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UNIT 1
THE IMPORTANCE OF ELECTRICITY

Let’s warm up!

What comes in your mind when you hear
the word “Electricity”? Write down at
least 5 words or word combinations.
Work in pairs and justify your choice of
words and word combinations.

Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully and learn more about
the widespread use of electricity in the modern day.

Electricity is one of the most important innovations that people cannot
live without in the modern day. It is one of the most essential blessings that
science has given to mankind and it is vital for a human existence. Electricity
has significantly improved some aspects of modern life, technology, and
economy.

1. Light First and foremost, the use of electricity for lighting up light
bulbs is the biggest reason why we need electricity in our lives. The light bulbs
provide light to us and we can perform our tasks even after it is dark.

2. Domestic Appliances Today, everyday products and appliances (a TV,
a fridge, an iron, an electric bulb, a microwave, a dishwasher, a vacuum cleaner,
a heater, a computer, etc.) are electrically powered. Humans have become
dependent upon these household appliances because even one day without these
products is unimaginable and they make our life easier, safer, more comfortable
and more interesting. Moreover, access to electricity reduces the burden and
time required for household work.

3. Hospital and Medical Facilities Electricity also allowed us to become
healthier. Without it, hospitals would have significantly less medical equipment
like X-ray, computerized tomography (CT scan), positron emission tomography
(PET scan), etc. that is necessary for making a proper diagnosis. Electricity
saves lives and allows people to live longer.

4. Environmentally Friendly Vehicles Subways and electric buses are
the main forms of public transport for many countries. Other than that, in recent
years, many leading automobile companies have successfully developed electric
cars or electric bikes because they don’t create harmful by-products such as
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carbon dioxide emissions and don’t cause air pollution, climate change and
global warming.

5. Industrial Sector The importance of electricity in industrial operations
is the basis of a country’s economy. The industries that used manual labor and
manual machines for operations are now using electricity. It has made these
operations easier, cheaper and faster. This has resulted in achieving profits,
increasing the production line, making better quality products.

6. Communication The world without the Internet and communication is
impossible to imagine. With electrically powered gadgets, computers, mobile
phones, laptops, people now communicate with each other no matter how far the
distance is. The Internet invention has made everybody more aware of the world
they live in, and it has allowed us to learn about our surroundings and life all
over the world. Especially under the current circumstances — pandemic and
lockdown — it has given a wide range of possibilities to perform online classes,
e-commerce industry, to work from home, etc.

7. Electricity in Space One can think that the importance of electricity is
only limited to the earth, but it isn’t true. The electricity has reached space as
well. The satellites that are sent to space have to be there for a longer period. It
requires electricity to run because transporting other fuel ways to space is
dangerous and very expensive. This is why electricity is generated inside the
satellite or space stations. Access to space is made possible because of
electricity.

8. Entertainment Industry We can’t imagine our lives without
entertainment appliances and equipment because life will become very dull
without it. The employment of high-quality cameras used in shooting movies or
dramas runs on electricity. Other than that, cinemas are dependent upon
electricity for their smooth running. Similarly, the use of VCR and DVD players
in old times which started the rise of the entertainment industry cannot and
should not be forgotten.

9. Heating Electricity is also required for leisure and comfort of the
people. Electric heating systems are convenient because they are easy to use and
maintain. You can simply turn them on and off as needed. They are very
efficient, meaning that they convert a large percentage of the electricity they
consume into heat. They can be a cost-effective way to heat your home,
especially if you use a programmable thermostat to regulate the temperature.
They are a clean source of energy because they do not produce any emissions
from the location they are based in.

10. Electricity on Streets The street lights that are lighting up our streets
are an unspoken blessing for the people of the 20th and 21st centuries. People
can walk and work peacefully even at night because the electricity is lighting up
the streets and roads for us.

These are just some of the advantages of electricity.

But there are also some disadvantages and issues:



Firstly, power plants that generate electricity use a variety of energy
sources, some of which may pose a risk to human health and the environment.
For example, burning biomass releases sulfur dioxide and nitrogen oxides,
which can cause respiratory diseases, and carbon dioxide released during the
burning of fossil fuels affects climate change and the species composition of
flora and fauna.

Secondly, electricity is expensive. One of the primary reasons for
expensive electricity costs is the rising demand for fuel. Electricity is still
largely generated through the burning of fossil fuels that are non-renewable.
Once these resources disappear, the world will definitely suffer. People need to
learn how to value electricity and learn how to produce it from renewable
sources that are being discovered and developed.

Exercise 3. Make up the word combinations from columns A and B and
find their Russian equivalents in C.

A B C
1) renewable a) equipment 3arps3HEHHUE BO3yXa
2) global b) satellite PYYHOH TPy A
3) household c¢) work BpEAHBINA MOOOYHBIN MPOIYKT
4) medical d) pollutant OCHOBHOE 3arps3HSIONIEE BELIECTBO
5) fossil e) appliance BO300HOBJISIEMbIN UCTOYHHK
6) major f) pollution KOCMHYECKUN CITyTHUK
7) harmful g) warming HCKOIIa€MO€ TOIIJIMBO
8) climate h) fuel M3MEHEHHUE KJIMMaTa
9) space 1) source MEMIIMHCKOE 000pyI0BaHUE
10) manual J) by-product OBITOBOI MpUOOp
11) domestic k) change paboTa no oMy
12) air 1) labor rJ100anbHOE MOTETICHHUE

Exercise 4. Match each word to its synonym.

1) cost-effective

a) to illuminate

2) to light up b) to carry out
3) to perform ¢) household
4) application d) costly

5) domestic e) employment
6) reason f) humanity

7) expensive g) cause

8) dangerous

h) hazardous

9) mankind 1) fundamental
10) vital j) profitable
11) to improve k) to use

12) to consume

1) to upgrade



Exercise 5. Match each word to its antonym.

1) comfortable a) useless

2) to reduce b) pollution-free
3) essential c) dull

4) dangerous d) to increase

5) expensive ¢) depletable

6) interesting f) unpleasant

7) necessary g) safe

8) healthy h) unimportant
9) harmful 1) sick

10) renewable j) cheap

Exercise 6. Match the word to its definition.

1) electricity a) a device or tool specifically designed to perform a
particular function

2) mankind b) the action of accomplishing something

3) emission c) all of the living human inhabitants of the earth

4) convenient  d) a degree or grade of excellence or worth

5) achievement e) a physical phenomenon associated with stationary or
moving electrons and protons

6) appliance f) the release or discharge of a substance, such as gases,
particles, or energy, into the environment

7) to value g) the act of using or expending something in order to fulfill
a need or desire

8) domestic h) evaluate or estimate the nature, quality, ability, extent, or
significance of something

9) quality 1) suited to your comfort or purpose or needs

10) to consume ) relating to the running of a home or to family relations

Exercise 7. Translate the following compound word combinations into
Russian.

1. electrically powered gadget — 8. convenient heating system —

2. cost effective way — 9. under the current circumstances —
3. environmentally-friendly vehicle —  10. to cause air pollution —

4. carbon dioxide emission — 11. to burn fossil fuel —

5. to value manual labor — 12. high quality product —

6. to reduce household work — 13. to provide smooth running —

7. global warming reason — 14. to create harmful by-products —



Exercise 8. Complete the sentences with the words in the box.

environmentally-friendly, air pollution, housework, improve, fossil fuels, gadget,

by-product, convenient, appliance, carbon dioxide
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Cars are still one of the principal contributors to
This was cheaper than I expected.

I shop here because it’s :

have caused irreversible damage to the environment.

We're working hard to the situation.

Don't plug in an electrical with wet hands — you could get an
electric shock.

They use fabrics in their clothing made from recycled plastic
bottles.

There has been a sudden and worrying rise in the level of in

the atmosphere.
Modern devices such as washing machines, vacuum cleaners and steam
irons make easier.

10. In order to minimize waste, we need to explore alternative uses for the

Exercise 9. Find twenty-one household appliances in the puzzle. Read
across, down, and diagonally.
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Exercise 10. Answer the following questions.

l.

93]

Why is electricity essential for the functioning of medical facilities?

How do electric vehicles contribute to environmental improvement?

How does electricity support the development of industry and a country's
economy?

What role does electricity play in modern education?

How does electricity impact the entertainment industry?
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6. Why is electricity important for the operation of satellites and space
stations?

7. What household appliances rely on electricity, and how does this affect daily
life?

8. What disadvantages related to electricity are mentioned in the text?

Let’s listen and watch!
Exercise 1. Watch the video and answer the following questions.

[—
.

How do power stations generate electricity?

What are some renewable sources of electricity mentioned in the
video?

How do batteries work to produce electricity?

In what different ways is electricity used in our daily lives?
What are electric vehicles and how are they changing transportation?
Why is it important to use electricity safely?

»
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Exercise 2. Watch the video from 2:58 to 4:16 and make a list of
prescriptions that should be followed for the safe and wise use of electricity.

1. To reduce energy consumption. 5

2. ... 6. ...
3.... 7. ...
4 8
Let’s speak!

Read these facts about electricity. Choose the 3 facts that you think are the
most surprised. Work in pairs and exchange your thoughts.

1. Electricity powers 95% of the world's technology today.

2. The first electric power plant opened in 1882 in New York City.

3. Around 1.3 billion people live without reliable electricity globally.

4. FElectricity can travel at nearly the speed of light, around 186,282 miles per
second.

5. Around 70% of the electricity in homes is used for heating and cooling.

6. Electricity generation accounts for over 30% of global greenhouse gas

emissions.
7. Solar energy production increased by 300% within the last decade.
8. Electric vehicles are projected to comprise 70% of new car sales by 2040.

Let’s write!

Imagine waking up one day and all forms of electricity have disappeared.
Write a short paragraph describing how your day would change and how
you would adjust to this new reality.



UNIT 2
FOSSIL FUEL ENERGY

Let’s warm up!
Exercise 1. Read the following note about fossil fuels and name their types.

Fossil fuels are sources of energy that make our cars drive, heat and cool our
houses, help us cook our food and run all the machines that do various things in
our cites and towns. Most of the energy you use in your house to charge your
phones and iPads, watch TV and run the electronics you love to play with comes
from fossil fuels.

Exercise 2. Choose the pictures relating to fossil fuels.




Exercise 3. Test your knowledge on fossil fuels by answering the following
questions in pairs.

1. What do you know about fossil fuels and their role in our energy
consumption?

2. How do you think the use of fossil fuels affects the environment?

3. How does your community rely on fossil fuels for transportation or heating?

4. What changes have you noticed in discussions about energy sources over the
years?

5. How important is it for governments to invest in renewable energy
technologies?

6. In your opinion, what are some challenges we face when trying to reduce
fossil fuel usage?

7. What steps do you think people should take to become more aware of their
energy choices?

Let’s read, listen and watch!
Exercise 1. Follow the QR code and learn the words.

Exercise 2. Watch the video and say:

when fossil fuels were formed;

what they were formed from;

how they were formed;

under what conditions they were formed;

why they couldn’t form everywhere;

what major types of fossil fuels there are;

why fossil fuels are sought after energy sources;
how people use fossil fuels;

what disadvantages they have.

WX NN h W=

Exercise 3. Watch the video again and complete the video script. The first
letters of the missing words are given.

Fossil fuel is a term used to describe a group of energy sources that were
formed from 'a plants and organisms during the *C period
approximately from 360 to 286 million years ago even before the age of
3d . At that time the land was covered with s filled with
organisms and plants. As they died they sank to the bottom of swamps and
oceans and over millions of years started °d under layers of sand,
oc and other minerals. Different types of fossil fuels formed depending
on the combination of organic matter, temperature, time and p
conditions while decomposing.

There are three major types of fossil fuels: 8¢ , o1l and natural gas.
Coal was formed from ferns, plants and trees which °h due to pressure
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and heat. Oil was formed from small organisms like '°z plankton and
algae where pressure caused the more complex organic matter to decompose.
Natural gas was formed by the same process as oil only was exposed to more

h and pressure causing it to further decompose and turn into a
I2g form.
Fossil fuels are s after energy sources because they have a high

energy '“d . They are the world's dominant energy source. Fossil fuels

have a variety of '°a from '®e production to transport fuels. They

can also be used to make a variety of common products from !’p to

cosmetics to even some medicines. These resources have powered '3i

over history and continue to do so today.

