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UNIT 1. POWER ENGINEERING BASICS

Learning outcomes

e  Talking about the phenomenon of energy and its specific features

e Determining the difference between renewable and non-renewable
energy sources

e  Mastering the skills of describing pie charts

Starting point

1. What do you remember from the course of physics about energy and
power? Are these words synonyms?

2. Do you agree that all nonrenewable energy sources are represented by
fossil fuels?

3. Give definitions of potential and kinetic energy in your own words.

Task 1. Enlarge your vocabulary by restoring the offered words. Use the

brainstorm activity method.

ENERGY is Energy comes in different
the a...y to do work forms:
. E...
. Ch...
There are two types of energy: . G...
. Stored (p...) energy . G...
. Working (k...) energy . H... (thermal)

. L... (radiant)
. M...n (kinetic)
U Nu...

Energy sources can be categorized as re...e or nonre...e.



Task 2. Insert the words given below into the blanks. Mind that there are
three irrelevant words.

When we use electricity in our home, the electrical power was probably 1)
by burning coal, by a 2) reaction, or by a 3) plant at a dam. Therefore, coal, nuclear
and hydro are called energy 4). When we fill up a gas tank, the source might be 5)
or ethanol made by growing and 6) corn.

Energy sources are divided into two groups — 7) (an energy source that can
be easily replenished) and 8) (an energy source that we are using up and cannot
9)). Renewable and nonrenewable energy sources can be used to produce 10)

energy sources including electricity and hydrogen.

generated, hydroelectric, nonrenewable, Physics, nuclear, petroleum, processing,

recreate, renewable, additional, secondary, sources, production

Task 3. Determine the sources of renewable energy forms, which can be

turned into electricity and heat.

1)  Biomass energy a) the sunrays

2)  Geothermal energy | b) heat inside the Earth

3)  Hydropower c) plants (firewood, corn ethanol, or biodiesel from vegetable oil)
4)  Solar energy d) the rotation of hydroturbines at a dam

5)  Wind energy e) strong air currents

Task 4. Match the two sentence parts to form complete sentences.

1. We get most of our energy from |a. are nonrenewable.
nonrenewable energy sources ... b. petroleum (oil), a nonrenewable resource.

2. They're called fossil fuels, ... c. to generate the electricity we need for our

3. Another nonrenewable energy source homes, businesses, schools, and factories.
is the element uranium, d. toname only a few uses.

4. We use renewable and nonrenewable | e.  which include the fossil fuels — oil, natural
energy sources... gas, and coal.

5. Electricity "energizes" our computers, | f.  because they were formed over millions and
lights, refrigerators, washing millions of years by the action of heat from the
machines, and air conditioners,... Earth's core and pressure from rock and soil on

6. Most of the gasoline used in our cars the remains (or "fossils") of dead plants and
and motorcycles and the diesel fuel creatures like microscopic diatoms.
used in our trucks are made from ... g. whose atoms we split (through a process called

7. Natural gas, used to heat homes, dry nuclear fission) to create heat and ultimately
clothes, and cook food, and the electricity.
propane, made from it, ...




Task 5. Describe the pie and bar charts using the offered patterns (Appendix
2). Then do a research project and find the relevant data for our country.

The chart below shows what energy sources Germany uses. Nonrenewable
energy sources account for 80% of all energy used in the country. Biomass, the

largest renewable source, accounts for over half (9.3%) of all renewable energy.

& & 5 : CL
German energy mix 2024: Energy sources' share in primary energy consumption. =
Data: AG Energiebilanzen 2024. m

Primary energy consumption in petajoules (PJ)

Others / power export balance
286
2.7%

Solar 299 2.9%

Biomass 977 93%

Geothermal 16 11%

@ BYsa40

Task 6. Develop your reading comprehension skills. Look through the text

and do the test offered below.
NONRENEWABLE ENERGY SOURCES

Energy sources are considered nonrenewable if their supplies are limited and
they cannot be replenished (made again) in a short period of time. Petroleum, for
example, was formed millions of years ago from the remains of ancient sea plants
and animals. We can't make more petroleum in a short time. Renewable energy
sources include biomass, geothermal energy, hydropower, solar energy, and wind
energy. They are called renewable energy sources because they are naturally
replenished. We use renewable energy sources mainly to make electricity.

Electricity and hydrogen are different from the other energy sources because
they are secondary sources of energy. Secondary sources of energy — energy

carriers — are used to store, move, and deliver energy in easily useable form. We



have to use another energy source to make electricity or hydrogen. In the United
States, coal is the number one energy source for generating electricity. Today the
cheapest way to get hydrogen is by separating it from natural gas, a nonrenewable
energy source. Hydrogen can also be separated from water and renewables, but
hydrogen made from these sources is currently too expensive to compete with
other fuels. Scientists are working on ways to make hydrogen from water and
renewables more affordable.

The four nonrenewable energy sources used most often are:

e Oil and petroleum products, including gasoline, diesel fuel, and propane

e Natural gas

e Coal

e Uranium (nuclear energy).

Nonrenewable energy sources come out of the ground as liquids, gases, and
solids. Crude oil (petroleum) is the only commercial nonrenewable fuel that is
naturally in liquid form. Natural gas and propane are normally gases, and coal is a
solid. Coal, petroleum, natural gas, and propane are all considered fossil fuels
because they were formed from the buried remains of plants and animals that lived
millions of years ago. Uranium ore, a solid, is mined and converted to a fuel used
at nuclear power plants. Uranium is not a fossil fuel, but is a nonrenewable fuel.

Do this test choosing the right answers and discuss your results in group.

No. Question

1 Bbi0epuTe npaBHJIbLHBIH OTBET HA BONPOC.

What is the purpose of secondary sources of energy?

1)  to keep, transport, and supply energy in easily useable form
2)  tostore, hold, and extract energy in easily useable form

3) totake, move, and share energy in easily employable form

2 Bri0epuTe NpaBUIIBLHBIM OTBET HA BONPOC.

W3 yero Bo3HUKIIA HEPTH KAK MOJIE3HOE UCKOTIaeMoe?

1) w3 BomoOpoaa

2) W3 OCTaHKOB JIPEBHUX PACTEHH U JKHBOTHBIX

3) B pe3ynpTare OMOXMMHUYECKHX MPOIECCE B TOJIIE 3eMHON KOPBI

3 3aBepmuTe npeaio:kenue: Nonrenewables can’t be easily ...
1) replaced; 2) returned; 3) restored

4 3aBepumnte mnpepioxeHue: K HeB0300HOB/SIeMbIM HMCTOYHMKAM JHEPrum




OTHOCSITCA: ...

1) IIpoman, ypaH, yroiyib, SHeprus BeTpa

2)  JluzenbHOE TOIUIMBO, YIOJib, IPUPOIHBIN Ta3, sAepHas SHEPTUs
3)  Hedtb, OcH3UH, COHEUHAs DHEPTHSI, YpaH

CrnpaBeJIMBO JIM TaHHOE YTBep:KIeHue?

Hydrogen made from water and renewables is currently rather cheap to use it instead of
other fuels.

1) Her

2) na

3) B TEKCTe HET MoJ0OHOI HHpOpMAIHK

CrpaBeJIMBO JIU JaHHOE YTBep:KIeHue?

B HacTosiiiee BpeMsi caMmoe JICIICBOE YPaHOBOE TOILIMBO MOJTYYAIOT Ha aMEPUKAHCKHUX
ADC.

1) mer

2) na

3) B TEKCTe HET MoJ00HOI HHpOpMAIHK

Kakoe u3 3Tux yTBep)K)IeHI/Iﬁ COAECPKUTCHA B TexcTe?

1)  All fossil fuels are nonrenewable, but not all nonrenewable energy sources are
fossil fuels.

2)  Not all fossil fuels are renewable, but all nonrenewable energy sources are fossil
fuels.

3)  All fossil fuels are nonrenewable, and all nonrenewable energy sources are fossil
fuels.

Kakoe U3 3TUX yTBepKIeHHI COAEPKUTCH B TekcTe?

1) Vpan sBiseTcs HCKOMAEMbIM TOIUIMBOM, HE SBJSISICH  BO300HOBJISIEMBIM
HWCTOYHHUKOM SHEPIUHU.

2)  YpaH sSIBISETCS HCKOMAEMbIM BO30OHOBIIIEMBIM HCTOYHHUKOM SHEPTHH.

3)  VYpaH sBasieTcss HEBO30OHOBIIAIEMbIM HCTOYHHKOM SHEPTHH.

Task 7. Restore the order of the opening of a presentation.
State the purpose of your presentation

Get people's attention

Introduce yourself

Stating the structure and length of your speech

State how you want to deal with questions

Welcome the audience and encourage them




Task 8. Choose suitable patterns for each part.

Introducing | Welcoming | Stating the | Stating Stating the | Getting

yourself the audience | purpose of | how you | structure people's
and the want to|and length | attention
encouraging | presentation | deal with | of your
them guestions | speech

1. Asyou know, I'm in charge of public relations.

2. Do you hear me well?

3. Feel free to ask any questions when 1 finish.

4.  For those of you who don't know me, my name's Tom Stotter.

5. Good morning, ladies and gentlemen.

6. | am going to speak for about ...

7. I'm going to show you how we've made our first successful steps in the

potentially huge Chinese market.

oo

If I could have everybody's attention.

If we can start?

10. If you have any questions, I'll be happy to answer them as we go along.
11. I'mthe new Marketing Manager.

12. It’s my pleasure today to be talking to professional experts in this field.
13. [I've divided my report into three parts/sections as follows: ...

14. Let's get started.

15. My name's Jane Shaw. I'm responsible for travel arrangements.

16. My report will be in three parts: ...

17. On behalf of Intel, I'd like to welcome you.

18. Perhaps we can leave any questions you have until the end?

19. Perhaps we should begin?

20. Thank you for coming today.

21. The report will take about ...

22. There will be plenty of time for questions at the end.

23. This afternoon, I'd like to report on my study into the German market.
24. This morning I'd like to present our new processor.



25. Today I'd like to discuss our failures in the Japanese market and suggest a
new approach.

26. Welcome to Microsoft.

27. What | want to do is to tell you about our successes and failures in introducing
new working patterns.

28. What | want to do this morning is to talk to you about our new mobile
telephone system.

Task 9. Complete the monologue with the expressions given below.

If I could have everybody’s 1). 2) morning. On 3) of my company | would
like to 4) you all here this morning. My name is Martin Twist and I’'m 5) for
customer service. This morning I’d like to 6) our new guarantee service packages.

If you have any 7) you’d like to ask, I’d be happy to 8) them.

behalf, questions, welcome, present, responsible, answer, good, attention

Task 10. Complete the monologue with the suitable expressions.

OK, let’s 1) started. 2), everyone. Thanks 3) coming. As 4) of you know, my 5)
is John Smith and I’'m in 6) of recruitment. 7) | want to do this morning is to 8) to you
9) recent changes in employment law and 10) you how that will mean changes in the

way we recruit people. Feel 11) to ask 12) questions you like as we go along.

Task 11. Now, summarize what you have learnt from this unit. Prepare a
short oral speech that should last at least for two minutes. Make a kind of plan to
help you form the structure of your report. Use the leant expressions to open

your presentation.

10



UNIT 2. FORMS OF ENERGY

Learning outcomes

e  Talking about different forms and sources of energy

e Enlarging vocabulary in the sphere of energy production and
conservation

e  Mastering the skills of reading comprehension and summarizing

Starting point

1. What forms of energy do you use every day? Draw on practical
examples.

2. Do you agree that heat energy is equivalent to thermal energy?

3. Do you remember the definition of efficiency from the course of physics?

What is the difference between energy conservation and energy efficiency?

Task 1. To begin with, refresh your knowledge gained in the previous unit.
Guess the missing words and letters to restore the incomplete sentences.

Scientists define energy as 1). Modern 2) ci...on is possible because we have
learned how to 3) energy from one form to another and use it to do work for us and
to live more 4) co...y. Energy is found in 5) forms including light, heat, 6) ch...|
energy, and motion. Numerous forms of energy can all be 7) into potential and
Kinetic ones.

Potential energy is 8) st...d energy, or the energy of 9) p...on — 10) gr...al
energy. Kinetic energy is the 11) of waves, electrons, atoms, molecules, substances,

and objects.

Task 2. Match energy forms with their definitions. State whether these

forms refer to either potential or kinetic energy.

o chemical energy o mechanical energy o radiant energy
o electrical energy o motion energy o heat energy
o gravitational energy o nuclear energy o sound

11




1.  delivered by tiny charged particles called electrons, typically moving through a wire.
Lightning is an example of this form of energy in nature.

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

3. 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. This form of energy is the thermal
energy in the Earth.

4.  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 this form of energy. A dramatic example of it is a car crash, when the car comes
to a total stop and releases all its energy at once in an uncontrolled instant.

5. 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.

6.  electromagnetic energy that travels in transverse waves. This form of energy includes
visible light, x-rays, gamma rays and radio waves. Light is one type of this energy form.
Sunshine is an example of this form of energy, which provides the fuel and warmth that make
life on the Earth possible.

7. energy stored in objects by tension. Compressed springs and stretched rubber bands are its
examples.

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

9.  energy stored in the bonds of atoms and molecules. Batteries, biomass, petroleum, natural
gas, and coal are its examples. This form of energy is converted into thermal energy when we
burn wood in a fireplace or burn gasoline in a car engine.

Task 3. Match the sentence parts.

1. To scientists, "conservation of energy” | a. all the energy put in it into useful work.
does not mean ... b. energy is neither created nor destroyed.
2. Instead, the law of conservation of energy | c.  involves a loss of usable energy.
says that ... d. not very efficient.
3. When we use energy, it doesn't disappearas ... | e.  radiant energy into electrical energy.
4. A car engine burns gasoline, converting ... | f.  saving energy.
5. Solar cells change ... g. the chemical energy in gasoline into
6. Energy changes form, but ... mechanical energy.
7. "Energy efficiency" is the amount of ... h. the total amount of energy in the universe
8. A perfect energy-efficient machine would stays the same.
change ... I. useful energy you get from any type of
9. In reality, converting one form of energy system.
into another form always ... J. we change it from one form of energy into
10. In fact, most energy transformations are ... another.

12




Task 4. Check how well you have remembered the materials of this unit.

Bri0epuTe npaBuJIbHbIN 0TBET HA Bonpoc. Uto takoe ‘3nepreruyeckuii’ KITJ[?
1)  KOJMYECTBO MOJYYECHHOH MOJIC3HOM SHEPTUH

2)  OTHOUICHHUE 3aTPA4YCHHOM YHEPTUH K MOJIC3HOM SHEPrHH

3)  addexTUBHOCT PabOTHI YCTAHOBKH IO MOJYYCHHIO 3ICKTPOIHEPTHU

Bri0epuTe npaBuabHbIi oTBeT Ha Bonpoc. What kind of energy does biomass refer to?
1)  heat energy

2)  potential energy

3) chemical energy

3aBepuuTe npeasio:xkenue: Cxaras Mpy>KUHa SIBISIETCS IPUMEPOM ...
1)  KMHETHYECKOH TEIUIOBOW YHEPTUHU

2) MOTEHLMAIIbHON MEXaHUYECKON SHEPTUU

3)  CcoXpaHEHHOW rpaBUTAIIMOHHON SHEPTHU

3aBepmuTe npeano:xkenue: Solar cells change radiant energy into ...
1)  chemical energy

2)  electrical energy

3) heatenergy

CnpaBeyinBO JIM JaHHOE YTBep:KaeHue?
JIBrkeHre aBTOMOOWIISI MMPOMCXOMUT 32 CYET MpeoOpa3oBaHUs XMMHUYECKOW PHEPTUU B

MEXaHUYECKYIO.
1) wHer
2) na

3) B paszaene HET MOA00HON HH(DOPMAIUH

CnpaBeasinBo JIM JaHHOE YTBep:KaeHue?

The law of conservation of energy says that energy is either created or destroyed.
1) wmer

2) na

3) B pasgene HET MOJOOHOM MHPOpMAIIUU

Kakoe u3 3THX yTBep Kk/JAeHUil COAepPKUTCHA B TeKcTe?

1)  3Byk oOpa3yercs, KOrJa Cuja 3aCTaBIsieT MPEAMET BUOPUPOBATh.

2)  3Byk 00pa3yercs, KOTr/Ja CHJia JaBJICHHs 3aCTaBISIET MPEAMET JBUTATHCSI.
3)  3Byk npekparaercs, KOria Cuia nepectaet Bo3AeHCTBOBATh Ha MPEIMET.

Kakoe u3 3THX yTBepKAeHUH COACPKUTCHA B TeKcTe?

1) A dramatic example of motion is car acceleration when the car accumulates all its
motion energy at once.

2) A good example of motion is car deceleration when the car releases all its motion
energy gradually.

3) A vivid example of motion energy is a traffic accident, when the car stops sharply
and releases all its motion energy at once.

Bbi0epuTe npaBH/IbHBINH BAPUAHT NEPEBOIA MPEIAI0KeHHUS.

It takes energy to get an object moving, and energy is released when an object slows
down.

1)  Dro GepeT 3HEPrHUi0, YTOOBI 3aCTaBUTh OOBEKT JBUTaThCS W HEPTHUS OTITYCKACTCS,
KOrJ1a IpeaMeT 3aMeUISIETCS.
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2)  DHeprus yXoAuT Ha MepeMelleHHe 00beKTa, IPU 3TOM OHAa HAKAIUTUBAETCs, KOTaa
IIPEAMET CHUKAET CBOIO CKOPOCTb.

3) ns aBwKeHUs OpeaMeTa TpeOyeTcs SHEprusi, ¥ 3Ta DHEPrHsi BHICBOOOXKIACTCS,
KOI'ZIa IPEIMET 3aMEIIISET CBOE JBUKCHHUE.

10 | BpiGepuTe NpaBUJIbLHBII BAPHAHT MePeBo/a NMpeI0sKeHUs .
:‘)HGKTpOBHepFI/I}I BO3HUKACT BCJICACTBHUC ABHUKCHUS MeJIbYaNIITNX 3apsAXKCHHBIX YaCTHIL
I10 IMpoBOAY.
1)  Electric power is produce by small particles typically moved along a cable.
2)  Electrical energy is delivered by tiny charged particles moving through a wire.
3) Electric energy is obtained by tiny charged parts that are typically moving
across a circuit.
Task 5. Choose patterns for each intention in your presentation.
Intentions Patterns
1. to speak about a|a. After a brief overview of the results, I'd like to discuss the
subject implications.
b. Before we go on to the figures, I'd like to take a look at the
2. to tell smb about what changes we have made.
has been done c. First, I will tell you about the present situation, then go onto
what we are going to do.
3. toexamine d. First, let's take a look at what we have achieved so far.
e. Firstly, 1 would like to give you a brief overview of the
4. to speak to smb to situation.
give information or | f. | will only give you a brief outline and explain how it affects
instructions you.
g. I'd like to outline the new policy and give you some practical
5. to explain something examples.
by giving instructions | h. I'd like to quickly fill you in on what has happened.
i. I'd now like to go on to highlight some of the advantages that
6. to give the main facts these changes will bring.
about something j- I'll give you an overview of our objectives and then hand over
to Peter for more details.
7. to give some extra or | k. I'mgoing to be reporting on our results achieved last quarter.
missing information I.  I'mgoing to be talking to you about the results of our survey.
m. I'm now going to go on to discuss our options in more detail.
8. to give a short|n. The object of this morning's talk is to show you how to put the
description with theory into practice.
general information | 0. The results highlight our strengths and our weaknesses.
but no details p. Today I will be reporting on the progress we have made since
our last meeting.
9. to draw attention to | g. Today I'd like to talk about our plans for the new site.
or emphasize the |r. Today I'm going to show you how to get the most out of the
important facts new software.
s.  When I have finished outlining the policy, Jerry will fill you in
10. to talk about ideas or on what we want you to do.

opinions in  more | t. When | have finished, Jack will then tell you about what is
detail. happening in Europe.
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Task 6. Match the sentence parts.

1. Today I’d like to talk ... a. about our plans for the new market.
2. I’m going to be reporting ... b. at what we have achieved so far.
3. First, let’s take a look ... c. brief overview of the situation.
4. First, I will tell ... d. how to put the theory into practice.
5. The object of this morning’s talk is to | €. in on what has happened.

show you ... f.  new policy and give you some practical
6. I’dlike to outline the ... examples.
7. I’d like to quickly fill you ... g. onour results achieved last quarter.
8. Firstly, I would like to give you a ... h.  our options in more detail.
9. The results highlight our ... i.  strengths and weaknesses.
10. I’m going to go on to discuss ... J. you about the present situation, then go

onto what we are going to do.
Task 7. Complete the text with the words given below.
1. First, I wish to tell you 1) the present 2), then go onto what we are going to
do.
2. I’d like to quickly 3) you 4) on what has happened.
3. First, let’s 5) a look 6) what we have achieved so far.
4. 7), I would like to give you a brief 8) of the situation.
5. I'd like to 9) the new policy and give you some practical 10).
6. I’m going to be 11) on our results 12) last quarter.
7. The 13) of this morning’s talk is to 14) you how to put the theory into
practice.

8. I’m going to go on to 15) our options in more 16).
9. The results 17) our strengths and 18).
10. Today I’d like to 19) about our 20) for the new market.

firstly, at, overview, talk, highlight, object, situation, reporting, detail, plans, in,

weaknesses, discuss, fill, outline, achieved, about, examples, show, take

Task 8. Match the sentence parts and translate orally the English part into

Russian and the Russian one — into English.

1.

2.

I’'m going to be talking to you | a. Bam o TOM, uTO npoucxoaut B EBpore.
b. ACTAJIbHO NPAaKTUYCCKUE MOMCHTEIL.

Today I’ll be reporting ... C. pe3ynbTarhl, JAOCTUTHYTHIE C MOMEHTa Halel
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3. Before going on to the figures, MOCIIEIHEH BCTPEYH.
let’s take a ... d. kak wu3BJIEYH MAKCUMAJbHYIO IIOJIb3y H3 3TOTO
4. When | have finished, Jack will MIPOrPaMMHOTO OOECTICUCHUSI.
then tell ... €. HEKOTOpble MPEUMYILIECTBA, K KOTOPHIM MOTYT
5. Today, I'm going to show you MIPUBECTU AT U3MCHCHHS.
cee f. 0 HAlIMX OEJIAX, a 3aTEM IIEpEAaTh CJIOBO KOJUIETE JIA
6. I will only give you a brief ... JTanbHEHIICH KOHKPETU3AIMH STOTO BOIIPOCa.
7. After my outlining the policy, | . o0 pe3ynbraTax HamIero UCCICIOBAHUS.
X.owill ... h. 0030p ¥ OOBSCHHTH, KAKUM O0Opa30M 3Ta CHTYyalUs
8. TI’ll give you an overview ... OTHOCHUTCS K BaM.
9. I'dlike to go on to highlight ... |i. ommcarh Bam Hamy JaqbHEUIINE ICHCTBUSL.
10. After a brief overview of the | J. mnpemgoxutr paccMOTpeTh  COBEPIICHHBIC  HaMU
results, I’d like to discuss ... H3MEHEHUS.
Task 9. Complete the text.
1.  When | have finished, Jack will then 1) you about 2) is happening with our
competitors.
2. Today, I'm going to 3) you how to get the 4) out of the government new
policy.
3. TI'll 5) you an overview of our objectives and then 6) over to my colleague for
more details.
4.  When | have finished 7) the policy, my colleague will 8) you in on what we
want you to do.
5. Today I’ll be 9) on the progress we have 10) since last year.
6. I’m going to be 11) to you about the 12) of our survey.
7. l'will only give you a brief 13) and 14) how it concerns you all.
8. Before we 15) on to the figures, I’d like to 16) a look at the recent changes we
have made.
9. I’dlike to go on to 17) some of the advantages these changes will 18).

10. After a brief 19) of the results, I’d like to 20) the implications in more detail.
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Task 10. Look through the text and prove the main difference between
energy conservation and energy efficiency in a short presentation.

The terms energy conservation and energy efficiency have two distinct
definitions. There are many things we can do to use less energy (conservation) and
use it more wisely (efficiency).

Energy conservation is any behavior that results in the use of less energy.
Turning the lights off when you leave the room and recycling aluminum cans are
both ways of conserving energy.

Energy efficiency is the use of technology that requires less energy to
perform the same function. A compact fluorescent light bulb that uses less energy
than an incandescent bulb to produce the same amount of light is an example of
energy efficiency. However, the decision to replace an incandescent light bulb with

a compact fluorescent is an act of energy conservation,
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UNIT 3. OIL AS A POWER SOURCE

Learning outcomes
e  discussing the origin of oil and production stages of petroleum products
e determining the distinctive features of various petroleum products

e  mastering the skills of rendering pictures into text information

Starting point

1. What do you remember from the course of geography about oil origin?
2. Do you agree that petroleum products cause considerable harm to the
environment?

