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IIpeauciosue

OCHOBHOHM 1€NBI0 OOyuYeHHUsI CTYIACHTOB, OOYyYalOUIUMXCS B MAarucrparype,
ABJISIETCSI Pa3BUTUE KOMMYHUKATHBHBIX YMEHHM, OBIaJ€HUE HOBBIMU S3BIKOBBIMU
CpelcTBaMH B COOTBETCTBUM C TeMaMH, cepamMu U CUTYyalUsIMU, CBA3AHHBIMH C
Oynymeld HaydyHOH W  mpodeCCHOHANBHOW  JICSITCIBHOCTHIO;  JOCTH)KCHUE
PAKTUYECKOTO BIIAJICHUS SI3bIKOM, MO3BOJIAIONIETO KCIOIb30BaTh €r0 B HAYyYHOU U
npodeccuoHanpHOM padoTe.

Y4eObHoe MoCcoOME COCTOWT M3 CaMOCTOSITENBHBIX pa3aeiioB. Llemb kaxmoro
paszzena - pa3BUTHE YMEHUS UTEHUS U aJICKBAaTHOTO TMEpPeBOjJa TEKCTOB IIO
HaIlpaBJICHUIO TOATOTOBKM M HAalUCaHUs TE3UCOB, JOKIAJ0B, pedeparoB u
AHHOTALUH.

B coaepxxanne ydeOHOro mocoOusi BKJIIOYEHBI OPUTHMHAIBHBIE TEKCTHI IO
ANEKTPOTEXHUYECKOM M DHEPreTHYECKOM  TEeMaTuKe, MPEICTABIISIONINE
npodeccuoHanbHbBli UHTEpeC I CTyAeHTOB. [locie kaxxmoro pasnena MMEHOTCS
JIEKCUYECKHUE YNPAKHEHUS, KOTOpPbIE HAIpaBJi€Hbl HA 00YYEHUE HE TOJBKO YTCHHIO
pa3aMuYHBIX BHUAOB  (M3Y4aroUIero, O3HAKOMHUTEIBHOTO, IPOCMOTPOBOIO H
IIOMCKOBOT'0), HO U KOMMYHUKATUBHBIM HABBIKOM.

Cucrema JEKCHYECKMX YIPAXKHEHHM COOTBETCTBYET CTPYKTYpE 3aHATHUS H
CHOCOOCTBYET 3aKpEIUICHUIO0 yUeOHOro MaTepHaa.

Pabota ¢ maHHBIM 1ocoOueM CrocOOCTBYET (POPMUPOBAHUIO Y O0YyUAIOLIUXCS
CIEIYIOMMNX KOMIETECHIIN:

YK- 4 - KOMMYHUKAaTHBHbIE TEXHOJIOTUH, IEPEBOTUECKUE TIPUEMBI;

YK- 5 - crnocoOHOCTh aHaNM3UPOBaTh U YYUTHIBATh pazHooOpa3ue KyJbTyp B
IIPOLIECCE MEKKYJIBTYPHOIO B3aUMOACHCTBUS

OIIK-2 - cnocoOHOCTh MPUMEHSATH COBPEMEHHBIE METO/ABl HMCCIIECIOBAHMUS,

OLCHMBATDb U NIPCACTABIIATE PE3YJIbTATHI BBIIIOJIHCHHOM pa6OTBI



l. POWER ENGINEERING

1. Read and translate the following text:

What is Engineering?

Engineering is the discipline, art, skill, profession, and technology of acquiring
and applying scientific, mathematical, economic, social and practical knowledge, in
order todesignand build structures, machines, devices, systems, materials
and processes.

The American Engineers' Council for Professional Development (ECPD) has
defined “’engineering’’ as:

The creative application of scientific principles to design or develop structures,
machines, apparatus, or manufacturing processes, or works utilizing them singly or in
combination; or to construct or operate the same with full cognizance of their design;
or to forecast their behavior under specific operating conditions; all as respects an
intended function, economics of operation and safety to life and property.

Engineering has existed since ancient times as humans devised fundamental
inventions such as the pulley, lever, and wheel. Each of these inventions is consistent
with the modern definition of engineering, exploiting basic mechanical principles to
develop useful tools and objects.

The term engineering itself has a much more recent etymology, deriving from
the word engineer, which itself dates back to 1325, when an engine er (literally, one
who operates an engine) originally referred to “a constructor of military engines.”

Active vocabulary

tool UHCTPYMCHT
engine JIBUTATEIh
cognizance 3HAHHE

pulley IIIKKB

lever pbIyar

to exist CYIIIECTBOBATH
to construct IIOCTPOUTH

to operate paboTaTh

to forecast IPOTHO3UPOBATH
to devise pa3paboTaTh

to be consistent OBITH ITOCJIEN0BATENBHBIM
to derive TIOJTyYHTh
creative TBOPYECKHIA
ancient JIPCBHHIMA

useful MOJIC3HBIN
intended IpeIHa3HAYCH

as respect to

I10 OTHOIICHHUIO K


http://en.wikipedia.org/wiki/Science
http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Economics
http://en.wikipedia.org/wiki/Design
http://en.wikipedia.org/wiki/Process_(engineering)
http://en.wikipedia.org/wiki/American_Engineers%27_Council_for_Professional_Development

Active vocabulary

Try to memorize the following words and phrases.

fossil fuel

fuel wood
global warming
biomass
renewable source
ozone depletion
natural gas

coal deposit
consumption
dung cake
power
exploitation
oil, crude oil
hydropower
capacity

solar energy
biodegradable waste
conversion
emission
residue

fuel cell
co-generation
arrigation
vehicular
ability

to define

to occur

to remain

to heat

to harness

to generate

to derive from
to transform

to exhaust

to reduce

to increase

to combine

HMCKOIAeMOE TOILIHUBO
TOIUTMBHAS JPCBECHHA
rI100aIbHOE MOTEIJICHHUE
onomacca

BO300HOBISIEMbIII UCTOYHHUK
pa3pylnieHHe 030HOBOTO CIIOS

MIPUPOIHBIN a3
MECTOPOXKIEHUE YIS
noTpedIeHrE

HaBO3

MOIITHOCTb
AKCILTyaTaIus
He(Th
TUAPOIIIEKTPOIHEPTUS
MOIIHOCTb
COJIHEYHAs SHEPrus
OuopasziaraeMbl€ OTXO bl
npeoOpa3oBaHKe
AMUCCHSI, BBIOPOC
OCTaTOK

TOTUTUBHBIN 3JIEMEHT
KOT€Hepalus
UppUranus
aBTOMOOHWJIbHBIN
CIIOCOOHOCTh
OTIPEICIIUTh
MPOUCXOIUTH
OCTaThCA

HarpeBaTh
UCIIOJIb30BaTh
r€HEPUPOBATH
BBIBECTH U3
npeoOpa3oBHIBAThH
Hcueprarh
YMEHBIIATh
YBEITUYUTH
00BbETMHUTD



to power o0OecnieunBaTh SHEpPTUen

relevant YMECTHBIN

conventional OOBIYHBII

geothermal reoTepMalIbHbIH

tidal NPUITUBHBIN

nuclear STICPHBINA

harmful BPEIHBIN

available JOCTYITHBIH

per capita Ha JIyITy HACCJICHUS
significantly CYIICCTBEHHO

extremely Ype3BbIYAMHO, OY€Hb, KpauHE,
tremendously 4YpEe3BBIYAliHO, HEBEPOSTHO

2. Do you know what forms of energy are of the greatest demand currently? Try to
guess the energy sources percent of total energy consumed.
wind

biomass

coal

nuclear

oil

hydropower

other renewable

natural gas

ranium

3. Read the following international words and mind the stressed syllables.

electricity transformation geothermal
electrical biomass radioactive
nuclear chemical thermal
transform hydropower concentration
industrialization potential vibration
expertise Kinetic compression
mechanical gravitational technology

4. Match the English and Russian equivalents.

a) biodegradable 1) uckomaemoe TOIIUBO
b) vehicular pollution 2) mOTpeOISITH SHSPTHIO
C) transverse waves 3) aBTOTpPaHCIIOPTHBIEC BHIOPOCHI

d) fossil fuel 4) criocoOCTBOBATh PaCPOCTPAHEHUIO



e) to cause emission 5) monepeyHbIe BOTHBI

f) ozone depletion 6) COBMECTHasl BbIpaOOTKa

g) co-generation 7) HOAAIONIUICS Pa3I0KEHHIO

h) to consume energy 8) ucroleHne 030HOBOI'O CJIOS

1) civil engineering 9) B WKOYIIAX

J) in joules 10) rpask1aHCKOE CTPOUTEIIHCTBO
K) to measure energy 11) OpuTaHCcKas TEIUIOBas SAUHUIIA
) British thermal unit 12) u3mMepsTh SHEPTHIO

5. Decide whether the following statements are true or false according to the text.
1. The use of wind energy influenced the speed of moving.

2. Hydropower is a major source of energy in some countries.

3. Nuclear power has been used as an energy source for a century.

D

. Vehicular pollution is considered to be a serious problem.

5. The discovery of fire by man was the first step to use energy.

6. The very first energy sources were renewable.

7. Industrial development and population growth results in increasing demand
for energy.

8. The sun, wind, water are non-renewable sources.

9. Hydropower is energy derived from waves.

10. The use and generation of renewable energy sources have increased by more
than 25 %

6. Complete the following sentences according to the text.

1) Work means ...

2) The consumption of non-renewable sources of energy causes ... .

3) Energy is defined as .... .

4) Such sources as the sun and wind, can never be exhausted and therefore called 5)
Renewable energy sources include ... .

6) 15 % of the world’s population in developed countries consume ... .

7. Answer the following questions and give examples.

1) When did the use of energy in the form of fossil fuels begin growing? Why?
2) Why have alternative sources of energy become important and relevant in
today's world?

3) What are non-conventional energy sources?

4) Why do we need energy?

5) When did people begin to use wind energy? Give the reason.

6) Where is geothermal energy derived from?

7



7) What method was used to generate a cleaner and less polluting form of energy?
8) What sources do we call non-renewable? Why?

8. What parts of the text can you define? Do they correspond to the paragraphs?
Name each part.

1. 4,
2. S.
3.

9. Write a summary of Text B.

The following text is in the jumbled order. Look at the plan of the text, read the paragraphs
and number them in the correct order according to the plan.

Plan:

1) What does an engineer do?

2) Some examples of jobs that engineers do.

3) Environmental engineer.

4) Renewable energy engineer.

5) Sounds interesting, so how do | get into it?

10. Cocmasvme k mexkcmy onpocwl u 6yobme 20no6bl OMEEMUNb HA HUX.
Oomenaiimecs 60npocamu ¢ RAPMHEPOM.

Text C. Power engineering

Firstly, you need to consider whether you enjoy science and mathematics
subjects, because many engineering and technology roles are based on science and
mathematics principles. Depending on what kind of job you would like, you will
probably need qualifications in these subjects. Qualifications in ICT and design and
technology (D&T) are also extremely useful.

It may also be helpful to know that there are three nationally (and
internationally) recognized professional levels that you can work towards. Each
of these levels can be achieved by various routes of study - going to university to
study an engineering course is just one of the many options available to you.

The word “’engineering’’ is likely to make you think of things like
shipbuilding, “’engineering works’’ on the railway lines, or perhaps the mechanic
that services or repairs your washing machine or car. In reality, engineering covers
a far wider range of businesses and industries; not only building and transport
structures, but also jobs in food, cosmetics, medicine and much more. Engineers
work in all kinds of environments. There are still many jobs in traditional
engineering sectors, but engineers are just as likely to work in offices, laboratories
or studios, or outdoors, in the air and underground. Engineering today is closely
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linked with technology and many engineering roles now rely heavily on
technological devices and the most recent technological advances.

The quality of the land, air and water around us is becoming increasingly
Important with the onset of climate change. Engineers are on the forefront of
preserving our planet and ensuring that modern technology is kind to the world in
which we live. Being an environmental engineer might mean that you have a
special interest in ecosystems and biology, or other branches of engineering like
civil engineering (buildings, roads and structures). People who deal in public health
matters may also be environmental engineers, helping to ensure that our world is
preserved for humans as well as for plants and animals.

Engineers are concerned with the production of energy through natural resources
such as the sourcing and use of wind, solar and wave power. They are involved in
developing and maintaining power stations and the machinery used in alternative
energy sourcing and production e.g. biofuel sourced from crops. Energy engineers
construct equipment designed by engineering designers, and conduct testing and make
modifications prior to installation and running. This involves extensive use of
computer technology. They may work for industry, university or government research
departments. They may hold senior positions, head up a team of energy engineers or
have a key post in the team. Ultimately these engineers are focused on finding
efficient, clean and innovative ways to supply energy to millions of households for
years to come. Renewable energy is extremely important to the future of our planet and
that's something that we'd all like to rely on.

Engineers influence every aspect of modern life and it's likely that today
you will have already relied on the expertise of one or more engineers. Perhaps
you've listened to an iPod? Or watched television? Did you wash your hair today?
Do you use a bus on your way to the University? These have all been designed,
developed and manufactured by engineers. Here are some examples of where
engineers work to get you started (Bospiiod —HILTIOCTPUPOBAHHBIN
SHIIUKJIONEINYECKUI ciaoBaps, M., 2004).

Active vocabulary
Try to memorize the following words and phrases.

engineering UHKCHEPHBIC

range IMANa3oH

principle TIPUHIIATI
environment OKpY Karoimas cpesa
option BapHaHT

technology TEXHOJIOTHUS

branch (rmman
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device
structure
installation
quality
expertise
qualification
modification
advance
service
households
equipment
ecosystem
research department
forefront

to cover

to design

to maintain
to link with
to ensure

to conduct
to influence
to consider
to achieve

to rely on

to preserve
to depend on
to construct
to repair

to recognize
to involve

to focus on
to manufacture
to be concerned with
senior
innovative
extensive
ultimately
prior to

YCTPOUCTBO
CTPYKTypa
yCTaHOBKa
KauecTBO
AKCIIEPTH3a
KBaJIM(pUKAIUS
MoaupuKaIus
MIPOJBUKECHHE
00CITyKHBaHUE
JIOMOXO3SI1ICTBa
obopyioBaHue
HKOCUCTEMA

HUCCIICAOBATEIILCKUI OTAEN

MEpEIHAN Kpan
MMOKPBITh
MIPOECKTUPOBATH
MIOJIJIEPKMUBATh
CChIJIaThCS Ha
00€eCIIeYnTh
MPOBOJIUTH
BJIUATH
paccMOTpETH
JIOCTHUYb
rojaraTbCcs Ha
COXPAHUTh
3aBUCETh OT
MOCTPOUTH
BOCCTAaHOBHThH
MPU3HATH
MIPUBJICYb
COCPENOTOYNUTHCS HA
MIPOU3BOJIUTH
HUMETh JIEJIO C
CTapIINN
WHHOBAIIMOHHBIN
OOILIMPHBIH

B KOHCYHOM CUETE

0
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11. Answer the following questions and give examples.

1) What do energy engineers construct?

2) Is computer technology extensively used in the engineers' work? Give
examples.

3) Where do engineers work?

4) Do engineers influence every aspect of life?

5) Environmental engineers have a special interest in ecosystems and biology,
don't they? Why? Why not?

6) What are renewable energy engineers concerned with?

7) What are they involved in?

8) What are energy engineers focused on?

9) What principles are engineering and technology roles based on?

10) What are the three recognized professional levels?

12. Find key words and phrases which best express the general meaning
of each paragraph.

13. Write a summary of Text C.

14. Match the technical fields with appropriate examples of products.

Technical field Products

1) marine engineering a) a road surface of a bridge

2) transport engineering b) flat surface of a skateboard

3) building and construction ) cement area around a swimming pool
4) civil engineering d) computer game console

5) sports technology e) flight deck

6) aerospace f) a floor of a ship

7) electronics g) a level of a bus

8) IT, entertainment industry h) component of music system

15. What do you know about science and technology? Before you read the Text
“The Role of Science and Technology in Our Life”, discuss these questions with
your group mates.

16. Read the text to find out if you are right or wrong.
The Role of Science and Technology in Our Life

To understand and explore the importance of science and technology in our
daily lives, let us first start by defining the terms science and technology. Science
covers the broad field of knowledge that deals with observed facts and the
relationships among those facts. Technology refers to the use of tools, gadgets and
resources that help us control and adapt to our environment. The term also refers to

11



the use of machines and utensils, which make our daily lives simpler and more
organized.

The scientific revolution that began in the 16th century was the first time that
science and technology began to work together. Today, science and technology are
closely related. Many modern technologies such as space flights or nuclear power
depend on science and the application of scientific knowledge and principles. In turn,
technology provides science with up-to-date instruments for its investigation and
research. Science provides the basis of much of modem technology.

Science and technology are part of almost every aspect of our lives. Although
we rarely think about it, they make extraordinary mgs possible. At the flick of a
switch, we have light and electricity, lien we are ill, science helps us get better.
Science and technology create ways to improve our future.

Modern science and technology have changed our lives in many dramatic
ways. Airplanes, automobiles, communications satellites, computers, plastics, and
television are only a few of the scientific and technological inventions that have
transformed human life. Research by nuclear physicists has led to the development of
nuclear energy as a source of power. Agricultural scientists have developed better
varieties of plants and highly effective fertilizers. The development of antibiotics and
other new drugs has helped to control many infectious diseases. Now we live in the
information era when the computer network embraces the globe and connects not
only the countries and space stations but also many people all over the world. All
these things prove the power and the greatest progressive role of science and
technology in our life.

Although scientific and technological achievements have benefited us in many
ways, they have also created serious problems. The rapid growth of industrial
technology, for instance, has resulted in such grave effects as environmental pollution
and fuel shortages. Breakthroughs in nuclear research have led to the development of
weapons of mass destruction. Some people fear that biological research will produce
new disease-causing bacteria or viruses that resist drugs. People are also concerned
that computerized information systems may destroy personal privacy.

However, science itself is neither good nor bad. The uses that people choose to
make of scientific knowledge determine whether that knowledge will help or harm
society.

1. What do science and technology cover?

2. How are science and technology related?

3. Are science and technology part of every aspect of our lives?

4. How have science and technology changed our lives?

5. What are harmful effects of scientific and technological achievements?

6. What do the uses that people choose to make of scientific knowledge
determine?

12



17. Read and translate the text:

Text A. Electricity (History)

The first machine for producing an electric charge was described in 1672 by
the German physicist Otto von Guericke. It consisted of a sulfur sphere turned by a
crank on which a charge was induced when the hand was held against it.

The French scientist Charles Fransois de Cisternay Du Fay was the first to
make clear the two different types of electric charge: positive and negative.

Benjamin Franklin spent much time in electrical research. His famous kite
experiment proved that the atmospheric electricity that causes the phenomena of
lightning and thunder is identical with the electrostatic charge on a Leyden jar.
Franklin developed a theory that electricity is a single “fluid” existing in all matter,
and that its effects can be explained by excesses and shortages of this fluid.

The British chemist Joseph Priestley proved the law that the force between
electric charges varies inversely with the square of the distance between the charges
experimentally in 1766. Priestley also demonstrated that an electric charge distributes
itself uniformly over the surface of a hollow metal sphere, and that no charge and no
electric field of force exists within such a sphere.

Charles Augustin de Coulomb invented a torsion balance to measure accurately
the force exerted by electrical charges. With this apparatus he confirmed Priestley's
observations and showed that the force between two charges is also proportional to
the product of the individual charges. Faraday, who made many contributions to the
study of electricity in the early 19th century, was also responsible for the theory of
electric lines of force.

The Italian physicists Luigi Galvani and Alessandro Volta conducted the first
important experiments in electrical currents. Galvani produced muscle contraction in
the legs of frogs by applying an electric current to them. Volta in 1800 announced the
first artificial electrochemical source of potential difference, a form of electric
battery.

The Danish scientist Hans Christian Oersted demonstrated the fact that a
magnetic field exists around an electric current flow in 1819. In 1831 Faraday
proved that a current flowing in a coil of wire could induce electromagnetically a
current in a nearby coil. About 1840 James Prescott Joule and the German scientist
Hermann Ludwig Ferdinand von Helmholtz demonstrated that electric circuits obey
the law of the conservation of energy and that electricity is a form of energy.

An important contribution to the study of electricity in the 19th century was the
work of the British mathematical physicist James Clerk Maxwell, who investigated
the properties of electromagnetic waves and light and developed the theory that the
two are identical. His work paved the way for the German physicist Heinrich Rudolf
Hertz, who produced and detected electric waves in the atmosphere in 1886.

13



The Dutch physicist Hendrik Antoon Lorentz first advanced the electron
theory, which is the basis of modern electrical theory in 1892. The widespread use of
electricity as a source of power is largely due to the work of such pioneering
American engineers and inventors as Thomas Alva Edison, Nikola Tesla, and Charles
Proteus Steinmetz.