Fossil fuels can be an "“a and cheap or in some cases a
and expensive form of energy depending on geographic

. For this reason, geopolitical issues arise due to scarcity caused by
the natural geographic allocation of these highly *?v resources.

Fossil fuels are considered non- 2°r resources because they
take millions of years to form which means that once they are used the resources
will not be r in a human lifetime. The gradual °d of the most
accessible fossil fuel reserves have forced companies to develop technologies
for extracting more challenging or unconventional reserves. In many cases this
means additional safety and environmental concerns as well as higher costs.
Fossil fuels are also the largest 2e of carbon dioxide, a greenhouse gas
which causes climate change. In addition, their production causes both
environmental and human health ?’j . These concerns have triggered
society to look at alternative sources of energy that are more environmentally
sustainable and renewable. That’s fossil fuels.

2OS
21|

Exercise 4. Make up the word combinations from columns A and B and
find their Russian equivalents in C.
A B C

1) zoo a) depletion MCKOMaeMO€e TOTUTHBO

2) natural b) location reorpaduueckoe pacrnoyioKeHue
3) organic c) density YTJIEKUCIIBIN a3

4) gradual d) fuel VCTOYHUK SHEPTUU

5) swamp e) gas KUBOTHBIN IJTAHKTOH

6) energy f) matter JIOCTYITHBIN 3ar1ac

7) geographical  g) resource dHEpreTUYecKas IMIOTHOCTh

8) carbon h) source PUPOIHBINA Ta3

9) power 1) lifetime MOCTEIICHHOE 00CTHEHUE

10) valuable ) plankton LEHHBIN pecypc

11) fossil k) dioxide JTHO 00JI0Ta

12) human 1) bottom MPOAOJKUTEIBHOCTD )KU3HU YETIOBEKA
13) accessible m) reserve OpraHuka
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Exercise 5. Match each word to its synonym.

1) to decompose a) influence

2) approximately b) silt

3) oil c) about

4) impact d) lack

5) issue e) to decay

6) clay f) problem

7) scarcity g) to be filled with
8) to be full of h) petroleum

Exercise 6. Find Russian equivalents to the following English words.

1) layer a) IpeBHUM

2) fern b) ocenath Ha JHO
3) ancient c) cioi

4) to sink d) paznararbcs

5) heat €) ManopOTHUK

6) scarce f) naBnenue

7) to extract g) TEeIIo

8) to replenish
9) abundant

h) 3aTBepaeBaTh
1) mpeoOpa3oBaThCs

10) to emit ) ObITH BOCTPEOOBAHHBIM
11) application k) npumenenue

12) to turn into 1) umeronuiicst B U30bITKE
13) to harden m) CKyIHbIN, TePUITUTHBIN

14) to decompose n) BOCIIOJHSATH
15) pressure 0) BBIIEISATh
16) to be sought after  p) noObIBaTH

Exercise 7. Choose the correct answer.

1. What was the main cause of the formation of fossil fuels?

a. Volcanic activity

b. Decomposition of ancient plants and organisms

c. Compression of sedimentary rocks

d. Chemical reactions in the Earth's crust
2. Which of the following types of fossil fuels was formed from small
organisms like zooplankton and algae?

a. Coal

b. Oil

c. Natural gas
d. Peat
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3. Which of the following is NOT a common product made from fossil fuels?

a. Plastics

b. Cosmetics

c. Medicines

d. Biofuels
4. What is the primary reason fossil fuels are considered non-renewable
resources?

a. They are not found in sufficient quantities.

b. They take too long to replenish.

c. They are too expensive to extract.

d. They are harmful to the environment.
5. What has been the main consequence of the depletion of accessible fossil
fuel reserves?

a. Increased investment in renewable energy

b. Stricter environmental regulations

c. Technological advancements in extraction

d. Higher prices for consumers
6. Which of the following is a major environmental concern associated with the
use of fossil fuels?

a. Loss of biodiversity

b. Depletion of freshwater resources

c. Increased greenhouse gas emissions

d. Soil erosion
7. What does the passage suggest as a potential solution to the issues
surrounding fossil fuels?

a. Continued reliance on fossil fuels with improved extraction methods

b. Transition to a balanced mix of fossil fuels and renewable energy

c. Immediate and complete abandonment of fossil fuels

d. Increased investment in carbon capture and storage technologies

Exercise 8. Complete the following sentences using the words in the box.

organic matter, ferns, natural gas, extract, emissions, abundant, scarce,
algae, oil, coal

l. have been around for millions of years and can be found in a
wide variety of habitats around the world.
2. It is important to the key points from the lengthy report to create

a concise summary.

3. Many cosmetic and skincare products, such as face masks and moisturizers,
contain extracts from due to their hydrating and nourishing
properties.
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4. At present, industrial hydrogen is produced from using a

process that consumes a great deal of energy while also releasing carbon into the

atmosphere, thus contributing to global carbon

5. This will be key to finding the best outcomes and W111 make best use of
resources for what is a priority across the city region.

6. The price of crude has a significant impact on global economies.
7. reserves are estimated to be in several countries,
including the United States, China, India, and Australia.

8. refers to any material that was once alive or derived from

living organisms.

Exercise 9. Find fifteen words related to fossil fuels in the puzzle. Read
across, down, and diagonally.

b ECOMPOSEGIXXUBACAGU
DA B UNUDANTW®PAIZIPY Y F X L
HY JDXMWY | Z X § 2 J CW X H
bQ@DENTS I T YCEXTRACTW
Yy cCcQP S CARCI T Y S WAMPB
Ov™MlLGCSBK I UAALGATET1IF
P F FEWI NACTCES S | B L E E
Y MU T G EFRKF ERNZP I U I M
S B I I CCAPLANIKTONMYSS
E LI OABP LM I COALUDTGR
P FONCOILVALUAZBILE J V I
. Y B ™M T 2 2 CL A Y ERBIRLUP

Let’s speak!
Read these facts about fossil fuels. Choose the 3 facts that you think are the
most surprised. Work in pairs and exchange your thoughts.

1. Fossil fuels were formed over 300 million years ago from ancient plants and
animals.

2. The European Union has been actively working to reduce fossil fuel usage
as part of its Green Deal. Many EU countries are investing heavily in renewable
energy sources and have set ambitious targets to become carbon-neutral by
2050.

3. Natural gas is often considered a "bridge fuel" in the transition from coal to
renewable energy sources because it emits less CO, when burned compared to
coal.

4. Oil s still the largest source of energy globally, making up 31%.

5. Burning fossil fuels releases over 35 billion metric tons of CO, annually.
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6. A recent study published in the BMJ found that 8.3 million deaths are
caused by air pollution each year, with 61% of those caused directly by fossil
fuels (The BMJ — a monthly international medical journal).

7. Although we typically harness fuel to create energy, it can also be used to
make a variety of products. Any time you use something with plastic
components, you may be handling the result of fossil fuel. For example, a water
bottle may have been made with oil or coal that was extracted from the earth’s
crust and modified to become a plastic.

8. About 80% of the world's energy comes from fossil fuels.

9. With the current rate of usage of coal, this resource could last another 1,000
years. We have enough oil to last about another 100 years. If our consumption
goes up by 5 percent, our current resources could run out sooner than expected.
10. Renewable energy could replace fossil fuels by 2050 if adopted widely.

Let’s write!
Translate the following sentences into English using your active vocabulary.

1. T'oproume nose3Hbple UCKONAaeMble 00Pa30BaJIUCh U3 PACTEHUI U OPraHU3MOB
B KAMEHHOYTOJIBHBIN ITEPHUO]] TTAJIE030MCKOU 3PHI.

2. B Te BpemeHa 3eMJII0 TMOKpbIBAIM 00JIOTA TOJIHBIE PACTCHUH W
MHUKpPOOPraHU3MOB, KOTOpPBIE OTMMpA, OCENAIM HA JHO W MWUIMOHBI JIET
paslaraJiMch 1oJ CJIOSIMHU UJja, IECKa U IPYTUX MUHEPAIOB.

3. KameHHsblil yrosb (OpMUPOBAICS W3 MAOPOTHUKOB, JEPEBHEB U APYTUX
pacTeHui, KOTOpbIE 3aTBEPAECBAIM IOJ BO3JCHCTBHUEM JaBICHUS U BBICOKOM
TEMIIEpaTyphl.

4. Hedts dopMupoBanace u3 60jee CI0KHON OPraHUKH (MEIKUX OPraHU3MOB,
TaKUX KaK 300TUIAHKTOH U BOJOPOCIIH).

5. Ilpupoanwiii ra3 dopmupoBajics Tak e, Kak U HepTh, HO OpraHuka
noJiBeprajgach BO3ACHCTBUIO 0o0Jiee BBICOKOW TeMmIepaTypbl U  OOJBILIETO
JIaBJICHU S, BCIEJACTBHUE YETO MPeoOpa3oBbIBaach B ra3000pa3Hyto Gopmy.

6. T'oproume noJsie3HbIE UCKOMAEMbIE OUE€Hb BOCTPEOOBAHBDI.

7. Onu 00Jaat0T BHICOKOM yI€IbHONU SHEPTEeTUYECKON MIIOTHOCTHIO.

8. CnekTp NpUMEHEHU FOPIOYUX MOJE3HBIX NCKOTIAEMBIX OTPOMEH.

9. HeBo300HOBIsSIEMbIE UCTOYHUKU HHEPrUM HE CMOTYT BHOBb IMOIOJHUTHCS,
€CJIM UCCSIKHYT.

10. 'oproune moJe3Hble UCKOTIAEMbIe — CaMblid KPYIHBIM MCTOYHUK BBIOPOCOB
YTJIEKHUCIIOTO ra3a.
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UNIT 3
HYDROPOWER

Let’s warm up!
Discuss the following questions in pairs.

e What are the main advantages and disadvantages of hydropower compared
to other renewable energy sources?

e How do environmental impacts, such as effects on local ecosystems and fish
populations, influence the development of hydropower projects?

e How does climate change affect the viability and reliability of hydropower
as a renewable energy source?

Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully to find out how
hydropower technology was developed.

Hydropower is electricity generated using the energy of moving water.
Rain or melted snow create streams and rivers that run to the ocean.

This energy has been exploited for centuries. The Ancient Greeks used
water wheels to grind wheat into flour. Placed in a river, a water wheel picks up
flowing water in buckets located around the wheel. The kinetic energy of the
flowing river turns the wheel and is converted into mechanical energy that runs
the mill.

Hydropower became a source for generating electricity. The first
hydroelectric power plant was built at Niagara Falls in the late 19" century.

A typical hydro plant is a system with three parts: an electric plant where
the electricity is produced; a dam that can be open or closed to control water
flow; and a reservoir where water can be stored. The water behind the dam
flows through an intake and pushes against blades in a turbine, causing them to
turn. The turbine spins a generator to produce electricity. The latter can be
transported over long-distance electric lines to homes, factories and businesses.

Hydroelectric power provides almost one-fifth of the world's electricity.
China remains the world leader in respect of total hydropower installed capacity
with over 370 GW. So, China, Brazil (109 GW), the United States (102 GW),
Canada (82 GW) and India (50 GW) were the top five largest producers of
hydropower in 2021. Hydropower is the cheapest way to generate electricity
today. That's because once a dam has been built and the equipment installed, the
energy source — flowing water — is free. It's a clean fuel source that is renewed
yearly by snow and rainfall.

There are some disadvantages of hydropower:

1. Damming rivers may destroy or disrupt wildlife and other natural
resources;
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2. The presence of hydroelectric dams changes the migration patterns of
fish (salmon, for example) and hurts its populations;

3. Constructions need a large area, it means that we flood a lot of lands;

4. Initial costs are significantly high (the average cost of building a small
hydropower plant is $10 million);

5. Most of the hydropower plants suffer from silt erosion and cavitation
problems. So, the maintenance costs are often 3-5% of the capital value of the
asset;

6. Hydropower plants can also cause low dissolved oxygen levels in the
water, which is harmful to river habitats.

Hydropower offers three major advantages when it comes to producing
clean energy that can help our planet combat climate change:

1. It is flexible energy. This means that, thanks to the fact that the amount
of water that passes from its natural or artificial source to the turbines can be
controlled, the generation of energy is always adapted to the needs of the
moment, thus avoiding waste. Likewise, the stored water, in addition to being
used to produce energy, can also be used to supply the surrounding communities
in case of need;

2. It is clean energy. The production of electricity through the use of water
does not produce waste. This does not happen with other energies, such as
nuclear or fossil fuel energy, which is the main cause of climate change;

3.1t is safe energy. Due to the high safety standards of dams and
reservoirs, accidents due to water leaks are nowadays very unlikely, which
makes hydroelectric energy a very safe alternative.

