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Energy Electricity Fossil

Nerear ronar oy MPEAUCAOBUE

Management Sources

B coBpemeHHOM Mupe TpU MOATOTOBKE CIEHHMAIHUCTOB JIHOOOTO
npodwisi ocoboe 3HAUCHHE NPUOOpPETaeT OBJIAJICHHEe WHOCTPAHHBIM
sa3bIKkOM. Kypc aHrmuicKkoro si3pika JJIs HeSI3bIKOBBIX CIIEIIMAIbHOCTEN
YUPEKJCHUM BBICIIETO 00pa30BaHMs HOCUT MPO(PECCUOHATBHO OPUEH-
TUPOBAHHBIA XapakTep, €ro 3ajJaud OMpeJestoTcs MpoQecCcuoHab-
HBIMU U TIO03HABATEJILHBIMU MOTPEOHOCTSAMH CHEIUATUCTOB COOTBET-
CTBYIOILIETO MPOQUsi, a OCHOBHOM IIE€JIbI0 BHICTYMAET MPAKTUUYECKOE
OBJIQJICHUE AHTJIMIUCKUM SI3BIKOM.

JlanHoe mocoOue SBISETCS OpPraHMYecKOM dYacThlo Yy4eOHO-
METOJUYECKOT0 KOMIUIEKCA MO aHTTUNUCKOMY SI3bIKY U MPEeTHa3HAYEHO
st ctynentoB 1 u Il kypcoB cnernuanbHOCTH «OHEProdPp(HEeKTUBHBIC
TEXHOJIOTUU U YHEPTeTHUYECKUN MEHEIKMEHT». OHO MPEJCTaBIAET CO-
001 KOMIUJIEKC TEKCTOB MO YHEPreTUUYECKON TeMaTHKE U3 OPUTHHAIIb-
HBIX aHTJIOSI3bIYHBIX MCTOYHUKOB M UMEET IIEJIbI0 Pa3BUTUE U COBEP-
IIICHCTBOBAHUE Y CTYJEHTOB HABBIKOB PAa3JIMUHBIX BHUJIOB YTEHUS CIie-
AATM3UPOBAHHON JUTEPATypbl HA AHTJIUMCKOM SI3bIKE C BBIXOJIOM B
YCTHYIO peub, YII1yOJeH!e 3HaHul B 00JIaCTH JIEKCUKH.

MeTtoaudeckoe MocoOMe COCTOUT U3 6 Pa3feNioB, KAXKIOMY paseily
COOTBETCTBYIOT TEKCThI IO OMNPEJEICHHON TeMaTuKe, a TakKe JIO0MoJ-
HUTEJIbHBIX TEKCTOB JJIsl YTEHHUS U NIEPEeBOJa U TEMAaTUYECKOrO CIOBApSI.
Kaxnpiii TeKCT cHaOXeH MPEATEKCTOBBIMU U TMOCIETEKCTOBBIMU (POHE-
TUYECKUMHU, JIGKCHUYECKUMU M TpaMMaTHUYECKUMU YIPAXKHEHUSMH, KO-
TOpbIE TO3BOJIIIOT CHATH TPYAHOCTH MpH paboTe € TEKCTaMmH, AAIOT
BO3MOXXHOCTh JIydYIlle YCBOUTH MaTepuall, IMPU3BaHbI BbIPAOOTATH Yy
CTYJICHTOB HaBBIKU MPAaBUJIHHOIO MPOU3ZHOIIEHHUS], a TAKXKE MOJTOTOBUTh
K YTEHUIO CIEUATIbHOW HEAIaITUPOBAHHOM JTUTEPATYPHI.

Bce TekcThl HOCSAT MO3HABATENBHBIM XapakTep U MOTYT ObITh HC-
MOJIb30BAHBI JJIsl ayAUTOPHOU pabOThl CO CTYJIEHTAMHM, JJI1 CAaMOCTOS-
TEIBbHON JoManiHed paboThl, IJi1 MOATOTOBKM COOOIIEHUN MO 3aJaH-
HOU TeMaTHKe, a TaKXKe JIJIsl UHIUBUAYaTbHOU pabOThl HA 3aHATHSIX.
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A. ENERGY

I. Read and memorize the following words.

Contain — coxepxatb B cebe, BKIOYATh; cookie — JomalrHee
nevyensne; diesel fuel — nu3enbHOE TOMINMBO; energy source — HCTOYHUK
sueprum; fossil fuel — wuckomaemoe TomnmBO; gasoline — OeH3UH;
geothermal energy — reorepmanbHas 3Heprus; hydropower — rugpo-
sHepreTtka; jump shot — Opocok B mpbDKKe; non-renewable —
HEBO300HOBIISIEMBI; nuclear fission — siAepHOE eIeHUE, paCIICIIIICHUE
anpa; radiant energy — 3Heprusi u3iydeHus; renewable — BO30OHOB-
JII€MBIN; soar — MapuTh, BBICOKO JieTaTh; Split — paciiemisiTh, pac-
KallbiBaTh, pa3pymiath; stored (potential) energy — HaKoIUIeHHas,
noTeHIManbHasi dHeprus; thermal — TepMmuueckuid, TeniaoBoil; ultima-
tely — B kOHEUHOM cueTe, B KOHIIE KOHIIOB; uranium — ypas; working
(kinetic) energy — neiicTBUTENIbHAS, KHHETUYECKAsA SHEPTHSL.

II. Read and pronounce the following words correctly.

Thermal, radiant, mechanical, chemical, nuclear, favourite, astro-
naut, kinetic, source, renewable, non-renewable, recreate, electricity,
hydrogen, solar, geothermal, biomass, fossil, fuel, uranium, fission, ul-
timately, source, gasoline, propane.

Ill. Think and express your opinion.
1. In what forms do we use energy every day? 2. Energy and

electricity: are these two words synonyms?

IV. Read and translate the text.



Energy

It comes in different forms — heat (thermal), light (radiant),
mechanical, electrical, chemical, and nuclear energy. Energy is in
everything. We use energy to do everything we do, from making a
jump shot to baking our favourite cookies, to sending astronauts into
space — energy is there, making sure we have the power to do it all.
There are two types of energy — stored (potential) energy and working
(kinetic) energy. For example, the food you eat contains chemical
energy, and your body stores this energy until you release it when you
work or play.

All forms of energy are stored in different ways, in the energy
sources that we use every day. These sources are divided into two
groups — renewable (an energy source that we can use over and over
again) and non-renewable (an energy source that we are using up and
cannot recreate in a short period of time). Renewable and non-
renewable energy sources can be used to produce secondary energy
sources including electricity and hydrogen.

Renewable energy sources include solar energy, which comes
from the sun and can be turned into electricity and heat. Wind,
geothermal energy from inside the earth, biomass from plants, and
hydropower and ocean energy from water are also renewable energy
sources.

However, we get most of our energy from non-renewable
energy sources, which include the fossil fuels — oil, natural gas, and
coal. They are called fossil fuels because they were formed over
millions and millions of years by the action of heat from the
Earth’s core and pressure from rock and soil on the remains (or
“fossils”) of dead plants and animals. Another non-renewable
energy source is the element uranium, which atoms we split
(through a process called nuclear fission) to create heat and
ultimately electricity.

We use all these energy sources to generate the electricity we
need for our homes, businesses, schools, and factories. Electricity
“energizes” our computers, lights, refrigerators, washing machines, and
air conditioners, to name only a few uses. We use energy to run our
cars and trucks. Both the gasoline used in our cars, and the diesel fuel
used in our trucks are made from oil. The propane that fuels our
outdoor grills and makes hot air balloons soar is made from oil and
natural gas.



V. Answer the questions.

1. What is energy? Where does it come from? What types of
energy do you know? 2. What is source? What energy sources do you
know? 3. What does it mean: renewable? What does it mean: non-
renewable? 4. Which energy sources are called renewable (non-
renewable)? 5. What for do we use energy sources? (What do they
produce?) 6. What is gasoline made of? What is propane made of?
Where are they used?

VL. Complete the sentences using a word derivationally
related to the word given in brackets.

1. All major energy sources we use today are classified into two
broad groups — (renew) and non-renewable.

2. Non-renewable energy sources are the kind they use most in the
United States. 3. Coal, petroleum, natural gas, propane, and uranium
are non-renewable energy sources. 4. They are used to make (electric),
to heat our homes, to move our cars, and to (manufacturer) all sorts of
products from candy bars to CDs.

5. These energy sources are called non-renewable because they
cannot be (replacement). 6. Petroleum, for example, was formed
millions of years ago from the remains of ancient sea life, so we can’t
replace our (supplier). 7. We could run out of non-renewable sources
some day.

8. Renewable energy sources (including) biomass, geothermal,
hydropower, solar and wind. 9. They are called renewable (energize)
sources because their supplies are replenished. 10. Day after (daily), the
sun shines, the wind blows, and the rivers flow. 11. We use renewable
energy sources (main) to make electricity.

VII. Match the words below to their definitions.

1. potential energy a) the capacity of a physical system to do
work;

2. kinetic energy b) relating to or derived from the sun;

3. energy c) that can not be renewed;

4. renewable d) nuclear reaction in which a massive

nucleus splits into smaller nuclei with the
simultaneous release of energy;

. non-renewable e) the stored energy;

6. electricity f) the centre of an object;
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7. solar
8. biomass

9. fossil fuels
10. core

11. split (v)

12. fission
13. gasoline

14. soar (v)

g) to fly upwards or high in the sky;

h) volatile flammable mixture of hydro-
carbons derived from petroleum; used
mainly as a fuel in internal-combustion
engines;

1) to separate into parts or portions;

]) energy made available by the flow of
electric charge through a conductor;

k) the mechanical energy that a body has
by virtue of its motion;

1) capable of being renewed; replaceable;
m) plant materials and animal waste used
as fuel;

n) fuel consisting of the remains of orga-
nisms preserved in rocks in the earth’s crust
with high carbon and hydrogen content.

VIII. Choose the best continuation for each of the following

sentences.

1. There are two types of energy — ... .

a) stored (kinetic) energy and working (potential) energy;
b) stored (potential) energy and working (kinetic) energy;
c) electrical and chemical energy.

2. The food you eat contains ... .

a) chemical energy;

b) potential energy;

c) mechanical energy.

3. All forms of energy are stored in different ways, in the ... .

a) energy sources that we never use;

b) energy turbines that we use every day;

c) energy sources that we use every day.

4. Renewable source is an energy source that we can ... .
a) use over and over again;

b) use from time to time;

C) use once upon a time.

5. Non-renewable source is an energy source that we ... .
a) never use;

b) are using up and can recreate in a short period of time;

c) are using up and cannot recreate in a short period of time.



6. Renewable energy sources include ... .

a) only hydropower and ocean energy;

b) solar energy;

c¢) coal and biomass.

7. Another non-renewable energy source is the ... .

a) element oxygen;

b) element sodium;

c¢) element uranium.

8. We use all these energy sources to generate ... .

a) electricity;

b) radio waves;

C) X-rays.

9. Both the gasoline used in our cars, and the diesel fuel used in
our trucks ... .

a) are made from natural gas;

b) are made from oil;

c¢) are made from coal.

10. The propane that fuels our outdoor grills is made from ... .

a) peat and natural gas;

b) natural gas and coal;

c) oil and natural gas.

IX. Match the synonyms.

1. to define a) need;

2. to transform b) harm;

3. various c) very;

4. demand d) to use;

5. to harness e) obvious;

6. evident f) exhaustion;
7. to generate g) to determine;
8. damage h) different;

9. depletion 1) to change;
10. extremely J) to produce.

X. Form the nouns from the following verbs using suffixes
-tion, -y, -ment.

To transform, to consume, to generate, to emit, to discover,
to move, to define, to pollute, to industrialize, to develop, to con-
centrate.
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XI. Write out the “key” words from each paragraph.

XII. Retell the text using the “key” words.

B. FORMS OF ENERGY

I. Read and memorize the following words.

Application — npuMeHeHuUe, UCTIONIb30BaHuE; atom nucleus — sipo
atoma; bonds of atoms — cBa3u atomoB; chemical compound — xu-
MHUYECKOe COoerHeHue; compressed spring — ckaTasi Ipy>KrUHa; convert —
npeBpainiath, npeodpazoBbiBaTh; dam — gamba, mioTWHA; embargo —
aMmbapro, 3amnpeT; fission — paciierieHue, aenenue; fusion — cIvsHHE,
coequHenue; lightning — wmonuus; longitudinal wave — mnpomonbHas
BOJTHA, BOJTHA C)KaTusi; nuclear power plant — aToMHast 3IEKTPOCTAHIIHS,
power — IPUBOINTH B JABMKCHUE, TaBaTh SHEPTHUIO; TeCOgNniZze — y3HABATh,
pacrmo3HaBaTh, release — BBICBOOOKIATh; I€SErvoir — BOJOXPAHUIIHIIIE,
3armac, HaKOMWTENb, transverse waves — TIONEpeYHbIE BOJHBI, Wire —
MIPOBOJI, TIPOBOJIOKA; X-TayS — PEHTTCHOBCKUE JIYYH.

II. Read and pronounce the following words correctly.

Freezer, ability, recognize, category, store, bond, molecule, gravi-
tational, photosynthesis, release, nucleus, fission, fusion, hydropower,
reservoir, neutron, tiny, internal, vibration, molecule, substance.

Ill. Think and express your opinion.
1. Is it possible to create energy? 2. What form of energy is the
most useful for the mankind?

IV. Read and translate the text.
Forms of Energy

Energy does things for us. It moves cars along the road and boats
on the water. It bakes a cake in the oven and keeps ice frozen in the
freezer. It plays our favorite songs and lights our homes at night so we
can read a good book.

Energy helps our bodies grow and our minds think. Energy is a
changing, doing, moving, working thing.



Energy is defined as the ability to produce, change or do work, and
that work can be divided into several main tasks we easily recognize.

Energy produces light, heat, motion, sound, growth and powers
technology.

There are many forms of energy, but they all fall into two cate-
gories — potential or kinetic.

Potential energy is stored energy and energy of position — gra-
vitational energy. There are several forms of potential energy, including:

Chemical energy is energy stored in the bonds of atoms and
molecules. It is the energy that holds these particles together. Biomass,
petroleum, natural gas, and propane are examples of stored chemical
energy. Chemical energy is converted into thermal energy when we
burn wood in a fireplace or gasoline in a car’s engine.

During photosynthesis, sunlight gives plants the energy they need
to build complex chemical compounds. When these compounds are
broken, the stored chemical energy is released as heat, light, motion
and sound.

Mechanical energy 1s energy stored in objects by the application of
a force. Compressed springs and stretched rubber bands are examples
of stored mechanical energy.

Nuclear energy is energy stored in the nucleus of an atom — the
energy that holds the nucleus together. This energy can be released
when the nuclei are combined or split apart. Nuclear power plants split
the nuclei of uranium atoms in a process called fission. The sun com-
bines the nuclei of hydrogen atoms into helium atoms in a process
called fusion.

In both fission and fusion, mass is converted into energy,
according to Einstein’s theory (E = mc?).

Gravitational energy is energy of position or place. A rock resting
at the top of a hill contains gravitational potential energy. Hydropower,
such as water in a reservoir behind a dam, is an example of gravi-
tational potential energy.

Kinetic energy is motion — of waves, electrons, atoms, molecules,
substances, and objects.

Electrical energy is the movement of electrons. Everything is made
of tiny particles called atoms. Atoms are made of even smaller particles
called electrons, protons, and neutrons. Applying a force can make some
of the electrons move. Electrons moving through a wire are called
electricity. Lightning is another example of electrical energy.
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Radiant energy is electromagnetic energy that travels in transverse
waves. Radiant energy includes visible light, x-rays, gamma rays and
radio waves. Light is one type of radiant energy. Solar energy is an
example of radiant energy.

Thermal energy, or heat, is the internal energy in substances — the
vibration and movement of atoms and molecules within substances.
The faster molecules and atoms vibrate and move within substances,
the more energy they possess and the hotter they become. Geothermal
energy 1s an example of thermal energy.

Motion energy i1s the movement of objects and substances from
one place to another. Objects and substances move when a force is
applied according to Newton’s laws of motion. Wind is an example of
motion energy.

Sound 1s the movement of energy through substances in
longitudinal (compression/rarefaction) waves. Sound is produced when
a force causes an object or substance to vibrate — the energy is
transferred through the substance in a wave.

People have always used energy to do work for them. Thousands
of years ago, cave men burned wood to heat their homes. Later people
used the wind to sail ships. A hundred years ago, people used falling
water to make electricity.

Today people are using more energy than ever before and our lives
are undoubtedly better for it. We live longer, healthier lives. We can tra-
vel the world, or at least see it on television.

V. Answer the questions.

1. What kind of things does energy do for us? 2. How is energy
defined? 3. What does energy produce? 4. How many forms and cate-
gories of energy do you know? 5. What is the difference between
potential and kinetic energy? 6. How is chemical energy stored in the
bonds of atoms and molecules? 7. What examples of stored mechanical
energy can you give? 8. What types of energy does it travel in waves in?
9. When did people begin to use energy to do work for them?

VI. Match the words below to their definitions.

1. sound a) energy of position or place;

2. thermal energy b) movement of energy through substan-
ces in longitudinal waves;

3. nuclear energy c) internal energy in substances;
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4. radiant energy d) electromagnetic energy that travels in
transverse waves;
5. gravitational energy ) motion of different objects;

6. motion f) movement of objects and substances
from one place to another;
7. potential energy g) energy stored in the bonds of atoms

and molecules;
8. stored mechanical ~ h) movement of electrons;
energy
9. electrical energy 1) stored energy, the energy of position;
10. chemical energy ]) energy stored in objects by the appli-
cation of a force;
11. kinetic energy k) energy stored in the nucleus of an atom.

VII. Complete the sentences using a word derivationally
related to the word given in brackets.

What is Energy and what is it Made of?

1. Like many other physical notions, this force is not (visibility).
2. We can only see its effects on objects in the (surround) world. 3. It is
everywhere around us: in every motion, in every (act), in what we do,
in what other people, animals, or machines do. 4. Even those objects,
which seem stable, have it but in its (particularly) form.

5. We can see it when something moves or when a bomb (ex-
plosion). 6. We can (observer) it when a piece of magnet sticks to a
piece of steel. 7. We can (feeling) it when something heats up or see it
when something gives off light. 8. We can hear it when something
gives off a (soundless). 9. Since (energetic) is not matter but only a
property of everything in this Universe, we cannot say that it is made
out of anything. 10. On the other hand, the part of (physical) that is
called quantum physics assumes that all the tiny particles of matter we
usually call atoms consist of spinning and vibrating energy vortices.
11. This (assume) can shake the ground for those who are used to
thinking that the whole Universe and we are primarily material.

VIII. Insert prepositions where necessary.

1. Before the 1970s, Americans didn’t think ... energy very much.
2. It was just ... there. 3. The energy picture changed ... 1973. 4. The
Organization for Petroleum Exporting Countries, better known as OPEC,
placed an embargo ... the United States and other countries.
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5. The embargo meant that OPEC would not sell its oil ... the U.S.
and its allies. 6. Suddenly, the supply ... oil from the Middle East
disappeared. 7. The price ... oil ... the U.S. rose quickly. 8. Long lines
formed at gas stations as people waited to fill their tanks ... that precious,
hard-to-get liquid that they had taken ... granted ... so many years.

9. Petroleum is just one ... the many different sources ... energy
used to do work ... people.

IX. Choose the Dbest continuation for each of the following
sentences.

1. Energy helps our bodies grow ... .

a) and our hands work;

b) and our legs move;

¢) and our minds think.

2. Energy is defined as the ability ... .

a) to collect sunrays;

b) to produce, change or do work;

c) to turn generators and produce electricity.

3. There are many forms of energy, but they all fall into ... .

a) three categories — potential, nuclear or kinetic;

b) two categories — potential or kinetic;

c) four categories — chemical, potential, kinetic and mechanical.

4. Chemical energy is energy ... in the bonds of atoms and molecules.

a) stored;

b) placed;

¢) built.

5. During photosynthesis, sunlight gives plants the energy they
need ... .

a) to build complex chemical molecules;

b) to build complex physical laws;

¢) to build complex chemical compounds.

6. Compressed springs and stretched rubber bands are examples ... .

a) of stored mechanical energy;

b) of stored kinetic energy;

c) of electrical energy.

7. Nuclear energy can be released when the nuclei are ... .

a) found or lost;

b) combined or split apart;

c¢) moved or stopped.
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8. Electrons moving through a wire are called ... .

a) electricity;

b) lightning;

c) heat.

9. Radiant energy is electromagnetic energy that travels ... .

a) in parallel waves;

b) in longitudinal waves;

C) in transverse waves.

10. Thermal energy, or heat, is the internal energy in substances —
the vibration and movement ... .

a) of atoms and molecules within substances;

b) of protons and electrons within molecules;

c¢) of radio waves within substances.

X. Transform the sentences, use the appropriate infinitive
constructions “too + adjective + infinitive”.

1. The weather is so bad that we won’t go to the country. 2. The
article 1s so difficult that he can’t translate it. 3. The day is so hot that it
is impossible to stay in town. 4. The dress is so expensive that it can’t
be worn every day. 5. The mountain is so high that you won’t be able
to climb it.

XI. Write a plan of the text.

XII. Retell the text using the plan.
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A. ELECTRICITY

I. Read and memorize the following words.

Arc light — nyroBas namna; balancing force — ypaBHoBemmBaroras
cuia; be equal to — ObITH paBHBIM; charge — 3apsif, 3apsKaTh; constitute —
COCTOSITh; conversion — mpeoOpa3oBaHue; electric current — 3JIeKTpH-
4yeckuil TOK; electricity — anexkrpuuectBo; flow — moTok, X0/, TeueHue;
gain — mojay4darb, npucoenuHsTh; kite — Bo3aymiHbid 3Mmeil; light —
3axkurath; light bulb — snekTpuueckas nammnouka; movement — JIBH-
xeHue; particle — yactuila; primary source — NEPBUYHBINA HUCTOUYHUK;
slightly over — uyTh Oosee; surround — okpyxarb; the number of
something — psii, MHOTO 4ero-iubo; upset — HapymaTh, pacCTpauBaTh,
OMPOKU/IbIBATH.

II. Read and pronounce the following words correctly.

Electricity, electron, atom, nucleus, particle, neutron, proton, cur-
rent, source, nuclear, natural, power, kerosene, Benjamin Franklin,
Philadelphia, principles.

IlIl. Think and express your opinion.
1. What ways of electricity generation can you name? 2. List some
of the things that use electricity in our day-to-day life.

IV. Read and translate the text.
What is Electricity?
Electricity is a form of energy. Electricity is the flow of electrons.
All matter is made up of atoms, and an atom has a center, called a
nucleus. The nucleus contains positively charged particles called protons
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and uncharged particles called neutrons. The nucleus of an atom is
surrounded by negatively charged particles called electrons. The ne-
gative charge of an electron is equal to the positive charge of a proton,
and the number of electrons in an atom is usually equal to the number
of protons. When the balancing force between protons and electrons is
upset by an outside force, an atom may gain or lose an electron. When
electrons are “lost” from an atom, the free movement of these electrons
constitutes an electric current.

Electricity is also referred to as an energy carrier, which means it
can be converted to other forms of energy such as mechanical energy
or heat. Primary energy sources are renewable or non-renewable
energy, but the electricity we use is neither renewable nor non-
renewable.

Usage of electricity has dramatically changed our daily life. Des-
pite its great importance in daily life, few people probably stop to think
about what life would be like without electricity. Like air and water,
people tend to take electricity for granted. However, people use
electricity to do many jobs every day — from lighting, heating and
cooling homes to powering televisions and computers.

Electricity is a basic part of nature and it is one of our most widely
used forms of energy. We get electricity, which is a secondary energy
source, from the conversion of other sources of energy, like coal, natu-
ral gas, oil, nuclear power and other natural sources, which are called
primary sources. Many cities and towns were built alongside waterfalls
(a primary source of mechanical energy) that turned water wheels to
perform work.