3. What are the main alternatives to the use of gasoline and other

petroleum products?

Task 1. a) find the English equivalents for the offered words and word
combinations: ocmanxu, ceipas Heghmob, HCUOKOCHb C XAPAKMEPHBLIM 3ANAXOM,
obpazyvl  noOpoobl,  MeCmopo’COeHUe, OypeHue, CKBAIICUHA, 8blUIKA,
Hebmenepepabamuleaouiee npeonpusmue, mpyoonpoeoo, Hepmenpooykmel,
nepeconxa (ouucmra);

b) comment on the meaning of the words ‘oil’, ‘petroleum’, and ‘refinery’;

c) make a schematic diagram of the production process of petroleum
products.

Oil was formed from the remains of animals and plants (diatoms) that lived
millions of years ago in a marine (water) environment. Over millions of years,
these remains were covered by layers of sand and silt. Heat and pressure helped the
remains turn into what we today call crude oil. The word "petroleum™ means "rock
oil" or "oil from the earth." 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 structure
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called 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.

After crude oil is removed from the ground, it is sent to a refinery by
pipeline, ship, or barge. At a refinery, different parts of the crude oil are separated
into useable petroleum products. Crude oil is measured in barrels (abbreviated
"bbls™). 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.

As mentioned above, they separate different parts of the crude oil into
useable petroleum products at a refinery. Essentially, refining breaks crude oil
down into its various components, which then are selectively reconfigured into
new products.

Task 2. Have a look at this diagram and try to express its general idea.
Offer the Russian equivalents for all the terms used here.

/ﬁ\ This simplified drawing shows many of
i a refinery's most important processes.
G‘:asuline = e
I vapors I: I_{*ﬂi_ e = _1] LPG
LPG
Nui:l'rlhu | ] Gasoline
HKerosene . B : T Jet Fuel
Diezel : Hi. o -
Distillate f—*l | ety TR o 1)) Diesel Fuel
Mediumn "”‘: | Alkylation - LPG
Weight Blrdll - . it l"-"i‘ Unit i :.ﬁ-_-‘—'-‘--'u Gasoline
f..;ﬂS Oil wl Cra(_:king . L 'i. :: Motor Gasoline
Heavy fi §  Unite }" R g Jet Fuel
| Gas Oil Sl - Diesel Fuel
) industrial Fuel
3 e T REER]) Mnhatt ase
R i l 1
77 Distillation Tower Fm_'- e "¢§ v T E T e S 1._ . * | End Products
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Task 3. Analyze the passages given below, put them into the correct order
and state which of them describe the following processes: treatment, conversion,
storage, separation.

1)  Both the incoming crude oil and the outgoing final products need to be
stored. These liquids are stored in large tanks on a tank farm near the refinery.
Pipelines then carry the final products from the tank farm to other tanks all across
the country.

2)  Cracking and rearranging molecules take a heavy, low-valued
feedstock — often itself the output from an earlier process — and change it into
lighter, higher-valued output such as gasoline. The most widely used method is
called cracking because it uses heat and pressure to "crack™ heavy hydrocarbon
molecules into lighter ones. A cracking unit consists of one or more tall, thick-
walled, bullet-shaped reactors and a network of furnaces, heat exchangers, and
other vessels. Other refinery processes, instead of splitting molecules, rearrange
them to add value. Alkylation, for example, makes gasoline components by
combining some of the gaseous byproducts of cracking. The process is essentially
cracking in reverse. Reforming uses heat, moderate pressure, and catalysts to turn
naphtha, a light, relatively low-value fraction, into high-octane gasoline
components.

3)  Heavy petroleum components or “fractions” are on the bottom; light
fractions are on the top. This difference in weights allows the separation of the
various petrochemicals. Modern separation involves piping oil through hot furnaces.
The resulting liquids and vapors are discharged into distillation towers. Inside the
towers, the liquids and vapors separate into fractions according to weight and boiling
point. The lightest fractions, including gasoline and liquid petroleum gas (LPG),
vaporize and rise to the top of the tower, where they condense back to liquids.
Medium weight liquids, including kerosene and diesel oil distillates, stay in the
middle. Heavier liquids, called gas oils, separate lower down, while the heaviest

fractions with the highest boiling points settle at the bottom.
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4)  To make gasoline, refinery technicians carefully combine a variety of

streams from the processing units. Among the variables that determine the blend

are octane level, vapor pressure ratings and special considerations, such as whether

the gasoline will be used at high altitudes.

Task 4. Choose suitable structures for each signposting action.

There are certain key words we use to ’signpost’ different stages in our

presentation. It is absolutely essential that you memorize them and can use them

when giving a presentation.

Actions Signposting structures

1. When you want to|a. Digressing for a moment, I’d like to say a few words about our
make your next point. problems in Chicago.

2. When you want to|b. Going back to something | said earlier, the situation in
change to a Chicago is serious.
completely different | c. I don’t have a lot of time left so I’'m going to summarize the
topic next few points.

3. When you want to|d. I don’t want to elaborate any more on that as I’'m short of
give more details time.
about a topic e. I’d like to conclude by leaving you with this thought ......

4. When you want to|f. TI’d like to digress here for a moment and just say a word of
talk about something thanks to Bob for organizing this meeting.
which is off the topic | g. I’d like to expand more on this problem we have had in
of your presentation Chicago.

5. When you want to|h. I’dlike to go back to something Jenny said in her presentation.
refer back to an|i. I’d like to move on to the next point if there are no further
earlier point questions

6. To just give the|j. [I’dlike to quickly recap the main points of my presentation.
outline of a point k. I’d like to turn to something completely different.

7. To repeat the main |l. IfIcould just summarize a few points from John’s report.
points of what you | m. If I may conclude by quoting Karl Marx .......
have said n. Let’s turn now to our plans for next year.

8. For your final | 0. Moving on to the next point.
summarizing remarks | p. Recapping quickly on what was said before lunch,......

g. Would you like me to expand a little more on that or have you
understood enough?
Task 5. Insert the missing words and phrases into the blanks.
1. I’dlike to 1) to something completely different.
2. 2) for amoment, I’d like to say a few words about the counterpart model.
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10.

I’d like to 3) to the next point in case there are no further questions.

4) to something | said earlier, the market situation is serious.

I don’t want to 5) any more on that as I’m short of time.

I’d like to 6) here for a moment and just say a word of thanks to our
Marketing Department.

I’d like to 7) more on this problem with the competitors.

Let’s 8) now to our plans for next year.

9) to the next point.

Would you like me to 10) a little more on that?

expand (2), turn (2), going back, elaborate (2), moving on, digress, digressing

N o g bk~ D

this

Task 6. Complete the phrases with the suitable expressions or prepositions.
I’d like to 1) 2) something the previous speaker said in his presentation.
If | could just 3) a few points 4) John’s report.
I don’t have a lot of time 5) so I’'m going to 6) the next few points.
I’d like to quickly 7) the main points 8) my presentation.
9) quickly 10) what was said before Iunch, ...
I’d like to 11) by 12) you with this thought ...
If I may 13) 14) quoting Adam Smith ...

Task 7. Analyze the environmental effects of oil production and render

text in Russian. Then prepare a short presentation on the strategies of

minimizing negative ecological outcomes of this industry: “Emissions and

Byproducts Produced from Burning Petroleum Products.”

Petroleum products give off some emissions when they are burnt as fuel:

Carbon dioxide (COy);

Carbon monoxide (CO);

Sulfur dioxide (SOy,);

Nitrogen oxides (NOX) and Volatile Organic Compounds (VOC);
Particulate matter (PM);
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. Lead and various air toxics such as benzene, formaldehyde, acetaldehyde,
and 1,3-butadiene (for some types of petroleum products burnt).

Nearly all of these byproducts have negative impacts on the environment and
human health:

. Carbon dioxide is a greenhouse gas and a source of global warming.

« SO, causes acid rain, which is harmful to plants and animals that live in
water, and it worsens or causes respiratory illnesses and heart diseases,
particularly in children and the elderly.

« NOX and VOCs contribute to ground-level ozone, which irritates and
damages the lungs.

. PM results in hazy conditions in cities, and, along with ozone, contributes to
asthma and chronic bronchitis, especially in children and the elderly. Very
small, or “fine PM” is also thought to cause emphysema and lung cancer.

Lead can have severe health impacts, especially for children, and air toxics are

known or probable carcinogens.
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UNIT 4. PROPANE AND NATURAL GAS AS POWER SOURCES

Learning outcomes
e  Talking about the gas production and industrial use
e  Determining the difference between liquefied-petroleum gases

e  Mastering the skills of rendering pictures into texts

Starting point
1.  What do you remember from the course of physics about gases?
2. Do you agree that natural gas is a fossil fuel?

3. Can propane be obtained from natural gas only?

Task 1. Offer the English equivalents for the given words and expressions.
3HepFOCMKI/II71, Ipu BBICOKOM/YMepeHHOM JaBJICHHUH, B ) XUAKOM COCTOSHHH,
(1)paKI_[I/IOHHaH YCTAaHOBKaA, oe3 OBE€Ta MW 3allaxa, 3HOBOHHBIﬁ, JICTKO OIpCaACIIATb
YTCUKHU Tasa, BWJIBYATBIN IOTPY34HK, BBIXJIOIIBI,  YIJICBOAOPOA, Tra3hl,

BBI3BIBAIOIINE MTAPHUKOBBIN A (DEKT.

Task 2. Look through the text and answer the following questions.
1. Name liquefied petroleum gases mentioned in the text. How are they
formed?
2. The amount of propane produced from natural gas and from oil is actually
the same, isn’t it?
3. Why is propane transported and stored in a liquid state?

How can propane turn from its liquid into gas state again?

4
5. What kind of fuel does propane refer to? What are its typical features?
6 Why is mercaptan added to propane?

7

What are the main advantages of propane and ways of its utilizing?
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Propane is an energy-rich gas, CsHs. It is one of the liquefied petroleum
gases (LP-gases or LPGs) that are found mixed with natural gas and oil. Propane
and other liquefied gases, including ethane and butane, are separated from natural
gas, or from crude oil. The amount of propane produced from natural gas and from
oil is roughly equal. Propane naturally occurs as a gas. However, at higher pressure
or lower temperatures, it becomes a liquid. Because propane is 270 times more
compact as a liquid than as a gas, it is transported and stored in its liquid state.
Propane becomes a gas again when a valve is opened to release it from its
pressurized container. Liquefied petroleum gases are mixtures of propane, ethane,
butane, and other gases that are produced at natural gas processing plants and
refineries. Fractionation plants then separate the liquids from each other. LP-gases
were discovered in 1912 when a U.S. scientist, Dr. Walter Snelling, found out that
these gases could be changed into liquids and stored under moderate pressure.

Propane is a nonrenewable fossil fuel, like the natural gas and oil it is
produced from. Like natural gas (methane), propane is colorless and odorless.
Although propane is nontoxic and odorless, foul-smelling mercaptan is added to it
to make gas leaks easy to detect. Propane is a clean burning fossil fuel, that is why
it is often chosen to fuel indoor equipment such as forklifts. Its clean burning
properties and its portability also make it popular as an alternative transportation
fuel. Propane-fueled engines produce much fewer emissions of carbon monoxide
and hydrocarbons compared to gasoline engines. Like all fossil fuels, propane

emits water vapor and carbon dioxide, a greenhouse gas.

Task 3. Render this text into Russian (choose the most important facts).

Task 4. Insert the words into the blanks. There are three irrelevant words.

The main 1) in natural gas is methane, a gas (or compound) composed of
one carbon atom and four 2) atoms. 3) natural gas is also known as consumer-
grade natural gas. Liquefied natural gas (LNG) is natural gas that has been 4) to

about -260°F for shipment and/or storage as a liquid. Liquefying natural gas
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provides a means of moving it long distances where pipeline transport is not 5),
allowing access to natural gas from regions with vast production potential that are
too 6) from end-use markets to be connected by 7).

Natural gas has many qualities that make it an efficient, relatively 8), and
economical energy source. However, it is made up mostly of methane, which is a
very potent 9) gas. Some methane 10) into the atmosphere from coal mines, oil and

gas wells, and natural gas storage tanks, pipelines, and processing plants.

clean, cooled, distant, dry, feasible, green, greenhouse, hydrogen, ingredient,

expedient, leaks, lost, pipeline

Task 5. Choose suitable structures for each signposting action.
In modern English, presentations tend to be much less formal than they used
to be. Most audience prefer a relatively informal approach. However, there are

certain structures you should observe.

Actions Survival language structures
1. Ifyou get your facts wrong. | a.  As we are short of time, this is just a quick summary of
2. If you have been going too the main points.

fast and your audience is | b. I am terribly sorry. What | meant to say was this.

having trouble keeping up | c. 1 want to recap briefly on what | have been saying.

with you. If 1 can just go back to the previous point, there is
3. If you have forgotten to something else that | forgot to mention.

o

make a point. e. Letme just recap on that.
4. If you have been too |f.  Let merephrase that to make it quite clear.
complicated and want to | g. Sojust to give you the main points.
simplify what you said. h.  So, basically, the point I am trying to get across is this.
5. If you realize that what |i.  So, basically, what I am saying is this.
you are saying makes no | j.  Sorry, I should just mention one more thing.
sense. k. Sorry, my mind has gone blank. How do you say
6. If you cannot remember ‘gasoline’ in British English?
the term in English. I.  Sorry, perhaps I did not make that quite clear.
7. If you are short of time. m. Sorry, what is the word | am looking for?

n.  Sorry. What | meant is this.

Task 6. Insert the missing words and phrases into the blanks.

=

I’m terribly sorry. What I 1) to say was this.

n

| want to 2) briefly on what | have been saying.
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3
4
5.
6
7

If I can just go back to the previous 3), there is something else | forgot to 4).
So, 5), the point | am trying to get 6) is this.

Let me 7) that to make it quite clear.

Sorry, what is the 8) | am 9).

As we are short of time, there is just a quick 10) of the 11) points.

looking for, basically, word, rephrase, across, mention, meant, recap, point, main,

summary

Task 7. Complete the phrases with the suitable expressions or prepositions.
| am 1) sorry. What | meant to say was this.
Sorry, | should just 2) one more thing.
If 1 can just go back to the 3) point, there is something else that | 4) to
mention.
Sorry, my mind has gone 5). How do you say ‘truck’ in British English?
Sorry, 6) | did not make that 7) clear.

Task 8. Translate the sentences into English
Pang npuserctBoBath Bcex Bac oT Jjuna PIAY-MCXA  umenu
K.A.Tumupszesa.
Celiuac g pacckaXy BaM O HallMX YCIIeXax M HEyJadax Ha phIHKE MMIIOPTa
CEIbXO3TEXHUKH.
Bb1 MoXxeTe 3a1aBaTh MHE JIF0ObIE BOIIPOCHI 10 OKOHYaHUH MOETO JI0KJIa/1a.
[TockonbKy y MeHs Majo BpeMeHH, sl OoJblle He Oyay 3aaep>KMBaThCs Ha
3TOM BOIIPOCE.
OTCTynIMB Ha CEKYHJly B CTOPOHY OT TE€MBbI BBICTYIUIEHHS, s HAIIOMHIO Bam
cinoBa MuuypuHa.
Cerogus s cooOury BaM O HAIIMX JOCTHKEHHMSIX C MOMEHTa Mpelblayleit
BCTPEYH.
[lepen Tem, kak nepeiTu Kk mudpam, 1apaiire 0000UTUM HAIIK HEYAAuH.

A cnenaro 0030p HAIIUX TIEJICH U CITIOCOOOB X MPAKTHYECKOTO JTOCTHKCHHUS.
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9.

P C3YyJIbTAThI SAPKO IMMOKA3bIBAOT HAIIW CHIIBHBIC 1 cia0ble CTOPOHBI.

10. Tlocne Toro, Kak si ONMUIIY HAaIly MOJUTHKY B OOIIMX yepTax, MO KoJjuiera

3aBCPIIUT KAPTUHY paCCKA30M O TOM, YCIro Mbl XOTHUM I[O6I/ITBC}I.

Task 9. Offer your solutions to the given problems.

1.

OnuceiBasi HOBYIO MOJENb JBUTATelNs, Bbl IMOHUMAaETe, 4YTO ayAUTOPUU
HE3HAKOMO CJIOBO, 0€3 KOTOPOr0 HEBO3MOKHO MOJHOCTHIO MOHSTH CMBICI
npeajiaraeMoil MHHOBAIMM (HampuMmep, «razoxoi»). I[Ipemioxute crocod
penieHust npoosemsl (2-3 npeIoKeHNUs Ha UTHOCTPAHHOM S3BIKE).

OnuceiBasi HOBYIO MOJIEIb JIBUTATENsl, Bbl IOHUMAETE, YTO BbI 3a0bLJ TOUHBIN
AQHTJIMACKUI ~ DKBUBAJICHT TEPMUHY (Hampumep, «TEIUIOBOM  KIII»,
«MHOTOJICTHHE pacTeHHsI» U T.11.). [Ipemmoxute crmocod pemenus mpooieMbl
(2-3 npeIoKeHHSI HA MTHOCTPAHHOM SI3BIKE).

OmnuceiBast SKOJIOTHUCCKUE XAPAKTEPUCTHKHU TIpejiaraéMoi TEXHOJOTHH, BB
0oOHapy)XMBaeTe, YTO CPEAW AayJAWTOPUU HAXOAATCS MPOTUBHUKH JTAHHOTO
noaxoja. [Ipennoxure crnocod pemieHus: npoodsiemsl (2-3 MpeyioKeHUsT Ha
WHOCTPAHHOM SI3BIKE).

OnuceiBasi KOJIOTMUECKUE XaPAKTEPUCTUKU MpeJjiaraeMoid TEXHOJIOTHH, BbI
oOHapyXMBaeTe, 4YTO YyKa3aiu (AKTUUECKH HETOUYHBIE JAHHBIE IO
napamMeTpaM BBIOPOCOB MPOAYKTOB cropanus B atmocdepy. I[Ipemnoxute
croco0 peteHus mpooaemMsl (2-3 MpeaioKeHUs] Ha THOCTPAHHOM SI3bIKE).
OnucpiBas KaKOW-TMOO CIOXKHBIM TIporiecc (Hampumep, pabodyuii MUK 5-
taktHOro J/IBC u T.m.), BBl 4yBCTByeTe, YTO Bac HE COBCEM ITOHUMAIOT
ciymarenu. [Ipennoxkure cnocod pemienns npooiemsl (2-3 TpennokeHus Ha
WHOCTPAHHOM $I3bIKE).

Task 10. Prepare a short presentation on “Getting Natural Gas to Users”.
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UNIT 5. POWER PRODUCTION FROM COAL

Learning outcomes
e Talking about the coal types and their specific features
e  Describing the process of coal mining and transporting

e  Mastering the skills of describing flow charts

Starting point

1.  What do you remember from the course of physics about coal?

2. Why is coal mining so important for the national economy and industry?
3. Do you agree that the industrial use of coal is harmful for the

environment?

Task 1. Find the English equivalents for the following Russian words and
expressions: 20prouull, 0CAOOUHAs NOpPoOd, Y2le8o0opoobl, OONOMUCTBIL, CIOL,
OCMAHKU PACMEHUI, Y20NbHOE MECMOPONXCOeHUe, MUN Yalls (CmeneHb yeneguxayuu).

Coal is a combustible black or brownish-black sedimentary rock composed
mostly of carbon and hydrocarbons. 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. 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, bituminous,
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 coal
deposit depends on the pressure and heat acting on the plant debris as it sank
deeper and deeper over millions of years. For the most part, the higher ranks of

coal contain more heat-producing energy.
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Task 2. Look through the text again and do the tasks.
1. Describe the process of coal formation.
2.  State the relation between the depth of coal deposition and its heat-

producing capacity.

Task 3. Match the terms (types of carbon) and their definitions.

1.  Anthracite a. contains 45-86% carbon, is used to generate electricity and
is an important fuel and raw material for the steel and iron
industries.

2. Bituminous coal b. contains 86-97% carbon, and generally has a heating value

slightly higher than bituminous coal.
c. has a lower heating value than bituminous coal and typically
3. Lignite contains 35-45% carbon.
d. isthe lowest rank of coal with the lowest energy content. Its
deposits tend to be relatively young coal deposits that were
4.  Subbituminous coal not subjected to extreme heat or pressure, containing 25%-
35% carbon. It is crumbly and has high moisture content.

Task 4. Insert the words into the appropriate blanks in the text. Mind that

there are some irrelevant words.
Mining and Transporting Coal

Coal miners use giant machines to 1) ... coal from the ground. They use
two methods: surface or underground mining. 2) ... mining (including mountain
top removal) is less expensive than 3) ... mining. 4) ... mining can be used when
the coal is buried 5) ... than 200 feet underground. In 6) ... mining, giant
machines remove the top soil and layers of rock known as "7) ... " to expose the
coal seam. Once the mining is finished, the dirt and rock are returned to the 8) ... ,
the 9) ... s replaced, and the area is 10) ... . 11) ... , sometimes called deep
mining, is used when the coal is buried several hundred feet below the 12) ... . To
13) ... coal in these underground mines, miners ride elevators down deep mine 14)
... Where they run machines that 15) ... the coal.

After coal comes out of the ground, it typically goes on a 16) ... 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 77) ... materials, increasing the
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heating 18) ... of the coal. After coal is 19) ... and processed, it is ready to be shipped
to 20) ... . The cost of shipping coal can be 21) ... than the cost of mining it.

conveyor belt, dig out, higher, less, lower, market, mined, overburden, pit, remove

(2), replanted, shafts, surface (4), topsoil, underground (2), unwanted, value, vast

Task 5. Comment on different uses of coal

For Electric Power For Industry

1. A variety of industries use coal's heat and by-products.

2. 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 from the
use of coke that give steel the required strength and flexibility.

3. Industries with their own power plants use coal to generate electricity.

4. Power plants burn coal to make steam that turns turbines generating
electricity.

5. Separated ingredients of coal (such as methanol and ethylene) are used in
making plastics, tar, synthetic fibers, fertilizers, and medicines.

6.  The concrete and paper industries also use large amounts of coal.

Task 6. Translate the sentences basing on the text “Reducing the Impacts
of Coal Use”

Industry has found several ways to reduce sulfur, nitrogen oxides (NOX), and
other impurities from coal, as well as more effective ways of cleaning coal after it is
mined, and coal consumers have shifted towards greater use of low sulfur coal.

Power plants use flue gas desulfurization equipment known as "scrubbers”, to
clean sulfur from the smoke before it leaves smokestacks. In addition, industry and
government have cooperated to develop technologies that can remove impurities
from coal or make coal more energy-efficient so less needs to be burned.

Equipment intended mainly to reduce SO, (scrubbers), NOx (catalytic
converters), and particulate matter (electrostatic precipitators and baghouses) is also
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able to reduce mercury emissions from some types of coal. Scientists are also
working on new ways to reduce mercury emissions from coal-burning power plants.
Research is underway to address emissions of carbon dioxide from coal
combustion. Carbon capture separates CO, from emissions sources and recovers it in
a concentrated stream. The CO, can then be sequestered, which puts CO, into
storage, possibly underground, in such a way that it will remain there permanently.
Reuse and recycling can also diminish environmental impact of coal. Land
previously used for coal mining can be reclaimed for other uses. Waste products can
also be captured by scrubbers to produce synthetic gypsum for wallboard.
Cywecmgyem HecKOIbKO 2hgheKmusHvlx cnocobo8 ouucmku 000ObIMo2o yais
om cepwl, OKCUO08 azoma u npovux npwweceﬁ. B NPOMbIUUIEHROCMU UCNOJIb3YIOMCA
YCnAaHo6KUu no 06€CC€pl/l8aHui0 Yeiid, Komopble HA3bleAONICA cAd3onpombleameiiil U
KOMOopble O4UWaom mono4Hblil 243 Om cepvl 00 €20 8blIX00d Yepe3 ObLMOBYI0 mpyoy.
Oxcuowvl azoma yda/m;omc;z C NOMOULbIO Kamaiumu4ecKux Heﬁmpafzus’amopoe 2d30e6,
a MejlKue 6BKIIYeHUsA — 3ﬂekmp0d)uﬂbmpaﬂ4u U PYKABHbIMU Nblley106UMETAMU.
Pa3pa6ambzeaiomc;z MaKodice HoBvle CHOCOObl CHUINICEHUS. KOHYeHmpayuu pmymu 6
evlopocax  anekmpocmanyull. Bedymcs  uccredosanusi no - 8blOeleHU0 U
3A0ePAHCUBAHUIO 8 NOO3EMHBIX Pe3ep8yapax YeleKUCio20 2asd, oopazyiouecocs npu
ceopanuu  yena. HeeamusHnoe 6030eticmeue yeiusi HA — OKPYHCAOWYIO  CPeQy
docmueaemcs 3a cuyem e2o 6MOPUHHOCO UCNOIb30BAHUA U nepepa60mi<u, 6
yacmrocmu, Hanpumep, OMmx00bl yZOJZbHOZZ NPpOMbIUUIEHHOCMU  MO2Ym ObIMb

UCNONIL308AHDL OJIs1 NOJIy4erUsl CURmemu4ecKoco cunca.