Words and expressions

electric charge
sphere

crank

to be induced
positive charge
negative charge

Kite experiment
atmospheric electricity
lightning

thunder

electrostatic charge
Leyden jar

square of the distance
to distribute

electrical current
magnetic field

to induce
electromagnetic waves
electron theory
widespread use
source of power

to vary inversely

18. Omeemwvme na éonpocui:

AIEKTPUUYECKUU 3apsi]

map

3aBOJIHAs pPydKa, pbryar
OBITh MHAYLIMPOBAHHBIM
MOJIOKUTEIIbHBIN 3apsi
OTPULIATEIILHBIN 3apsiI
3MENUKOBBIN IKCIIEPUMEHT
aTMOC(EpPHOE 3IEKTPUIECTBO
MOJTHHUS

rpoM

AJIEKTPOCTATUUECKUM 3apsi

JeraeHCcKas Oanka

KBaJIpaT pacCTOSTHUS
pacupeaensiTh
AIEKTPUUYECKUN TOK
MarHuTHOE MOJI¢
WHIYLIUPOBATH
AJIEKTPOMArHUTHBIE BOJTHBI
TEOPUS DJIIEKTPOHOB
IIUPOKOE MCITOJIb30BAHUE
MCTOYHUK DHEPTUHU
HU3MEHATHCSI 00PAaTHO MPOMOPIIMOHAIBHO

1.  Who was the first physicist to describe the first machine for producing

an electric charge?

2. What was the name of the first scientist who made clear the two different

types of electric charge?

3. Who proved the identity of the atmospheric electricity with the
electrostatic charge on a Leyden jar?

4.  What is the British chemist Joseph Priesley is famous for?

5. Who was responsible for the theory of electric lines of force?
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6. What kids of an experiment related to electric current did Italian
physicists Luigi Galvani and Allesandro Volta conduct?

7. Does the magnetic field exist around the electric current?

8. Who proved the fact of the magnetic field’s existence around the
current?

Q. Do electric circuits obey the law of the conservation of energy?

10.  Who proved that the electricity is a form of energy?

11. What contributions to the study of electricity James Clerk Maxwell and
Heidrik Rudolf Hertz did?

12. What are the names of American engineers and inventors who pioneered
the widespread use of electricity as a source of power?

19. Haiioume 6 mexcme au2iuiicKue 3K8UBATNCHMbL C/1eOYIOUUX C/I06 U
8bIPAdICCHUL:

IEKTPUYCCKUN  3apsi;  JBa  Pa3dWYHBIX  THIA;,  TOJOKHTEIbHBIN;
OTPUIIATENIBHBIN; AKCIIEPUMEHT; HCCIIEIOBaHUS B 00JIaCTM  DJICKTPUYECTBA;
aTMoc(epHOe DJIEKTPUUYECTBO; MOJIHHS; DSJICKTPOCTATHYECCKUM 3apsiji;, H30BITOK;
HEJIOCTAaTOK; CHJIa; KBaJpaT PACCTOSIHUS; PACIpPENeNiaTh; U3MEPSATh, HAOJIOJICHHS;
TEOpHs DICKTPUUCCKUX JIMHUN; WCKYCCTBEHHBIN; DJICKTPOXUMUYCCKUNA HCTOYHHK;
AIEKTPUYCCKUE BOJHBI; TEOPHs DJICKTPOHOB; OCHOBA COBPEMEHHOW DJICKTPHUYECCKOM
TEOPHH.

20. 3axonuume npeonoriceHus ROOXOOAUUMU RO CMBICIIY CTIO0BOCOUCHAHUAMU:
1. The first machine for producing an electric a) James Watt

Charge was described by ... b) Alfred Nobel
c¢) Otto von Guericke
2. There are two different types of electric a) soft and hard
charge ... b) negative and positive
¢) black and white
3. An electric charge distributes itself a) hollow metal sphere
Uniformly over the surface of ... b) flat piece of wood
c) a Leyden jar
4. A magnetic field exists around ... a) storage battery
b) electric current flow
c) the neighborhood
5. Electric circuits obey the law of ... a) gravitation
b) energy conservation
c) Newton
6. The properties of electromagnetic waves a) controversial
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and light are ... b) negative

c) identical
7. The widespread use of electricity as a a) Albert Einstein
source of power is largely due to the b) Thomas Edison
work of ... ¢) Nicola Tesla

21. Cocmasevme npeOJw;)fceHuﬂ, UCnoJib3ya OaHHbIE C/I06A U CI060COUYECMAHUA:
Different; charge; types; positive; negative.

Electricity; atmospheric; lightning; thunder; phenomena; causes.

Electric; distributes; charge; itself; surface; over the; uniformly.

Conduct; experiments; current; electric.

Contributions; electricity; study; in 19" century.

Energy; electricity; form.

Modern; electrical theory; electron theory; basis.

Source; power; use; widespread; electricity.

O N Gk WNE

22. Ilepeeeoume na anenuiicKuil A3ulK C1e0yIouiue nPeonoHceHus:

1. CymiecTByIOT JBa BUJA DJICKTPUUYECKUX 3apsJIOB: MOJOXKUTEIbHBIN U
OTPULIATEIIHHBIN.
2. Ero oskcnepuMeHTBl [0Ka3aid, 4YTO aTMoOcC(EepHOE HIEKTPUUYECTBO,

BBI3BIBaIOIIECE (PEHOMEH MOJIHMHM U TPOMa, UJICHTUYHO JIEKTPOCTATUYECKOMY 3apsly
«IEUIECHCKON OaHKN).

3. Cunma MeXay DIEKTPUYECKUMH 3apsJaMd  HU3MEHSeTCs O0O0paTHO
MPOMOPLUOHAIIBHO KBaJAPATy PACCTOSHUS MEX]TY 3apsIaMu.

4, Otor yuéHbIi BHEC OONBIION BKJIaA B pa3BUTHE YYEHHUS 00
AJIEKTPUYECTBE.

S. DNEeKTpUYECTBO SABISAETCS (DOPMON SHEPTHUH.

6. DJeKTpuYecKre IEenH MOAUYNHSAIOTCS 3aKOHaM COXPaHEeHUS SHEPTUH.

7. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

8. [lupokoe NpUMEHEHUE HIIEKTPUYECTBA KaK HWCTOYHUKA HSHEPTUU

IIPOU30LIJIO B HAYAJIC IIPOIIJIOrO BCKA.

23. Read and annotate the text
Text B. What is energy?

Energy lights our cities, powers our vehicles, and runs machinery in facto-
ries. It warms and cools our homes, cooks our food, plays our music, and gives us
pictures on television.

Energy is defined as the ability or the capacity to do work. We use energy to do
work and make all movements. When we eat, our bodies transform the food into
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energy to do work. When we run or walk or do some work, we 'burn’ energy in our
bodies. Cars, planes, trolleys, boats, and machinery also transform energy into work.
Work means moving or lifting something, warming or lighting something. There are
many sources of energy that help to run the various machines invented by man.

The discovery of fire by man led to the possibility of burning wood for
cooking and heating thereby using energy. For several thousand years human
energy demands were met only by renewable energy sources - sun, biomass
(wood, leaves, twigs), hydel (water) and wind power.

As early as 4000-3500 BC, the first sailing ships and windmills were
developed harnessing wind energy. With the use of hydropower through water mills
or irrigation systems, things began to move faster. Fuel wood and dung cakes are
even today a major source of energy in rural India. Solar energy is used for drying
and heating.

With the advent of the Industrial Revolution, the use of energy in the form of
fossil fuels began growing as more and more industries were set up. This occurred
in stages, from the exploitation of coal deposits to the exploitation of oil and natural
gas fields. It has been only half a century since nuclear power began being used as
an energy source.

In the past century, it became evident that the consumption of non-
renewable sources of energy had caused more environmental damage than any
other human activity. Electricity generated from fossil fuels such as coal and
crude oil has led to high concentrations of harmful gases in the atmosphere. This
has in turn led to problems such as ozone depletion and global warming. Vehicular
pollution is also a grave problem.

There has been an enormous increase in the demand for energy since the
middle of the last century as a result of industrial development and population
growth. World population grew 3,2 times between 1850 and 1970, per capita use
of industrial energy increased about twenty fold, and total world use of industrial
and traditional energy forms combined increased more than twelvefold.

Due to the problems associated with the use of fossil fuels, alternative
sources of energy have become important and relevant in today's world. These
sources, such as the sun and wind, can never he exhausted and are therefore
called renewable. Also known as the non-conventional sources of energy, they
cause less emission and are available locally. Their use can significantly reduce
chemical, radioactive, and thermal pollution. They are viable sources of clean and
limitless energy. Most of the renewable sources of energy are fairly non-polluting
and considered clean. However, biomass is a major polluter indoors.

Renewable energy sources include the sun, wind, water, agricultural residue,
fuel wood, and animal dung. Fossil fuels are non-renewable sources. Energy
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generated from the sun is known as solar energy. Hydel is the energy derived from
water. Biomass — firewood, animal dung, and biodegradable waste from cities and
crop residues — is a source of energy when it is burnt. Geothermal energy is
derived from hot dry rocks, magma, hot water springs, natural geysers, etc. Ocean
thermal is energy derived from waves and also from tidal waves.

Through the method of co-generation a cleaner and less polluting form of
energy is being generated. Fuel cells are also being used as cleaner energy
source.

Total commercial energy consumption has been growing tremendously since
the last decade. Per capita commercial energy consumption in low-income
countries have more than doubled. About 15 % of the world's population living in
the wealthy industrialized nations consume over half the energy used in the world.
The number of motor vehicles in use worldwide has more than doubled since
1970.

In some respects, the global energy system has evolved in a cleaner direction
in the last 25 years. The share of world primary energy derived from natural gas
the cleanest fossil fuel - has increased by more than 25 %. So has the use and
generation of renewable energy sources.

Still the overall efficiency of energy production remains extremely low: on
average, more than 90 % of energy consumed is lost or wasted in the process of
conversion from raw materials such as coal to the final energy service such as the
light to read a book. The main problem isn't that we use energy, but how we
produce and consume energy resources. What we really need are energy sources
that will last forever and can be used without polluting the environment.
Conserving energy has become the need of the day be it in the transport,
household, or industrial sectors.

Active vocabulary
Try to memorize the following words and phrases.

fossil fuel MCKOTIaeMO€ TOTUIUBO

fuel wood TOIUTMBHAS JPEBECHUHA

global warming rJ100aTbHOE MTOTETUICHHE
biomass oromacca

renewable source BO300HOBJISICMbI HCTOYHHK
ozone depletion pa3pylieHUEe 030HOBOTO CJIOS
natural gas IPHUPOJIHBIN ra3

coal deposit MECTOPOXKICHUE YTJIsI
consumption notpebieHne

dung cake HABO3
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power
exploitation
oil, crude oil
hydropower
capacity
solar energy
biodegradable waste
conversion
emission
residue

fuel cell
co-generation
arrigation
vehicular
ability

to define

to occur

to remain

to heat

to harness

to generate

to derive from
to transform
to exhaust

to reduce

to increase

to combine
to power
relevant
conventional
geothermal
tidal

nuclear
harmful
available

per capita
significantly
extremely
tremendously

MOIITHOCTh
IKCILTyaTalus
HePTH
THIPOITICKTPOIHEPTUS
MOIITHOCTh
COJIHEUHAsI SHEPTHS

OumopasiaraeMbie OTXObI

npeoOpa3oBaHue
AMHUCCHS, BBIOPOC
OCTaTOK
TOILIMBHBIN 3JIEMEHT
KOTeHepaIus
HUPpUTALTHS
aBTOMOOMJIEHBIN
CIIOCOOHOCTH
OTIPEACITUTH
MIPOUCXOIUTH
0OCTaThCs
HarpeBaTh
HCII0Ib30BaTh
TeHEepPUPOBAThH
BBIBECTH M3
npeoOpa3oBbIBATh
ucyeprnarh
YMEHBIIIATh
YBEJTUYHTH
00BbEeIUHUTEH

o0ecreunBaTh YHepruen

YMECTHBIN
OOBIYHBIN
reoTepMabHbIN
IPUIUBHBIN
SIIEPHBIN

BpPEIHBIN
JOCTYITHBIN

Ha JIylly HAaCcEJEHUs
CYIIECTBEHHO

Ype3BbIYaHHO, OYE€Hb, KPAMHE, YPE3BBIYAIHO,

HEBEPOATHO
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Comprehension check

24. Do you know what forms of energy are of the greatest demand currently?
Try to guess the energy sources percent of total energy consumed.
1) wind

2) biomass

3) coal

4) nuclear

5) oil

6) hydropower

7) other renewable

8) natural gas

9) uranium

25. Read the following international words and mind the stressed syllables.

electricity transformation geothermal
electrical biomass radioactive
nuclear chemical thermal
transform hydropower concentration
industrialization potential vibration
expertise Kinetic compression
mechanical gravitational technology

26. Match the English and Russian equivalents.

a) biodegradable 1) uckomaemoe TOIIUBO

b) vehicular pollution 2) MOTpeOIATh SHEPTHUIO

C) transverse waves 3) aBTOTpPaHCIIOPTHBIE BHIOPOCHI

d) fossil fuel 4) crmocoOCTBOBATh PAaCIPOCTPAHECHHUIO
e) to cause emission 5) monepeyHbIe BOJIHBI

f) ozone depletion 6) coBMeCTHas BbIpabOTKa

g) co-generation 7) NOAJAIONINICS Pa3IOKCHHIO

h) to consume energy 8) ucroleHue 030HOBOT'O CJIOS

I) civil engineering 9) B KOYIAX

j) in joules 10) rpaxx1aHCKOE CTPOUTEIHCTBO
K) to measure energy 11) OpuraHcKkas TeIIoBasi €AUHHIIA
[) British thermal unit 12) u3MepsTh SHEPTUIO

27. Decide whether the following statements are true or false according to the text.

1) The use of wind energy influenced the speed of moving.
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2) Hydropower is a major source of energy in some countries.

3) Nuclear power has been used as an energy source for a century.

4) Vehicular pollution is considered to be a serious problem.

5) The discovery of fire by man was the first step to use energy.

6) The very first energy sources were renewable. Industrial development and
population growth results in increasing demand for energy.

7) The sun, wind, water are non-renewable sources.

8) Hydropower is energy derived from waves.

9) The use and generation of renewable energy sources have increased by more
than 25 %

28. Complete the following sentences according to the text.

1) Work means ...

2) The consumption of non-renewable sources of energy causes ... .

3) Energy is defined as .... .

4) Such sources as the sun and wind, can never be exhausted and therefore called
5) Renewable energy sources include ... .

6) 15 % of the world’s population in developed countries consume ... .

29. Answer the following questions and give examples.

1) When did the use of energy in the form of fossil fuels begin growing? Why?
2) Why have alternative sources of energy become important and relevant in
today's world?

3) What are non-conventional energy sources?

4) Why do we need energy?

5) When did people begin to use wind energy? Give the reason.

6) Where is geothermal energy derived from?

7) What method was used to generate a cleaner and less polluting form of energy?
8) What sources do we call non-renewable? Why?

30. What parts of the text can you define? Do they correspond to the
paragraphs? Name each part.

1. 4,
2. S.
3. 6.
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31. Write a summary of Text B.
The following text is in the jumbled order. Look at the plan of the text, read the paragraphs
and number them in the correct order according to the plan.

Plan:

1) What does an engineer do?

2) Some examples of jobs that engineers do.
3) Environmental engineer.

4) Renewable energy engineer.

5) Sounds interesting, so how do | get into it?

32. Read and annotate the text
Text D. Forms of energy

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

Kinetic energy is motion — of waves, molecules, substances, and objects.
Forms of kinetic energy include:

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

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

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

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

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

Chemical Energy is energy stored in the bonds of atoms and molecules.
Biomass, petroleum, natural gas, and coal are examples of stored chemical energy.

22



Chemical energy is converted to thermal energy when we burn wood in a fireplace
or burn gasoline in a car's engine.

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

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

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

Electrical Energy is what is stored in a battery, and can be used to power a
cell phone or start a car. Electrical energy is delivered by tiny charged particles
called electrons, typically moving through a wire. Lightning is an example of
electrical energy in nature, so powerful that it is not confined to a wire.

Active vocabulary
Try to memorize the following words and phrases.

to compress C’)KMMAaTh

to store XPaHUTh

to convert peoOpa3oBHIBATH
to include BKJIFOYHTh

to collide CTAJIKHBATHCS

to transfer nepeaaBaTh

to split pa3ienuTh

to release OCBOOOANTH

to charge 3apSIUTh
stretched pacCTSHYTHIH
transverse MOTIEPEYHBIN
dramatic pE3KHii, IpaMaTHIeCKHit
tiny KPOIIICYHBIN
longitudinal IPOIOJBLHBIH
radiant JTYYIHCTBIH

33. Complete the following sentences according to the text.
1)  Sunshine provides ...
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2)  Geothermal energy is ...

3)  The faster objects move, the more energy is ...

4)  Energy is found in different forms including ...

5)  All forms of energy can be put into two categories: ... and...

6)  Kinetic energy is ...

7) ... are forms of kinetic energy.

8)  The energy in sound is far less than ...

9)  Potential energy is stored energy and ...

10) Forms of potential energy include ...

11) Chemical energy is converted to thermal energy when we ...

12) Nuclear power plants split the nuclei of uranium atoms in a process called ...
13) But the sun combines the nuclei of hydrogen atoms in a process called ...
14) The ... the object, the more gravitational energy is stored.

15) Electrical energy is delivered by ... called electrons.

34. Answer the following questions and give examples.

1) What are the main categories of energy?

2) What is potential energy?

3) What is kinetic energy?

4) When is chemical energy converted to thermal energy?

5) Mission and fusion are synonyms, aren't they? Why? Why not?
6) What physical process happens when you ride a bicycle?

7) What is named “’an electron’’?

8) What makes life on the Earth possible?

9) As an object is heated up, its atoms and molecules move and
collide slower, don't they? Why? Why not?

10) What is the least form of energy?

35. Fill in the table using the information from Text D.

Energy Forms Definitions Examples

categories energy

Kinetic energy | radiant visible light, x-rays, gamma rays, radio
energy waves
thermal
energy

is stored in the
movement of
objects
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chemical | ... biomass, coal, petroleum, natural gas
energy
IS stored in
objects by
hydropower, ...
electrical

36. Choose the best abstract for Text D.

a) The text under consideration is about energy. It dwells on the usage and
examples of different energy forms in nature.

b) The text deals with two categories of energy such as potential and kinetic. The
author gives the definitions of various forms of energy and points out their
examples.

c) The examples of several energy forms are commented in the text. The author
also touches upon the difference between kinetic and potential energies.

37. Find key words and phrases which best express the general meaning of each
paragraph.

38.Write a summary of Text D.

39. Discuss with your groupmates or in pairs the examples of potential and kinetic
forms of energy from every day life.

40. Read the texts of unit 1 again and make the notes under the following headings.
Then use your notes to talk about Energy and Energy Engineering.

1. The definition of energy.

2. Sources of energy.

3. Potential and kinetic energies.

4. The work of an energy engineer.

41. Read and translate the text:

Current Electricity

If two equally and oppositely charged bodies are connected by a metallic
conductor such as a wire, the charges neutralize each other. This neutralization is
accomplished by means of a flow of electrons through the conductor from the
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negatively charged body to the positively charged one. (In some branches of
electrical engineering, electric current has been conventionally assumed to flow in the
opposite direction, that is, from positive to negative.) In any continuous system of
conductors, electrons will flow from the point of lowest potential to the point of
highest potential. A system of this kind is called an electric current. The current
flowing in a circuit is described as direct current (DC) if it flows continuously in one
direction, and as alternating current (AC) if it flows alternately in either direction.

Three interdependent quantities determine the flow of direct currents. The first
Is the potential difference in the circuit, which is sometimes called the electromotive
force (emf) or voltage. The second is the rate of current flow. This quantity is usually
given in terms of the ampere, which corresponds to a flow of about 6 250 000 000
000 000 000 electrons per sec past any point of the circuit. The third quantity is the
resistance of the circuit. Under ordinary conditions all substances, conductors as well
as nonconductors, offer some opposition to the flow of an electric current, and this
resistance necessarily limits the current. The unit used for expressing the quantity of
resistance is the ohm (V), which is defined as the amount of resistance that will limit
the flow of current to 1 amp, in a circuit with a potential difference of 1 V. This
relationship is known as Ohm's law and is named after the German physicist George
Simon Ohm, who discovered the law in 1827. Ohm's law may be stated in the form of
the algebraic equation E = | x R, in which E is the electromotive force in volts, | is
the current in amperes, and R is the resistance in ohms. From this equation any of the
three quantities for a given circuit can be calculated if the other two quantities are
known. Another formulation of Ohm's law is | = E/R.