Before electricity generation began slightly over 100 years ago,
houses were lit with kerosene lamps, food was cooled in iceboxes, and
rooms were warmed by wood-burning or coal-burning stoves.
Beginning with Benjamin Franklin’s experiment with a kite one stormy
night in Philadelphia, the principles of electricity gradually became
understood. In the mid-1800s, everyone’s life changed with the
invention of the electric light bulb. Before 1879, direct current (DC)
electricity was used in arc lights for outdoor lighting. In the late
1800s, Nikola Tesla pioneered the generation, transmission, and use of
alternating current (AC) electricity, which reduced the cost of
transmitting electricity over long distances. Tesla’s inventions brought
electricity into homes to power indoor lighting and into factories to
power industrial machines.
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V. Answer the questions.

1. What 1s electricity? 2. What is called nucleus? 3. What are
protons and neutrons? 4. What is an electric current? 5. Why is elec-
tricity considered to be the secondary energy source? 6. When did the
principles of electricity become understood? Why?

VI. Match the words below to their definitions.

1. flow (n)

2. proton

3. movement
4. natural gas
5. generation
6. cool (v)

. force

. source

. heutron
0. electron

— O 0

11. secondary

12. particle

a) flammable gas, consisting largely of metha-
ne and other hydrocarbons, occurring naturally
underground (often in association with petro-
leum) and used as fuel;

b) the action or fact of moving along in a stea-
dy, continuous stream;

c) a place, person, or thing from which some-
thing comes or can be obtained;

d) a stable subatomic particle occurring in all
atomic nuclei, with a positive electric charge;
e) strength or energy as an attribute of physical
action or movement;

f) an act of changing physical location or po-
sition or of having this changed;

g) become or cause to become less hot;

h) the production of something;

1) a minute portion of matter;

]) coming after, less important than, or resul-
ting from someone or something else that is
primary;

k) a subatomic particle of about the same mass
as a proton but without an electric charge;

1) a stable subatomic particle with a charge of
negative electricity, found in all atoms and acting
as the primary carrier of electricity in solids.

VII. Complete the sentences using a word derivationally
related to the word given in brackets.

How is Electricity Generated?

1. An electric (generate) is a device for converting mechanical
energy into electrical energy. 2. The process is based on the relation-
ship between magnetism and (electric). 3. When a wire or any other
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electrically (conduct) material moves across a magnetic field, an elec-
tric current occurs in the wire. 4. The (largely) generators used in in-
dustry have a stationary conductor. 5. A magnet attached to the end of a
(rotate) shaft is positioned inside a stationary conducting ring that is
wrapped with a (length), continuous piece of wire. 6. When the magnet
(rotation), it induces a small electric current in each section of wire as it
passes. 7. Each section of wire constitutes a small, (separation) electric
conductor. 8. All the small currents of individual sections add up to one
current of (consider) size. 9. This current is what is used for electric
(powerful).

VIII. Choose the best continuation for each of the following
sentences.

1. All matter is made up of atoms, and an atom has ... .

a) a center, called a nucleus;

b) a nucleus, called a center;

c) a center, called a proton.

2. The nucleus contains positively charged particles called ... .

a) electrons;

b) protons;

c) neutrons.

3. The nucleus of an atom is surrounded by ... .

a) positively charged particles called electrons;

b) negatively charged particles called neutrons;

c) negatively charged particles called electrons.

4. The negative charge of an electron ... the positive charge of a
proton.

a) 1s more than;

b) is equal to;

c) is not equal to.

5. When electrons are “lost” from an atom, the free movement of
these electrons ... .

a) constitutes an electric current;

b) generates heat;

c) gives us light.

6. Electricity 1s a basic part of nature and it is one of ... .

a) our most widely used forms of work;

b) our most widely used forms of energy;

c¢) our most widely used forms of heat.
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7. Electricity is ... energy source.

a) the only;

b) a primary;

c) a secondary.

8. Before electricity generation began slightly over 100 years ago,
houses were lit ... .

a) with paraffin lamps;

b) with kerosene lamps;

c¢) with incandescent lamps.

9. Beginning with Benjamin Franklin’s experiment with a kite one
stormy night in Philadelphia, the principles of electricity ... .

a) were invented;

b) were written down;

c) gradually became understood.

10. In the mid-1800s, everyone’s life changed with the invention
of the ... .

a) electric light bulb;

b) generator;

c) power station.

IX. Draw the scheme of the text.

X. Retell the text using the scheme.

B. ELECTRICITY EDUCATION

I. Read and memorize the following words.

Alternating current (AC) — nepemeHHbIi TOk; comprehend — nonu-
Matb, demand — cmpoc, TpeboBanue; device — mpudOp, YCTPOMCTBO,
npucnocobaenue; direct current (DC) — mocTosiHHBIN TOK; encompass —
OXBaThIBaTh, 3aK/04aTh; induce — CTUMYIUPOBATh, UHIAYKTUPOBATH
(Tok), BBI3BIBATH; Internal combustion engine — ABUTaTENb BHYTPEH-
HEro CropaHus; measure — U3MepsTh; pioneer — ObITh MEPBOOTKPHI-
BatenieM; rely on — monararbes Ha; shaft — Ban, ock; specify — yka3bIBath,
TOYHO OIpEeNeNATh; spin around — BpamaThecs; steam engine — napoBoit
nBUraTenn; steam turbine — maposasi TypOuHa; supply with — cHaGxaTb,
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MOCTaBIATh; transmit — MPOBOAUTH (JIIEKTPUUYECTBO), MepenaBaTh (10
paauo); unit — equHULA (U3MEpPEHUs ), OJIOK, STIEMEHT; vital — )KU3HEHHO
Ba)XHBIN; wonder — HHTepeCOBaThCH.

II. Read and pronounce the following words correctly.

Thomas Edison, Nikola Tesla, pioneer, George Westinghouse,
James Watt, kilowatt-hour, magnetism, wire, turbine, combustion, ura-
nium, cylinder, photovoltaic cell, ozone layer, greenhouse gas.

IlIl. Think and express your opinion.

1. Make up a quick list of ways how your everyday life would be
affected if there were no electricity? 2. What are the ways to reduce
electrical use?

IV. Read and translate the text.
Electricity Education

It 1s very easy to turn on an electrical device and have it work; but
have you ever wondered what powers a television set, a telephone, the
lights in your house, the ceiling fan above your bed or the radio in your
room? Electricity is the reason that all of these devices work and meet
your daily demands each and every day. The force of electricity is
relied by all of mankind as a building block for modern society.

Many pioneers have experimented with electricity to better com-
prehend how it works. Following Benjamin Franklin’s notorious kite
experiment, the principles of electricity became more understood.
Thomas Edison invented the electric light bulb, which was safer inside
buildings. Prior to Nikola Tesla’s inventions, direct current was used
only for outdoor lighting. Tesla pioneered the generation, transmission
and beginning of usage of alternating current electricity. Alternating
current can be transmitted over greater distances than direct current.

A transformer was invented by George Westinghouse to send elec-
tricity over long distances in order to supply customers with electricity
that were located far from the generating plant. Transformers change
electricity from low voltage to high voltage allowing the electricity to
travel more efficiently.

Electricity is measured in units known as watts (W), named for
their founder, James Watt. James Watt invented the steam engine
also. One watt of power is extremely small; therefore, they are
usually designated as kilowatts (kW), which is equal to 1000 watts.
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The amount of electricity used over a specified period of time is
known as a kilowatt-hour (kW - h).

The basic devices used in the generation of electricity are gene-
rators; these generators convert mechanical energy into electrical energy.
The method used by generators is based on the relationship between
magnetism and electricity. A large magnet is positioned so that when it
rotates, a small electric current is induced in each section of wire. All of
the currents in each wire, when summed up, equal a current of
considerable size. This large current is used for electric power.

Several different types of electrical generating units are operated
with a wide range of fuel sources. Electric utility power stations use
turbines, engines, or water wheels to convert mechanical or chemical
energy to electricity by driving an electric generator. The most com-
mon methods of generating electricity is by use of steam turbines,
internal-combustion engines, gas combustion turbines, water turbines
and wind turbines.

In a turbine, the kinetic energy of a moving fluid is converted into
mechanical energy. A wide range of fuel sources are used as a form of
force to turn a series of blades mounted on a shaft, which rotates the
shaft connected to the generator, thus creating electricity.

Electricity is a secondary source of energy that comes from the
conversion of other primary sources. These primary sources include
fossil fuels, uranium and renewable sources.

Coal, petroleum and natural gas encompass the use of fossil fuels
in electricity generation. These fossil fuels are burned in gas turbine
generators where the hot gases produced from combustion are used to
turn the turbine blades, which in turn spins the generator to produce
electricity. Petroleum is also burned in generating units with internal-
combustion engines; these internal-combustion engines are where the
combustion occurs inside cylinders of the engine that are connected to
the shaft of the generator. The engine drives the generator to produce
energy from the mechanical energy provided by the generator.

Another means of electricity generation comes from the method of
nuclear power. Nuclear power takes place from a process known as
nuclear fission, in which atoms of uranium fuel are hit by neutrons.
When this collision of uranium and neutrons occurs fission takes place,
releasing heat and more neutrons. This process occurs continuously,
forming a chain reaction releasing heat. The heat is used to transform
water into steam, which spins the turbine that generates the electricity.
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Hydroelectric power units use flowing water to spin a turbine that
is connected to a generator. There are two types of hydroelectric
systems that produce electricity, the falling water system and the run-
of-the-river system. The falling water system uses dams. Flowing water
accumulates in reservoirs that release water through a pipe and applies
pressure against the turbine blades to drive the generator. The run-of-
the-river system uses the forces created by the river’s current to apply
pressure to the turbine blades to produce electricity.

Geothermal power comes from heat energy trapped beneath the
surface of the earth. In geothermal powered units of electricity gene-
ration, the underground water is heated to extreme temperatures as it
reaches the surface thus, being released as steam. Solar power comes
from the energy emitted from the sun. The uses of photovoltaic cells,
which generate electric power directly from the light of the sun, have
proven to be more costly then fossil fuels. Radiant energy from the sun
is used to produce steam to drive turbines in solar-thermal electric
generators. Wind power is the conversion of wind-generated energy
into electricity with the use of windmills. The burning of biomass
materials provides another means of generating electricity. Biomass
includes wood, garbage and agricultural waste. These sources are
burned in the same manner as fossil fuels, thus creating electricity by
producing steam to rotate the turbines.

Electricity is an important aspect of modern society. Think about
how often you use and rely on your electrical appliances; now think
about the process that goes into producing the electricity that enables
you to have the modern comforts that you are so dependent upon. With
the ever-increasing prices of electricity and the depletion of the ozone
layer by greenhouse gases, a discovery of cleaner burning methods of
generating electricity is vital. As many of the resources in use today are
being used to supply the world with electricity, technological advances
are constantly being realized with the renewable resources and more
ecologically safe methods of electricity generation.

V. Answer the questions.

1. What is electricity? 2. What are the primary sources for gene-
rating electricity? 3. What is the basic device used in generation of
electricity? 4. What is the principle the work of generator based on?
5. What device was invented by George Westinghouse? 6. How do
transformers change electricity? 7. In what units is electricity measu-
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red? 8. What are the most common methods of generating electricity?
9. What is the process of producing electricity using fossil fuels?
10. How can we use nuclear power to produce electricity? 11. What are
the types of hydroelectric systems that produce electricity? 12. What
types of power can we use to produce electricity? In what way?

VI. Match the words below to their definitions.

1. comprehend

2. current

3. magnetism

4. turbine

5. combustion

6. shaft

7. petroleum

8. cylinder

9. engine

10. accumulate
11. layer

12. greenhouse gas
13. generator

a) a liquid mixture of hydrocarbons which
can be extracted and refined to produce
fuels including petrol, paraffin and diesel
oil;

b) a solid geometrical figure with straight
parallel sides and a circular or oval section;
c¢) a physical phenomenon produced by the
motion of electric charge, which results in
attractive and repulsive forces between
objects;

d) a machine for converting mechanical ener-
gy into electricity;

e) quantity or thickness of material, typi-
cally one of several, covering a surface or
body;

f) a flow of electricity which results from
the ordered directional movement of elec-
trically charged particles;

g) a machine for producing continuous po-
wer in which a wheel or rotor is revolved by
a fast-moving flow of water, steam, gas, air,
or other fluid;

h) a machine with moving parts that con-
verts power into motion;

1) gather together or acquire an increasing
number or quantity of something;

]) a long, cylindrical rotating rod for the trans-
mission of motive power in a machine;

k) grasp mentally, understand;

1) the process of burning something;

m) a gas that contributes to the greenhouse
effect by absorbing infrared radiation.
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VII. Insert prepositions where necessary.
The Science of Electricity

1. In order to understand how electric charge moves ... one atom
to another, we need to know something ... atoms. 2. Everything ... the
universe is made ... atoms — every star, every tree, and every animal.
3. Atoms are the building blocks ... the universe.

4. Atoms are made of even smaller particles. 5. The centre ... an
atom is called the nucleus. 6. It is made ... particles called protons and
neutrons. 7. The protons and neutrons are very small, but electrons are
much, much smaller. 8. Electrons spin the nucleus in shells a great
distance ... the nucleus.

9. The protons and electrons of an atom are attracted ... each
other. 10. They both carry an electrical charge. 11. An electrical charge
is a force ... the particle. 12. Protons have a positive charge and
electrons have a negative charge. 13. The positive charge of the protons
is equal ... the negative charge of the electrons.

14. Electrons usually remain a constant distance ... the nucleus ...
precise shells. 15. The electrons in the shells closest ... the nucleus
have a strong force ... attraction ... the protons. 16. Sometimes, the
electrons in the outermost shells do not. 17. These electrons can be
pushed ... of their orbits. 18. Applying a force can make them move ...
one atom ... another. 19. These moving electrons are electricity.

VIIL. Fill in the gaps with suitable words given below. Use
one word only. Translate the text.

a) turbines; f) produce; k) reactor; p) used;

b) steam, g) generator, 1) split; q) burnt;

c) other; h) uranium; m) blades, r) common;
d) oil; i) nuclear; n) water; s) electricity.
e) fission, Jj) gas; 0) energy,

1. An electric utility power station uses a turbine, engine, water
wheel, or ... similar machine to drive an electric ... or a device that
converts mechanical or chemical ... to electricity. 2. Steam
turbines, internal-combustion ... , gas combustion turbines, water
turbines, and wind turbines are the most ... methods to generate
electricity.

3. Coal, petroleum, and natural gas are ... in large furnaces to heat
water to make steam that in turn pushes on the ... of a turbine.
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4. Natural ... , in addition to being burned to heat water for steam,
can also be burned to ... hot combustion gases that pass directly
through a turbine, spinning its blades to generate ... .

5. Petroleum can also be used to make ... to turn a turbine.
6. Residual fuel oil, a product refined from crude ... , is often the
product used in electric plants that use petroleum to make steam.

7. ... power is a method in which steam is produced by heating ...
through a process called nuclear ... . 8. In a nuclear power plant, a ...
contains a core of nuclear fuel, primarily enriched ... . 9. When atoms
of uranium fuel are hit by neutrons they ... , releasing heat and more
neutrons. 10. The heat is ... to turn water into steam that, in turn, spins
a turbine that generates electricity.

IX. Choose the best continuation for each of the following
sentences.

1. The force of electricity is relied by all of mankind as ... .

a) a wooden block for ancient society;

b) a concrete block for future society;

¢) a building block for modern society.

2. Many pioneers have experimented with electricity ... .

a) to better comprehend how it works;

b) to make a lot of money;

¢) to become famous.

3. Tesla pioneered the generation, transmission and beginning of usage . .. .

a) of direct current electricity;

b) of alternating current electricity;

c) of alternating and direct current electricity.

4. Alternating current can be transmitted over ... .

a) greater distances than direct current;

b) shorter distances than direct current;

c¢) the same distances as direct current.

5. A transformer was invented by ... .

a) Benjamin Franklin;

b) Thomas Edison;

c) George Westinghouse.

6. The method used by generators is based on the relationship ... .

a) between magnetism and theory of relativity;

b) between fire and electricity;

c) between magnetism and electricity.
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7. In a turbine, the kinetic energy of a moving fluid is converted ... .
a) into electrical energy;

b) into mechanical energy;

c) into chemical energy.

8. Electricity is a secondary source of energy that comes from ... .
a) the conversion of the sun energy;

b) the conversion of other primary sources;

c) the conversion of renewable energy sources.

9. The run-of-the-river system uses the forces created by ... .

a) the current of air;

b) the flow of electrons;

c) the river’s current.

10. The burning of biomass materials provides another means ... .
a) of generating electricity;

b) of producing power;

c) of generating steam.

X. Use Participle I Perfect Active.
Example: — AsIhadn’t phoned him back I had to apologize.
— Not having phoned him back I had to apologize.

1. I left the luggage at the airport and went to the restaurant. 2. As
he hadn’t found the necessary papers he felt angry. 3. As he hadn’t read
the book he couldn’t discuss it. 4. As they hadn’t taken a decision they
turned to him for help. 5. She made dinner and decided to have a rest.
6. As he hadn’t bought tickets he couldn’t join them. 7. As he had
broken his car he had to go by bus. 8. He finished the article and went
to bed. 9. As he had given up smoking he felt better.

XI. Write out the “key” words from each paragraph.

XII. Retell the text using the “key” words.



Fossil fuels Fuels Fossil

Fossil Fossil fuels Fuels u N lT 3

fuels Fuels Fossil Fossil
Fuels Fossil ruels Fossil

A. OVERVIEW OF FOSSIL FUELS

I. Read and memorize the following words.

Advantage — npeumyiecTBo, BbIroja, noie3a; black rock sub-
stance — yepHoe BeliecTBO; boiler — mapoBoii koten; coal — yromns
(kaMeHHBIH, IPEeBECHBIN); creature — )KHUBOE CYILECTBO, co3aanue; dig —
KOMaTh, PHITh, BBIKAMBIBAThH; direct — MpsIMOM, MOCTOSIHHBIN (TOK); dis-
advantage — HemocTatok, Bpen, yuiep0; earth’s crust — 3emHas Kopa;
expire — UCCAKHYTh, 3aKOHUHUThHCS; grind — nmepemainbiBaTh; heat — temo,
TerutoTa; indirect — KOCBEHHBIN, HempsaMoil; lead to — IPUBOAUTH K;
liquid — >kuakuid, >XUIKOCTh, non-renewable energy — HEB0300-
HOBIIsIeMas sHeprus; oil — HedTh, MaciIo, CMa304YHBIN MaTepuai; peat —
Topd; pressure — naBieHue; solid — TBepIOe BEIIECTBO.

II. Read and pronounce the following words correctly.
Due to, char, major, organic, decompose, expire, directly, indi-
rectly, air, charcoal, burn, advantage, rather, vehicle.

Ill. Think and express your opinion.
1. Identify those things in your life that use fossil fuels. 2. Think of
some simple things you can do to conserve fossil fuels.

IV. Read and translate the text, think of its title.

Fossil fuels were formed millions of years ago when plants,
animals and other creatures died and were buried under the earth. Their
remains gradually changed over the years due to heat and pressure in
the earth’s crust and formed coal, oil and gas. These are 3 major forms
of fossil fuels which were formed from the organic remains of plants
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and animals. Since they took millions of years to form that’s why
they are also called non-renewable energy sources. This means that
they cannot be used again once they are expired. Over the years,
these decomposed plants and animals were converted into black rock
substance called coal and thick liquid called oil or petroleum, and
natural gas.

Substances that release energy when burnt are called fuels, and the
process of burning is called combustion. Heat is the process that makes
the release of energy possible when combustion takes place. A fuel may
be a solid, a liquid or a gas and the energy from it may be used either
directly, as in warming a house, or indirectly to make steam for driving
an engine. Sometimes the fuel is burnt in the engine.

Formation of fossil fuels took millions of years but they disappear
within seconds. They are being extracted from all over the world. Coal
is one the fossil fuels that is used extensively in the production of elec-
tricity. Oil 1s used to power our vehicles. We all use fossil fuels in our
daily life. In some way, like every other thing, fossil fuels have
negative effect on our environment too. Carbon dioxide is the
byproduct of fossil fuels. When burnt, they release carbon dioxide and
some other gases. Carbon dioxide is the primary reason for formation
of global warming. We are polluting our environment by extracting
these fossil fuels and burning them at fast pace. They can’t be utilized
again as they are non-renewable. The solution to the above problems is
using renewable energy sources including solar, wind and geothermal.

V. Answer the questions.

1. When and how were fossil fuels formed? 2. What are the major
forms of fossil fuels? 3. How do you understand “non-renewable
sources”? 4. How do we call the process of burning? 5. What are the
states of fuel? 6. How often do we use fossil fuels? 7. What is the most
widely used fossil fuel? 8. How do fossil fuels affect the environment?

VI. Match the words below to their definitions.

1. pollution a) material consisting of partly decomposed
vegetable matter forming a deposit on acidic,
boggy ground, which is dried for use in gar-
dening and as fuel;

2. utilize b) an air-like substance which expands freely to
fill any space available, irrespective of its quantity;
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3. byproduct c) a particular kind of matter with uniform
properties;

4. environment d) fine, dry particles produced by grinding,
crushing, or disintegration of a solid substance;

5. coal e) become blackened as a result of partial
burning;

6. oil f) a hardened layer, coating, or deposit on the
surface of something soft;

7. gas g) the surroundings or conditions in which a
person, animal, or plant lives or operates;

8. substance h) a viscous liquid derived from petroleum,
especially for use as a fuel or lubricant;

9. char (v) 1) a combustible black or dark brown rock con-

sisting chiefly of carbonized plant matter,
found mainly in underground seams and used

as fuel;

10. release J) make practical and effective use of some-
thing;

11. crust k) allow or enable to escape from con-
finement; set free;

12. powder 1) an incidental or secondary product made in
the manufacture or synthesis of something else;

13. extensively m) to a great extent;

14. peat n) the presence in or introduction into the en-

vironment of a substance which has harmful or
poisonous effects.

VII. Complete the sentences using a word derivationally
related to the word given in brackets.

1. Fossil fuels have been serving as the source of energy for almost
all (practice) purposes of today’s life. 2. They are (vitality) in all do-
mestic purposes like cooking, transportation and have many other
advantages. 3. However, these are all non-(renew) sources of energy.
4. This means there is a limited stock of this (fossilize) fuel. 5. With the
increase in (populate) and consequently their (consume), the stock of
fossil fuel seems to be approaching its end. 6. Every year millions of
tons of coal and gallons of oil are (user) to extract energy from them.
7. The (extract) process is done by burning these fossil fuels. 8. Due to
the (combust) of these fuels, the environment gets highly polluted.
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9. The constituents of fossil fuels are (sulphureous) and nitrogen.
10. They are produced in their oxide forms and cause the (pollute).
11. This led to the global warming and (extinct) of these precious
resources. 12. Another effect of this is that when coal is dug from the
coal mines, it affects the (surround) ecosystem and pose serious hazard
to the health of mine (work). 13. However, they are still popular as they
are cheaper than any other (alternate) sources of energy.

VIII. Choose the best continuation for each of the following
sentences.

1. There are ... which were formed from the organic remains of
plants and animals.

a) 5 major forms of fossil fuels;

b) 3 major forms of fossil fuels;

c¢) 4 major forms of fossil fuels.

2. Substances that release energy when burnt are called ... .

a) fuels;

b) energy sources;

c) steam.

3. The process of burning is called ... .

a) fire;

b) combustion;

c) lightning.

4. The energy from fuel may be used ... .

a) only directly;

b) only indirectly;

c) either directly or indirectly.

5. Formation of fossil fuels took millions of years ... .

a) but they disappear within seconds;

b) and they will last forever;

c) but soon people won’t need them.

6. Coal 1s one of the fossil fuels that is used extensively ... .

a) in the production of light;

b) in the production of heat;

¢) in the production of electricity.

7. In some way fossil fuels have ... on our environment too.

a) positive effect;

b) negative effect;

c) no effect.
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8. When burnt, fossil fuels release ... .

a) only carbon dioxide;

b) carbon dioxide and some other gases;

c) oxygen and some other gases.

9. Carbon dioxide is the primary reason for ... .
a) formation of global warming;

b) creation of the ozone layer;

c¢) pollution of the ocean.

10. Fossil fuels can’t be utilized again as they are ... .
a) precious;

b) renewable;

c¢) non-renewable.