Task 7. Translate the text “Coal & the Environment” into Russian.

Environmental laws and modern technologies have greatly reduced the
impact on the environment from the production and consumption of coal. Without
proper care, mining can have a negative impact on ecosystems and water quality
and alter landscapes and scenic views. Debris that chokes mountain streams can

result from surface mining like mountaintop removal, and acidic water can drain
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from abandoned underground mines. Today restoring the land damaged by surface
mining is an important part of the mining process. Because mining activities often
come into contact with water resources, coal producers must also go to great
efforts to prevent damage to ground and surface waters.

The combustion of coal produces several types of emissions that adversely
affect the environment. The five principal emissions associated with coal
consumption in the energy sector are:

« Sulfur dioxide (SO2), which has been linked to acid rain and increased
incidence of respiratory illnesses;

« Nitrogen oxides (NOx), which have been linked to the formation of acid
rain and photochemical smog;

« Particulates, which have been linked to the formation of acid rain and
increased incidence of respiratory illnesses;

« Carbon dioxide (CO,), which is the primary greenhouse gas emission;

o Mercury, which has been linked with both neurological and
developmental damage in humans and other animals. Mercury concentrations in
the air usually are low and of little direct concern. However, when mercury enters
water — either directly or through deposition from the air — biological processes
transform it into methylmercury, a highly toxic chemical that accumulates in fish

and the animals (including humans) that eat fish.

Task 8. Separate the following verbs into three categories according to the
expressed trends.

When we are giving a presentation, we often talk about changes. Usually we
illustrate these changes with visual aids to show these changes. We need, however,

to explain these changes. To do this, we need special verbs.

Rising Falling Stop rising or falling

take off, decrease, grow, level off, peak, shoot up, increase, improve, slump, shrink,

expand, recover, bottom out, pick up, decline
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Task 9. Find appropriate definitions to the given verbs

Verbs Meaning

1. bottom out a. tobecome larger or higher

2. decline b. toincrease in number or size very quickly

3. expand c. togrow or become higher

4. fall d. to start being successful or popular

5. fluctuate e. to get better

6. grow f. to become better or stronger, increase or improve

7. improve g. tomake, get or become better

8. increase h. to get bigger (in size or number)

9. level off i. to get larger (esp. in volume)

10. peak j.  to become smaller (in size or number)

11. pick up k. to drop suddenly

12. recover I. to become smaller (in size or amount), to contract or compress

13. rise m. to become worse or smaller in number

14. shoot up n. to stop falling or rising

15. shrink 0. to reach the highest point before falling

16. slump p. to change continiously

17. take off g. toreach the lowest point before improving
Task 10. Insert the words from those given below.

1. Costs have 1) slightly on the project. We will exceed the budget.

2. The number of rejects 2) dramatically. We will have to invest in new
machines.

3. Sales are finally beginning to 3). We should hit our target next quarter.

4.  Work should 4) in the autumn. That’s traditionally our best time.

5. Sales 5) by 10 percent in the past quarter. We need a new advertising
campaign.

6. Demand 6) due to the hot weather. People use a great deal less electricity in
summer.

7. Costs are 7) after steep increases. We expect them to start 8) next quarter.

8.  Prices have 9) a lot recently. We hope they will 10) soon.

fell, stabilize, increased, falling, fluctuated, pick up, take off, leveling off, shot up,

slumped
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Task 11. Complete the sentences according to their sense.

1.

O N o O

Costs have 1) steadily over the past year. That is due to higher transportation
costs.

The dollar has 2) slightly against the euro. We are back at last year’s rate.
We are currently 3) at a phenomenal rate. We expect to be bigger than our
main competitors soon.

The popularity of our products continues to 4). They are becoming a must-
have among young people.

Our market share has 5) to less than 20 percent. We need new products.
Interest has 6). We need to regenerate it through new advertising.

Tourist numbers 7) in August. We are usually full for the whole month.

We think prices have 8). We expect to see a small increase soon.

Task 12. Prepare a short presentation on “Major Components of a Coal-

Fired Power Plant with Carbon Capture”.

. Carbon Dioxide
Seeam Turbing Remaining

"o Flue Gas
v

Carbon
Crioxide
Compression
Condenser

gOILER

Sulfur
Particulate  Removal
Remaoval

Cooler
Fuel & R -
Air In -

£ Bomtom Ash
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UNIT 6. URANIUM (NUCLEAR) POWER PRODUCTION

Learning outcomes
e  Discussing the process of nuclear fission
e  Determining the main stages of nuclear power production

e Improving the skills of rendering pictures into text information

Starting point

1.  What do you remember from the course of chemistry about the atom
structure?

2. What are the main advantages of nuclear power?

3. Do you agree that nuclear power plants pose considerable threat to the

environment and the safety of population?

Task 1. Comment on how fission splits the uranium atom.

FIsSsioN 220

The Atom Splits/’___? (

= () Meutron
+ Energy

i
uuuuuu o T (D Mewtron

Task 2. Insert the words into the appropriate blanks in the text. Mind there

are three irrelevant words.

Nuclear energy is energy in the nucleus 1) ... of an atom. Atoms are tiny 2)

... that make up every object in the 3) ... . There is enormous energy in the 4) ...

that hold atoms together. Nuclear energy used to make electricity must be released

first either by nuclear fission or by nuclear fusion. In nuclear 5) ..., atoms are split

apart to form smaller atoms, releasing energy. Nuclear 6) ... plants use this energy

to produce electricity. In nuclear 7) ..., energy is released when atoms are

combined to form a larger atom. This is how the 8) ... produces energy. Fusion is
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the subject of ongoing 9) ..., but it is not yet clear that it will ever be a

commercially 10) ... technology for electricity generation.

bonds, core, fixture, fission, fusion, particles, parts, power, research, sun,

universe, viable, viability

Task 3. Restore the words in the text “Nuclear Power Comes from

Fission”.

The f... most widely used by nuclear plants for nuclear fission is uranium.
Uranium is no...e, though it is a common metal found in ro..s all over the world.
Nuclear p...s use a certain kind of uranium, referred to as U-235. This kind of
uranium is used as fuel because its atoms are easily s... apart. Though uranium is
quite common, about 100 times more common than silver, U-235 is re...ly rare.
During nuclear f...n, a small particle called a neutron hits the uranium atom and
splits it, releasing a great amount of energy as h... and radiation. Released

neutrons go on bombarding other uranium atoms, and the process r...s itself over

and over again as a c... reaction.

Task 4. Match the sentence parts.

1. Most power plants, including nuclear a separate power plant structure called a
plants, ... cooling tower.
2. They rely on steam from heated water to each one producing roughly the same
spin ... amount of energy as 150 gallons of oil.
3. Instead of burning fossil fuels to produce large turbines, which generate electricity.
the steam, metal fuel rods forming fuel assemblies.
4. In nuclear fission, atoms are split apart ... nuclear plants use heat given off during
5. Fission takes place inside ... fission.
6. At the center of the reactor is ... the core, which contains the uranium fuel.
7. The uranium fuel is formed into ceramic the reactor of a nuclear power plant.
pellets, ... to boil water into steam turning the
8. These energy-rich pellets are stacked in ... turbine blades that drive generators to
9. The heat given off during fission in the make electricity.
reactor core is used ... to form smaller atoms, releasing energy.
10. Afterward, the steam is cooled back into use heat to produce electricity.
water in ...
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Task 5. Basing on tasks 3 and 4 discuss in pairs the following issues:
o the difference between fusion and fission;
o the energy value of nuclear fuel as compared with gasoline;

o the possible dangers of nuclear reactors.

Task 6. Render the text in English.

B Mupe noctpoeHO M paboTayT MHOXKECTBO ATOMHBIX 3JIEKTPOCTAHLUH
(ADC). Opnako cerogusa ADC yxe HE CUYMTAIOTCS HCTOYHUKOM JICIICBOM M
DKOJIOTHYECKU 4nucTOr 3Hepruen. TommBom st ADC ciyKUT ypaHoOBas pyna —
JOPOrOCTOSIIIEE U TPYAHO JOOBIBAEMOE ChIPbE, 3alachl KOTOPOro orpaHuyeHsl. K
TOMY € CTPOMTENbCTBO U HIKcIuryarauuss ADC comnpsskeHbl € OOJIBIIMMU
TPYIHOCTAMU M 3arparamu. Cepbe3HbIM TOPMO30M Ul JAJIBHEUIIEro pa3BUTHUSA
aTOMHOM 3HEPIreTUKU SBIAIOTCS MPOOJEMBbl 3arpsi3HEHUS OKpYKarollel cpeabl.
Bce 3TO AOMOMHUTENBHO OCIOXHSET OTHOILIEHHWE K aTOMHOW sHepretuke. Bce
qamle 3By4aT IPU3BIBBI  HCIIOJIB30BaTh TaK Has3blBaEMble Majble WU
«HETPAIUIIMOHHBIC» BUJIbI IOJydeHHs I3HEpruu. K mocneHuM OTHOCAT YCTaHOBKH
U YCTPOWCTBA, MCMOJB3YIOIIME SHEPTHIO0 BETPA, BOJbI, COJHIA, F€OTEPMaJIbHYIO

OHCPI'UIO, a TAKXKC TCILJIO, COACPKAIMCCCA B BOJAC, BO3AYXC U 3CMIJIC.

Task 7. Find synonyms to each adjective in the table describing the
amount and intensity of an increase.
When talk about changes, we often need to point out how big or rapid these

changes have been. To do this, we need to use adjectives.

INCREASE

Big Small Fast Slow

steady, slight, considerable, sudden, substantial, moderate, spectacular, enormous,

rapid, gradual, marginal, sharp

38




Task 8. Match the sentence parts.

1. Demand fell by over 40% which is ... a. amarginal increase in real terms.
2. Sales grew by 40%which is ... b. asharp drop in demand.
3. There was aslight increase in days lost due to c. asubstantial drop
strikes, ... d. anenormous increase in one year.
4. Losses due to breakage fell marginally, ... e. every month over the last year.
5. Transports costs rose by 1 %, ... f.  justaslight fall of 0.2%.
6. The sudden change in weather means we have | g. only a couple more than last year.
seen ... h.  productivity has risen over the past 3
7. There has been a sudden increase in demand, months.
i.  since the announcement only days
8.  We have seen a gradual increase of 2-3 % ... ago.
9. There has been a steady fall in costs as ...
Task 9. Insert the correct prepositions.
1. The sharp change in weather means we have seen a sharp drop 1) demand.
2. Sales grew 2) one million copies which is an enormous increase 3) one year.
3. The costs of breakages fell marginally, just a slight fall 4) only 0.2%.
4. There has been a steady fall 5) costs as productivity has risen 6) the past six
months.
5. There has been a sudden increase 7) demand, since the yesterday’s
announcement.
6. There was a slight increase 8) staff turnover, only a couple more people as
compared with last year.
7. Absenteeism fell 9) over 40 % which is a substantial drop.
8.  Transports costs rose 10) 1 %, which is a marginal increase in real terms.
9. We have seen a gradual increase 11) 2-3% every month 12) the last year.

Task 10. Look through the given information and prepare a short

presentation on the types of nuclear reactors.

Nuclear reactors are large machines that contain and control nuclear chain

reactions, while releasing heat at a controlled rate. A nuclear power plant uses the
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heat supplied by the nuclear reactor to turn water into steam, which drives turbine-
generators that generate electricity.

Boiling-Water Reactors - the water heated by the reactor core turns directly
into steam in the reactor vessel and is then used to power the turbine-generator.

Pressurized-Water Reactors - the water heated by the reactor core is kept
under pressure so that it does not turn to steam at all and remains liquid. This hot
radioactive water flows through a piece of equipment called a steam generator.

A steam generator is a giant cylinder with thousands of tubes in it that the
hot radioactive water can flow through and heat up. Outside these hot tubes in the
steam generator is nonradioactive water (or clean water), which eventually boils
and turns to steam. The radioactive water flows back to the reactor core, where it is
reheated and then sent back to the steam generator. The clean water may come

from one of several sources including oceans, lakes, or rivers.

Diagram of a Boiling Water Nuclear Diagram of a Pressurized Nuclear

Reactor Reactor System

Power Generating Loop

Containment

\ Recirculation Pumps /
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UNIT 7. BIOMASS AS AN ENERGY SOURCE

Learning outcomes
e  Discussing the origin of biomass and its different sources
e  Qutlining a general scheme of a landfill construction and operation

e  Mastering the skills of rendering pictures into text information

Starting point
1.  What do you remember from the course of biology about biomass?
2. Can biomass be considered an environment friendly source of power?

3. Comment on the process of photosynthesis that is depicted below.

< PHOTOSYNTHESIS

In the process of photosynthesis, plants convert radiant energy from
the sun into chemical energy in the form of glucose - or sugar.

water + carbon dioxide « sunlight - glucose + oxygen
6 HO + 6 CO, - radiant energy —= CH O, + 60,

Task 1. Insert the words into the blanks. There are three irrelevant words.

Biomass is 1) material made from plants and animals (microorganisms).
Biomass contains 2) energy from the sun. Plants 3) the sun's energy in a process
called photosynthesis. The 4) energy in plants gets passed on to animals and people
that eat them. Biomass is a 5) energy source because we can always grow more trees
and crops, and waste will always exist. Some examples of biomass fuels are wood,
crops, 6), and some garbage. When burned, the chemical energy in biomass is

released as 7). Burning biomass is not the only way to 8) its energy. Biomass can be
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converted to other 9) forms of energy, such as methane gas or transportation 10), such
as ethanol and biodiesel.

Methane gas is the main 11) of natural gas. Smelly stuff - rotting garbage,
agricultural and human 12), release methane gas also called "landfill gas" or "biogas".
Crops like corn and sugar cane can be 13) to produce ethanol. Biodiesel, another 14)

fuel, can be produced from left-over 15) products like vegetable oils and animal fats.

absorb, chemical, fermented, fast, food, fuels, heat, ingredient, manure, most, organic,

release, renewable, stored, transportation, useable, using, waste

Task 2. Guess the missing words.

Garbage is often called municipal solid 1) (MSW), it contains biomass (or
biogenic) materials like paper, cardboard, food scraps, grass clippings, leaves, wood,
and leather products, and other non-biomass combustible 2), mainly plastics and other
synthetic materials made from petroleum. Today, we can 3) garbage in special waste-
to-energy plants and use its 4) energy to make steam to 5) buildings or to generate
electricity. Many large landfills also generate electricity with the methane gas that is
produced as 6) decomposes in the landfills. But providing electricity is not the major
7) of waste-to-energy plants that generate electricity. It actually 8) more to generate
electricity at a waste-to-energy 9) than it does at a coal, nuclear, or hydropower plant.
The major advantage of 10) waste is that it reduces the amount of garbage we bury in
landfills.

Task 3. Get ready to discuss the landfill structure and operation.

MODERN LANDFILL
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Landfills can be a source of energy. Anaerobic bacteria that live in landfills
decompose organic waste to produce a gas called biogas that contains methane.
Methane is the same energy-rich gas that is in natural gas, which is the fuel used for
heating, cooking, and producing electricity. Methane is colorless and odorless, and a
very strong greenhouse gas. Natural gas utilities add an odorant so people can detect
natural gas leaks from pipelines. Landfill biogas can also be dangerous to people or
the environment.

Some landfills simply burn the methane gas in a controlled way to get rid of it.
But the methane can also be used as an energy source. Landfills can collect the
methane gas, treat it, and then sell it as a commercial fuel. It can then be burned to
generate steam and electricity.

Some farmers produce biogas in large tanks called "digesters"” where they put
manure and bedding material from their barns. Some cover their manure ponds to
capture biogas. Biogas digesters and manure ponds contain the same anaerobic
bacteria in landfills. The biogas can be used to generate electricity or heat for use on

the farm.

Task 4. Basing on the English source text render the Russian text

"Biofuels" are transportation fuels like ethanol and biodiesel that are made
from biomass materials. These fuels are usually blended with the petroleum fuels
— gasoline and diesel fuel, but they can also be used on their own. Using ethanol
or biodiesel means we don't burn quite as much fossil fuel. Ethanol and biodiesel
are usually more expensive than the fossil fuels that they replace, but they are also
cleaner-burning fuels, producing fewer air pollutants.

Biodiesel is a fuel made from vegetable oils, animal fats, or greases.
Biodiesel fuel can be used in diesel engines without changing them. Biodiesel, a
renewable fuel, is safe, biodegradable, and produces lower levels of most air
pollutants than petroleum-based products. About half of biodiesel producers are

able to make biodiesel from used oils or fats, including recycled restaurant grease.
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Ethanol is a clear, colorless alcohol fuel made from the sugars found in
grains, such as corn, sorghum, and barley, as well as potato skins, rice, sugar cane,
sugar beets, and yard clippings. Ethanol is a renewable fuel because it is made
from plants. Ethanol can also be produced by breaking down cellulose in woody
fibers. Cellulosic ethanol is considered an “advanced” biofuel and involves a more
complicated production process than conventional ethanol made from starches or
sugars. However, with this process we can make ethanol from trees, grasses, and
crop wastes, reducing concerns that increasing ethanol production will reduce food
supply.

Trees and grasses are potential feedstocks for cellulosic ethanol production.
They require less energy, fertilizers, and water than grains and can also be grown
on lands that are not suitable for growing food. Scientists have developed fast-
growing trees that grow to size in 10 years. Many grasses can produce two harvests
a year for many years without a need for annual replanting. Someday, you may
find yourself driving by huge farms that are not producing food or animal feed, but

feedstock for ethanol.

Taxue 6udvl OUOMONIUBA HA OCHOBE OUOMACCHI, KAK dMAHOL U OUOOU3ED,
MO2YM UCNONIL30BAMbCS 8 Kayecmee MONauea 07 MPAHCHOPMHBIX CPeoCme KaK
CAMOCMOSIMENLHO, MAK U 8 8UOE CMeCU 68 ONpPeOeieHHOl NPONnopyulU ¢ OEeH3UHOM
unu ousenvHoim monaueom. C 0OHOU CMOPOHBI, IMAHONL U OUOOU3ETb 20PA300
odopooice, yem mpaouyuoHHvle 8UObI MONIUBA HA OCHOBE NOJIE3HbIX UCKONAEeMDbIX,
HO, C Opy2oll CMOPOHbL, OHU AGIAIOMCL MeHee MOKCUYHLIMU NPU C2OPAHUU U
8b10€/II0M MEeHbULE 3A2PAZHAIOWUX 8euecms 8 ammocgep).

buoouzeno — osmo 60300HO0615eMblL,  Oe30nNACHLIL U OUOIOCUHECKU
nepepabamvléaemvlli U0 MONIUBA, NOJYYAEMbIU CE200HS U3 PACMUMETbHBIX
macen, MHCUBOMHBLIX JHCUPO8 U Oadce OmX0008 NPeONnpusmuil 0OUeCmEeHH020
numanus. Taxoe monaugo Mmodxxcem UCNONb308AMbCA U 68 OOLIYHLIX OU3ETbHBIX
osueamensix 6e3 usMeHeHUs: UX KOHCMpPYKYU.

Omanon npeocmasisiem coool cnupmo-6eH3UuH0B0e MOMOPHOE MONIUBO, He

umewee yeema U noayvaemoe U3 3epHo8blx Kyjabmyp, ad makxoice K(Zpl’l’lO@eJleOIZ
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KOJICYPbl, pUCA, CAXapHo20 MPOCMHUKA, CAXAPHOU CEEKIbl U 0adice NOOCMUTOYHBIX
mamepuanos. On OMHOCUMCS K 60300HOBTISLEMbIM 8UOAM MONIUBA HA PACMUMETLHOTU
ocHoge. YcosepuieHcmoBaHHbLIM BUOOM OUOMONIUBA AGTAEMCA  (YEUIIOJIO3HBIILY
9MAHOT, NOIYYAEeMblU NymeM pacujenienuss Yeunonossl opesecunsvl. Pacuiupennoe
NpUMEHeHUe OAHHOU MEXHOA02UU NO360UM NOIY4ams OUOMONIUBO HA OCHOGe
OpesecHoll U MpABAHOl MACCbl, OMX0008 PACMEHUE800CMBA, MeM CAMbIM CHUMCAS
DUCK  COKpaujeHusi Nnpouzeo0cmea Nuwesol MNpoOVKYuu 6 NoaAb3y YEeaUyeHUsl
npouzeoocmea  buomonausa. Jlepegpbs u mpasvl AGNAIOMCA  NPEBOCXOOHBIM
NPOMBIULTIEHHBIM CbipbeM OJisl NPOU3BOOCMBA IMAHOAA - UM MPeOyemcs: MeHbuie
9Hepauu, y0oopeHuti U 600bl HO CPABHEHUIO C 3ePHOBLIMU KVIbIMYPAMU, A MAKHCE OHU
MO2ym npou3pacmams HA PA3IUYHbIX HOY6aAX, He MmpeOyIowux CneyuanbHou

noozomosxu. K momy sce nokoc MHo2Ux mpas 803mMoxHceH 08ax*CObL 8 200.

Task 5. Complete the table by separating environmental pros and cons of
switching to plant-based “biofuels” in the USA.

ECO-BENEFITS PROBLEMS

1. Ethanol and biodiesel emit less particulate pollution than traditional
petroleum-based gasoline and diesel fuels.

2. Producing biofuels actually requires more energy than they can generate.
Producing ethanol from corn requires 29 percent more energy than the end
product itself is capable of generating. Similarly troubling numbers have
been found in making biodiesel from soybeans.

3. Replacing only 5 percent of the US diesel consumption with biodiesel would
require diverting approximately 60 percent of today’s soy crops to biodiesel
production.

4.  Since such fuels are derived from agricultural crops, they are inherently
renewable and our own farmers typically produce them domestically,

reducing our dependence on unstable foreign sources of oil.
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The challenge of growing enough crops to meet demand, something skeptics
say might well require converting just about all of the world’s remaining
forests and open spaces over to agricultural land.

They do not contribute to global warming, since they only emit back to the
environment the carbon dioxide (CO,) that their source plants absorbed out
of the atmosphere in the first place.

Unlike other forms of renewable energy (like hydrogen, solar or wind),
biofuels are easy for people and businesses to transition to without special
apparatus or a change in vehicle or home heating infrastructure—you can
just fill your existing car, truck or home oil tank with it.

Wholesale societal shift from gasoline to biofuels, given the number of gas-
only cars already on the road and the lack of ethanol or biodiesel pumps at

existing filling stations, would take some time.

Task 6. Reorganize the text to get complete descriptions of the figures.

When talk about changes, we often show graphs. We don't need to give precise

figures but we do need to comment on them, interpret them and point out relevant

facts. Let's look at some language to do this.

1.

© o No ko

soar over the next five years. Sales a. under nine million.
finished ... b. Ouroverall ...
see from this graph showing smoother c. performance is good with total sales in the
sales, despite slight ...
Let’s look at the ... d. three percent to just ...
fluctuations, there is strong upward ... e. roughly ten percent of our business.
year. However, there is a slight downward ...
figures more closely. As you can ... f.  surge in online sales. In fact, they now
increase on the previous financial ... represent ...
trend and we predict that sales will ... g. trend in retail outlet sales. Here we saw a
going up at approximately ten million drop of about ...
which is substantial ... h. start, we are now seeinga ...

i.  region of ten million. After a rather slow
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Task 7. Complete the text.

Our 1) performance is good with total sales in the 2) of ten million. After a
rather 3) start, we are now seeing a 4) in online sales. In fact, they now represent 5)
ten percent of our business. However, there is a slight 6) trend in retail outlet sales.
Here we saw a 7) of 8) three percent to 9) to nine million.

Let’s look at the 10) more closely. As you can see from this 11) showing
smoother sales, despite 12) fluctuations, there is a strong upward 13) and we
predict the sales will 14) over the next five years. Sales finished 15) at 16) ten

million which is a 17) increase on the 18) financial year.

Task 8. Mini-group activity “Scientific conference”.

Discuss the texts in mini-groups, then prepare for consecutive oral
translation (one student will act as a reporter, another — as an interpreter). After
the report, a debate session will be held (the questions from the audience will be

translated into English and the reporter’s answers — into Russian).

