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ENERGY

EARTH'S ENERGY BUDGET
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Unit [l Energy

1. WHAT IS ENERGY

Energy helps us do things. It gives us light. It warms our bodies and homes. It bakes cakes and keeps
milk cold. It runs our TVs and our cars. It makes us grow and move andghargyis the powerto
change things. It is the ability to do work.

Energy is LightLight is a type of energy we use all the time. We use it sow
can see. We get most of our light from the sun. Staying awake during the d
saves money because sunlight is free. At nigletmust make our own light.
Usually, we use electricity to make light. Flashlights use electricity, too. Thi
electricity comes from batteries.

Energy is Heat We use energy to make heat. The food we eat keeps our
bodies warm. Sometimes, when wenrar work hard, we get really hot. In the
winter, our jackets and blankets hold in our body heéte use the energy
stored in plants and other things to make heat. We burn wood and natural
to cook food and warm our houses. Factories burn fuel to ntlakeroducts
they sell. Power plants burn coal and natural gas to make electricity.

Energy Makes Things GrovAll living things need energy to grow. Plants use
light from the sun to grow. Plants change the energy from the sun into sugg
and store itin their roots and leavesl. YA Y| f & OF y Qi OKI Yy
sugars. Animals, including people, eat plants and use the energy stored in
to grow. Animals can store the energy from plants in their bodies.

Energy Makes Things Movdt takes emrgy to make things move. Cars run o
the energy stored in gasoline. Many toys run on the energy stored in batter,
Sail boats are pushed by the energy in the wind.

' FTOGSNJ I f£2y3 RIFIe&X R2 &2dz SOSNJ ¥SS
You needo eat some food to refuel.

Energy Runs Machinedt takes energy to run our TVs, computers and videg I;:_-;,:,_\r
games energy in the form oélectricity. We use electricity many times every ~ l
day. It gives us light, and heat, it makes things move, and it nuntgs and : *\

microwaves. Imagine what your life would be like without electricity. We mg
electricity by burning coal, oil, gas, and even trash. We make it from the en
that holds atoms together. We make it with energy from the sun, the wind,

falling water. Sometimes, we use heat from inside the Earth to make electr

O9b9wD, 5h9{ b Quhereb thefsanetarhobht bf @nergy
G2RFe a4 0KSNB ¢l a ¢gKSy GKS g2NIR
it up; we change it into other forms ehergy. When we burn wood, we chang
its energy into heat and light. When we drive a car, we change the energy
gasoline into heat and motion. There will always be the same amount of en
in the world, but more and more of it will be changed into héabst of that
heat will go into the air. It will still be there, but it will be hard to use.

Adapted from:http://www.need.org/needpdf/infobook activities/Eleminfo/IntEbpdf June 2012
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Fill in the gapsChoose among the following words:

NBySslof S F2NXY & -renewable gosgl fuels)

Before getting into knowing what are energy sources we must know what energy is. Energy is the
ability to do . Energy helps in powering business, manufacturing and transportation of
goods and services. There are many different ways in which the abundance of energy around us can
be stored, converted, and amplified for our use.

Energy cmes in different : heat light, thermal, mechanical, electrical,
chemical and nuclear energy. We all use energy for our daily work like when we walk, jump, eat food,
drive car, play etc. Energy in different waysuare transformed from

one type to another.

So, the energy sources from which we gain energy are classified broadly into 2 groups namely:
and

Adapted from:http://www.conserveenergyfuture.com/EnergySources.phjune 2012

Thinkand write.

What would you do if there was no electricity or gas ¢
petrol? How would you: '

1. have light in your house?

2. communicate witha friend?

3. take a hot bath or shower?

4. store food in summer

5. wash your clothes?

6. keep warm or keep cool?

7. travel to school or the next town or overseas?



http://www.conserve-energy-future.com/EnergySources.php
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Discuss the following questions in pairs.

PR

Where does electricitin your howse/flat come from?

Does your family use more electricity thanaverage family?

List five ways your family could use less electricity

Using the average family electricitpnsumption find out how many families make ypur
school. bw much electricity d the families of the whole school use in a daya year?

IER¢IB] In about 90 words write about how much "energy” we consume
these days as compared to when your parents and grandparents were
children.

It would do well for you to think about the follving:

arwdNE

How many motor vehicles (cars, motorbikes etc) does your family own?

How many did your parents/grandparents family own when they were children?