IX. Make a plan of the text and retell the text using the plan.

B. NON-RENEWABLE SOURCES OF ENERGY

I. Read and memorize the following words.

Abundant — 0OUIBHBIN, TIUPOKO PACHPOCTPAHCHHBIN, UMEIOIIHICS
B m3o0unuu; degradation — ocnabnenue, ynaaok, yxyamenue; deple-
tion — yMeHbllIeHUE, uctolieHue (pecypcon); deposit — 3amac, MecTo-
pOXIIeHHe, 3aliekb; drain — ocymiaTh, MCTOLIATh, PACXO/I0BaTh; €X-
cessive — upe3MepHbId, u3nuimHui; firsthand experience — auuHBIN
OTIBIT; Impact — BIUSHHUE, CUJIbHOE Bo3jaeicTBue; inflammable — orue-
OMAacHBIM, TOprOYMi, Jerko BocimaMeHstomuiics; oil spill — paznus
HedTH, yreuka Hedtu; oil well — HedTsiHas ckBakuHa; pace — Iuar,
TeMIl; require — TpeOoBaTh, HYXKJIaThCs; reserve — pecypc, 3amnac; result
in — mpuBoauTh K; suffer from — cTtpagaTe; survive — BBDKHBAT,
BhIZIEpKaTh; take into consideration — mpuHUMAaTh BO BHHUMAaHUE, Y4u-
ThIBaTh; underground — nmoa3eMHbIil; vaporizing oil — Tspkenoe kapOro-
paTOpHOE TOIUIUBO, JTUTPOUH, KEPOCHH.

II. Read and pronounce the following words correctly.

Suffer, China, India, require, carbon, Saudi Arabia, Kuwait, Iran,
Iraq, UAE, North America, Canada, methane, ethane, propane, butane,
Middle East, chemicals.
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IlIl. Think and express your opinion.
1. Fossil fuels vs. nuclear power: pros and cons. 2. What will hap-
pen to vehicles without fossil fuels?

IV. Read and translate the text.

What are Non-Renewable Sources of Energy?

Non-renewable energy sources are those sources that drain fossil
reserves deposited over centuries. This results in depletion of these
energy reserves. There are many countries, which have recorded sig-
nificant reduction of these sources and are currently suffering from the
side effects of drilling these energy reserves from deep underground.
Examples of these countries include China and India. The environ-
mental impact is so great that just by travelling to these two countries,
you can get a firsthand experience on the case studies that are there to
be seen by the naked eyes.

There are many places in the world that are experiencing fast deg-
radation in terms of fossil fuels. Soon there will be none left if appro-
priate measures are not taken into consideration. This is a trend that has
to be reversed if the world is to survive the degradation process that is
going or happening at a much rapid pace. The main non-renewable
energy sources are: coal, oil, natural gas.

Coal. Coal is the most abundant form of fossil fuel available on
earth. It was formed by the decay of old plants and animals millions of
years ago. Coal is mostly found below the earth and is a major source
of fuel for electricity generation as of today. Most power stations on
earth require huge reserves of coal to produce electricity continuously
without break. When coal is burnt, it produces heat that is used to
convert water into steam. The steam is then used to move the turbines
which in turn activate generators which produce electricity.

Coal contains a large amount of carbon. When it is burnt to pro-
duce power, it mixes up with oxygen to produce carbon dioxide. Car-
bon dioxide is the gas responsible for global warming. The use of coal
and other fossil fuels have only increased since they were discovered.
Their excessive extraction and use has resulted in degradation of
environment and ecological imbalance. Though coal is still available in
big quantity, it is predicted that it won’t last for more than 40-50 years
if switch is not made to green or clean energy.

Oil. O1l is available in abundance in most of the Middle East
countries including Saudi Arabia, Kuwait, Iran, Iraq and UAE while
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some limited oil wells are present in North America and Canada. Most
of the countries still have their huge dependency on these countries for
their oil requirements. Like coal, it was also made out of dead plants and
animals that had lived millions of years ago. When plants and animals
died they were covered with a thick layer of mud and sand which crea-
ted huge pressure and temperature. These fossil fuels (coal, oil and na-
tural gas) are result of those conditions only.

Wide usage of oil and oil related products has resulted in massive
air pollution. It is a major source of fuel that is used in vehicles. Due to
the process of combustion, harmful gases like carbon dioxide are
released when oil is burnt. Everyday around 19.7 million barrels of oil is
consumed in the United States alone. Oil is transported to other nations
using pipelines or ships. Leakage in ships leads to oil spill which
affects animals and plants that live inside or around the sea. Just a few
years back, a ship containing oil of British Petroleum (BP) caused oil
leakage which resulted in killing many whales, fishes and small
animals that live inside the sea.

Natural Gas. Natural gas is a mixture of several gases including
methane, ethane, propane and butane. It burns completely and leaves
no ashes. It causes almost no pollution and is one of the cleanest forms
of fossil fuel. Of these gases, methane is highly inflammable. It has no
color, taste or odor. This is the reason that some chemicals are added to
it before it can be supplied to individual homes so that a leakage can
easily be detected. Middle Eastern countries particularly Iran and Iraq
hold high reserves of natural gas. The beauty of this source of fuel that
it causes almost no pollution, it is cheap and environmentally friendly.

V. Put all types of questions to the text (not less than 10).
Discuss the text in pairs.

VL Insert prepositions where necessary.
Petroleum

1. The most important fossil fuel comes ... petroleum, which is
natural oil found underground. 2. It is not much used ... its natural state
but made ... fuels such as petrol, paraffin, kerosene, vaporizing oil and
diesel oil. 3. These are obtained through the process called ... dis-
tillation. 4. Benzole 1s a liquid fuel like petrol obtained when is made
... gas. 5. The fuel called natural gas, often found where there is petro-
leum, is a compound ... hydrogen and carbon known as methane.
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6. Natural gas was found beneath the North Sea in 1965, and provides ...
half ... all Britain’s gas requirements.

7. Petroleum is one ... the most commonly used fossil fuels. 8. The
word means ... “rock o0il”. 9. Petroleum and its products are ... great use
... today’s life. 10. These products include ... motor fuels, kerosene,
diesel oil, wax, etc. 11.Petrol, of course i1s used ... motor cars.
12. Kerosene is used ... oil lamps, farm tractors, jet engine aircraft, etc.
13. In villages, kerosene has a very important ... usage. 14. Diesel oil is
used ... diesel engine buses, tractors, lorries, ships and many other vehi-
cles. 15. Lubricants are also made ... the byproducts ... petroleum.
16. This is needed to make machinery ... any kind run smoothly and
easily. 17. Bitumen is used ... asphalt and ... water proofing.

VII. Match the words below to their definitions.

1. suffer a) a supply of something that is available for
use when it 1s needed;

2. abundant b) continue to live or exist, especially in spite
of danger or hardship;

3. excessive c) a distinct compound or substance, espe-

cially one which has been artificially pre-
pared or purified;

4. decay (n) d) cause the water or other liquid in (some-
thing) to run out, leaving it empty or dry;
5. reserve e) when something such as a dead body, a

dead plant, or a tooth is gradually destroyed
by a natural process;

6. discover f) able to be used or obtained; at someone’s
disposal;

7. global warming  g) more than is necessary, normal, or desi-
rable; immoderate;

8. degradation h) in science it is the process of breaking down
a substance into its separate parts or elements;
9. available 1) a gradual increase in the overall tempe-

rature of the earth’s atmosphere generally
attributed to the greenhouse effect caused by
increased levels of carbon dioxide, chloro-
fluorocarbons, and other pollutants;

10. significant ]) experience or be subjected to (something
bad or unpleasant);
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11. result in k) lead to;

12. drain (v) 1) sufficiently great or important to be worthy
of attention; noteworthy;

13. survive m) find (something or someone) unexpected-
ly or in the course of a search;

14. leakage n) existing or available in large quantities; plentiful;

15. chemical (n) 0) the accidental admission or escape of a

fluid or gas through a hole or crack.

VIIL Fill in the gaps with suitable words given below. Use
one word only. Translate the text.

a) remains, e) odor; i) transport; m) inflammable,
b) heat, 1) fuel; J) source; n) important,
c) domestic, g) gas; k) drawback; 0) formed,
d) deposition, h) coal; [) pollution; p) producers.
1. Another important and widely used fossil ... is natural ... . 2. It

is chiefly methane, sometimes known as marsh gas. 3. Natural gas is
normally found underground along with petroleum and ... but some-
times occur by it and are pumped out through pipelines. 4. Once
pumped out, it is transported to storage areas or for ... use. 5. It has
been a ... of domestic gas for many years. 6. Many people use this gas
to ... their homes. 7. It contains a strong ... that makes it easy to smell
if there is a leak. 8. Natural gas produces comparatively little ... as
against other fuel sources. 9. Since, it is in a liquid state, it is easy to ...
it through pipelines. 10. The main ... of this fuel is that it is highly ... .
11. The greatest ... of natural gas are the United States of America and
Russia. 12. One more ... fossil fuel is coal. 13. It is the poor man’s
petrol. 14. It has been formed by the ... of vegetative ... for thousands
of years. 15. The fossilized form of the decayed plants and other
vegetation has ... coal.

IX. Choose the best continuation for each of the following
sentences.

1. There are many countries which are currently suffering from ...
these energy reserves from deep underground.

a) the side effects of drilling;

b) the beneficial effects of drilling;

c) the material effects of drilling.
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2. There are many places in the world that are experiencing ... .

a) slow degradation in terms of fossil fuels;

b) fast improvement in terms of fossil fuels;

c) fast degradation in terms of fossil fuels.

3. Coal is ... of fossil fuel available on earth.

a) the least abundant form,;

b) the most abundant form;

c¢) one of the most abundant forms.

4. Coal 1s mostly found below the earth and is a major source of
fuel ... .

a) for electricity generation;

b) for industrial usage;

c) for heat generation.

5. When coal is burnt to produce power, it mixes up with ... to
produce carbon dioxide.

a) hydrogen;

b) carbon;

c) oxygen.

6. The use of coal and other fossil fuels have only increased ... .

a) since they were described;

b) since they were drained;

c) since they were discovered.

7. Oil is available in abundance in ... .

a) some of the Middle East countries;

b) most of the Middle East countries;

c) most of the Far East countries.

8. Wide usage of oil and oil related products has resulted ... .

a) in massive air purification;

b) in massive air pollution;

c¢) in massive mind pollution.

9. Leakage in ships leads to oil spill which affects ... that live
inside or around the sea.

a) animals and plants;

b) animals and people;

c¢) people and plants.

10. Natural gas is a mixture of several gases including ... .

a) methane, ethane, butane and hydrogen;

b) methane, butane, propane and oxygen,;

c) methane, ethane, propane and butane.
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X. Change the sentence structure using Gerund with pre-
position.

Example: - He read the letter and hid it. (on).

— On reading the letter he hid it.

1. She said 1t and turned red. (on). 2. First read the instruction and
then open the box. (before). 3. When I came to London I decided to call
all my friends at once. (on). 4. He took a decision and felt better. (after).
5. He entered the room and greeted everybody. (on). 6. First read the book
then see the film. (before). 7. He left the house and took a taxi. (on).
8. He did his morning exercises and then took a shower. (after). 9. He
arrived at the airport and registered. (on). 10. He took a ticket and got
on the train. (on).

XI. Use Gerund as the subject.
Example: —It’s very convenient to go there by car.
— Going there by car is very convenient.

1. It’s so uncomfortable to sleep on the floor. 2. It’s great to meet
old friends. 3. It’s impolite to speak in a loud voice. 4. It’s always
useful to think. 5. 1It’s boring to clean the flat. 6. It’s interesting to
teach. 7. It’s exciting to travel to other countries. 8. It’s simple to give
advice. 9. It’s not always clever to take other people’s advice. 10. It’s
inconvenient to have much luggage. 11. It wasn’t easy to follow the
man.

XII. Write a plan of the text.

XIII. Retell the text using the plan.



Nuclear energy Power

UNIT 4

Nuclear reactors Energy

A. NUCLEAR POWER

I. Read and memorize the following words.

Be buried — OwITh 3axopoHeHHBIM; containment vessel — repme-
TU3UpYyromas obonouka; contribute to the greenhouse effect — cnoco0-
CTBOBaTh NMapHUKOBOMY 3¢ (dekTy; conventional power station — 3jek-
TpocTaHLUg 00bIYHOrO TUMa; die away — ucuesarb, 3aTyXaTh, yracarsb;
drive — npuBOoIUTH B JCHCTBUE, B JIBIXKCHUE, yNpaBisTh; (the) fastest-
growing — OBICTpO pacTymuii; leakage — yreuka, Teub, BBITEKaHUE;
major disaster — kpynHas kartactpoda; nuclear accident — aBapus
SJICPHOM YCTAHOBKH; power plant — 3JieKTpoCcTaHIUs, CUJIOBasi yCTa-
HOBKa; precautions — Mepbl MPEJOCTOPOKHOCTH, MEPbI OE30MIaCHOCTH;
provide — obecrnieunBaTh, cHaOXkaTh; pump through — mpokaumBatsb;
reliable — manmexHbIN, 0€30TKa3HBIM, HCIBLITAHHBIA; small amounts of
waste — HE3HAUMTEJILHBIM 00BEeM OTXO0JI0B; smash — crajakuBaThCs,
Bpe3aThCs, yIapAThes; sustained — HeMpPepBIBHBIN, YCTOWYUBBIN; turn —
BpaliaTh; uranium rod — ypaHOBBII CTEPKEHb.

II. Read and pronounce the following words correctly.

Nuclear, fission, electricity, generated, uranium, submarine, en-
gine, turbine, except, neutron, reactor, chain reaction, carbon dioxide,
percent.

IlIl. Think and express your opinion.
1. What advantages does the building of the power station have?
2. Is it dangerous? Why?

IV. Read and translate the text.
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Nuclear Power

Nuclear power is the use of sustained nuclear energy-releasing
reactions to generate heat and electricity.

Nuclear power is generated using uranium, which is a metal mined
in various parts of the world. The first large-scale nuclear power station
was opened at Calder Hall in Cumbria, England in 1956. Some military
ships and submarines have nuclear power plants for engines.

Nuclear energy-releasing reaction (fission and fusion) makes heat
(i.e. it heats water to make steam), steam turns turbines, and turbines
turn generators (i.e. electrical power is sent around country). Nuclear
power stations work in pretty much the same way as conventional
(fossil fuel-burning) stations, except that a chain reaction inside a
nuclear reactor makes the heat instead. The reactor uses uranium rods
as fuel, and the heat is generated by nuclear fission or fusion. As a re-
sult of nuclear fission neutrons smash into the nucleus of the uranium
atoms, which split roughly in half and release energy in the form of
heat. Carbon dioxide gas is pumped through the reactor to take the heat
away, and the hot gas then heats water to make steam. The steam drives
turbines which drive generators. The generators produce electricity.
Modern nuclear power stations use the same type of turbines and gene-
rators as conventional power stations.

There are endless debates about the use of nuclear energy.

Advantages. Nuclear power costs about the same as coal, so it’s
not expensive to make. It does not produce smoke or carbon dioxide, so
it does not contribute to the greenhouse effect. It produces huge
amounts of energy from small amounts of fuel. Nuclear power pro-
duces small amounts of waste. It is reliable.

Disadvantages. Although not much waste is produced, it is very, very
dangerous. It must be buried for many years to allow the radioactivity to
die away. Nuclear power is reliable, but a lot of money has to be spent on
safety — if it does go wrong, a nuclear accident can be a major disaster,
people are increasingly concerned about this — in the 1990’s nuclear power
was the fastest-growing source of power in the world. In 2005 it became
the second slowest-growing one. In 2018 nuclear power plants provided
about 5.7% of the world’s energy and 13% of the world’s electricity.

V. Answer the questions.
1. What is nuclear power? 2. Is uranium a synthetic substance?
3. What do nuclear power stations produce? 4. What is the main difference
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between nuclear power stations and conventional stations? 5. What
kind of fuel do conventional power plants use? 6. What kind of fuel
do nuclear power plants use? 7. What are the main advantages of
nuclear power for the national economy? 8. What are the main
disadvantages? 9. Why are there endless debates about the use of
nuclear energy?

VI. Complete the sentences using a word derivationally
related to the word given in brackets.

1. There’s very little (differ) between a nuclear power plant and a
(convention) power plant, except for the source of the heat used to
create steam. 2. But as that source can emit (harm) levels of radiation,
extra precautions are required.

3. A concrete liner (typical) houses the reactor’s pressure vessel
and acts as a (radiate) shield. 4. That liner is housed within a steel
containment vessel. 5. This vessel contains the reactor core as well as
the (equip) used to refuel and maintain the reactor. 6. The steel con-
tainment vessel serves as a barrier to prevent (leak) of any radioactive
gases or fluids from the plant.

7. An outer concrete (build) serves as the final layer (protect) the
steel containment vessel. 8. This concrete structure is designed to be
(strongly) enough to survive some earthquakes or a crashing jet air-
liner. 9. These secondary containment structures are necessary to (pre-
vention) the escape of radioactive steam in the event of an accident.
10. The absence of (second) containment structures in Soviet (nucleus)
power plants allowed radioactive material to escape in Chernobyl.

VII. Match the words below to their definitions.
1. nuclear power  a) unwanted or unusable material, substance

or byproduct;
2. prevent (V) b) to allow to escape, set free;
3. radioactive ¢) to keep something from happening;
4. uranium d) a condition or circumstance that puts some-

one 1n a favorable or superior position;

5. chain reaction  e) emitting radiation or particles;

6. release f) the self-sustaining fission reaction spread
by neutrons which occurs in nuclear reactors;

7. waste (n) g)to become weaker and finally disappear
completely;
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8. die away (V) h) electric power generated by a nuclear reactor;

9. safety 1) an unfavorable circumstance or condition
that reduces the chances of success or effec-
tiveness;

10. advantage ]) a dense grey radioactive metal used as a

fuel 1n nuclear reactors;
11. disadvantage k) the state of being safe from harm or danger.

VIII. Use the following nouns and verbs to describe the
electricity generation process in nuclear power plant. Trans-
form infinitives; add articles and conjunctions where it is ne-
cessary.

1. The reactor, to use, uranium rods, a fuel, to produce, heat.
2. Heat, to generate, nuclear fission. 3. Neutrons, to smash into, the
nucleus of the uranium atoms. 4. The nucleus, to split, to release, energy
and heat. 5. Carbon dioxide gas, to pump through, reactor, to take away,
heat. 6. The hot gas, to heat, water, to make steam. 7. The steam, to drive
turbines, to drive generators. 8. The generators, to produce electricity.

IX. Choose the best continuation for each of the following
sentences.

1. Nuclear power is the use of sustained ... reactions to generate
heat and electricity.

a) nuclear energy-generating;

b) nuclear energy-absorbing;

c¢) nuclear energy-releasing.

2. Nuclear power is generated using uranium, which is ... in
various parts of the world.

a) a liquid found;

b) a metal mined,;

c) a gas discovered.

3. The first large-scale nuclear power station was opened ... .

a) in 1955;

b) in 1965;

c) in 1956.

4. Nuclear power stations work in pretty much the same way as ... .

a) fossil fuel-burning stations;

b) tidal stations;

¢) hydroelectric stations.
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5. The reactor uses uranium rods as ... .

a) coolant;

b) fuel;

c) lubricant.

6. Carbon dioxide gas is pumped through the reactor ... .

a) to take the heat away;

b) to take the radiation away;

c¢) to make steam.

7. Modern nuclear power stations use ... of turbines and generators
as conventional power stations.

a) the similar type;

b) the same type;

c) the different type.

8. It does not produce smoke or carbon dioxide, ... the greenhouse effect.

a) so it does contribute to;

b) so it sometimes contributes to;

¢) so it does not contribute to.

9. Nuclear power produces ... .

a) no waste at all;

b) huge amounts of waste;

c¢) small amounts of waste.

10. Nuclear power waste must be buried for many years to allow ... .

a) the radioactivity to die away;

b) the radioactivity to float away;

c) the radioactivity to fly away.

X. Write out the “key” words from each paragraph and
retell the text using the “key” words.

B. NUCLEAR ENERGY ~ FISSION AND FUSION

I. Read and memorize the following words.

Be dug out — noGriBaTh (mose3HbIe UcKonaeMble); be harnessed —
UCIIOJIb30BaTh, YIPABIATh, YKpollath, be processed into — mnepe-
pabaTeiBaTh B (U3 Hero JenaroT); be released — BoicBOOOXKAaTh(Cs); be
split apart — pacuierisTh(csi), packaibiBaTh(cs); burn — ropeth, CHKH-
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raTh; complacency — caMOyCIOKOEHHOCTb, XaJaTHOCTh; COre — SIpo,
cepaueBuHa; explosion — B3pwIB, Bembilika; give off — ucmyckath, u3-
ny4aTh; have trouble — umeTs npobnemsl, 3aTpynnenus; heat exchanger —
terooOMeHHuK; hurt (people) — npuuuHATh Bpea (JiroasiM); in a con-
tained space — B 3aMKHYTOM MPOCTpaHCTBe; instead of — BMecTo, B3aMeH;
let out slowly (all at once) — MensieHHO BbIMYCKaTh, BHICBOOOXKIAThH
(OMHOBpPEMEHHO); reminiscent — HAIIOMHUHAIOIIWN, BBI3BIBAIOIINI BOC-
nomuHanus; set of pipes filled with water — coBokymHOCTH TpYO,
HaIOJIHEHHBIX BOJAOW; strong concrete dome — mNpoYHBI OETOHHBII
KynoJ; tiny pellets — kpoieunsie rpaHysibl, IAPUKH.

II. Read and pronounce the following words correctly.
Tremendous, electricity, explosion, chain reaction, strike, atomic,
plutonium, shape, nucleus (nuclei), helium, radiation, control.

Ill. Think and express your opinion.
What type of energy-releasing reactions (fission or fusion) should
be mostly used? Why?

IV. Read and translate the text.

Nuclear Energy — Fission and Fusion

An atom’s nucleus can be split apart. When this is done, a
tremendous amount of energy is released. The energy is both heat and
light energy. Einstein said that a very small amount of matter contains a
huge amount of energy. This energy, when let out slowly, can be har-
nessed to generate electricity. When it is let out all at once, it can make
a tremendous explosion like in an atomic bomb.

A nuclear power plant uses uranium as a fuel. Uranium is an ele-
ment that is dug out of the ground in many places around the world. It
is processed into tiny pellets that are loaded into very long rods that are
put into the power plant’s reactor.

The word “fission” means to split apart. Inside the reactor of an
atomic power plant, uranium atoms are split apart in a controlled chain
reaction.

In a chain reaction, particles released by the splitting of the atom go
off and strike other uranium atoms splitting those. In nuclear power plants
control rods are used to keep the splitting regulated so it doesn’t go too fast.

If the reaction is not controlled, you could have an atomic bomb.
But in atomic bombs, almost pure pieces of the element Uranium-235
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or Plutonium, of a precise mass and shape, must be brought together
and held together, with great force. These conditions are not present in
a nuclear reactor.

The reaction also creates radioactive material. This material could
hurt people if released, so it is kept in a solid form. The very strong
concrete dome keeps this material inside if an accident happens.

This chain reaction gives off heat energy. This heat energy is used
to boil water in the core of the reactor. So, instead of burning a fuel,
nuclear power plants use the chain reaction of atoms splitting to change
the energy of atoms into heat energy.

The water from around the nuclear core is sent to another section
of the power plant. Here, in the heat exchanger, it heats another set of
pipes filled with water to make steam. The steam in this second set of
pipes turns a turbine to generate electricity.

Another form of nuclear energy is called “fusion”. Fusion means
joining smaller nuclei (the plural of nucleus) to make a larger nucleus.
The sun uses nuclear fusion of hydrogen atoms into helium atoms. This
gives off heat and light and other radiation.

Also given off in this fusion reaction is energy! Scientists have
been working on controlling nuclear fusion for a long time, trying to
make a fusion reactor to produce electricity. But they have been having
trouble learning how to control the reaction in a contained space.
What’s better about nuclear fusion is that it creates less radioactive ma-
terial than fission, and its supply of fuel can last longer than the sun.