TEXT 1
Biomass & the Environment

Using biomass for energy can have both positive and negative impacts on
the environment. Burning biomass may result in more or less air pollution
depending on the type of biomass and fuels or energy sources replaces by it.
Biomass like lumber mill sawdust, paper mill sludge, yard waste in household
trash used for energy may avoid the use of fossil fuels such as coal or natural gas.
Burning fossil fuels and biomass releases carbon dioxide (CO,), a greenhouse gas,
but when the plants that are the sources of biomass are grown, a nearly equivalent
amount of CO, is captured through photosynthesis. Sustainable cultivation and
harvesting of biomass can result in no net increase in CO, emissions.

Using wood, and charcoal made from wood, for heating and cooking can
replace fossil fuels and may result in lower CO, emissions. Wood may be

harvested from forests or woodlots that have to be thinned or come from urban
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trees that fall down or have to be cut down anyway. However, wood smoke
contains harmful pollutants like carbon monoxide and particulate matter. Burning
wood in an open fireplace is very inefficient and produces lots of air pollution.
Wood and charcoal are major cooking and heating fuels in poor countries, and the
wood may be harvested faster than trees can grow. This results in deforestation.
Planting fast-growing trees for fuel and using fuel-efficient cooking stoves can
help slow deforestation and improve the environment.

Burning municipal solid waste and wood waste to produce energy means
that less of it has to get buried in landfills. Like plants that burn coal, waste-to-
energy plants produce air pollution when the fuel is burned to produce steam or
electricity. Burning garbage releases the chemicals and substances found in the
waste. Some of these chemicals can be dangerous to people, the environment, or
both, if they are not properly controlled.

Incinerators and waste-to-energy power plants must use technology to
prevent harmful gases and particles from coming out of their smoke stacks. Plants
that burn waste to make electricity must use technology to prevent harmful gases
and particles from coming out of their smoke stacks. A waste-to-energy furnace
burns at such high temperatures (1,800 to 2,000°F) that many complex chemicals
naturally break down into simpler, less harmful compounds. This chemical change

is a kind of built-in anti-pollution device.

TEXT 2

Biogas is a gas composed mainly of methane and carbon dioxide that forms
as a result of biological processes in sewage treatment plants, waste landfills, and
livestock manure management systems. Methane is one of the greenhouse gases
associated with global climate change. Many of these facilities capture and burn
the biogas for heat or electricity generation. Burning methane is actually beneficial
because methane is a stronger greenhouse gas than CO,. The electricity may
replace electricity produced by burning fossil fuels and result in a net reduction in

CO, emissions.
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Ethanol and biodiesel were the fuels used in the first automobile and diesel
engines, but lower cost gasoline and diesel fuel made from crude oil became the
dominant vehicle fuels. Biofuels may be considered to be carbon-neutral because
the plants that are used to make biofuels (such as corn and sugarcane for ethanol,
and soy beans and palm oil trees for biodiesel) absorb CO, as they grow and may
offset the CO, produced when biofuels are made and burned.

Growing plants for biofuels is controversial however, as the land, fertilizers,
and energy used to grow biofuel crops could be used to grow food crops instead.
Also, in some parts of the world, large areas of natural vegetation and forests have
been cut down to grow sugar cane for ethanol and soybeans and palm-oil trees to
make biodiesel. Governments are supporting efforts to develop alternative sources
of biomass that do not compete with food crops and use less fertilizer and
pesticides than corn and sugar cane, and methods to produce ethanol that require
much less energy than conventional fermentation. Ethanol may also be made from
waste paper, and biodiesel can be made from waste grease and oils and even algae.

Ethanol and ethanol-gasoline mixtures burn cleaner and have higher octane
than pure gasoline, but have higher "evaporative emissions” from fuel tanks and
dispensing equipment. These evaporative emissions contribute to the formation of
harmful ground-level ozone and smog. Gasoline requires extra processing to
reduce evaporative emissions before it is blended with ethanol. As compared to
petroleum diesel, biodiesel combustion produces less sulfur oxides, particulate

matter, CO, and unburned and other hydrocarbons, but more nitrogen oxide.

TEXT 3
Ethanol & the Environment
Unlike gasoline, pure ethanol is nontoxic and biodegradable; it quickly
breaks down into harmless substances if spilled. However, chemical denaturants
are added to fuel ethanol (in relatively small quantities) to make it undrinkable.
Many of the denaturants that are used are toxic. Similar to gasoline, ethanol is a

highly flammable liquid and must be transported carefully.
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Ethanol and ethanol-gasoline mixtures burn cleaner and have higher octane
than pure gasoline, but have higher "evaporative emissions” from fuel tanks and
dispensing equipment. These evaporative emissions contribute to the formation of
harmful, ground-level ozone and smog. Gasoline requires extra processing to
reduce evaporative emissions before it is blended with ethanol.

Ethanol may be considered to be carbon-neutral because the plants that are
used to make fuel ethanol (such as corn and sugarcane) absorb CO, as they grow
and may offset the CO, produced when ethanol is made and burned. In the U.S.,
coal and natural gas are used as the heat sources in the fermentation process to
make fuel ethanol. The impact of greater ethanol use on net carbon dioxide
emissions depends on how ethanol is made and on whether or not indirect impacts
on land use are included in the calculations. Also, growing plants for fuel is
controversial, as the land, fertilizers, and energy used to grow biofuel crops could

be used to grow food crops instead.

TEXT 4
Biodiesel & the Environment

Biodiesel is nontoxic and biodegradable. Compared to diesel fuel made from
petroleum, biodiesel produces fewer air pollutants like particulates, carbon
monoxide, sulfur dioxide, hydrocarbons, and air toxics. However, it does slightly
increase emissions of nitrogen oxides.

Biodiesel may be considered to be carbon-neutral because the plants that are
used to make it, such as soy beans and palm oil trees, absorb carbon dioxide (CO,)
as they grow and may offset the CO, produced when biodiesel is made and burned.
However, in some parts of the world, large areas of natural vegetation and forests
have been cleared and burned to grow soybeans and palm oil trees to make
biodiesel. The negative environmental impacts of these activities are probably
much greater than any potential benefits from using the biodiesel produced from

the plants grown to make biodiesel.
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UNIT 8. HYDROPOWER ENGINEERING

Learning outcomes
e  Discussing a hydropower plant design and hydropower production stages
e  Determining the distinctive features of tidal and wave power stations

e  Mastering the skills of rendering pictures into text information

Starting point

1. What do you remember from the course of biology and geography about
natural water cycle?

2. Do you agree that hydropower station may pose considerable danger to
the environment?

3. What are the main disadvantages of hydropower production?

Task 1. Use the information given below to describe the graphs.

A.  The Water Cycle B.  Hydroelectric Dam
The
Water Hydeoelectric Dam

Cycle l‘ ; e

Atmosphere
(Water Vapor)

¢ AN,
Precipitation v
7 4 531 {l,nalnl}ifj P

Evaporation . '
(Water Vapor)

Evaporal
(Water V

Ny

Oceans
(Liguid)

In a run-of-the-river system, the current force applies the needed pressure.

In a storage system, water is accumulated in reservoirs created by dams, then

released as needed to generate electricity.

In either instance, the water flows through a pipe, or penstock, then pushes

against and turns blades in a turbine to spin a generator to produce electricity.

Solar energy heats water on the surface, causing it to evaporate.
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o  Swiftly flowing water in a big river carries a great deal of energy in its flow.

e  The available energy amount in moving water is determined by its flow or fall.

e  The water flows through rivers back into the oceans, where it can evaporate and
begin the cycle over again.

e This water vapor condenses into clouds and falls back onto the surface as
precipitation (rain, snow, etc.).

e  Understanding the water cycle is important to understanding hydropower. In the
water cycle:

e  Water descending rapidly from a very high point also has lots of energy in its

flow.

Task 2. Insert the words into the blanks of the text “Hydropower & the
Environment”. Mind that there are three irrelevant words.

While hydropower (hydro-electric) generators do not directly produce 1) of air
pollutants, hydropower dams, reservoirs, and the operation of generators can have 2)
impacts. A dam to create a reservoir may 3) migration of fish to their 4) spawning
areas. A reservoir and operation of the dam can also change the natural water 5),
chemistry, 6) characteristics, and silt loads, all of which can lead to significant 7) in
the ecology (living organisms and the environment) and rocks and land forms of the
river upstream and 8). These changes may have 9) impacts on native plants and
animals in and next to the river, and in the deltas that form where rivers 10) into the
ocean. Reservoirs may cover important 11) areas, agricultural land, and archeological
sites, and cause the 12) of people. Greenhouse gases, 13) dioxide and methane, may
also form in reservoirs and be 14) to the atmosphere. Hydro turbines kill and 15) some
of the fish that pass through the turbine.

carbon, changes, changing, downstream, emissions, emitted, empty, environmental,

flow, injure, natural, nature, negative, obstruct, all, relocation, temperatures, upstream
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Task 3. Analyze the meaning of the words in a bold type and translate the text
“Tidal and Wave Power”.

Tides are caused by the gravitational pull of the moon and sun, and the
rotation of the Earth. Tidal power is more predictable than wind energy and solar
power. A large enough tidal range of 10 feet is needed to produce tidal energy
economically. A simple generation system for tidal plants involves a dam, known as a
barrage, across an inlet. Sluice gates (commonly used to control water levels and
flow rates) on the barrage allow the tidal basin to fill on the incoming high tides and
to empty through the turbine system on the outgoing tide, also known as the ebb tide.
There are two-way systems that generate electricity on both the incoming and
outgoing tides. A potential disadvantage of tidal power is the effect a tidal station can
have on plants and animals in the estuaries. Tidal barrages can change the tidal level
in the basin and increase turbidity (the amount of matter in suspension in the water).
They can also affect navigation and recreation.

Tidal fences can also harness the energy of tides. A tidal fence has vertical axis
turbines mounted in a fence. All the water that passes is forced through the turbines.
Tidal fences can be used in areas such as channels between two landmasses. Tidal
fences are cheaper to install than tidal barrages and have less impact on the
environment than tidal barrages, although they can disrupt the movement of large
marine animals.

Tidal turbines are basically wind turbines in the water that can be located
anywhere there is strong tidal flow. Because water is about 800 times denser than air,
tidal turbines have to be much sturdier than wind turbines. Tidal turbines are heavier
and more expensive to build but capture more energy.

Waves are caused by the wind blowing over the ocean surface. There is
tremendous energy in the ocean waves. One way to harness wave energy is to bend or
focus the waves into a narrow channel, increasing their power and size. The waves

can then be channeled into a catch basin or used directly to spin turbines.
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Task 4. Render the text in English.

DHEpPreTUUeCcKUe pecypchbl OKeaHa MPEICTaBISIOT OOJIBIIYIO IIEHHOCTh Kak
BO30OHOBJISIEMbIE M TMPAKTUYECKH HEucyepriaeMble. YPOBEHb BOJIbI HA MOPCKHUX
moOepeXbsIX B TCUCHHWE CYTOK MEHsIETCS TpH pasza. JlJis ycTpoiicTBa mpocTeneit
npwiBHOU anekTpoctaniuu (II9C) nyxen OacceilH — MEPEeKPBITHIN IIOTUHON
3QJIMB WIM YCTh€ PEKH. B IMIIOTHHE WMEIOTCS BOJOIMPOMYCKHBIE OTBEPCTUS M
yCTaHOBJIEHbI TypOuHBI. Bo BpeMsi mpwinBa Boja noctynaetr B OacceliH. Korna
YpOBHM BOJbI B OacceiiHE W MOpPE CPaBHAIOTCS, 3aTBOPHI BOIOMPOIMYCKHBIX
oTBepcTU 3akpbiBatoTca. C HACTYIUIGHMEM OTJIMBA YpPOBEHb BOJbI B MOpE
MOHUXKAETCSI, U, KOTJIa HAllOp CTAHOBUTCS JJOCTATOYHBIM, TYPOUHBI U COCAMHEHHBIE
C HHUM BJICKTPOTe€HEepaTOphl HAYMHAIOT paboTaTh, a BoJa U3 OacceilHa MOCTENEeHHO
yxoaut. CuuTaeTcss SKOHOMMYECKH IenecooOpa3HbiM cTpoutelibectBo [1DC B
paiioHax ¢ MPWIMBHBIMH KOJICOAHUSIMU YPOBHSI MOPSI HE MeHee 4 M.

B nOpunuBHBIX 3IEKTPOCTAHIUSAX JIBYCTOPOHHETO JIEUCTBHUS TYpPOUHBI
paboTalOT TpH ABMKEHUM BOJAbI M3 Mopsa B OacceilH u oOpatHo. I19C
JIBYCTOPOHHETO JIEHCTBUS CIIOCOOHA BhIPA0ATHIBATh JIEKTPOIHEPTHIO HETIPEPHIBHO
B TeueHue 4-5 4 ¢ mepepbiBamMu B 1-2 4 4eThIpe pa3a B CyTKH.

C Touku 3penHus skosoruu [I9C nuMeer 6ecCriopHOE MPEUMYIIIECTBO TEPET

TCIIJIOBBIMHU JJICKTPOCTAHIUAMHU, CKUT'aIOITHUMHU He(bTb 1 KaMEHHBIN YI'OJlb.

Task 5. Mix and match to make your presentation more persuasive by

making your points stronger.

1. The launch was a total a. competitive market. We need to cut our costs

2. Sales in Asia have been extremely dramatically.

3. Opting to relocate production was a b. good. Let’s hope they will continue to do it.
terrible C. Dbetter.

4. Although this product is much d. disaster. We didn’t get right at all.

5. We are one hundred percent e. too expensive to print.

6. We are working in a highly f. certain that this is the best solution.

7. A full colour brochure would be far g. aware of the alternatives.

8. The initial tests are good, but I firmly | h. no chance of success unless we invest heavily.
believe we can do even I. cheaper, I wouldn’t recommend it.

9. Weareall fully J. mistake. We simply don’t have the same level

10. There is absolutely of quality.
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Task 6. Mix and match.

1. Strongly a. Refuse
2. Totally b. Recommend
3. Openly c. Believe
4. Firmly d. Agree
5. Fully e. Encourage
6. Positively f. Deny
7. Categorically g. Admit
8. Absolutely h. Appreciate
Task 7. Complete the text with the words given below.
1. Asyou can see, it has been a 1) disaster since the beginning. Nothing has
been right at all.
2. The following month, the figures were 2) better.
3. Bringing in outside consultants would be 3) too expensive at this point.
4. 1 am4) certain that we can succeed.
5. If we analyze the figures, we can see that there is 5) no chance of our making
even a small profit.
6. This is a 6) competitive field where margins are extremely small. We need to
cut our costs dramatically.
7. We are 7) aware of the consequences of failure.
8.  We have an 8) good sales team who are now ready to take up the challenge.
9.  We would be making a 9) mistake if we didn’t consider the alternatives.
10. What we need to do is to find a 10) cheaper solution, and as quickly as
possible.
Task 8. Mix and match.
1. We need a change in policy. | would a. encourage open discussion of policy.
strongly b. admit that our strategy didn’t work as well
2. You are absolutely right. I totally as we had hoped.
3. It did not work. We openly c. believe in giving everyone the space to take
4. \We must give everyone a chance. | initiatives.
firmly deny any negligence.
5. | have analyzed the figures carefully refuse to accept that we can’t significantly

and | fully

improve on these figures.
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6. We want to hear your point of view. f. appreciate their significance.

We positively g. agree with everything you have said so far.
7. We followed all safety procedures. We | h. recommend a radical change.

categorically
8. We can do better. | absolutely

Task 9. Complete the text.
1. This is not the solution. I 1) refuse to believe this will bring us the results we
want.

2. Everyone is treated equally. We 2) deny any discrimination.
3. This is a winning product. | 3) believe we can be the market leader.
4.  There were some mistakes made. | 4) admit responsibility for them.
5. John has hit the nail on the head. | 5) agree with what he is saying.
6. It has been on the market for five years. | would 6) recommend updating it.
7. | have listened to the arguments and | 7) appreciate your concerns.
8.  Everyone can contribute to our success. We 8) encourage suggestions for

improvements from all levels.

absolutely, openly, totally, fully, positively, firmly, strongly, categorically
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UNIT 9. GEOTHERMAL ENERGY

Learning outcomes
e  Discussing the origin of geothermal water
e  Determining prospective areas of using geothermal energy in farming

e  Mijastering the skills of rendering pictures into text information

Starting point

1. What do you understand by the word “geothermal”? Refresh a course
of geography.

2. Have you ever heard about the use of geothermal energy in

agriculture? Where do you suppose it could be used?

3. Can you describe this picture in your own words?

CRUST

THE EARTH'S INTERIOR

Task 1. Find the English equivalents to the following Russian words and
expressions basing on the analysis of the offered text: npoucxooums om,
NOCMOSIHHO, Heopa 3eMau, 3eMHAs Kopd, CAOU HOpoobl, BbIXOOUMb HA
N0BEPXHOCMb, OYPeHUe CKBAJNCUH.

What Is Geothermal Energy?

The word geothermal comes from the Greek words geo (earth) and therme
(heat). So, geothermal energy is heat from within the Earth. Geothermal water is a
renewable energy source because the heat is continuously produced in the Earth core.

Below Earth's crust, there is a layer of hot rock, called magma, which

sometimes comes may quite close to the surface so that its heat can be transferred
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to water, thus forming a usable form of geothermal energy. Heat is produced from
naturally radioactive materials - uranium and potassium. It is hard to imagine that
the amount of heat within Earth contains 50,000 times more energy than all the oil
and natural gas resources in the world.

Natural areas of hydrothermal resources are called geothermal
reservoirs. Geothermal energy sometimes finds its way to the surface in the form of:

« volcanoes and fumaroles (holes where volcanic gases are released)

«  hot springs

e geysers

Geologists use various methods to look for geothermal reservoirs. Drilling a
well and testing the temperature deep underground is the most reliable method for

finding a geothermal reservoir.

Task 2. Insert the words into the text. There are three irrelevant words
Use of Geothermal Energy

People around the world use geothermal energy to 1) ... and cool their homes
and to produce electricity by 2) ... deep wells and pumping the heated underground
water or steam to the 3) .... Geothermal heat pumps are the most energy efficient,
environmentally clean, and cost effective systems for temperature control. They use 4)

. ground or water temperatures near the Earth surface to control building
temperatures above ground. The three main uses of geothermal energy are:

. Direct use and district 5) ... systems use hot water from springs or
reservoirs near the surface. Ancient Romans, Chinese, and Native American
cultures used hot mineral springs for bathing, cooking, and heating. Today, many
hot springs are still used for bathing, and many people believe that mineral-rich
waters hot have natural healing powers. Hot water near the Earth's surface can be
piped directly into buildings and industries for heating 6) ....

. Electricity generation plants require water or steam at very high
temperature (300° to 700°F). Geothermal 7) ... plants are generally built where

geothermal 8) ... are located within a mile or two of the surface.
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. Industrial applications of geothermal energy include food dehydration,
gold mining, and 9) ... pasteurizing. Dehydration, or the 10) ... of vegetable and

fruit products, is the most common industrial use of geothermal energy.

digging, drying, heat, heating, hot, milk, power, purposes, preserve, reservoirs,

stable, state, surface

Task 3. Agriculture does utilize the geothermal energy for cost efficient
and sustainable food production and processing. Almost half of all food
produced is lost due to a lack of affordable energy for food processing. Find the

four main areas of using geothermal energy in agriculture.

Application area Examples and explanation
Plant growing in an open field
Improving soil characteristics
Plant growing in protected ground
Controlling environment inside residential buildings
. Greenhouses need a constant temperature which can be maintained by

geothermal water. The constant warmth inside help plants grow faster. Heating
techniques employed by farmers include plastic tubes, finned coils and pipes, as well
as soil heaters. Depending on the required temperature, farmers combine the tools to
help the crops reach maximum growth rate before being transferred in the open
field. Now, there is no need to wait for seed germination. Farmers are able to grow
crops which are not in season thus making their production even more profitable.

. Heat pumps transfer underground heat into buildings in winter and reverse the
process in summer. But a geothermal exchange system is more than a traditional
furnace or air conditioner. For one thing, most of the equipment is underground. A
mixture of water and antifreeze circulates through a long plastic pipe buried in the
ground absorbing heat and carrying it either into or out of the building. This system
it doesn't have to manufacture heat as it is free, renewable, and readily available. The
only energy this system needs is some electricity to pump the liquid through the

pipes and deliver the conditioned air to the building.
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. Open fields are common all over the world and places that are fortunate
enough to have access to any geothermal source and greatly benefit from that.
Geothermal water is used to keep temperatures steady and protect plants and crops
from the cold weather. This is possible with irrigation pipes running under the soil
and intended not only for heating but also for watering crops thus preventing crop
damage or at least keeping it at a minimum.

. Water helps in killing fungi, pests and diseases. There are two ways on how
farmers do it. The first one is letting the heat from the underground pipes warm the
soil until the pests are dead. The second one is applying the steam directly above
the soil covering it with plastic sheets to keep the heat inside. These methods really

help prolong the growing season.

Task 4. Match the sentence parts.

The environmental impact of geothermal energy
depends on ...

Direct use and heating applications have almost no
Geothermal power plants do not burn fuel to generate
electricity, so ...

They release less than 1% of the CO, emissions ...
Geothermal plants use scrubber systems to clean the
air of hydrogen sulfide that ...

Geothermal plants emit 97% less acid rain-causing
sulfur compounds than ...

After the steam and water from a geothermal reservoir
have been used, ...

So the total capacity of this energy is bigger than ...
However, geothermal energy can be made more
widely available if ...

how it is being used.

is emitted by fossil fuel plants.
is naturally found in the steam
and hot water.

methods and technologies
used to extract it are improved
negative impact on the
environment.

of a fossil fuel plant.

that of coal, oil and gas
altogether.

their emission levels are very
low.

they are injected back into the
Earth.

Task 5. Render the text in English.

Oxono 4% Bcex 3amacoM BOJIBI COCPEIOTOYEHO IMOJ 3eMJIe — B TOJIIAX

ropueix nopoa. Bogabl, Temmeparypa kortopbix mnpebimaer 20° C, Ha3bIBarOT
TepMaJIbHBIMH (OT TpEY. «TEPME» - «TEIUIO», <©Kap»). HarpeBarorca oHM B

pe3yabTare paJuOaKTUBHBIX MPOLIECCOB U XUMUYECKUX PEAKINI B HEJpax 3eMIIH.
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B ctpanax, rme tepManbHbIE BOABI MOAXOASAT OJIM3KO K TIOBEPXHOCTH,
COOpYXaloT reoTepMainbHble 3aekTpocTaHiuu (reoTOC). Onum mpeoOpaszyroT
TEIUIOBYIO SHEPTHIO MOI3€MHBIX HICTOYHUKOB B DJICKTPHUYECKYIO.

['eoTepmanibHbIe CTAaHIIMKM YCTPOECHBI OTHOCUTEIBHO MPOCTO, TOILUIMBO
OecriaTHOE ¥ CeOECTOMMOCTD BhIpabaThIBAEMOM SHEPIHHU B HECKOJIBKO pa3 HUKE.

IIpy mnpsmoit cxeme TMONMy4eHHs] DJCKTPOSHEPTruHu Ha TeoTepMabHOU
AIIEKTPOCTAHIIMK TPHUPOMHBIA Tap HampaBisieTcss MO0 TpybaM B TypOWHBI,
COCJIMHEHHBIE C AJIEKTporeHeparopaMu. Hempsimast cxema: 10 TOro, Kak rap rnomnajaet
B TypOMHBI, €T0 OYHUIIAIOT OT ra30B, BHI3BIBAIOIIMX pa3pylieHue TpyO. CmelneHHas
CXeMa: HeOUHMIIIEHHBIN Tap MOCTYIAEeT B TYpOUHBI, a 3aT€M U3 BOJIbl, 00pa30BaBILICHCS
B pe3yJIbTaTe KOHJEHCAINH, YIAISI0T HE pACTBOPHUBILEECS B HEW ra3bl.

OtpaboTaBiuii B TypOUHAX Map MonaaaeT B KOHJAEHCATOP, I/I€ OXJIAXKAACTCS U
npeBpamaetcs B Boay. I'opsuyro Boay (120 °C) ucmons3yroT s TEIUIOCHAOKEHUS

HACCJICHHLIX ITYHKTOB, O6OPpGBaIOT 3AaHuA, TCIUIMOBI, IIAPHHUKH, OaccelHBl.

Task 6. Study the following patterns. We have seen how to emphasize
points but sometimes you want to soften the impact of what you are saying and
give them less importance. Here are some ways to do that, compare:

e \We made a huge loss. - We made a loss. - We made a slight loss.

e The situation has improved enormously. - The situation has improved. - The
situation has improved slightly.

e Itis always incredibly difficult to ... - It is difficult to ... - It is sometimes a
little difficult to ...