Exercise 3. Make up the word combinations from columns A and B and
find their Russian equivalents in C.

A B C
1) long-distance a) wheat BOJISTHOE KOJIECO
2) to install b) costs MPOJOJKATEIBHBIN CPOK CITYKOBI
3) water c¢) inhabitant HU3KUN YpPOBEHb KUCIOPOJIa
4) to run d) performance pBIO0XO/, pHIOOTIOABEMHUK
5) hydroelectric ¢) wheel MIPUBOJIUTD B IBUKECHNE MEIIBHUITY
6) fish f) lifetime yCTaHaBIMBATh 000PY/I0BaHUE
7) river g) power plant MepBOHAYAJIbHBIE 3aTPAThI
8) long h) electric line BBICOKAsi MPOU3BOAUTEILHOCTh
9) high 1) the mill MOJIOTh MIIEHUILY
10) low oxygen J) equipment TUAPOSTIEKTPOCTAHIIUS
11) initial k) ladder MPOTSHKEHHAS JIMHUSA JICKTponepeay
12) to grind 1) level peuyHoil oOuTaTeb
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Exercise 4. Match each word to its synonym.

1) to exploit

2) accessible

3) to save

4) impact

5) to produce

6) to damage

7) to turn

8) hurtful

9) to install

10) eco-friendly
11) to provide
12) performance

Exercise 5. Match the following words and word combinations to their

definitions.
1) water wheel
2) dam

3) intake

4) reservoir
5) blade

6) turbine

7) fish ladder

8) lifetime
9) cost-effective

10) equipment

a) harmful

b) to generate
¢) pollution-free
d) to spin

¢) available
f) to supply
g) efficiency
h) influence
1) to hurt

]) to store

k) to use

1) to set up

a) an artificial lake where water is collected and kept in
quantity for use

b) a series of pools arranged like steps by which fish can
pass over a dam in going upstream

c) a rotary engine actuated by the reaction or impulse or
both of a current of fluid (such as water, steam, or air)
subject to pressure and usually made with a series of
curved vanes on a central rotating spindle

d) providing good value for the amount paid

e) a machine for converting the kinetic energy of flowing
or falling water into useful forms of power, often in a
watermill

f) the duration of the existence of a living being (such as a
person or an animal) or a thing (such as a star or a
subatomic particle)

g) an arm of a screw propeller, electric fan, or steam
turbine

h) the machinery, tools, etc. that you need to do a job

1) a structure built across a stream, a river, or an estuary to
retain water

j) an opening through which fluid enters an enclosure
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Exercise 6. Complete the sentences with the words in the box.

upstream, salmon, reservoir, impact, generate, emissions, nonrenewable,
habitat, rainfall, fish ladder, spawning, hydroelectric plant, water wheels

1. The barrage also incorporates a to allow fish to get from
the tidal water to the fresh water and vice versa.

2. Many historic sites still showcase the remains of from
centuries ago.

3. The provides a for various aquatic plants and animals.

4. The earthquake had a devastating on the region.

5. Heavy caused flooding in several areas.

6. The kayakers paddled against the current.

7. The company is aiming to be carbon neutral and reduce to zero.

8. The river is teeming with during season.

9. Oilisa resource that is being depleted at an alarming rate.

10. The needs to more electricity.

Exercise 7. Answer the following questions.

1. What is hydropower? What kind of electricity is it?

2. How has hydropower been utilized historically before becoming a source of
electricity?

3. What energy does the flowing river have? What energy runs the mill?

4. When and where was the first hydroelectric power plant built?

5. What are the three main components of a typical hydro plant system? What
are their functions?

6. How does a hydroelectric power plant produce electricity?

7. What part of the world’s electricity does hydroelectric power provide?

8. Which countries were the top five largest producers of hydropower in 20217
9. Why is hydropower considered the cheapest way to generate electricity
today?

10. Why is hydropower a clean fuel source?

11. What are the consequences of damming rivers?

12. Why do we have to flood a lot of lands?

13. What is the average cost of a small hydroelectric power plant?

14. Why is hydropower renewable and readily-available?

15. What inventions help to save fish and its populations?

Exercise 8. Work in pairs and say whether the following statements are true
or false. Correct the false ones.

1. Hydropower is generated by the energy of moving air.
2. The first hydroelectric power plant was constructed at the Grand Canyon.
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China has the highest total hydropower capacity in the world.
Hydropower plants do not have any negative impact on fish populations.
The initial costs of building a small hydropower plant are low.
Hydropower plants can lead to low oxygen levels in river habitats.
Hydropower is the most expensive way to generate electricity.

Fish ladders are used to disrupt fish migration patterns.

XA B W

Let’s listen and watch!
Exercise 1. Watch the video and match the following words
and word-combinations with their Russian equivalents.

1) run-of-river dam a) TIOBBIIIATh

2) barrier b) moy1b30BaTHCS CIIPOCOM
3) to raise C) cuia

4) elevation d) mons

5) force €) pycioBas jgamoa

6) to release f) HeyCTONYMBBIN, HETTOCTOSIHHBIN
7) to be in demand g) NOJILEM

8) variability h) npensitcTBUE, Mperpaaa
9) intermittent 1) KOHKYPEHTHO CITIOCOOHBII
10) whopping J) BBICBOOOXKIaTh

11) share k) mpubpesxHbIit

12) cost-competitive 1) KostoccanbHbBIN

13) base-load m) npobiiema

14) concern n) U3BMEHYUBOCTH

15) riverside 0) 0a30BbIi, MUHUMAJIbHBIN

Exercise 2. Watch the video again and complete the video script.

Hydropower, or hydroelectricity, refers to the 'c of energy from
flowing water into electricity. It is considered a renewable energy source
because the water cycle is constantly renewed by the s . One of the
first uses of hydro energy was for mechanical milling, such as grinding
30 . Buttoday, modern hydro plants produce electricity using “t
and°g . The mechanical energy created by moving water spins rotors on
a turbine. This turbine is connected to an electromagnetic generator which
produces electricity when the turbine s

There are two main types of hydroelectrlclty production, ’d and
Sr Hydro-dams utilize the potential energy from dammed water to
produce electricity. A dam is a large °b constructed to raise the level
of water and control its '°f . The elevation created by the dam creates
gravitational force for turning the turbine when water is released. Some dams
also contain an additional ''r at their base where water is stored to be
pumped to the higher reservoir for release when electricity is in '*d
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The second form of hydroelectricity production is a run-of-river dam.
Because it is subject to natural water variability, it is more intermittent than a
dam.

There are various sizes of hydro plants that produce electricity. Large
hydro, greater than 30 megawatts. Small hydro, 100 kilowatts to 30 megawatts,
and micro hydro less than 100 kilowatts. The *H dam in the United
States is a “w power of 2,074 megawatts, which is enough to serve 1.3
million people. Of all renewable energy sources, hydropower holds the largest

g of worldwide electricity production.

Hydropower has several '°b It is a e form of
electricity, even though the initial building cost can be high. It is quite
By because water can be used as '°b power. In some cases,

dammed reservoirs can also help with flood control and be a reliable water
20g .

There are also some 2!'c with hydropower, especially when it
comes to large dams. Damming a river has a major %% on the local
environment, changing wildlife habitats, blocking 2*f passage, and often
forcing people in riverside areas to move out of their homes. In addition, dam
failures can be catastrophic, claiming the lives of those living 2*d
Hydro plants are also not completely free of greenhouse gas e . As
with most forms of energy, %c dioxide emissions happen during
construction, particularly due to the large quantities of 2’c used, and
plant matter in the flooded areas makes 2m , another greenhouse gas,
as it ¥d underwater. That's hydropower.

Exercise 3. Answer the following questions in pairs.

1. What does hydropower mean and why is it grouped as a renewable energy
resource?

2. When did people first use hydropower?

3. What part does a turbine serve in generating hydroelectric power?

4. What does an electromagnetic generator do in a hydro plant?

5. In the video, the main types of hydroelectric power creation are revealed to
be twofold. What are they?

6. What is the process by which hydro dams create electricity from gravity?

7. In what ways does run-of-river hydro differ from dammed hydro and why is
it said to be intermittent?

8. In which sizes do hydro plants come and how much power do they produce?
9. What is the number of people the Hoover Dam can power with electricity?
10. Why do some consider hydropower to be competitive when installation is
costly?

11. What sorts of environmental problems arise from constructing large
hydroelectric dams?

12. Why are hydro plants not completely free of greenhouse gas emissions?
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Let’s speak!
Read these opinions. Which one do you agree with the most and why?
Work in pairs and exchange your thoughts.

©

| really think hydropower is great! It's such a clean source of energy, and
it's super cheap to produce. | remember when my town switched to
hydropower for our electricity; my bills dropped significantly! Plus, it feels
good knowing that we're using nature to help power our lives without
harming the environment too much.

I'm totally against hydropower! The idea of flooding land and disrupting
ecosystems just seems awful to me. Back when they built that dam near
my hometown, | saw how people had to leave their homes, and many local
animals lost their habitats. It just felt so unfair, and | can't support
something that destroys lives and nature like that.

Honestly, I'm not so sure about hydropower. On one hand, | understand
the benefits, but | worry about the impact it has on wildlife. My family used
to visit a beautiful river for fishing every summer, but after they built a dam
upstream, the fish population dropped. | wish there was a way to balance
energy needs with protecting nature.

Let’s write!
Create an informational text explaining how dams work, focusing on the
different types of dams and their impact on local ecosystems.

23



UNIT 4
WAVE POWER

Let’s warm up!
Discuss the following questions in pairs.

e What do you think wave energy is?

e Do you know how waves are formed in the ocean?

e What are the main advantages and disadvantages of wave power compared
to other renewable energy sources?

e In which regions of the world is wave power most viable, and what factors
contribute to its potential success in those areas?

Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully to find out how different wave power
plants generate electricity.

Wave power is one of the most promising renewable energy sources.
There are three key factors that make electricity production from water more
sustainable and environmentally-friendly. Firstly, 71 % of the Earth’s surface is
covered by water. As a result, there is a very large territory in which to
operate.Secondly, water is 800 times denser than air, which means that a wave
power plant can generate large amounts of energy. Thirdly, water is constantly
moving: rainfall, flowing rivers, and tides. Constant movement results in a large
amount of kinetic energy, which can be harnessed to generate electricity.

Ocean waves are both clean and renewable sources of energy with a
tremendous worldwide potential of generating electricity. If wave energy is fully
exploited, about 40% of the world’s power demand could be supplied by this
resource — equivalent to as much as 800 nuclear power plants.

Wave energy is a form of solar energy. Winds are generated by the
heating of the earth. As winds move across the open surface of water, they
create waves. Energy is stored in waves as both potential energy and kinetic one.
The amount of energy transferred and hence the size of the resulting waves
depends on the wind speed, the length of time for which the wind blows and the
distance over which it blows.The wave energy output is measured by wave
speed, wave height, wavelength and water density.

Wave power is the transport of energy by ocean surface waves, and the
capture of that energy does useful work: electricity generation, water
desalination and the pumping of water (into reservoirs).

There are five main types of wave power plants:
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1. Absorbers are floating structures that extract energy from movements
on the surface. The kinetic energy is converted to electricity using linear or
rotary generators.

© 2008 AQUARET

2. Oscillating water columns are partially submerged structures. When
waves travel in and out, it forces air through turbines at the top of the structure.
Movement of the turbines powers a generator, converting their kinetic energy
into electricity.

©2008:/AQUARET:

3. Attenuators have hinged 'arms', extracting energy from their relative
movements. They are connected to hydraulic pumps, which convert the kinetic
energy into electricity.