V. Answer the questions.

1. When is a tremendous amount of energy released? 2. What does
the word “fission” mean? 3. What is used to keep the splitting
regulated? 4. What happens if the reaction is not controlled? 5. What is
the difference between atomic bombs and nuclear reactors? 6. What
keeps the radioactive material inside if an accident happens? 7. What
do nuclear power plants use to change the energy of atoms into heat
energy? 8. What does the word “fusion” mean? 9. Which process
(fission or fusion) is less dangerous? Why?

VL. Complete the sentences using a word derivationally
related to the word given in brackets.
1. At the time of the (accidental) — (April 26, 1986) — the Cherno-

byl nuclear power station consisted of four operating 1.000 megawatt
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power (reaction) sited along the banks of the Pripyat River, about sixty
miles north of Kiev in the Ukraine. 2. A fifth reactor was under
(construct).

3. It was the result of a fatal (combine) of ignorance and comp-
lacency. 4. The (radioactively) release was chemical, driven by gases
and steam generated by the core runaway, not by nuclear reactions.
5. Flames, sparks, and chunks of (burn) material were flying into the air
above the unit. 6. These were red-hot pieces of nuclear (fueling) and
graphite. 7. About 50 tons of nuclear fuel were (vapor) and released by
the explosion into the (atmospheric). 8. In (add), about 70 tons were
ejected sideways from the periphery of the core. 9. Some 50 tons of
nuclear fuel and 800 tons of reactor graphite remained in the reactor
vault, where they formed a pit reminiscent of a (volcano) crater as the
graphite still in the reactor had burned up (complete) in a few days after
the explosion.

10. The resulting explosion was (equivalence) to ten Hiroshimas.
11. Many people died from the explosion and even more from the
effects of the (radiate) later. 12. Still today, people are (death) from the
radiation caused by the Chernobyl accident.

VII. Match the words below to their definitions.

1. atom a) a sudden violent burst of energy, for exam-
ple one caused by a bomb;

2. concrete b) a place where electricity is produced;

3. helium c) the smallest particle of a chemical element

that can exist;

4. heat exchanger  d) the external form or outline of someone or
something;

5. power plant e) a substance used for building which is
made by mixing together cement, sand, small
stones and water;

6. pipe f) very great in amount, scale or intensity;

7. mass g) the chemical element of atomic number 2,
an inert gas;

8. shape h) a tube used to convey water, oil, gas or
other fluid substances;

9. plutonium 1) the chemical element of atomic number 94,
a dense silvery radioactive metal;

10. explosion J) at a slow speed, not quickly;
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11. tremendous k) a large quantity or amount of something;
12. slowly I)a device for transferring heat from one
medium to another.

VIII. Choose the best continuation for each of the following

sentences.

1. Nuclear energy, when let out slowly, can be ... .

a) discovered to generate electricity;

b) harnessed to generate electricity;

c¢) dug out to generate electricity.

2. Uranium is processed into ... that are loaded into very long rods.
a) tiny pellets;

b) small cubes;

c) long sticks.

3. Inside the reactor of an atomic power plant, uranium atoms are ... .
a) split apart in a continuous chemical reaction;

b) split apart in a controlled chain reaction;

c) split apart in a fast chain transformation.

4. In nuclear power plants control rods are used ... so it doesn’t go too fast.
a) to slow down the splitting;

b) to make the splitting faster;

c) to keep the splitting regulated.

5. If the reaction 1s not controlled, ... .

a) you could have an atomic bomb;

b) it doesn’t matter;

¢) you could control it.

6. The very strong ... keeps radioactive material inside if an

accident happens.
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a) concrete basement;

b) concrete dome;

c) glass dome.

7. The chain reaction ... heat energy.

a) absorbs;

b) uses;

c) gives off.

8. The water from around the nuclear core is sent to ... .
a) another section of the power generator;
b) another section of the power moderator;
c¢) another section of the power plant.



9. Fusion means joining smaller nuclei to make ... .

a) a larger nucleus;

b) a larger orbit;

c) a small core.

10. Nuclear fusion creates ... than fission, and its supply of fuel
can last longer than the sun.

a) more radioactive material,;

b) less radioactive material;

c¢) the same amount of radioactive material.

IX. Write a plan of the text.

X. Retell the text using the plan.

C. DIFFERENT TYPES OF NUCLEAR REACTORS

I. Read and memorize the following words.

Boiling water reactor — siiepHbIii peakTop KHUIISIIEro TUMa; convert
into — mpeBpaiiarh B, MpeoOpa3oBbIBaTh B; coolant — oxmaxxgaroias
KUAKOCTH (XJ1agareHT); deuterium — nerepuid, Tsoxensiit Bogopon; effi-
ciently — a¢gdexTuBHO, panuoHanbHO, pasyMHO; gas cooled reactor —
peakTop ¢ ra3oBbIM OXJaxJaeHueM; heavy water reactor — TSKEJIOBO/I-
HBII si/IepHBIN peakTop; moderate — 3amMeIsITh, CAEPKUBATh, OCIA0-
nsTh; moderator — 3amemnuTenb (saepHod peakuuu); ordinary (light)
water — OObIKHOBEHHas (JIerkasi) Bojia; power output — BBIXOAHAsI MOIII-
HOCTB; pressurized water reactor — peakTop, OXJIaXKIaeMbIid BOJIOU IO/
naBlieHueM; separate cycle — otmenbHblid 1Hukd; significantly — 3na-
YUTEIHHO, MHOTO3HAYUTENIHHO.

II. Read and pronounce the following words correctly.

Primary, turbine, efficiently, atmospheric pressure, carbon, deute-
rium isotope, hydrogen, uranium, formula, equation, key, supply,
unenriched.

IlIl. Think and express your opinion.
Read the names of reactors given below.
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1. Why do they have these names? 2. What type of nuclear reactor
is the most economic?

IV. Read and translate the text.

Different Types of Nuclear Reactors

There is a number of different types of nuclear reactors currently
in operation throughout the world. Some of the most common types are
described here.

Pressurized water reactors (PWRs) are by far the most common
type of nuclear reactor in use today. Ordinary water is used as both
neutron moderator and coolant. In a PWR the water used as moderator
and primary coolant is separated from the water used to generate steam
and to drive a turbine. In order to efficiently convert the heat produced
by the nuclear reaction into electricity, the water that moderates the
neutrons and cools the fuel elements is contained at pressures 150 times
greater than atmospheric pressure.

In a boiling water reactor (BWR), ordinary light water is used as
both moderator and coolant, like the PWR. However unlike the PWR,
in a boiling water reactor there is no separate secondary steam cycle.
The water from the reactor is converted into steam and used to directly
drive the generator turbine. This is the second most commonly used
type of reactors.

High temperature gas cooled reactors operate at significantly
higher temperatures than PWRs and use a gas as the primary coolant.
The nuclear reaction is mostly moderated by carbon. These reactors
can achieve significantly higher efficiencies than PWRs but the
power output per reactor is limited by the less efficient cooling po-
wer of the gas.

Heavy water reactors are similar to PWRs but use water enriched
with the deuterium isotope of hydrogen as the moderator and coolant.
This type of water is called “heavy water” and makes up about 0.022 parts
per million of water found on Earth. The advantage of using heavy
water as the moderator is that natural, unenriched uranium can be used
to drive the nuclear reactor.

V. Answer the questions.

1. What types of nuclear reactors do you know? 2. What is the
most common type of nuclear reactor? 3. What substance is used as
primary coolant and moderator in a PWR? 4. Why is the water that
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moderates the neutrons and cools the fuel elements contained at very high
pressure? 5. What is the difference between a boiling water reactor and a
pressurized water reactors? What do they have in common? 6. What is the
primary coolant in the high temperature gas cooled reactors? 7. What is
the advantage of using heavy water as the moderator?

VL. Fill the gaps in the sentence, using the words below.

a) power; e) energy; i) shielding; m) waste;
b) nuclear; f) no; Jj) rods; n) water.
c) burn; g) reactor; k) turbines;
d) dangerous, h) robot; ) uranium;
1. Is nuclear power renewable? ... , it isn’t. 2. Nuclear power

stations use ... as fuel. 3. They need very little fuel compared to a
fossil-fuel power station because there is much more ... in nuclear fuel.
4. The ... reaction inside the ... creates heat, which turns ... into steam
to drive ... which drive generators to make electricity. 5. The fuel ...
are safe to handle before they go into the reactor, it’s only when they
come out that you need to handle them with ... arms and heavy ... .
6. Nuclear ... stations do not create atmospheric pollution, because
they do not ... anything. 7. However, the small amount of ... that they
do produce is very ... .

VII. Do you agree with the following statements?

1. Nuclear power offers a clean energy alternative that frees us
from the shackles of fossil fuel dependence.

2. Nuclear power is associated with disaster: quake-ruptured Ja-
panese power plants belching radioactive steam, the dead zone
surrounding Chernobyl’s concrete sarcophagus.

3. The nuclear power plant stands on the border between huma-
nity’s greatest hopes and its deepest fears for the future.

VIII. Read and translate the following text. Express the
main idea of the text in 1 or 2 short sentences.

Nuclear power plants do not produce greenhouse gases or PM,
SO,, or NO,, but they do produce two general types of radioactive
waste:

— low-level waste, such as contaminated protective shoe covers,
clothing, wiping rags, mops, filters, reactor water treatment residues,
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equipment, and tools, is stored at nuclear power plants until the radio-
activity in the waste decays to a level safe for disposal as ordinary
trash, or it is sent to a low-level radioactive waste disposal site;

— high-level waste, which includes the highly radioactive spent
(used) nuclear fuel assemblies, must be stored in specially designed
storage containers and facilities.

IX. Transform the sentences from active voice into passive
one; write down two variants if it is possible.

1. They sold the ring to the lady yesterday. 2. The principal intro-
duced our new English teacher to us. 3. Haven’t you agreed on all the
most important details yet? 4. She’ll certainly show us her new picture.
5. They report that a dangerous criminal is missing. 6. Did the teacher
explain anything new to you at the lesson? 7. She didn’t even send me
a birthday card! 8. By 5 o’clock the committee hadn’t announced the
winner yet. 9. Professor Brand always gives these recommendations to
his students. 10. We never laugh at his jokes because they aren’t funny.
11. Don’t disturb him. He’s dictating a very important letter to his
secretary. 12. She was describing the accident to passers-by when the
police arrived. 13. Oh, dear! She’s been waiting for me for a quarter of
an hour already. 14. What are they looking for? 15. Some stranger
offered his help when I fell down in the street. 16. When did he write
this book?

X. Write out the “key” words from each paragraph.

XI. Retell the text using the “key” words.



Solar Energy Sources
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Energy Sources Solar

Sources Renewable

A. SOLAR ENERGY

I. Read and memorize the following word.

Aquatic life — Bognas ¢uopa u ¢dayHna; capture — ynaBIUBaTh,
MOTJIONIATh, 3aXBaThIBaTh; collection panel — manenp HakorieHUs; deri-
ve — ToJly4yaTh, U3BJIEKATh, IPOUCXOUTH; energy demands — sHepre-
THYecKe noTpeOHocTH; exploitation — ucnonb30BaHue, ynoTpebieHue;
feasible — ocyiecTBUMBIN, peanbHbIN, BBIMOIHUMBIN; geothermal —
reOTepMHUYECKUN, TeoTepMabHbIN; harness — HCMOIL30BaTh, CBSI3bI-
BaTh; hidden — CKpbITHIN, HEBUAMMBIN, maintenance — cojaep)kaHue U
TEXHUYECKOE OOCTyKMBaHUE, YXOJ, TeKyIIHil peMmoHt; orbital path —
opbutanpHas TpaekTopus; photovoltaic cell — ¢oTornexkrpudeckuit
(poToransBanuyeckuii) s3neMent; pollution — 3arpsizHenue; replenish —
MOMNOJIHTh, CHOBA HAIOJHSAThH; separation — OTIEJEHUE, pa3iciiCHUE;
solar panel — conHeuHast GaTapesi, MaHeNb COJIHEUHOM Oartapeu; trap —
yIIaBIMBaTh, MOIJIONIaTh; viable — »xu3HecnocoOHBIN; widespread —
HIUPOKO PACIIPOCTPAHEHHBIN.

II. Read and pronounce the following words correctly.

Category, environmental, alternative, source, considerably, rene-
wable, pollute, biomass, geothermal, aquatic, orbital, variation, galaxy,
extract, responsible, photosynthesis, duration, particular, harness, re-
quire, potential, maintenance, exploitation, advantageous, hidden.

IlIl. Think and express your opinion.
1. What kind of alternative can give the alternative energy sour-

ces? 2. Where would you like to use solar energy?
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IV. Read and translate the text.
Solar Energy

Energy comes from several different sources. These sources can be
split into two main categories: non-renewable and renewable.

With the growing concerns over the environmental problems today
we have to take a closer look at the alternative energy sources. Alter-
natives to the fossil fuels and nuclear power are renewable sources of
energy and they are considerably more attractive in many ways. Rene-
wable sources are derived and replenished quickly from nature and
usually do not pollute our environment when used to generate elec-
tricity. The five renewable sources used most often include: hydro-
power (water), solar, wind, biomass, and geothermal.

Solar is the first energy source in the world. It was in use much
earlier before humans even learnt how to light a fire. Many living things
are dependent on solar energy, such as plants, aquatic life and animals.
The solar 1s mostly used in generating light and heat. The solar energy
coming down to the planet is affected by the orbital path of the sun and
its variations within the galaxy. In addition, it is affected by activity
taking place in space and on the sun. This energy is believed to have
been responsible for the breaking of ice during the ice age, for the sepa-
ration of lands and sea.

Solar energy is the alternative energy source that is used most
widely across the globe. About 70% of the sunlight gets reflected back
into the space and we have only 30% of sunlight to meet up our energy
demands. Solar energy is used for drying clothes, used by plants during
the process of photosynthesis and also used by human beings during
winter seasons to warm their houses. Solar energy can be extracted
either by solar thermal or photovoltaic (PV) cells.

There are two kinds of solar energy: active solar energy and
passive solar energy. Passive solar energy basically uses duration, po-
sition and sun rays intensity to its advantage in heating a particular
area. Active solar energy uses electrical technology and mechanical
technology like collection panels in capturing, converting and storing
of energy for future use.

Solar energy does not create any pollution and is widely used by
many countries. It is a renewable source of power since sun will
continue to produce sunlight. Solar panels, which are required to har-
ness this energy can be used for long time and require little or no
maintenance. Solar energy proves to be ineffective in colder regions
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which don’t receive good sunlight. It cannot be used during night and
not all the light from sun can be trapped by solar panels. Solar energy
advantages are much more than its disadvantages which make it a
viable source of producing alternative energy.

Solar energy demand has grown at about 25% per annum over the past
15 years but it has clearly not reached its full potential. The main reason for
the lack of mass exploitation of solar power technologies is economic. In
order for widespread generation of electricity using solar panels to be
feasible it needs to be economically advantageous. In order for solar panels
to be an economically viable choice for the production of electricity,
production costs must go down and efficiency of the final product must go
up. The hidden factor behind the lack of widespread solar power
production is the absence of mass consumer demand for solar technologies.

If there is a demand for a product, there will be people that will
supply that product at a cost that fulfills that demand. As a result, eco-
nomic and efficient solar power technologies will be developed and
applied more quickly.

V. Answer the questions.

1. What two main categories can be split energy sources into?
2. Why do we have to take a closer look at the alternative energy
sources? 3. What are the five renewable sources used most often?
4. What advantages of renewable energy sources can you name?
5. What can you say about solar energy? 6. Why does solar energy
prove to be ineffective in colder regions? 7. What is the hidden factor
behind the lack of widespread solar power production? 8. Does solar
power production have future potential?

VI. Match the words Dbelow to their definitions.

1. replenish (v) a) the quality of being intense;

2. sunlight b) the process of keeping something in good
condition;

3. photosynthesis ¢) a man, woman or child;

4. human being  d) to make something full or complete again;

5. intensity e) the process by which green plants use
sunlight to synthesize nutrients from carbon
dioxide and water;

6. convert (V) f) the light that comes from the sun during the
day;
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7. pollution g) the state or quality of being efficient;

8. solar panel h) to change the form, quality or function of
something;

9. maintenance 1) a panel designed to absorb the sun rays;

10. viable ]) capable of doing what it is intended to do;

11. efficiency k) the presence in the environment of a
substance which has poisonous or harmful
effects.

VII. Complete the sentences using a word derivationally
related to the word given in brackets.

1. Solar thermal technologies include solar heat (collect) and solar
(concentrate) collectors. 2. Flat-plate collectors are the most (common)
used type of collector today. 3. A (type) flat-plate collector consists of
a box (contain) a sheet of (metallic) painted black, which absorbs the
suns energy. 4. In the most common design, built-in pipes in the box
carry (liquefy) that takes the heat from the box and brings it into the
(build). 5. This heated liquid, (usual) a water-alcohol (mix) to prevent
winter (freeze), is used to heat water in a tank or is put through
(radiate) to heat the air. 6. Solar heat collectors sit on the rooftops of
buildings and are (general) used in hotels and homes.

VIII. Insert prepositions where necessary.

1. Energy comes ... several different sources. 2. These sources can
be split ... two main categories: non-renewable and renewable. 3. Non-
renewable types ... energy include the three major types ... fossil fuels —
coal, oil and natural gas. 4. Fossil fuels supply more than 90% ... the
world’s energy. 5. Oil leads with a share ... about 40% ... total world
energy consumption, followed ... coal (24%) and natural gas (22%).
6. All ... these are burned to produce ... power.

IX. Choose the best continuation for each of the following
sentences.

1. Renewable sources are derived and replenished quickly ... .

a) from nature;

b) in nature;

c) by nature.

2. Solar energy was in use much earlier before humans even
learnt ... .
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a) how to cook a meal;

b) how to grow crops;

c) how to light a fire.

3. The solar energy coming down to the planet is affected by ... .

a) the orbital path of the sun;

b) the eclipse of the sun;

c) the orbital path of the moon.

4. About ... gets reflected back into the space.

a) 80% of the sunlight;

b) 70% of the sunlight;

c¢) 60% of the sunlight.

5. Solar energy is used by ... during the process of photosynthesis.

a) animals;

b) plants;

c) insects.

6. Passive solar energy basically uses ... to its advantage in
heating a particular area.

a) length, duration and sun rays intensity;

b) duration, effectiveness and sun rays intensity;

c¢) duration, position and sun rays intensity.

7. Active solar energy uses electrical and mechanical ... .

a) power;

b) technology;

c) inventions.

8. Solar energy proves ... in colder regions which don’t receive
good sunlight.

a) to be ineffective;

b) to be effective;

c) to be rather effective.

9. The main reason for the lack of mass exploitation of solar power
technologies is ... .

a) ethical;

b) artistic;

c) economic.

10. Solar energy advantages are much more than its disadvantages
which make it ... .

a) an ineffective source of producing alternative energy;

b) a viable source of producing alternative energy;

c) a viable source of producing nuclear energy.
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X. Form adjectives using the following suffixes: -al, -able,
-ive, -ent.

Industry, renew, comfort, produce, enjoy, differ, environment, al-
ternate, technology, reason, effect, intensity, activity, orbit, depend,
predict, control.

XI. Write out the “key” words from each paragraph.

XII. Retell the text using the “key” words.

B. RENEWABLE SOURCES OF ENERGY

I. Read and memorize the following words.

Advancement — TpoaBMIKEHHWE, pa3BUTHE, mporpecc; adverse —
BpEHBIN, BpaxaeOHbIN, HEOIaronpusTHHIN; be prone to — UMETh Mpe-
pacroyio’)KeHHOCTh K; breakdown — aBapusi, mojomka, paspylieHUE;
cause — BBI3BIBATh, OBITH MIPUUUHOM; combustion — TOpEHHUE, CKUTAHUE,
cropanue; earthquake — 3emiertpsicenme; explorer — mcciaemoBaTenb,
MEPBOOTKPHIBATENh; greenhouse gas — MapHUKOBBIA Ta3; havoc —
omycromieHue, pazopenue; landfill — mycopnas cBanka, 3axopoHeHUE
orxonoB; light house — wmask; municipal and industrial waste —
rOpOJICKME U MPOMBINIIEHHBIE OTXOMbl; noise disturbance — urymoBas
nomexa; predictable — npeackazyemslii, MPorHo3upyemsiii; sailing ship —
napycHuk; scale — macmrab, mikanga, CTENEHb, tap — yJIaBIWUBAaTh,
MOACOCNNHAThCA; tide — mpwiIMB U OTIUB; warning buoy — mpeny-
npexaaronuii 0akeH.

II. Read and pronounce the following words correctly.

Explorer, powering, advancement, experience, disturbance, route, de-
cade, particular, temperature, earthquake, volcano, reservoir, Alaska,
Hawaii, totally, utilize, hydroelectric, capture, kinetic, mechanical, huge,
havoc, Fahrenheit, conversion, biomass, transportation, combustion, fuel.

IlIl. Think and express your opinion.
1. In what areas of your life can you use renewable sources of energy?

2. What renewable source of energy is the most promising in Belarus?
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IV. Read and translate the text.
Renewable Sources of Energy

Wind energy is one of the energy sources that have been in use for
a very long time. It was used in powering sailing ships, which made it
possible for explorers to sail around their trade routes in distant lands.
Wind power is a renewable source of energy. It does not cause any air
pollution and have created several jobs in last few decades. Advan-
cement in technologies has brought down the cost of setting up wind
power plant. Wind energy can only be used in areas which experience
high winds which means that it cannot be used as a source to extract
energy anywhere on earth. They sometimes create noise disturbances
and cannot be used near residential areas. These disadvantages have
restricted the use of wind energy to particular regions only.

Geothermal energy means energy drawn or harnessed from be-
neath the earth. It is completely clean and renewable. Geothermal
energy can be found anywhere on the earth. Most countries tap this
energy to generate electricity and power millions of homes. The areas
which have high underground temperatures are the ones which are
prone to earthquakes and volcanoes. The United States produces more
geothermal electricity than any other country in the world. Most hot
water geothermal reservoirs are located in the western states, Alaska
and Hawaii. Geothermal energy is totally renewable as earth will con-
tinue to produce heat as long as we are all here. If these resources are
tapped and utilized effectively, they can provide solution to the world’s
power problems.

Hydroelectric energy is the energy of moving water that can be
captured and used. Hydroelectric power stations capture the kinetic
energy of moving water and give mechanical energy to turbines. The
moving turbines then convert mechanical energy into electrical energy
through generators. Dams around the world have been built for this
purpose. Hydropower is the largest producer of alternative energy in
the world.

There are different types of hydropower plants. The selection of
hydropower plant depends mainly on volume and flow of water. Hyd-
ropower is renewable, constant, predictable and controllable source of
energy. It emits no greenhouse gases and is environment friendly. On
the negative side, it may cause adverse effect on aquatic life, reduce
flow of water which may affect agriculture, require huge costs to build
and may cause havoc if there is a breakdown.
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Ocean energy. Due to massive size of oceans, ocean energy can be
used on much wider scale than other alternative sources of energy.
There are three basic ways to tap the ocean for its energy. We can use
the ocean’s waves, we can use the ocean’s high and low tides, or we
can use temperature differences in the water.

Kinetic energy (movement) exists in the moving waves of the
ocean. That energy can be used to power a turbine. Most wave-energy
systems are very small. But they can be used to power a warning buoy
or a small light house.

Tidal power basically involves using kinetic energy from the
incoming and outgoing tides. The difference in high tides and low tides
are also important in this respect. In short, tidal energy generator cap-
tures the kinetic motion of the tides and converts it into electrical
energy. The main advantage of tidal energy is that it is completely
renewable and much more predictable than wave energy.

Power plants can be built that use the difference in temperature to
produce energy. A difference of at least 38 degrees Fahrenheit is
needed between the warmer surface water and the colder deep ocean
water.