We can soften the impact of negative idea by responding using a positive
word with a negative verb form.

e The results are disappointing.

e The results certainly aren't very encouraging, I'm afraid.

61



Task 7. Mix and match.

O N kbR

Sales in the first quarter were a little ... a. better.

The response has been fairly ... b. errors.

We have paid a small ... c. on target.

The negotiations were partially ... d. high.

There have been occasional ... e. successful.

We have found the costs rather too ... f. right.
Construction is still more or less ... g. problem with it.
Out analysis of the situation was not quite ... h. good.

Task 8. Are the sentences correct or not?
The results slightly are disappointing. We haven’t quite achieved our
objectives.
Although we have had some minor problems with the set-up, we are more or
less on schedule.
The second offer was a little better but still not what quite we were hoping to
get.
We have gone over slightly budget due to the rather long delays we have had
getting approval for sale in the US.
There has been a slightly increase in productivity since the introduction on the
new working schedules.
We will have to wait a little longer before we can see the full impact.
We have had slight improvement in our stock control. We have more and less
ironed out the minor problems we were having with the new IT system.
The feedback was generally good but did highlight some areas where we can
improve.
We have more or less finished the first series of testing but are not ready quite

to move onto the second.

Task 9. Mix and match.

e A

It was a bad idea. a. Itwasn’ta good idea, and we can’t pretend it
Demand is falling. was.

It’s very difficult to resolve. b. Demand isn’t increasing, I’m sorry to say.
Results are disappointing. c. It won’t be easy to resolve, that’s for sure.
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5. Itwas very inefficient. d. Results aren’t very encouraging. I’m afraid.
6. The feedback from the tests was e. It wasn’t very efficient, that’s obvious.

negative. f.  The test feedback wasn’t very positive, I’'m
7. It was a very expensive solution. sorry to say.
8. The figures are wrong. g. It wasn’t the cheapest solution, | have to agree.
9. Itwas a disaster. h.  The figures aren’t exactly correct, I’'m afraid.
10.  The project was badly managed. |i. It certainly wasn’t an unqualified success, that’s

obvious.
J-  Unfortunately, the project wasn’t very well
managed.
Task 10. Complete the sentences with the words given below.

1. Itwasn’tal)idea, and we can’t pretend it was.
2.  Demand isn’t 2), | am sorry to say.
3. It won’t be 3) to resolve, that’s for sure.
4. Results aren’t very 4), I’'m afraid.
5. It wasn’t very 5), that’s obvious.
6. The feedback from the tests wasn’t 6), I’'m sorry to say.
7. It wasn’t the 7) solution, | have to agree.
8. The figures aren’t exactly 8), I’'m afraid.
9. It certainly wasn’t an unqualified 9), that’s obvious.
10. Unfortunately, the project wasn’t 10) managed.

cheapest, success, increasing, efficient, encouraging, very positive, correct, very

good, easy, very well

Task 11. Basing on the facts from the previous tasks, describe the diagram.
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UNIT 10. ELECTRICITY GENERATION FROM WIND

Learning outcomes
e  Describing the ways and machines of wind power production
e  Discussing the prospects of wind power engineering

e  Mastering the skills of rendering pictures into text information

Starting point
1. What can you say about the operating principle of a wind power plant?

Use the picture to help you form the plot of your speech.

HORIZONTAL

Genera tor conver ts
mechanical energy
into electricity

Blades catch the
wind and spin

Cable —
carries electricity
to transmission line

Computer system
controls direction
of the blades

MACHINE

2. Do you agree that wind power plants are feasible in Russia?

Task 1. Try the guess the marked words basing on the context.

Wind is a renewable energy source that does not pollute, so some people see
it as a good alternative to fossil fuels. Like old fashioned windmills, today’s wind
machines (also called wind turbines) use blades to collect the wind’s kinetic
energy. The wind flows over the blades creating lift, like the effect on airplane
wings, which causes them to turn. The blades are connected to a drive shaft that

turns an electric generator to produce electricity.
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Task 2. Use the dictionary to find the right Russian variants for the parts

of a wind power plant.

Wind
direction

n Yaw

Blade T

motor | |

Generator

Rotor

Anemometer

Controller

Wind
\ane
Nacelle

High-speed

shaft

Task 3. Restore the incomplete words.

There are two types of wind machines (t...s) used today, based on the

direction of the r...g shaft (axis): horizontal-axis wind machines and vertical-axis

wind machines. The s...e of wind machines varies widely. Small turbines used to

power a single home or business may have a c...ity of less than 100 kilowatts.

Some l...e commercial-sized turbines may have a c...ity of 5 megawatts. Larger

turbines are often gr...ed together into wind farms that provide power to the

electrical grid.

Task 4. Divide the sentences offered below into two groups according to

the proper type of turbines.

Horizontal-axis turbines

Vertical-axis turbines

1. Horizontal-axis wind machines have blades like airplane propellers. A

typical machine stands as tall as a 20-storey building and has three blades

that span 200 feet across.
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2. Most wind machines being used today are of this type.

3. The machines stand tall and wide to capture more wind.

4.  The most common type — the Darrieus wind turbine, named after the
French engineer Georges Darrieus who patented the design in 1931 — looks
like a giant, two-bladed egg beater.

5.  These machines make up only a very small share of the wind machines used
today.

6.  Wind machines of this type have blades that go from top to bottom.

Task 5. Insert the missing words from those given below. Mind that there
are three irrelevant words.

Wind is a 1) source of energy, and overall, the use of wind for energy has
fewer environmental 2) than using many other energy sources. Wind turbines
(often called windmills) do not release 3) that pollute the air or water (with rare
exceptions), and they do not require water for cooling. They may also reduce the 4)
of electricity generated from 5) fuels and therefore reduce the amount of air 6),
carbon dioxide emissions, and water use of fossil fuel power plants.

Wind turbines do have negative impacts on the 7), but these impacts have to
be 8) with our need for electricity and the overall lower environmental impact of

using wind for energy 9) to other sources of energy to 10) electricity.

amount, balanced, clean, clearing, emissions, environment, fossil, fuel, impacts,

make, pollution, relative, relationship

Task 6. Match the sentence parts.

1. Modern wind turbines are very large | a. birdand bat deaths.

machines, and some people do not like ...

A few wind turbines have caught on fire, and
some have leaked lubricating fluids, ...
Especially unpleasant for many people is ...
Some types of wind turbines and wind
projects cause ...

These deaths may contribute to ...

Most wind power projects on land also

declines in species that are also being
affected Dby other human-related
impacts.

service roads that add to their physical
impact on the environment.

the equivalent amount of energy used
to make and install them.

the sound that wind turbine Dblades
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require ... make.
7. Using the metals in wind turbines and | f. the use of energy, which may be from

concrete for their foundations requires ... fossil fuels.
8. Also wind turbines produce much more clean | g. their visual impact on the landscape.
electricity over their operating life than ... h. though this is relatively rare.

Task 7. Render the text in English.

DHeprusi BeTpa OUYCHb BEIUKA. DTy SHEPTUIO MOKHO MOJTy4aTh, HE 3arps3Hss
OKpykaruryto cpeay. Ho y BeTpa ecTh JBa CYIIECTBEHHBIX HEJOCTATKa: €ro
DHEPIUsl CUJIBHO paccessHa B MPOCTPAHCTBE U OH HEIMPEICKA3yeM — YacTO MEHSET
HaMpaBJICHUE, BHE3AIMHO 3aTHUXAET, & UHOTJA JJOCTUTA€T HENMOBEPHOM CHJIBI.

CTpouTenbCcTBO, COAEp)KaHUE, PEMOHT BETPOYCTAHOBOK, pabOTaloOmUX B
J00YyI0 MOToJly MOJ OTKPBITHIM HEOOM, CTOUT HeJenieBo. BeTpoanekTpocTanius
TakoM ke MomHocTH, Kak ' 9C, TOLl nnu ADC, o cpaBHEHUIO C HUMU 3aHUMAET
OOJBIIYIO IJI0IAb. BeTposnekTpocTaHy HeOe3BpEIHbI: OHU MEIIAIOT MoJIeTaM
IITULl 1 HACEKOMBIX, IIIYMSIT, OTPAKAIOT PaIUOBOIHBI BPAAIOIIMMHUCS JIOMIACTSIMH,
co3/1aBasi IOMEXH NPUEMY Tesierniepeaayd B OJM3IeKaINX HACCICHHBIX MTyHKTaX.

[Ipuniun paboThl BETPOYCTAHOBOK OYEHb MPOCT: JIOMACTH, KOTOPHIC
BpAILIAIOTCS 32 CUET CUJIbI BETPA, YEPE3 BaJ MEPEAAIOT MEXAHUYECKYIO SHEPTHUIO K
aJIeKTporeHeparopy. ToT B CBOIO ouepenb BbIpaOATHIBACT DIECKTPUUYECKYIO
sHepruto. Takum oOpa3oM, FJHEPTHUsl BETpa MPEBPAIAETCS B IJCKTPUIECKUHN TOK.

JIns momydeHWsT SHEPrud BETpa MPUMEHSIOT Pa3HbIe KOHCTPYKIIUU:
MHOT'OJIOMACTHBIE ~ «POMAILIKW»; BHUHTHI BPOJIE CaMOJIETHBIX IPOMEIIEPOB;
BEPTUKAJIbHBIE POTOPHI; HEKOE M0I00ME «BCTABIIETO AHI0OMY BEPTOJIETHOTO BUHTA.
BepTukanpHbie KOHCTPYKITUU XOPOIIIO YIaBIMBAIOT BETEP JFOOOTO HAMIPABIICHUS.

UtoOsl Kak-TO KOMIIEHCHPOBATh W3MEHUMBOCTH BETPa, COOPYKAIOT
OTPOMHBIE «BETpeHbIe (epmbl». BeTpoaBuraTenn TaMm CTOAT psSgaMd  Ha
OOLTUPHOM MPOCTPAHCTBE U PAOOTAIOT HA ETUHYIO CETh.

UToOBl CHU3UTH 3aBUCUMOCTh OT HEMOCTOSHHOI'O HAIpaBJICHUS W CHJIbI
BETpa, B CHUCTEMY BKJIOYAIOT MAaxXxOBHKM M PAa3HOTO POJA AKKyMYJISTOPBI —

QJICKTPUYICCKHC, BO3AYIIHBLIC U THPABJINYCCKHC.
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Ceiiuac B Mupe pabGotaer Oosiee 30 TbIC. BETPOYCTaHOBOK pPa3IMYHOM
MomrHOCTH. ['epmanus nosydaet oT BeTpa 10% cBoel 3JIEKTpO3HEpPruu, a Bce
3anagHoit EBpomne Berep maer 2500 MBT snektposnepruu. Ilo mepe toro kak
BETPSIHBIC DJIEKTPOCTAHIIMU OKYMAIOTCSA, @ UX KOHCTPYKIIMU COBEPIICHCTBYIOTCS,

ICHA BO3AYHIHOI'O JJICKTPHUYCCTBA IIAAACT.

Task 8. Study the following patterns.
You don't have to answer all the questions — they may not be good questions!
If it is a good question, thank the person and answer it. Some of the questions may
be irrelevant and not connected to what you want to say. Say so and get another
question. Some may be unnecessary because you have already given the answer.
Repeat the answer briefly and get the next question. And some may be difficult
because you don't have the information. Again, say so and offer to find the
information or ask the person asking the question what they think. When you get a
question, comment on it first. This will give you time to think.
e That's a very interesting e I'm not in a position to
question. comment on that.
e I'm glad you've asked that e As/said earlier, ...
question. e | think I answered that when |
e A good question. said ...
e I'm sorry but | don't have that e | did mention that.
information to hand. e | don't see the connection.
e Can | get back to you about that? o ['msorry, I don’t follow you.
e I'mafraid I can't answer that. e | think that is a very different

issue.

Task 9. Choose appropriate ways of dealing with questions when you
are the SPEAKER.

1. When you don't want to answer a. If there are no more questions, we should
2. When someone interrupts you stop there.
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3. When you finally understand what they | b. Oh I see. So what you are asking is ...

want to know c. Perhaps I didn't make myself clear. What |
4. When you realize they don't understand was trying to say was ...

what you said d. Perhaps we can talk about it when | have
5. If you don't want to tell everyone finished.
6. To close off the presentation e. Sorry, could I just finish?

f. To be honest, I'm not really the person to
ask about that.

Task 10. Choose appropriate ways of getting an answer when you are the

QUESTIONER.
1. When the answer doesn't give you the | a. That may be so, but I still think ...
information you want: b. Well, I'm not so sure. Can you give us an
2. When the answer is evasive: example to illustrate that?
3. If you are skeptical and want more detail: | c. Yes, but you still haven't answered my
4. If you don't agree: question.
d. Yes, that may be so, but what I want to
know if ...

Task 11. Cases

Case 1. You are the speaker at the conference. While making your speech
you notice some people in front of you behave in an unexpected for you way. Some
of them seem not to understand you at all while the others are asking provocative
questions trying to disprove your point of view. But you should remain polite no
matter what is happening. So your task is to express your thoughts in the most

polite way.

Case 2. You are the listener at the conference. While listening to the report
you notice the speaker is not confident enough in what he (or she) is saying, or
maybe, he/she just lack enough competence in the considered field. You want to
bring him to light, or just clarify the points you don’t understand. Keep in mind
you should remain polite no matter what is happening. So your task is to express

your thoughts in the most polite way.
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UNIT 11. SOLAR POWER PRODUCTION
Learning outcomes
e  Discussing basic principles and methods of solar power generation
e  Determining the environmental effects of solar power production

e  Mastering the skills of rendering

Starting point
1. What do you remember from the course of physics about photons?
2. Do you agree that solar power production is harmless for the

environment?

Task 1. Try to guess the marked words basing on the context.

The sun has produced energy for billions of years. Solar energy is the sun’s
rays (solar radiation) that reach the Earth. This energy can be converted into
other forms of energy, such as heat and electricity.

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

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

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

Solar energy can be converted to electricity in two ways:

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

«  Concentrating Solar Power Plants generate electricity by using the
heat from solar thermal collectors to heat a fluid which produces steam that is
used to power the generator.

Solar thermal (heat) energy is often used for heating water used in homes

and swimming pools and for heating the insides of buildings ("'space heating").
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Passive space heating is what happens to your car on a hot summer day. The
sun rays heat up the inside of your car. In buildings, the air is circulated past a
solar heat surface and through the building by convection (less dense warm air
tends to rise while denser cool air moves downward). No mechanical equipment is
needed for passive solar heating.

Two drawbacks of solar energy are:

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

« Because the sun doesn't deliver that much energy to any one place at

any one time, a large surface area is required to collect the energy at a useful rate.

Task 2. Divide the text into logical parts and make its plan.

Task 3. Insert the missing words into the blanks. Mind that there are three
irrelevant words.

Solar energy is by far the Earth's most 1) energy source. Solar power is 2) of
providing many times the total current energy 3). But it is an intermittent energy
source, meaning that it is not available at all 4). However, it can be supplemented
by 5) energy storage or another energy source, such as natural 6) or hydropower.

Concentrating solar power technologies use mirrors to 7) and concentrate
sunlight onto receivers that collect the solar energy and 8) it to heat. This thermal
energy can then be used to produce electricity via a 9) turbine or heat engine

driving a 10).

available, capable, convert, conversion, demand, gas, generator, reflect, steam,

supply, storage, thermal, times
Task 4. Restore the sentence order to make a logical coherent text.

1. Another solar generating technology uses photovoltaic cells (PV) to convert
sunlight directly into electricity.
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2. Covering 4% of the world's desert area with photovoltaics could supply the
equivalent of all of the world's electricity.

3. Even larger plants than exist today are proposed for construction in the
coming years.

4. Low-temperature solar collectors also absorb the sun's heat energy, but
instead of making electricity, use the heat directly for hot water or space
heating in homes, offices, and other buildings.

5. Photovoltaics can provide tiny amounts of power for watches, large amounts
for the electric grid, and everything in between.

6. PV cells are made of semiconductors, such as crystalline silicon or various

thin-film materials.

Task 5. Scan the text and find answers to the offered questions.
° cocmas U KOHCMPYKYUs YCmpoucmea 01 Npeodpa3o8aruss COJHEYHOU

IHepcUU 6 INeKMpPUUECKYI0 — gbOl’}’lOZa]lb@aHuquKOZO ajemernma,

o YCr08us 06paz08anUsl INEKMPULECKo20 MOoKa 8 MAaKux yCmpoucmeax,
o yenosus d¢hexmusHol pabomvl OAHHO20 YCMPOUCMBA,

o OCHOBHbIE NpeUMYecmea OaHHbIX YCMPOUCME,

o 8UO MOKA, NOIYUAEMbIU C NHOMOWBIO OAHHBIX YCMPOUCME

A photovoltaic cell, commonly called a solar cell or PV, is the technology
used to convert solar energy directly into electrical power. A photovoltaic cell is a
non-mechanical device usually made from silicon alloys.

Sunlight is composed of photons, or particles of solar energy. These
photons contain various amounts of energy corresponding to the different
wavelengths of the solar spectrum. When photons strike a photovoltaic cell, they
may be reflected, pass right through, or be absorbed. Only the absorbed photons
provide energy to generate electricity. When enough sunlight (energy) is absorbed
by the material (a semiconductor), electrons are dislodged from the material's

atoms. When the electrons leave their position, holes are formed. When many
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electrons, each carrying a negative charge, travel toward the front surface of the
cell, the resulting imbalance of charge between the cell's front and back surfaces
creates a voltage potential like the negative and positive terminals of a battery.
When the two surfaces are connected through an external load, such as an
appliance, electricity flows.

The performance of a photovoltaic array is dependent upon sunlight.
Climate conditions (such as clouds or fog) have a significant effect on the amount
of solar energy received by a photovoltaic array and, in turn, its performance.
Most modern modules are about 10% efficient in converting sunlight.

The simplest photovoltaic systems power many of the small calculators and
wrist watches used every day. More complicated systems provide electricity to
pump water, power communications equipment, and even provide electricity to our
homes.

Some advantages of photovoltaic systems are:

1. Conversion from sunlight to electricity is direct, so that bulky
mechanical generator systems are unnecessary.

2. PV arrays can be installed quickly and in any size.

3. The environmental impact is minimal, requiring no water for system
cooling and generating no by-products.

Photovoltaic cells, like batteries, generate direct current (DC), which is
generally used for small loads (electronic equipment). When DC from photovoltaic
cells is used for commercial applications or sold to electric utilities using the
electric grid, it must be converted to alternating current (AC) using inverters, solid

state devices that convert DC power to AC.

Task 6. Restore the words and match the definitions to the corresponding
parts of solar thermal power systems.
Solar thermal power plants use the sun's rays to heat a fluid to very h...h

temperatures. The fluid is then ci...d through pipes so it can transfer its heat to
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water to produce steam. The steam, in turn, is converted into mechanical energy in

a t...ine and into electricity by a conventional generator coupled to the turbine.

So solar th...1 power generation works essentially the same as generation

from fossil fuels except that instead of using steam produced from the combustion

of fossil fuels, the s...am is produced by the heat collected from sunlight. Solar

thermal technologies use concentrator systems to ac...e the high temperatures

needed to heat the fluid.

The three main types of solar thermal power systems are:

Parabolic troughs

A solar dish/engine system

A solar power tower
(central receiver)

This system generates
electricity from sunlight
by focusing concentrated
solar energy on a tower-
mounted heat exchanger
(receiver). This system
uses hundreds to
thousands of flat sun-
tracking mirrors called
heliostats to reflect and
concentrate  the  sun’s
energy onto a central
receiver  tower. The
energy can be
concentrated as much as
1,500 times that of the
energy coming in from the
sun.

Energy  losses  from
thermal-energy transport
are minimized as solar
energy is being directly
transferred by reflection
from the heliostats to a
single receiver, rather than
being moved through a
transfer medium to one
central location, as with
parabolic troughs. Power
towers must be large to be
economical. This is a
promising technology for
large-scale grid-connected
power plants.

This type of collector has a long
parabolic-shaped  reflector that
focuses the sun's rays on a receiver
pipe located at the focus of the
parabola. The collector tilts with
the sun during the day to ensure
that the sun is continuously focused
on the receiver.

The "solar field" has parallel rows
of solar parabolic trough collectors
aligned on a north-south horizontal
axis. A working (heat transfer)
fluid is heated as it circulates
through the receiver pipes and
returns to a series of “heat
exchangers" at a central location.
Here, the fluid circulates through
pipes so it can transfer its heat to
water to generate high-pressure,
superheated steam. The steam is
then fed to a conventional steam
turbine and generator to produce
electricity. When the hot fluid
passes through the heat exchangers,
it cools down, and is then
recirculated through the solar field
to heat up again.

The plant is usually designed to
operate at full power using solar
energy alone, given sufficient solar
energy. However, all parabolic
trough plants can use fossil fuel
combustion to supplement the solar
output during periods of low solar
energy, such as on cloudy days.

This plant uses concentrating
solar collectors that track the
sun, so they always point
straight at the sun and
concentrate the solar energy
at the focal point of the dish.
A solar dish's concentration
ratio is much higher than a
solar trough's, typically over
2,000. The power-generating
equipment used with a solar
dish can be mounted at the
focal point of the dish,
making it well suited for
remote operations or, as with
the solar trough, the energy
may be collected from a
number of installations and
converted to electricity at a
central point.

The engine in a solar
dish/engine system converts
heat to mechanical power by
compressing the working
fluid when it is cold, heating
the compressed  working
fluid, and then expanding the
fluid through a turbine or
with a piston to produce
work. The engine is coupled
to an electric generator to
convert the  mechanical
power to electric power.
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Task 7. Each sentence contains 1-2-3 excessive words (their number is

stated in brackets). Find all these words and make the final sentence of the text.
Solar Energy and the Environment

Using solar energy produces no air or water pollution and no greenhouse
gases, but does have some using indirect impacts on the environment (1). For
example, there are some toxic materials and chemicals, and various solvents and
alcohols that are used in the water manufacturing process of photovoltaic cells
(PV), from which convert sunlight into electricity (2). Small underground amounts
of these waste materials are wells produced (2).

In addition, large solar thermal power plants can harm desert ecosystems if
may not properly managed (1). Birds and affect insects can be the killed if they fly
into a concentrated ecosystem beam of sunlight, such as that created by a "solar
power tower" (3). Some solar thermal systems use in potentially hazardous fluids
(to transfer heat) that some require proper handling and disposal (2).

Concentrating solar systems may require arid water for regular cleaning
locations of the concentrators and receivers and for cooling the turbine-generator
(2).

The last sentence: ... (13 words).

Task 8. Render the text in English.

Pa3nmuyaroT HECKOJBKO THUIOB  AJIEKTPOCTAHLMN, BbIpaOATHIBAIOLIMX
AIEKTPUYECTBO U3 CONHEYHOM sHepruu. Ha octpose Cunmnus enie B Havane 80-x
rOJIOB Jajla TOK COJIHEYHAS AJEKTPOCTAHUUH MOIMHOCThIO 1 MBT. IlpuHnmn ee
paboTel — OamieHHBIN. 3epkana (OKYCHUPYIOT COJIHEUHBIE JIydd Ha TPUEMHUKE,
pacniosioxkeHHOM Ha BbicoTe 50 M. Ta M BbIpabaThiBaeTCsi map ¢ TemmepaTypou
o6onee 500° C, KOTOpBIM NPUBOJUT B JACHCTBHE TPAAUIMOHHYIO TYpOUHY C
MOAKITIOYCHHBIM K HeHW TeHeparopoM Toka. [Ipu mepemeHHO# o001a9HOCTH
HEJOCTATOK COJTHEYHOW SHEPTUM KOMIIEHCUPYETCS MapoOBBIM akkyMmyssitopoMm. Ha

TaKOM MPUHITUIIE MOTYT pab0TaTh JIEKTPOCTAHIIMU MOIITHOCTHIO 10-20 MBT.
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Heckonbko mHOro thna snekrpocranuus Ha tore Mcnanuu. Ee otnnuue B
TOM, 4TO C(OKYCHPOBAHHOE Ha BEPIIMHY OAIIHA COJIHEYHOE TEIUIO MPUBOIUT B
JIBIDKCHUE HATPUEBBIM KPYroBOPOT (Kak B aTOMHBIX pEaKTopax Ha OBICTPBIX
HEHUTPOHAX), a TOT YKE HarpeBaeT BoAy /10 oOpa3oBaHus mapa. Y Takoro BapuaHTa
pan mpeumyinecTB. HarpueBblil akkyMysisTop Tersia oOecredyMBaeT Ha TOJBKO
HEMPEPBIBHYIO pabOTy 2JICKTPOCTAHIIMHU, HO JaeT BO3MOXXHOCTh YaCTUYHO
HaKaIIuBaTh U30BITOYHYIO SHEPTHUIO JJIsl pa0OThl B MACMYPHYIO MOTOAY U HOYBIO.
MormrHocTs ctaniuu Beero 0,5 MBT. Ho Ha ee mpuHItMIIE MOTYT OBITh CO3/1aHBI
Kyga Oosee kpynHele — 1o 300 MBT. B ycraHoBkax nomoOHOro Tumna
KOHICHTPAILIMSI COJHEYHOW HSHEPTrMHU HACTOJIBKO BbICOKA, uTto KII/[ HU4UyTh HE

XYiKC, UCM Ha TPAAUIHOHHBIX TCIIJIOBBIX 3JICKTPOCTAHIIUAX.