© 2008 AQUARET
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4. Overtopping devices function like tidal barrages, trapping water and
releasing it through turbines. Movement of the turbines powers a generator,
converting their kinetic energy into electricity.

2008 AQUARET

5. Oscillating wave surge converters have a hinged paddle, extracting
energy from its relative movement. The paddle's motion drives hydraulic pumps,
which power generators to convert kinetic energy into electricity.

The advantages of wave energy:
1. Reliable. Water power is not influenced by weather conditions or the time of
year.
2. Renewable. Water is constantly moving and cycling around the Earth. It will
never run out — so energy from water can always be harnessed.
3. Energy efficient. Water is dense. The larger the mass of an object, the more
kinetic and gravitational energy it has. Thus, more energy can be harnessed and
converted to electricity. So, water-based power is a highly efficient form of
energy generation.
4. Cost-effective. Once in operation, it's cheap to produce electricity using
water power plants.
5. Economic advantages. Using renewable energy resources such as water
power reduces the reliance on imported fossil fuels and creates job
opportunities.
6. Clean energy. Land remains undamaged in its natural state. Wave energy
plants are situated offshore and reduce any risk of soil pollution.
7. Innovative. Capturing wave energy and converting it into electricity is a
difficult task but this allows innovative devices to be designed.
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The disadvantages of wave energy:
1. Ecological problems. Constructing wave power plants alters the nearby
environment. Habitat damage and flooding are common side effects. Wave
power plants are associated with thermal and noise pollution.
2. High initial cost. Constructing wave power plants is expensive. However, it's
expected that construction costs will fall as technology improves.
3. High maintenance costs. The equipment used is subjected to constant water
exposure and requires regular maintenance to prevent corrosion and ensure its
use.
4. Lack of accessibility. Approximately one-fifth of the world’s countries (44)
are landlocked.

Exercise 3. Make up the word combinations from columns A and B and
find their Russian equivalents in C.

A B C
1) oscillating a) power 3arps3HEHUE MTOYBBI
2) wave b) desalination MIPUIIUBHOE YCTPOMCTBO
3) energy c) device W3BIICKATh YHEPTHIO
4) overtopping  d) consumption OTIPECHEHUE BO/IbI
5) to extract e) demand K0J1e0aTeNbHbIN BOJISIHON CTOJIO
6) water f) pollution noTpeOJIeHne SHEPTUn
7) power g) country BOJIHOBAsSI DJIEKTPOCTAHITHS
8) sustainable h) power plant CIIPOC Ha JIEKTPOIHEPTUIO
9) soil 1) energy yCTOMYMBas SHEpreTuKa

10) landlocked  j) water column  cTpaHna, He uMeroIIas BbIX0/Ia K MOPIO

Exercise 4. Match each word to its synonym.

1) amount a) to power
2) to harness b) huge

3) sustainable c) to decrease
4) tremendous d) transfer

5) to reduce e) viable

6) to drive f) quantity

7) transport g) to provide
8) to supply h) to exploit
9) shortage 1) to capture
10) to trap j) lack
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Exercise 5. Match the word to its antonym.

1) partially
2) to capture
3) constantly
4) lack

5) viable

6) strong

7) useful

a) surplus

b) useless

c) to release
d) impossible
e) completely
f) sometimes
g) weak

Exercise 6. Match the following words and word combinations to their

definitions.

1) promising

2) wave

3) renewable
4) to reduce

5) to drive
6) desalination
7) to release

8) density

9) to run out
10) demand

a) relating to forms of energy that are produced using the
sun, wind, etc., or from crops, rather than those using fuels
such as oil or coal

b) the process of removing salt and other minerals from
water

c) to allow a substance to flow out from somewhere

d) the relationship between the mass of a substance and its
size

e) to use something completely so that nothing is left

f) a need for something to be sold or supplied

g) to provide the power to keep a machine working, or to
make something happen

h) a raised line of water that moves across the surface of an
area of water, especially the sea

1) showing signs of future success or achievement

j) to make something less in size, amount, degree,
importance, or price

Exercise 7. Translate the following word combinations into Russian.

1. constant movement — 7. tremendous potential —
2. promising source — 8. energy efficient —

3. large amount —
4. fossil fuel —
5. key factor —

9. length of time —
10. energy output —
11. nuclear power plant —

6. weather conditions — 12. water density —

28



Exercise 8. Complete the sentences with the words in the box.

water columns, weather conditions, sustainable, offshore, soil pollution,
tide, seawater, water density, landlocked countries, extract

1. The industrial waste has led to severe in the surrounding
area.
2. Oscillating have no moving parts in the water, and

therefore pose little danger to sea life.

3. The energy system must switch as soon as possible to renewable and
sources of energy.

4. Ocean currents are driven by a range of sources: the wind, tides, changes in

, and the rotation of the Earth.

5. This was especially the case for , which depended

heavily on relatively more expensive land transport.

6. The company is building a plant that will desalinate :

7. He made a mistake of trying to further information from our
director.

8. Ocean-based sources of marine litter include the shipping and fishing
industry, military fleet and research vessels, platforms and fish

farming installations.

9. The basin is designed to release 250 million US gallons (950,000 m?) of
water captured at high twice a day.

10. make it impossible for airplanes to take off.

Exercise 9. Form the nouns from the columns A (adjectives) and B (verbs).

A B
1. long — 1. to consume —
2. dense — 2. to move —
3. high — 3. to absorb —
4. accessible — 4. torely —
5. hot — 5. to produce —
6. efficient — 6. to exploit —
7. reliable — 7. to transport —
8. effective — 8. to generate —
9. economic — 9. to perform —
10. innovative — 10. to convert —
11. typical — 11. to maintain —

12. to corrode —
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Exercise 10. Answer the following questions.

Why is wave power one of the most promising renewable energy sources?
Could wave power replace other energy sources and in what circumstances?
What kind of energy is wave power closely linked?

How are the wind and waves formed?

What two forms of energy is wave power stored in?

What does the amount of energy transferred depend on?
What is the wave energy output measured by?

What useful work does wave power do?

What types of wave energy devices do you know and what
is their main function?

10. What are the advantages of wave power?

11. What disadvantages of wave power do you know?

WX WD =

Let’s listen and watch!
Exercise 1. Watch the video and match the following words and word-
combinations with their Russian equivalents.

1) truly unmatched a) CXOJCTBO, IMOJI00Ke

2) to sound bizarre b) (30.) uncrast sSHEpPrHS

3) similarity C) I3

4) spine d) peruar

5) gateway €) MOMCTUHE HEJOOLCHEHHBIN
6) raw power f) mpoiyKTUBHBIN

7) fruitful g) OCHOBa, KapKac, XpeoeT

8) lever h) crpanHo 3By4arth

9) chunk 1) 3Mee00pa3HbIi

10) serpent-looking J) YCTpPOMCTBO 0TOOpa MOIIIHOCTH
11) wearing and tearing k) gacTb, Kycok

12) power take-off 1) exxeromHo

13) untapped market m) U3HOC U Pa3pbIB

14) annually n) HETPOHYTHIN PHIHOK

Exercise 2. Watch the video again and say whether the following statements
are true or false. Correct the false statements.

1. The Waveline Magnet uses the gravitational force of falling water to
generate energy.

2. Wave energy could potentially provide over half of the electricity needed in
the U.S. annually.

3. The Waveline Magnet has been in development for more than a decade.

4. Wave energy production is most efficient during the summer months.
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5. The main challenge of using wave energy is the high cost of installing wave
converters.

6. Seawater is highly corrosive due to its combination of moisture, oxygen, and
salt.

7. The Waveline Magnet generates energy by pressurizing seawater.

8. Wind turbines and wave energy converters work on the same principle of
capturing kinetic energy.

9. The Waveline Magnet was tested off the coast of California.

10. Bacteria in seawater can contribute to the corrosion of wave energy devices.

Exercise 3. Answer the following questions in pairs.

1. How does the process of wave energy generation compare to wind energy in
terms of efficiency?

2. What does the Waveline Magnet’s structure look like, and how does it
work?

3. What challenges do startups face when developing wave energy technology?
4. How does wave energy influence on the environment?

5. Why do waves produce more energy in winter?

6. Why is seawater more corrosive than freshwater, and how does this affect
wave energy technology?

7. What factors determine the amount of energy that can be harvested from
waves?

8. How feasible is wave energy as a primary power source for homes in the
near future?

9. Why might wave energy be a better option than solar or wind energy in
certain locations?

Let’s speak!
Read these facts about wave energy. Choose the 3 facts that you think are
the most surprised. Work in pairs and exchange your thoughts.

1. Wave energy can generate up to 5 times more power per square meter than
solar panels in ideal conditions.

2. A single kilometer of wave energy devices can power over 10,000 homes
annually.

3. Scientists have developed smart buoys that not only generate power but also
monitor climate and ocean pollution.

4. By 2040, over 200 commercial wave energy plants are expected to be
operational, mostly along the coasts of South America and Australia.

5. Experimental wave stations in Japan continued operating even after an 8.0-
magnitude earthquake and a tsunami.

6. Wave energy is one of the quietest power sources — its noise level is lower
than that of most marine animals.
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7. The first floating city powered entirely by wave energy is under

development off the coast of Norway.
8. Some next-gen wave converters use Al to adapt in real time to changing

wave patterns, boosting efficiency by 40%.

Let’s write!

L

Exercise 1. Write the labels in the correct place on the diagram.

air generator pylons and cables turbine
chamber pipe shaft waves

Exercise 2. Match the first part of each sentence with the correct ending.

1) Waves a) powers a generator.

2) The pipe b) converts the energy into electricity.

3) The turbine c) is fitted with a turbine.

4) The air d) is connected to a shalft.

5) The turbine e) is sucked back down the pipe when the waves leave
the chamber.

6) The shaft f) is sent via pylons and cables to homes around the
country.

7) The generator g) crash into a chamber and drive air into a pipe.

8) The electricity h) rotates as the air is forced past it.
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Exercise 3. Write sentences about the pictures, using the prompts.

1. As waves crash ...

chamber, seashore, drive, air,
pipe, top, chamber

2. The pipe is fitted with
a turbine ...

rotate, air, force, past

3. As the waves leave the
chamber ...

air, suck, pipe, keep, turbine,
move

4. The turbine i1s connected to
a shaft which ...

power, generator, convert,
energy, electricity

5. Electricity is sent ...

pylon, cable, home, country
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UNIT 5
SOLAR ENERGY

Let’s warm up!
Discuss the following questions in pairs.

What do you know about solar energy and how it works?

Why do you think people are interested in using solar energy today?
Have you ever thought about using solar energy in your own life?
What challenges can we face when trying to use more solar energy?

Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully and learn more about different ways of
harnessing solar energy.

All life on Earth is fundamentally dependent on energy emitted by the
Sun. Thanks to solar energy, the process of photosynthesis is carried out.
Besides, the Sun gives warmth to plants and animals, which is necessary for
their life. The Sun causes the water on the Earth's surface to evaporate, resulting
in clouds that eventually provide fresh rainwater.

Although the surface temperature of the Sun is about 5,700 °C, the
intensity of solar energy on the Earth's surface is relatively low. This is due to
the significant distance from the Sun to the Earth, as well as the fact that some
of the radiation is absorbed by the Earth's atmosphere. Moreover, the amount of
solar energy reaching the Earth's surface depends on the weather and climatic
conditions of a particular geographical area.

Nevertheless, if harnessed effectively, this abundant and diffused energy
source could satisfy all future energy needs. Nowadays solar electricity systems
use direct and indirect methods of harnessing the energy of the Sun.

J%n

Solar Cell Solar Panel Solar Array Solar Panel System
One solar cell 60 or 72 cells together Panels wired together Complete PV system
measures 6" x 6"  make a 250-400w panel make a PV array with inverter, wiring, etc.
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Direct methods use \V 5%
photovoltaics (PVs), commonly p e
known as solar cells. When light i il o
strikes the junction between a g, L WL W T 1_
metal and a semiconductor (for """ T L
example, silicon) or between two | = I — l
different semiconductors, a small =~~~
electric voltage is generated. Electode
Typically, a single photovoltaic Solar Cell
cell produces only about two watts of power. However, by connecting numerous
individual cells together in solar-panel arrays, it is possible to generate hundreds
or even thousands of kilowatts of electricity. Such systems have been used for
water pumps and communication systems in remote locations, as well as for
weather and communication satellites. The main disadvantage of solar cells is
their dependence on the time of day and seasonal changes.

