to get an object moving, and energy is released when an object slows down. Wind is an example of motion energy. A dramatic example of motion is a car crash, when the car comes to a total stop and releases all its motion energy at once in an uncontrolled instant.

Sound is the movement of energy through substances in longitudinal (compression/rarefaction) waves. Sound is produced when a force causes an object or substance to vibrate — the energy is transferred through the substance in a wave. Typically, the energy in sound is far less than other forms of energy.

Electrical Energy is delivered by tiny charged particles called electrons, typically moving through a wire. Lightning is an example of electrical energy in nature, so powerful that it is not confined to a wire. 

2. ENERGY SOURCES

· Energy sources are divided into two groups: renewable – it means, this source of energy can be easily replenished and non-renewable – an energy source that we are using up and cannot be recreate.
Renewable energy sources include:
· Solar energy from the sun

· Wind

· Geothermal energy from heat inside the Earth

· Biomass from plants, which includes firewood from trees, ethanol from corn, and biodiesel from vegetable oil

· Hydropower from water turbines at a dam

Non-renewable energy sources include:

· Oil
· Natural Gas

· Coal

· Uranium

♣ Read: Why We Need Alternative Energy Sources

       FIND THE ANSWER IN THE TEXT.
The need for alternative energy sources is getting urgent, hence the development of renewable energy is moving fast. Nationally and internationally various individuals and research companies are creating new and exciting energy systems. Some of these apparatus are great works and need improving for massive use. Politician's world-wide are drafting policies and are making agreements to make greater use of these energy sources.

The first problem is that the fossil fuels are depleting in a rapid rate and are harder to retrieve. The consequence is that we can be facing an energy crisis in the future is we are not careful today. The energy prices will sky rocket and not be available for many individuals or countries. To avoid this doom scenario we need to find alternatives and used them to their full potential. Luckily this is already happening. 

The second problem is that the fossil fuels that are widely used today are harmful for the environment. In the early seventies and eighties there were people and even scientist who preach otherwise, but today the negative effects are showing. The earth is warming up and climates are changing. There are parts in the world were there be more rain and sunshine and others parts will be come dryer then they already are. Another negative effect is that the ozone layer is getting thinner which also leads to a warming up of the earth. These two effects compliment each other and make it even more crucial to make another step in a different direction. This step will lead us to the use of renewable energy.

Another problem lies in the development of small economies. Because the energy prices for crude oil are going through the roof, these countries suffer even more. Many of these countries need crude oil for their electricity and means of transportation. These high oil prices have their effect on almost everything. The monthly electricity costs for households increase among others like transport cost and prices for basic products. Hence, these high oil prices make it harder for these small countries to grow there economies.

The solution for the above problems can be resolved by renewable energy. Our beautiful planet gives us the opportunity to make proper us of sunlight, flowing water, strong winds, and hot springs and convert these into energy. These energy sources are abundant and free to use. We must be sure that we convert the energy the right way, without causing other problems that can again hurt our environment. Luckily the many efforts by individuals and companies show that this can be done.
☻ Solve:

          FIND THE WORDS:
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ATMOSPHERE

BIOMASS

CARBON DIOXIDE

COAL 
DAM

ECOSYSTEM

ELEMENT

ENERGY

ENVIRONMENT

FOSSIL FUEL

GREENHOUSE EFFECT

HEAT

HYDRO

OZONE

POWER

SOLAR

SUN

THERMAL

WATER

WEATHER

WIND
MATCH THE PICTURES TO THE SOURCES OF ENERGY:
1. SOLAR                      

2. WIND

3. GEOTHERMAL

4. BIOMASS 

5. HYDROPOWER
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 A)






B)                                                          C)
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                                           D)                                                                                                E)

CIRCLE THE SYNONYMS FOR THE WORD “ALTERNATIVE” 
What are the other words?
 Make sentences using these words. (Choose three of them).

             different
                               normal












substitute
                  optional 
                                                            

        ALTERNATIVE


   
primary

                 second                                   common
                                              





ordinary
                    usual
another

Alternative sources of energy – Energy used at homes

☺Discuss: 
What do we use energy in our homes for?

What consumes more energy in our homes?
What types of energy do we use in our homes?