When an electric current flows through a wire, two important effects can be
observed: the temperature of the wire is raised, and a magnet or a compass needle
placed near the wire will be deflected, tending to point in a direction perpendicular to
the wire. As the current flows, the electrons making up the current collide with the
atoms of the conductor and give up energy, which appears in the form of heat. The
amount of energy expended in an electric circuit is expressed in terms of the joule.

Words and expressions

equal paBHbBIH

charged bodies 3apsDKEHHBIC YACTHIIBI
metallic conductor METAJUTNICCKHUIA TIPOBOTHUK
neutralize HEUTpaIn30BaTh

flow of electrons MIOTOK 3JICKTPOHOB
conductor POBOTHUK

negatively charged HEraTHBHO 3apsHKCHHBIN
electron DJIEKTPOH
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positively charged MOJIOKUTETHHO 3apsKCHHBIN

electrical engineering DJIEKTPOTEXHUKA

electric current AIIEKTPUUYCCKUI TOK

direct current (DC) IIOCTOSTHHBIN TOK
alternating current (AC) IIEPEMEHHBIH TOK
electromotive force (emf) AJICKTPOJIBIDKYIIAS CHJIa
resistance COIIPOTHBIICHUE

conductor IPOBOJTHUK

quantity of resistance pa3Mep COIPOTUBJICHHS
algebraic equation anreOpanveckoe ypaBHEHHE
compass needle CTpeJIKa KoMmIiaca

42. Cocmaevme nPBOJlOcheHu}l, ucnoJib3ya OaHHbIE C/106a U CI10B0COUCMAHUA:
Metallic conductor; connected; neutralize; charged; bodies.

Electrical; engineering; current; electrical; opposite; positive; negative.
Flow; second; rate; current.

Limits; resistance; current; necessarily.

Law; can be stated; equation; Ohm’s.

Collide; atoms; electrons; conductor; energy.

Joule; energy; amount; expended; circuit; electric.

Needle; compass; placed; deflected; magnet.

O N Ok WNE

43. Ilepeseoume Ha anzIUIICKUIL A3bIK CleOyIoOuile NPEOI0OHCEHUA:
PaBHBIE M TPOTHUBOIOJIOKEHO 3apSHKEHHBIE TeNla COSAUHEHBI MEXIYy COO0Oi
METAINTNYECKUM MTPOBOJHUKOM.

1. [ToTok  2JMEKTPOHOB OT OTPUIATENBHO 3apsDKEHHOTO  Tela K
MOJIOKUTEIHHO 3apPSHKCHHOMY TEIy.

2. [ToTOK 3JEKTPOHOB OT TOYKHA C HHU3IIUM IOTEHIIMAJIOM K TOYKE C
BBICIITIM TIOTCHITHAIOM.

3. ComnpoTHBIICHHE B CETU OTPAHUYMBAET BETUYMHY TOKA.

4, 3akoH Oma MOXXHO BBIPA3UTh B BHJIE CJCAYIONIETO anreOpandeckoro
YpaBHEHUSI.

S. [Ipu mpOXOXKIEHNUU DIEKTPUYECKOTO TOKA IO MPOBOIY, TEMIeparypa

MIPOBO/IA TTOBBIMIACTCS.

6. [Ipy CTOJNIKHOBEHHUH DJJICKTPOHOB TOKa C AaTOMaMH TIPOBOJHHUKA
oOpasyeTcst SHepTHsl.

7. Crpenka xommaca, pacmoJIOKEHHOTO PSJAOM C TMPOBOJIOM Oyner
OTKJIOHATHCSI B HAIPABJICHUH MEPIICHAUKYIISIPHOM TTPOBOTY.
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44. Read and annotate the text
Electric power systems

The production and transmission of energy in the form of electricity have
Important economic advantages in terms of cost per unit of power
delivered. Electric power systems also make possible the utilization of
hydroelectric power at a distance from the source. Alternating current (AC) is
generally used in modern power systems, because it may be easily converted to
higher or lower voltages by means of transformers. Thus, each stage of the system
can be operated at an appropriate voltage. Such an electric power system consists of
six main elements: the power station; a set of transformers to raise the generated
power to the high voltages used on the transmission lines; the transmission lines; the
substations at which the power is stepped down to the voltage on the sub transmission
lines; the sub transmission lines; and the transformers that lower the sub transmission
voltage to the level used by the consumer's equipment.

In a typical system the generators at the central station deliver a voltage of
from 1000 to 26,000 volts (V); higher voltages are undesirable because of difficulties
of insulation and the danger of electrical breakdown and damage. This voltage is
stepped up by means of transformers to values ranging from 138,000 to 765,000 V
for the primary transmission line. At the substation the voltage may be transformed
down to levels of 69,000 to 138,000 V for further transfer on the sub transmission
system. Transformers step down the voltage again to a distribution level. Finally the
voltage is transformed once again at the distribution transformer near the point of use
to 240 or 120 V.

The central station of a power system consists of a prime mover, such as a
water or steam turbine, which operates an electric generator. Most of the world's
electric power in the early 1990s was generated in steam plants driven by coal,
oil, nuclear energy, or gas, with lesser percentages generated by hydroelectric, diesel,
and internal-combustion plants.

The lines of high-voltage transmission systems are usually composed of wires
of copper, aluminum, which are suspended from tall latticework towers of steel by
strings of porcelain insulators. By the use of clad steel wires and high towers, the
distance between towers can be increased, and the cost of the transmission line thus
reduced. In modern installations with essentially straight paths, high-voltage lines
may be built with as few as eight towers to the kilometer. In some areas high-voltage
lines are suspended from tall wooden poles spaced more closely together. For lower
voltage sub transmission and distribution lines, wooden poles are generally used
rather than steel towers. In cities and other areas where open lines create a hazard,
insulated underground cables are used for distribution. Any electric-distribution
system involves a large amount of supplementary equipment for the protection of
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generators, transformers, and the transmission lines themselves. The system often
includes devices designed to regulate the voltage delivered to consumers and to
correct the power factor of the system.

Words and expressions
transmission of energy
economic advantage
utilization

source

alternating current

power systems

lower voltage

to consist of

to raise the power
transmission line

to step down

the consumer's equipment
electrical breakdown
distribution level

copper

porclain insulator
underground cables
supplementary equipment
power factor

nepeaada SHePTUH
YKOHOMHUYECKas BBITOJ1a
HCIIOJTh30BaHNE
WUCTOYHUK
MIEPEMEHHBIN TOK
SHEPTETHYCCKHUE CUCTCMBI
00Je€ HU3KOE HAIPSKEHUE
COCTOSTH U3
MOBBIIIATH HAMIPSKCHHE
nepeaaronas JHHUSI
TIOHIDKATh
000pya0OBaHUE MMOTPEOUTEIS
BBIXO/I U3 CTPOSI 3J1. 000pyAOBaHUS
YPOBEHb paCIpeACIICHUS
Meb
KEPAMUYECKUI U30JIATOP
MOJI3eMHBIEC Ka0es
o0s13aTeIbHOE 000PYTI0BaHUE
KO3(pOULIMEHT MOIITHOCTH

45. Omeemovme Ha 60NPOCHL.

1. Can we state that the production and transmission of energy in the form of
electricity is an important economic advantage?

2. Do electric power systems make possible the utilization of power at a distance
from the source?

3. Why alternating current (AC) is generally used in modern power systems?

4. By means of what equipment the current is easily converted to higher or lower
voltages?

5. Does an electric power system consist of six main elements? Name them.

6. Are transformers used to raise the generated power to the high voltages used on
the transmission lines?

7. What does the central station of a power system consist of?

8. Why do we call a water or steam turbine as a prime mover?
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9. Was most of the world's electric power in the early 1990s generated in steam
plants?

10. What are the lines of high-voltage transmission system usually composed of?

11. How can the distance between towers be increased?

12. What are generally used for lower voltage sub transmission and distribution
lines?

13. In cities and other areas where open lines create a hazard, insulated underground
cables are used for distribution.

14. Where and why insulated underground cables are used for distribution?

15. How can you explain the fact that any electric-distribution system involves a
large amount of supplementary equipment?

16. Does the system include devices designed to regulate the voltage?

17. What kind of equipment is used for protection of generators, transformers, and
the transmission lines?

18. What do electric power systems include?

46. Haiioume c¢ meKkcme aH2IUIICKUEe IKGUGANEHMbL C/NEOYIOUUX C/108 U
BbIPAIICEHUL:

[Ipon3BoaCTBO W mepeaya dJIEKTPOIHEPIUU; CTOUMOCTh; €IUHUIIA SHEPIUH;
HUCTOYHUK; COBPEMEHHBIE JHEPreTUYECKHE CHUCTEMBbI; TpaHchopMaTop; IIECTh
OCHOBHBIX 3JIEMEHTOB; JICKTPUYECKAsl CTaHIIUS; MEpeaarolue JUHUU; MOACTaHIIUS;
MOHWXKATh, TOBBIINIATh; OOOPYJOBAaHHE  MOTPEOUTENS; IOJOMKA;  YpPOBEHBb
pacrpeneneHus; dJIEKTPUYECKU TIeHepaTop; MeEIHble MPOBOJA; ATOMHHUM;
KepaMHUUYECKHE H30JIATOPhI; JCPEBSIHHBIE CTOJIOBI; pEryJupoBaTh HANpPSKEHHE,
K02 PUITUEHT MOIIIHOCTH.

47. Read and annotate the text
How Electric Power Systems operate

Electric power systems are used for the transformation of other types of energy
into electrical energy and the transmission of this energy to the point of consumption.

Electric power systems transform mechanical energy into electrical energy and
supply this to the end user.

Electric as power is a very cheap way of transferring power.

Electric power can be generated from renewable source — e.g. Hydro or Wind.

Alternating Current (AC) electricity is used because it can be transformed
between voltage levels efficiently and easily as required.

This allows transmission lines from generator to operate a high voltage-low
ampere and then local supplies at lower voltage higher ampere.

A typical generation system would consist of 6 stages:
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1.  The power generation station (1000V to 26000V 10000V)

2.  Step up transformers to high voltage for long distance transmission
(138000V to 765000V — 133000V)

3. Transmission lines (National grid)

4, Step down transformers at substations to lower the voltage for local
transmission (69000V to 138000V - 10000V)

5. Transmission lines (Local grid)

6. Local substation to supply the consumer network (240V)

Rotating magnets inside a series of field coils generates electricity. The
rotational movement is provided by steam, fluid or wind.

Most of the world power is generated by steam derived from coal, oil, gas or
nuclear power source. The power source heats the water into steam at high pressure,
which turns the turbine of the generator. Little power is generated from Hydro, Wind
or internal combustion engines.

The National grid is a normally high steel tower carrying multi cables with a
tower every 250-500M in straight lines.

Local grid is normally on tall wooden poles with few cables space every 100M.
In towns underground distribution is used for safety reasons.

A complete delivery system includes protection circuits against overload or
short circuits and form factor correction.

48. Omeemumo Ha 60npocwL.

1. Are electric power systems used for the transformation of other types of energy
into electrical energy?

2. What are used for transmission of electric energy to the point of consumption?

3. Into what type of energy do electric power systems transform mechanical
energy?

4. Is electricity a very expensive way of transferring power?

5. Can electric power be generated from renewable source? Give an example,
please.

6. Can alternating current (AC) electricity be transformed between voltage levels
efficiently and easily as required?

7. Does rotating magnets inside a series of field coils generate electricity?

8. What are the sources of a rotational movement of generator?

9. Is most of the world power generated by steam derived from coal, oil, gas or
nuclear power source?

10. How do we call high steel towers carrying multi cables with a tower every 250-
500M in straight lines?

11. How do we call the tall wooden poles with few cables space every 100 meter?
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12. What does a complete delivery system include?

49. Haiioume 6 meKkcme aH2IUICKUEe 3IKBUBAICHMbL CEOYIOWUX Cl08 U
GbIPAIICEHUUL:

TparchopMupoBaHue HHEPTUW; TOUYKA TIOTPEOJICHHS; MEMIEBBIA CIOCO0;
nepegaada  dAJICKTPOIHEPTHH, TOIMONHICMBIM HMCTOYHUK, dS(PPEKTUBHO U JIETKO;
BBICOKOBOJIBTHBIM; ~ HHU3KO  aMIIEPHBIM;  HU3KOBOJIBTHBIA,  BBICOKOAMIICPHBIN;
MOBBIMIAIIIMA TpaHChHOpPMATOP; TEPENAOINe JTUHUU; HAIMOHAIBHAS JJIEKTPOCETh;
MOHWXKAIOIMIMK  TpaHchOpMaToOp; MeECTHas TOJACTAHIMS, BpallleHHe MAarHUTOB,;
00MOTKa; Bpalalolui MOMEHT; BhIpaOOTaHHBIN Map; BBICOKOE JABJICHHWE, BpAIlaTh
TypOHMHY; CTaJbHBIC BBIIIKWA; MHOKECTBO KaOesel; 3alUTHBIC TISTIH.

50. Cocmaevme npe()JzoafceHu;z, UcnoJib3ya OAaHHbIE C/106a U CTI080COUCMAHUA:
Transform; energy; mechanical; electrical.

Source; generated; renewable; can be.

Electricity; alternating; current; efficiently; voltages; between.

Magnets; rotating; generated; electricity.

Steam; fluid; wind; provide; movement; rotational.

Steam; turbine; generator; turns.

High; steel; grid; national; towers; multi; cables.

Wooden; poles; local; grid; few; cables.

Protection; includes; system; delivery; circuits.

©oNo Ok wWwhRE

51. Ilepeseoume na an2nuiicKuil A3bIK ciedyruiue nPeoloHceHus:

1. Tlepemaua »SIEKTPOIHEPTUU B TOYKU TMOTPEOJICHUS OCYIIECTBIISIETCS  T10
AIEKTPUUECKUM CHUCTEMAaM.

2. DnekTpudecKas SHEepPrus nepenaércs KOHEUHOMY MTOTPEOUTEITIO TT0 TIPOBOIaM.

3. OCHOBHBIMH HCTOYHHKAMH BBIPAOOTKH JJICKTPUYCCKON DHEPTUW SIBISIOTCS
yTOJb, Ma3yT U ra3.

4. TunuyHas TeHepUpyoIas CUCTEMA BKIIIOUAeT B ce0s 6 cTaui.

5. TloBermaromue TpanchopMaTopbl UCIIONB3YIOTCS JJIA TIEPEaaun IEKTPOIHEPTUN
Ha OOJIBIITNE PACCTOSHUS.

6. BeIpaxaronuii MOMEHT B reHepaTopax OOECIEUYHBAETCS PAa3IMYHBIMUA BHUIAMU
TOILJIUBA.

7. BOJBIIMHCTBO SHEPTHH B MUPE BHIPAOATHIBACTCS HA TEIIJIOBBIX CTAHITUSX.

8. Ilap BeICOKOTO JaBiieHUsI BpalllacT TYpOHUHY B T€HEpaTOpE.

9. Bo wusbexaHue rmeperpy3ok M KOPOTKOTO 3aMbIKaHHS B DHEProCHCTEMax
WCIIOJIB3YIOTCS 3aIIUTHBIE TISTTH.
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52. Read and annotate the text

In technologically advanced societies, the enormous consumption of energy per
head is one aspect of the ever-increasing pressure man is placing on his environment.
Early industrial man used three times as much energy as his agricultural ancestor;
modern man is using three times as much as his industrial ancestor. If present trends
continue, the rate of consumption will have tripled again by the end of the century.
The problem lies in the fact that most of our current energy sources are finite. The
hard truth is that a day will come when there is little or no exploitable coal, oil or
natural gas anywhere. The sharp rise in the price of oil over the last decade has been
unpleasant for many parts of the world but in the long run it is beneficial, partly
because it discourages waste and partly because it has forced many nations to seek
ways of developing better and more permanent sources of energy.

Energy sources may initially be divided into two kinds: non-renewable (i.e.
finite) and renewable. The former group includes coal, oil, gas and, in the long run,
nuclear; the latter hydropower, solar power and wind power. The energy from all
these sources ultimately derives from the sun. There is a further source — geothermal
— which depends on the earth’s own heat. In practice this may be classed as
nonrenewable as it is exploitable in only a few places and even there is limited.

Energy sources may be compared from several points of view:

a) renewability.

b) availability. Some energy sources may be excellent from some points of
view but unlikely to contribute much at any time because of their limited
geographical availability.

c) cost and efficiency. Some sources may be cheap but highly inefficient, even
to a point where they are not practicable. Coal, for instance, though certainly
practicable and comparatively cheap, is not very efficient (the efficiency even of a
modern power station is only 35%). Geothermal sources, though in a sense free,
would, in order to be maintained, end up by using more energy than they produced.
Others, like oil, may be comparatively efficient but are in da nger of becoming
prohibitively expensive.

53. Answer the following questions:

a) What are these trends, mentioned in paragraphl1?

1. What has forced many nations to seek ways of developing better and more
permanent sources of energy?

2. What are non-renewable sources of energy?

3. What source of energy is comparatively cheap, but not very efficient?

4.  What source of energy is highly exploitable, but becoming prohibitively
expensive?
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b) 1. Is your home heated in winter and, if so, how? How is your food cooked?

2. Which kinds of fuel are used in your country to make electricity for industry and
the home?

3. Are there any problems or difficulties in getting enough energy or paying for it?

4. Do you think the situation will have changed much in a hundred years’ time and, if
so, why?

54. Read and translate the following international words:

Electricity, civilization, economic and social progress, transformer, universal,
electrometallurgy, cable, specific, machine, photocopying machine, radar, Paris,
generator, battery, lamp, dynamo, indicator, nation, energy, service, laser, compact.

55. Read and translate the following words:

Imagine, turn, daily, completely, power, appearance, gear, pulley, whole, range,
device, source, century, design, since, consumption, double, health, reduce,
beam, advantages, clean, regulated, generate, human, latest.

56. Read and translate the text

Eectricity

application — npuMeHeHue

longstanding - moarocpodHsIit

power cables- cuoBbie kabenu

transmission shafts — TpaHcMHUCCHOHHBIE BaJIbI

gear wheels — 3yGuarsie koeca

belts and pulleys — pemuu u 6110KH

time and labour-saving appliances — snekTponpuOophl, SKOHOMSIIHE BpEMs
U Tpya

dynamos and induction motors — nuHaMO ¥ MHIYKIIMOHHBIC MOTOPHI

consumption — nmorpebieHne

per capita — Ha yelloBeKa, Ha IyITy HACCICHUS

by-products — mo6o4HbIE TPOAYKTHI

truly — mouctune

It is impossible to imagine our civilization without electricity: economic and
social progress will be turned to the past and our daily lives completely transformed.

Electrical power has become universal. Thousands of applications of electricity
such as lighting, electrochemistry and electrometallurgy are longstanding and u
nquestionable.

34



With the appearance of the electrical motor, power cables replaced
transmission shafts, gear wheels, belts and pulleys in the 19-th century workshops.
And in the home a whole range of various time and labour-saving appliances have
become a part of our everyday lives.

Other devices are based on specific properties of electricity: electrostatics in
the case of photocopying machine and electro magnetism in the case of radar and
television. These applications have made electricity most widely used.

The first industrial application was in the silver workshops in Paris. The
generator — a new compact source of electricity — was also developed there. The
generator replaced the batteries and other devices that had been used before.

Electric lighting came into wide use at the end of the last century with the deve
lopment of the electric lamp by Thomas Edison. Then the transformer was invented,
the first electric lines and networks were set up, dynamos and induction motors were
designed.

Since the beginning of the 20th century the successful development of
electricity has begun throughout the industrial world. The consumption of electricity
has doubled every ten years.

Today consumption of electricity per capita is an indicator of the state of
development and economic health of a nation. Electricity has replaced other sources
of energy as it has been realized that it offers improved service and reduced cost.

One of the greatest advantages of electricity is that it is clean, easily-
regulated and generates no by-products. Applications of electricity now cover all
fields of human activity from house washing machines to the latest laser devices.
Electricity is the efficient source of some of the most recent technological advances
such as the laser and electron beams. Truly electricity provides mankind with the
energy of the future.

57. Answer the questions:

1. What is this text about? 2. What is electricity? (a source of electric power
used in everyday life and industry) 3. What are the sources of electricity? (batteries,
generators, electric motors and other devices). 4. What industrial applications of
electricity do you know? (lasers and electronic devices) 5. What home applications of
electricity do you know? (lighting, heating, radio, television, video, computers
and many others) 6. Where was the generator developed? 7. Who invented the
electric lamp? 8. What are the advantages of electricity (cleanness, easy regulation,
no by products, low cost, improved service) 9. Can you imagine our life without
electricity? Why?
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58. Fill in the blanks with the words given above.