Biomass energy is the process by which an alternative energy is
generated through conversion of biological materials and wastes into
forms that can be used as energy sources for heating, power generation
and transportation. Biomass energy has been around since ancient
times when people used to burn wood or coal to heat their homes or
prepare food. Wood still remains the most common source to produce
biomass energy. Apart from wood, the other products that are used to
create biomass energy include crops, plants, municipal and industrial
waste, landfills and agricultural waste. Biomass is a renewable source
of energy as we would be able to produce it as long as crops, plants and
waste exist. It does not create any greenhouse gases and it can be easily
extracted through the process of combustion. Another advantage of bio-
mass is that it helps to reduce landfills. Biomass is comparatively
ineffective as compared to fossil fuels. It releases methane gases which
can be harmful to the environment.

V. Answer the questions.

1. What renewable energy sources have been in use for a very
long time? 2. What are the basic advantages of all renewable energy
sources? 3. What are the basic disadvantages of all renewable energy
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sources? 4. Where is wind energy used? 5. In what way do we use
geothermal energy? 6. What can provide solution to the world’s power
problems? 7. What is the operation principle of hydroelectric power
stations? 8. Why can ocean energy be used on much wider scale than
other alternative sources of energy? 9. What basic ways to tap the

ocean for its energy do you know? 10. How is biomass energy pro-
duced?

VI. Match the words below to their definitions.

1. wind energy a) energy produced using temperature dif-
ferences in the sea water;

2. biomass energy b) allowing a choice;

3. ocean energy c) rise and fall of the ocean surface level;

4. hydroelectric energy d) to make or put to use;

5. geothermal energy  e) person who travels through unfamiliar
territory;

6. power plant f) place where electricity is generated;

7. tide g) energy drawn or harnessed from be-
neath the earth;

8. alternative h) barrier constructed to control or raise
the level of water;

9. dam 1) energy produced by moving air masses;

10. utilize (v) ]) energy of moving water that can be
captured and used;

11. explorer k) energy generated through conversion

of biological materials and wastes.

VILI. Fill the gaps in the sentences, using the words below.

a) increases; e) turbines; i) encompasses;,  m) earth;

b) environment; f) steam; j) temperature;  n) fuel;

c) consideration,  g) fossil; k) geothermal; 0) continuously;
d) alternative; h) magma, 1) pollution; p) boil.

1. Alternative energy ... all those things that do not consume fossil ... .
2. They are widely available and ... friendly. 3. They cause little or

almost no ... . 4. There have been several ... energy projects running in
various countries to reduce our dependence on traditional ... fuels.
5. There are many impressive options that you can take into ... . 6. One

of them is ... energy that has been in used since last several years.
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7. The earth contains a molten rock called ... . 8. Heat is ... produced
from there. 9. The temperature ... about 3 degrees Celsius, for every
100 meters you go below ground. 10. Below 10,000 meters the ... is so
high, that it can be used to ... water. 11. Water makes its way deep
inside the ... and hot rock boils that water. 12. The boiling water then
produces ... which is captured by geothermal heat pumps. 13. The
steam turns the ... which in turn activate generators.

VIII. Insert prepositions where necessary.
Hydrogen Energy

1. Hydrogen is the most abundant element ... available ... earth
but it is rarely alone. 2. Even water contains two thirds
hydrogen. 3. It is usually available ... other elements and has to be
separated before we can make use ... it. 4. Hydrogen has tremendous
potential and can be used to power up homes, vehicles and even ...
space rockets. 5. It takes a lot ... energy to separate hydrogen .
other elements and therefore it proves to be quite expensive to
extract.

6. The main benefit ... hydrogen energy is that it is clean source
... fuel and does not leave any waste elements behind except water.
7. There are no harmful emissions and it is environment ... friendly.
8. It is completely renewable and can be produced over and ... again ...
demand. 9. Hydrogen can also be used to make bombs like the ones
used ... America on Hiroshima and Nagasaki which makes it highly
inflammable. 10. Dependency ... fossil fuels still remains as we need
them to extract hydrogen from other elements. 11. Also, it is quite ...
expensive to produce and store.

IX. Choose the best continuation for each of the following
sentences.

1. Wind power does not cause any ... .

a) water pollution;

b) air pollution;

c) earth pollution.

2. Advancement in technologies has brought down ... wind power
plant.

a) the cost of setting up;

b) the effectiveness of setting up;

c) the utility of setting up.
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3. Geothermal energy can be found ... on the earth.

a) nowhere;

b) anywhere;

c) very rarely.

4. The United States produces more geothermal electricity
than ... .

a) Belarus;

b) all countries in the world;

¢) any other country in the world.

5. Hydroelectric power stations capture ... and give mechanical
energy to turbines.

a) the potential energy of moving water;

b) the chemical energy of moving water;

c) the kinetic energy of moving water.

6. Hydropower is renewable, constant, predictable and ... source
of energy.

a) controllable;

b) powerful;

C) expensive.

7. Tidal power basically involves using kinetic energy from the ... .

a) incoming and outgoing tides;

b) incoming tides;

c) outgoing tides.

8. A difference of ... is needed between the warmer surface water
and the colder deep ocean water.

a) more than 38 degrees Fahrenheit;

b) at least 38 degrees Centigrade;

c) at least 38 degrees Fahrenheit.

9. Wood still remains the most common source to produce ... .

a) chemical energy;

b) biomass energy;

c) mechanical energy.

10. Biomass energy can be easily extracted through ... .

a) the process of boiling;

b) the process of combustion;

c) the process of evaporation.

X. Open the brackets in the sentences, use the proper
form of the passive voice.
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1. What’s going on here? What’s all that noise? — Sorry! My flat
... (to redecorate). 2. If the work ... (not/to finish) by evening, you’ll
be in trouble. 3. By the time I left the problem ... (not/to solve) though
it ... (to discuss) actively for quite a long time. 4. Why ... (this
information/ever/to use)? It’s so interesting! 5. Such clothes ... (not/to
wear) now. 6. Don’t worry. Nobody will notice such a tiny spot. It ...
(not/to pay attention to). 7. She suddenly realized that she ... (to listen
to) in complete silence. 8. She ... (not/to introduce) by the hostess and
felt embarrassed as she herself didn’t know anybody. 9. I’'ll take a pic-
ture of you when you ... (to give) the prize. 10. What was that book
about? — It ... (to devote) to the writer’s brother who ... (to kill) in the
war. 11. He ... (to offer) several times. — What made him refuse it?
12.1 ... (to tell) that the problem ... (not/to consider) yet but when it
was I ... (to inform) immediately. 13. They say a new play ... (to
rehearse) by the school theatre. — Oh, yes, all the parents and teachers.
14. The girl was crying because she ... (to made fun of) by her
classmates. 15. It was the third time the name ... (to mention) and I
wondered who the man was. 16. I was sure that if the figures ... (to
check) properly the mistake ... (to find) easily. 17. ’'m fed up. I ... (to
keep) waiting for half an hour! I’'m not going to stay here any longer.
18. Now that the situation ... (to study) thoroughly what ... (to do) to
improve? 19. This is the only thing that ... (to talk about) for several
days. 20. I doubted if the child ... (to look after) properly though I ...
(to promise) complete care.

XI. Write a plan of the text.

XII. Retell the text using the plan.



Energy Management

Conservation Energy u N lT 6

Energy Management
energy Efficiency Energy

A. ENERGY EFFICIENCY AND CONSERVATION

I. Read and memorize the following words.

Advancement biomass gasification — razuduxanus ouomacc; be in
widespread use — mupoko Ucnoib3oBaThes; biorefinery technologies —
TEXHOJIOTHUH TPOIIECCa MOIYUSHHS TOTUTHBA, DIEKTPUIECKON, TeTTIOBOM
SHEPIMM M XUMHUKATOB U3 Ouomaccel; chase a receding target —
IpeciieoBaTh YAAIAIOIIYIOCS Leb; commitment — NpuHATHE (PUHAH-
COBBIX 00s3aTenbcTB; energy efficient appliances — ycTpolicTBa ¢
HU3KUM 3Hepronotrpednennem; fluorescent light bulb — namna nues-
HOTO CBETa, JIIOMHHeCIIeHTHas Jiammna; household — nomamuee xo3sii-
CTBO; impact — oka3biBaTh BiusAHHE; Incandescent bulb — mamma
HakanuBaHug; likewise — Takxe, TakuM ke oOpa3zoM; long-term energy
strategies and policies — 1OATOCPOUYHBIE CTpPATETUH U TOJUTHKA SHEPTrO-
notpebnenus; make deep cuts — cunbHO cokpatuth; RD&D inves-
tments — KalUTAJIOBIOXKEHUS B MCCIEAOBaHUSA, Pa3pabOTKU U JEMOH-
ctpamuio; rely on wisely — mo-xo3siicku; serious vision — 3HA4U-
TeIbHAs KOHIEMIUsA pa3BuTus; slow down — 3aMeniuTh, CHU3HTH
cKopocTh; solar photovoltaics — conHeunoe GpoTo’NEKTpUUECTBO; twin
pillars — nBe onopsr; utility bill — cuet 3a KOMMyHaJIbHBIE YCITYTH.

II. Read and pronounce the following words correctly.

Foundation, lighting, entertainment, comfortable, productive, re-
quire, environment, thermostat, function, fluorescent light bulb, incan-
descent bulb, key components, concept, focus on, hydroelectricity,
industrial revolution, hydropower, biomass combustion, bioenergy,
rock geothermal energy, carbon dioxide emissions.
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IlIl. Think and express your opinion.

1. Do the terms “energy efficiency” and “energy conservation”
mean the same thing? 2. What measures are more economically viable:
dealing with “energy efficiency” or “energy conservation”?

IV. Read and translate the text.

Energy Efficiency and Conservation

Energy is more than numbers on a utility bill: it is the foundation
of everything we do. All of us use energy every day — for trans-
portation, cooking, heating and cooling rooms, manufacturing, lighting,
and entertainment. We rely on energy to make our lives comfortable,
productive and enjoyable. To maintain our quality of life we must use
our energy resources wisely.

The choices we make about how we use energy — turning ma-
chines off when we’re not using them or choosing to buy energy ef-
ficient appliances — impact our environment and our lives. There
are many things we can do to use less energy and use it more wise-
ly. These things involve energy conservation and energy efficiency.
Many people think these terms mean the same thing, but they are
different.

Energy conservation is any behavior that results in the use of less
energy. If you want to conserve energy turn down your thermostat and
put on a sweater. Energy efficiency is the use of technology that re-
quires less energy to perform the same function. If you want to become
more energy-efficient use a compact fluorescent light bulb that uses
less energy than an incandescent bulb to produce the same amount of
light. It 1s an example of energy efficiency. The decision to replace an
incandescent light bulb with a compact fluorescent is an example of
energy conservation.

Efficiency and conservation are key components of energy sus-
tainability — the concept that every generation should meet its energy
needs without compromising the energy needs of future generations.
Energy sustainability focuses on long-term energy strategies and po-
licies that ensure adequate energy to meet today’s and tomorrow’s
needs. The term “sustainable energy” includes renewable energy
sources such as wind and solar energy as well as non-renewable
sources (e.g. nuclear power). But renewable energy technologies are
essential contributors to sustainable energy as they generally con-
tribute to world energy security reducing dependence on fossil fuel
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resources and providing opportunities for mitigating greenhouse ga-
ses. Renewable energy technologies include such sources as hydro-
electricity, solar energy, wind energy, wave power, geothermal ener-
gy and tidal power.

Conceptually one can define three generations of renewables’
technologies, reaching back more than 100 years.

First-generation technologies emerged from the industrial revolu-
tion at the end of the 19™ century and included hydropower, biomass
combustion, geothermal power and heat. Some of these technics are
still in widespread use.

Second-generation technologies include solar heating and cooling,
wind power, modern forms of bioenergy and solar photovoltaics. These
are now entering markets as a result of research, development and de-
monstration (RD&D) investments since the 1980s. Many of the tech-
nics reflect significant advancements in materials.

Third-generation technologies are still under development and in-
clude advanced biomass gasification, biorefinery technics, concentra-
ting solar thermal power, hot dry rock geothermal energy and ocean
energy. Advances in nanotechnology also play a major role.

Energy efficiency and renewable energy are said to be the twin
pillars of sustainable energy. Both of them must be developed in or-
der to stabilize and reduce carbon dioxide emissions. Efficiency
slows down energy demand growth so that rising clean energy sup-
plies can make deep cuts in fossil fuel use. If energy use grows too
fast renewable energy development will chase a receding target.
Likewise, unless clean energy supplies come online rapidly, slowing
demand growth will only begin to reduce total emissions; reducing
the carbon content of energy sources is also needed. Any serious vi-
sion of a sustainable energy economy thus requires commitments to
both renewables and efficiency.

V. Answer the following questions to the text.

1. What is energy conservation? Give an example of energy conser-
vation. 2. What is energy efficiency? Give an example of it. 3. What is
energy sustainability? 4. What sources do renewable energy techno-
logies include? 5. How many generations of renewables’ technologies
can be defined? 6. What technics do the first-generation technologies in-
clude? 7. When did they appear? 8. What techniques do the second-
generation technologies include? 9. When did they appear? 10. What

65



10. What techniques do the third-generation technologies include?
11. Do energy efficiency and renewable energy technologies have to be
developed?

VI. Match the words below to their definitions.

1. energy-efficient a) a piece of equipment, especially electrical
equipment, used in people’s homes;

2. appliance b) a place where rubbish is buried;

3. vehicle c) the science of making or working with
things that are so small that they can only be
seen using a powerful microscope;

4. landfill d) machine which is used for transporting
people or goods on land, especially on roads;

5. recycling e) large enough to be important;

6. conservation f) prevention of wasteful use of a resource;

7. thermostat g) when paper, glass, plastic, etc. is put
through a process so that it can be used
again;

8. nanotechnology h) using little electricity, gas, etc.;

9. generation 1) a practical exhibition and explanation of

how something works;

10. demonstration  j) a device that automatically regulates tem-
perature;

11. significant k) a single stage in the development of a type
of product.

VII. Insert prepositions where necessary.

1. The need to develop ... renewable energy is widely seen as a
futuristic technological challenge. 2. In reality some ... the most
effective ways ... harnessing power from nature are based ... concepts
that have existed for many years.

3. The wind turbine is ... an obvious example. 4. Another — less
well-known, but conceived ... almost a century ago — is the solar tower
or solar chimney. 5. And if the Australian company “EnviroMission”
completes an ambitious solar tower project ... the New South Wales
desert, the technology could capture not just the sun’s rays but ... the
public’s imagination worldwide. 6. The firm is planning ... to construct
a colossal tower one kilometer high. 7. If built, it will be the world’s
tallest structure ... a huge margin.
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8. A large glass enclosure is built ... a chimney as its center.
9. The sun heats the enclosure causing expansion ... the air inside.
10. ... the top of the chimney the lower temperature and lower pressure
due ... the higher altitude create a pressure differential known as stack
effect. 11. This causes air to flow ... the chimney. 12. Electricity is
generated ... turbines ... the bottom of the chimney, which are driven
... the flow ... air.

VIII. Complete the sentences using a word derivationally
related to the word given in brackets.

1. Appliances account for about 20% of a (typically) household’s
energy use, with refrigerators, clothes (wash) and dryers at the top of
the list. 2. When (shop) for new appliances, you should think of two
price tags. 3. The first one is the purchase (priceless). 4. The second
price tag is the cost of (operate) the appliance during its lifetime.
5. You’ll be paying that second price tag on your utility bill every
(monthly) for the next 10 to 20 years, depending on the appliance.
6. Many energy (efficiency) appliances cost more to buy, but save mo-
ney in lower energy costs. 7. Over the life of an appliance, an energy-
efficient (modeler) is always a better deal.

IX. Choose the best continuation for each of the following
sentences.

1. We rely on energy to make our lives ... .

a) comfortable, enjoyable and expensive;

b) enjoyable, comfortable and creative;

c¢) comfortable, productive and enjoyable.

2. To maintain our quality of life we must use our ... .

a) energy resources wisely;

b) energy resources carefree;

c) financial resources wisely.

3. Energy conservation is any behavior that results in the use of ... .

a) less time;

b) less energy;

c) less space.

4. The decision to replace an incandescent light bulb with a com-
pact fluorescent is ... .

a) an example of energy generation;

b) an example of energy conservation;

c) an example of energy usage.
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5. Efficiency and conservation are key components of ... .

a) energy development;

b) energy research;

c) energy sustainability.

6. Every generation should meet its energy needs ... the energy
needs of future generations.

a) without compromising;

b) with compromising;

c) compromising.

7. First-generation technologies emerged from the industrial revo-
lution ... .

a) at the end of the 19" century;

b) at the beginning of the 19™ century;

¢) at the end of the 20™ century.

8. Second-generation technologies include solar heating and cooling,
wind power, modern forms of ... .

a) geothermal power and solar photovoltaics;

b) bioenergy and hydropower;

c) bioenergy and solar photovoltaics.

9. Third-generation technologies are still ... .

a) under research;

b) under development;

c¢) under investigation.

10. If energy use grows too fast renewable energy develop-
ment ... .

a) will chase a useless target;

b) will chase a receding target;

c) will chase an approaching target.

X. Form adjectives using the following suffixes: -al, -able,
-ive, -ent.

Addition, comfort, commerce, differ, difference, dispose, effect,
enjoy, equivalence, essence, fluoresce, globe, incandesce, industry, na-
ture, tide, type, productivity, program, renew, residence, resident, sus-
tain, technology.

XI. Write out the “key” words from each paragraph.
XII. Retell the text using the “key” words.
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B. ENERGY MANAGEMENT

I. Read and memorize the following words.

Attainable — JOCTWIKMMBIN, awareness — OCBEJOMJICHHOCTD,
noHuManue; comprehensive plan — KoMIUJIeKCHBINA IJIaH; continuous
improvement — HEPEPHIBHOE COBEPIIIEHCTBOBaHME; elimination — yctpa-
HEHHe, yAaJIeHUe; energy management — SHEPreTUYECKUNA MEHEIKMEHT,
ynpasiieHue sHeprocOepexkenueM; facilities management — ynpapieHue
o0opynoBanuem; greenhouse gas emission — BBIOPOC MAPHUKOBOIO
rasa; incorporate — BBOJMTh, BKIFOYaTh, COSIUHATE; leased — apeHmo-
BaHHBIN, CIAaHHBIA B HaeM; objective — 1enb, 3ajaya; ongoing moni-
toring — HENpepbIBHBIN, MOCTOSHHBIM MOHUTOPUHT (KOHTPOJIB); Ope-
rating costs — 3KCIUTyaTallMOHHBIE 3aTPaThl, TEKYIIUE PACXObI; procu-
rement — MOCTaBKa, 3aKymnka;, purchase — mokymka, mpuoOpeTeHue;
target setting — mocrtaHoBka 3anauyu; unavoidable — Hew3z0exHBIN,
HEMHHYEMBbI; wastage — HepallMOHAJIIbHOE HCIOJIb30BAHUE, MOTEPH;
with due regard to — ¢ HOMKHBIM BHUMaHHEM K; work environment —
YCJIOBHS TPY/Ia.

II. Read and pronounce the following words correctly.

Systematic, minimize, procurement, awareness, optimization, ap-
propriate, environmental, comprehensive, emission, incorporate, pur-
chase, unavoidable, variable, achievable, implementation, attainable,
surroundings, approximately.

Ill. Think and express your opinion.
1. Did energy management exist in ancient times? 2. Do you need
energy management in your everyday life?

IV. Read and translate the text.
Energy Management

Energy management is the collective term for all the systematic
practices to minimize and control both the quantity and cost of energy
used in providing a service.

Important components of energy management include:

— staff involvement and awareness;

— minimization of energy wastage;
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— ongoing monitoring, target setting and reporting to ensure energy
use remains within policy objectives;

— optimization of energy efficiency through passive means and/or
the use of appropriate technology;

—use of the most appropriate energy source (e.g. electricity, gas,
solar) with due regard to the environmental benefits;

— purchase of energy at the most economical price;

— modification of operations, where possible, to make the best use
of energy price structures;

— increasing the use of energy from renewable sources.

Energy management should not be undertaken in isolation but
should be a strategic component of a comprehensive business mana-
gement plan. It is a key part of any philosophy of continuous im-
provement. Energy management not only makes good financial sense it
also protects the environment by reducing the amount of greenhouse
gas emissions.

Companies that incorporate an energy reduction strategy under the
umbrella of a total business management plan are more likely to
achieve greater energy savings. Proper planning at the time of procu-
rement can provide lasting financial and environmental benefits.

Energy management practices should be reflected in the procu-
rement plans for: goods and services, leased accommodation, building
and renovation projects, facilities management contracts and energy
providers.

Many organizations regard energy costs as unavoidable and fixed.
However, energy costs are one of the more controllable variable costs.
Generally, all that is required to ensure the success of an energy
management program is the commitment of all staff, from the most
senior level down to the office floor. Raising the awareness of energy
use and potential energy savings is therefore one of the key drivers to a
successful program. In most cases a successful energy management
policy will only require a small capital investment and over the short to
medium term will actually save money.

Benefits of energy management are the following.

Minimizing operating costs. 1t is estimated that a 5% reduction in
operating costs is achievable through good housekeeping practices and
the implementation of a comprehensive energy management program.
Additional savings of up to 7% should be attainable in the medium to
longer term through investment in energy efficient technology upgrades.
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Improving process control. Paying close attention to the operation
of building controls will usually improve the performance of building
systems, including the elimination of systems working against each
other (e.g. heating and cooling on at the same time).

Improving work environment. An efficient and better-controlled
building leads to an improvement in general working conditions for
staff. More comfortable surroundings contribute to a more productive
workplace.

Reducing environmental impact. For every kilowatt-hour of
electricity consumed, approximately 1 kilogram of greenhouse gas is
emitted to the atmosphere. Implementing an energy management
program not only saves money, it reduces the environmental impact.

V. Answer the questions.

1. Why is energy management the collective term? 2. What im-
portant components of energy management do you know? 3. How
should be energy management undertaken? 4. What companies are
more likely to achieve greater energy savings? 5. What can you say
about energy costs? 6. What are the benefits of energy management?
7. What contributes to a more productive workplace? 8. Why does im-
plementing an energy management program reduce the environmental
impact?

VI. Complete the sentences using a word derivationally
related to the word given in brackets.

1. Energy (manage) is a (relative) new technique being employed
by quick (think) companies who are willing to trade tradition for a new
way of thinking.

2. Energy management takes into (count) all areas of the utility
supply from the purchasing and supply of (nature) resources such as
gas and (electric) to the assistance of meeting (govern) targets of
emissions (reduce) and current legislation on pollution (prevent).

3. Energy analysis is the use of energy (inform) provided by
electrical equipment. 4. Energy management today has a (signify) im-
pact on customers’ net income. 5. Energy costs are (control), and now a
user can have a significant cost reducing impact at the plant and
business level. 6. With natural gas and (electric) monitoring, customer
usage analysis becomes a tool that can enable energy cost productivity
savings and price reductions.
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VII. Insert preposition where necessary.

1. Energy management is the tendering and negotiation ... energy
contracts ... the supply ... electricity and natural gas ... single and
multiple sites. 2. This includes the administration ... contracts to ensure
the smooth transfer ... supplies, as well as a constantly updated ...
service where the top suppliers are monitored to ensure the best
possible prices are achieved ... all times.

VIII. Match the words below to their definitions.

1. consumption a) irregular, unnatural, not normal;

2. adviser b) direction or control of the affairs;

3. assessment c) the act of consuming;

4. abnormal d) a person who gives an opinion or advises;

5. expertise e) a part or element of a larger whole;

6. purchase (v) f) any plan or principle which guides deci-
sion making;

7. management g) keeping for another time in the future;

8. policy h) to receive by paying money as an ex-
change;

9. audit 1) all the people employed by a particular or-
ganization;

10. saving J) verification or examination of financial
accounts or records;

11. component k) a specialized knowledge, ability, or skill
in a particular area;

12. staff 1) the official determination of value.

IX. Choose the best continuation for each of the following
sentences.

1. Energy management should be a strategic component of a ... .

a) comprehensive management plan;

b) comprehensive business management plan;

c) comprehensive business plan.

2. Energy management is a key part of any philosophy of ... .

a) continuous improvement;

b) stationary improvement;

c) continuous investigation.

3. Energy management protects the environment ... of greenhouse
gas emissions.
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a) by increasing the amount;

b) by reducing the amount;

c) by reducing the area.