Solar radiation

Black absorber
plate

tubes

Thermal insulation

Transparent screens

Flat-plate collector

Indirect methods involve the accumulation of solar radiation in order to
use for heating or boiling certain liquids, powering turbines and eventually
producing electricity. For this purpose different solar collectors are used.

The most prevalent type of solar collector is the flat-plate collector, which
comprises a dark metal plate covered by one or two sheets of glass. Glass allows
sunlight to enter while reducing heat loss through convection and radiation. A
dark metal plate is typically made of materials with high thermal conductivity
(like copper or aluminum) and has a special coating to absorb more sunlight.
This plate absorbs sunlight and converts it into heat.
Under the plate, there are pipes where a liquid, usually
water, flows. This liquid gets heated by the plate and
can be used for applications such as domestic hot water
heating, space heating, and even swimming pool
heating.

A type of solar thermal collector used for
Parabolic trough harnessing solar energy and generating electricity on a
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large scale is a parabolic trough. It consists of long, curved mirrors shaped like a
parabola, which focus sunlight onto an absorber tube (receiver tube). The tube is
filled with a special liquid, usually molten salt (40% potassium nitrate, 60%
sodium nitrate), that gets hot from the focused sunlight. This hot working liquid
goes through a heat exchanger to make steam from water. The steam can drive a
turbine connected to a generator, converting thermal energy into electricity.
Parabolic troughs are usually equipped with a tracking system that allows them
to follow the sun's movement across the sky throughout the day. This maximizes
the amount of sunlight captured and enhances efficiency.

Solar Dish Concentrator .

Surling engine
and generator

Cavity Receiver

Solar Tracking

system T Supporting Structure

Stirling solar dish

The Stirling solar dish is a type of solar energy technology that combines
a parabolic dish collector with a Stirling engine to convert solar energy into
mechanical power, which can then be used to generate electricity. Using a
tracking system, the dish follows the position of the Sun across the sky to ensure
that sunlight is continuously focused on the receiver. The Stirling engine
operates on the principle of cyclic compression and expansion of a gas (usually
helium or hydrogen) that transfers heat from the receiver. The heat causes the
gas to expand, pushing a piston and generating mechanical work. Then this
mechanical power is converted into electrical energy by a generator. Stirling
solar dishes can be deployed individually or in arrays, making them suitable for
both small-scale and large-scale applications.

As we strive for energy independence and sustainability, harnessing solar
energy 1s essential for ensuring a reliable and clean energy future. By investing
in solar technologies and infrastructure, we can pave the way for a more
sustainable energy system that decreases our reliance on fossil fuels, preserves
natural resources, and promotes a healthier planet for future generations.
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Exercise 3. Make up the word combinations from columns A and B and
find their Russian equivalents in C.

A
1) solar-panel
2) communication
3) heat
4) weather
5) molten
6) large-scale
7) remote
8) parabolic
9) tracking
10) sustainable
11) to emit
12) curved
13) diffused
14) to enhance

B C
a) sunlight CIIyTHHK CBSI3U
b) efficiency H30THYTOE 3¢PKAJIO
c) system KpyITHOMACIITa0HOE MPUMECHECHHE
d) mirror pacIuiaBJIeHHasl COJIb
e) arrays yAaJIEHHOE MECTOTOJIOKEHUE
f) trough W3JIy4aTh COJTHEYHBIN CBET
g) radiation paccestHHOE U3JIyYeHUe
h) conditions yCTONYMBas PDHEPreTUKa
1) power TennooOMeHHUK
J) exchanger CHCTEMa OTCIIC)KMBAHUS
k) application yJIy4lIaTh MPOU3BOAUTEIILHOCTh
1) satellite COJIHEUHbIE OaTapeun
m) location napaboanyecKuil KEnoo
n) salt MIOTO/THBIE YCJIOBUS

Exercise 4. Match each word to its synonym.

1) to absorb

2) to harness

3) significant

4) to comprise
5) prevalent

6) accumulation
7) to convert

8) abundant

9) to enhance
10) to preserve

a) to exploit
b) plentiful

c¢) widespread
d) to capture
e) to transform
f) essential

g) to save

h) to include

1) to improve
J) storage

Exercise 5. Match the word to its definition.

1) coating

2) to emit

3) turbine

4) piston

a) a machine that converts fluid motion, typically from
steam, water, or air, into mechanical energy through

rotational movement
b) the process by which green plants and some organisms

convert sunlight into chemical energy using carbon
dioxide and water.
c) a cylindrical component that moves up and down

within a cylinder, converting pressure into mechanical
work in engines or pumps

d) situated far away in distance

37



5) semiconductor  ¢) to change from a liquid state to a vapor, often due to an
increase in temperature or decrease in pressure

6) remote f) the act of increasing in size, volume, or quantity, often
resulting from heating or other external influences

7) diffused g) a material that can conduct electricity under certain
conditions

8) photosynthesis  h) a layer applied to a surface for protection, decoration,
or enhancement of properties, such as durability or
appearance

9) expansion 1) spread out over a wide area

10) to evaporate J) to release a substance, such as light, heat, or gas, into
the surrounding environment

Exercise 6. Translate the following compound word combinations into
Russian.

1. energy emitted by the Sun — 6. solar radiation accumulation —

2. to carry out photosynthesis process — 7. heat loss prevention techniques —
3. to cause water evaporation — 8. domestic hot water heating —

4. to satisfy all future energy needs — 9. future generations' well-being

5. to harness weather satellite — 10. parabolic dish collector —

Exercise 7. Complete the sentences with the words in the box.

solar collector, evaporate, tracking system, emit, photosynthesis, power,
radiation, photovoltaic cell, satellites, receiver, solar energy

1. A strong, alternating current heats a resistive filament, causing it to

electrons.

2. Understanding is important for understanding life, the

development of the atmosphere on earth and possibly renewable hydrogen

generation in the future.

3. The most common technology for harvesting energy from sunlight is the
based on silicon.

4. In recent decades, technologies using panels have been
designed to capture energy from the sun and convert it to electricity.

5. The easiest way to avoid is to absorb it, like wearing a lead apron
when you get an x-ray at the dentist.

6. There are solar cell arrays on , where they are used to the
electrical systems.

7. The double means viewers can watch one digital channel while

recording another.
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8. The results of a would indicate where gaps exist in the
system and would provide a better sense of geographical differences in
submissions to the data bank.

9. These materials readily absorb , including the infrared
portion of sunlight.
10. The rock keeps the area clean and allows any small spills to rather

than be absorbed into the soil.

Exercise 8. Find eighteen words related to solar energy in the puzzle. Read
across, down, and diagonally
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Exercise 9. Answer the following questions.

1. How does the Sun contribute to life on Earth?

2. Why is the intensity of solar energy on the Earth's surface relatively low
compared to the Sun's surface temperature?

3. What are the main advantages of using solar energy as an energy source?

4. How do direct methods of harnessing solar energy work, and what are their
limitations?

5. Explain the working principle of a flat-plate collector.

6. Describe the key features and working mechanism of a parabolic trough
solar collector.

7. What are the main components and operating principle of a Stirling solar
dish system?

Exercise 10. Choose the title for the text that fits best.

e Photovoltaic Cells and Their Impact on Global Communication Systems
e Solar Energy: Technologies and Future Potential
e The Sun's Heat: A Comprehensive Guide to Thermal Processes
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Let’s listen and watch!

Exercise 1. Watch the video and match the following words and word

combinations with their Russian equivalents.

1) to intercept

2) layer

3) bond

4) to wander

5) tiny particles

6) to knock

7) metal fingers

8) to be reliant on smth
9) to draw

10) to reflect

11) dislodged electrons
12) to sandwich

13) floating solar farms
14) to string

a) CBsI3b, COCUHECHHUE

b) orpaxkath

¢) (30.) BbIOMBATH

d) 3axxuMath

¢) MmepexBaThIBaTh

f) Omyxnath, OpoaAUTH

g) MeIbYanIIIie YaCTHIIBI
h) (30.) mputsAruBath

1) TIacT, cJIon

J) monaraThbcs Ha 4To-JIu00
k) meTanmindeckue mTbIpu
1) nnaBy4me conHeunbie pepmbl
m) (30.) 0OBEUHHATD

n) CMEIICHHBIE 3JIEKTPOHBI

Exercise 2. Watch the video again and say whether the following statements
are true or false. Correct the false statements.

1. The Earth receives a significant amount of solar energy, much more than
what is currently used by its population.

2. Solar panels are primarily made from a material called copper.

3. The process of converting solar energy into electricity involves the
movement of electrons in silicon cells.

4. Solar energy is consistently available throughout the day, regardless of
weather conditions.

5. The most efficient solar cells can convert a large percentage of sunlight into
electricity.

6. Many people in developing countries lack access to reliable electricity,
making solar energy a safer option.

7. According to the video solar energy can completely replace all other energy
sources immediately.

Exercise 3. Answer the following questions in pairs.

How much solar power does the Earth intercept?

What are the main components of a solar cell?

How do solar cells generate electricity from sunlight?

What are some of the challenges in relying completely on solar energy?
How efficient are solar cells currently available?

Nk WD =
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6. What are some potential solutions to the challenges of relying on solar
energy?

7. Where is solar energy already a more viable option compared to traditional
electricity sources?

Let’s speak!
Read these opinions. Which one do you agree with the most and why?
Work in pairs and exchange your thoughts.

o

I really think solar energy is amazing! | remember when my family installed
solar panels on our roof, and our electricity bill dropped significantly. It
felt great knowing we were using a clean energy source and contributing
to a healthier environment for everyone.

Honestly, | don't buy into all this solar energy hype. | used to work on a
farm that relied heavily on solar for water pumps, and let me tell you, we
often faced issues on cloudy days. If the sun isn't shining, those panels
aren't doing much good for us!

I'm kind of torn about this whole solar energy thing. On one hand, it
sounds great in theory, but what if there are problems with efficiency? |
mean, my uncle tried installing panels, but his house doesn't get much
sunlight in winter, so he's been second-guessing his decision ever since.

Let’s write!

What do you think about the prospects for the development of solar energy
in Belarus? Express your point of view in an Opinion Essay. Write 200-250
words.

Structure:

1. Introduction (indicate the issue to be considered, as well as your position on
it).

2. Main part (point out opinions that are opposed to yours, explain why they
have a right to exist, and also provide arguments in favor of your opinion).

3. Conclusion (express your point of view in other words).

Useful phrases:

to my mind...

in my opinion / view...

I firmly believe...

[ am (not) convinced that...

I (definitely) feel / think that...
it seems / appears to me...
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UNIT 6
WIND ENERGY

Let’s warm up!
Read the following quote and say if you share the point of view expressed in
it or not.

“Solar power, wind power, the way forward is to collaborate with nature - it's
the only way we are going to get to the other end of the 2 1st century” (Bjork)

Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully and learn more about different ways of
harnessing wind energy.

For millennia, humanity has understood the remarkable potential of
harnessing the wind. From ancient mariners who relied on its force to propel
their ships across vast oceans, to farmers using windmills to pump water and
grind grain, the ability to capture and utilize this natural resource has been a
cornerstone of innovation and progress. The ingenuity of our ancestors laid the
groundwork for what would eventually evolve into modern wind power.

Wind is the movement of air caused by differences in air pressure in the
atmosphere, which result from the uneven heating of the Earth's surface by the
Sun. Because the Earth's surface is irregular and tilted, different areas heat up at
different rates. When warm air rises, it creates a pressure imbalance, causing
cooler air to rush in to fill the space. That’s the wind!

Generating wind energy is all about kinetic energy, also known as the
energy of motion. A wind turbine takes the kinetic energy of wind and turns it
into electrical energy. The most common type of turbine used today are
horizontal-axis wind turbines, which have two to three long, flat propeller blades
that face the direction of the wind. Less common are vertical-axis wind turbines,
which have blades that look like the beaters in a mixer and don’t have to face the
wind to capture energy. This latter type
1Is not as efficient at producing
electricity.