Electricity, increase, consumers, power, use, generation, reduce, consumption,
far users, application, provide, sources, energy, light

We hear so much these days of local problems of electricity (1) ... Many (2) ...
are taking steps to (3) ... their electricity (4) ... This is as a result of the recent (5) ... in
electricity tariffs for (6) ... We should all try to (7) ... less (8) ..., by insulating our
houses, turning off the (9) ... when leaving a room and using less hot water. We must
try to develop alternative (10) ... of energy to (11) ... electricity for domestic and
industrial (12) ... It is known that nuclear power comes to the consumer as electricity,
which is clean and convenient form of (13) ... Although nuclear (14) ... stations are
large, they can be built (15) ... from places where people live.

59. IIpoumume cnedyrouwuii mexcm. Hazosume ocHoeHble cmpyKmypHble
yacmu 0aAHHO20 mekcma (3aznaeue, 20J106Hble CHPOKU, 3A4UH, UH(OPMAUUOHHYIO
yacmo, KoHYoeKy). Ckaxicume, 8 KAKOM U3 CMPYKMYPHbLIX KOMNOHEHM 06 MeKCma
6bIPAICEHA €20 2/1A6HAS MbICTTb.

Electric generators. Direct-current generators

A device for converting mechanical energy into electric energy is called a
generator. The essential parts of a generator are: a) the magnetic field, which is
produced by permanent magnets or electromagnets; and b) a moving coil of copper
wire, called the armature, wound on a drum.

The construction and operation of a. d. c. generator are practically the same as
those of alternators, the main differences being the commutator action, the method
of field excitationand the necessity of always having the armature -
the rotating member. This latter is required to permit the commutator to function.

The commutator consists of a number of wedge-shaped copper segments fitted

together around one end of the armature. The segments are separated from each other
by some insulating material. As a matter of fact thin sheets of mica are widely used.
The two terminals of each armature coil are connected to adjacent commutator
segments.
In practice, the brushes make contact on the outer surface of the commutators. The
commutator progressively switches the brushes from one end of an armature coil to
the other end, just as the coil starts to enter the opposite pole area. Thus although the
direction of electron movement in the coil has reversed, the opposite end of the coil
has been connected to the external circuit, direct current flowing out through the
brush. Direct-current generators are usually self-excited, some of the energy
generated by the armature being used to energize the field windings. This is
impossible in alternators, because the direction of the field flux must be constant;
therefore direct current is required as a field excitation source.
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Sufficient residual magnetism remains in the field poles to generate a small
voltage when the armature starts to revolve. This current, fed into the field windings,
Is found to strengthen the magnetic field, which in turn causes more voltage to be
developed in the armature. This process continues until the generator has been
brought up to operating speed.

D. c. generators are used for electrolytic processes. Large d. c. generators are
used in certain manufacturing processes, such as steel making. Generators of small
capacities are used for various special purposes, such as welding, train lighting,
communication systems, automobile generators, etc.

60. Ilpoumume u evtyuume:

coil — karymka

armature — sikopb (MarHuTa WM MaIlIAHbI)

alternator — anpTepHaTOp, TEHEPATOP IEPEMEHHOT'O TOKA
excitation — Bo30yxaeHue

rotating — Bparmaromuiics

wound — 371. pa3pes, HaceuKa

drum — 6apaban

a. d. c. generator — reHepaTop MOCTOSHHOTO TOKA

commutator — KoJUIeKTOp, KOMMYTAaTOp, Mpeodpa3oBaTesib TOKa
wedge-shaped — ki1MHOOOpa3HBIi

mica — cirona

adjacent — cMeKHBIN, MPUMBIKAIOIINHI, COCEIHUI

winding — oOMoTKa

brush — mérka

outer — BHEIIHUH, HAPYKHBIN

switch — mepekro4aTh, BKIIOYATh, BHIKIIOYATh

the opposite pole area — 06;1acTh MPOTUBOIOJIOKHOTO MOJTFOCA
flux — moTok

61. Obpasyitme éce 603m0IcHbIE NPOU3BOOHDIE C/106A OM OAHHDIX .
operate, generate, alternate, commutate, insulate, separate, necessitate, energize,
opposite, armature, sufficient, residual.

62. Haiioume 6 mexcme CUHOHUMbBL K CT1€0VIOULUM CLOBAM:

principal, to revolve, to call for, to allow, to be made up of, in effect, to apply,
extensively, both, to join, to indicate, multiple, inner, in this way, though, motion, since,
consequently, to begin, to go on, velocity.
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56. Haiioume 6 mexcme aHmoHuMbl K C1€0YIOUUM C/I06AM .
different, the former, to connect, conducting, internal, possible, to weaken.

S7. Ilepesedoume na anenuiickuil A3blK cledyroujue cj106a U UX NPOU3BOOHbLE:
pasiuyamscsl, Pa3NIAYHBIA, pa3HUIA; BO30YXKIaTh, BO3OYXKICHHE, BpallaThCs,
BpalllcHWE, BpalllaTeIbHbINA; JBUTAThCS, JBWKEHHE, JBIKYIIUN; TpeOOBaTh,
TpeOOBaHME; WCIOJIb30BaTh, I0OJb3a, IIOJE3HBIN, OECIOJE3HBIA; JTOCTATOYHBIH,
JIOCTaTOYHO; CUJIbHBIN, CUJIA, YCUJIUBATD.

58. Haiioume 6 mexcme anenuiicKue IK6UBA1EHMbL C/1e0YIOUUX C108 U
svipadicenuii. Cocmagvome ¢ HUMU NPEOTOHCEHUAL.

Panu, TouHO Tak e Kak, B CBOIO O4€pe/ib, 3aCTaBIATh, B JICICTBUTEIILHOCTH, HA
MPaKTUKE, TAKUM 00pa3oM, XOTs, 3TO HEBO3MOXKHO, IIOATOMY.

59. Omeemovme Ha ciedyrouiue 60npocsvl, NOIL3YACL UHDOpMayueil u3z mexcma
1. What is the difference between the construction and operation of a direct current
generator and those oa alternators? 2. What segments does a commutator consist of?
3. How are the segments separated from each other? 4. What are the two terminals of
each armature coil connected to? 5. How does the commutator operate? 6. How are
direct current generators usually excited? 7. Why is this impossible in alternators? 8.
What does sufficient residual magnetism in the field poles generate? 9. In what way
Is more voltage developed in the armature? 10. How long does this process continue?

60. Ilpoumume mexcm u Hailoume 6 Kaxcoou 4acmu no 00HOMY RPEOI0HCEHUID,
nepeoarouiemy 0CHOGHYI0 MblC/lb IMOIL YACHMU.

Alternating-current generators

The principles underlying magnetism, electromagnetism and electromagnetic
induction are combined in the creation of electrical energy from mechanical energy
(generators) and in the creation of mechanical energy from electrical energy (motors).
The generator consists of an outer frame or yoke to which are attached the pole
pieces, always even in number, about which are erected the field windings. A
cylinder of laminated iron called the armature, with longitudinal slots to contain the
armature coils, is mounted on bearings so that it can rotate in the magnetic field set
up by the pole pieces. One end of the armature terminates in a pair of slip rings.
These are solid brass alloy rings fixed to the armature, the respective armature coil
terminals being connected to each ring. Carbon brushes rest upon the slip rings in
order to provide the current with a path to an external circuit. We know the field
poles to be wound with wire in such a direction that the magnetic field strength is
increased when direct current from an outside source is supplied to the field
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windings. A variable resistance, referred to as a field rheostat, is placed in this circuit
to permit control of the field strength.

Armature. The armature of a generator is rotated in the magnetic field between the
field poles by some mechanical device. This may be a steam engine, a gasoline
engine, an electric motor or some other agency. The rotation of the armature upon
which the armature coils are wound causes the coils to cut the magnetic lines of force
between the field poles. Inasmuch as the direction of electron flow is determined by
the direction of conductor movement in relation to magnetic flux, current will flow in
opposite directions in the opposite coil sides. This occurs because during one
half revolution one side is moving up through the field, the other side moving down
through it. In the next half revolution, however, the first side moves down through the
field, while the second moves up. It is apparent that alternating current is generated
and fed through the slip rings and brushes to the external circuit.

Frequency. The number of times per second the current reverses itself is known to be
its frequency and is determined by the speed of the armature and the number of field
poles. Thus a generator with two sets of field poles, whose armature turns 1 complete
revolution per second (rps), would have frequency of 2 cycles. With one set of field
poles, an armature must turn 2 rps to attain the same frequency.

61. IIpoumume u éviyuume:

yoke — sspMo, XOMyT, CK00a, 3a)KUM, 2/1K. OTKJIOHsIoMas cucteMa (T:x. magnetic yoke)
laminated — cioucTsIi, IIACTUHYATHIN
longitudinal — mpogonbHbI#

slot — mas3, mens

slip ring — kKOHTaKTHOE KOJIBIIO

solid — TBepibIi, CTLTOMTHOM

brass — natyHsb, xenras Meab

rheostat — peocrar

agency — aeicTBue, CpelicTBO, PakTop
Inasmuch — tak kak

revolution — o6opoT, BpaieHue

I'pS — 000POTHI B MUHYTY

62. Ipocaywaiime caeoyoujue ciosa u nosmopume ux:
brass, class, pass, path; out, about, outer, outside, found wound amount; pair, bearing;
generator, operator, alternator, to laminate, to terminate, terminal, armature, variable,
gasoline, agency, frequency; to attain, alloy, to occur, control, apparent; longitudinal.
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63. Haiioume 6 mexcme CUHOHUMDBL K C/1eOYIOULUM C/I06AM.
to end, to supply, road, force, to name, to allow, to take place, to define, as, velocity,
full, to reach, instrument, evident.

64. Haiioume 6 mexcme anHmoHuMmbl K cJ1eOyIOUUM C/106AM:
inside, up, internal, odd, to decrease.

65. Buvlioepume 00HYy u3 cneoynmux mem u NOO20MOBbHIE COO0OUieHUE HA
AH2JIUUCKOM A3bIKE:

1. The frame or yoke of the generator. 2. The armature of the generator. 3. Brushes
and slip rings. 4. The field poles. 5. The rotation of the armature. 6. Frequency.

I1l. FOSSIL FUELS
Text A. Fossil fuels

1. Read the text

Coal, oil and gas are called ’fossil fuels’> because they have been formed from
the organic remains of prehistoric plants and animals.

How it works

Coal is crushed to a fine dust and burnt.

Oil and gas can be burnt directly.

The steam that has passed through the power station's turbines has to be
cooled, to condense it back into water before it can be pumped round again. This is
what happens in the huge "cooling towers" seen at power stations.

Some power stations are built on the coast, so they can use sea water to cool
the steam instead. However, this warms the sea and can affect the environment,
although the fish seem to like it.

More

Coal provides around 28 % of our energy, and oil provides 40 %. Mind you,
this figure is bound to have changed since this page was written, so check the figures
if you want to quote them.

Burning coal produces sulphur dioxide, an acidic gas that contributes to the
formation of acid rain. This can be largely avoided using "flue gas desulphurisation™
to clean up the gases before they are released into the atmosphere. This method uses
limestone, and produces gypsum for the building industry as a by-product. However,
it uses a lot of limestone.

Crude oil (called "petroleum™) is easier to get out of the ground than coal, as it
can flow along pipes. This also makes it cheaper to transport.
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| ought to point out that some scientists are claiming that oil is not a ‘fossil’ fuel
- that it is not the remains of prehistoric organisms after all. They claim it was made
by some other, non-biological process. Currently this is not accepted by the majority
of scientists, but you can find out more about the idea at space.com

Natural gas provides around 20 % of the world's consumption of energy, and
as well as being burnt in power stations, is used by many people to heat their homes.

It is easy to transport along pipes, and gas power stations produce
comparatively little pollution. Video clip: What is crude oil?

Other fossil fuels are being investigated, such as bituminous sands and oil
shale. The difficulty is that they need expensive processing before we can use them;
however Canada has large reserves of 'tar sands' , which makes it economic for them
to produce a great deal of energy this way.

As far as we know, there is still a lot of oil in the ground. But although oil
wells are easy to tap when they're almost full, it's much more difficult to get the oil up
later on when there's less oil down there. That's one reason why we're increasingly
looking at these other fossil fuels.

Is it renewable?

Fossil fuels are not a renewable energy resource.

Once we've burned them all, there isn't any more, and our consumption of
fossil fuels has nearly doubled every 20 years since 1900.

This is a particular problem for oil, because we also use it to make plastics and
many other products.

Ok, you could argue that fossil fuels are renewable because more coal seams
and oil fields will be formed if we wait long enough.

However that means waiting for many millions of years. That's a long time -
we'd have to wait around for longer than the time that humans have existed so far!

As far as we today are concerned, we're using it up very fast and it hardly gets
replaced at all - so by any sensible human definition fossil fuels are not renewable.

2. Put the statements into the correct column. Analyze the advantages and
disadvantages of fossil fuels.
Advantages Disadvantages

1. Coal-fired power stations need huge amounts of fuel, which means train-
loads of coal almost constantly. In order to cope with changing demands for power,
the station needs reserves.

2. This means covering a large area of countryside next to the power station
with piles of coal.
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3. Gas-fired power stations are very efficient.

4. A fossil-fuelled power station can be built almost anywhere, so long as
you can get large quantities of fuel to it.

5. Basically, the main drawback of fossil fuels is pollution.

6. Burning any fossil fuel produces carbon dioxide, which contributes to
the "greenhouse effect"”, warming the Earth.

7. Very large amounts of electricity can be generated in one place using
coal, fairly cheaply.

8. Transporting oil and gas to the power stations is easy.

9. Burning coal produces more carbon dioxide than burning oil or gas.

10. It also produces sulphur dioxide, a gas that contributes to acid rain. We

can reduce this before releasing the waste gases into the atmosphere.
11. Mining coal can be difficult and dangerous. Strip mining destroys large
areas of the landscape.

3. Answer the following questions and read the text below to check your answers.

1)  What do you think was the very first source of energy for people?
2)  How long have people been using wood as a fuel?

Text B. Wood fuel

Wood fuel is wood used as fuel. The burning of wood is currently the
largest use of energy derived from a solid fuel biomass. Wood fuel can be used
for cooking and heating, and occasionally for fueling steam engines and steam
turbines that generate electricity. Wood fuel may be available as firewood (e.g.
logs, blocks), charcoal, chips, sheets, and sawdust. The particular form used de-
pends upon factors such as source, quantity, quality and application. Wood may be
sent into a furnace to be burned, stove, fireplace, or in a campfire, or used for a
bonfire. Wood is the most easily available form of fuel, and it is a renewable source
of energy.

The use of wood as a fuel source for heating is as old as civilization itself.

Early examples include the use of wood heat in tents. Fires were
constructed on the ground, and a smoke hole in the top of the tent allowed the
smoke to escape by convection.

In permanent structures and in caves, hearths were constructed — surfaces of
stone or another noncombustible material upon which a fire could be built. Smoke
escaped through a smoke hole in the roof.

The Greeks, Romans, Celts, Britons, and Gauls all had access to forests
suitable for using as fuel.
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Total demand for fuel increased considerably with the industrial revolution
but most of this increased demand was met by the new fuel source. Coal, which
was more compact and more suited to the larger scale of the new industries.

The development of the chimney and the fireplace allowed for more
effective exhaustion of the smoke. Masonry heaters or stoves went a step further
by capturing much of the heat of the fire and exhaust in a large thermal mass,
becoming much more efficient than a fireplace alone.

The metal stove was a technological development concurrent with the
industrial revolution. Stoves were manufactured or constructed pieces of
equipment that contained the fire on all sides and provided a means for controlling
the draft. Stoves have been made of a variety of materials: cast iron, soapstone,
tile, and steel. Metal stoves are often lined with refractory materials such as
firebrick, since the hottest part of a wood burning fire will burn away steel over
the course of several years' use.

The Franklin stove was developed in the United States by Benjamin
Franklin. More a manufactured fireplace than a stove, it had an open front and a
heat exchanger in the back that was designed to draw air from the cellar and heal
it before releasing it out the sides. So-called ’Franklin’’ stoves today are made in
a great variety of styles, though none resembles the original design.

The 1800s became the high point of the cast iron stove. Each local foundry
would make their own design, and stoves were built for myriads of purposes—
parlour stoves, camp stoves, railroad stoves, portable stoves, cooking stoves and
so on. Wood or coal would be burnt in the stoves and thus they were popular for
over one hundred years. The action of the fire, combined with the causticity of the
ash, ensured that the stove would eventually disintegrate or crack over time. Thus a
steady supply of stoves was needed. The maintenance of stoves, needing to be
blacked, their smokiness, and the need to split wood meant that oil or electric heat
found favour.

In the 19th century, the airtight stove, originally made of steel, became
common. They allowed greater control of combustion, being more tightly fitted
than other stoves of the day.

Use of wood heat declined in popularity with the growing availability of
other, less labor-intensive fuels. Wood heat was gradually replaced by coal and
later by fuel oil, natural gas and propane heating except in rural areas with available
forests.

Today in rural, forested pails of the U.S., freestanding boilers are
increasingly common. They are installed outdoors, some distance from the house,
and connected to a heat exchanger in the house using underground piping. The
mess of wood, bark, smoke and ashes is kept outside and the risk of fire is reduced.
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The boilers are large enough to hold a fire all night, and can burn larger pieces of
wood, so that less cutting and splitting is required. However, outdoor wood boilers
emit more wood smoke and associated pollutants than other wood-burning
appliances. This is due to design characteristics such as the water-filled jacket
surrounding the firebox, which acts to cool the fire and leads to incomplete
combustion. An alternative that is increasing in popularity are wood gasification
boilers, which burn wood at very high efficiencies (85-91 %) and can be placed
indoors or in an outbuilding.

As a sustainable energy source, wood fuel is still used today cooking in many
places, either in a stove or air open fire, in many industrial processes, including
smoking meat and making maple syrup, it also remains viable for generating
electricity in areas with easy access to forest products and by-products.

Active vocabulary

4. Try to memorize the following words and phrases.

charcoal yroJb

campfire KOCTED
exhaustion UCTOILICHUE
sawdust OIIHJIKU

stove IUIMTa

masonry heater KUPIUYHAs TIeYb
guantity KOJIUYECTBO
bonfire KOCTEp

thermal mass TETUTIOBast Macca
application IpUMEHEHHUE
convection KOHBEKIIUS
draft IPOEKT

furnace neyb

hearth ouar

ash 30714

soapstone MBUIbHBI KAMEHb
heat exchanger TEIJI000MEHHUK
causticity KayCTHYHOCTb
combustion CropaHue
purpose eJIb

tile IJIATKA

to disintegrate pacrangarbes

to resemble HAITOMHUHATH
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to escape n30exaTh

concurrent OJTHOBPEMEHHBIN
portable HOPTaTUBHBIN
refractory OTHCYITOPHBIH
incomplete HETIOJTHBIN
freestanding ABTOHOMHBIN

5. Read the following international words and mind the stressed syllables.

boiler factor material
occasionally energy industrial
engine civilization revolution
curbines construct compact
generate permanent effective
popularity structure distance

6. Match the English and Russian equivalents.

a) flammability 1) moMamiHuii ouar

b)  boiling point 2) 6eToHHAas! IPOMBIIUICHHOCTh
C) byproduct 3) CKMDKEHHBIM TPUPOJTHBIN ra3
d)  heart 4) TouKa KUIICHHS

e)  rural area 5) MOOOYHBII IPOTYKT

f) conveyer belt 6) BOCILJIaMEHSIEMOCTh

g)  concrete industry 7) cenbcKasi MECTHOCTD

h)  liquefied natural gas 8) TpaHCTIOpTEepHAsl JICHTa

) coal reserves 9) TerutoTBOpPHAs CIIOCOOHOCTH
), heating value 10) 3anaceI yris

7. Decide whether the following statements are true or false according to the
text.

1) Stoves have been made of metal materials only.

2) «Franklin» stoves aren't made today.

3) Wood gasification boilers can be placed indoors or in an outbuilding.

4) Early examples include the use of wood heat near tents.

5) Total demand for fuel increased considerably with the industrial revolution.
6) Wood fuel remains viable in areas with easy access to forest.

7) Wood fuel can be used for cooking and heating, but can not be used for fueling
steam engines.

8) This increased demand was met by the new fuel source - oil.
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8. Put the following sentences in the correct order according to the text.
1) Masonry healers or stoves went a step further becoming much more
efficient than a fireplace alone.

2) ___ The 1800s became the high point of the cast iron stove.

3) ___ The metal stove was a technological development concurrent with the
industrial revolution.

4) __ The Greeks, Romans. Celts, Britons, and Gauls all had access to forests
suitable for using as fuel.

5)__ Inthe 19th century the airtight stove, originally made of steel, became
common.

6)  Today in rural, forested parts of the U.S.. freestanding boilers are
increasingly common.

7) __ So-called «Franklin» stoves today are made in a great variety of styles.
8) __ Most of total demand for fuel was met by the new fuel source, coal.

9. Answer the following questions.

1) What allowed more effective exhaustion of the smoke?

2) What materials have stoves been made of?

3) Where was the Franklin stove developed? What is its characteristic?
4) What were stoves built in the 1800s for?