Name some alternative heating systems.
What are the advantages of the alternative heating systems in buildings?

What do you know about electricity?

☼ Learn:

Keeping our homes comfortable uses a lot of energy. 
We need energy for:

·  heating,
·  cooling,
·  lightening, 
· powering electronics like TV 

There are different types of energy consumed in Czech households:

· electricity

· natural gas

· solid fuel ( wood, coil)

· propane

The most energy is used for heating, it is about 60% of the consumed energy in households.

The traditional ways to heat, which are not always economical and environmental friendly are:

· heating with electricity

· heating with natural gas

· heating with wood

· heating with coil

· heating with propane

· heating with light fuel oil

The alternative ways to heat, which are more expensive to buy, but are more economical and friendlier to the environment:
· geothermal heating

· solar heating

· solar water heating

· heating with corn
Electricity

· The energy sources we use to make electricity can be renewable or non-renewable, but electricity itself is neither renewable nor non-renewable.
· Electricity is the flow of electrical power or charge.
· Electricity is actually a secondary energy source.
· We get electricity from the conversion of other sources of energy, such as coal, nuclear, or solar energy.
· Despite its great importance in our daily lives, few of us probably stop to think what life would be like without electricity.
♣ Read: Why to heat with alternative systems?
FIND THE ANSWER IN THE TEXT.

When you improve your home with alternative energy heating you will benefit in three 
important ways:

1. Save thousands in heating and energy costs for years to come.

2. Improve the value of your home.

3. Get peace of mind from more predictable fuel and energy costs.

The key to a successful transition from fossil fuels to renewable resources is 
determining which alternative fuel is most abundant where you live, and therefore the 
cheapest.
The term alternative fuel describes wood, wood pellets, corn, wheat, rye and other 
biomass materials as well as solar energy, wind power, and water for micro-hydro or 
geothermal systems.

No matter which method of alternate heating or power you choose, they all benefit to 
some degree from the energy efficiency and of the Green Savings programme
which focuses on support for heating installations utilising renewable energy 

sources but also investment in energy savings in reconstructions and new buildings.

The programme will support quality insulation of family houses and non-panel 

multiple-dwelling houses, the replacement of environment unfriendly heating for low-emission

biomass-fired boilers and efficient heat pumps, installations of these sources in new low-energy 

buildings, as well as construction of new houses in the passive energy standard.
☻ Solve:

TRANSLATE THE CHART AND DESCRIBE THE DIAGRAM.
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	20%

	
	11%
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http://www.zmenaklimatu.cz/doma.html (Teplárenské sdružení 2007)

MATCH THE SCIENTISTS WITH NATIONALITY AND NVENTION
ANDERS CELCIUS (1701)


ENGLAND


RELATION BETWEEN EL.RESISTANCE, CUURENT AND VOLTAGE
MARIE CURIE (1867)


USA



STOVE, LIGHTENING ROD

THOMAS EDISON (1847)


GERMANY


E=m ∙ c² (mathematical equation about nature of energy)

ALBERT EINSTEIN (1879)

POLAND


LIGHT BULB

BENJAMIN FRANCLIN (1706)

USA



FIRST RADIOACTIVE ELEMENTS

JAMES PRESCOTT JOULE (1818)
SWEDEN


THEORY OF GRAVITATION

ISAC NEWTON (1642)


GERMANY


LAW OF THE CONSERVATION OF ENERGY

GEORGE SIMON OHM (1789)

AUSTRIA-HUNGARY
AC CURRENT
NIKOLA TESLA (1856)


ENGLAND


SCALE FOR MEASURING TEMPERATURE

Alternative sources of energy – Saving energy and protecting environment

☺Discuss: 
What is the connection between energy and environment?

Name some negative effects of energy sources on the environment.
Think about impacts of non-renewable sources (coal, natural gas, propane).

What are the advantages of solar energy?

Do you personally save energy and are you environmentally aware?

☼ Learn:

Energy sources have different impacts or effects on the environment. 

Some of these effects may include:

· emissions

· waste

· land or water use impacts

· others

Most of our carbon dioxide emissions come from using coal and petroleum fuels.

Impacts and effects on the environment of major energy sources:

Coal:
Coal is an abundant fuel that is relatively inexpensive to produce and convert to useful energy. 

