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INTRODUCTION
BBEJAEHUE

Hactosmee ydeOHOe mocoOme Ha aHIVIMKACKOM SI3bIKE MPEAHA3HAUYEHO JUIs
OakanaBpoB ouHOUM (Gopmbl oOyueHus: HampapieHus 13.03.01 «TemnosHepreTuka u
TEIJIOTEXHWKA» W HAMCAaHO B COOTBETCTBUHM C paboyeil mporpaMmMor M ydeOHBIM
IJIAHOM JUCHUIUIUHBI « IHOCTpaHHBIN S3BIK» /I HESI3BIKOBBIX BY30B.

[leap yueOHOro mocoOusi - MOATOTOBHUTH CTYIEHTOB K YTCHHMIO U TIEPEBOIY
HAyYHO-TEXHUYECKUX TEKCTOB C W3BJICYCHHEM WH(POPMAIUHA, TIO3HAKOMHUTH C
TEPMHUHOJIOTHYECKON  JIEKCUKOM, coJepxamencs B TEKCTaX MO0 HU3y4aeMou
CTyJI€HTaMU CIIEIUAIbHOCTH, PA3BUTh UX TPAMMATHYECKHE U PA3TOBOPHBIC HABBIKHU.

[Tocobue comepxkuT 4 OCHOBHBIX pasjefia: TEKCThl IO CHEIUATBHOCTU C
YOPaXXHEHUSAMH, MpPEIHA3HAYEHHbIE Ui 3aHATHH BMecTe c mnpenogaBareinem (I
pasjen), TEKCThl JJIsl AOMOJHUTENIbHOTrO uTteHus (pasaen II), TeKCThl ajis pa3BUTHUS
HaBBIKOB MOHOJIOTMUECKONW U auanorumdeckoi peuu (pazgen III), teoperuxo-
rpamMatuueckuii pasaen (pasaen V). B xoHie mocobust ecTh ClIOBapHBIA MUHUMYM
C OCHOBHBIMHU T€PMHUHAMH M COKpPAIICHUSIMH, a TaKKe MpHiIoxkeHus. B mpunoxxeHuu
JAHbI IPaBUJIa YTEHUS U MPOU3HOILICHHUS.

B y4yeOHOM mocoOuu Takke COAEPKUTCA HEOOXOAMMOE KOJIUYECTBO JIEKCUKO-
rpaMMaTUYeCKuX yrpaxxHeHuil. [IpeaTekcToBble yrpaxXHEHUsI HAPaBJICHBI TIaBHBIM
oOpa3oM Ha paclIMpeHue TMOTEHIIMAIBHOTO CJIOBaps M Ha 3HAHHUE CIOCOOOB
cioBooOpa3zoBanus. [locieTekcToBbIEe yIPaXKHEHHS 3aKPETUISAIOT MOJYyYE€HHbBIE 3HAHUS
Y Pa3BUBAIOT HABBIKM YCTHOM pEUH.

[TocoOue pexomeHmyeTCs g TPAKTUYECKUX 3aHATUA TIO0 JUCHUTIIINHE
«HOCTpaHHBIH SI3BIK» CO CTYIEHTAMH Ha MEpBOM Kypce. Temarrka TeKCTOB mocoous
HOCHUT OOIICHAYYHBI U 00IIenpodecCHOHATBHBIN XapaKTep. Y CTHBIE TEMbl UMEIOT
OOIIyI0 U CHEIUaTbHYIO HAMPABIEHHOCTb.

TepMUHOIOTUYECKHI CIIOBAPh COJIEPKUT OCHOBHBIE CJIOBA, BCTPEYAIOIIMECS B
MocoOMM B HX KOHTEKCTyaJbHOM 3HA4YCHWUH, M TIOMOTAeT pa3BUTh HAaBBIKH

CaMOCTOSITCIILHOU pa6OTBI Hagd HHOA3BIYHBIMU TCKCTaMU.



I. TEXTS FOR READING WITH EXERCISES
TEKCTBI IS YTEHUA C YIITPAYKHEHUAMMU

UNIT 1

1. Read and translate the following words and word combinations:

fuel, substance, certain, to burn, flame, accomplishing, to convert, various,
combustion, usable, sufficient, release, efficient, criteria, adversely, to run out,
ignition, handling, require, furnace, equipment, solid / non-solid, liquid, gaseous,
pipe.

2. Define the part of speech of the words in bold and translate them.

safe — safety; change — unchangeable; to use — usable; to combust —
combustible; ready — readily; close—closely;definitely — indefinitely; respectively —
irrespectively; cheap — cheaply; high — highly; certain — uncertainty; desire —
undesirable, flame — inflammable, easy-easily; available — availability; wide—
widely.