5) What does the particular form of wood fuel used depend upon?

6) Is wood a renewable or non-renewable source of energy?

7) What is the earliest example of the use of wood as a fuel source?
8) What type of stoves became popular in the 19" century?

9) Why did the use of wood heat decline in popularity?

10) What is wood fuel?

11) What can wood fuel be used for?

12) Is it still used today? Where?

10. Divide the 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 ...

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).

46



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 the 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) is contradictory (complicated, simple)

On the one hand | agree that ...

On the other hand | can't agree that ...

I’ve learned a lot of interesting (important, new) facts (information, 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 ...

11. Translate the following words and phrases into English using the vocabulary
of the text.

O¢ddexTuBHOE BBHITATMBAaHUE, KUPIUYHAS I€Yb, TEXHUYECKOE pa3BUTHE,
CHoco0 YIpaBJIeHUs TSArOM, OrHEYNMOPHBIM MaTepuan, HPOMBIILICHHAs TOIKa,
pa3sHoOOpa3Hble I, BbIpabaThiBaTh  3JEKTPUUECTBO,  KalUTaJbHbIE
COOpPYKE€HUs, O0OmuiA O00BEM CIpoca, HErOPHYMM MaTepuall, MNPOMBIIUICHHAS
PEBOJIIOLMS, 3aCHyX WU OJIarOCKIOHHOCTh, TepMETHYEecKass Ieyb, TPYAOEMKOE
roproyee, aBTOHOMHBIM KOTEN (Ooiiep), TEMmIOOOMEHHUK, BOJAOHAIUBHAS
OOJIMIIOBKA, HKOJOTHMYECKU YCTOWYMBBIM HCTOUHUK SHEPTHUU.

12. Discuss with your groupmates or in pairs why coal and wood are
considered to be traditional sources of energy.
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Answer the following question and read the text below to check your answer.

Where do we use oil in everyday life?

Text C. Oil

Oil was formed from the remains of animals and plants (diatoms) that lived
millions of years ago in a water environment before the dinosaurs. Over millions of
years, the remains of these animals and plants were covered by layers of sand and
silt. Heat and pressure from these layers helped the remains turn into what we
today call crude oil.

Crude oil is a smelly, yellow-to-black liquid and is usually found in
underground areas called reservoirs. Scientists and engineers explore a chosen area
by studying rock samples from the earth. Measurements are taken, and, if the site
seems promising, drilling begins. Above the hole a derrick is built to house the
tools and pipes going into the well. When finished, the drilled well will bring a
steady flow of oil to the surface.

Crude oil is called “’sweet’” when it contains only a small amount of sulfur
and “’sour’’ if it contains a lot of sulfur. Crude oil is also classified by the weight
of its molecules. “’Light’’ crude oil flows freely like water, while “’heavy’’ crude
oil is thick like tar. Crude oil is measured in barrels (bbls).

The world’s top five crude oil producing countries are Russia, Saudi Arabia,
United States, Iran, China.

After crude oil is removed from the ground, it is sent to a refinery by
pipeline, ship, or barge. A typical refinery costs billions of dollars to build and
millions more to maintain. A refinery runs 24 hours a day, 365 days a year and
requires a large number of employees to run it. A refinery can occupy as much land
as several hundred football fields.

At a refinery, different parts of the crude oil are separated into useable
petroleum products. Essentially, refining breaks crude oil down into its various
components, which then are selectively reconfigured into new products. All
refineries perform three basic steps: separation, conversion and treatment.

One barrel of crude oil, when refined, produces about 19 gallons of finished
motor gasoline, and 10 gallons of diesel, as well as other petroleum products. Most
petroleum products are used to produce energy, to move merchandise and people,
help make plastics, and do many other things. For instance, many people across
the United States use propane to heat their homes.

Other products made from petroleum include ink, crayons, bubble gum,
dishwashing liquids, deodorant, eyeglasses, CDs and DVDs, tires, ammonia, heart
valves.
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Active vocabulary

13. Try to memorize the following words and phrases.

diatom
sample

heart valve
liquid

crayon
propane
measurement
drilling
derrick

tools

pipe
treatment
ammonia
dishwashing liquid
molecule
barrel
refinery
pipeline
diesel
plastics

tire

silt

to explore

to house

to reconfigure
to occupy
smelly
essentially
selectively
freely

JTHATOMOBBIN
obpasery

KJIallaH cepana
KUJKOCTh
LBETHOM KapaHJaIl
IIPOIIaH
U3MEPEHUE
OypeHue

BBIIIKA
WHCTPYMEHTapUn
TpyOa

Je4yeHue

aMMHaK

CpeaAcCTBO AJIAA MBIThA ITOCY IbI

MOJIEKyJa
Oappenb
OYHCTUTENBHBIN 3aBOJI
TpyOONPOBOT
JTIA3ETbHBIN

MJIACTUKHU

IMHA

Ui

U3YUYUTh

pa3meniaTh

W3MEHUTh HACTPOUKH
3aHUMATh

BOHIOYHUI

0 CYIIECTBY
U30UpaTEIILHO
CBOOOTHO

14. Fill in the table with the derivatives.

Noun

Verb

storage

to combust
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15. Combine the words from the column on the left with the suitable nouns from the
column on the right. Translate them into Russian.

1) sedimentary a) plants
2) nonrenewable b) rock

3) swampy c) value

4) dead d) layer

5) top e) forests
6) plant f) energy
7) heat g) energy source
8) heating h) rank

9) abundant 1) remains
10) raw J) materials
11) moisture K) mining
12) deep I) machines
13) giant m) reserves
14) coal n) content
15) iron 0) furnaces
16) hot p) ore

16. Complete the following sentences according to the text.

1) ’Light’’ crude oil flows ... , while “’heavy’’ crude oil is ...

2) After crude oil is removed from the ground, it is sent to ...

3) A refinery runs ...

4) Oil was formed from ...

5) Scientists and engineers explore a chosen area by ...

6) Crude oil is called ‘’sweet’’ when it contains ... Crude oil is
also classified by ...

7) One barrel of crude oil, when refined, produces ...

17. Decide whether the following statements are true or false according
to the text.
1) Tools and pipes are housed in a derrick.
2) Crude oil is called «sour» if it contains a small quantity of sulfur.
3) Arrefinery is larger than a football field.
4) At a refinery, various pans of the crude oil are joined into useable petroleum
products.
5) Propane is used by many Americans to heat their homes.
6) For years the remains of animals and plants were covered by layers of fine
rocks.
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18.  Answer the following questions and give examples.

1) When does drilling begin?

2) What is crude oil measured in?

3) What are the main crude oil-producing countries?

4) What helped the remains to turn into crude oil?

5) Where is crude oil usually found in?

6) What are the steps performed at all refineries?

7) What are most petroleum products used for?

8) What do products made from petroleum include?
19. Find key words and phrases which best express the general meaning of each part.
20. Write a summary of Text C.
21. Make a presentation on the oil processing at a refinery. Find out additional
information.
22. Answer the following question and read the text below to check your answer.

Why is natural gas the most popular source of energy nowadays?
Text D. Natural gas

Natural gas is a natural mixture of gaseous hydrocarbons found issuing
from the ground or obtained from specially driven wells. The composition of
natural gas values in different localities. Its chief component, methane, usually
makes up from 80 % to 95 %, and the balance is composed of varying amounts of
ethane, propane, butane, and other hydrocarbon compounds. Some of the hy-
drocarbons found in gasoline also occur as vapors in natural gas; by liquefying
these hydrocarbons, gasoline can be obtained.

Although commonly associated with petroleum deposits it also occurs
separately in sand, sandstone, and limestone deposits. Some geologists theorize
that natural gas is a byproduct of decaying vegetable matter in underground strata,
while others think it may be primordial gases that rise up from the mantle.
Because of its flammability and high calorific value, natural gas is used exten-
sively as an illuminant and a fuel.

Natural gas was known to the ancients but was considered by them to be a
supernatural phenomenon because, noticed only when ignited, it appeared as a
mysterious fire bursting from the ground. One of the earliest attempts to harness it
for economic use occurred in the early 19th cent, in Fredonia, N.Y. Toward the
latter part of the 19th cent., large industrial cities began to make use of natural gas,
and extensive pipeline systems have been constructed to transport gas.

Liquefied natural gas, or LNG, is natural gas that has been pressurized and
cooled so as to liquefy it for convenience in ship ping and storage. The boiling
point of natural gas is extremely low, and only in the 1970s did cryogenic
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technology advance enough to make the production and transport of LNG
commercially feasible. Some of the natural gas moved to and from the United States
Is carried as LNG in special tankers.

Active vocabulary

23. Try to memorize the following words and phrases.

well XOpOIIIO
limestone U3BECTHSK

mantle MaHTHS

vapor map

Strata CJI0U
flammability BOCIIJIAMEHSIEMOCTh
convenience yI100CTBO
by-product OOOYHBIN MPOTYKT
tanker TaHKEP

illuminant HMCTOYHHK CBETA
to theorize TEOPETH3UPOBATH
to issue BBIIABATH
liquefying COKIDKEHUE
decaying pasjararonuics
primordial WCKOHHBIT
calorific TETUIOTBOPHBIH
ignited BOCTUTAMCHSICMBIH
extensive OOIIMPHBIHA
pressurized repPMETUYHBIHI
feasible OCYIIECTBUMBIH
cryogenic KPUOTECHHBIN
separately OTJCIIEHO

Comprehension check

24. Complete the following sentences according to the text.

1) Natural gas is used extensively as an illuminant and a fuel be cause of its .
2) One of the earliest attempts to harness it for economic use occurred in ....
3) Liquefied natural gas is natural gas that has been ....

4) The composition of natural gas varies ....

5) The chief component of gas is ... .

6) Some geologists theorize that natural gas is ....

7) Others think it may be ... .

52



25.  Answer the following questions and give examples.

1) What was their idea about its origin?

2) When did the first attempt to harness it for economic use take place?
3) What is LNG?

4) What made the production and transport of LNG commercially feasible?
5) What is natural gas?

6) What is its chief component?

7) Does it occur in petroleum deposits only?

8) What are the main theories of gas origin?

9) What are its main properties?

10) Natural gas wasn't known to the ancients was it? Why? Why not?

26.  Fill in the table according to the text.

Components |Places of Properties Processes to liquefy

27. Discuss with your groupmates or in pairs the advantages and disadvantages
of natural gas as a source of energy.

28. Fill in the table with appropriate derivatives.

Flammability, calorific, extensively, illuminant, consider, phenomenon, ignite,
harness, specially, different, chief, occur, commonly, petroleum, theorize,
byproduct, primordial, industrial, pressurize, convenience, commercially, carry.

Verb Adjective Noun Adverb

29. Translate the following texts into English using the active vocabulary.

1) Tlpupoxanbrit ra3 — uckomnaeMoe TOIMBO. COCTOUT M3 YIIIeBOJOPO/IOB,
COJIEPKUTCA B OCAJOYHBIX, BoAax. ['a3 — Ta3000pa3HbIi KOMIOHEHT He(TH,
noObiBaeTcss M3 HePTIHBIX CKBaXMH. [IponcxoxaeHne HedTH U rasa OJUHAKOBO;
pasloKeHHe APEBHUX OpraHWYeCcKWX ocTaTkoB. llepex wucmosib3oBaHUEM
MPUPOTHOTO Ta3a W3 HETO YIAJISIOT THKENbIE YIIIEBOJOPOIBI — OyTaH W MpOIaH,
KOTOpPBIE€ CKUTAIOT U MOMEIAIOT B MeTajuinueckue 0anaonsl. OCTaBIIMICS «CyXOu
ras» nmojaéTcs moTpeOUuTeNto 1o Tpyoonpooay. BkitouaeT B cedst MeTaH U STaH.

2) Yroip — TBEPAOE TOILIMBO YEPHOrO I[BETa, KOTOPOE 0OOpPa30BaIOCh W3
OCTAaTKOB MCKONAEMBIX pAacTeHUN. B KaMEHHOYTOJIbHBIM U TPETUYHBIN IEPUOJBI
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0oJIoTHCTas PACTUTENHHOCTh TMOCTENIEHHO oOpaszoBana TopdsHuku. Hakomnenue
HOBBIX OCTaTKOB BBI3BIBAJIO MTPOCEAAHNE 0CAIOYHBIX TTOpo/1. [loBbINIeHNE TaBIeHUS
U BBIJCJIICHHUE TeIjla IpHUBEIO K oOpa3oBaHMIO JUrHUTA (Oyporo yris), OUTy-
MUHO3HOTO YyTJisi U MPHU JOCTATOYHO BBICOKOM TeMIeparype — aHTpaluTa. YTolib
3ajieraeT B BHJIE IJIACTOB, B OoJiee TIyOOKHUX MilacTaX yBEJIMYHBACTCS COACPIKAHUE
yIiepo/la U CHUXKAETCS COJEpKaHHE MPUPOJIHOrOo raza u BiaxHocTH. [losTomy
JUTHUT — MEHEe KaueCTBEHHOE TOILJIMBO, YeM aHTPAIIUT.

30. Read the texts again and make notes under the following headings. Then
use your notes to talk about Traditional sources of energy.

1. What wood fuel is and where it is used.

2. Coal origin, its properties, classification and harnessing.

3. Oil origin, its properties, refining process and harnessing.

4. What natural gas is, its origin, properties and process of liquefaction.

Text F. Coal

Coal is a combustible black or brownish-black sedimentary rock composed mostly of
carbon and hydrocarbons. Coal is a non-renewable energy source because it takes millions
of years to create. The energy in coal comes from the energy stored by plants that lived
hundreds of millions of years ago, when the Earth was partly covered with swampy
forests.

For millions of years, a layer of dead plants at the bottom of the swamps was
covered by layers of water and dirt, trapping the energy of the dead plants. The heat and
pressure from the top layers helped the plant remains turn into what we today call coal.

Coal is classified into four main types, or ranks (anthracite, bituminuos,
subbituminous and lignite), depending on the amounts and types of carbon it contains
and on the amount of heat energy it can produce. The rank of a deposit of coal depends
on the pressure and heat acting on the plant debris as it sank deeper and deeper over
millions of years.

Anthracite contains 86 97 % carbon, and generally has a heating value slightly
higher than bituminous coal. It accounts for less than 0,5 % of the coal mined in the
United States.

Bituminous coal contains 45 — 86 % carbon. Bituminous coal was formed under
high heat and pressure. Bituminous coal in the United States is between 100 to 300
million years old. It is the most abundant rank of coal found in the United States.
Bituminous coal is used to generate electricity and is an important fuel and raw material
for the steel and iron industries.
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Subbituminous coal has a lower heating value than bituminous coal. It typically
contains 35 45 % carbon. Most subbituminous coal in the United States is at least 100
million years old. About 46 % of the coal produced in the United States is subbituminous.

Lignite is the lowest rank of coal with the lowest energy content. Lignite
coal deposits tend to be relatively young coal deposits that were not subjected to
extreme heat or pressure, containing 25 — 35 % carbon. It is crumbly and has high
moisture content.

Coal miners use giant machines to remove coal from the ground. They use
two methods: surface or underground mining. Modern mining methods allow us to
easily reach most of our coal reserves.

Surface mining is used to produce most of the coal in the US because it is less
expensive than underground mining. Surface mining can be used when the coal is
buried less than 200 feet underground.

Underground mining, sometimes called deep mining, is used when the coal
Is buried several hundred feet below the surface. Some underground mines are
1,000 feet deep.

After coal comes out of the ground, it typically goes on a conveyor belt to a
preparation plant that is located at the mining site. The plant cleans and processes
coal to remove other rocks and dirt, ash, sulfur, and unwanted materials,
increasing the heating value of the coal.

After coal is mined and processed, it is ready to be shipped to market.

Coal is used to create almost half of all electricity generated in the US. Power
plants bum coal to make steam. The steam turns turbines that generate electricity.

A variety of industries use coal's heat and by-products. Separated
ingredients of coal (such as methanol and ethylene) are used in making plastics,
tar, synthetic fibers, fertilizers, and medicines.

Coal is also used to make steel. Coal is baked in hot furnaces to make coke,
which is used to smelt iron ore into iron needed for making steel. It is the very
high temperatures created from the use of coke that gives steel the strength and
flexibility for things like bridges, buildings, and automobiles. The concrete and
paper industries also use large amounts of coal.

Active vocabulary

31. Try to memorize the following words and phrases.

sedimentary rock ocaji0YHas mopoja
carbon yIJIepPO/T

pressure JIaBIICHUE

dead plants MEPTBBIC PACTCHHMSI
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hydrocarbon
remains

top layer
content
ethylene

coke
anthracite
depth

sulfar

lignite

heating value
methanol

tar

raw material
deposit
moisture
surface mining
steam
flexibility
underground mining
synthetic fibers
reserves
conveyer belt
preparation plant
iron ore

power plant

to trap

to create

to sink

to compose of
to contain

to account

to mine

to be subjected to
to process

to ship

to bake

to smelt
swampy

yTIAEBOAOPO
OCTaTKH

BEPXHUU CIION

coJiep)KaHue

STUJICH

KOKC

aHTpAIUT

riyorHa

cepa

OyphbIii yrojb
TEIJIOTBOPHAs CIIOCOOHOCTh
METaHO

cMosa

CBIpbE

MECTOPOKICHUE

BJIara

OTKPBITBIM cIOCO0 JOOBIYN
nap

TUOKOCTh

MTOI3€MHEBIE TOPHBIC PAOOTHI

TECTNYCCKHUEC BOJIOKHA

3amachl
KOHBEWEpHas JICHTa
oborarutenbHas Gpabpuka
KeJe3Has pyaa
ANEKTPOCTAHIIUS
noMMaTh

co31aTh

TOHYTh

COCTaBUTH U3

coJiepkKaTh
OTUUTHIBATHCS

n00bIBaTh

TIOJIBEPTaThCs
obpaboTaTh

OTIPABHTh

UCTIeYb

MaxHyTh

00J0TUCTBIN
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bituminous OUTYMHBII

abundant OOWJIBbHBIH

crumbly pacchImJaThIii
subbituminous CyOOUTYMUHO3HBIM
expensive JIOpOroi

32. Finish the following sentences according to the text.

1)  The rank of a deposit of coal depends on ...

2)  Bituminous coal contains ...

3) ... 1isthe lowest rank of coal with the lowest energy content.
4)  Lignite coal deposits were not subjected to ...

5)  Coal is composed of...

6)  The energy in coal comes from the energy ...

7) A layer of dead plants was covered by ...

8)  Coal miners use giant machines ...

9)  Surface mining can be used when the coal is buried ..
10) Underground mining is used when the coal is buried ...

33. Decide whether the following statements are true or false.

1) Surface mining is cheaper than underground mining,

2) Rocks and dirt, sulfur and unwanted materials are removed from coal at a
preparation plant.

3) Coal is burnt by power plants to make steam.

4) Coke is used for smelting iron ore into iron.

5) Coal is an inflammable black or brown sedimentary rock.

6) The pressure and heat from the top layers helped the plant remains turn into
coal.

7) Bituminous coal formed about 100 to 300 million years ago is the least
widespread rank of coal in the US.

8) Bituminous coal has a higher heating value than subbituminous coal.

9) Lignite is a relatively young coal deposit.

10) The strength and flexibility are given to steel by the use of coke.

34. Answer the questions and give examples.

1) How much carbon does subbituminous contain?

2) What type of coal is crumbly and has a high moisture content?
3) What are the two methods of mining coal?

4) What is done at the plant?

5) When is coal ready to be shipped to market?

6) Why is coal a nonrenewable energy source?
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7) What does the classification of coal depend on?

8) How much carbon does anthracite contain?

9) Do the steel and iron industries use bituminous coal? Why? Why not?
10) How is coke made?

35. Fill in the following table and answer the questions below.
Type of Quantity Quantity Heating | Pecularities
coal of carbon mined in value
the US
Anthracite the highest

about 50 %

100 min
years old
25 -35%
1) What type of coal is the most valuable? Why?

2) What type of coal is the most widespread in the USA?

36. What parts of the text can you define? Do they correspond to the
paragraphs? Name each part.

1. 4.
2. 5.
3.

37.Find key words and phrases, which best express the general meaning of each part.
38. Write a summary of Text F.

39. Discuss with your groupmates or in pairs what ranks of coal are mined in Russia
(Find out additional information).

NATURAL GAS
Text A. Natural gas distribution system
Natural gas is a fossil fuel. It is a gaseous molecule that's made up of two
atoms — one carbon atom combined with four hydrogen atom. It's chemical formula is
CH4. The picture on the right is a model of what the molecule could look like.
Don't confuse natural gas with "gasoline," which we call “’gas’’ for short. Like
oil, natural gas is found under ground and under the ocean floor. Wells are drilled to
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tap into natural gas reservoirs just like drilling for oil. Once a drill has hit an area that
contains natural gas, it can be brought to the surface through pipes.