4. Proper planning at the time of procurement can provide ... .

a) lasting historical and environmental benefits;

b) lasting financial and artistic benefits;

c) lasting financial and environmental benefits.

5. Many organizations regard energy costs as ... .

a) unavoidable and fixed;

b) unavoidable and changeable;

c¢) avoidable and fixed.

6. Raising the awareness of energy use and ... is therefore one of
the key drivers to a successful program.

a) potential energy expenditure;

b) potential energy savings;

c) potential time savings.

7. In most cases a successful energy management policy will only ... .

a) require a small energy investment;

b) require a small capital audit;

c¢) require a small capital investment.

8. More comfortable surroundings contribute to a ... .

a) more productive workplace;

b) more productive worktime;

c¢) more productive workforce.

9. For every kilowatt-hour of electricity consumed, approximately
... 1s emitted to the atmosphere.

a) 3 kilograms of greenhouse gas;

b) 2 kilograms of greenhouse gas;

c) 1 kilogram of greenhouse gas.

10. Implementing an energy management program ... money.

a) saves;

b) earns;

c) collects.

X. Choose the correct variant of translation of the given
word combinations.

Comprehensive business management plan (O6u3Hec-ynpaBieHue
KOMITJICKCHBIM TUTAHOM, KOMIUICKCHBIA TIaH YIPABICHUS OU3HECOM),
energy reduction strategy (cTpaTerusi yMEHBIIEHUS JHEprosarpar,
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AHEpro3aTpaThl dHepreTuyeckoil crparerur), building and renovation
projects (IJIaHbI M0 CTPOUTENBCTBY U PEKOHCTPYKIIUU, CTPOUTEIHCTBO
U PEeKOHCTPYKIUA Mo IiaHy), facilities management contracts (o6o-
pyllOBaHUE JJIi KOHTPAKTOB MO YIPaBICHUIO, KOHTPAKTHI MO YIpaB-
neHuo obopyaoBanueM), successful energy management policy (yc-
MelIHas TMOJUTUKA YIpaBIEHUSI MOTPEOJICHUEM SHEPruM, YCIellHas
SHEpreTHKa JIJIsl yInpaBieHus NoluTukoil), energy efficient technology
upgrade (3¢dexTuBHAS TEXHOJOTHUS MOJCPHHU3ALUU DHEPTUU, MOJEP-
HU3aIUsl SHEPTOIKOHOMUYHOM TEXHOJIOTHH ).

XI. Open the brackets, use the particle or the infinitive
where necessary.

1. I can’t afford ... (stay) at such an expensive hotel. 2. I think I’1l
manage to ... (do) the work tomorrow. 3. You’d better ... (spend) the
evening at home. 4. Who taught you ... (skate)? 5.1 can’t make the
child ... (go) to bed? 6. They agreed ... (help) us. 7. I’d rather ... (go)
to the cinema. 8. I was let ... (visit) the sick man. 9. Tell him ... (come)
at once. 10. Let him ... (have a look) at the photo. 11. The doctor for-
bade him ... (smoke). 12. You’d better ... (help) them now. 13. Make
him ... (clean) the flat. 14. He failed ... (get) Sam on the phone. 15.1
can’t let you ... (go) there alone. 16. The child was made ... (learn) the
poem. 17. He refused ... (work) with us. 18. I advise you ... (visit) this
exhibition. 19. Jack decided ... (not/answer) the letter. 20. The man
was made ... (pay) the fine.

XII. Write out the “key” words from each paragraph.

XIII. Retell the text using the “key” words.
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TITITIY READING

I. Read the text and give the most appropriate title.

Electricity is an essential part of modern life and of economy.
People use electricity for lighting, heating, cooling, and refri-
geration and for operating appliances, computers, electronics, ma-
chinery, and public transportation systems. Electricity use in the
United States in 2018 was more than 16 times greater than electricity
use in 1950.

Total electricity consumption includes retail sales of electricity
to consumers and direct use electricity. Direct use electricity is both
produced by and used by the consumer. The industrial sector gene-
rates and uses nearly all of the direct use electricity. In 2018, retail
sales of electricity were about 3.80 trillion kW - h, equal to 96% of
total electricity consumption. Direct use of electricity by all end-use
sectors was about 0.14 trillion kW - h, or about 4% of total electricity
consumption.

The sales of electricity to major consuming sectors and percentage
share of total electricity sales in 2018 were:

1) residential — 1.46 trillion Kw - h — 38.5%;

2) commercial — 1.38 trillion kW - h — 36.2%;

3) industrial — 0.95 trillion kW - h —25.1%;

4) transportation — 0.01 trillion kW - h — 0.2% (mostly to public
transit systems).

Cooling accounts for the largest share of annual U.S. residential
sector electricity consumption. The U.S. Energy Information Admi-
nistration (EIA) estimates that electricity use by fans and air-
conditioning equipment for cooling the interior space of homes was the
single largest use of electricity by the U.S. residential sector in 2018.
The major uses of electricity and their shares of total residential sector
electricity use in 2018 were:

75



— cooling/air conditioning — 14.7%;

— space heating — 14.2%;

— water heating — 11.9%;

— lighting — 6.2%;

— refrigeration — 6.0%;

— televisions and related electronic equipment — 4.3%;

— clothes dryers — 4.1%;

— computers and related equipment — 1.8%;

— heating equipment fans and pumps — 1.7%;

— freezers — 1.4%;

— cooking — 1.1%;

— clothes washers (excludes water heating) — 0.7%;

— dishwashers — 0.5%;

— other miscellaneous uses — 31.5%.

The other miscellaneous uses in the list above include the many,
mostly small, electrical appliances in U.S. houses, apartments, and re-
lated property.

II. Read and translate the following text. Express the main
idea of the text in 1 or 2 short sentences.

Electricity use in the United States is projected to grow slowly.
Total electricity consumption in the United States increased between
1950 and 2007, with an average annual increase of about 5%. Between
2008 and 2018 growth in total U.S. electricity use was nearly flat, with
total electricity consumption in 2018 only 2% greater than consumption
in 2008. Retail electricity sales to the industrial sector peaked in 2000
and then generally declined each year through 2018. During the same
period, the industrial sector’s share of total U.S. electricity retail sales
dropped from 30 to 24%. Commercial and residential sector electricity
consumption in 2017 was about equal to consumption in 2007. A rela-
tively warm summer and cold winter in most regions of the country in
2018 contributed to an increase of about 6% in total residential electri-
city consumption in 2018.

Electricity demand growth in the future may be moderate because
of various factors such as efficiency improvements associated with new
appliance standards in buildings sectors and overall improvements in
the efficiency of technologies powered by electricity. It is predicted
that the total U.S. electricity use will grow on average less than 1% an-
nually from 2018 through 2050.
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IlIl. Read the text and choose the most suitable title from
the given variants. Explain your choice.

1. Clean electricity.

2. The Clean Air Act.

3. Environmental effects of electricity generation.

4. Physical footprint of power plants.

Although electricity is a clean and relatively safe form of energy
when it is used, the generation and transmission of electricity affects the
environment. Nearly all types of electric power plants have an effect on
the environment, but some power plants have larger effects than others.

The United States have laws that govern the effects that electricity
generation and transmission have on the environment. The Clean Air
Act regulates air pollutant emissions from most power plants. The U.S.
Environmental Protection Agency (EPA) administers the Clean Air Act
and sets emissions standards for power plants through various pro-
grams such as the Acid Rain Program. The Clean Air Act has helped to
substantially reduce emissions of some major air pollutants in the Uni-
ted States.

All power plants have a physical footprint (the location of the
power plant). Some power plants are located inside, on, or next to an
existing building, so the footprint is fairly small. Most large power
plants require land clearing to build the power plant. Some power
plants may also require access roads, railroads, and pipelines for fuel
delivery, electricity transmission lines, and cooling water supplies.
Power plants that burn solid fuels may have areas to store the combus-
tion ash.

Many power plants are large structures that alter the visual land-
scape. In general, the larger the structure, the more likely it is that the
power plant will affect the visual landscape.

Electricity transmission lines and the distribution infrastructure
that carries electricity from power plants to customers also have envi-
ronmental effects. Most transmission lines are above ground on large
towers. The towers and power lines alter the visual landscape. Vegeta-
tion near power lines may be disturbed and may have to be continually
managed to keep it away from the power lines. These activities can af-
fect native plant populations and wildlife. Power lines can be placed
underground, but it is a more expensive option and usually not done
outside of urban areas.
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IV. Read and translate the following text. Express the main
idea of the text in 1 or 2 short sentences.

Fossil Fuel, Biomass and Waste Burning Power Plants

In the United States, about 64% of total electricity generation in
2017 was produced from fossil fuels (coal, natural gas, and petroleum),
materials that come from plants (biomass), and municipal and industri-
al wastes. The substances that occur in combustion gases when these
fuels are burned include: carbon dioxide (CO,); carbon monoxide
(CO); sulfur dioxide (SO,); nitrogen oxides (NO,); particulate matter
(PM); heavy metals such as mercury.

Nearly all combustion byproducts have negative effects on the en-
vironment and human health:

— CO; is a greenhouse gas, which contributes to the greenhouse effect;

— SO, causes acid rain, which is harmful to plants and to animals
that live in water. SO, also worsens respiratory illnesses and heart di-
seases, particularly in children and the elderly;

— NO, contributes to ground-level ozone, which irritates and da-
mages the lungs;

— PM results in hazy conditions in cites and scenic areas and coup-
led with ozone, contributes to asthma and chronic bronchitis, especially
in children and the elderly. Very small, or fine PM, is also believed to
cause emphysema and lung cancer;

—heavy metals such as mercury are hazardous to human and ani-
mal health.

V. Read the text and express the main idea of it.

In April 2019, U.S. monthly electricity generation from renewable
sources exceeded coal-fired generation for the first time. Renewable
sources provided 23% of total electricity generation to coal’s 20%. This
outcome reflects both seasonal factors as well as long-term increases in
renewable generation and decreases in coal generation. Statistics in-
cludes utility-scale hydropower, wind, solar, geothermal, and biomass
in its definition of renewable electricity generation.

In the United States, overall electricity consumption is often low in
the spring and fall months because temperatures are more moderate and
electricity demand for heating and air conditioning is relatively low.
Consequently, electricity generation from fuels such as natural gas,
coal, and nuclear is often at its lowest point during these months as
some generators undergo maintenance.
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Electricity generation from wind and solar has increased as more
generating capacity has been installed. In 2018, about 15 gigawatts
(GW) of wind and solar generating capacity came online. Wind genera-
tion reached a record monthly high in April 2019 of 30.2 million me-
gawatt-hours (MW - h). Solar generation — including utility-scale solar
photovoltaics and utility-scale solar thermal — reached a record monthly
high in June 2018 of 7.8 million MW - h and is likely to surpass that
level in summer.

Seasonal increases in hydroelectric generation also helped drive
the overall increase in renewable generation. Conventional hydroelec-
tric generation, which remains the largest source of renewable electrici-
ty in most months, totaled 25 million MW - h in April. Hydroelectric
generation tends to peak in the spring as melting snowpack results in
increased water supply at downstream generators.

U.S. coal generation declined from its peak a decade ago. Since
the beginning of 2015, about 47 GW of U.S. coal-fired capacity has re-
tired, and virtually no new coal capacity has come online. Based on re-
ported plans for retirements, it is expected another 4.1 GW of coal ca-
pacity to retire in 2019, accounting for more than half of all anticipated
power plant retirements for the year.

According to forecasts coal will provide more electricity ge-
neration than renewables in the United States for the remaining
months of 2019. On an annual average basis, coal will provide
more electricity generation in the United States than renewables in
both 2019 and 2020, but renewables are expected to surpass nuclear
next year.

VI. Read the text and make up the questions to the text.
Canada as a Key Energy Trade Partner
to the United States

Canada is the largest energy trading partner with the United States
based on the combined value of energy exports and imports. Although
the value of bilateral energy trade with Canada has varied over the last
decade, the overall energy trade balance has changed relatively little,
with U.S. energy imports from Canada consistently exceeding U.S. ener-
gy exports to Canada by a large margin.

Energy accounted for $25 billion, or about 8%, of the value
of all U.S. exports to Canada in 2018, the highest value since
2014. Canada is the second-largest importer of energy from the
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United States. Energy accounted for $84 billion, or 26%, of the
value of all U.S. imports from Canada in 2018.

Crude oil imports from Canada accounted for 48% of total U.S.
crude oil imports in 2018, averaging 3.7 million barrels per day (b/d),
up from 3.5 million b/d in 2017. In 2018, the value of U.S. imports of
Canadian crude oil also increased, reaching $61 billion, because of an
increase in both oil prices and volume through the first three quarters of
the year.

Canada’s share of U.S. crude oil exports has been falling since re-
strictions on exporting U.S. crude oil were lifted in 2015, but Canada
remains the largest destination for U.S. crude oil exports. U.S. crude oil
exports to Canada are typically light, sweet grades that are shipped to
the eastern part of the country. Most Canadian crude oil exports to the
United States are heavy oil from oil sands in the western part of the
country.

Bilateral petroleum products trade between the United States and
Canada 1s relatively balanced in both volume and value. In 2018, Ca-
nada was the destination for 581,000 b/d of petroleum products, which
was 10% of all petroleum products exported from the United States.
These exports were valued at more than $13 billion in 2018.

Bilateral natural gas trade between Canada and the United States
is dominated by pipeline shipments, which made up 97% of all U.S.
natural gas imports in 2018. Total natural gas imports from Canada
fell to 7.8 billion cubic feet per day (bcf/d) in 2018. Total natural
gas imports from Canada were valued at $6 billion in 2018. Most of
Canada’s natural gas exports to the United States originate in wes-
tern Canada and are shipped to U.S. markets in the West and Mid-
west regions.

U.S. natural gas exports to Canada in 2018 averaged 2.3 bcf/d,
valued at more than $2 billion, and they mainly went to the eastern
provinces. U.S. natural gas exports to Canada were 3.3 bcf/d in Febru-
ary 2019, the highest level on record.

Electricity accounts for a small, though locally important, share of
bilateral trade. In 2018, the value of U.S. imports of electricity from
Canada was over $2 billion. The United States imported 61 million me-
gawatt-hours (MW - h) of electricity from Canada in 2018, primarily
into the Northeast and Midwest, and exported 13 million MW - h, near-
ly all of which was from the Pacific Northwest, based on data from
Canada’s National Energy Board.
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VII. Read and translate the text, think of its title.

Many nations count on coal, oil and natural gas to supply most of
their energy needs, but reliance on fossil fuels presents a big problem.
Fossil fuels are a finite resource. Eventually, the world will run out of
fossil fuels, or it will become too expensive to retrieve those that re-
main. Fossil fuels also cause air, water and soil pollution, and produce
greenhouse gases that contribute to global warming.

Renewable energy resources, such as wind, solar and hydropower,
offer clean alternatives to fossil fuels. They produce little or no pollu-
tion or greenhouse gases, and they will never run out.

Solar energy. The sun is our most powerful source of energy. Sun-
light, or solar energy, can be used for heating, lighting and cooling
homes and other buildings, generating electricity, water heating, and a
variety of industrial processes. Most forms of renewable energy come
either directly or indirectly from the sun. For example, heat from the
sun causes the wind to blow, contributes to the growth of trees and oth-
er plants that are used for biomass energy, and plays an essential role in
the cycle of evaporation and precipitation that makes hydropower pos-
sible.

Wind energy. Wind is the movement of air that occurs when warm
air rises and cooler air rushes in to replace it. The energy of the wind
has been used for centuries to sail ships and drive windmills that grind
grain. Today, wind energy is captured by wind turbines and used to
generate electricity.

Hydropower. Water flowing downstream is a powerful force. Wa-
ter is a renewable resource, constantly recharged by the global cycle of
evaporation and precipitation. The heat of the sun causes water in lakes
and oceans to evaporate and form clouds. The water then falls back to
Earth as rain or snow, and drains into rivers and streams that flow back
to the ocean. Flowing water can be used to power water wheels that
drive mechanical processes. And captured by turbines and generators,
like those housed at many dams around the world, the energy of flowing
water can be used to generate electricity.

Biomass energy. Biomass has been an important source of energy
ever since people first began burning wood to cook food and warm
themselves against the winter chill. Wood is still the most common
source of biomass energy, but other sources of biomass energy include
food crops, grasses and other plants, agricultural and forestry waste and
residue, organic components from municipal and industrial wastes,
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even methane gas harvested from community landfills. Biomass can be
used to produce electricity and as fuel for transportation, or to manu-
facture products that would otherwise require the use of non-renewable
fossil fuels.

Hydrogen. Hydrogen has tremendous potential as a fuel and ener-
gy source, but the technology needed to realize that potential is still in
the early stages. Hydrogen is the most common element on Earth — for
example, water is two-thirds hydrogen — but in nature it is always
found in combination with other elements. Once separated from other
elements, hydrogen can be used to power vehicles, replace natural gas
for heating and cooking, and to generate electricity.

Geothermal energy. The heat inside the Earth produces steam and
hot water that can be used to power generators and produce electricity,
or for other applications such as home heating and power generation
for industry. Geothermal energy can be drawn from deep underground
reservoirs by drilling or from other geothermal reservoirs closer to the
surface.

Ocean energy. The ocean provides several forms of renewable en-
ergy, and each one is driven by different forces. Energy from ocean
waves and tides can be harnessed to generate electricity, and ocean
thermal energy — from the heat stored in sea water — can also be con-
verted to electricity. Using current technologies, most ocean energy is
not cost-effective compared to other renewable energy sources, but the
ocean remains an important potential energy source for the future.

VIII. Read and translate the following text in a written form.

What grammar phenomena can you point out in the text?
Renewable Energy Generation

Solar Energy. Solar energy technologies use the sun’s energy and
light to provide heat, light, hot water, electricity, and even cooling, for
homes, businesses, and industry.

There are a variety of technologies that have been developed to
take advantage of solar energy. These include:

Photovoltaic systems — production of electricity directly from sun-
light. Solar cells convert sunlight directly into electricity. Solar cells
are often used to power calculators and watches. They are made of
semiconducting materials similar to those used in computer chips.
When sunlight is absorbed by these materials, the solar energy knocks
electrons loose from their atoms, allowing the electrons to flow through
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the material to produce electricity. This process of converting light
(photons) to electricity (voltage) is called the photovoltaic (PV) effect.

Solar hot water — heating water with solar energy. The shallow
water of a lake is usually warmer than the deep water. That’s because
the sunlight can heat the lake bottom in the shallow areas, which in
turn, heats the water. It’s nature’s way of solar water heating. The sun
can be used in basically the same way to heat water used in buildings
and swimming pools.

Most solar water heating systems for buildings have two main
parts: a solar collector and a storage tank. The most common collector
is called a flat-plate collector. Mounted on the roof, it consists of a
thin, flat, rectangular box with a transparent cover that faces the sun.
Small tubes run through the box and carry the fluid — either water or
other fluid, such as an antifreeze solution — to be heated. The tubes are
attached to an absorber plate, which is painted black to absorb the heat.
As heat builds up in the collector, it heats the fluid passing through the
tubes.

The storage tank then holds the hot liquid. It can be just a modified
water heater, but it is usually larger and very well-insulated. Systems
that use fluids other than water usually heat the water by passing it
through a coil of tubing in the tank, which is full of hot fluid.

Solar electricity — using the sun’s heat to produce electricity. Ma-
ny power plants today use fossil fuels as a heat source to boil water.
The steam from the boiling water rotates a large turbine, which acti-
vates a generator that produces electricity. However, a new generation
of power plants, with concentrating solar power systems, uses the sun
as a heat source. There are three main types of concentrating solar
power systems: parabolic-trough, dish/engine, and power tower.

Parabolic-trough systems concentrate the sun’s energy through long
rectangular, curved (U-shaped) mirrors. The mirrors are tilted toward the
sun, focusing sunlight on a pipe that runs down the center of the trough.
This heats the oil flowing through the pipe. The hot oil then is used to
boil water in a conventional steam generator to produce electricity.

A dish/engine system uses a mirrored dish (similar to a very large
satellite dish). The dish-shaped surface collects and concentrates the
sun’s heat onto a receiver, which absorbs the heat and transfers it to
fluid within the engine. The heat causes the fluid to expand against a
piston or turbine to produce mechanical power. The mechanical power
is then used to run a generator or alternator to produce electricity.
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A power tower system uses a large field of mirrors to concentrate
sunlight onto the top of a tower, where a receiver sits. This heats mol-
ten salt flowing through the receiver. Then, the salt’s heat is used to
generate electricity through a conventional steam generator. Molten salt
retains heat efficiently, so it can be stored for days before being con-
verted into electricity. That means electricity can be produced on
cloudy days or even several hours after sunset.

Passive solar heating and daylighting — using solar energy to heat
and light buildings. Step outside on a hot and sunny summer day, and
you’ll feel the power of solar heat and light. Today, many buildings are
designed to take advantage of this natural resource through the use of
passive solar heating and daylighting.

The south side of a building always receives the most sunlight.
Therefore, buildings designed for passive solar heating usually have
large, south-facing windows. Materials that absorb and store the sun’s
heat can be built into the sunlit floors and walls. The floors and walls
will then heat up during the day and slowly release heat at night, when
the heat is needed most. This passive solar design feature is called di-
rect gain.

Many of the passive solar heating design features also provide
daylighting. Daylighting is simply the use of natural sunlight to brigh-
ten up a building’s interior. To lighten up north-facing rooms and upper
levels, a clerestory — a row of windows near the peak of the roof — is
often used along with an open floor plan inside that allows the light to
bounce throughout the building.

Of course, too much solar heating and daylighting can be a prob-
lem during the hot summer months. Fortunately, there are many design
features that help keep passive solar buildings cool in the summer. For
instance, overhangs can be designed to shade windows when the sun is
high in the summer. Sunspaces can be closed off from the rest of the
building. And a building can be designed to use fresh-air ventilation in
the summer.

Solar process space heating and cooling. Commercial and indus-
trial buildings may use the same solar technologies — photovoltaic,
passive heating, daylighting and water heating — that are used for resi-
dential buildings. These nonresidential buildings can also use solar
energy technologies that would be impractical for a home. These
technologies include ventilation air preheating, solar process heating
and solar cooling.
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Many large buildings need ventilated air to maintain indoor air
quality. In cold climates, heating this air can use large amounts of ener-
gy. A solar ventilation system can preheat the air, saving both energy
and money. This type of system typically uses a transpired collector,
which consists of a thin, black metal panel mounted on a south-facing
wall to absorb the sun’s heat. Air passes through the many small holes
in the panel. A space behind the perforated wall allows the air streams
from the holes to mix together. The heated air is then sucked out from
the top of the space into the ventilation system.

Wind Energy. We have been harnessing the wind’s energy for
hundreds of years. From old Holland to farms in the United States,
windmills have been used for pumping water or grinding grain. Today,
the windmill’s modern equivalent — a wind turbine — can use the wind’s
energy to generate electricity.

Wind turbines, like windmills, are mounted on a tower to capture
the most energy. At 100 feet (30 meters) or more above ground, they
can take advantage of the faster and less turbulent wind. Turbines catch
the wind’s energy with their propeller-like blades. Usually, two or three
blades are mounted on a shaft to form a rotor.

A blade acts much like an airplane wing. When the wind blows, a
pocket of low-pressure air forms on the downwind side of the blade.
The low-pressure air pocket then pulls the blade toward it, causing the
rotor to turn. This is called lift. The force of the lift is actually much
stronger than the wind’s force against the front side of the blade,
which is called drag. The combination of lift and drag causes the rotor
to spin like a propeller, and the turning shaft spins a generator to make
electricity.

Wind turbines can be used as stand-alone applications, or they can
be connected to a utility power grid or even combined with a photovol-
taic (solar cell) system. For utility-scale sources of wind energy, a large
number of wind turbines are usually built close together to form a wind
plant. Several electricity providers today use wind plants to supply
power to their customers.

Stand-alone wind turbines are typically used for water pumping
or communications. However, homeowners, farmers and ranchers in
windy areas can also use wind turbines as a way to cut their electric
bills.

Small wind systems also have potential as distributed energy re-
sources. Distributed energy resources refer to a variety of small, modular
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power-generating technologies that can be combined to improve the
operation of the electricity delivery system.