However, producing and using coal has many impacts on the environment:
· mining operations remove the soil and rock above coal deposits, or  disturb land at its surface
· underground coal mining is a dangerous profession, and coal miners can be injured or killed in mining accidents
    Sulphur dioxide (SO2), which contributes to acid rain and respiratory illnesses 

    Nitrogen oxides (NOx), which contributes to smog and respiratory illnesses 

· carbon dioxide (CO2), which is the primary greenhouse gas emission from the burning of fossil fuels (coal, oil, and natural gas)
· mercury and other heavy metals, which has been linked with both neurological and developmental damage in humans and other animals
· pollution leaching from ash storage and landfills into groundwater has emerged as a new environmental concern
Natural gas:
Natural gas has many qualities that make it an efficient, relatively clean, and economical energy source. 

There are, however, environmental and safety issues with its production and use:

· Natural gas is made up mostly of methane, which is a very potent greenhouse gas.
· When geologists explore for natural gas deposits on land, they may have to disturb vegetation and soils with their vehicles.
· Well drilling activities produce air pollution and may disturb wildlife.
· Pipelines are needed to transport the gas from the wells, and this usually requires clearing land to bury the pipe.
Propane:

· Propane is a non-renewable fossil fuel, like the natural gas and oil it is produced from. 

· Like natural gas (methane), propane is colourless and odourless.

· Propane-fuelled engines produce much fewer emissions of carbon monoxide and hydrocarbons compared to gasoline engines. 

· Like all fossil fuels, propane emits water vapour and carbon dioxide, a greenhouse gas.
♣ Read: Energy from the sun.
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COMPARE THE IMPACTS OF SOLAR ENERGY ON THE ENVIRONMENT WITH THE ENERGY SOURCES ABOVE. 
(COIL, NATURAL GAS, PROPAN).
The sun has produced energy for billions of years.  Solar energy is the sun’s rays (solar radiation) that reach the Earth. This energy can be converted into other forms of energy, such as heat and electricity.

Radiant energy from the sun has powered life on Earth for many millions of years.                                                                                  Source NASA

In the 1830s, the British astronomer John Herschel famously used a solar thermal collector box (a device that absorbs sunlight to collect heat) to cook food during an expedition to Africa. Today, people use the sun's energy for lots of things. 

When converted to thermal (or heat) energy, solar energy can be used to:

· Heat water — for use in homes, buildings, or swimming pools

· Heat spaces — inside homes, greenhouses, and other buildings

· Heat fluids — to high temperatures to operate a turbine to generate electricity 

Solar energy can be converted to electricity in two ways:

· Photovoltaic (PV devices) or “solar cells” change sunlight directly into electricity. Individual PV cells are grouped into panels and arrays of panels that can be used in a wide range of applications ranging from single small cells that charge calculator and watch batteries, to systems that power single homes, to large power plants covering many acres.

· Solar Thermal/Electric Power Plants generate electricity by concentrating solar energy to heat a fluid and produce steam that is used to power a generator. In 2009, there were 13 solar thermal-power generating units operating in the United States, 11 in California, 1 in Arizona, and 1 in Nevada. 

The main benefits of solar energy are:

· Solar energy systems do not produce air pollutants or carbon-dioxide

· When located on buildings, they have minimal impact on the environment

Two limitations of solar energy are: 

· The amount of sunlight that arrives at the Earth's surface is not constant. It varies depending on location, time of day, time of year, and weather conditions. 

· Because the sun doesn't deliver that much energy to any one place at any one time, a large surface area is required to collect the energy at a useful rate. 


☻ Solve:
WHAT TO DO AND WHAT NOT TO DO TO SAVE MONEY, ENERGY AND ENVIRONMENT:
Leave the TV on in the living room while you are in the kitchen.
Switch to CLF (compact fluorescent) light bulb.
Run the dishwasher half full.
Put on a sweater instead of turning up the heat.
                  Leave the door open while air conditioning is on.
Go by bus.
Set the thermostat to the maximum so that you can wear shorts inside.
Leave your computer running all night.
                         Turn off the lights.
Open the shades and use the sunlight instead of a lamp.
DO YOU KNOW WHAT THESE SYMBOLS MEAN?
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