The natural gas has to get from the wells to us. To do that, there is a huge
network of pipelines that brings natural gas from the gas fields to us. Some of these
pipes are two feet wide.

Natural gas is sent in larger pipelines to power plants to make electricity or to
factories because they use lots of gas. Bakeries use natural gas to heat ovens to bake
bread, pies, pastries and cookies. Other businesses use natural gas for heating their
buildings or heating water.

From larger pipelines, the gas goes through smaller and smaller pipes to your
neighborhood.

In businesses and in your home, the natural gas must first pass through a meter,
which measures the amount of fuel going into the building. A gas company worker
reads the meter and the company will charge you for the amount of natural gas you
used.

Energy can be found in a number of different forms. It can be chemical energy,
electrical energy, heat (thermal energy), light (radiant energy), mechanical energy,
and nuclear energy.

In some homes natural gas is used for cooking, heating water and heating the
house in a furnace.

In rural areas, where there are no natural gas pipelines, propane (another form
of gas that's often made when oil is refined) or bottled gas is used instead of natural
gas. Propane is also called LPG, or liquefied petroleum gas, is made up of methane
and a mixture with other gases like butane.

Propane turns to a liquid when it is placed under slight pressure. For regular
natural gas to turn into a liquid, it has to be made very, very cold.

Cars and trucks can also use natural gas as a transportation fuel, but they must
carry special cylinder—like tanks to hold the fuel.

When natural gas is burned to make heat or burned in a car's engine, it burns
very cleanly. When you combine natural gas with oxygen (the process of
combustion), you produce carbon dioxide and water vapor; plus the energy that's
released in heat and light.

Some impurities are contained in all natural gas. These include sulphur and
butane and other chemicals. When burned, those impurities can create air pollution.
The amount of pollution from natural gas is less than burning a more "complex" fuel
like gasoline. Natural gas-powered cars are more than 90 percent cleaner than a
gasoline-powered car.

That's why many people feel natural gas would be a good fuel for cars because
it burns cleanly (source: http://www.energyquest.ca).
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What is natural gas used for in homes?

Text B. Residential use

Natural gas is one of the cheapest forms of energy available to the residential
consumer. In fact, natural gas has historically been much cheaper than electricity as
a source of energy. According to the Department of Energy (DOE) natural gas
costs less than 30 percent of the cost of electricity, per Btu.

Not only is natural gas cheap for the residential consumer, it also has a
number of varied uses. The best known uses for natural gas around the home are
natural gas heating and cooking. Cooking with a natural gas range or oven can
provide many benefits, including easy temperature control, self-ignition and self-
cleaning, as well as being approximately one—half the cost of cooking with an
electric range.

Natural gas is one of the most popular fuels for residential heating. This
popularity is also shown through the high proportion of new homes built with
natural gas heating.

Despite his increase in the proportion of homes using natural gas the actual
volume of natural gas consumed has not increased to the same degree due to
increased efficiency of natural gas appliances. Modern top of the line gas furnaces
can achieve efficiencies of over 90 percent (meaning that only 10 percent of the
energy contained in the natural gas is lost as waste heat).

In addition to healing homes, natural gas can also be used to help cool
houses, through natural gas powered air conditioning. Natural gas air conditioning
is nothing new; in fact, it provided most of the air conditioning requirements of
the 1940's and 50's. However, due to new advancements in technology and
efficiency, natural gas air conditioning is experiencing resurgence in popularity.
Although natural gas air conditioner units are initially more expensive than a
comparable electric unit, they are considerably more efficient and require less
maintenance.

Natural gas appliances are also rising in popularity due to their efficiency
and cost effectiveness. Although many gas powered appliances are initially more
expensive than their electric counterparts, they are commonly much cheaper to
operate, have a longer expected life, and require relatively low maintenance. Some
examples of other natural gas appliances include space heaters, clothes dryers, pool
and jacuzzi heaters, fireplaces, barbecues, garage heaters, and outdoor lights. All of
these appliances offer a safe, efficient, and economical alternative to electricity or
other fuel sources.

Although natural gas has many uses, and can supply energy to a vast number
of residential appliances, there are some energy requirements around the house
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which cannot be satisfied by natural gas. A television, or blender, or microwave, for
instance, will likely never be powered directly by natural gas, but will instead require
electricity. However, natural gas can still provide energy for these appliances at home,
by what is known as 'distributed generation'.

Distributed generation refers to using natural gas to generate electricity right on
the doorstep. Natural gas fuel cells and micro turbines both offer the residential
consumer the capacity to disconnect from their local electric distributor, and generate
just enough electricity to meet their needs. Although this technology is still in its
infancy, it is very promising in being able to offer independent, reliable, efficient,
environmentally friendly electricity for residential needs.

The very first natural gas fuel cell was installed in a house in Latham, New
York, in July 1998. The system was plugged into the home's natural gas line as the
fuel supply, and is now completely independent of any outside electricity. Because a
significant amount of electricity is wasted when it is distributed through power lines
from a central power plant to the home, on— site electric generation could lead to
significantly higher energy efficiency, which translates to cost savings for the
residential consumer (source: www.energyquest.ca).

Active vocabulary

40.  Try to memorize the following words and phrases.

resurgence BO3pOXIACHUC
consumer NOTpeOUTEND
self ignition CaMOBOCIUTAMCHCH
advancement ue

counterparts MIPOJBIIKEHUE
requirement KOJIJICTH

infancy TpeOoBaHME
appliance MJIaJIEHYECTBO

to disconnect puoop

to plug OTKJTFOUUTH

to offer IMOIKJTIOYUTH

to provide TIPEITIOKHUTH
residential o0ecreYnTh
versatile KHITOU
comparable Pa3HOCTOPOHHUIA
distributed COIMOCTaBUMBII
reliable pacrpeeIeHHbIN
initially HaEKHBIN
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approximately MEePBOHAYAIILHO
consider IPUOIM3UTEIIBHO
0 COOOpaKEHUSAM

41.  Choose the right word.

For hundreds of years, natural gas has been known as a very (useful /
useless) substance. The Chinese (discovered/invented) a very long time ago that
the energy in natural gas could be harnessed, and used to (heat / cool) water. In
the early days of the natural gas industry, the gas was mainly used to (light / heal)
street— lamps, and the occasional (house /place).

There are so many (different /special) applications for this fossil fuel:
commercially, in your home, in industry, and even in the transportation sector!

For example, energy from (natural / man — made) gas accounts (for / at) 24
percent of total energy consumed in the United States, making it a vital component
of the nation's energy (supply /demand).

42. Decide whether the following statements are true or false according to
the text.

1) Natural gas is widely used in air conditioning systems.

2) Natural gas air conditioner units are initially more expensive than a
comparable electric unit.

3) Gas powered appliances require relatively low maintenance.

4) Electricity has historically been much cheaper than natural gas as a
source of energy.

5) Natural gas is used around the home for heating as well as cooling.

6) No energy contained in the natural gas is lost as waste heat.

7) Such devices as a TV set or microwave will unlikely be powered
directly by natural gas.

8) Natural gas fuel cells offer the residential consumer the capacity to
disconnect from their local electric distributor.

9) The very first natural gas fuel cell was installed m a house in Latham,

New York, in June 1998.
10) No electricity is wasted when it is distributed through power lines from a
central power plant to the home.

43.  Answer the following questions and give examples.
1) Can natural gas be used to cool houses? Why? Why not?
2) Why are natural gas appliances rising in popularity?

3) What are they?

62



4) Are electric or gas powered appliances cheaper to install? Why? Why not?
5) What energy requirements around the house cannot be satisfied by natural gas?
6) What is the lowest cost conventional energy source available for residential
use?

7) What are the best known uses for natural gas around the home?

8) What are the benefits provided with cooking by natural gas?

9) What efficiency can modern top of line gas furnaces achieve?

10) Is natural gas air conditioning experiencing decline in popularity?

44. Choose the best abstract for the text.

1. Natural gas is a cheap, efficient source of energy for the residential consumer
and has a variety of uses around the house.

2. Natural gas has been harnessed in residential use for a long time and it is more
efficient than electricity.

3. Natural gas can be used not only for heating and cooling but for a number of
varied residential uses.

45. Discuss with your groupmates or in pairs what is more ecologically
friendly: electricity or natural gas.

46. Translate the following words and phrases into English using the vocabulary of
the text.

PacnipenenurensHoe MpPOW3BOACTBO, TOIUIMBHBIA  DJIEMEHT, OBITh Ha
HAYaIbHOW CTaJWM pPa3BUTHUSA, OBITh MHOTOOOCHIAIOMMM, O€3BpPEAHBIN K
OKpy>Xaromie cpezae, goctynHas ¢dopma, NoTpeduTenb, 00ecrneunBaTh BBHITOIY,
OTOIUICHUE JKUJIOTO MOMEIIECHHS, BO3POXKICHUE MOMYISPHOCTH, MPEAIoIaracMbIi
CPOK CIIy’)KObl, KOMHATHBIM oOoOrpeBaresib, TpeOOBaTh MEHBLIE TEKYIIETO
00CITy’)KUBaHUS, ICIICBBIN B IKCIUTyaTallMH, 3HAYUTEITLHOE KOJTMIECTBO, IKOHOMHS
B pacxojax.

47. Answer the following question and read the text below to check your answer.
What is natural gas used for in commercial sector?

Text C. Commercial uses

Commercial uses of natural gas are very similar to residential uses. The
commercial sector includes public and private enterprises, like office buildings,
schools, churches, hotels, restaurants and government buildings. The main uses of
natural gas in this sector include space heating, water heating, and cooling. For
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restaurants and other establishments that require cooking facilities, natural gas is a
popular choice to fulfill these needs.

Natural gas currently accounts for 13 percent of energy used in commercial
cooling, but this percentage is expected to increase due to technological innovations in
commercial natural gas cooling techniques. There are three types of natural gas driven
cooling processes. Engine driven chillers use a natural gas engine, instead of an electric
motor, to drive a compressor. With these systems, waste heat from the gas engine can
be used for healing applications, increasing energy efficiency. The second category of
natural gas cooling devices consist of what are called absorption chillers, which pro-
vide cool air by evaporating a refrigerant like water or ammonia. These absorption
chillers are best suited to cooling large commercial buildings, like office towers and
shopping malls. The third type of commercial cooling system consists of gas-based
desiccant systems. These systems cool by reducing humidity in the air. Cooling this
dry air requires much less energy than it would to cool humid air.

Another area of growth in commercial natural gas use is in the food service
industry as it is a flexible energy source in being able to supply the food service
industry with appliances that can cook food in many different ways. New
developments such as Nontraditional Restaurant Systems, which provide compact,
multifunctional natural gas appliances for smaller sized food outlets such as those
found in shopping malls and airports, are expanding the commercial use of natural
gas. These types of systems can integrate a gas-fired fryer, griddle, oven, hot and
cold storage areas, and multiple venting options in a relatively small space —
providing the ease and efficiency of natural gas cooking while being compact
enough to serve small kiosk type establishments.

In addition to traditional uses of natural gas, a number of technological
advancements have allowed natural gas to be used to increase energy efficiency in
commercial settings. Many buildings, because of their high electricity needs, have
on-site generators that produce their own electricity. Natural gas powered
reciprocating engines, turbines, and fuel cells are all used in commercial settings to
generate eclectricity. These types of “distributed generation” units offer
commercial environments more independence from power disruption, high- quality
consistent electricity, and control over their own energy supply.

Another technological innovation brought about is combined heating and
power (CHP) and combined cooling, heating and power (CCHP) systems, which are
used in commercial settings to increase energy efficiency. These are integrated
systems that are able to use energy that is normally lost as heat. For example, heat
that is released from natural gas powered electricity generators can be harnessed to
run space or water heaters, or commercial boilers. Using this normally wasted
energy can dramatically improve energy efficiency.
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Active vocabulary

47.  Try to memorize the following words and phrases.

private enterprise

YaCTHOC IIPCAIIPHUATHUC

absorption TIOTJIOIIEHHE
refrigerant XOJIOAVIILHBIN
establishment CO3IIaHMe

chiller XOJIOAMIILHHUK
desiccant OCYILIUTEITh

humidity BJIQKHOCTh

appliance proop

outlet BBIXOJ]

fryer (bpuTIOpHHUIIA

griddle YKapUTh Ha CKOBOPOJIKE
venting options BapUaHTHI BEHTUISIIN
disruption HapyIICHUE
commercial settings KOMMEPUYCCKHE YCIIOBHUS
consistent electricity TIOCIIETOBATEIIbHOE AJICKTPHIECTBO
to fulfill BBIITOJTHATH

to integrate WUHTECTPHPOBATH

to absorb TOTJIOIIATE

to evaporate VCIIAPATHCS

to expand PACIIIUPHTH

49. Complete the following sentences according to the text.
1) Natural gas currently ...

2) Engine driven chillers use ...

3) The second category consist of...

4) The third type of commercial cooling system consists . .
5) Another area of growth in commercial natural gas use is ...
6) The commercial sector includes ...

7) The main uses of natural gas in this sector include ...

8) For restaurants natural gas is ...

9) In addition to traditional uses ...

10) Another technological innovation is ...

50.Answer the following questions and give examples.

1) How is natural gas used in buildings with high electricity needs?

2) What technological innovation to increase energy efficiency do you know?

3) According to the given graph, which commercial sector has the least natural gas
harnessing?
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4) What does the commercial sector include?

5) What are the main uses of natural gas in this sector?

6) How many types of natural gas driven cooling processes do you know? What

are they?

7) Why is natural gas broadly harnessed in the food service industry?

51. Divide the text into logical parts and make an oral report on the text.

52.  Fill in the table with appropriate derivatives.

Generation, currently, commercial, improve, dramatically, on— site, expand,
technique, normally, desiccant, account, choice, relatively, public, require,
refrigerant, high— quality, chiller, harness.

Adverb

Verb

Adjective

Noun

53. Combine the words from the column on the left with the suitable nouns from the
column on the right. Translate them into Russian.

1)  torequire

2)  to fulfill
3)  desiccant
4)  fuel

5)  distributed
6)  space

7)  technological

8)  energy

54. Match the opposites.

1) heating

2) natural

3) to improve

4) to increase

5) desiccant

6) flexible

7) compact

8) different

9) disruption
10) dramatically

a) cell

b) heating

c) efficiency
d) facilities

e) innovations
f) system

g) generation
h) needs

a) slightly

b) humidifier

C) to decrease
d) to deteriorate
e) extended

f) similar

g) cooling

h) fixed

1) artificial

J) combination

66



55.  Answer the following question and read the text below to check your
answer.
What is the natural gas used for in industry?

Text D. Uses in industry

Natural gas has a multitude of industrial uses, including providing the base
ingredients for such varied products as plastic, fertilizer, antifreeze, and fabrics. In
fact, industry is the largest consumer of natural gas, accounting for 43 % of
natural gas us across all sectors. Natural gas is the second most used energy
source in industry, trailing only electricity.

Industrial applications for natural gas are many, including the same uses
found in residential and commercial settings — healing, cooling, and cooking.
Natural gas is also used for waste treatment and incineration, metals preheating
(particularly for iron and steel), drying and dehumidification, glass melting, food
processing, and, fueling industrial boilers. Gases such as butane, ethane, and pro-
pane may be extracted from natural gas to be used as a feedstock for such
products as fertilizers and pharmaceutical products.

Natural gas is converted to what is known as synthesis gas, which is a mixture of
hydrogen and carbon oxides formed through a process known as steam reforming. In
this process, natural gas is exposed to a catalyst that causes oxidization of the natural
gas when brought into contact with steam. This synthesis gas, once formed, may be
used to produce methanol (or Methyl Alcohol), which in turn is used to produce such
substances as formaldehyde, acetic acid, and MTBE (methyl tertiary butyl ether) that is
used as an additive for cleaner burning gasoline. Methanol may also be used as a fuel
source in fuel cells.

In addition to these uses, there are a number of innovative and industry
specific uses of natural gas. Natural gas desiccant systems, which are used for
dehumidification, are increasingly popular in the plastics, pharmaceutical, candy,
and even recycling industries. Adding a natural gas desiccant system to the
manufacturing or diving environment allows industrial users to regulate more
closely the amount of moisture in the air, leading to a more consistent and high—
quality product.

Natural gas absorption systems are also being used extensively in industry to
heat and cool water in an efficient, economical, and environmentally sound way.
These industrial absorption systems are very similar to those used in commercial
settings.
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Active vocabulary
56. Try to memorize the following words and phrases.

waste treatment 00paboTKa 0TXOJI0B

steam reforming napoBOM pUGOPMHUHT

incineration CO)KMTaHue

feedstock CBIpBE

catalyst KaTaan3aTop

recycling industry nepepadaThIBaONIast MPOMBIIIICHHOCTh
formaldehyde (bopmainbaerua

butane OyraH

dehumidification 00€3B0KMBaHNE

acetic acid YKCYCHasl KHCIIOTa

additive nobaBka

fueling 3ampaBKa TOTUIMBOM

natural gas absorption system €CTECTBEHHAs CHCTEMa TIOTJIONIECHHUS Ta30B
natural gas desiccant system €CTECTBEHHAs CHCTEMa OCYIIUTEIIS ra3a
to extract W3BJICYCHUS

to trail IJICCTUCH

57. Complete the following sentences according to the text.

1) Synthesis gas is a mixture of...

2) ... is used as an additive for cleaner burning gasoline.

3) Natural gas desiccant systems are increasingly popular in ...

4) Natural gas has a multitude of industrial uses, including...

5) Butane, ethane and propane are used as a feedstock for ...

6) Adding a natural gas desiccant system to the manufacturing or drying
environment allows industrial users to ...

58. Correct the following statements.

1) There are a few innovative and industry specific uses of natural gas.

2) The regulation of the amount of gas in the air leads to a more consistent and
high—quality product.

3) Natural gas is the largest most used energy source in industry.

4) Synthesis gas may be used to produce formaldehyde, acetic acid and MTBE.
5) The industrial absorption systems differ from those used in commercial
settings.
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59. Answer the following questions and give examples.

1) What are the industrial applications of natural gas?

2) What gases may be extracted from natural gas?

3) What is steam reforming?

4) Is industry the largest consumer of natural gas? Why? Why not?
5) Where may methanol be used as a fuel source?

6) What are natural gas desiccant systems used for?

7) Why are natural gas absorption systems being widely used in
industry?

60. Find key words and phrases which best express the general meaning of each
paragraph.

61. Write a summary of Text D.

62. Combine the words from the column on the left with the suitable nouns
from the column on the right. Translate them into Russian.

1) glass a) application
2) base b) treatment
3) industrial ¢) reforming
4) pharmaceutical d) ingredients
5) high—quality e) system

6) waste ) products
7) steam g) melting

8) desiccant h) products
9) absorption 1) systems
10) commercial J) settings

NUCLEAR POWER
Text A. Energy Resources: Nuclear power
How it works

Nuclear power stations work in pretty much the same way as 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: 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 or water is pumped through the reactor to take the heat
away, this then heats water to make steam.

The steam drives turbines which drive generators.
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Modern nuclear power stations use the same type of turbines and generators as
conventional power stations.

In Britain, nuclear power stations are often built on the coast, and use sea water
for cooling the steam ready to be pumped round again. This means that they don't
have the huge "cooling towers" seen at other power stations.

The reactor is controlled with "control rods", made of boron, which absorb
neutrons. When the rods are lowered into the reactor, they absorb more neutrons and
the fission process slows down. To generate more power, the rods are raised and
more neutrons can crash into uranium atoms.

More

Natural uranium is only 0.7% "uranium — 235", which is the type of uranium
that undergoes fission in this type of reactor.

The rest is U — 238, which just sits there getting in the way. Modern reactors
use "enriched" uranium fuel, which has a higher proportion of U — 235.

The fuel arrives encased in metal tubes, which are lowered into the reactor
whilst it's running, using a special crane sealed onto the top of the reactor.

With an AGR or Magnox station, carbon dioxide gas is blown through the
reactor to carry the heat away. Carbon dioxide is chosen because it is a very good
coolant, able to carry a great deal of heat energy. It also helps to reduce any fire risk
in the reactor (it's around 600 degrees Celsius in there) and it doesn't turn into
anything nasty (well, nothing long-lived and nasty) when it's bombarded with
neutrons.

You have to be very careful about the materials you use to build reactors —
some materials will turn into horrible things in that environment. If a piece of metal
in the reactor pressure vessel turns brittle and snaps, you're probably in trouble —
once the reactor has been built and started you can't go in there to fix anything.

Uranium itself isn't particularly radioactive, so when the fuel rods arrive at the
power station they can be handled using thin plastic gloves. A rod can last for several
years before it needs replacing.

It's when the "spent™ fuel rods are taken out of the reactor that you need the
full remote - control robot arms and Homer Simpson equipment.

Should I worry about nuclear power?

Nuclear power stations are not atomic bombs waiting to go off, and are not
prone to "meltdowns",

There is a lot of U — 238 in there slowing things down — you need a high
concentration of U — 235 to make a bomb.