Geothermal Energy. Geothermal energy is the heat from the
Earth. It’s clean and sustainable. Resources of geothermal energy range
from the shallow ground to hot water and hot rock found a few miles
beneath the Earth’s surface, and down even deeper to the extremely
high temperatures of molten rock called magma.

Almost everywhere, the shallow ground or upper 10 feet of the
Earth’s surface maintains a nearly constant temperature between 50 and
60°F (10 and 16°C). Geothermal heat pumps can tap into this resource
to heat and cool buildings. A geothermal heat pump system consists of
a heat pump, an air delivery system (ductwork), and a heat exchanger —
a system of pipes buried in the shallow ground near the building. In the
winter, the heat pump removes heat from the heat exchanger and
pumps it into the indoor air delivery system. In the summer, the process
1s reversed, and the heat pump moves heat from the indoor air into the
heat exchanger. The heat removed from the indoor air during the sum-
mer can also be used to provide a free source of hot water.

Geothermal electricity production — generating electricity from
the earth’s heat. Most power plants need steam to generate electricity.
The steam rotates a turbine that activates a generator, which produces
electricity. Many power plants still use fossil fuels to boil water for
steam. Geothermal power plants, however, use steam produced from
reservoirs of hot water found a couple of miles or more below the
Earth’s surface. There are three types of geothermal power plants: dry
steam, flash steam, and binary cycle.

Geothermal direct use — producing heat directly from hot water
within the earth. When a person takes a hot bath, the heat from the wa-
ter will usually warm up the entire bathroom. Geothermal reservoirs of
hot water, which are found a couple of miles or more beneath the
Earth’s surface, can also be used to provide heat directly. This is called
the direct use of geothermal energy.

Geothermal direct use dates back thousands of years, when people
began using hot springs for bathing, cooking food, and loosening feathers
and skin from game. Today, hot springs are still used as spas. But there
are now more sophisticated ways of using this geothermal resource.

Bioenergy. We have used biomass energy or bioenergy — the ener-
gy from organic matter for thousands of years, ever since people started
burning wood to cook food or to keep warm.
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And today, wood is still our largest biomass energy resource. But
many other sources of biomass can now be used, including plants, resi-
dues from agriculture or forestry, and the organic component of muni-
cipal and industrial wastes. Even the fumes from landfills can be used
as a biomass energy source.

The use of biomass energy has the potential to greatly reduce our
greenhouse gas emissions. Biomass generates about the same amount
of carbon dioxide as fossil fuels, but every time a new plant grows,
carbon dioxide is actually removed from the atmosphere. The net emis-
sion of carbon dioxide will be zero as long as plants continue to be re-
plenished for biomass energy purposes. These energy crops, such as
fast-growing trees and grasses, are called biomass feedstocks. The use
of biomass feedstocks can also help increase profits for the agricultural
industry.

There are three major biomass energy technology applications.

Biofuels — converting biomass into liquid fuels for transportation.
Unlike other renewable energy sources, biomass can be converted di-
rectly into liquid fuels — biofuels — for our transportation needs (cars,
trucks, buses, airplanes and trains). The two most common types of
biofuels are ethanol and biodiesel.

Biopower — burning biomass directly, or converting it into a ga-
seous fuel or oil, to generate electricity. Biopower, or biomass power,
is the use of biomass to generate electricity. There are six major types
of biopower systems: direct-fired, co-firing, gasification, anaerobic di-
gestion, small modular, pyrolysis.

Bioproducts — converting biomass into chemicals for making
products that typically are made from petroleum. Whatever products
we can make from fossil fuels, we can make using biomass. These bio-
products, or biobased products, are not only made from renewable
sources, they also often require less energy to produce than petroleum-
based products.

Researchers have discovered that the process for making biofuels —
releasing the sugars that make up starch and cellulose in plants — also
can be used to make antifreeze, plastics, glues, artificial sweeteners,
and gel for toothpaste.

Other important building blocks for bioproducts include carbon
monoxide and hydrogen. When biomass is heated with a small amount
of oxygen present, these two gases are produced in abundance. Scien-
tists call this mixture biosynthesis gas. Biosynthesis gas can be used to
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make plastics and acids, which can be used in making photographic
films, textiles, and synthetic fabrics.

When biomass is heated in the absence of oxygen, it forms pyrolysis
oil. A chemical called phenol can be extracted from pyrolysis oil. Phenol
1s used to make wood adhesives, molded plastic and foam insulation.

Hydropower. Flowing water creates energy that can be captured
and turned into electricity. This is called Aydroelectric power or hydro-
power.

The most common type of hydroelectric power plant uses a dam
on a river to store water in a reservoir. Water released from the reser-
voir flows through a turbine, spinning it, which in turn activates a ge-
nerator to produce electricity. But hydroelectric power doesn’t neces-
sarily require a large dam. Some hydroelectric power plants just use a
small canal to channel the river water through a turbine.

Another type of hydroelectric power plant — called a pumped sto-
rage plant — can even store power. The power is sent from a power grid
into the electric generators. The generators then spin the turbines
backward, which causes the turbines to pump water from a river or
lower reservoir to an upper reservoir, where the power is stored. To use
the power, the water is released from the upper reservoir back down into
the river or lower reservoir. This spins the turbines forward, activating
the generators to produce electricity.

A small or micro-hydroelectric power system can produce enough
electricity for a home, farm, or ranch.

Hydrogen Energy. Hydrogen is the simplest element. An atom of
hydrogen consists of only one proton and one electron. It’s also the
most plentiful element in the universe. Despite its simplicity and abun-
dance, hydrogen doesn’t occur naturally as a gas on the Earth — it’s al-
ways combined with other elements. Water, for example, is a combina-
tion of hydrogen and oxygen (H,O).

Hydrogen is also found in many organic compounds, notably the
hydrocarbons that make up many of our fuels, such as gasoline, natural
gas, methanol and propane. Hydrogen can be separated from hydrocar-
bons through the application of heat — a process known as reforming.
Currently, most hydrogen is made this way from natural gas. An elec-
trical current can also be used to separate water into its components of
oxygen and hydrogen. This process is known as electrolysis. Some al-
gae and bacteria, using sunlight as their energy source, even give off
hydrogen under certain conditions.
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IX. Read the text and make up the questions to the text.
Advantages and Disadvantages of Renewable
Energy Sources

Wind

Advantages:

1) wind power is very low cost (after the initial production and in-
stallation);

2) wind power is clean (no pollution or carbon dioxide after the ini-
tial setup, apart from the comparatively minor emissions produced to
manufacture, transport, erect and maintain them);

3) wind i1s a renewable and sustainable resource; we can use as
much as we can today and there will still be more tomorrow;

4) wind power will become cheaper than fossil fuel in the next few
years (when the price of carbon is added to coal and oil), and in many
places already is;

5) wind turbines are self-sufficient, just place them and watch
them spin (low maintenance, few moving parts, easy to repair);

6) many people view wind turbines as aesthetically beautiful addi-
tions to the landscape;

7) wind prices won’t inflate like today’s gas prices.

Disadvantages:

— the strength of the wind is not constant and it varies from zero to
storm force. This means that wind turbines do not produce the same
amount of electricity all the time. Luckily, wind energy isn’t produced
in isolation. It’s added to widely connected energy grids with 24 hour
energy markets. It’s added to grids that span thousands of kilometers
and have many types of generation and demand. Up to about 20% of a
grid’s generation capacity, it requires very little backup;

— some people see large wind turbines as unsightly structures and
not pleasant or interesting to look at. They believe that wind turbines
degrade the landscape;

—wind turbines generate noise. A subset of people who live near
wind turbines find this noise annoying. A subset of those people get
stressed by it. Wind turbine noise does not make people sick;

— birds are killed by wind turbines. Studies show that wind turbines
do not threaten the vast majority of bird species populations. Killing
birds, in other words, does not threaten birds generally. That said, wind
turbines should not be sited on raptor migration routes, as the Altamont
wind turbine farm was. The best evidence is that song birds migrate at
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20004000 feet, far above wind turbines and sea birds avoid them ac-
cording to radar and thermal studies of North Sea wind farms;

— bats are also killed by wind turbines, due to barotraumic stress
(the reduced air pressure behind a wind turbine blade is damaging to
bat’s lungs and heart). However, bats are not killed in significant num-
bers compared to their populations by wind turbines. Bats are, howe-
ver, killed in significant numbers in North America by white noise
syndrome (300,000 in one cave alone).

Ocean

Advantages:

1) tidal energy is an alternative energy;

2) the energy produced is clean and nonpolluting;

3) there is no carbon dioxide or any other byproducts released. It
produces no greenhouse gases or other waste;

4) it is a renewable energy that will help reduce our reliance on the
burning of fossil fuels;

5) there are two tides every day and they can be relied on. The ener-
gy 1s there for the taking;

6) so the electricity supply is constant and efficient;

7) once you’ve built it, the energy is free because it comes from
the ocean’s power;

8) it needs no fuel;

9) it produces electricity reliably;

10) not expensive to maintain.

Disadvantages:

— holding back the tide allows silt to build up on the river bed;

— the dams and barrages sometimes interfere with shipping;

—you will need to find a way to connect the electricity to the grid;

— pose same threats as large dams, altering the flow of saltwater in
and out of estuaries, which changes the hydrology and salinity and pos-
sibly negatively affects the marine mammals that use the estuaries as
their habitat;

— turbidity decreases as a result of smaller volume of water being
exchanged between the basin and the sea;

— the average salinity inside the basin decreases, also affecting the
ecosystem;

— there are few suitable sites for tidal barrages;

— only provides power for around 10 hours each day, when the tide
is actually moving in or out.
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Sun

Advantages:

1) the power source of the sun is absolutely free;

2) the production of solar energy produces no pollution;

3) the technological advancements in solar energy systems have
made them extremely cost effective;

4) most systems do not require any maintenance during their
lifespan, which means you never have to put money into them;

5) most systems have a lifespan of 30 to 40 years;

6) most systems carry a full warranty for 20 to 30 years or more;

7) unlike traditional monstrous panel systems, many modern sys-
tems are sleeker such as Uni-Solar rolls that lay directly on the roof like
regular roofing materials;

8) in 35 states, solar energy can be fed back to the utilities to eli-
minate the need for a storage system as well as eliminating or dramati-
cally reducing your electric bills;

9) solar energy systems are now designed for particular needs. For
instance, you can convert your outdoor lighting to solar. The solar cells
are directly on the lights and can’t be seen by anyone. At the same time,
you eliminate all costs associated with running your outdoor lighting.

Disadvantages. The primary disadvantage to solar energy is the
upfront cost. Once installed, you can expect next to nothing on the sys-
tem during the 40-year lifespan. The installation, however, can be ex-
pensive. Outdoor solar lighting will cost you no more than normal
lighting, but large solar energy systems for your entire home can run
from a minimum of $15,000 to a more likely figure of $25,000 to
$35,000. While this isn’t cheap, state and federal governments have
created significant ways to offset this cost. The federal government
wants as many people to covert to solar as possible.

Biomass

Advantages:

— it’s a renewable source of energy;

—it’s a comparatively less pollution generating energys;

— biomass energy helps in cleanliness in villages and cities;

— it provides manure for the agriculture and gardens;

— there is a tremendous potential to generate biogas energy;

— biomass energy is relatively cheap and reliable;

—1t can be generated from everyday human and animal wastes,
vegetable and agriculture left-over, etc.;
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—recycling of waste reduces pollution and spread of diseases;

— heat energy that one gets from biogas is 3.5 times the heat from
burning wood;

—pressure on the surrounding forest and shrubs can be reduced
when biogas is used as cooking fuel;

—1t 1s a more cost effective means of acquiring energy as com-
pared to oil supplies. As oil supplies are getting depleted day by day, it
is becoming a costly commodity;

— growing biomass crops use up carbon dioxide and produces oxygen.

Disadvantages:

1) cost of construction of biogas plant is high, so only rich people
can use it;

2) continuous supply of biomass is required to generate biomass
energy;

3) some people don’t like to cook food on biogas produced from
sewage waste;

4) biogas plant requires space and produces dirty smell;

5) due to improper construction many biogas plants are working
inefficiently;

6) it is difficult to store biogas in cylinders;

7) transportation of biogas through pipe over long distances is difficult;

8) crops which are used to produce biomass energy are seasonal
and are not available over whole year.

X. Read and translate the text.
Energy Conservation Measures

The way we use energy can be divided into the following categories
or sectors — residential/commercial, transportation, and industrial.

Residential/Commercial. Households use about one-fifth of the to-
tal energy consumed in the United States each year. The typical U.S.
family spends almost $1,500 a year on utility bills. About 60% is in the
form of electricity; the remainder comes mostly from natural gas and oil.

Much of this energy is not put to use. Heat pours out of homes
through drafty doors and windows, and through ceilings and walls that
aren’t insulated. Some appliances use energy 24 hours a day, even
when they are turned off. Energy-efficient improvements can make a
home more comfortable and save money. Many utility companies pro-
vide energy audits to identify areas where homes are wasting energy.
These audits may be free or low cost.
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Heating and cooling. Heating and cooling systems use more energy
than any other systems in our homes. Typically 42% of an average family’s
energy bills are spent to keep homes at a comfortable temperature.

You can save energy and money by installing insulation, maintaining
and upgrading the equipment, and practicing energy-efficient behavior.
A two-degree adjustment to your thermostat setting (lower in winter,
higher in summer) can lower heating bills by 4% and prevent 500 pounds
of carbon dioxide from entering the atmosphere each year.
Programmable thermostats can automatically control temperature for
time of day and season.

Insulation and weatherization. Y ou can reduce heating and cooling
needs by investing in insulation and weatherization products. Warm air
leaking into your home in summer and out of your home in winter can
waste a lot of energy. Insulation wraps your house in a nice warm
blanket, but air can still leak in or out through small cracks. Often the
effect of small leaks is the same as keeping a door wide open. One of
the easiest money-saving measures you can do is caulk, seal, and
weather-strip all the cracks to the outside. You can save 10% or more
on your energy bill by stopping the air leaks in your home.

Doors and windows. About one-third of a typical home’s heat loss
occurs through the doors and windows. Energy-efficient doors are
insulated and sealed tightly to prevent air from leaking through or
around them. If your doors are in good shape and you don’t want to
replace them, make sure they seal tightly and have door sweeps at the
bottom to prevent air leaks. Installing insulated storm doors provides an
additional barrier to leaking air.

Most homes have many more windows than doors. Replacing older
windows with new energy-efficient ones can reduce air leaks and utility
bills. The best windows shut tightly and are constructed of two or more
pieces of glass separated by a gas that does not conduct heat well.

If you cannot replace older windows, there are several things you
can do to make them more energy efficient. First, caulk any cracks
around the windows and make sure they seal tightly. Add storm
windows or sheets of clear plastic to the outside to create additional air
barriers. You can also hang insulated drapes on the inside — during the
winter, open them on sunny days and close them at night. During the
summer, close them during the day to keep out the sun.

Landscaping. Although it isn’t possible to control the weather,
landscaping can reduce its impact on home energy use. By placing
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trees, shrubs, and other landscape structures to block the wind and pro-
vide shade, people can reduce the energy needed to keep their homes
comfortable during heating and cooling seasons.

Electricity & appliances. Appliances account for about 20% of a
typical household’s energy use, with refrigerators, clothes washers and
dryers at the top of the list. When shopping for new appliances, you
should think of two price tags. The first one is the purchase price. The
second price tag is the cost of operating the appliance during its life-
time. You’ll be paying that second price tag on your utility bill every
month for the next 10 to 20 years, depending on the appliance. Many
energy efficient appliances cost more to buy, but save money in lower
energy costs. Over the life of an appliance, an energy-efficient model is
always a better deal.

Lighting. We spend about one-quarter of our electricity on lighting.
Much of this energy is wasted using inefficient incandescent light
bulbs. Only 10% of the energy used by an incandescent bulb produces
light; the rest is given off as heat.

If you replace 25% of your light bulbs with fluorescents, you can
save about 50% on your lighting bill. Compact fluorescent light bulbs
(CFLs) provide the same amount of light and no longer flicker or buzz.
CFLs cost more to buy, but they save money in the long run because
they use only one-quarter the energy of incandescent bulbs and last 8—
12 times longer.

Water heating. Water heating is the third largest energy expense
in your home. It typically accounts for about 14% of your utility bill.
Heated water 1s used for showers, baths, laundry, dishwashing and ge-
neral cleaning. There are four ways to cut your water heating bills —
use less hot water, turn down the thermostat on your water heater, in-
sulate your water heater and pipes, and buy a new, more efficient wa-
ter heater.

Other ways to conserve hot water include taking showers instead of
baths, taking shorter showers, fixing leaks in faucets and pipes, and using
the lowest temperature wash and rinse settings on clothes washers.

Transportation. Americans make up less than 5% of the world’s
population, yet own one third of its automobiles. The transportation
sector of the U.S. economy accounts for over one-fourth of its energy
consumption. America is a country on the move.

The average American uses 500 gallons of gasoline every year. The
average vehicle is driven more than 12,000 miles per year today. That
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number is expected to increase about 40% during the next 20 years if
Americans don’t change their driving habits by wusing public
transportation, carpooling, walking or bicycling. You can achieve 10%
fuel savings by improving your driving habits and keeping your car
properly maintained.

The U.S. imports almost two-thirds of the oil we use. Over the
next 20 years, our dependence on foreign oil could be almost
completely eliminated if the average fuel economy increases.

When buying a vehicle, you can save a lot by choosing a fuel-
efficient model. All new cars must display a mileage performance
label, or Fuel Economy Label, that lists the estimated miles per gallon
for both city and highway driving. Compare the fuel economy of the
vehicles you are considering and make it a priority. Over the 13-year
life of the vehicle, you can save thousands of dollars and reduce
emissions significantly.

Manufacturing. Manufacturing the goods we use every day
consumes an enormous amount of energy. The industrial sector of the
U.S. economy consumes one-third of the energy used in the U.S.

In the industrial sector, the market drives energy efficiency and
conservation measures. Manufacturers know that they must keep their
costs low to compete in the global economy. Since energy is one of the
biggest costs in many industries, manufacturers must use energy-
efficient technologies and conservation measures to be successful.
Their demand for energy-efficient equipment drives much of the
research and development of new technologies.

Individual consumers can, however, have an effect on industrial
energy use through the product choices they make and what they do
with packaging and products they no longer use.

These three Rs of an energy-wise consumer are easy to put into
practice. Reducing waste saves money, energy and natural resources,
and helps protect the environment.

Reduce. Buy only what you need. Purchasing fewer goods means
less to throw away. It also results in fewer goods being produced and
less energy being used in the manufacturing process. Buying goods
with less packaging also reduces the amount of waste generated and the
amount of energy used.

Reuse. Buy products that can be used repeatedly. If you buy things
that can be reused rather than disposable items that are used once
and thrown away, you will save natural resources. You’ll also save
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the energy used to make them, and reduce the amount of landfill space
needed to contain the waste.

Recycle. Make it a priority to recycle all materials that you can.
Using recycled material almost always consumes less energy than
using new materials. Recycling reduces energy needs for mining,
refining, and many other manufacturing processes.

Recycling a pound of steel saves enough energy to light a 60-watt
light bulb for 26 hours. Recycling a ton of glass saves the equivalent of
nine gallons of fuel oil. Recycling aluminum cans saves 95% of the
energy required to produce aluminum from bauxite. Recycling paper
cuts energy usage in half.

XI. Read and translate the text.

Energy Monitoring and Plant
Energy Auditing

Energy monitoring is using energy surveys to identify oppor-
tunities for improving energy efficiency and cost savings. This can be
site-wide or targeted to investigate abnormal or excessive energy con-
sumption and costs. This will enable the end user to understand and
interpret the needs of each individual site or even if a particular site is
over using or wasting energy.

The monitoring and targeting of energy consumption is now
available in the form of portable sub-metering equipment which can be
used to undertake an in-depth analysis of energy consumption of a
particular area or piece of equipment.

Energy management programs are ongoing programs of assis-
tance to ensure companies achieve major improvements in energy
efficiency within defined timescales. This includes helping companies
to develop energy policies, gain commitment from top management,
develop Action Plans, prioritize investments in energy efficient
equipment, and gain access to specialist support networks to drive the
program forward and help to achieve cost savings. Energy manage-
ment advisors can offer advice on sources of finance and funding such
as government grants and other associated loans to assist companies’
research innovative energy efficiency solutions or purchase energy
efficient equipment.

On average, energy management systems save about 10% of
overall annual building energy consumption. An energy management
system (EMS) is a computer that controls the operation of all major
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building systems, in order to run the building efficiently and
effectively. An EMS can reduce a building’s overall energy use by
about 10%.

Today, nearly one-third of all U.S. buildings larger than
100,000-square feet have an EMS. Unfortunately, many of these
systems are not saving as much energy as they could be saving. In one
study, 5 out of 11 energy management systems were found to be
“underachievers”.

Plant energy auditing. Plant energy audits are comprehensive
evaluations of the actual performance of plant’s energy using systems
and equipment compared against the designed performance level or the
industry best practice. The difference between observed performance
and “best practice” is the potential for energy and cost savings. Energy
Star Partners have found that conducting plant audits is vital to a strong
energy management program; without audits it is difficult to conti-
nuously improve energy efficiency and demonstrate savings.

Energy audits help managers to identify actions for improving
energy performance, to prioritize projects and to track progress.

Regular plant energy audits are most effective when they are
part of a strategic corporate energy management program. Corporate
energy programs are ideal for replicating the savings opportunities
identified through plant energy audits at other facilities. Through the
corporate energy network, information can be shared, and savings
multiplied.

Conducting audits. Energy audits can be self-assessments con-
ducted by company staff, external audits obtained through energy
service professionals, or a combination of both.

Regardless of the type of audit, it is recommended that the audit
team represent varied expertise, including: process engineers, mainte-
nance experts, systems managers, energy specialists, etc. Support from
outside your company can be helpful and provide missing expertise
(e.g. compressed air systems expert).

XII. Divide each text into logical parts and make an oral
report on the text according to the plan below.
Plan
1. The Title.
I’ve read the text (article, story) entitled ... .
I’d like to tell you about the text (article, story) entitled ... .
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2. The Source.

This is an article (story, text) published in the newspaper
(magazine, book) ... .

3. The Author.

The author of the text is ... , a famous writer (journalist, scientist).

4. The Idea.

The main idea of the text (article, story) is to show (to prove, to
underline, to convince) ... .

5. The Subject.

The text deals with ... .

The text describes (gives information about) ... .

6. The Content.

The text (story, article) starts with fact (with the description of,
with the characteristic of) ... .

Then the author describes ... .

After that the author touches upon the problem of ... .

Next the author deals with the fact (the problem) ... .

Besides the author stresses that ... .

Finally the author comes to the conclusion that ... .

7. Your Attitude.

My attitude to the article (story, text) 1is contradictory
(complicated, simple).

On the one hand I agree that ... .

On the other hand I can’t agree that ... .

I’ve learned a lot of interesting (important, new) facts (infor-
mation, things) from the text.

It makes us think of ... .

It gives us food for thoughts.

It proves the idea (the theory, the point of view, the opinion) ... .

It can help us in self-education (in solving our problems).

I’d like to cite the author (to make a quotation).

8. Your Advice.

So in my opinion it is (not) worth reading ... .