Task 9. Study the following patterns.

When we are giving lots of information, we often use visuals to give an
overview. However, we often need to highlight only one or two key points or
figures and then comment on them. Here's some language to help you.

e The following table contains ... e Authoritative surveys showed ...

e A more profound examination

A set of figures will indicate ...

reveals ... e This example illustrates well
o Statistics showed ... enough ...
o A few figures will illustrate ... e These examples will suffice to
e We have no reliable figures, but it show that ...
is clear that ... e This may serve as a good
example of ...

Task 10. Complete the sentences with the words given below.

1. Let’s (1) now on what these figures mean for the future.
2. I’dlike us to (2) our attention to this part of the graph.
3. I’d like to (3) out the small difference in these figures.
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This figure doesn’t (4) any adjustment for fluctuations in exchange rates.
We need to (5) about how we can improve this figure.

| should (6) the significance of these numbers.

I’d like to (7) your attention to this figure.

This figure (8) only to returns received during the past quarter.

© o0 N o g B~

Now, let’s (9) in more detail at the underlying trend.

turn, focus, refers, mention, look, point, draw, include, think

Taskl1l. Reorganize the text.
performance is good, we need to think
your attention on where our sales come from. Let’s look
Our biggest market and Italy and Spain have not grown. The implications
at the breakdown by region. This represents

Let’s now turn our

o ok w0 DB

market and it has grown significantly. But, if we now look at the breakdown
of Europe

7. attention to last quarter’s figures. I’d like to focus

8. in more detail, you’ll notice that Germany is still

9. about how we can improve sales in Italy and Spain.

10. sales in Europe. As you can see, this is our biggest

11. are clear to all of us. Although our overall

Task12. Restore the text.

Let’s now turn our 1) to last quarter’s figures. I’d like to 2) your attention on
where our sales come from. Let’s 3) at the breakdown by region. This 4) sales in
Europe. 5) you can see, this is our biggest market and it has grown significantly.
But, if we now look at the 6) of Europe 7), you’ll 8) that Germany is still our
biggest market and Italy with Spain have not grown. The 9) are 10) to all of us.
Although our overall 11) is good, we need to think 12) how we can improve sales

in Italy and Spain.
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UNIT 12. HYDROGEN AS A POWER SOURCE

Learning outcomes
e  Discussing the use of hydrogen in power production
e  Describing the use of hydrogen fuel cells and its prospects

e  Mastering the skills of dealing with confusable words

Starting point
1.  What do you remember from the course of chemistry about hydrogen?

2. Do you agree that hydrogen power production is highly promising?

Task 1. Insert the appropriate words into the blanks. Mind that there are
three irrelevant words.

The sun is basically a giant ball of hydrogen gas undergoing 1) into helium
gas and giving off vast amounts of radiant energy in the process. In the sun's core,
hydrogen atoms 2) to form helium atoms. This radiant energy 3) life on Earth. It
gives us light and makes plants grow. It makes the wind blow and rain fall. It is
stored as 4) energy in 5) fuels. Hydrogen gas is so much lighter than air that it rises
fast and is quickly 6) from the atmosphere. This is why hydrogen as a gas (H,) is
not found by itself on Earth. It is found only in 7) form with other elements.
Hydrogen combined with 8), is water (H,O). Hydrogen combined with 9) forms
different compounds, including methane (CHy,), coal, and petroleum. Hydrogen is also
found in all growing things — for example, 10). It is also an abundant element in the
Earth's crust. Hydrogen has the 11) energy content of any common fuel by 12) (about
three times more than gasoline), but the 13) energy content by 14) (about four times

less than gasoline).

biomass, carbon, chemical, combine, compound, ejected, effect, fossil, fusion, highest,

lowest, lower, oxygen, sustains, volume, weight, wide
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Task 2. Choose the only one appropriate word.

Energy carriers move energy in a feasible/useable/applicable form from
one place to another. Electricity is the most well-established/well-known/well-
built energy carrier. Electricity is used to move/transform/retrieve the energy in
coal, uranium, and other energy sources from power plants/trains/sources to
homes and businesses. For many energy needs, it is much easier to
implement/use/convert electricity than the energy sources themselves. Like
electricity, hydrogen is an energy consumer/conductor/carrier and must be
produced from another substance. Hydrogen is not currently widely used, but it has
potential/alternative/disadvantage as an energy carrier in the future. Hydrogen
can be produced from a variety of streams/sources/springs (water, fossil fuels, or

biomass) and is a(an) output/byproduct/catalyst of other chemical processes.

Task 3. Restore the sentences.

1. As hydrogen doesn't exist on |a. evensome algae and bacteria give off hydrogen.

Earth as a gas, ... b. it must be separated from other elements.
2. Hydrogen atoms can be separated | c. the shuttle’s electrical systems.

from ... d. results in greenhouse gas emissions that are
3. The two most common methods linked with global warming.

for producing hydrogen are ... e. results in no emissions, but it is currently an
4 Scientists have discovered that ... expensive process.
5. Steam reforming is currently ... f.  space shuttles into orbit.
6.  Steam reforming ... g. splits hydrogen from water.
7 Electrolysis is a process that ... h. steam reforming and electrolysis (water splitting).
8.  Electrolysis ... i. the least expensive method used in industries to
9.  Liquid hydrogen fuel lifts ... separate hydrogen atoms from carbon atoms in
10. Hydrogen fuel cells) power ... methane.

J.  water, biomass, or natural gas molecules.

Task 4. Look through the text and give answers to the following questions:

1. Jatime xapakmepucmuxy 8000pOOHbIM MONTUBHBIM IIEMEHMAM.
2.  I0e npumensiromcs 6000poOHbIE MONIUBHYLE dTIeMEeHMbl?
3. Ilouemy 6 oOnudcatiwem Oyoywem He HPeOyCMOMPEHO CMPOUMeIbCmeo

KPYINHBIX 8000POOHBIX 2JIeKMPOCMAHYULL!?

4, Toe UCNOJIb3YIONICA nopmamueHble nNoNnjiIuBHsble oNiemenmol?
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Hydrogen fuel cells make electricity. They are very efficient, but expensive
to build. Small fuel cells can power electric cars. Large fuel cells can provide
electricity in remote places with no power lines. Because of the high cost to build
fuel cells, large hydrogen power plants won't be built for a while. However, fuel
cells are being used in some places as a source of emergency power, from hospitals
to wilderness locations. Portable fuel cells are being sold to provide longer power

for laptop computers, cell phones, and military applications.

Task 5. Restore the incomplete forms.

Most of the presently used hydrogen-f...ed vehicles are buses and automobiles
p...ed by electric motors. They store hydrogen gas or liquid on board and co...t the
hydrogen into electricity for the motor u...ing a fuel cell. Only a few of these vehicles
burn the hydrogen directly (p...ing almost no pollution). The present cost of fuel cell
vehicles greatly exceeds that of conventional vehicles due to the expense of p...ing

fuel cells. Hydrogen vehicles are s...ing to move from the laboratory to the road.

Task 6. Study the names of the parts of a business table.

Tables are a popular method of showing/presenting to people
data/information. Like charts, tables are used to organize data, so the data is easier
to understand. Although tables are not as visual as charts/graphs, they are very
useful when you want to show people the actual numbers and figures. This is the
reason why they are commonly used in reports. In the below table about the
changes in the number of employees in British banks, you will find that the
different parts are surrounded/enclosed by a red line with a number in red. These
red numbers are used below the table to confirm the name of each part. Knowing

this vocabulary is important when either describing or explaining a table to people.

80



1990 and 2010

Gable 1 The change in the number of employvees in five small Brotish banks betweeD 1

—— —

- . ™y
2( Companies 1990 1995 2000 2005 2010 )
P, ]
Fisher plc 13.005 14,000 16.123 16.450 15,254
Skipton Bank plc S nsa 3675 5.329 6 6.398
L= =
=3 (Savimg's Bank 19.729 19.805 7 32,668 24,484 )
- —
Tl
wour Money plc 8 6.302 6.892 7.547 C 7.239 ) =1
-
Scottish Money plc 15.038 1 ( 16,6569~ 15,093 20,668 18,453
L A
\‘—_/
1 1 = The number is estimated because of lack of information_ 3
nfa The bank did not exist in this year._

1 —title, 2 — column titles, 3 — column, 4 — row, 5 — not available, 6 — underlined, 7 — italics,
8 — bold, 9 — highlighted, 10 — asterisk, 11 — footnotes

Task 7. Using the words given in the previous exercise, restore the
sentences by choosing appropriate definitions.
When a cell(s) contains 'n/a', it means that the data is ... .
When a cell(s) has a different colour to other cells, it is ... .
The name of the table/chart, is the ... .
The symbol "*' next to data/information in a table, is called an ... .
When a word or number is written like this 'fish', itisin ... .
A vertical group of cells in a table, is called a ... .
Extra information about the data in a table or chart, is written in the ... .

When a word or number is written like this '210', it is ... .

© © N o 0k~ WD PRE

The words/numbers in the first/top row of a table, are called ... .

[HEN
o

When a word or number is written like this '-15.71', itis in ... .

[EEY
=

A horizontal group of cells in a table, is called a ... .
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UNIT 13. ELECTRICITY AS A SECONDARY POWER SOURCE

Learning outcomes
e  Discussing the phenomena of electricity and basic terms relating to it
e  Describing the process of electricity generating

e  Mastering the skills of rendering pictures into text information

Starting point
1.  What do you remember from the course of physics about electric current,
lightning and static electricity?

2. Can you explain what you see in this picture?

Outer Shell

/,-f';"flpnpna-r Sh:lﬂlq_'—““m‘

yd \_\|
/ \
|I. /f
|: protons fx,\ > neutrons\:l
. /
\ I NUCLEUS ,.-"ll
\ //
___\T___.-electrunsa_____?{___h -

— -

Task 1. Look through the text and choose the only one appropriate word.

Electricity is the fly / flow/ flight of electrical power or charge. It is both a
basic part of nature and one of our most widely using / used /usable forms of
energy. Electricity is actually a secondary energy source, also referred to as an
energy carrier / bearer / holder. That means that we get electricity from the
conversation / conservation / conversion of other sources of energy, such as coal,
nuclear, or solar energy, which are called primary sources.

Many scientists and inventors have worked to decipher / decide / despise
the principles of electricity since the 1600s. Some notable accomplishments were
made by Benjamin Franklin, Thomas Edison, and Nikola Tesla. Benjamin Franklin

demonstrated that lighting / light / lightning is electricity. Thomas Edison
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invented the first long-lasting transcendent /incandescent / transversal light
bulb.

Prior to 1879, direct current (DC) electricity had been used in arc lights for
indoor / outdoor / door lighting. In the late 1800s, Nikola Tesla discovered /
invented / pioneered the generation, transmission, and use of alternating current
(AC) electricity, which reduced the cost of transmitting / transforming /
transgressing electricity over long distances. Tesla's inventions used electricity to
bring indoor / door / outdoor lighting to our homes and to power industrial

machines.

Task 2. Look through the text and guess the meaning of the words in a bold
type.

Everything in the universe is made of atoms — the human body, air and
water. Atoms are the building blocks of the universe. They are so small that
millions of them would fit on the head of a pin.

The center of an atom is called the nucleus. It is made of particles called
protons and neutrons. The protons and neutrons are very small, but electrons are
much, much smaller. Electrons spin around the nucleus in shells a great distance
from the nucleus. Atoms are mostly empty space.

If you could see an atom, it would look a little like a tiny center of balls
surrounded by giant invisible bubbles (or shells). The electrons would be on the
surface of the bubbles, constantly spinning and moving to stay as far away from
each other as possible. Electrons are held in their shells by an electrical force.

The protons and electrons of an atom are attracted to each other. They both
carry an electrical charge. Protons have a positive charge (+) and electrons have a
negative charge (-). The positive charge of the protons is equal to the negative
charge of the electrons. Opposite charges attract each other, while like charges
repel each other.

An atom is in balance when it has an equal number of protons and electrons.

The neutrons carry no charge and their number can vary.
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The number of protons in an atom determines the kind of atom, or element,
it is. An element is a substance consisting of one type of atom, all with the same
number of protons. Every atom of hydrogen, for example, has one proton, and
every atom of carbon has six protons. The number of protons determines which
element it is.

Electrons usually remain a constant distance from the nucleus in precise
shells. The electrons in the shells closest to the nucleus have a strong force of
attraction to the protons. Sometimes, the electrons in an atom's outermost shells
can be pushed out of their orbits. Applying a force can make them move from one
atom to another. These moving electrons form electricity. Lightning is a form of
electricity. It is electrons moving from one cloud to another or jumping from a
cloud to the ground.

Have you ever felt a shock when you touched an object after walking across
a carpet? A stream of electrons jumped to you from that object. This is called

static electricity.

Task 3. Look at the picture and try to describe it.

Like poles of magnets (N-N or S-S) repel each other.

=

P ——

4

Opposite poles of magnets (N-S) attract each other.

Now, check yourself and insert the words into the blanks. Mind that there
are three irrelevant words.

The spinning of the electrons 1) the nucleus of an atom creates a tiny
magnetic field. Most objects are not magnetic because their electrons spin in

different, random 2), and cancel out each other.
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The 3) in magnets are arranged so that their electrons spin in the same
direction. This arrangement of atoms creates two poles in a magnet, a North-
seeking pole and a South-seeking pole.

The magnetic force in a magnet 4) from the North pole to the South pole.
This creates a 5) around a magnet.

Magnets placed close to each other don't act like most objects. If you try to
push the South or North poles together, they will 6) each other. But the North (N) and
the South (S) poles are 7) to each other. Just like protons and electrons — 8) attract.

Properties of magnets can be used to make electricity. Moving magnetic
fields can pull and push electrons. For example, electrons in copper wires can
easily be 9) from their shells by moving magnets. By using moving magnets and
copper wire together, electric 10) produce electricity. Electric generators

essentially 11) kinetic energy (the energy of motion) into electrical energy.

around, attracted, convert, conversion, directions, flows, generators, generate,

magnetic field, molecules, opposites, pushed, reaction, repel

Task 4. Match basic terms with their definitions.

Terms Definitions

1. Battery a. This is a closed loop, along which electricity travels. It must have a
complete path before the electrons can move. If it is open, the
electrons cannot flow. When we flip on a light switch, we close the
loop. When we flip the switch off, we open the circuit.

2. Load b. This device changes electricity produced by a generator from low
voltage to high voltage or vice versa, thus allowing electricity to be
efficiently transmitted over long distances

3. Circuit c. These cables carry the electricity from the substation to homes,
offices, and factories, which require low voltage electricity.
4. Bulb d. This device produces electricity using two different metals in a

chemical solution. A chemical reaction between the metals and the
chemicals frees more electrons in one metal than in the other. The end
that frees more electrons develops a positive charge and the other end
develops a negative charge. If a wire is attached from one end of the
device to the other, electrons flow through the wire to balance the
electrical charge.

5. Transformer |e. These are cables used to carry the high-voltage electricity from the
power plant to a substation.
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6. Transmission | f. This is a device that does work or performs a job. If a light bulb is

lines placed along the wire, the electricity can do work as it flows through
the wire. The electricity flows from the negative end of the battery
through the wire to the light bulb and back to the positive end of the

battery.
7. Distribution | g. When we turn a light switch on, electricity flows through a tiny wire
lines in this device. The wire gets very hot. It makes the gas in the device

glow. When the tiny wire has broken, the device is said to burn out.

Task 5. Guess the missing words.

Electric power is measured in units of power called 1). It was named to
honor James Watt, the inventor of the steam engine. One 2) is a very small amount
of power. It would require nearly 750 3) to equal one horsepower. A 4) is the same
as 1,000 5). The amount of electricity a power plant generates or a customer uses
over a period of time is measured in 6) (kWh). This unit means the energy of 1,000
7) working for one hour and is determined by multiplying the number of 8)

required by the number of hours of use.

Task 6. Scan the text and get ready to answer these questions.

1) Ha yem ocnoean npunyun oeticmeust anekmpozenepamopa?

2) M3 kaxux wacmeii on cocmoum?

3) Kax obpazyemcs snexmpuuecmeo 6 eenepamope?

A generator is a device that converts mechanical energy into electrical
energy. The process is based on the relationship between magnetism and
electricity. In 1831, scientist Michael Faraday discovered that when a magnet is

moved inside a coil of wire, electrical current flows in the wire.

Coiled copper wire

Elactricity
n-
i -
3 Magnets

A typical generator at a power plant uses an electromagnet - a magnet

produced by electricity. The generator has a series of insulated coils of wire that
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form a stationary cylinder. This cylinder surrounds a rotary electromagnetic
shaft. When the electromagnetic shaft rotates, it induces a small electric current in
each section of the wire coil. Each section of the wire becomes a small, separate
electric conductor. The small currents of individual sections are added together to

form one large current. This current is the electric power that is transmitted from

the power company to the consumer.

Task 7. Match the sentence parts to determine how electricity gets to

consumers.

1.

An electric utility power station uses either a
turbine, engine, water wheel, or other similar
machine to drive ...

an electric generator — a device
that converts mechanical or
chemical energy to electricity.

2. Steam turbines, internal-combustion engines, gas known as the "grid."”
combustion turbines, water turbines, and wind most common methods to generate
turbines are .... electricity.

3. Electric power is generated at power plants and moved to substations by large
then ... high-voltage power transmission

4. A network of thousand miles of high voltage lines.

power from substations and
transformers to customers.

transmission lines is ... e.
5. A local distribution system of smaller lower-
voltage distribution lines moves ...

Task 8. Study the names of the parts of a line graph/chart.

One of the most common methods of presenting/showing data to people is in
a line graph/chart. By displaying data in a visual way, it makes the data easier for
people to understand. This is the reason why graphs/charts are used in business
presentations, reports etc. In the below line graph about the changes in the number
of employees in British banks, you will find that the different parts are either
surrounded/enclosed by a red line with a number in red or just have a red number
next to them. These red numbers are used below the chart to confirm the name of
each part. Knowing this vocabulary is important when either describing or

explaining a graph/chart to people.
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CChart 1: The change in employees numbers in five British banks between 1990 & 2010) 1

—

—Fisher plc

—Skipton Bank plc
Saving's Bank
—Your Money plc

_/ S —Scottish Money plc

= —s— w

e )8
990 1995 2000 2005 2010

G=o

CNnte: The reason that there is no data for Skipton Bank plc is because the bank was not founded until 1991,)

11

DDDDD - UK Gowverment Statistics,)

1 - title, 2 — dotted line, 3 — unit of measure, 4 — key, 5 — line, 6 — dashed line, 7 — vertical

axis, 8 — horizontal axis, 9 — axis title, 10 — source,11 — footnotes

Task 9. Using the words given in the previous exercise, restore the

sentences by choosing appropriate definitions.

1.
2.

o N o g b

10.
11.

On agraph, this'— "iscalleda... .

A graph/chart is made of a vertical axis and a ... .

The place where the details of where the data/information in the graph comes
from, is called the ... .

In an axis title, this '(in millions)' is called the ... .

On a graph, this type of line '-----"is called a ... .

Extra information about the data in a table or chart, is written in the ... .

The name or label of an axis, is also called the ... .

A section in graphs/charts that inform you what the lines mean/represent, is
the ... .

The name of the table/chart, is the ... .

A graph/chart is made of a horizontal axis and a ... .

On a graph, this type of line '-----'is called a ... .

Task 10. Prepare a short presentation on the electric power generation,

transmission, and distribution diagram. Can you offer any solutions on how to

optimize this process?
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Transmission Lines
Carry Electricity
Power Plant Long Distances Distribution Lines
Generates Electricity ] Carry Electricity
| To Houses

Transformer Neighborhood
Steps Up Voltage Transformer Transformers On Poles Step
For Transmission Steps Down Voltage Down Electricity Before It

Enters HousSes

Task 11. Role-play activity. In a discussion panel format consider various
dangers from electrical appliances used at homes and hostels and develop

recommendations on their safe and optimal utilization.
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UNIT 14. POWER PRODUCTION VS. ENVIRONMENT PROTECTION

Learning outcomes

e Discussing the environmental effects of power production from different
sources

e  Determining the eco-friendly ways of power production

e  Mastering the skills of abstract making

Starting point

1. What do you remember from the course of biology about the
environment pollution?

2. Do you agree that some ways of power production are less harmful for

the environment?

Task 1. Find the English equivalents and answer the questions.

a) Oe3onacHull, o3oelcmeue, 30Hd pacnonosicenus,  pacvucmia
MeCMHOCMU, NOObE30HOU Nymb, MpPYOONPo8oo, JNaHOUAdm, IKOI02ULECKU
yyucmolil (HempoHymwiii)

b) What do you understand by a physical imprint of power transmission
networks? What are specific requirements made for some areas where power
transmission lines are to be located? How can power plants change the landscape?

Although electricity is a clean and relatively safe form of energy to use,
there are environmental impacts associated with the production and transmission of
electricity. Nearly all types of electric power plants have some impacts or effects
on the environment, some more than others.

All power generators or plants have a physical footprint (the area where they
are placed or located). Some can be located inside, on, or next to an existing
building, so the impact of their footprint is very small. Most large power plants
require clearing land to locate the power plant and any necessary fuel storage areas

(in the case of hydro-power dams, a reservoir forms behind the dam). Some plants
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may also require the construction of access roads, rail, pipelines, transmission
lines, and access to cooling water supplies or reservoirs.

Besides the physical footprint, many power plants are large physical
structures that have impacts on the visual landscape. Some people may not like this
especially where the landscape is relatively natural or pristine.

In general, the larger the area disturbed is, the greater the real and potential

impacts on the landscape can be.

Task 2. Match the sentence parts stating cause-and-effect relationships.

Fossil fuels (mainly coal, oil, and natural gas), materials that come from
plants (biomass), and municipal and industrial wastes are used to generate most of
the electricity we use. But nearly all combustion byproducts have negative impacts

on the environment and human health:

1. Carbon  dioxide | a. can be hazardous to human and animal health.

(COy) b.  causes acid rain, which is harmful to plants and to animals that

2. Sulfur dioxide | live in water, and it worsens or causes respiratory illnesses and heart

(SOy) diseases, particularly in children and the elderly.

3. Nitrogen  oxides | c. contribute to ground level ozone, which irritates and damages

(NOX) the lungs.

4.  Particulate matter | d. is a greenhouse gas and a source of global warming.

(PM) e. results in hazy conditions in cites and scenic areas, and, along

5. Heavy metals such | with ozone, contributes to asthma and chronic bronchitis, especially

as mercury in children and the elderly. Very small, or “fine” elements is also
thought to cause emphysema and lung cancer.

Task 3. Restore the words.

Power plants are required to meet s...s that limit the amounts of some of the

substances released into the a... There are different ways that power plants do this:

o Coal-fired plants can use coal that is low in sulfur content. Coal can also be

pre-treated and processed to re...e the types and amounts of un...ble compounds in

combustion gases.

. Particulate matter emissions are controlled with devices that clean the

combustion gases that e...t the power plant:
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o “Bag-houses” use large f...s

o Electrostatic precipitators use charged plates

o Wet scrubbers use a I...d solution

o SO, emissions are controlled by wet and dry scrubbers, which involves
mi...g lime in the fuel (coal) or by spraying a lime solution into the combustion
gases. Fluidized bed combustion can also be used to control SO,.

o NOX emissions can be controlled by several different techniques and
technologies, such as low NOX burners during the combustion phase or selective

catalytic and non-catalytic con...s during the post combustion phase.

Task 4. Insert the words into the blanks. Mind that there are three
irrelevant words.

Nuclear power plants are not a 1) of greenhouse gases or other emissions,
but they do 2) two kinds of radioactive waste:

o  Lowe-level radioactive waste — This includes items that have become
contaminated with radioactive material, such as clothing, wiping rags, mops, filters,
reactor water treatment residues, and 3) and tools. Low-level waste is 4) at nuclear
power plants until the radioactivity in the waste decays to a level where it is 5) to be
disposed of as ordinary trash or it is sent to a low-level waste disposal site.