How do most people travel around their town, Slovenia and the world?

How does this differ from 50 arid0 years ago?

Think about all the electrical/gas appliances (entertainment, cooling, heating, lighting,
cooking, cleaning) you have in your homeéhen did they become available? Were they
around 10, 20 or 50 years ago?

Before these appliances were dahie what did people use instead?




Unit [ Energy

2. ELECTRICITY GENERATION IN SLOANEINAROUND THE

WORLD

Read the different information below carefully and then answer the

guestions

According to the Organization of American
States' Office for Sustainable Development,
the average American household uses aboy
10,000 kWh yearly.

In Slovenia, mpss electricity generation has beer
increasinggradually since 1990. Generation is
based mainly omuclear energy, coal and
renewable enegy sourcegmainly hydro). The
shares of these sources in 20@ére 36%, 34%
and 28% respectively.

An average school uses 1500 K\ay.

Imports by Energy Product
{t20SYyAl Q4 RSLISYRSy(
very close to the EAd5 average. Oil accounts
for over wo thirds of total imported energy,

while the corresponding share for natural ga
is 24%. The Russian federation and Algeria
{t203SYAl Qa &dzLL)X A SNF
energy has increased by 44% since 1990.

An Example of a
Typical CoaFired
PowerStation

A typical coafired
power station( TE
~2 00 y2 selecHiGybg blrningcoal in
boiler that heats up water, which is converted
into superheated steam. This steam drives a
steam turbine that in turn drives a generator thg
produces electricity.

A single codlired power station unit can power
many thtousands of houses as well as large
industry.

Howdoyoumakeelectricityfrom coal- animatedvideo
Sourcehttp://www.youtube.com/watch?v=e CcrgKLy#ebruary
2013,9:28

Slovenia occasionally exports electyidd

The structure of energyonsumption in Slovenia:

other countries (e.g.ltaly).
Solid fuels (9%), oil (67%) and gas (24%)

World dependence on different energy
sources

0.4 %

2.2 %

mm Coal
mmm Natural gas
Ol
Nuclear power
mmm Hydroelectricity
Biomass and refuse
mmm Other renewable sources

1 buildings (heating, ventilation/air
conditioning): 43%,

1 transport: 31%,

T buildings other 6%,

1 other 20%.
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Where Does the Energy Go in a Typical Home?

Enrengy Information Administration, Annual Energy Outlook 2004
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2KFG Aa {t20SyAlQa oA3a3Sai

2 KIG Aa GKS {t2@0SyAl Qa oA33

How much energy does Sknia import?

Has imported energy in Slovenia dropped since 19907

How does a codired power station generate electricity?

In a typical home energg used fodifferent purposes. How many percents of the whole

energyconsumption is spent fapace heatig and coolingwater heatingandlighting?

7. Energy consumed around the woiklgeneratedrom different sources. Make a list of
energy sourcesrom the biggest one down.

8. Make up your own two questions related to tabove information

YySNHe& a2 dz2NDOSK
G NBySslotS SySt

o0k wbdRE
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WHAT IS RENEWABLE ENERGY

Watch the video:20% renewable energy by 2020

Sourcehttp://www.youtube.com/watch?v=1cysaOnlv ,HBune 2012, 4 min

1. and energy dependence make it necessary to adapt our modes of
energy production.

2. In 2005, renewable energy made up % of the total energy consumption of the EU.

3. uses fneat the depth of the Earth.

4. An estimated surface area of million square metres of solar heat panels were installed

throughout Europe in 2006.

o

is called the sleeping giant of renewable energy sources.
6. is the world leader in the development of renewable energy.

Make your own list of key words from the definitions below.
Translate them into Slovene.

Natural resourcesome in all shapes and sizes. Water, air, trees, metal ores, landildiife, etc.
are all natural resources. Water and trees are renewable resources, meaning that we can always
replenishour water supply and we can always grow more trees.

While oil is a natural resource, it is not a renewable resourdéere are limitedamounts of oil in
the world and they will run out eventually.

Renewable energi energywhich comes frormatural resourcesuch asunlight wind, rain, tides,
andgeothermal heatwhich arerenewable(naturally replenished).

Renewable energy sources &arbon neutral that is, they do not destroy the environment by
increasing theCarbondioxide contentin the atmosphere. They help control teffects of Global
Warming and Climate Change.