Glossary Glossary Glossary

Glossary GlOSSArY ciossary G l__ OSS A RY
Glossary Glossary Glossary
Glossal’y Glossary Glossary

A

absorb — morJyoniate, BOUTHIBATh

abundant — oOMJIBHBIN, HIUPOKO PACHPOCTPAHEHHBIN, UMEIOITUNCS
B MU300MJIUU

activate — akTHBUPOBATh, PUBOIUTH B ACHCTBUE, BKIIOUATh

adhesives — aare3uBsbl, CBA3YIOIIKE BEIIECTBA

advancement — IpoABMKEHUE, Pa3BUTHUE, TIPOTPECC

advancement biomass gasification — razudukanus 6momacc

advantage — mpeuMyIIecTBO, BbIT0/1a, MOIb3a

adverse — BpeIHBIN, BpaXK1eOHbBIN, HEOIArOMPUATHBIN

alternating current (AC) — nepeMeHHBII TOK

alternator — reHepaTop MEPEMEHHOTO TOKA, CHHXPOHHBIN TeHEePaTop

anaerobic digestion — aHa’poOHOE MeperHuBaHue

application — mpuMeHeHHE, UCIIOJIB30BaHNE

aquatic life — Bonnas dbnopa u dpayna

arc light — nyroBas namna

atom nucleus — siApo atoma

attainable — qOCTHXXUMBIIA

audit — ayauT, IpoBEpKa, PEBU3US

awareness — OCBEJIOMJICHHOCTb, TOHUMaHUE

balancing force — ypaBHOBemMBaronas cuia

barrage — 3arpaxiaeHue, MmiIoTHHa, Jam0a

be buried — ObITH 3aXOPOHEHHBIM

be dug out — 100bIBaTH (MOJE3HBIE UCKOMIAEMBIE)

be equal to — OBITH paBHBIM

be harnessed — ucnonb3zoBath(cs), ypaBisiTh, YKpOIIaTh
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be in widespread use — MUPOKO MUCIIOIB30BATHCS

be processed into — mepepabaTpiBaTh B (M3 HETO JIEJIAIOT)

be prone to — UMETh IPEAPACTIONOKEHHOCTD K

be released — BbICBOOOXAATH(CS)

be split apart — paciierisTh(cs), pacKaabiBaTh(Csl)

best practice — mepeaoBOil OIBIT

biorefinery technologies — TexHonoruu npoiecca Moxy4YeHus TOI-

JIMBA, SJIEKTPUUECKOM, TETUIOBOM SHEPTUU U XUMHUKATOB U3 OMOMACChI

black rock substance — yepHOe BelecTBO

blade — monacts, 1e3BHe

boiler — mapoBoii koten

boiling water reactor — siepHbIN peaKTOP KUISIIEr0 TUIIA
bonds of atoms — cBsi3u aTOMOB

bounce — MOANPHITUBATH, OTCKAKUBATH

breakdown — aBapusi, moinomka, pazpyliieHue

burn — ropeTs, CKUTaTh

C

capture — yJIaBJIHBaTh, MOTJIONIATh, 3aXBATHIBAThH

caulk — KOHOTIATUTH, 3a/IETTHIBATH IIIBHI

cause — BBI3bIBATbh, OBITH MPUINHON

charge — 3apsbxatb, 3apsij

chase a receding target — npecienoBaTh y1aJsSIOIIYIOCS LIEb
chemical compound — xumMHuUecKoe coeTMHEHNE

Clean Air Act — 3aKOH 0 KOHTpOJI€ HaJ 3arpsi3HEHUEM BO3yXa
clerestory — BepXHHUil psii OKOH

coal — yrosib (KaMEHHBIN, TPEBECHBIN )

collection panel — manenb HaKOTJICHUS

combustion — TOpeHHE, CKUTAHHUE, CTOPAHUE

commitment — nmpuHATHE (UHAHCOBBIX 0053aTENbCTB, 00sS3aTENb-

CTBO, OXBAaT, MPUBEP>KEHHOCTh, BEIOOP
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complacency — caMOyCITIOKOEHHOCTb, XaIaTHOCTh
comprehend — moHUMaTh, MOCTUTATh, OXBATHIBATH
comprehensive plan — KOMIUIEKCHBIH MJIaH

compressed spring — cxkaTtas npy>KuHa

compression wave — BOJIHA C)KaTHsl, CXKUMAIOIIAst BOJTHA
constitute — COCTOSITh, COCTABJISATh

contain — cojep>kaTh B ce0e, BKIIOYaTh

containment vessel — repmeTu3upyoas o0ono4Ka



continuous improvement — HETIPEPHIBHOE COBEPIIICHCTBOBAHUE

contribute to — xeaaTh BKIag

contribute to the greenhouse effect — cnmocoOcTBOBaTH MapHUKO-
BOMY 3 dekry

conventional power station — 3JIeKTpOCTaHIIUSI OOBIYHOTO THUIIA

conversion — mpeoOpa3oBaHue, IpeBpaIicHre

convert — IpeBpaiaTh, IPeoOPa3OBLIBATH

convert into — nMpeBpaiaTh B, IpeoOpPa30BHIBATH B

cookie — qomarrHee rneyeHbe

coolant — oxnakaaromast KUAKOCTh (XJIa1areHT)

core — Aapo, CepAICBIUHA

cost-effective — pentabenbHbINA, MPUOBLILHBII

cost saving — CHUKEHUE ce0eCTOMMOCTHU

count on — paCCUATHIBAThH HA, MOJIATATHCS

creature — )KMBOE CYIIECTBO, CO3JaHHE

D

dam — mam0a, mIoTHHA

daylighting — nHeBHOE OCBelIeHKE

degradation — ocnabnenue, ynajaok, yXyAlI€eHUE
demand — crpoc, TpeboBaHue

depletion — ymeHblIeHHE, UCTOLIEHHUE (PECYPCOB)
deposit — 3amac, MECTOPOXKICHHE, 3aIEKb

derive — moyy4aTh, U3BIEKATh, IPOUCXOAUTH
design features — 0COOEHHOCTU KOHCTPYKIIMHU
deuterium — geATepr, TAKEIBINH BOJIOPO
device — mpubop, yCTPOUCTBO, MPUCTOCOOTIEHUE
die away — ncuesarb, 3aTyXaTh, yracaTb

diesel fuel — nu3enbHOE TOMIMBO

dig — xonarthb, pbITh, BEIKANIBIBATh

direct — mpsiMoii, MOCTOSHHBIN (TOK)

direct current (DC) — mOCTOSTHHBIN TOK
disadvantage — HemocTaTok, Bpe, yiepo
downstream — BHU3 110 TEUYEHUIO

drafty — mpoayBaeMbIii CKBO3HSIKOM

drain — ocymaTth, UCTOIIATh, PACX0JI0BATh
drilling — cBepnenue, Oypenue

drive — mpuBOANTH B ACHCTBHUE, B IBMKCHHE, YIIPABISIThH
ductwork — cucrema Tpy0, TpyOOnIpOBOI
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E

earthquake — 3emneTrpsicenue, MOa3eMHBIA TOTYOK

earth’s crust — 3emHas Kopa

efficiently — appexTuBHO, parmoHanbHO, pa3yMHO

electric current — 3IEKTPUUECKUN TOK

electricity — 3€KTpUYECTBO, FAEKTPOIHEPT U

elimination — ycTpaHneHue, yaajieHue

embargo — sm0apro, 3amnper

encompass — OXBaTbIBaTh, 3aKJII0YATh

energy demands — sHepreTudyeckre NoTpeOHOCTH

energy efficiency — 3 PeKTUBHOCTD UCTIOIB30BaHUS SHEPTUU
energy efficient appliances — ycTpoiicTBa ¢ HU3KUM IHEPronoTpeo-

JICHUEM

energy management — yNnpaBJI€HUE SHEProcOepeKeHHeM, IHepre-

THYECKUU MEHEHKMEHT

energy needs — SHEPreTHUECKHE HYX/bl, IOTPEOHOCTH B JIEKTPO-

SHEPIUun
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energy source — UICTOYHUK IHEPTUU
ensure — rapaHTUPOBaTh, 00ECIICUNBATH

estuary — yCTb€ pPEKH, A€JIbTa

evaluation — oreHka, aHaIu3

evaporation — uciapeHue, BhIIapuBaHKe

excessive — Ype3MEpPHbINA, U3MUIITHUI

expand — pacmupsaTh(Cs), yBeIUUNBATLCA B 00bEME
expertise — IKCIEepPTHbBIE 3HAHUS, OMBIT

expire — UCCAKHYTh, 3aKOHYUTHCS

exploitation — ucnosib30BaHue, yrnotpedaeHue
explorer — uccienoBaresnb, NEPBOOTKPHIBATEND
explosion — B3pbIB, BCIBIIIKA

F

facilities management — ynpaBieHue 000py/I0BaHHEM
feasible — peaibHBINM, BRIMOTHUMBINA, OCYIIIECTBUMBIN
feedstock — cbIpbe 1151 TPOMBIIITIEHHOCTH, UCXOJTHOE ChIPhE
finite resource — OrpaHUYE€HHBIE PECYPCHI

firsthand experience — TMYHBINA ONIBIT

fission — pacuierienue, AejaeHue

flat plate collector — mockuii KoJIIEKTOP

flow — 1TOoTOK, X011, TCUEHHE



fluorescent light bulb — namna queBHOrO CBETa, JIIOMUHECIIEHTHAS
JamIa

footprint — onopHasi MOBEPXHOCTb, 30HA OOCITYKUBAHUS, CJE, OT-
MeYaToK

fossil fuel — uckomaemoe TomIMBO

fusion — cimmsaHUE, cOeTUHECHUE

G

gain — Moy4aTh, IPUCOSTUHSTh

gas cooled reactor — peakTop ¢ ra30BbIM OXJIAXKIECHUEM
gasoline — O€H3UH, ra30JI1H, TOpIoyuee

geothermal — reorepMuueckuit, reoTepMabHBIMN
geothermal energy — reorepmabHast SHEPTHSI

give off — ucnmyckarsb, U3my4arsb

government grants — MIpaBUTEIbCTBEHHbBIE CYOCUINHN
greenhouse gas — mapHUKOBBIN ra3

greenhouse gas emission — BBIOPOC MapHUKOBOIO rasza
grind — nepemanbiBaTh, pa3MeNbuaTh

H

harness — MCITIOJIL30BaTh, CBS3LIBATH

have trouble — umeTh TpoOIEMBI, 3aTPYAHEHUS
havoc — onycromenue, pasopeHue

hazy — HesICHBII, TyMaHHBI{, CMYTHBIH

heat — Temo0, TemoTa

heat exchanger — TerniooOMeHHUK

heavy water reactor — TSKeJIOBOJAHBIN SIACPHBIA PEAKTOP
hidden — CKpBITBIi, HEBUAUMBIN

household — nomamnee xo3sicTBO

hurt (people) — mpuunHATH Bpea (JIr015IM)
hydrocarbons — yriaeBogopoisl

hydropower — ruaposHepreTrka

impact — BIUSHUE, CHIIBHOE BO3/ICHCTBHE, OKA3bIBAThH BITUSHUE
in a contained space — B 3aMKHYTOM MPOCTPAHCTBE
incandescent bulb — namna HakanuBaHus

incorporate — BBOJIUTh, BKJTFOYATh, COSTUHSATh
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in-depth analysis — yrinyGneHHbIi aHamu3

indirect — KOCBEHHBIN, HEMIPSAMOM

induce — cTUMYIHPOBATH, BBI3BIBATh, HHAYKTUPOBATH (TOK)
inflammable — orHeomacHblli, TOpIHOYHUI, JIETKO BOCILUIaMe-

HSIOMIUNCS

instead of — BMecTO, B3ameH
insulation — U30A1IMS, U30JISIITMOHHBIN MaTepHal
internal combustion engine — qBUratenb BHyTPEHHETO CTOPAHUS

J

jump shot — 6pocok B MpbIKKE

keep out — He TTO3BONIATH, HE JaBaTh
kinetic energy — KuHeTH4YeCKast SHEPIUsl
kite — Bo3myIIHBINA 3MEN

L

landfill — mycopHas cBasika, 3aXOpOHEHHE OTXO0B
landscaping — o3eneHeHue, MPOEKTUpPOBaHME JaHamadTa, JaH]I-

madTHasE apXUTEKTypa

T'nmn
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lead to — mpuBOIUTH K

leakage — yTeuka, Teub, BbITEKaHUE

leased — apeH10BaHHBIN, CJTAHHBIM B HAEM

let out all at once — BeimyckaTh, BBICBOOOXK/1aTh OJHOBPEMEHHO
let out slowly — meieHHO BBIyCKaTh, BRLICBOOOK1ATh
lifespan — npoOIKUTENBHOCTD KU3HU

light — 3axxurars, ocBemaTh, CBETUTHCSA

light bulb — snekrpruyeckas nammnouxa

light house — masik

lightning — MosHMsI, TPO30BOM pa3ps

likewise — Takke, TAaKUM ke 00pazoM

liquid — >XuaKHii, KUIKOCTh

loan — 3aem, ccyna

longitudinal wave — mpoioibHast BOJIHA, BOJIHA CXKATHUS
long-term energy strategies and policies — goarocpouyHsie crpare-
Y TIOJINTHKA SHEPronoTpedaeHus

loop — meTs, u3ruod, AeIaTh NETIIO



M

maintenance — coAiep:KaHle U TEXHUUYECKOe OOCTyKUBaHUE, YXO],
TEKYLIUNA PEMOHT

major disaster — kpyrHas karactpoda

make deep cuts — CUIIBHO COKPaTUTh

measure — U3MepATh, MEPUTh, ONPENICIATh

mileage — paccTosiHuE B MIJISIX, POOET aBTOMOOUIIS

mitigate — cMAryaTh, yMEHbIIATh

moderate — 3aMeIsTh, CAEPKUBATH, OCTA0ISITh

moderator — 3aMeuTeNb (SAEPHON peaKIinm)

molded plastic — ruTas mactMacca

molten — pacriiaBIeHHBIN, KUIKAN

mount on — yCTaHABIMBAaTh, MOHTUPOBATH

movement — ABWKEHHE, IEpEMEIICHUE

municipal and industrial waste — ropoackue U TPOMBIIIIEHHBIE
OTXOJBI

N

noise disturbance — nmrymoBasi momexa

non-renewable — HEBO30OHOBIIIEMBIii

non-renewable energy — HEBO30OHOBIIsIEMasi SHEPT U

non-renewable energy sources — HEBO30OHOBIISIEMbIE MCTOYHUKHU
DHEPTUU

nuclear accident — aBapust iIepHOIN yCTAHOBKU

nuclear energy — sinepHas 3Heprus

nuclear fission — siepHOe AeNeHNE, paclIeTUICHUE Sapa

nuclear power plant — aToMHas 3JI€KTPOCTAHITUS

(the) number of something — psin, MHOTO Yero-11do

o

objective — 11enb, 3a1a4a

occur — IPOUCXOAUTh, UMETh MECTO

oil — He(TH, MacI0, CMa304YHBIM MaTepUall

oil spill — paznuB HedTH, yTeuka HePTH

oil well — nedrsiHas ckBaxkuHa

ongoing monitoring — HENPEPHIBHBIN, MOCTOSHHBI MOHUTOPUHT
(KOHTPOJIb)

operating costs — 3KCIUTyaTal[MOHHBIE 3aTPaThl, TEKYIUE PACXO]IbI
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orbital path — opOuTanbHas TpaexkTopus

ordinary (light) water — oObIkHOBEHHas (Jierkasi) Boja
overall — monHbI, OOIIIMIA

overhang — BBICTYII, HaBeC; HABUCATh HaJ

P

pace — Imar, TeMI
particle — gactura

particulate matter — TBep/ible YaCTHIIBI

pass through — mpoxoauTh uepes

peat — Topd, TopdsiHOM

photovoltaic cell — dorosnexTpuueckuit (hororaribBaHUUECKUN)

DJICMCHT

photovoltaic system — ¢oTo35I€KTpUYECKasi cUCTEMA

pioneer — OBITh IEPBOOTKPHIBATEIEM

piston — mopuIeHb, IIIYHXEP, KIanaH

pollution — 3arpsi3HeHue

potential energy — nmoreHuManbHas SHEPrus

power — NPUBOJUTH B JIBM)KEHHE, NMUTATh 3JEKTPOIHEPruei, na-

BaTh YHEPTHUIO

powerful — MOIITHBIN, KPENKUM, BIUATEIbHBIN

power output — BEIXOAHasA MOITHOCTH

power plant — 3eKTpoCcTaHIIUs, CUIIOBasl yCTaHOBKA

precipitation — oca)XJieHle, OCaTKH

predictable — npenckazyemblii, MPOrHO3UPYEMBIit

preheating — mpeiBapuTENbHBIA HArpeB, MOIOTPEB

pressure — AaBJeHUE, CKaTHE

pressurized water reactor — peakTop, OXJaXAaeMbIM BOJOM IO

JaBJICHUCM

price tag — lIEeHHUK, OUpKa CO CTOUMOCTbBIO
primary source — NepBUYHBIN UCTOYHUK
prioritize — oTIaBaTh NPEANOYTEHHUE, YAENSITh MEPBOCTEIEHHOE

BHMMAHHC
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process engineer — MHXEHEP-TEXHOJIOT
procurement — IIoCcTaBKa, 3aKyIKa
provide — o0ecrnieunBaTh, CHaOXXaTh
pump through — npokaunBaTh
purchase — nokymnka, npuodpeTeHue



R

radiant energy — sHEprus U3Iy4eHUs

raptor — XuIIHas NTuLa

rarefaction wave — BoJIHa pa3peKeHHUsI, BOJIHA PACIIUPEHUS

RD&D 1nvestments — KamHWTaJOBIIOKEHHS B HCCICIOBAHMUA,
pa3pabOTKU M IEMOHCTPAITHIO

recharge — nepe3apsikarh, 100aBIATh, MOMUTHIBAThH

recognize — y3HaBaTh, paCliO3HaBaTh

reforming — pedopmunr (obnaropakuBanue HEPTEMPOIYKTOB ITy-
TEM JIOMOJIHUTEIbHOU 00paboTKN)

release — BEICBOOOKIAaTh, OCBOOOKIATH

reliable — HameXKHBIN, 0€30TKA3HBIN, HCIIBLITAHHBIN

rely on — monaratbcst Ha, HAJEATHCS Ha

rely on wisely — mo-xo3siicku

reminiscent — HAITIOMHWHAIOIINH, BEI3BIBAIOIINHA BOCITOMUHAHUS

renewable — BO30OHOBIISIEMBIN, CMEHHBIN

replenish — momoHITE, CHOBA HAMOJIHSITh

replicate — MOBTOPSAThH, KOMMMPOBATH

require — TpeOOBaTh, HYK1AThCS

reserve — pecypc, 3amac

reservoir — BOJOXpaHWINIIE, 3a11ac, HAKOMUTEIh

residue — OCTaTOK, OCaJOK

result in — MpUBOIUTH K

retrieve — BOCCTaHaBIIMBaTh, OTHICKUBATh, BO3BpAIllaTh B MPEXKHEE
COCTOSIHUE

river bed — peunoe pycio

run out of something — nucuepnarb, U3pacxo10BaATh

S

sailing ship — mapycHuk, napycHoe cyiHo

satellite dish — cnyrHukoBas Tapenka

scale — Macmra0, mkana, CTCIICHb

self-assessment — camoorieHka

separate cycle — OTIeNbHbIN UK

separation — OTeTIeHHE, pa3/ieieHne

serious vision — 3HaYUTEIbHAS KOHIEMIIUS Pa3BUTHS

set of pipes filled with water — coBokynHOCTb Tpy0O, HALIOJTHEHHBIX
BOJOM
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shade — 3acioHATh OT CcBETa, 3aTCHATH

shaft — Ban, ocn

shallow area — meaKoBOIbE

significantly — 3HaUMTENTBHO, MHOTO3HAYUTEIBHO

silt — w1, 0OcagoK, HAHOCKI WJIa

site — MeCTO, MECTOIOJI0KEHHUE

slightly over — uyTh Oonee

slow down — 3ameIUTh, CHU3UTH CKOPOCTh

small amounts of waste — He3HaUUTEIBHBIN 00bEM OTXO0B
smash — cTanKuBaThCsI, BPE3aThCs, YAAPATHCS

soar — MapuTh, BEICOKO JIETATh

solar cells — comneunsie 6arapeu

solar panel — comHeuHast 6aTapes, maHellb COJJTHEUHOU OaTapeun
solar photovoltaics — conHeuHOE POTOITEKTPUUECTBO

solid — TBep10€ BeleCTBO, TBEPABIA

solution — permienue, pacTBOP

sophisticated — CIIOXKHBIN, YCIOKHEHHBIN

specify — yka3pIBaTh, TOYHO ONPEETATDH

spin around — BpamaThscs

split — pacuiemisiTh, pacKalibIBaTh, pa3pyliaTh

spring — Ipy>K1Ha, peccopa

steam — 1ap, UCnapeHue

steam engine — MapoBOM JBUTATEb

steam turbine — nmapoBas TypOuHa

storage tank — Oak-xpaHuuile, pe3epByap-XpaHUIUIIe
store — XpaHUTb, COXPAHATH

stored energy — HaKOTUIEHHAs! SHEPT U

strong concrete dome — mpOYHbINA OETOHHBIN KyIOJ
sub-metering equipment — JOMOJHUTEILHOE U3MEPUTEIBHOE 000-

pyJaoBaHuE
subset — MOAMHOXKECTBO, NOArPyIIa
suffer from — cTpanmarh, moaBepraThCsi HETATUBHOMY BO3-
NENCTBUIO

supply with — cHaGxaTh, TOCTaBIATH

surround — OKpy>kaTb, 00CTynaTh

survey — o0cneioBaHue, HabAeHUE, OCMOTP
survive — BBDKHBATh, BBACPKATD

sustained — HENPEPBIBHBIN, YCTOMYNBBIN
system manager — CHCTEMHBIH aIMUHUCTPATOP
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T

take advantage of something — ucnonb3oBaTh YTO-IMOO0 B CBOUX
UHTEpEcax

take into consideration — mpuHUMATh BO BHUMaHHE, YYUTHIBATh

tap — yJIaBIUBaTh, MOJCOEIUHATHCS

targeting — onpeneneHue 0ObEKTOB

target setting — mocTaHOBKa 3aJa4u

thermal — TemioBoM, TepMUYECKU

tide — mpwJIKMB U OTIUB

tilt — HaKJIOHSITH, TOBOPAYUBATH

timescale — BpeMeHHbIE paMKHU

tiny pellets — kpolieunbie rpaHyibl, MAPUKU

transmit — TPOBOJUTH (RJIICKTPUUECTBO), TIepeaBaTh (110 paano)

transverse waves — NOoIepeYHbIC BOIHBI

trap — yJIaBJIMBaTh, MOIJIOMIATh

tremendous — OTPOMHBIHN, TPOMAJIHBIN, TOTPSCAIOIINIT

tube — Tpy0a, TpyOKa

turbidity — MyTHOCTbB, TOMyTHEHHE

turbulent — OypHbIii, Oyuryromui, TypOyIeHTHBIHI

turn — BpaiaTk, BEpTETh, IOBOPAYHBAThH

twin pillars — nBe onopst

u

ultimately — B KOHEUHOM cueTe, B KOHIIE KOHIIOB
unavoidable — Hen30eKHbINA, HEMUHYEMBIIA
underachieve — paGoTaTh HMKE CBOMX BO3MOXKHOCTEH
underground — nmoa3eMHbII

unit — enuHUNA (M3MEPEHUS ), OJIOK, DIIEMEHT

upset — HapyIaTh, pacCTPanBaTh, OPOKUIBIBATH
uranium — ypaH

uranium rod — ypaHOBBIH CTEPKEHb

utility bill — cueT 3a KOMMyHanbHBIE YCIYTH

utility company — KOMMyHaJIbHOE TPEANPUSITHE

V

vaporizing oil — Tspkenoe kapOOpaTOpPHOE TOIIMBO, JUTPOUH,
KEpOCUH
variety — pazHooOpasue, MHOTO0Opa3ue
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viable — xHn3HEeCIOCOOHBIN
vital — JKU3HEHHO Ba)KHBINM, HEOOXOIUMBIN

\\Y

warning buoy — npeaynpexxamnui 6akeH

warranty — rapaHTusl (KauecTBa IpoAaBaeMoro ToBapa), pa3pereHue
wastage — HoTepu, HepallMOHAIbHOE UCIIOIb30BaHUE
weatherization — yCTOMYMBOCTb K aTMOC(HEPHBIM BO3/ICHCTBUSIM
widespread — MUPOKO pacpoCTpaHEHHBIN

wire — IpoBO/I, TPOBOJIOKA

with due regard to — ¢ 1OMKHBIM BHUMaHUEM K

wonder — UHTepEeCOBaThCS, YAUBIIATHCS

work environment — ycioBus Tpyaa

working energy — elicTBUTENbHAS SHEPT U

X

X-Tays — pEHTT€HOBCKHE JTy4n
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