3. Translate and learn the expressions:

according to; for example; neither ...or...; therefore; thus; in other words; if;
while; both ...and...; the former; due to; furthermore; enough; so far.

4. Compare the meaning of the verb “to be” in these sentences, translate
the sentences into Russian. Make them negative.

1. The meeting is to take place in our Institute.
. He is a second-year student.

. There 1s a good library in our Institute.

. I was very busy yesterday.

2

3

4. She is speaking to the professor now.

5

6. They are to carry out many interesting experiments.
7

. He was to return the book after the lecture.



5. Read and translate the following text:
TEXT Nel. FUEL

According to the law of conservation of energy, it can neither be created nor
destroyed; it can only be changed from one form to another. Thus, we cannot produce
energy to do certain work. Therefore, we use certain substances which help us
transform one form of energy to another form.

For example, when we burn paper with a matchstick, light is produced by the
flame. If we analyse this closely, light energy is not created over there, it has just
been produced due to the transformation of heat energy provided by the matchstick
into light energy. Thus, we always need a certain substance to convert one form of
energy into another for accomplishing various jobs. We call such materials as fuels.
In other words, any substance which upon combustion produces a usable amount of
energy is known as fuel.

Now, the energy produced by burning paper is not sufficient to run cars but
energy produced by burning petrol is enough to do so. Thus, we can say that each fuel
releases its own set of energy i.e. all of them do not release the same amount of
energy upon combustion. The energy produced by combustion of one kg of fuel is
known as its calorific value.

Thus, we can differentiate different fuels on the basis of their calorific value for
their efficient usage. Furthermore, each of them has a different cost with respect to
another. Some are cheaper while others are expensive. Therefore, we categorize fuel
as an ideal based on different criteria.

Some properties of ideal fuel are:

° An ideal fuel is readily available.

° An ideal fuel is cheap.

° An ideal fuel burns easily in the air at a moderate rate.

° It releases a large amount of energy.

° It should not leave behind any undesirable substances which can be

harmful to us.

° It should not affect the environment adversely.

5



TEXT Ne2. SOLID FUELS

There are many different types of fuel. Solid fuels includecoal, wood and peat.
All these types of fuel are combustible (they create fire and heat). Coal was burnt by
steam locomotivesfor rail transport to heat water into steam to move parts and
provide power. Peat and wood are mainly used for domestic and industrial
heating,though peat has been used for power generation, and wood-burning steam
locomotives were common in times past. Steam power is becoming more and more
desirable as oil and gas supplies begin to run out, given the wide number of

possiblethings that canburnto heat water.

Advantages:

° Easier transportation and storage.
° Low production cost.

° Moderate ignition temperature.
Disadvantages:

° Large portion of energy is wasted.

° Cost of handling is high and controlling is also hard.

° Ash content is high and burn with clinker formation.

Liquid and gas fuels

Non-solid fuels includepetroleumandgas(both fuel types have myriad varieties
includingpetrol(gasoline) andnatural gas). The former is widely used in theinternal
combustion enginewhile both are used in power generation.

Advantages of liquid fuels:

° Higher calorific value per unit mass.

° Burn without ash, clinkers, etc.

° Controlling the combustion is easier.

° Transportation easier through pipes and stored indefinitely without loss.
° Loss of energy is comparatively lower.

° Require less furnace space for combustion.

Disadvantages:

° Cost of liquid fuel is much higher compared to solid fuel.

6
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° Storage methods are costlier.

° Greater risk of fire hazards.

° Special burning equipment required for more efficient combustion.

Gaseous fuels occur in nature and are manufactured from solid and liquid fuels.
Most gaseous fuels are composed of hydrocarbons, carbon monoxide, hydrogen or a

mixture of them all.

Advantages:
° Transportation through pipes is easy.
° Sparking combustion is really easy.

° They have a higher heat content.

° Clean after use.

° Do not require any special burner technology.

Disadvantages:

° Large storage tanks required.

° As they are highly inflammable, the chance for fire hazards is extremely

high and strict safety measures need to be followed.
EXERCISES AFTER THE TEXT

6. Find in the text the words or phrases which mean the same as:

oOecrieunBath, MpeoOpa3OBbIBATh, 3aKOH COXPAHEHUS SHEPTUH, MPUPOIHBIN
ra3, JHEpreTuyeckas IIeHHOCTb, auddepeHmrpoBatb, >OPEKTUBHOE CKUTAHUE,
CTOMMOCTb 00paOOTKH, Pa3N4HbIe KPUTEPUU, METOJIbI XpPaHEHUs, HEOIaronpusITHO
BIIMSTh HA OKPYXAIOUIYI0 CPEeJy, pPUCK BOSHHUKHOBEHMs MOKapOOMACHBIX CHUTYyalUil,
TEeMIIepaTypa BOCIUIAMEHEHHUs, 00pa30BaHUE OYaroBbIX OCTAaTKOB M 30JIbl, TBEPJOE /
HE TBEpAOE TOIUIMBO, JIBUTaTellb BHYTPEHHETO  CropaHuWs, BbIpabOTKa
AIIEKTPOIHEPIUU, CTPOrHE€ Mephl 0E€30MacHOCTH, OBITOBOE U IPOMBIIICHHOE
OTOTUICHHE.