Each wind turbine has a set of
propeller blades on a rotor at the top of
the turbine tower. The rotor is covered
by a nacelle, which contains a shaft and
generator. The wind spins the blades,

Wthh also dI'lVeS the I'OtOI', Wthh then Horizontal-Axis Wind Vertical-Axis Wind
Turbine (HAWT) Turbine (VAWT)
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turns the shaft, which runs the generator. The electricity produced by the
generator flows down the turbine tower and through a transformer to be
converted to the right voltage to be transmitted to our power grid. The bigger the
wind turbine, the more energy it can produce. Turbines are also tall because
wind blows more consistently and faces less resistance higher up in the air.

Other important parts of a turbine are the anemometer and the controller.
The former measures wind speed and sends this information to the controller.
The latter turns the turbine on when the wind reaches 7—11 miles per hour and
turns it off if the wind gets too strong, around 55 miles per hour, to prevent
damage to the blades.

Wind farms — essentially, groups of wind turbines — are often located on
agricultural lands and in rural areas. Most are owned by independent power
producers that sell the electricity to utilities and consumers. There are three
major types of wind farms:

1) Land-based wind farms consist of multiple wind turbines strategically
placed in open areas, such as plains, hills, or coastal regions, where wind
resources are abundant. Land-based wind farms are expanding rapidly
worldwide, with countries like the United States, China, and Germany leading in
installed capacity.

2) Near shore wind farms are installations that harness wind energy
located in shallow waters close to the coastline. These farms are designed to
capture the benefits of offshore wind resources while minimizing some of the
logistical and environmental challenges associated with deeper offshore
installations.

3) Offshore wind farms are large-scale installations that harness wind
energy in bodies of water, typically located several miles from the coast.
Offshore turbines are anchored using various foundation types, including:
Monopolies (large cylindrical structures driven into the seabed, suitable for
shallow waters); Jacket Foundations (a lattice-like structure providing stability
in deeper waters); Floating Platforms (designed for deep-water installations,
these platforms allow turbines to be anchored to the seabed with mooring lines),

etc.

-~

Monopile i H Jacket
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In conclusion, wind energy stands as a pivotal force in the global shift
towards sustainable and renewable energy sources. Its ability to harness natural
wind currents for electricity generation offers a clean, efficient, and increasingly
cost-effective alternative to fossil fuels. With advancements in technology, such
as larger turbines and floating wind farms, the potential for wind energy
continues to expand, unlocking new opportunities in both onshore and offshore
environments.

Exercise 3. Make up the word combinations from columns A and B and
find their Russian equivalents in C.

A B C
1) to grind a) region HaKJIOHHAs TOBEPXHOCTh
2) tilted b) energy MPpUOPEXHBIN pailoH
3) shallow c) damage MOTJIOIIATh SHEPTUIO
4) pressure d) grid M3MEIbYaTh 3€PHO
5) uneven ¢) capacity KJIIOUeBas cuia
6) coastal f) imbalance HEpaBHOMEPHBI HarpeB
7) to capture g) current BOJIOEM
8) body h) water TypOuHHas OanIHs
9) pivotal 1) surface MEJIKOBO/IbE
10) turbine J) grain nucOaliane JaBiIeHUs
11) to prevent k) heating PEAOTBPATUTh MTOBPEKICHUE
12) installed 1) tower YCTaHOBJIEHHAs] MOIIIHOCTh
13) power m) force MIOTOK BETpa
14) wind n) of water ANEKTpUYECKas CETh

Exercise 4. Match each word to its synonym.

1) vast a) stable

2) ingenuity b) constantly
3) to evolve c) basis

4) consistently d) quickly

5) abundant e) huge

6) to spin f) to use

7) to harness g) to develop
8) cornerstone h) plentiful
9) rapidly 1) profit

10) sustainable j) to rotate
11) benefit k) creativity
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Exercise 5. Match the following words and word combinations to their
definitions.

1) anemometer a) a housing that contains machinery, such as engines or
generators, usually located above the rotor in wind
turbines

2) blade b) to keep a boat from moving by dropping a heavy metal

object attached to it by a chain into the water so that it
rests on the bottom

3) plain c) something of great importance that everything else
depends on

4) nacelle d) a flat, elongated component designed for cutting or
moving through air or water, commonly found on fans or
turbines

5) rotor e) a device that changes the voltage or other characteristic
of electrical energy as it moves from one circuit to
another

6) to anchor f) the bottom surface of a body of water where plants and
animals live

7) ancestor g) a person related to you who lived a long time ago

8) windmill h) a spinning part of a machine that helps create
movement, often found in helicopters or wind turbines

9) seabed 1) a large area of flat land with few trees, often used for
farming

10) kinetic energy j) a structure that converts wind energy into mechanical
power used to grind grain

11) cornerstone k) the energy possessed by an object due to its motion,
dependent on both mass and velocity
12) transformer 1) an instrument used to measure the speed of the wind

Exercise 6. Translate the following compound word combinations into
Russian.

1. horizontal-axis wind turbines — 8. wind turbine nacelle —

2. independent power producers — 9. air pressure difference —

3. near shore wind farms — 10. land-based wind farms —

4. lattice-like structure — 11. to face the wind direction —
5. ancestors’ ingenuity and creativity —  12. vertical-axis wind turbines —
6. offshore wind farms — 13. to heat up at different rates —
7. long flat propeller blade — 14. floating wind farms —
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Exercise 7. Complete the sentences with the words in the box.

wind farm, propel, axis, seabed, wind turbine, nacelle, power grid, shallow,
installed capacity, windmill, cornerstone, harmful

1. Typically, the power used to the water is derived from steam heat,
which is turn generated by burning natural gas.

2. The Dutch of the 17th century was kept facing the wind by the
action of an auxiliary vane that moved the entire upper part of the mill.

3. Ifthe is not laid properly, a building will not stand properly.

4. In the USA, 400 dead bats were recorded from one which

comprised 44 turbines.
5. To ensure the generators can work in the most efficient way, electric motors

actively turn the and the rotor towards the wind.

6. One can supply the electricity needs of more than 650 homes
and cuts the amount of greenhouse gases in the environment.

7. Of particular importance are changes in the tilt of the Earth's , which
affect the intensity of seasons.

8. The continental shelf is a relatively area of over which a
great deal of marine life is found.

9. Such vehicles will plug in directly to the using standard
home outlets and public charge spots.

10. With about a gigawatt of , Britain already has more turbines

around its coasts than any other country.

Exercise 8. Work in pairs and say whether the following statements are true
or false. Correct the false ones.

1. The text indicates that wind energy has been a significant factor in
technological advancement throughout history.

2. Vertical-axis wind turbines are described as being more efficient than
horizontal-axis turbines in generating electricity.

3. The author explains that wind is created by the uneven heating of the Earth's
surface by the Sun.

4. Wind farms are primarily located in urban areas to maximize energy
production.

5. The text states that larger wind turbines can produce more energy than
smaller ones.

6. The anemometer is responsible for turning the turbine on and off based on
wind conditions.

7. Offshore wind farms are typically situated very close to the coastline to
avoid logistical challenges.
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Exercise 9. Find twenty words related to wind energy in the puzzle. Read
across, down, and diagonally.
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Exercise 10. Answer the following questions in pairs.

1. What are some historical examples of harnessing wind power?

2. What causes wind, and how does it relate to the uneven heating of the
Earth's surface?

3. How do horizontal-axis and vertical-axis wind turbines differ in their design
and efficiency?

4. What are the key components of a wind turbine, and how do they work
together to generate electricity?

5. What factors determine when a wind turbine is turned on and off?

6. What are the different types of wind farms, and where are they typically
located?

7. How has the advancement of wind energy technology expanded its potential
for electricity generation?
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Let’s listen and watch!
Exercise 1. Watch the video and match the following words and word-
combinations with their Russian equivalents.

1) in action a) U3SIIHBINA

2) sailboat b) npuunHa

3) sleek C) UIMETh CMBICIT

4) to cause d) B neiicTBUM, HA IPAKTUKE
5) greenhouse gas €) COKpaTUTh

6) transmission line f) 3acTaBiATH

7) spot g) MapHUKOBBIN a3

8) energy demand h) mapychHuk

9) reason 1) IMHUS dJIEKTpoIepeaad
10) to get off the ground  j) cipoc Ha ’HEPrHUIO

11) to slash k) mecto

12) to make sense 1) cABUHYTBCSI C MEPTBOIT TOUKHU

Exercise 2. Watch the video again and say whether the following statements
are true or false. Correct the false statements.

1. Wind turbines have only one large blade that catches the wind and spins a
generator.

2. The pressure difference on each side of the turbine blades is what causes
them to rotate.

3. Wind farms are considered environmentally friendly because they don't
produce harmful emissions.

4. FElectricity generated by wind power can currently be stored cheaply and
efficiently.

5. The best locations for wind farms are often far away from the areas with the
highest electricity demand.

6. Even though wind energy is free, the infrastructure required to use it can be
very costly.

7. Wind turbines can only generate power during the daytime when the sun
heats the air.

8. One of the biggest challenges with wind power is that wind patterns are
unpredictable.

9. Wind farms require fewer repairs and less maintenance than fossil fuel
power plants.

10. Experts believe that advancements in energy storage will make wind power
more practical in the future.

Exercise 3. Answer the following questions.

1. How do modern wind turbines convert wind energy into electricity?
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2. Why is the location of wind farms an important consideration?

3. How does the cost of building and operating wind farms compare to
traditional fossil fuel power plants?

4. What is the current status of wind power in the United States, and what is
the future outlook for its growth?

5. What technological advancements could help address the challenges of using
wind power more widely?

Exercise 4. Fill in the table. Add your own ideas regarding the advantages
and disadvantages of using wind energy.

WIND ENERGY

Advantages Disadvantages

[E—

o (W N —

Compare your answers in pairs.

Let’s speak!
Read these opinions. Which one do you agree with the most and why?
Work in pairs and exchange your thoughts.

o

I really think wind energy is awesome! It's like seeing those massive
turbines just spinning away when I'm driving through the countryside.
They help reduce pollution and save our planet. Last summer, | visited a
wind farm with my family, and it was so cool to learn how they turn wind
into electricity.

Honestly, | don't see the point in promoting wind energy. It doesn't seem
reliable to me, and I've heard people complain about how those turbines
can mess with the scenery. When | went hiking last year, | couldn't enjoy
the view because of a new wind farm nearby, and it felt like they were
ruining nature for the sake of power.

I'm kind of torn about wind energy. Part of me thinks it's great because it's
cleaner than fossil fuels, but | worry about how it affects local wildlife. |
mean, | love going birdwatching, and I've heard some stories that make me
hesitate about these big farms. I'm just not sure if the benefits totally
outweigh the risks.

Let’s write!

Write an informative article explaining the differences between horizontal-
axis wind turbines and vertical-axis wind turbines. Discuss their advantages
and disadvantages in terms of efficiency and application.
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UNIT 7
NUCLEAR ENERGY

Let’s warm up!

Follow the QR code and study the infographic comparing
nuclear energy to fossil fuels in terms of carbon emissions
and energy output. Work in small groups and discuss your
initial thoughts on which energy source you believe is more
sustainable and why.

Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully and learn more about nuclear energy.

Nuclear energy is a powerful and efficient form of energy that harnesses
the fundamental forces of nature to produce electricity, offering a low-carbon
alternative to traditional fossil fuels. As the world seeks sustainable energy
solutions to combat climate change and meet growing energy demands, nuclear
energy has emerged as a significant player in the global energy landscape.

Nuclear energy is a form of energy released from the nucleus, the core of
atoms, made up of protons and neutrons. This source of energy can be produced
in two ways: fission — when nuclei of atoms split into several parts — or fusion —
when nuclei fuse together. The nuclear energy harnessed around the world today
to produce electricity is through nuclear fission, while technology to generate
electricity from fusion is at the Research and Development (R&D) phase.