« Spent (used) nuclear fuel — The spent fuel assemblies are highly 6)
and must initially be stored in specially designed pools resembling large swimming
pools (water 7) the fuel and acts as a radiation shield) or in specially designed 8)
storage containers. An increasing number of reactor operators now 9) their older
spent fuel in dry storage facilities using special 10) concrete or steel containers

with air cooling.

allowed, cools, dry, equipment, indoor, outdoor, produce, production, radioactive,

restore, source, store, stored

Task 5. Look through the text and offer pro and counter arguments for

above-the-ground and underground power distribution lines.
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Power transmission and distribution lines carry electricity from power plants
to customers. Most transmission lines are strung above ground on large towers.
The towers and lines impact the visual landscape, especially when they pass
through pristine natural areas. Trees near the wires may be disturbed and have to
be managed to keep them from touching the wires and these activities can affect
native plant populations and wildlife. Power lines can be placed under the ground,
but this is more expensive and may result in a greater disturbance of the landscape

than overhead lines.

Task 6. Study the English vocabulary for explaining and comparing data
and trends on charts/graphs.

Although it is essential to know how to describe the changes in the values of
data on a chart (i.e. the increases and decreases) that are used in business reports or
presentations, you also need to be able to explain and compare. With explaining,
you need to be able to say what the lines/bars and chart represent, and what the
data means or demonstrates. In charts with multiple lines or bars, you will also
have to be able to make comparisons between them.

Read the following presentation by a Manager about the monthly sales of
food and drink in a cinema. Focus on how the Manager explains and compares the
data contained in the below chart. Using the both context and the chart, try to guess
what the meaning of the words/phrases in bold are.

Monthly food & drink sales in Keighley Cinema in 2010
3500

3000 \_ /\/’

2500

—FPopcom
—lce Cream
—Drinks

2000

1500 — —_—
\_____\_/—’\/

1000

Sales {in units)

500
Jan Feb Mar Apr May June July Aug Sept Oct Mow Dec

Months
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Manager: 'The above chart shows the monthly food and drink sales in the
Keighley cinema during 2010. The chart shows unit sales. As you can see, there
are three lines on the chart. The sales of popcorn are represented by the green
line. The blue line represents drinks. The red line represents ice cream. The
chart demonstrates that drinks are by far the biggest type of food and drink sold
in the cinema throughout the year.

The chart also shows that there is a correlation between popcorn sales and
drinks. When popcorn sales rise, there is also a rise in the sales of drinks. This
trend supports the theory that people drink more when they eat food that contains a
lot of salt. During the summer, sales of drinks and popcorn showed a steady
increase, by contrast, unit sales of ice cream actually fell slightly. In fact, sales of
ice cream fell from April to July, falling from 1025 units to 821 units per
month respectively. These results would seem to contradict the idea that people
consume more ice cream during summer, because as we can see from the results
there is no link.

Lastly, the results indicate that during the Christmas period of December to
January, people are willing to spend more money. Sales of all three types of
products went up during the period. But this could be due to a general increase in

attendance at that time of year.'

Task 7. Using the bold words from the previous exercise, restore the
sentences by choosing appropriate definitions.
1.  Another way to say 'disagree with', is ... .

2. A verb that is used to introduce and describe the purpose of a chart or table, is

3. A different way to say 'shows/confirms that', is ... .

4. A phrase that is used to show there is a difference in the results between two
objects/things, is ... .

5. A different way to say 'represents, is ... .

6. A verb that means that the data is making a strong suggestion, is ... .
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7. A word that is used to say to which object/thing two different numbers/words
belong or refer to, is ... .

8. A word that means 'connection', is ... .

9. A way to focus people's attention on a chart or table, is ... .

10. A way to say that something is a lot more important or bigger than other
objects/factors, is ... .

11. A different way to say 'is represented by, is ... .

12. A phrase that means 'no correlation', is ... .

Task 8. Continue studying the English vocabulary for explaining and
comparing data and trends on charts/graphs.

In the last two exercises on describing trends, we looked at the different
ways to describe increases and decreases in graphs/charts (e.g. rise, fall sharply,
and etc.). It is important to know this, but if you want to sound more fluent when
describing changes in graphs/charts, you need to know more advanced vocabulary.

Read the following presentation by an analyst about the changes in the value
of the euro against the US dollar. Focus on how the analyst describes the changes
in its value and how they compare to the data/information in the chart below.
Using both the context and the chart, try to guess what the meaning of the

words/phrases in bold are.

The change in the value of the euro against the dollar {(Jan-Oct)

1.80
1.70
1.60
1.50
1.40 —Euro Walue
1.30

1.20

Vialue of one euro (in US dollars)

1.10

1.00
Jan Feb Mar Apr May June July Aug Sep Oct

Months
Source: Blair English

Analyst: 'This chart shows the changes in the value of the euro against the

US dollar between January and October of 2010. As you can see, in January and
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February the value of one euro fluctuated between $1.38 and $1.45. By March,
this fluctuation stopped and the value settled down. During the month of April, the
value of the euro plunged. It reached its lowest point of $1.20 at the end of April.
During May, the value of the euro recovered. Slightly at first, but then more
sharply between the middle and the end of the month.

Throughout the month of June, the value of the euro remained constant at a
value of $1.37. But this changed in July, when the value soared from $1.37 to
$1.66 due to fears about the level of US government debt. In August, this dramatic
rise levelled off. This levelling off continued into the month of September, where
the euro's value peaked at $1.68. But during October the value fell back, finishing
the month with a value of $1.47.'

Task 9. Using the bold words from the previous exercise, restore the

sentences according to the data in the below Website Visiting chart.

Chart 2: Visits to the Dacia website in 2009

—VWisits

Number of wisits {inthousands)

W k& N & =N @ w©

Jan Feb Mar Apr May  June July Aug Sep Cct Mov Dec
Month

In January, the number of visits ... .

In February, the fall in visits ...

In March, the number of visits reached its ... .

In April and May, the number of visits ... .

During June, the number of visits remained ... .

6. During July and August, the number of visits ... .

In September, the number of visits ... .

© N o g Bk~ W DN -

But in October, the number of visits ... .
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9. In November, the number of visits ... .

10. In December, the number of visits ...

Task 10. Look at the picture and prepare a short presentation on the causes

of the greenhouse effect.

The Greenhouse Effect

‘A4 Some of he infrared radiation passes
mrough the atmosphere, and some Is
4 absorbed and re-emitted in all

A Some solar radiabon Gerecnons by
greenhouse gas
srefecd bythe .\ yecides. The effect of this is 20 warm

mmm e oarth's surface and the lower

\
Task 11. Make an annotation of the texts (See Appendix 1)
Text 1

Many chemical compounds found in the Earth’s atmosphere act as
"greenhouse gases." These gases allow sunlight to enter the atmosphere freely.
When sunlight strikes the Earth’s surface, some of it is reflected back towards
space as infrared radiation. Greenhouse gases absorb this infrared radiation and
trap its heat in the atmosphere. Many gases have greenhouse properties.

CO, is the main greenhouse gas. Approximately 81% of human-caused
greenhouse gas emissions were CO, emissions, resulting from the use of
petroleum, coal, and natural gas. Another greenhouse gas, methane, comes from
landfills, coal mines, oil and natural gas operations, and agriculture; it represents
about 11% of total emissions. Nitrous oxide (4% of total emissions) is emitted
through the use of nitrogen fertilizers, burning fossil fuels, and industrial and waste

management processes.
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During the past 20 years, about three-quarters of human-caused
(anthropogenic) emissions came from burning fossil fuels. Concentrations of
carbon dioxide in the atmosphere are naturally regulated by numerous processes

collectively known as the "carbon cycle."

Text 2

OCHOBY COBpPEMEHHOW MHPOBOM DSHEPreTUKHA COCTABISIOT TEILJIO - H
TUJIPOIEKTPOCTaHIMUA. OJHAKO MX pa3BUTHE CACPKUBACTCS PsioM (AKTOPOB.
CroumocTs yriisi, HETH W raza, Ha KOTOPBIX pabOTAIOT TEIJIOBBIE CTAHIIWH,
pacTeT, a MPUPOJHBIE PECYPCHI 3TUX BUAOB TOIUIMBA cOKpamarrcs. K tomy xe
MHOTHE CTpaHbl HE pacIoJiaratoT COOCTBEHHBIMHM TOIUIMBHBIMH PECYpPCAMM WIIU
UCIIBITHIBAIOT B HUX HEAOCTAaTOK. B mporiecce mMpou3BOACTBA 3JIEKTPOIHEPTUU HA
TOC mnpoucxonuT BBIOpOC BpeAHBIX BellecTB B arMocdepy. Ilpuyem ecnu
TOIUIMBOM CIYXHUT YIOjb, OCOOCHHO Oypbli, MaJOLUEHHBIN I APYyroro BHIA
UCIIOJIb30BAaHUSI M C OOJBIIMM COAEPKAHMEM HEHY)XHBIX INPUMECEH, BBIOPOCHI
JOCTUTalOT KOJIOCCANBbHBIX pa3MepoB. M, Hakonen, aBapum Ha TOC HaHOCAT
00JIbIION yIIIepO MPUPOJIE, COMMOCTABUMBIN C BPEAOM JIFOOOTO KPYITHOTO MoXkKapa.

BreibpocoB B Bo3ayx or I'DC HET HMKAaKMX, HO 3aTO BpEeA BOJHOU cpefe
HAHOCUT JOBOJBHO OoJblION. B mepByro ouepenp cTpanaroT pblObl, KOTOPHIE HE
MoryT npeononets motunbl I'9C. Ha pekax, rae mocTtpoeHsl THAPO3IEKTPOCTAHIUH,
O0COOCHHO €CJIM MX HECKOJIBbKO — TaK Ha3biBaeMble Kackaibl ' DC, - pe3ko mMeHsercs
KOJIMYECTBO BOJBI O W TMOche IIOTUH. Ha paBHMHHBIX peKax pas3liMBaloTCs
OIPOMHBIE BOJOXpPaHWIMIIA, W 3aTOIUICHHBIE 3eMJIM O€3BO3BPATHO MOTEPSHBI IS
CEJIbCKOTO XO35IMCTBA, JIECOB, JIYTOB U pacceneHus Jirogaer. Uto kacaercss aBapui Ha
I'2C, T0 B cnyyae mpopbiBa J1t00OOM THAPOIIEKTPOCTAHIIMK O0pa3yeTcs OrpoMHast

BOJIHA, KOTOpasi CMETET BCE HaxoAsuecs ke mioTuHbl ['OC.
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Appendix 1

Useful patterns for informative abstract writing

Supplements

includes/is
supplemented with
/contains

aims at/ concentrates on/at
% . o provic_:iipg/giving_/sgrveying/describing/
= The article/text/publication explaining/examining ...
(@) deals with the problem of ...
8 under review / discussion gives us a sort of information on ...
8 ' ' tells us about ' _ _
= The purpose / subject / aim of to survey/describe/explain/provide/examine
= the paper / book / article
under consideration is
To begin with The author (s) | ¢ describes/ gives a thorough description
At the beginning e dwells on
First e explains
Then/Second e touches upon
After that e analyses /gives a detailed
Further on/Furthermore (thorough)analysis
Moreo_v er e characterizes / comments on
In ac_Jd_ltlon . e underlines / emphasizes
To finish with
At the end * reyeals / shows :
- Finally o thinks/ believes / considers
5 In conclusion * assumes/supposes
] e notices / points out
< e announces / reports
<§‘: e claims / states / asserts / argues
e gives account of / estimates
e provides examples of ...
e passes on to / goes on saying that ...
e outlines the effectiveness of
e draws the conclusion
e sums it all up by saying that . . .
The article begins/opens | the analysis/description/review of
with
The title problem in the
article is
The e currently established principles of ...
- | article/publication/report | ¢  main / principle advances in
é iuhrg:g?gi;egriéf e cexperimental studies carried out on the problem(s) of ...
% J% summary of ...
= The paper provides a
D summary of
d The a full bibliography/photographs/a list of tables
% book/paper/report/article | schematic diagrams of/illustrations
O
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Practical utility

| think /suppose / This paper presents an alternative / advanced method of ...

believe /consider The method/new approach is/can be applicable to ...
To my mind The paper gives information on the applicability of ...
In my opinion The paper is highly recommended to all those working at ...

From my point of view | Comprehensive studies of... are of particular importance to...
This information will be most useful for ...

The theoretical / experimental methods reported in this paper
should be of interest to ...

The new methods of... also had to be involved in ...

There is much practical information on ...

Practical assignment. Analyze the annotation patterns and clichés. Basing

on them, translate the following sentences.

1.

L N o o bk~ W

10.

11.

12.

PaccmarpuBaemas cTaTbs UMEET CBOE LIEJIbIO ONUMCAHUE HOBOM yCMAHOBKU NO
NpoU3800CMEY INEKMPULECmad.

[lenpto naHHOM MyOJMKALMU SBISAETCS HM3YyYEHHE OINbITa MCIOJIb30BAHUS
80300HOBNIAEMBIX UCHOYHUKOS IHEPSULL.

Bnauane aBrop 3arparuBaet oOue npoOaemMbl B OTPACIIH.

3aTeM OH NMOJPOOHEE OCTAHABIMBAETCS HA BO3MOKHBIX ITyTSIX UX PELLIECHUSL.

Jlanee OH yKa3bIBaeT Ha OCHOBHBIE HEJOCTATKH HOBBIX TEXHOJIOTHH.

B nononHeHue, OH NpUBOIUT NPUMEPHI ATbTEPHATUBHBIX PEIICHUM.

B zakimouenue, naércst oOast orieHka 3(h(eKTHBHOCTH MpeiaraéMoro MeTo/ia.
KiroueBoit mpobOiieMoit  ctaTbu  sIBAsieTCsT 0030p ... albTEPHATHUBHBIX
UCMOYHUKO8 IHEPSUL.

B cratbe paércs kpatkoe 0O0OOIIEHHE SKCIEPUMEHTAIBHBIX PE3YyJIbTaTOB
UCCJIEIOBAHUS JTaHHOM MPOOJIEMBI.

JlaHHBI MaTepuall COAEPIKUT CXEMaTHYECKOe H300paKeHHE MpeiaraeéMbIX
MOJICIIEH.

Ha moii B3rmsia, naHHAs CTaThsi COJIEPKUT MHOTO MPAKTHUECKUX MPUMEPOB
UCTIOJIB30BAHUS TpEIaraéMoil aBTOPOM YCTAHOBKH U, CJEIOBaTEIbHO,
SBTISICTCS HMHTEPECHOW ISl MPAaKTHKYIOINUX —CIEHUAIMCTOB B  00JacTh
SHEP2eMUKU.

A cuuraro, YTO B OMHWCAaHHBIE B CTAaTb€ WCCICAOBAHUS TPEACTABISIOT
HauOOJBIIYI0O BaXHOCTh Ui PaOOTHUKOB CQepbl 3IHepeooobecneueHus
CEJIbCKOTO XO35MCTBA.
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Appendix 2
Useful patterns for visuals

When we are giving lots of information, we often use visuals to give an
overview. However, we often need to highlight only one or two key points or

figures and then comment on them. Here's some language to help you.

Introducing visuals

« I'd like you to look at this graph...

» Let me show you this pie chart...

» Let's have a look at this model...

» Let's turn to this map...

» Toillustrate my point let’s look at some diagrams...

» Asyou can see from these figures...

« Ifyou look at these photographs you'll see...

» If you look at this photo / bar / histogram / chart / matrix / flow-chart you'll notice /
appreciate /understand...

Describing and discussing charts and diagrams

» This pie (bar) chart / figure / picture/ diagram --- shows / presents / outlines / is about / deals
with ...

» The following table contains ...

» The line graph (clearly) shows ...

» The slices of the pie chart compare...

» The chart is divided into ... parts.

» The visuals highlight ...

Comparing numbers

» ... has the (second) largest (number of) ...

e ...is(twice) as big as ...

e ...isbigger than ...

« more than ... per cent ...

« only one third ...

* less than half ...

« The number ... increases/goes up/grows by ...

« The number ... decreases/goes down/sinks by ...
» The number ... does not change/remains stable

Making conclusions

* A more profound examination reveals ...

»  The figures illustrate ...

» We have no reliable figures, but it is clear that ...

»  Statistics / authoritative surveys has (have) shown / showed ...

* A set of figures will let us assume / indicate / suppose ...

»  This example illustrates well enough / will suffice to show that ...
»  This may serve as a good example of ...

» | was really surprised/shocked by the ...

* So we can say ...
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Appendix 3

PASSIVE VOICE

[TaccuBHbIfl 3amor (passive voice) IMOKa3bIBaeT, UTO JIMIIO WM MPEIMET,
BBIPOKECHHOE TIOJICKAIMM, HCIBITHIBACT JeiicTBUe Ha cebe. [laccuBHBIN 3amor
yIOTPeOIsSIeTCs, KOT/Ia UCTIOTHUTENb JCUCTBUS OYCBUACH WM HECYIIECTBEH, WU
KOTJIa JICMCTBHE WIIH €r0 Pe3yabTaT 00Jiee MHTEPECHBI, YeM HUCIIOTHUTENb.

UtoOsl momyuuTh (opmy Traroiga B TIACCHBHOM 3alioT€, HEOOXOIUM
BCIIOMOTATEJIbHBINA T1aroj t0 De B COOTBETCTBYIOIIEM BPEMEHH, JIUIE U YHUCIIC H
Participle Il (3 popma) 3HauMMOTO ri1aroa:

The turbines at the hydropower station are turned by water, and in this way

workable power is produced.

Am
W Present is driven
= are
prd
— was
"u'j Past were driven
2
= shall
Future will be driven
Am
) . . .
-] Present is being driven
8 are
Z
—_ Was
= Past i i
% were being driven
O Future
Present Hlave
— has been driven
o
& Past had been driven
i
- Future Shall
will  have been driven

MopanbHbple TJIaroyibl  Takke MOTYT y4acTBOBaTh B 00pa30BaHUU
cTpagarensHoro 3aigora: Modal V + (to) be + Participle 11 (3 ¢popma) 3nagmmoro

rjaroJa.
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The turbines at the hydropower station are turned by water, and in this way

workable power can be produced.

This device had to be fixed.

Learn off the following example and remember the meanings of

propositions.

© N o O

10.

The devices are produced [TpuGops! TPOU3BOIAT

of (from) metal u3 uez2o) U3 Meraja

by experienced workers (kmo unu Kem) ONBITHBIC padOYHe
with special tools. (npu nomouiu uezo uiu uem)

ClICuaJIbHBIMHA HHCTPYMCHTAMMU.

I. Make these active sentences passive and translate them into Russian.
The scientist had presented two solving methods of that important problem by
the early December.

Yesterday the engineers of our research institute carried out some important
experiments in our laboratory.

In 1800, Volta first produced a continuous current that we still actively use
today.

People of the Russian Federation use atomic energy mostly for peaceful
puUrposes.

Any wet string can conduct electric current as it has some conductivity.

The resistance has considerably reduced the flow of electric current.

This transformer is to step down the voltage in this circuit.

These transmission lines will deliver power from this station to distribution
centers.

The worker is adjusting this device in the laboratory.

We should widely apply solar energy to various industrial and domestic

needs.
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10.

I1. Complete the sentences in the Passive Voice with the verbs in brackets.

This new experimental line (to work out) by the specialists of our university
last year.

Atomic energy (to use) by Russian researchers and energy specialists for
peaceful purposes.

Complex agricultural processes (to explain) to mechanical department
students at the next lecture.

Motors can (to use) for converting different forms of energy into mechanical
energy.

Some experiments on the properties of semiconductors for agricultural
purposes (to carry out) by the students before the last exam.

Now all electrical devices in our office (to operate) by the solar power for
experiment.

At present an alternating current should (to use) in most cities for lighting,
heating and other purposes.

Experiments on atmospheric electricity (to make) by Lomonosov and some of
his scientific followers.

Electric energy is (to transform) into heat in the electrical appliances.

Heat energy (to transmit) to the point of its application in different ways in the

near future.

I11. Surf the Internet (you are strongly encouraged to refer to the original

mass media sources and scientific reports), find 10 sentences in the Passive Voice

from the power engineering field. Write them out and be ready to translate.

105



MODAL VERBS

ClioCOb 9KBUBAJIEHT- | OKBUBAJIEHT-
[JIATOM | 3HAYEHUE HEPEBOJIA PAST FUTURE
Can Bo3MokHOCTH Mory, ymero Could, to be able | To be able to:
CriocoOHOCTh Mo:kere  (Bam | tO (HecoBepieHHbIi | After several
Pazpemienue pa3peleHo): BU/JI - MOT): weeks of studies
He can fix the car | Last year he could | you will be able to
because he knows | translate  articles | translate special
its design well. without using a | texts with ease.
dictionary.
Can you take this | To manage / fail
instrument (coBepiieHHBINH BH
readings? — (ue) cmor)
Last year he
You cannot drive | managed / failed to
a car without a | translate the text
driving license. without a dictionary
at the exam.
May 1) pasperienue 1) Mory, 1) Might, to be | 1) To be allowed
2) TPEArnoIOKEeHUES MOZKHO allowed to to
You may use the | The students might | You  will  be
instrument for | use (were allowed | allowed to use
your experiments. | to use) dictionaries | only dictionaries
2) Bo3moikHO, at the exam. at your English
MOJKeT, 2) may+have+V; | exam.
mozker 0bITh | (See NOTE) 2) may
They may be They may discuss
discussing the the plan
plan now. tomorrow.
Must 1) HeobxoaumocTh, | 1) noJikeH, | 1) To have to; to be | 1) To have to; to
00513aTeIbHOCTh | HYKHO, HA/I0 to be to
2) BEpOSATHOCTH He must provide | They  were  to | He was to provide
us with all the | change the delivery | us with all the
necessary data. schedule at the last | information  on
2) BeposiTHO, | Meeting as they had | this device
MOJKHO  OBITH, | Settled. (mo | operation
HaBepHsIKa, JIOTOBOPEHHOCTH) according to the
CKopee Bcero They had to change | sale-purchase
He must be | the delivery | agreement.
testing the device | schedule as it didn't | 2) to be likely to,
now. suit them. (mox | to be certain to
BO3JIeiiCTBHEM He is certain to
00CTOSITENTHCTB) fix the device
2) must+have+V3 | tomorrow.
(see NOTE)
OTHER VERBS EXAMPLES
Should, Mopanbhbiii  jgoir, | domken / Cnexyer | You ought to be careful when working
oughtto | coser, Cnenaiite with high voltage.
HEOOXOIMMBIC (rmaron B | These machines should be handled with
JEUCTBHUS (B | MOBEIUTEILHOM great care.
MHCTPYKIHUSX ) HAKJIOHEHUH)
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NOTE: IlepeBoa MOAQJILHBIX IJ1ar0JIOB € eP(PeKTHBIM HH(PUHUTHBOM.

MMPECAITIOJIOXKCHUC, COUId, Should, I[CI/ICTBI/‘I'G MOTI'J10 6]31
May, must OTHOCSIIIIEECS K| might ouahtto | POH30HTH, HO  He
[IPOLILJIOMY ght, oug HPOH3O0IIITO

They must have completed the work. (mommxuo | You could have done the work yourself.
ObITh, BEPOSITHO) They should have tested the new equipment.

They may have repaired the device but we don’t
know it for sure. (BO3MOKHO, MOYKET OBITh)

10.

I. Translate the following sentences into Russian.
Coal and other fuels may be replaced by atomic energy sometime in the near
future.
The power station was to supply us with all necessary energy, but it could
hardly do that.
The energy of falling water can be used to drive turbines and produce electric
current.
We should employ solar energy directly to produce useful electric energy and
heat.
Wind and tide stations will be able to produce cheap electric energy in the
near future.
You may have got little electric shock by touching bare wires of a faulty
apparatus.
The engineer must have good knowledge of technical characteristics for
various electronic devices.
Electric power has to be transmitted over large distances, which is most
economically accomplished by high voltage current.
Those substations must have served as transformer substations for agricultural
purposes.

Due to a transformer, electric energy may be changed at a very high voltage.

I1. Refer the following sentences to the past using could, had to, was to,

was allowed to. Don’t forget to make all the necessary changes.

1.

This electrical circuit can be used to control some other schemes.
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10.

The students may take any device they like so that to measure the required
parameter.

My friend lives a long way from his institute and he has to get up very early in
the morning.

Due to the energy of the atom men can produce electric energy at atomic power
stations.

An electronic machine must be used to make all these calculations and
technical drawing.

They must help their friend to solve this vital problem as soon as it can be
possible.

He cannot complete his research in time as he must work very carefully.

The students cannot do the work without their teacher’s help; he must help
them.

As the student is late for his Soil Science class, he may not enter the classroom.
Our Samara plant must increase the output of refrigerators by 25 per cent

monthly.