Acarding to the latestUnited Nationgeport, nearly 80% of the global energy supply could be met
by renewable energy by 2050 if backed by the correct public policies.

Adapted from various sources (June 2012)

Key words in English Key words in Slovene

11
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2. TOP 10 RENEWABLE ROHBS OF ENERGY

Read and fill in the gaps in the right column with the words listed

below.

bioenergy solar energy geothermal energy wind energy ocean energy
tidal energy hydroelectric power

hydrogen the energy of theocean's waves

PSA, south of Spain
t K2G2Y { ~¢{

Most renewable energy comes either directly or indirectly

from the sun. Sunlight, or ,

be used directly for heating and lighting homes and other
buildings, for generating electricity, and for hot water heatir

solar cooling, and a variety of commercial and industrial ug

One of the Europe's oldest'modern’
windturbines in Tarifa, south of
Spain

t K2G2Y { ~¢{

The surs heat also drives the winds.

is captured with wind turbin

Then, the winds and the sun's heat cause water to evaporg

Hydroelectric power Credit:3JArmy
Corps of Engineers

When this water vapar turns into rain or snow and flows
downhill into rivers or streams, its energy can be captured

using

Switchgrass crops can be harveste(
to make biofuelsCredit: Warren
Gretz

Along with the rain and snow, sunlight causes plants to grg
The organic matter that makes up those plants is known ag
biomass. Biomass can be used to produce elgtyi
transportation fuels, or chemicals. The use of biomass for §

of these purposes is called

12
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NASA uses hydrogen fuel to launch
the space shities. Credit: NASA

also can be found in ma|

organic compounds, as well as water. It's the most abunda
element on the Earth. But it doesn't occur naturally as a ga
It's always combined with other elements, such as with
oxygen to make water. Once separated from another
element, hydrogen can be burned as a fuel or converted in

electricity.

The Earth's heatalled geothermal
energyescapess steam at a hot
springs in Nevada. Credit: Sierra
Pacific

Not all renewable energy resources come from the sun.

taps the Earth's internal heat

a variety of uses, including electric power production, and 1
heating and coahg of buildings. And the energy of the
ocean's tides come from the gravitational pull of the moon

and the sun upon the Earth.

Workers install equipment for an
ocean thermal engy conversion
experiment in 1994 at Hawaii's
Natural Energy Laboratory. Credit: 4
Resnick, Makai Ocean Engineering,
Inc.

In fact, comes from a number of

sources. In addition to ,

there's , Whare driven by both

the tides and the winds. The sun also warms the surface o
ocean more than the ocean depths, creating a temperature
difference that can be used as an energy source. All these

forms of ocean energy can be used to produce electricity

13
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Make sentences using the words on the left.

to generate
electricity

to capture

to vaporize

transportation
fuels

tides

steam,n.

hydrogen fuel

heating and
cooling

Write an abstract. In abot100 words, explain what renewable

energy is.

Use at least 3 linking words

Phrases that might come in handy

although on the other handlit is also..,

not only...but,...too,another point is that...
on the plus (minus) side,.moreover

one (dis)advatage is that...

wSySgloftS SySNHe& Aa
LO AaXd@®8KREa FNRYX
Its (dis)advantages are .../that it can...

In addition, it...

Sy

14
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Why do we need renewable energy ? Make a list of 5 reasons.

3. THE FUTURE OF ALTERNATIVE ENERGY

What do you think will happen in the field of renewable energy
sources in the future?

Reading the text below will help you realize what the plans gf the European Commission for
0KS FdzidzNB HINB (iS55 8§Sédohief SEdNBaAa LINBRAOUAZY A

L GKAY] X

L R2Yy4id GKAY] X
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64% of new power to be renewable over next decade

Renewable energy is set to make up nearly-tiiods of newelectricity
generation capacity installed in the BWer the next decade, according tc

new estimates by the European Commission. /
co X

The EU executive's update on its energy trends to 2030 report, publisi

without any public announcement, projects that renewable electricity v g

account for 64% of new eleatity generation capacity installed over the —

next decade up to 2020. Gas will make up 7%, coal 12%, nuclear 4% =

oil 3%. A

The new figures take into account the dramatic change in the economic context since the last 2007
scenario, as energytensive indutries have had to deal with production drops while new legislation
has been passed to encourage the deployment of renewable energies and @ficnt

technologies, it said.