If the reactor gets too hot, the control rods are lowered in and it cools down.

If that doesnt work, there are sets of emergency control rods that
automatically drop in and shut the reactor down completely.
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With reactors in the UK, the computers will shut the reactor down
automatically if things get out of hand (unless engineers intervene within a set time).
At Chernobyl, in Ukraine, they did not have such a sophisticated system, indeed they
over-rode the automatic systems they did have. When they got it wrong, the reactor
overheated, melted and the excessive pressure blew out the containment system
before they could stop it. Then, with the coolant gone, there was a serious fire. Many
people lost their lives trying to sort out the mess. A quick web search will tell you
more about this, including companies who operate tours of the site.

If something does go wrong in a really big way, much of the world could be
affected some radioactive dust (called "fallout™) from the Chernobyl accident landed
in the UK. That's travelled a long way.

With AGR reactors (the most common type in Britain) there are additional
safety systems, such as flooding the reactor with nitrogen and/or water to absorb all
the neutrons although the water option means that reactor can never be restarted.

So should I worry? 1 think the answer is "so long as things are being done
properly, | don't need to worry too much. The bit that does worry me is the small
amount of high-level nuclear waste from power stations. Although there's not much
of it, it's very, very dangerous and we have no way to deal with it apart from bury it
and wait for a few thousand years...

There are many different opinions about nuclear power, and it strikes me that
most of the people who protest about it don't have any idea what they're talking
about. But please make up your own mind, find out as much as you can, and if
someone tries to get you to believe their opinion ask yourself "what's in it for them?"

Is it renewable?

Nuclear energy from Uranium is not renewable. Once we've dug up all the
Earth's uranium and used it, there isn't any more.

Actually, it's not that simple — we can use "fast breeder" reactors to convert
uranium into other nuclear fuels whilst also getting the energy from it. There are two
types of breeder reactors — ones that make weapons— grade plutonium and ones that
are for energy production

63. Answer the following question and read the text below to check your
answer.
Why can nuclear power be considered as an alternative to fossil fuels?

Text B. Nuclear power

When you hear the words "nuclear power"”, different images may flicker
through your mind: concrete coolant towers emitting torrents of steam or a
mushroom cloud rising high into the sky.
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Some people praise the technology as a low-cost, low-emission alternative to
fossil fuel, while others stress the negative impact of nuclear waste and accidents
such as Three Mile island and Chernobyl. There's a lot of discussion out there
about nuclear power's role in our lives, but what's going on at the heart of these
power plants? As of July 2008, there were more than 430 operating nuclear power
plants and, together, they provided about 15 percent of the world's electricity in
2007. Of these 31 countries, some depend more on nuclear power than others.
For instance, in France about 77 percent of the country's electricity comes from
nuclear power Lithuania comes in second, with an impressive 65 percent. In the
United States, 104 nuclear power plants supply 20 percent of the electricity
overall, with some states benefiting more than others.

Despite all the cosmic energy that the word "nuclear" invokes, power plants
that depend on atomic energy don't operate that differently from a typical coal
burning power plant. Both heat water into pressurized steam, which drives a
turbine generator. The key difference between the two plants is the method of
heating the water. While older plants burn fossil fuels, nuclear plants depend on
the heat that occurs during nuclear fission, when one atom splits into two
(source: www.naturalgaz.org).

Active vocabulary
64. Try to memorize the following words and phrases.

coolant XJIaJlareHT
torrent MMOTOK

image N300pakKCHHE
coal- burning yTJie CKUTAIONTUH
flicker MeplaTh

to praise XBaJIUTh

to invoke BBI3BIBATH

to emit UCITyCKaTh
cosmic KOCMHUYECKHI
impressive BIIE€YATIISAIONIA I
overall B 001IIEM

65. Choose the right word.

1) Nuclear power is (reduced/generated/ increased) using Uranium, which
Is a metal mined in various (parts / kinds / stages) of the world.

2) The first large—scale nuclear power station (demolished /closed/opened)
at Calder Hall in Cumbria, England, in 1956.

3) Some (cargo / civil / military) ships and submarines have nuclear power
plants for (chambers / engines /fission).
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4) (Metal / concrete) plays an important role in containing (nuclear /
radioactive) materials.

66. Answer the following questions and give examples.

1) What do statistics of 2008 show?

2) What countries depend on nuclear power more than others?

3) What is the same about nuclear power and coal burning power plants?
4) What is the key difference between them?

5) What is fission?

6) What are people's opinions related to nuclear power?

7) What accidents make them feel negative?

8) How many countries depend on nuclear power?

9) When you hear the words "nuclear power", what do you imagine?
10) Isthere any difference between words "nuclear" and "atomic"?

67. Decide whether the following statements are true or false according to the text.

1) They provided more than 15 percent of the world's electricity in 2008.

2) In France about 77 percent of the country's electricity comes from nuclear
power.

3) In Baltic republics nuclear power plants supply 65 percent of the electricity
overall.

4) The technology of nuclear power is a low-cost, low-emission alternative to
fossil fuels.

5) It doesn't produce any negative impact.

6) According to data of July 2008, there were more than 430 operating nuclear
power plants.

7) In the United States some states benefit more than others.

8) Power plants that depend on atomic energy don't operate that differently from a
typical fuel burning power plant.

9) Coal burning power plant heats water into pressurized steam, which drives a
turbine generator.

10) Nuclear plants depend on the heat that occurs during nuclear fusion.

68. Write a summary of Text B.

69. Match the Russian and English equivalents.

a) to flicker through one’s mind 1) M3BICKATh HOJIB3bI OOJIBIIIE OCTATBHBIX
b) concrete coolant towers 2) IJ1aBHOE OTIINYHME
c) torrents of steam 3) rpuboBHIHOE 00IAKO
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d) amushroom cloud 4) rpaHAMO3HAs SHEPTUSI

e) to praise the technology 5) NpOMENIbKHYTh B FOJIOBE

f)  to benefit more than others 6) map o1 JaBJICHUEM

g) cosmic energy 7) HOTOKH TMapa

h) pressurized steam 8) TypOoreneparop

1) the key difference 9) PEBO3HOCUTH TEXHOJIOTHIO

J)  aturbine generator 10) OeTOHHBIE OXJIaUTEIbHbIEC OAIHU

70. Translate the text into Russian in written form paying attention to active
vocabulary.

What is a Difference Between Atomic and Nuclear Energy?

Nuclear energy or atomic energy is the type of energy that comes from the
nuclei of atoms. Both protons (positive electric charge) and neutrons (neutral) are
found in the nucleus of an atom. The nucleus contains most of the mass of an
atom, Energy is released any time there is a change in an atom's nucleus.

But "atomic energy" is really a misnomer for nuclear energy. It is the
fission of the nucleus which causes energy to be released. At the atomic level we
are dealing with chemical reactions, but in the early days people did talk of atomic
power and atomic bombs.

71. Answer the following question and read the text below to check your answer.
How many tons of wastes does a nuclear power plant generate per year?

Text C. Pros and cons of nuclear power plants

Whether you view nuclear power as the promise for a better tomorrow or a
whopping down payment on a mutant filled apocalypse, there's a good chance you won't
be easily converted to the other side. After all, nuclear power boasts a number of
advantages, as well as its share of downright depressing negatives.

As far as positives go, nuclear power's biggest advantages are tied to the simple
fact that it doesn't depend on fossil fuels. Coal and natural gas power plants emit carbon
dioxide into the atmosphere, contributing to climate change. With nuclear power plants,
CO2, emissions are minimal.

According to the Nuclear Energy Institute, the power produced by the world's
nuclear plants would normally produce 2 billon metric tons of CO, per year if they
depended on fossil fuels. In fact, a properly functioning nuclear power plant actually
releases less radioactivity into the atmosphere than a coal fired power plant. By not
depending on fossil fuels, the cost of nuclear power also isn't affected by fluctuations in
oil and gas prices.
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As for negatives, nuclear fuel may not produce CO2 but it does provide its share of
problems. Historically, mining and purifying uranium hasn't been a very clean process.
Even transporting nuclear fuel to and from plants poses a contamination risk. And once
the fuel is spent, you can't just throw it in the city dump. It's still radioactive and
potentially deadly.

On average, a nuclear power plant annually generates 20 metric tons of used
nuclear fuel, classified as high—level radioactive waste. When you take into account
every nuclear plant on the Earth, the combined total climbs to roughly 2,000 metric tons
yearly.

All of this waste emits radiation and heat, meaning that it will eventually
corrode any container and can prove lethal to nearby life forms. As if this
weren't bad enough, nuclear power plants produce a great deal of low-level
radioactive waste in the form of radiated parts and equipment.

Eventually spent nuclear fuel will decay to safe radioactive levels, but it takes
tens of thousands of years. Even low-level radioactive waste requires centuries to
reach acceptable levels. Currently, the nuclear industry lets waste cool for years
before mixing it with glass and storing it in massive cooled, concrete structures. In
the future, much of this waste may be transported deep underground. In the
meantime, however, this waste has to be maintained, monitored and guarded to
prevent the materials from falling into the wrong hands. All of these services and
added materials cost money — on top of the high costs required to build a plant.

Nuclear waste can pose a problem, and it's the result of properly functioning
nuclear power plants. When something goes wrong, the situation can turn
catastrophic. The Chernobyl disaster is a good recent example. In 1986 the
Ukrainian nuclear reactor exploded, spewing 50 tons of radioactive material into
the surrounding area, contaminating millions of acres of forest. The disaster forced
the evacuation of at least 30,000 people, and eventually caused thousands to die
from cancer and other illnesses.

Active vocabulary

Try to memorize the following words and phrases.

city dump rOpOJICKas CBaKa
to contribute BHECTH CBOM BKJIAJI
to pose IIPEACTABIIATH

to purify OYHCTHUTD

to guard OXPaHSITh

lethal JeTaIbHBIN
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72. Decide whether the following statements are true or false according lo the
text.

1) A coal- fired power plant discharges less radioactivity into the atmosphere than
a nuclear power plant.

2) There is always a contamination risk while transporting nuclear fuel to and
from plants.

3) Nuclear power depends on fossil fuels.

4) Coal and natural gas power plants contribute to climate change.

3) A nuclear power plant generates high— level radioactive waste.

5) It takes tens of years for spent nuclear fuel to decay to safe radioactive levels.
6) Now the nuclear industry mixes wastes with glass and cool them for years.

73. Answer the following questions and give examples.

1) Are CO, emissions minimal or maximal from nuclear power plants? Why?
Why not?

2) What isn't the cost of nuclear power affected by?

3) What problems does nuclear fuel produce?

4) Does nuclear power have a number of drawbacks? Why? Why not?

5) Why can't we throw nuclear fuel after it has been spent?

6) What do radioactive wastes emit?

7) How many years does low-level radioactive waste require to reach acceptable
levels?

8) How are nuclear wastes stored?

9) What has to be done to radioactive wastes?

74. Find key words and phrases which best express the general meaning of each
paragraph.

75. Write a summary of Text C.
76. Put the statements into the correct column. Analyze the advantages and

disadvantages of nuclear power.
Advantages Disadvantages

1) Nuclear power costs about the same as coal, so it's not expensive to make.
2) Although not much waste is produced, it is very, very dangerous.
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3) It must be sealed up and buried for many years to allow the radioactivity
to die away.

4) Produces small amounts of waste.

5) Nuclear power is reliable.

6) Does not produce smoke or carbon dioxide, so it does not contribute to the
greenhouse effect.

7) 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.

8) Produces huge amounts of energy from small amounts of fuel.

9) People are increasingly concerned about this — in the 1990's nuclear
power was the fastest growing source of power in much of the world. In 2005 it's
the second slowest growing.

4. RENEWABLE SOURCES OF ENERGY

1. Discuss in your group the prospects of nuclear power development in Russia.
Find out additional information.

2. Answer the following questions and read the text below to check your answer.
1) What is the difference between renewable and non— renewable energy sources?
2) Why is it so important to develop alternative energy sources?

Text A. The pros and cons of alternative energy

Oil and oil products make the world go round, some would say. Just about
every piece of equipment or type of machinery uses oil to run. Oil, however, is a
«non-replenishable» resource, and when it runs out, how will we run our
equipment and machinery? In response to this question, many are trying to develop
alternative sources of energy. Hopefully, these alternative sources will make the
world less dependent on the limited supply of oil.

There are a number of types of alternative energy sources which have
already been developed. They include:

Energy from the sun. Known as solar energy, this powerful and unlimited
source of energy would offer us a very efficient alternative to oil, and it is a free
resource.

If solar power were properly developed, it could easily become our primary
power source. The use of solar power is especially attractive in areas that have long
days and not much cloud cover. It is therefore ideal for less developed areas which
may be far from the more traditional power sources.

The problem is that capitalizing on this powerful resource is not as simple as
it seems. Locations with limited daylight hours or consistently overcast skies do
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not receive the amount of light required to store the energy, in addition, locations
that do not have wide expanses of land available will not be able to tap this re-
source, since the photocells necessary to collect and store the sunlight require large
tracts of land.

Wind. The power of the wind was harnessed hundreds of years ago to run
windmills, which directly ran mills on farmlands. The same principle can now be
used, with the addition of storage capacity, to supply as much as 20 % of our
energy needs. In locations with strong winds, such as along the seashore, or in the
mountains, wind can easily be harnessed to run generators to create electricity. This
IS an energy alternative that is safe and clean: no harmful carbon dioxide or other
gases are produced in the creation of electricity through wind power. However,
there are many areas that don't receive enough wind to make it a reliable source.

Hydroelectric energy. A powerful surge of water sluicing over a cliff
creates a tremendous source of energy. This is the concept behind the construction
of the many dams in the world today. Hydroelectric energy is another clean
alternative to oil, since it does not produce waste or pollution. Energy produced by a
dam is cheap and adaptable, but the cost of building a dam is very high and, without
destroying entire potentially habitable areas, it is difficult to find locations for
dams. Tidal energy — the power of water can also be harnessed on a smaller scale
by the use of tidal flow. This alternative is very limited, however, since not every
area has bodies of water with strong tidal flows, and the concern over the effect on
fish and birds in the area raise many concerns. It is also not a steady source of
energy, since tides move in twice daily movements. For this reason there are only
nine workable sites for this type of power and only two being used.

Biomass. Biomass can be considered a nice way of speaking of waste.
Animal waste, rotten crops and grains, residues from wood mills and aquatic
waste can all be fermented to form an alcohol that is comparable to coal in its
energy producing powers. It also produces greenhouse gases, making it one of the
less attractive alternative energy sources. In addition to these more «natural»
sources of energy production, fusion, fuel cells, nuclear, geothermal and hydrogen
energies can be used for our future needs for power. These have negative
environmental effects and so are questioned as alternative sources, but doesn't oil
have as many, if not more negative effects?

Active vocabulary
Try to memorize the following words and phrases.

photocell doTosEeMEHT
surge of water BCILIECK BO/IbI
concern 0EeCIOKOHCTBO
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to run out BBIOEKATH

to capitalize U3BJICYb BBITOTY

to tap a resource 3aJICCTBOBATH PECYPC
to sluice IIPOMBIBATh

overcast 001ayHbIN

non- replenishable HEBOCIIOJTHUMBIN
adaptable PUCTIOCAOTUBAIOIIANACS
habitable oOuTaeMbIH

properly IIPaBHIILHO

3. Choose the right option.
Renewable energy sources

1) I am heat energy from inside the Earth. | heat underground rocks and
water. Sometimes | am buried too deep to use. |am clean energy.

a) Biomass

b) Geothermal

¢) Wind

2) I am the energy in things that used to be alive. My energy is stored in
trees, plants, and garbage. You can burn me to make heat and electricity. | can
pollute the air when I am burned.

a) Petroleum

b) Biomass

¢) Wind

3) | am the energy in moving water. Dams can harness my energy. My power
can make electricity. | am clean, cheap energy.

a)  Wind

b)  Hydropower

C) Natural gas

4) 1 am the energy in moving air. Some places have a lot of me, others only a
little. Machines with blades capture my energy, turning it into electricity. I don’t
pollute the air, but cause noise pollution.

a)  Nuclear power

b)  Wind

c)  Solar Energy

5) | make plants grow and | give you light. I make the wind blow and the rain
fall. Today, it costs a lot to harness my energy. Photovoltaic cells can turn my energy
into electricity.

a)  Solar Energy

b)  Water
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C) Geothermal

Nonrenewable energy sources

2) | look like a shiny black rock. I am a fossil fuel that is buried
underground. | am often transported by river barges. | can pollute the air when | am
burned to make electricity.

a) Coal

b)  Solar Energy

c)  Biomass

3) | am a gas with no color, no taste and no smell. Companies give me a
funny smell so that you can tell if | escape. Companies drill wells to pump me from
the ground. | am the cleanest fossil fuel.

a)  Petroleum

b)  Oxygen

C) Natural gas

3) People drill wells to pump me from the ground and under the ocean. | am
made into lots of things, like gasoline and plastics. | make more energy than any
other energy source. | am a fossil fuel that pollutes the air when I am burned.

a) Petroleum

b) Geothermal

c) Coal

4) My energy is used to make electricity. | am used to make nuclear power.
My energy does not pollute the air. My waste is radioactive and can be dangerous.

a) Uranium

b) Wind

c) Solar energy

5) I am used in farms and in backyard grills. I am portable and can be shipped
in tanks and bottles. | am a fossil fuel that is buried underground. I am clean burning.

a) Biomass

b) Coal

c) Propane

4.  Translate the following sentences from Russian into English.

1)  CooTBeTCTBEHHO, HEO0X0aAUMO 0O0jice NPHCTAIBLHO PACCMOTPETh
BO3MOXHOCTb HMCIIOJb30BaHHA AJIbTCPHATUBHBIX MCTOYHHMKOB OHCPIHUH, TAKHX KaK
COJIHIIE, BETEP, BOJA U T.[.

2) Bce nctounnky sHEpTruM MOTYT TOAPA3ACIATHCS Ha BO3OOHOBIISIEMBIC U
HEBO300HOBJISIEMEIE.

3) OCHOBHBIM HEAOCTAaTKOM MHCKOIIa€MbIX BHJIOB TOIINIMBA ABJIAIOTCA
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BpEIIHOE BO3JICHCTBUE HA OKPYKAMIIYIO CPEeIy M TO, YTO OHH OBICTpEE MCCSIKAIOT,
94eM BO30OHOBIISTFOTCSI.

5. Decide whether the following statements are true or false according to the
text.

1) The use of solar power is especially attractive in areas with limited daylight
hours or consistently overcast skies.

2) The power of the wind has been developed recently.

3) Carbon dioxide or other gases can be produced in the creation of electricity
through wind power.

4) Almost every piece of equipment or type of machinery uses gas to run.

6) There are few types of alternative energy sources which have already been
developed.

7) Solar energy is a powerful and unlimited source of energy and it is a free
resource.

8) Hydroelectric energy doesn't generate waste or pollution.

9) Energy produced by a dam is expensive and adaptable, but the cost of dam
construction is very cheap.

10) There are only nine workable sites for tidal power and only two are in use.
11) Because of greenhouse gases, biomass is one of the less attractive alternative
energy sources.

6. Answer the following questions.

1)What is the concept behind the construction of the many dams in the world
today?

2)What are the pros and cons of tidal energy?

3) What wastes can be fermented to form an alcohol?

4) What are the pros and cons of biomass?

5) What types of alternative energy sources have been developed yet?
6) Where is solar power especially attractive?

3)What is the main problem with capitalizing on solar power?
7)Where was the power of wind harnessed for the first time?

8) What types of landscape have strong winds?

9)Wind energy is safe and clean, isn't it? Prove it.

10)Why isn't wind power reliable in some areas?
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7. What parts of the text can you define? Do they correspond to the paragraphs?
Name each part.

1 4,
2. S.
3.

8. Find key words and phrases which best express the general meaning of each
part.

9. Make an oral report on Text A.
10.Discuss with your groupmates or in pairs:

1) What are the advantages and disadvantages of alternative energy sources?
2) What are the prospects of alternative energy sources harnessing in different
countries? (Find out additional information).

11. Read the following text and translate the words in brackets. Make an abstract
of the text in 2 — 3 sentences.

In 2009 substantial investments were made to improve Belarus'
(60306n061556Mble  ucmounuku) capacity, with proposals including three
hydroelectric plants, several (6uomacca) and combined heat and power plants, plus
the (cmpoumenvcmeo) of over 2.400 (sempsixu). Of all renewables, (6uomonauso)
IS most (npusrexamenwvust) t0 Belarus because of the vast (nrowaos) of forest and
farmland across the republic.

Biofuel facilities are being constructed in the southern towns of Mozyr and
Bobruisk to (nmpouzsooums) 650 million litres of bio— ethanol a year, and
(xumuueckuir) company Azot is experimenting with the production of methyl ether
from rape oil.