I11. Surf the Internet (you are strongly encouraged to refer to the original

mass media sources and scientific reports), find 10 sentences from the power

engineering field with modal verbs in different functions and in different tense

contexts. Write them out and be ready to translate.
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CONDITIONALS

YCIIOBHBIC TPEIJIOKEHUS B aHIJIMMACKOM s3bIKe Takxke HasbpiBaoT «|f-

sentencesy». YciaoBHOE IMpCAJIOKCHUC COCTOUT U3 IBYX lIaCTCI\/JI, IIepBasd N3 KOTOPBIX

(mpuaaTovHas ) HAUMHACTCS CO CJIoBa «ecau — ity U comepxut ycioBue, a BTopas

(rmaBHas) 4acTh COIEPKUT Takue ciosa kak Will, can, may, might, could, would u

BEIpaKaeT JeicTBHE, KoTopoe MoxkeT (tumbl 0 u 1) wm Mormo ObI (Tams! 2, 3

CMCHIaHHLIe) HUMCTBb MCCTO.

Buab! ycj10BHBIX B npugarounom B rinasuom
. Hcnosb3oBanue .
NpeI0KeH Uil npenJioxkenuu (if) | mpensioxkenun

Tum 0 OmnuceiBaroTcss coObITHs, sBieHus, | Present Simple Present Simple
BEIIIH, KOTOPBIC SABJISIFOTCS HUCTUHOM,
(hakTom (Hay4HBIM,
00I1IEN3BECTHBIM), OHH PeAJIbHBI.
If a liquid is heated, it usually expands.

Tum 1 OmnwuceiBatoTcs coObiTust  Oyayiero | Present Simple Future Simple
BPEMCHH, OHH  peaJbHbl W
BO3MO’KHBI.
If a liquid is heated, it will expand.

Tum 2 OnuceiBatOTCS coObITus, | Past Simple Would + V1
OTHOCSIIMECS K HACTOSIIEMY WU
OynymieMy, HO OHU HepeaJibHBbI.
If this liquid were heated now, it would expand.

Tun 3 OmHUCHIBAIOTCS coOsITus, | Past Perfect Would have
OTHOCSAIIHECS K  MPOIIEAIIEMY +V3

BPEMEHHU, OHU MOTJIM MPOU30MTH, HO
HE IPOU30ILIN.

If this liquid had been heated dur
expanded.

ing that experiment,

it would have

CMeIIaHHbIld TUII
1

VYcioBre OTHOCUTCS K HPOLUIOMY
(Tum  3), a mociuencTeue K
HacrosieMy Bpemenu (Tun 2).

Past Perfect

Would + V1

If this liquid had been heated during that experiment, you would know that

it expands.
Cwmernrannsiii Tun | Yenosue  HE  otHocutess k| Past Simple Would  have
2 KOHKpeTHOMY Bpemenu (Tum 2), a +V3

CIICJICTBUE OTHOCHTCS K TIPOILJIOMY
(Tun 3)

If it were possible to heat this liquid many times, it would have evaporated.

I. Practice to use conditional sentences of types 1, 2 and 3.

1. If a person touches a live conductor, it results in an electric shock.
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2. Practical workers of power generating and distributing industry are not able to
obtain good results if new devices are not applied.

3. Electrical devices work for a longer time if they are made of higher-quality
materials.

4. If the conductor is very thin while the current is large, the amount of
generated heat is much greater than that produced in a thick wire.

5. If we test any material, we can use it in our research.

I1. Match the two sentence parts to form complete sentences.

1. If atomic energy replaces the present-day | 1. we should get more valuable products of its
sources of energy, recycling or decrease environmental pollution
in the most developed coal-producing sites.

2. If they had introduced these safety devices, | 2. they get better results.

3. If coal were not used as a common fuel for | 3. we would have completed our work long
power-producing installations, ago.

4. If the scientists apply new methods, 4. the fast development of radio engineering,
automatics, chemistry, electronics and many
other fields of modern science and technology
would be impossible.

5. If the properties of semiconductors hadn’t | 5. they would not have had any troubles with

been discovered, the equipment.
6. If the checking up of the experimental data | 6. we shall get times more energy as compared
did not take so much time, to the level of production that we boast today.

I11. Fill in the gaps with the correct forms of the verbs in brackets.

1. If a color television receiver is tuned to the frequency of the monochrome
transmitter, it (to reproduce) monochrome transmissions.

2. If the current (to flow) through the copper wire wound around an iron core,
the iron would turn into the magnet.

3. If the same quantity of electricity (to pass) through different electrolytes, the
weights of liberated substances will be in the ratio of their equivalent weights.

4. If Ampere hadn’t paid attention to Oerstaed’s experiments, he (not to
discover) the law we know now as Ampere’s rule.

5. If the alternating current (to be applied) to the cathode, the tube conducts only
during one half of each cycle, i.e. while the cathode is negative and the anode

IS positive.
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10.

If the chain reaction speeds up, the cadmium rods (to be inserted) into the
midst of the fission process and (to slow) it down absorbing neutrons.

If they had used a larger water pipe for their last experiment, they (to know)
now that more heat would have been withdrawn from the transformer.

If professor Rihman (to think) of the possible extreme dangers resulting from
his experiments, lightning would not have killed him, and he could have made
lots of new discoveries.

If the sky (to be) the limit for humankind’s innate curiosity, people wouldn’t
have started the exploration of it in its infancy.

If some current flowed along a thin wire and then the same amount of current
were sent through a thicker one, a different amount of heat (to develop) in

both wires.

IV. Surf the Internet (you are strongly encouraged to refer to the original

mass media sources and scientific reports), find 10 conditional sentences from

the power engineering field. Write them out and be ready to translate.
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HHOHHHUTHB (THE INFINITIVE)

NupunutuB, unm HeompeneneHHas (QopMa riarojia, OTBEYaeT Ha BOMPOC

umo denamov? WM ymo coenams? TlokazareneM nHOUHUTHBA ABJIsETCS YacTuIla to.

- Active Passive
Indefinite - - .
to write to be written Beipaxkator neicTBus,
. iti — OTHOBpPEMEHHbIE C JICUCTBUMEM TrJiaroja-
Continuous to be writing p
CKa3zyemoro.
Perfect to have written | to have been Bripaxarot JCHCTBHS,
written npeauiecTByouue JEHCTBUIO riaroJia-
Perfect to have been — CKazyemMoro, " TMEpeBOAATCA MNPOIIeAINIUM
Continuous writing BPEMEHEM.

DyHKYuU 6 NPEOI10HCEHUU:

IMomuexa

1ee

[lepeBoAUTCS CYIIECTBUTEIBLHBIM UJIM HEOMIPEACICHHOM PopMoil riaroa:

To repair the device was rather difficult.

[Tpu3HakoM HMHGUHUTHBA-TIOUICKAIIETO SIBISETCS €ro IOJIOKEHHE B Hayale
MpEeIIOKEHUsT Tepe]] CKa3yeMblM W OTCYTCTBHE JIPYroro CjoOBa, SIBISIONIETOCS
IOJIJICKALIUM.

Yactb cKka3yemMoro

a) COCTaBHOIO TIJIAroJbHOr0 (TIEPEBOJUTCS HEONpeaeIeHHOW ¢dopMoi
IJ1aroJia):

This engineer is to design a new device.

6) HMEHHOM 4YacThlo CKa3zyemMoro I1ocjic IMoIeKaluero, BbIPAKCHHOI'O
crmoBamu aim, purpose, duty task, method, wish, plan, function, problem u ap., u
riarojia-cBs3ku to be, MNpUYEM TIJIaroJji-CBA3Ka 00 COBCEM HE MEPEBOJAUTCA Ha
PYCCKHI SI3BIK, TNOO MEPEBOUTCS CIIOBAMH 3aKIH0OYAMbBCS 8 MOM, ymo(0bvl), cocmosamy
8 Mmom, 4moowl:

Your task is to repair the device.

Cpasnume: They were to install the new equipment.

Our task was to install the new equipment in time.

Jomoan

CHHEC

[TepeBoauTcst HeonpeaeneHHON GopMoOii rinaroa:
We hope to get new data in a week or two.

Onpenesenune

Bceer JAa CTOUT IIOCJIC OIMPEACIIACMOTI'0 CYIIECTBUTCIIbHOTO U IIEPCBOJAUTCA:

a) OMMPCACIIUTCIBbHBIM NPUAATOYHBIM MMPEATIOXKCHHUEM, CKAa3yECMO€ KOTOpPOro
BBIPAXKACT NOJKCHCTBOBAHUC, BOSMOXKXHOCTDL UJIN 6yL[y1uee BpEMs;

0) CYIIECTBUTEIBHBIM;

B) HeompeeaeHHOM hopMoii rnarona:

The device to be tested is of a very high quality.

The idea to use this new material didn't leave us.

Nudunutus mocae cios the first (the second, the third, the last etc.) Toxe
ABJIICTCA OIMMPECACIICHUCM U TIEPCBOJUTCA HA pyCCKI/Iﬁ SA3BIK ITIaroJIOM B TOM BpECMCHU, B
KOTOpOM cTouT Tiaron to be:

These tests were the last to be undergone by the device before being put into
mass production.
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a) meau. CToUT B Hayaje MPEMIOKCHHUS Tepe] IMOJUICKAIMM WIH B KOHIIE

g npeanoxenus. MHorma BBoauTcs corozoM N order t0 das moeo umoobul.
2 [TepeBoanTCS Ha PYCCKHI SA3BIK HEOINPEACICHHONW (OPMOM Tiaroja ¢ COK30M
5 umobbl, 011 Mo20 UMobbL UK CYHMIECTBUTENLHBIM € IPEILIOTOM OJIsL.
E To repair the device one should know its construction and operation.
5 0) caencTBus (co cioBamu t00, enough mepen MHPUHUTHBOM), YacTO HPHU
8 IEePeBOJAC UMCCT MOI[EL]'IBHI)II71 OTTCHOK:
This metal is too brittle to be used in our case.
I. Translate the following sentences into Russian.
1. One of the main tasks for engineers to decide before beginning to construct
any transmission line is to evaluate its environmental impacts.
2. To generate electricity, dynamos — generators and alternators — must be
provided with energy from some sources of mechanical energy.
3. At least 90 per cent of electric energy to be generated at present is alternating
current, although there are many cases when direct current is required.
4. The electricity to be obtained by rubbing objects is too negligible to light
lamps, to boil water, to run electric trains, and so on.
5. Franklin was the first to prove that unlike charges were produced due to
rubbing objects which were dissimilar in texture.
6. To generalize and reconfirm the effect obtained with one pair of metals, Volta
- the first man to get the electric current - increased the number of these pairs.
7. To achieve the quick and steady increase in power production is highly
important for today.
8. There were some attempts to weigh a single particle of electricity and to
calculate its electric charge.
9. He proved to be the first scientist who suggested the idea of dividing
electricity into positive and negative electricity.
10. It is known that a signal to be utilized in daytime should be substituted by

colored lights at night.

I1. Join the sentences using infinitives and translate them into Russian.
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10.

In his early youth, Faraday had to save money. It was necessary to buy the
apparatuses and instruments for his experiments.

Humphrey Davy, an outstanding British scientist and the most popular lecturer
in London, helped Faraday. The latter became an assistant at the laboratory of
the Royal Institute.

A fuse is a very important device. It prevents an excessive current from
passing through the circuit.

The excessive current increases the temperature of the wire. It can melt it and
break the circuit. (Make use of enough.)

Edison made a series of experiments. He wanted to improve the incandescent
filament lamp.

The calibration is a graduation of any instrument. It is undertaken in order to
enable measurements in definite units.

It is necessary to reduce the current flowing though conductors. It will
decrease power loss in the line.

Professor Vladimir Petrov was a scientist. He studied the electrification of
metals by rubbing them. (Make use of the first.)

Benjamin Franklin liked to make experiments during thunderstorms. It was his
hobby.

The generator is a special electrical device. It changes mechanical energy into

electrical energy.

I11. Surf the Internet (you are strongly encouraged to refer to the original

mass media sources and scientific reports), find 10 sentences from the power

engineering field with the infinitives in different functions. Write them out and

be ready to translate.
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COMPLEX OBJECT AND COMPLEX SUBJECT COMPARED

OopazoBanne Complex Object

Jononuenue (CylecTBUTENbHOE B
[Momnexamee | Ckazyemoe UMEHHUTEIBHOM MaJICKE UK
MECTOMMEHHE B O0BEKTHOM MAJIeKe)

Nnpunutus (nmm
npuvactue [)

We expected them to begin the experiment.
Oopa3zoBanune Complex Subject
ITonnexamiee (¢ CCTBUTCIILHOC CkaszyeMoe (4acTo B
A mee (cym Y ( Hpyrue uneHbl
NI MECTOMMECHUEC B CTpagaTCIIbHOM I/IH(bI/IHI/ITI/IB
MPETIOKEHUS
VMEHUTEJIbHOM MaJIEXKe) 3aJ10Te)
He is known to work hard.

Paznuna mexxay Complex Object u Complex Subject

Cay4yaun ynorpeoseHust Complex Object

Complex Subject

IMOCJIC TJIarojioB, BbIpaXXaromux
xenanue (to want, to wish, to
like)

I wanted him to start the
experiment.

He ynotpebnsiercs

| believe him to be a very
good engineer. (ckazyemoe
BBIPA’XXCHO TJ1arojiomMm B
1oCJIe TJ1aroyioB, BeIpaxkaromux | Present Simple Tense)
npeanonoxenue (to believe, to
expect, to declare, to suppose) || expected her to arrive on
time. (ckazyemoe
BBIpaXXEHO TylarojioM B Past
Simple Tense)

He is believed to be a very good
engineer. (cka3zyeMoe BBIPaKEHO
[JIar0JIOM B CTPaAaTeIbHOM
3aJi0re B HaCTOSIIEM BPEMEHH)

She was expected to arrive on
time. (ckazyemoe  BBIpaXKEHO
TJIaroJioMm B CTpagaTCIIbHOM
3aJIOTC B IpOoHICAIIICM BpeMeHI/I)

We heard him start the
motor. (mocnme  rijarojia
YyBCTBEHHOTO BOCIPHUATHS
WHOUHUTUB  ynotpebieH
0e3 vacTuilsl t0)

MI0CJIE TJIAr0JIOB, BBIPAYKAIOIIINX
BOCIIpHSATHE HOCPEICTBOM
opraHoB 4yBcTB (to see, to
notice, to feel)

He was heard to start the motor.
(mocme Tiarosia 4yBCTBEHHOTO
BOCIIPUSITUSL B  CTPaJaTelIbHOM
3aJiore MH(UHUTUB
yImoTpedisieTcs ¢ yacTuiei t0)

He asked for the instruction
TIOCJIe TJIaroJioB, Beipakatomux | to be sent off immediately.

He was asked to send the

instruction. (ckazyemoe
BBIPAKECHO [J1arojioM B
CTpajaTeIbHOM 3ayore B

MIPOIIEIIEM BPEMEHH)

npock0y, MpHUKa3, paspelieHue | (ckazyemoe BBEIpaXKE€HO
(to ask, to allow, to order) rmarosiom B Past Simple
Tense)
The engineer made the
worker start the
nociae riarojoB make (B | experiment. (mocine riarosia
3HAUCHHUHU 3aCTaBJIATH) U let make WHOUHUTHB
ynotpebiaeH 0e3 YacTHIIbI
to)

The worker was made to start the
experiment.  (mocime  rTiarona
make B CTpaaaTCJIbHOM 3aJiore
MHOUHUTUB ynoTpedusercs ¢
yacrurei to)

nocie riarogoB o seem, to

appear, to prove, to happen He ynorpebnsercs

He seems to know English well.
(Tmarossl 3TOM TPYNIIBI
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YIIOTPEOIAIOTCS B
JEHCTBUTEIILHOM 3aJI0T€)

KOrJja CKa3zyemoe
IJ1aroJIOM-CBSI3KO
CIEAYIOIUMHU

npujaaraTCibHbIMHU:

unlikely, certain

BBIPAKEHO
to be co

likely,

He ynotpebnsiercs

He is likely to know the results of
the experiment.

I. Translate the following sentences into Russian.
The invention of an electronic tube by Thomas Edison in 1883 is stated to

give birth to the modern electronic industry.

Everybody believed the lightning rod invented by Benjamin Franklin to be the

most efficient means of protection against the effects of lightning.

Scientists found out electricity to be made of tiny particles that they tried to
separate in order to weigh a single particle of electricity and to calculate its

electric charge.

A fuse is known to include a wire made of metal with low melting point,
which is heated sufficiently to melt by the excessive current passing through

the circuit and, thus, breaks the circuit.

The earthening systems are expected to protect attending personnel from

electric shocks when voltage appears on parts that are normally dead.

The temperature is reported to influence the conductivity of conductors to a
little extent, while that of semiconductors increases sharply with heating and

falls with cooling.

The overloading of the power transmission line is likely to produce a short
circuit dangerous for both attending personnel and other elements of the

circuit.

Under the existing conditions, the industrial utilization of this type of

generators made them suffer some trouble.
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9. A mechanical water driven power generating device is said to be a much
simpler device than a turbo-generator that combines the functions of both a

steam turbine and an electrical generator.

10. Heat is known to be a form of thermal energy used for industrial and domestic

heating purposes and certain agricultural needs.

I1. Join the sentences using Complex Object / Complex Subject and translate

them.

1. They were talking about some attempts to weigh a single particle of

electricity and to calculate its electric charge. He heard them.

2. He solved at last the problem of cheap illumination on a large scale having

employed a durable carbonized filament. It was reported in the newspaper.

3. He was the first scientist who suggested the idea of dividing electricity into

positive and negative electricity. It happened so.

4. A signal which is used in daytime is substituted by colored lights at night.

It is a known fact.

5. One of the main tasks for engineers to decide before the construction of the
transmission line was to evaluate its environmental impacts. The director of

the project ordered it.

6. The efficiency of electric locomotives is much higher than that of steam

locomotives. All the engineers believe it.

7. An electric arc is a discharge accompanied by a temperature of over
3,000 °C, produced when the electric current flows through a gap between

two electrodes. We supposed it.
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8. The quality of heat produced is proportional to the resistance of the

conductor when the electric current flows through it. It was declared.

9.  More atomic power plants should be built for producing electric energy in
many countries of the world because of their high efficiency and low

expenses. Everybody wants it.

10. The students turned their attention to the problems of semiconductors and
their wider application. Our university professor lecturing on power

engineering made them do it.

I11. Surf the Internet (you are strongly encouraged to refer to the original
mass media sources and scientific reports), find 10 sentences from the power
engineering field with complex objects and complex subjects in different

situations. Write them out and be ready to translate.
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THE GERUND AND PARTICIPLE | COMPARED

IIpuyacTue —
HEeJTUYHAs dhopma
riaroja, oOyajgatonias | Ipouecc AeHCTBUS.
CBOMCTBaMHU
MpUJIaraTeIbHOTro u = mpejjora
ryiarosa. .

I'epynamii — HenuuHas Qopma riarona, oOnamaromas
CBOMCTBaMH CYIIECTBUTEIBHOTO M TIJIarojla H  BBIpaKaroIas

XapaKTepHLIe IIPU3HAKW: HAIUYNEC IIEPECI HUM

IMPUTAXKATCIbHOI0O MECCTOMMCHUA
" CYHCCTBUTCIIBHOI'O B IPUTAXKATCIbHOM HJIN O6H.[€M magcixe

®ynkuuu [punyacrus 1

Dyukuuu I'epynaus

1. ompenenenmue:

a) JieBoe — an operating motor

0) mpaBoe — an engineer operating a
motor

The plant producing electricity is
very powerful.

1. onpenesienne (puiarar. WM CYIIL.):

an operating principle = a principle of operating
a reading hall = a hall for reading

There are several ways of producing electricity.

2. 00CTOSITEJILCTBO BPEMEHH:
(While / when) Testing the motor he
noticed some troubles.

(*) Mooswcem  menamo
Mecmamu.

ITepeBon:

a) neernpuyactueM (000poToMm);

0) NpUAATOYHBIM MPEAJIOKEHUEM C
COI030M K020d, 8 MO 8pemsi KaK,

8) npu + CyIeCTBUTEILHOE

uyacmu

2. o0CcTOSITEILCTBO (BCeraa ¢ Mpeaaorom: in,
on(upon), before/after, without):

After testing the motor they put down the results.
[lepeBon 3aBUCUT OT UCHOIB3YEMOTO MPEIOTA:

In (neenpuyactue HacTosMIL.; npu + CyII.)

On/upon (aeenpuyacTre NPOILL; Apu/nocie + Cymt.)
Before/after (0o/nocaetcyi.; npua.o6¢t.0o0 moeo xkax)
By (neenpuuactue HaCT.; nymem/c nomowwto + CyIl.)

Without (ue + neenpuyactue; 6€3 + CyIIEeCTBUTEIBHOE)

3. yacte ckasyemoro (Cont. /
Perf.-Cont.):

The designers are applying the most

progressive methods of constructing

nowadays.

3. 4acThb CKa3yemoro:
The electrician’s task (duty, aim etc.) is checking the
wire.

4. noaJexaiuee:
Testing the motor was necessary.

5. nomo.iHeHMe:

a) mpsimoe: | like (your) reading (the text).

0) xoceennoe: We heard of his going to London.

We know of copper and silver being the best conductors.
HepeBogl MNPUAATOYHBIM: MBI 3HACM O mMOoM, Umo ....

THE VERBAL NOUN

OO0paszyercs myrem mnpubaBieHuss K |B  ornuume  OT  repyHAus,  OTIJIAroibHOE
dbopme WH)UHUTHBA cydukca- | CylmecTBUTEIbHOE 00JaaeT TOJBKO CBOMCTBAMU
OKOH4YaHus — INg. CYIIEeCTBUTEJIBHOIQ

to meet (Bctpewarp) — a meeting | 1) ymorpebisieTcst C apTHKIIEM,

(BcTpeua, coOpaHue, MUTHHT)

2) MOXeT UMeTh (hOpMy MHOKECTBEHHOT'O YHCIIA,
3) MOKET OIPEACIIATHCS MPUITaraTeIbHbIM:
The readings of this device are correct.
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10.

I. Translate the following sentences into Russian.
A good example illustrating an important industrial use of the electric
current is the electrically heated furnace in which great masses of metal are
melted and flow just like water.
An instrument connected to an electric circuit and measuring the power
delivered to the circuit is a wattmeter.
Being widely used in industry, electrical motors and power generators are
also used in every domestic practice including inner and outer lighting and
in-house heating purposes.
Learning to protect the houses from thunderstorms was a very important
task and it led to the invention of the lightning conductor by Benjamin
Franklin.
Making this instrument designed to take temperature, we could hardly do
without a machine operated by electricity.
One of the problems modern research laboratories are working on is that of
finding materials that can serve as electrical conductors in fusion reactors.
Russian scientists played an important part in solving the problem of
atmospheric electricity.
The construction of power stations operating on atomic fuel and generating
electric current is quite necessary.
What is the name of the insulating material capable of being subjected to an
electric stress?
Working at his new device the power engineer made numerous

experiments till he got the results obtained.

I1. Change the following sentences using the Gerunds, Participles | and

the verbal nouns.

1.

Edison made a series of experiments when he worked on the improvement

of the incandescent filament lamp.
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10.

The temperature of hot metals which flow is often measured by the electric
pyrometer.

Being widely used in industry, electrical motors and power generators are also
used in every domestic practice; they light and heat houses.

The pyrometer which shows the temperature of metals melted in furnaces is
an electrical device.

It was impossible to protect houses and public buildings from strokes of
lightning before Faraday’s time.

The construction of power stations which will operate on atomic fuel and
generate electric current is quite necessary.

The lightning conductor is a metal device to protect buildings from strokes of
lightning; it conducts electric charges to the earth.

Now everybody knows that lightning is a very great flash of light. It results
from a discharge of atmospheric electricity either between a charged cloud
and the earth or between charged clouds.

The inventor did not want to change the construction of the electric
measuring device. (Use made of to be against).

The generator is a special electrical device which changes mechanical

energy into electrical energy.

I11. Surf the Internet (you are strongly encouraged to refer to the original

mass media sources and scientific reports), find 10 sentences from the power

engineering field where the Gerunds, Participles | and the verbal nouns are

used. Write them out and be ready to translate.
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Vuebnoe uzoanue

AsnunudeB Anexkceid FOpbeBuu
Cepreesa Harajibsi AHATO/ILEBHA

DISCUSSING POWER ENGINEERING ISSUES
IN THE ACADEMIC CONTEXT
(AHIIMHACKMH SI3BIK VISl HAYYHO-HCCJIeI0BATEILCKOM 1esITeJIbHOCTH)

Yuebnoe nocooue

OtserctBenHslil penakrop E.E. PeiToBa
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