Nuclear fission is a reaction where the nucleus of an atom splits into two
or more smaller nuclei, while releasing energy. For instance, when hit by a
neutron, the nucleus of an atom of uranium-235 splits into two smaller nuclei,
for example a barium nucleus and a krypton nucleus and two or three neutrons.
These extra neutrons will hit other surrounding uranium-235 atoms, which will
also split and generate additional neutrons in a multiplying effect, thus
generating a chain reaction in a fraction of a second.

barium 141

krypton 92

&

uranium 235

Nuclear Fission
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Each time the reaction occurs, there is a release of energy in the form of
heat and radiation. The heat can be converted into electricity in a nuclear power
plant, similarly to how heat from fossil fuels such as coal, gas and oil is used to
generate electricity.

Most early atomic research focused on developing an effective weapon
for use in World War II. After the war, the United States government
encouraged the development of nuclear energy for peaceful civilian purposes.
Congress created the Atomic Energy Commission (AEC) in 1946. The AEC
authorized the construction of Experimental Breeder Reactor I at a site in Idaho.
The reactor generated the first electricity from nuclear energy on December 20,
1951. A major goal of nuclear research in the mid-1950s was to show that
nuclear energy could produce electricity for commercial use.

On June 27, 1954, the world's first nuclear power plant to generate
electricity for a power grid started operating in Obninsk (Russia). The world's
first full scale power station, Calder Hall in England opened on October 17,
1956.

At the center of a nuclear reactor is the core, which contains fuel
fabricated from uranium ore. The latter is mined and processed to be eventually
formed into ceramic pellets. Each ceramic pellet produces about the same
amount of energy as 150 gallons of oil. These energy-rich pellets are stacked
end-to-end in 12-foot fuel rods that are loaded into the reactor fuel assembly for
plant operation.

Nuclear power reactors use heat produced during atomic fission to boil
water and produce pressurized steam. The steam is routed through the reactor
steam system to spin large turbines blades that drive magnetic generators to
produce electricity.

To date, there have been five serious accidents (core damage) in the world
since 1970 (one at Three Mile Island in 1979; one at Chernobyl in 1986; and
three at Fukushima-Daiichi in 2011), corresponding to the beginning of the
operation of generation II reactors.

The discourse surrounding nuclear power remains a contentious and
evolving issue, as nations grapple with the dual imperatives of energy security
and environmental sustainability. Proponents emphasize the potential of nuclear
power to provide a stable, low-carbon energy source that can mitigate climate
change and reduce dependence on fossil fuels. Conversely, opponents raise
concerns about safety, radioactive waste management, and the potential for
catastrophic accidents.

In the current situation, if effective strategies are developed to minimize
the negative aspects of nuclear energy — such as enhancing safety standards,
improving waste disposal methods, and building public trust — nuclear energy
could play a key role in a sustainable energy future. Thus, a balanced approach
that incorporates robust risk management and transparent dialogue may pave the
way for a more favorable perception of nuclear energy in global energy
strategies.
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Exercise 3. Make up the word combinations from columns A and B and

find their Russian equivalents in C.

A B
1) energy a) parts
2) chain b) steam
3) waste c) fission
4) in a fraction of  d) pellet
5) to split into e) sustainability
6) effective f) ore
7) civilian g) demand
8) low-carbon h) rod
9) full-scale 1) damage
10) uranium ]) weapon
11) ceramic k) power plant
12) fuel 1) source
13) atomic m) purposes
14) pressurized n) disposal
15) environmental 0) a second

16) core p) reaction

C
JKOJIOTUYECKAsA YCTOMYUBOCTD
pa3aensaThCs HA YaCTH
MOJTHOMACIITaOHAas ANEKTPOCTAHIIUS
pacllIeIieHne aToMa
3a JI0JII0 CEKYHbI
KepaMu4ecKas TpaHyJja
LETHAs peaKLMs
MIOBPEXKIECHUE sAlIpa
TOIUJIMBHBIN CTEPKEHb
Tap MoJ JaBJICHUEM
HU3KOYTJICPOAUCTBIA HCTOUHUK
JICICTBEHHOE OPYKHUE
ypaHoBas pyaa
AHEPronoTpeOIcHNE
IPaXIaHCKUE LIETN
YTHJIA3ALKS OTXO0/I0B

Exercise 4. Match each word to its synonym.

1) to seek

2) to split

3) to fabricate
4) contentious
5) chain

6) to incorporate
7) to emphasize
8) to encourage
9) to combat
10) issue

11) to evolve
12) construction
13) to convert
14) to mine

a) sequence
b) to resist

c) to stimulate
d) to develop
e) to divide

f) building

g) concern

h) to transform
1) to extract

J) to include
k) to accent

1) to produce
m) disputable
n) to search
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Exercise 5. Match each word to its antonym.

1) public

2) to release
3) peaceful

4) to boil

5) to reduce
6) safety

7) to emerge
8) fission

9) to enhance
10) alternative

a) traditional
b) to disappear
c¢) danger

d) to increase
e) private

f) fusion

g) to freeze

h) violent

1) to degrade
j) to capture

Exercise 6. Match the following words and word combinations to their

definitions.

1) nuclear energy a) a system of electrical lines and equipment that delivers

2) accident

3) nucleus

4) ceramic pellet
5) to harness

6) power grid

7) fusion

8) fission

9) radiation

10) to stack

electricity from producers to consumers

b) the central part of an atom that contains protons and
neutrons, acting as its core

c) power that comes from splitting or combining atoms,
which can be used to generate electricity

d) energy that travels through space in the form of waves or
particles, which can be emitted by certain materials

e) to control and make use of something for a specific
purpose, often related to energy or resources

f) the process of splitting a large atomic nucleus into smaller
parts, releasing energy in the process

g) the joining of two small atomic nuclei to form a larger
one, also producing a significant amount of energy

h) to arrange items on top of each other in a neat pile or
formation

1) a small, round object made from uranium ore, clay or
other materials that has been hardened by heat, often used in
nuclear reactors

) an unexpected event that causes damage or injury, usually
happening suddenly and without warning

Exercise 7. Translate the following compound word combinations into

Russian.

1. sustainable energy solutions — 6. full-scale power station —

2. radioactive waste management — 7. low-carbon energy source —
3. Research and Development (R&D) phase — 8. global energy landscape —
4. nuclear power plant — 9. waste disposal methods —

5. reactor fuel assembly — 10. robust risk management —
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Exercise 8. Complete the sentences with the words in the box.

chain reaction, fusion, fuel rod, core damage, waste disposal, nuclear energy,
pellet, uranium ore, nucleus, fission, radiant

1. The health physicist is a key figure in making the industry
one of the safest in the world.
2. The of a single gram of uranium is the energy equivalent of

burning three tons of coal, or 600 gallons of fuel oil.

3. Electrons produce a small magnetic field as they spin and orbit the
of an atom.

4. When high concentrations of these pollutants accumulate and interact with
sunlight, a occurs.

5. The process of uranium enrichment is incredibly difficult and energy
intensive. Thousands of tons of should be processed into
powder form called yellowcake.

6. However, if such an unlikely event took place and no heat sink could be
restarted, would occur.

7. In the Sun, the process of thermonuclear converts atoms of hydrogen
into helium atoms, producing energy.

8. However, what is crystal clear is that many of the residents do not want to
have a nuclear facility in their region.

9. A typical assembly has roughly 380 pounds of uranium.
10. This generator is a small of polonium and beryllium, separated by
foil within the fissionable fuel core.

Exercise 9. Complete the following sentences using information from the
text.

1. Nuclear energy is a form of energy...

2. Nuclear fission is a reaction...

3. The first reactor generated electricity from nuclear energy was...

4. The core is a part of a nuclear reactor which...

5. Each ceramic pellet produces...

6. The principle of operation of nuclear power reactor lies in...

7. Since 1970, there have been such serious accidents involving reactor damage

8. Proponents of nuclear energy consider this type of energy as...

9. The dangers associated with nuclear energy for humans and the environment
include...

10. Effective strategies developed to minimize the negative aspects of nuclear
energy are...
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Exercise 10. Think of the questions to which sentences from ex.9 could serve
as answers.

Let’s listen and watch!

Exercise 1. Watch the video and write the names of the parts of the nuclear
power plant. Explain how it works.

PWR
p——
»i a2
I

Exercise 2. Watch the video again and fill in the table. Add your own ideas
regarding the benefits and risks of using nuclear fuels. Work in pairs and
discuss what other measures can be taken in order to prevent nuclear
accidents.

NUCLEAR ENERGY

Benefits Risks Risk mitigation measures
1. 1. 1.
2. 2. 2.
3 3. 3.
e [s using nuclear energy a risk or an opportunity? Express your point of view.

Let’s speak!
Read these facts about nuclear energy. Choose the 3 facts that you think are
the most surprised. Work in pairs and exchange your thoughts.

1. Nuclear energy provided 48% of America’s carbon-free electricity in 2023,
making it the largest domestic source of clean energy.

2. 1In 2020, 13 countries produced at least one-quarter of their total electricity
from nuclear, with France relying on this power source for 70% of its total
electricity generation.

3. Every 18 to 24 months, reactors must shut down to allow the removal of
their spent uranium fuel, which remains radioactive for thousands of years,
representing a huge threat to human health in case of nuclear accidents.
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4. With proper management, vigilance and safety enhancements, nuclear power
plants can operate beyond their typical design lifespan of 30-40 years.

5. Though Australia has the world’s largest deposits of uranium, it doesn’t
have any nuclear plants for electricity generation. In fact, its federal and state
laws prohibit their construction.

6. One of NASA’s Mars Exploration Rovers (MER), Perseverance, runs on a
nuclear battery to navigate the dusty, cold planet. Other members relied on solar
power to operate. However, nuclear energy is a better option than solar because
there isn’t enough energy coming from the sun at certain times of the Martian
year.

7. Scientists in Japan recently developed a nuclear battery that can power a
phone for 10 years.

8. A recent study found that modern nuclear energy produces 95% less waste
than it did in the 1980s.

9. A company in Canada created a nuclear-powered drone that can fly non-stop
for 3 months.

10. A new type of nuclear reactor, called the “Crystal Core,” can run for 50
years without refueling.

Let’s write!
Write a review of a documentary you watched about nuclear power. Use
the tips below. Write 600-800 words.

Writing a Documentary Review

Step 1. Give details of the documentary

e Title of the documentary

e Intended audience

Step 2 Explain the purpose of the documentary

e What is the purpose of the documentary?

e What is the main message the director wants to get across to the audience?
Step 3 State your prior knowledge of the subject

e Did you know anything about the subject before you watched the
documentary?

e What did you expect to see?

e What questions did you have about the subject?

Step 4 Summarize the documentary

e Who / What is the subject of the documentary?

e What is the documentary about? What are the main events (if any)?
o Where was it filmed?

Step 5 Give personal comments and recommendation

e  Which part of the documentary do you like most?

e What have you learned from it?

e Was there anything that surprised you?
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e What are the drawbacks of the documentary?
e Would you recommend this documentary to your friends

A Checklist Of Dos & Don’ts
Do
e Use the proper format: title, author, date/publication, introduction,
body/summary, and conclusion
Give evidence supporting your critical analysis and arguments
Use quotes, specific scenes, excerpts, and facts as evidence
Use concise and simple words
Write in short paragraphs
Use a formal tone
Write in second and third person point of view
Use simple and compound sentences so your audience can easily
comprehend your writing
e Do have a catchy but profound conclusion

Don’t

e Use too many passive sentences
Contradict yourself

Use slang or jargon

Use large blocks of text

Write extremely long reviews
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UNIT 8
GEOTHERMAL ENERGY

Let’s warm up!
Discuss the following questions in pairs.

e What do you know about geothermal energy and how it works?

e Do you think renewable energy sources like geothermal are important for the
environment?

e Why do you think some people might be against using geothermal energy?

e How does your country use or plan to use geothermal energy in the future?

Let’s read!
Exercise 1. Follow the QR code to learn the words:

Exercise 2. Read the text carefully and learn more about
different ways of harnessing geothermal energy.

Geothermal energy is heat within the Earth. The word geothermal comes
from the Greek words geo (Earth) and therme (heat). Geothermal energy is a
renewable energy source because heat is continuously produced inside the Earth.
People use geothermal heat for bathing, to heat buildings, and to generate
electricity.