As a result, the EU's more ambitious scenario, which also reflects the dggadigtbinding targets
on greenhouse gas emissions reduction and renewables, predictsethatvableswill make up
36.1% of total electricity generation in 2030.

The Commission expects wind, including both onshore and offshore, to dominate the renewables
market both in 2020 and 2030, followed by hydro power and biomass.

As renewables conquer ground, fossil fuel generation contracts significantly. The market share for
gas decreases to 17.8%, while coal and other solid fuels decrease to 21.1% of ttrialtglec
generation in 2030, the Commission says.

While the share of nuclear power falls considerably, its production volumes are set to remain at
current levels as some member states build new plants while others decommission them, either due
to ageing oma phaseout, the report states.

The wind industry dismissed the estimates for new wind power in 2030 as unrealistic. Despite nearly
doubling its expectations to 280 GW compared to its 2008 scenario, they were still far below the 400
GW that the industrytself expects to reach.

The European Wind Energy Association (EWEA) took issue with the Commission's assumption that
new wind power investments would slow from an annual average of 13.6 GW in the decade up to
2020 to 5.8 GW in the following decade.

"l find it unrealistic that after 20 years there would suddenly be a dramatic decline in wind power
investments, especially given the new scenario's high expectations for offshore wind energy up to
2020," said Christian Kjaer, EWEA's chief executive officer.

Adapted fromhttp://www.euractiv.com/energy/64new-powerrenewabledecadenews497859 June 2012

16
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1. WHAT IS A CARBBGIOOTPRINT

A CARBON FOOTPRIBI& measurement of all greenhouse gases we individually produce 4
has units of tonnes (or kg) of carbon dioxide equivalent.

A carbon footprintis defined as:

The total amount of greenhouse gases produced teatly and
indirectly support human activities, usually expressed in
equivalent tons of carbon dioxide (CO2).

In other words: When you drive a car, the engine burns fuel which creates a certain amount of CO2,
depending on its fuel consumption and thewlng distance. (CO2 is the chemical symbol for carbon
dioxide). When you heat your house with oil, gas or coal, then you also generate CO2. Even if you
heat your house with electricity, the generation of the electrical power may also have emitted a
certainamount of CO2. When you buy food and goods, the production of the food and goods also
emitted some quantities of CO2.

Your carbon footprint is the sum of all emissions of CO2 (carbon dioxide), which were induced by
your activities in a given time frameJsually a carbon footprint is calculated for the time period of a
year. The best way is to calculate the carbon dioxide emissions based on the fuel consumption. In
the next step you can add the CO2 emission to your carbon footprint. Below is a tatile foost
common used fuel€&Examples:

[ole) Each of the following activities addkg of C@to your personal
Fuel type|Unit [emitted | carbon footprint:
per unit

1 Travel by public transportation (train or bus) a distance ol
to 12 km (6.5 to 7 miles)

Petrol 1 2.3 kg T Drive with your car a distance of 6 km or 3.75 miles
litre (assuming 7.3 litres petrol per 100 km or 39 mpg)
1 Fly with a plane a distance of 2.2 km or 1.375 miles.
1 1 Operate your computer for 32 hours (60 Watt consumptic
Diesel 2.7 kg assumed)

l . ,
re f  Production of 5 plastic bags

1 Produwtion of 2 plastic bottles
Oil 1 f Production of 1/3 of an American cheeseburger (yes, the
(heating)| litre 3 kg production of each cheeseburger emits 3.1 kg of CO2!

The worldwide average igd tonnesofcarbon dioxide (CO2) per person per year. The average of all
industrialised nations is aboutl tonnesof carbon dioxide (CO2) per person per ydathe medium
and long term, the carbon footprint must be reducedégs than 2 tonnesf CO2per year ancper
person. This is the maximum allowance faustainable living

Adapted from:
FuturEnergiahttp://www.futurenergia.org/ww/en/pub/futurenergia2007/about.htm June 2012
Greencitizenshttp://www.greencitizens.net/ecopedia/article.php?ec_id=3551971200&he 2012
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SourceEncyclopedia of Earfdune 2012

Have a look at the list of countries by carbon dioxide pEpita and
compare the footprints of the following countries.

List of countries by carbon dioxide emissions per capita:
Hyperlink:http://en.wikipedia.orghviki/List_of countries_by_carbon_dioxide_emissions_per_capita

Carbon dioxide emissions (§Qmetric tons ofC&per capita- in 2008:
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