Biomass also offers ways to (eéoccmanasnuseams) land (3aepsznennwiit) by
the Chernobyl disaster as the growing and harvesting process helps (ouucmxka) the
land.

12. Read the text below.
Text B. How solar energy works

Solar energy — power from the sun — is free and inexhaustible. This vast,
clean energy resource represents a viable alternative to the fossil fuels that
currently pollute our air and water, threaten our public health, and contribute to
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global warming. Failing to take advantage of such a widely available and low-
Impact resource would be a grave injustice to our children and all future
generations.

In the broadest sense, solar energy supports all life on Earth and is the
basis for almost every form of energy we use. The sun makes plants grow, which
can be burned as «biomass» fuel or, if left to rot in swamps and compressed
underground for millions of years, in the form of coal and oil. Heat from the sun
causes temperature differences between areas, producing wind that can power
turbines. Water evaporates because of the sun, falls on high elevations, and rushes
down to the sea, spinning hydroelectric turbines as it passes. But solar energy
usually refers to ways the sun's energy can be used to directly generate heat,
lighting, and electricity

The solar resource. The amount of energy from the sun that falls on Earth's
surface is enormous. All the energy stored in Earth's reserves of coal, oil, and natural
gas is matched by the energy from just 20 days of sunshine. Outside Earth's
atmosphere, the sun's energy contains about 1,300 watts per square meter. About
one third of this light is reflected back into space, and some is absorbed by the
atmosphere (in part causing winds to blow).

By the time it reaches Earth's surface, the energy in sunlight has fallen to
about 1,000 watts per square meter at noon on a cloudless day. Averaged over the
entire surface of the planet, 24 hours per day for a year, each square meter collects
the approximate energy equivalent of almost a barrel of oil each year, or 4,2
kilowatt hours of energy every day.

This figure varies by location and weather patterns. Deserts, with very dry
air and little cloud cover, receive the most sun more than six kilowatt hours per day
per square meter. Northern climes get closer lo 3.6 kilowatt hours.

Passive solar design for buildings. One simple, obvious use of sunlight is to
light our buildings. If properly designed, buildings can capture the sun's heat in the
winter and minimize it in the summer, while using daylight year round. Buildings
designed in such a way are utilizing passive solar energy a resource that can be
tapped without mechanical means to help heat, cool, or light a building. South
facing windows, skylights, awnings, and shade trees with the sun in mind can be
comfortable and beautiful places to live and work.

Solar heat collectors. Besides using design features to maximize their use of
the sun, some buildings have systems that actively gather and store solar energy.
Solar collectors, for example, sit on the rooftops of buildings to collect solar energy
for space heating, water heating, and space cooling. Most are large, flat boxes
painted black on the inside and covered with glass. In the most common design,
pipes in the box carry liquids that transfer the heat from the box into the building.
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This heated liquid usually a water alcohol mixture to prevent freezing is used to
heat water in a tank or is passed through radiators that heat the air. Oddly enough,
solar heat can also power a cooling system. Today, about 1,5 million U.S. homes
and businesses use solar water heaters. In other countries, solar collectors are much
more common; Israel requires all new homes and apartments to use solar water
heating, and 92 percent of the existing homes in Cyprus already have solar water
heaters. With natural gas prices at historically high levels, solar water and space
heaters have become much more economic.

The future of solar energy. Solar energy technologies poised for
significant growth in the 21st century. More and more architects and contractors
are recognizing the value of passive solar and learning how to effectively
incorporate it into building designs. Solar hot water systems can compete
economically conventional systems in some areas. And as the cost of solar PV
continues to decline, these systems will penetrate increasingly larger markets.
In fact, the solar PV industry aims to provide all new U.S. electricity generation
by 2025.

Aggressive financial incentives in Germany and Japan have made these
countries global leaders in solar deployment for years (source:
WWW.eCc0oenergysc.com)

Active vocabulary
Try to memorize the following words and phrases.

elevation BBICOTA

injustice HECTIPaBETUBOCTh
to evaporate HCIIapATHCS

to capture 3aXBaTUTh

to spin BpaIaThCs

to absorb HOTJIONIATh

to rot THUTh

to penetrate IIPOHUKATH
inexhaustible HeHcUepracMbIi
viable KU3HECTIOCOOHBIN
low— impact C HU3KOM OTHauei

13. Read the following international words.

basis atmosphere to minimize
turbine meter radiator
hydroelectric to absorb percent

to generate equivalent financial
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14. Decide whether the sentences are true or false according to the text.

1) The sun's energy contains about 1,500 watts per square meter outside
Earth's atmosphere.

2) The sun's energy reduces to about 1,000 watts per square meter at noon on
a cloudy day.

3) Each square meter collects the energy equivalent of 5,2 kilowatt— hours of
energy every day.

4) Skylights, south — facing windows are the examples of passive solar
energy.

5) Solar collectors are installed on the roofs of buildings to accumulate solar
energy for heating.

6) Energy from the sun is the basis for almost every form of energy we use.

7) Solar energy occurs as a result of temperature differences between areas.

8) Solar energy is considered to be the ways the sun energy is used to directly
generate heat.

9) Solar collectors use a water — alcohol mixture to prevent drying up.

10) About 1,5 million German homes and enterprises use solar water heaters
currently.

11) Solar hot water systems have become a good alternative to conventional
systems in some areas.

12) The purpose of the solar PV industry is to provide half of all new U.S.
electricity generation by 2035.

15. Answer the following questions and give examples.

1) How many watts per square meter does the sun's energy contain?

2) How much energy on average does square meter collect for a year?

3) How does this figure vary?

4) What are the main advantages of solar energy?

5) What does solar energy contribute to?

6) What is an obvious use of sunlight for buildings?

7) What are the systems that gather and store solar energy?

8) What countries with active harnessing of solar power for buildings do you know?
9) What are the prospects of solar energy technologies in the nearest future?
10) What countries are leaders in solar deployment?

16. Find key words and phrases which best express the general meaning of each
paragraph.

17. Write a summary of Text B.

18. Discuss with your groupmates or in pairs:
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1) What is the main problem with solar panels usage in Russia?
2) Is it possible to use energy from the sun for industrial purposes in our Republic?
Why? Why not?

20. Match the appropriate derivatives and translate them into Russian.

1)  toexhaust a) injustice

2)  current b) vapor

3)  tojustify ¢) south — facing
4)  toevaporate d) to affect

5)  cloudy e) currently

6)  sunlight f) inexhaustible
7)  equivalent g) atmosphere
8)  sphere h) cloudless

9) tolocalize 1) requirement
10) to face J) sunny

11) torequire K) equal

12) effectively ) location

21. Translate the following words and phrases into English using the vocabulary
of the text.

HpI/I HaaJIC)KaIEM IIPOCKTUPOBAHHMHN, AKTHBHO HAKaIlJIMBATh WU COXPAHATD,
Harperas JKUIKOCTb, BOJHO— CIIUPTOBOU pacTtBop, MpeaoTBpamaTh
3aMOpPaXKUBAHUC, 3HAUYUTEIbHBIN pPoOCT, OSHCPrud COJIHIA, ’KU3HECIIOCOOHAs
AJIbTCPHATHUBA, IIUPOKO ,I[OCTynHBIﬁ, BOCIIOJIB30BATHLCA IIPCUMYIICCTBOM, 6OJ'II>IHOG
ynyiieHue (HeclnpaBeJIMBOCTh), B HaumOoJiee MIMPOKOM CMBICIE, pa3HUIla B
TEMIEPATyYPHOM PEXKUME, MPOU3BOAUTH HEMOCPEACTBEHHO, MOBEPXHOCTh 3€MJIH,
pacCIiOJIOKCHHUC u CHUHOIITHYECKAA CuTyanus, O0CO3HaBaTh OEHHOCTbD,
TpaaAuIIUOHHBIC CUCTCMBI.

22. Read and translate into Russian the manual for the solar panel battery.

How does the solar power system work? The panel converts the Sun's
energy into a direct current (DC) electric current. The current flows to the
controller. Then it can flow from the controller to the lamps. Or it can flow from the
controller into the battery. The battery stores the electricity. The current can flow
from the battery into the lamps through the controller.

If the Sun shines, the DC current can flow from the panel, through the
controller and into the lamps. If the Sun doesn't shine, the current can flow from
the battery, through the controller and into the lamps. If the lamps are off, the
current can flow from the panel, through the controller, and into the battery.
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The controller controls the flow of the current. If the battery is full, the
controller stops the flow from the panel into the battery. If the battery is empty, the
controller stops the flow from the battery into the lamps.

d) Identify the equipment from the description. There are two extra words.
a) controller c) cable e) electrical current
b) solar panel d) battery f) radiator

1) It converts energy from the Sun into electricity.

2) It stores the electricity.

3) It controls the flow of the current.

4) It flows from the panel, through the controller and into the lamps.

Text C. Solar cells

In a sunny climate, you can get enough power to run a 100W light bulb from
just one square meter of solar panel. This was originally developed in order to
provide electricity for satellites, but these days many of us own calculators powered
by solar cells. People are increasingly installing PV panels on their roofs. This costs
thousands of pounds, but if you have a south— facing roof it can help with your
electricity bills quite a bit, and the government pays you for any extra energy you
produce and feed back into the National Grid (called the "feed in tariff").

1. But what do solar panels cost?

2. How much might they generate for you?

3. What's the "payback time" until the money you've saved on bills is more
than the cost of installation?

Solar water heating, where heat from the Sun is used to heat water in glass

panels on your roof. This means you don't need to use so much gas or electricity to
heat your water at home. Water is pumped through pipes in the panel. The pipes are
painted black, so they get hotter when the Sun shines on them. The water is pumped
in at the bottom so that convection helps the flow of hot water out of the top.
This helps out your central heating system, and cuts your fuel bills. However, with
the basic type of panel shown in the diagram you must drain the water out to stop the
panels freezing in the winter. Some manufacturers have systems that do this
automatically. Solar water heating is easily worthwhile in places like California and
Australia, where you get lots of sunshine. Mind you, as technology improves it's
becoming worthwhile in the UK.

This "Thermomax™ panel is made of a set of glass tubes. Each contains a metal
plate with a blue ash coating to help it absorb solar energy from IR to UV, so that
even in diffuse sunlight you get a decent output. The air has been removed from the
glass tubes to reduce heat loss, rather like a thermos flask.
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Up the back of the metal plate is a "heat pipe", which looks like a copper rod
but contains a liquid that transfers heat very quickly to the top of the glass tube. A
water pipe runs across the top of the whole thing and picks up the heat from the
tubes.

Solar boilers

The main way that a conventional gas "combination boiler" continually wastes
energy is by replenishing stored water as soon as the volume or temperature
decreases. With solar powered boilers, this is instead fuelled by the solar power
collected through panels on the roof of your home. The power collected through the
solar tiles is used to fuel and therefore heat a separate water cylinder, thus saving
energy throughout the course of every day. Another smaller tank, still powered by
gas, is provided with most solar boiler installations as a backup.

Solar furnaces use a huge array of mirrors to concentrate the Sun's energy into
a small space and produce very high temperatures.

What is the principle of harnessing wind power?

Text D. Energy from wind

Wind is simple air in motion. It is caused by the uneven heating of the earth's
surface by the sun. Since the earth's surface is made of very different types of land
and water, it absorbs the sun’s heat at different rates.

During the day, the air above the land heats up more quickly than the air
over water. The warm air over the land expands and rises, and the heavier, cooler
air rushes in to take its place, creating winds. At night, the windy are reversed
because the air cools more rapidly over land than over water In the same way the
large atmospheric winds that circle the earth are created because the land near the
earth's equator is heated more by the sun than the land near the North and South
Poles.

Today, wind energy is mainly used to generate elecricity. Wind is called a
renewable energy source because the wind will blow as long as the sun shines.

Since ancient times, people have harnessed the winds energy. Over 5,000
years ago, the ancient Egyptians used wind to sail ships on the Nile River. Later,
people built windmills to grind wheat and other grains. The earliest known
windmills were in Persia (Iran). These early windmills looked like large paddle
wheels. Centuries later, the people of Holland improved the basic design of the
windmill. They gave it propeller type blades, still made with sails. Holland is
famous for its windmills.

American colonists used windmills to grind wheat and corn, to pump water,
and to cut wood at sawmills. The oil shortages of the 1970s changed the energy
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picture for the country and the world. It created an interest in alternative energy
sources, paving the way for the reentry of the windmill to generate electricity.

Like old fashioned windmills, today's wind machines use blades to collect
the wind's kinetic energy. Windmills work because they slow down the speed of
the wind. The wind flows over the airfoil shaped blades causing lift, like the effect
on airplane wings, causing them to turn. The blades are connected to a drive shaft
that turns an electric generator to produce electricity.

With the new wind machines, there is still the problem of what to do when
the wind isn't blowing. At those times, other types of power plants must be used to
make electricity.

There are two types of wind machines (turbines) used today based on the
direction of the rotating shaft (axis): horizontal axis wind machines and vertical
axis wind machines. The size of wind machines varies widely. Small turbines
used to power a single home or business may have a capacity of less than 100
kilowatts. Some large commercial sized turbines may have a capacity of 5
million watts, or 5 megawatts. Larger turbines are often grouped together into wind
farms that provide power to the electrical grid.

Horizontal axis. Most wind machines being used today are horizontal
axis type. Horizontal axis wind machines have blades like airplane propellers. A
typical horizontal wind machine stands as tall as a 20 story building and has
three blades that span 200 feet across. The largest wind machines in the world have
blades longer than a football field! Wind machines stand tall and wide to
capture more wind.

Vertical axis.  Vertical axis wind machines have blades that go from
top to bottom and the most common type looks like giant two— bladed egg
beaters. The type of vertical wind machine typically stands 100 feet tall and 50 feel
wide. Vertical axis wind machines make up only a very small percent of the wind
machines used today.

Wind power plants, or wind farms as they are sometimes called, are
clusters of wind machines used to produce electricity. A wind farm usually has
dozens of wind machines scattered over large area. The world's largest wind farm,
the Horse Hollow Wind Energy Center in Texas, has 421 wind turbines that
generate enough electricity to power 220,000 homes per year.

Unlike power plants, many wind plants are not owned by public utility
companies. Instead they are owned and operated by business people who sell the
electricity produced on the wind farm to electric utilities. These private
companies are known as Independent Power Producers.

Operating a wind power plant is not as simple as just building a windmill
in a windy place. Wind plant owners must carefully plan where to locate their
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machines. One important thing to consider is how fast and how much the wind
blows.

As a rule, wind speed increases with altitude and over open areas with no
windbreaks. Good sites for wind plants are the tops of smooth, rounded hills, open
plains or shorelines, and mountain gaps that produce wind tunneling.

Wind speed varies throughout the country. It also varies from season to
season.

New technologies have decreased the cost of producing electricity from
wind, and growth in wind power has been encouraged by tax breaks for renewable
energy and green pricing programs. Many utilities around the country offer green
pricing options that allow customers the choice to pay more for electricity that
comes from renewable sources.

Most of the wind power plants in the world are located in Europe and in the
United States where government programs have helped support wind power
development. The United States ranks second in the world in wind power capacity,
behind Germany and ahead of Spain and India. Denmark ranks number six in the
world in wind power capacity but generates 20 percent of its electricity from wind.

In the 1970s, oil shortages pushed the development of alternative energy
sources. In the 1990s, the push came from a renewed concern for the environment
In response to scientific studies indicating potential changes to the global climate
if the use of fossil fuels continues to increase. Wind energy is an economical
power resource in many areas of the country. Wind is a clean fuel; wind farms
produce no air or water pollution because no fuel is burned. Growing concern
about emissions from fossil fuel generation, increased government support, and
higher costs for fossil fuels (especially natural gas and coal) have helped wind
power capacity grow substantially over the last 10 years.

The most serious environmental drawbacks to wind machines may be their
negative effect on wild bird populations and the visual impact on the landscape. To
some, the glistening blades of windmills on the horizon are an eyesore; to others,
they're a beautiful alternative to conventional power plants.

Active vocabulary
Try to memorize the following words and phrases.

windmill BETpsIHAs MEJIbHUIIA
paddle wheel JIOTTACTHOE KOJIECO
shaft BaJl

sawmill JICCOTTHITKA

airfolil a’pOTMHAMUYICCKUHT
cluster KJIacTep
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altitude

tax break

propeller— type blades
sail

axis

wind tunneling

wind farm

electrical grid

public utility company
green pricing program
to rush

to cause

to reverse

to scatter

to rotate

to capture

to span

BBICOTA
HAJIOTOBas TbIOTa

JIOTIACTH KPBUIHUATOU (DOPMBI

TUTBITH

0Cb

BETEp TYHHEINPOBAHUS

BETPOBAS AJIEKTPOCTAHIINS

AIIEKTPOCETh

KOMMYHAJILHOE TIPEATIPUSITHE

porpaMMa KOJIOTUIHOTO 1IEHO00pa30BaHUs
CTICIIIUTh

BEBI3BIBATH

OTMCHHTH

pazOpachiBaTh

BpaIaThCs

3aXBaTHUTh

OXBAaTUTbh, KPYTUTh

23. Put the following sentences in the correct order according to the text.

1)  The large atmospheric winds that circle the earth are created because

the land near the earth's equator is heated more by the sun than the land near the
North and South Poles.

2) ___ There are horizontal- axis and vertical- axis wind machines.

3) __ Wind power plants are clusters of wind machines used to produce
electricity.

4) _ Wind is caused by the uneven heating of the earth's face by the sun.

5) _ Like old fashioned windmills, today's wind machines use blades to
collect the wind's kinetic energy.

6) A typical horizontal wind machine stands as tall as a 20-story
building and has three blades that span 200 feet across.

7)  Over 5,000 years ago, the ancient Egyptians used wind to sail ships on
the Nile River.

8)  Government programs adopted in Europe and in the US support
wind power development.

9) _ Vertical- axis wind machines have blades that go from top to bottom
and usually look like a giant two— bladed egg beaters.

10) _ Wind plants may be owned by public utility companies or business
people.
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11) _ New technologies have decreased the cost of producing electricity from
wind, and growth in wind power has been encouraged by tax breaks for renewable
energy and green pricing programs.

12) _ Potential changes to the global climate pushed the development of
alternative energy sources in the 1990s.

e) Make the following statements true according to the text.

1)  The blades are joined to a drive shaft that turns a windmill to produce
electricity.

2)  Small turbines may have a capacity of more than 100 kilowatts and some
large turbines may have a capability of 5 megawatts.

3)  The most popular wind machines are vertical axis.

4)  Many wind plants as well as power plants are not owned by public utility
companies.

5)  Operating a wind power plant is easier than just building a windmill in a
windy place.

6)  The air above the water heats up more quickly than the air over land
during the day.

7)  Contrary the air cools more slowly over land than over water and the
winds are reversed at night.

8)  The earliest known windmills were in Holland.

9)  American colonists created an interest in alternative energy sources.

10) Wind speed remains constant throughout the country but it varies from
season to season.

11) The cost of producing electricity from wind has been increased by new
technologies.

12)  The negative effect on wild bird populations and the visual impact on the
landscape are the most serious environmental advantages of wind machines.

f) Answer the following questions and give examples.

1) What changed the energy picture for the world in the 1970s?

2) How do windmills work?

3) Why does the earth's surface absorb the sun's heat at different rates?

4) What is the problem with the new wind machines? What is the solution?
5) What are wind machines based on?

6) What are wind farms?

7) How did the early windmills look like?

8) Who improved the basic design of the windmill later?
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9) What is the difference between the horizontal - axis and vertical - axis wind
machines?

10) The world's largest wind farm is located in Texas, isn't it?

11) Who owns wind plants?

12) What sites are suitable for wind plants?

13) What has helped wind power capacity grow substantially over the last 10 years?
14) What are the advantages of wind energy?

15) What are the disadvantages of wind machines?

g)  Write a summary of Text D.

h)  Discuss with your groupmates or in pairs:

What are the main problems with wind power usage in Russia? Is it possible to
use energy from the wind for industrial purposes in our country? Why? Why not?
What European countries actively utilize wind energy? Give examples. (Find out
additional information).

) Fill in the gaps with the words from the text.

1)  Wind farms are considered to be ... of wind machines used to produce ...

2)  The types of wind machines are based on the direction of rotating ...

3)  Many power plants are ... by business people who sell the electricity from the
wind farm to ...

4)  Good sites for wind plants are the tops of... hills and mountain...

5)  Wind speed increases with ...

6) Many utilities around the U.S. offer ... to the customer to support alternative

7)  Germany ... first in the world in wind power ...

8)  The most serious environmental ... to the wind machines are their negative
effect on ...

) Find the defined words in the text.

1) The height of an object or structure above a reference level, usually
above sea level or the Earth's surface.

2) A fence or a line of trees that gives protection from the wind by breaking
its force.

3) A company that performs a public service; subject to government
regulation.

4) Energy or a substance given out by something.

5) A tax deduction that is granted in order to encourage a particular type of
commercial activity.
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