The Earth has four major parts or layers: an inner core of solid iron (1,500
miles in diameter), an outer core of hot molten rock called magma (about 1,500
miles thick), a mantle of magma and rock surrounding the outer core (about
1,800 miles thick), a crust of solid rock that forms the continents and ocean
floors (15 to 35 miles thick under the continents and 3 to 5 miles thick under the
oceans). Scientists have discovered that the temperature of the Earth's inner core
is about 10,800 degrees Fahrenheit (°F), which is as hot as the surface of the
sun. The slow decay of radioactive particles in the Earth's core, a process that
happens in all rocks, produces geothermal energy. The latter finds its way to the
Earth's surface in three ways: volcanoes and fumaroles (holes in the Earth where
volcanic gases are released), hot springs, geysers.

uter Core: A liquid mr of molten iron
and nickel is ben the Earth's

Inner Core: The Earth's solid, super-hot
center is primarily composed of iron
and nickel.

Layers of the Earth
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Geologists use various methods to find geothermal reservoirs (naturally
occurring areas of hydrothermal resources). Drilling a well and testing the
temperature deep underground is the most reliable method for locating a
geothermal reservoir.

Some applications of geothermal energy use the Earth's temperatures near
the surface, while others require drilling miles into the Earth. There are three
main types of geothermal energy systems:

1) Direct use and district heating systems use hot water from springs or
reservoirs located near the surface of the Earth. Ancient Roman, Chinese, and
Native American cultures used hot mineral springs for bathing, cooking, and
heating. Today, many hot springs are still used for bathing, and many people
believe the hot, mineral-rich waters have natural healing powers.

Geothermal energy is also used to heat buildings through district heating
systems. Hot water near the Earth's surface is piped directly into buildings for
heat. A district heating system provides heat for most of the buildings in
Reykjavik, Iceland.

2) Geothermal power plants require high-temperature (300°F to 700°F)
hydrothermal resources that come from either dry steam wells or from hot water
wells. People use these resources by drilling wells into the Earth and then piping
steam or hot water to the surface. The hot water or steam powers a turbine that
generates electricity. Some geothermal wells are as much as two miles deep.
There are three basic types of geothermal power plants:

a) Dry steam plants use steam directly from a geothermal reservoir to turn
generator turbines. The first geothermal power plant was built in 1904 in
Tuscany, Italy, where natural steam erupted from the Earth.

b) Flash steam plants take high-pressure hot water from deep inside the
Earth and convert it to steam to drive generator turbines. When the steam cools,
it condenses to water and is injected back into the ground to be used again. Most
geothermal power plants are flash steam plants.

c¢) Binary cycle power plants transfer the heat from geothermal hot water
to another liquid, called a heat transfer liquid. The heat causes the second liquid
to turn to steam, which is used to drive a generator turbine.

Dry steam power plants Flash steam power plants Binary cycle power plants

Generator Load Generator Generator Load

Load
t m
Flash 5 &

Tank

— —

Turbine Cooler




3) Geothermal heat pumps use the Earth's constant temperature to heat
and cool buildings. Geothermal heat pumps transfer heat from the ground (or
water) into buildings during the winter and reverse the process in the summer.

In conclusion, geothermal energy presents a promising renewable energy
source with several notable advantages, including its low greenhouse gas
emissions, reliability, and the ability to provide a consistent energy supply
regardless of weather conditions. Additionally, it can contribute to energy
independence and job creation in local communities. However, challenges such
as high initial investment costs, geographical limitations, and potential
environmental impacts must be carefully considered. Balancing these
advantages and disadvantages is essential for maximizing the potential of
geothermal energy as a sustainable solution for our future energy needs.

Exercise 3. Make up the word combinations from columns A and B and
find their Russian equivalents in C.

A B C
1) dry a) particles 3eMHas Kopa
2) ocean b) rock BHEIITHEE SIAPO
3) volcanic c) core CyXoH nap
4) solid d) spring OKEaHUYECKOE JTHO
5) molten e) decay pacIIaBlIEHHAs TOpoja
6) outer f) steam MTOKPOB MarMbl
7) radioactive g) independence MemJIeHHBIN pacmajy
8) energy h) gas ropsYdii ICTOYHUK
9) healing 1) a well BYJIKAHUYECKHII Ta3
10) geographical j) powers TETUIOBOM HACOC
11) magma k) crust OypHUTh CKBOXKUHY
12) the Earth 1) iron TBEPAOE XKEIE30
13) slow m) pump 1ene0HbIe CBOMCTBA
14) hot n) limitations ASHEpPreTUYECKasi HE3aBUCUMOCTh
15) to drill 0) floor PaIMOaKTUBHBIE YACTUIIBI
16) heat p) mantle reorpauuecKkue orpaHu4eHUs

Exercise 4. Match each word to its synonym.

1) inner a) basin

2) to discover b) continuous
3) to transfer c) remarkable
4) solid d) to reveal

5) notable e) to transmit
6) to locate f) to transform
7) constant g) to place

8) reservoir h) significant
9) essential 1) internal

10) to convert J) strong
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Exercise 5. Match the following words and word combinations to their

definitions.

1) hot spring

2) inner core

3) to condense
4) turbine

5) geothermal reservoir
6) fumarole

7) magma

8) to erupt

9) to drill a well
10) geyser

11) to inject
12) mantle

a) a machine that converts fluid motion, like water or
steam, into mechanical energy

b) to change from a gas to a liquid state, often due to
cooling

c) to create a deep hole in the ground to access water
or other resources

d) hot liquid rock found just below the surface of the
Earth

e) a natural pool of water that is heated by
geothermal energy from underground

f) an opening in the ground that releases steam and
gases from volcanic activity

g) to force a substance into something else, usually
using a tool or device

h) a layer of semi-solid rock located between the
Earth's crust and outer core, where magma can flow
1) an underground area filled with hot water and
steam that can be used for energy

j) a pool of hot water that sends a column of water
and steam into the air on a regular or irregular
schedule

k) to suddenly release gas, ash, and lava

1) the very center part of the Earth, made mostly of
solid iron and nickel

Exercise 6. Translate the following compound word combinations into

Russian.

1. promising renewable energy source —
2. geothermal energy systems —

3. low greenhouse gas emissions —

4. geothermal power plants —

5. heat transfer liquid —

6. radioactive particles decay —

7. dry steam well —

8. binary cycle power plant —

9. solid rock crust —

10. consistent energy supply —

11. high initial investment costs —

12. potential environmental impacts —
13. geothermal heat pumps —

14. district heating system —

15. flash steam plant —

16. geothermal hot spring features —
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Exercise 7. Complete the sentences with the words in the box.

radioactive, sustainable, heat pump the earth crust, erupt, rock, healing power,
decay, geothermal, magma hot spring

1. The geological composition of and soil dictates the type of shore
which is created.

2. The internal, or , heat from within the Earth is responsible for the
fact that temperature increases with depth.

3. Heavy metals are natural constituents of , but at high
concentrations they become harmful to the environment and humans.

4. The tunnel would have to be done before the started to move.

5. Radioactive elements have different isotopes that at different rates.
6. Often waters come from great depths and are in contact
with minerals, which impart traces to the water.

7. Through this process, ocean circulation acts like a and
determines our climate to a great extent.

8. The of water has been known since antiquity, and in

Valais tourists can recover their lost energy and get back in shape in thermal
springs or health spa centres.

9. Shield volcanoes tend to non-explosively, mainly pouring out huge
volumes of fluid lava.

10. Globalization and localization enhance the prospects for rapid and

growth in developing countries.

Exercise 8. Work in pairs and say whether the following statements are true
or false. Correct the false ones.

1. Geothermal energy is derived from the decay of radioactive particles found
in the Earth's crust.

2. The inner core of the Earth is primarily composed of solid iron and is
significantly hotter than the surface of the sun.

3. Ancient civilizations utilized geothermal resources for various practical
purposes, including cooking and bathing.

4. Geothermal power plants primarily rely on low-temperature hydrothermal
resources to generate electricity.

5. The process of using geothermal heat pumps involves transferring heat from
buildings to the ground during the winter.

6. The text indicates that geothermal energy has the potential to enhance
energy independence and create job opportunities in local areas.

7. The author of the text suggests that the challenges associated with
geothermal energy are insignificant and easily overcome.
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Exercise 9. Find twenty words related to geothermal energy in the puzzle.
Read across, down, and diagonally.

opbuvucCcpPITMTV COREMY I R Q
R ENIT CCFAR LAY ERRNAX
NCWNZRQORNTWI KL VY J DL
X AX NUGWNET B WV ODE I B
cCYGE S I EXD S LQS L V COYV
L v T R T Z V Y NUEEEETCGT A N
F UMAROILESNNRDAU I C 12
T KNMS T EAMEOSVNMOT F
Y L vVM™MXROCIKQROTEOUNIIC
G FZ OGDW R I L L DWT 1 I K VD
E S OL I DB UMAGMAIBHR E X
EV ERUPT I ONC CUPUM J M N

Exercise 10. Answer the following questions in pairs.

1. What are the four major layers of the Earth?

2. How does the Earth produce geothermal energy?

3. What are the three main ways geothermal energy finds its way to the Earth's
surface?

4. What is the most reliable method for locating a geothermal reservoir?

5. What are the three main types of geothermal energy systems?

6. How do geothermal power plants generate electricity?

7. What are the advantages and challenges of using geothermal energy?

Let’s listen and watch!
Exercise 1. Watch the video and fill in the gaps in a video
summary.

1. Geothermal energy harnesses the Earth's internal heat,

generated by ! and 2 from its formation.

2. Wells are drilled into the Earth's crust, typically between * , to
extract this heat using water and steam.

3. Hot water can be directly used for * or converted into steam to
generate ° :

6 , despite its small

4. Major geothermal development occurs in
share in the ’

5. One of geothermal energy's main advantages is its ® , providing
9
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6. However, concerns include potential !° and the risk of
i if not managed properly.

7. Additionally, the 2 are high due to necessary geological
assessments and drilling operations.

Exercise 2. Watch the video again and make up any 3 questions to its
content. After watching exchange your questions and answer them
together.

Let’s speak!

Work in pairs to discuss the state and prospects of geothermal energy
development in the world. Put the words in the questions in the correct
order and complete the dialogue below.

A: I’ve just read an interesting article about geothermal energy. By the way, it /
what/ do you know / is?

B: If I’'m not mistaken, this is ...

A: You are absolutely right. major / the Earth / are/ layers / what / of / the?

B: As I know, ...

A: That’s right.

B: you / what / used / could / nowadays / remind / are / geothermal energy
systems / me?

A: You know, there are ...

: of / geothermal power plants / are / types / there / different / aren’t there?

: Certainly, ...

: I see. I also know that the main advantages of geothermal energy include...

: I couldn’t agree more.

: Thus, safe / of / this / absolutely / type / is / energy?

: Not really, ...

: I got it. problems / can / be / these / solved / how?

: I think, ...

That makes sense. Thanks. Now I'm clear about geothermal energy
development in the world.

A: It’s OK.

> W W W W

Let’s write!
Choose one of the topics below and express your point of view in an
Opinion Essay. Write 200-250 words.

Topics:

1. Geothermal energy is often overlooked compared to solar and wind energy.
Should we prioritize its development over other renewable sources? To what
extent do you agree or disagree with this opinion?
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2. The development of geothermal energy technologies is often seen as too
costly and complex. Is this a positive or negative development for the future of
renewable energy?

3. Many believe that investing in geothermal energy will lead to greater energy
independence for nations. To what extent do you agree or disagree with this
viewpoint?

4. Critics claim that geothermal energy can have detrimental effects on local
ecosystems. Is this concern valid, or do the benefits outweigh the potential
drawbacks?

5. The reliance on fossil fuels continues to dominate the global energy market
despite the availability of renewable options like geothermal energy. Is this a
positive or negative development for our planet's future?

Structure:

1. Introduction (indicate the issue to be considered, as well as your position on
it).

2. Main part (point out opinions that are opposed to yours, explain why they
have a right to exist, and also provide arguments in favor of your opinion).

3. Conclusion (express your point of view in other words).

Useful phrases:

to my mind...

In my opinion / view...

I firmly believe...

[ am (not) convinced that...

I (definitely) feel / think that...
it seems / appears to me...
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