7. Find in the text the synonyms to the following words:

to change, damaging, to demand, flashing, to need, very easy to obtain

8. Find the antonyms among the following words:



low — efficient - hard — loss — uncertain — very fast — costly - undesirable - high
- conservation - inefficient - moderate - cheap - easy - certain - desirable

9. Form the adjectives with the suffix -able from these verbs and translate
them:

understand, rely, respect, profit, count

10. Form the comparative and superlative forms of adjectives and
translate them:

high, costly, great, easy, efficient, cheap, desirable, small, large, easy, heavy,
warm, light, important, good, bad

11. Translate the following adjectives with negative prefixes un- and dis-:

unknown, dishonest, unreliable, discontented, undiscovered

UNIT 2
1. Read and translate the following words and word combinations:
underground waters, energy sources, energy supply, electric power stations,
agricultural wastes, city runoff, cosmic forces, annihilation energy, specific state
2.Translate the sentences and pay attention to verb “to be”:
1. Their exploitation is usually much more expensive than energy supply.
2. They can be employed in obtaining gas.
3. In addition it may happen that new energy sources will be discovered.
4. The vacuum is a boundless ocean of matter in some specific state.
5. Now this i1sa fantasy which may become a reality.
3. Make the nouns from the verbs using suffixes —tion,(-ation,-ion):
expand,add,extract,produce, annihilate, fuse
4. Translate the following sentences and explain the meaning of the modal
verb:
1. They can be employed in obtaining gas.
2. In addition it may happen that new energy sources will be discovered.
3. Now this is a fantasy which may become a reality.

4. Unknown and undiscovered phenomena can be found more effective, than

8
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familiar ones.

5. Translate the nouns using suffix —ing which means the name of the
action and its result:

using,utilizing,obtaining,discovering,getting,fusing, including

6. Read and translate the text:

TEXT Ne3. RENEWABLE SOURCES OF ENERGY

In the future the energy of the sun, wind, sea and the heat of underground
waters will be used on a large scale. These are the so-called “free” energy sources.
They will be utilized only when they are more profitable than the traditional ones,
because their exploitation is usually much more expensive than energy supply from
large electric power stations which run on coal or nuclear fuel.

The utilization of the biomass — agricultural wastes and city runoff — can be
found very effective: they can be employed in obtaining gas.

In addition it may happen that new energy sources will be discovered. What if,
for example, the vacuum is a boundless ocean of matter in some specific state?
Perhaps in the future man will discover some ways of getting energy from this
matter? Or, for example, the undiscovered cosmic forces or the annihilation energy
which arises from the fusion of matter and antimatter.

Now this is a fantasy which may become a reality. Unknown and undiscovered
phenomena can be found more effective, than familiar ones.

EXERCISES AFTER THE TEXT

7. Choose the necessary preposition: in, of, from.

1.In the future the energy ... the sun, wind, sea and the heat ...underground
waters will be used on a large scale.

2. The utilization ... the biomass — agricultural wastes and city runoff — can be
found very effective: they can be employed ... obtaining gas.

3. What if, ...example, the vacuum is a boundless ocean ...matter ...some
specific state?

4. Or... example, the undiscovered cosmic forces or the annihilation energy

which arises ...the fusion of matter and antimatter.



8.Complete the sentences, using the necessary verb:arises,can be
employed,will be used

1. In the future the energy of the sun, wind, sea and the heat of underground
waters ...on a large scale.

2. The utilization of the biomass — agricultural wastes and city runoff — can be
found very effective: they ...in obtaining gas.

3. The undiscovered cosmic forces or the annihilation energy which ...from the
fusion of matter and antimatter.

9. Translate and remember the phrasal verb “run”. Make up your own
sentences with it:

Run off,run on,run across

10.Agree or disagree with the statements:

1. In the future the energy of the sun, wind, sea and the heat of underground
waters will be used on a large scale.

2. These are the so-called “busy” energy sources.

3. They will be utilized only when they produce more profit than the traditional
ones.

4. In addition it may happen that new energy sources will be discovered.

5. Known and undiscovered phenomena can be found more effective, than

familiar ones.

10



UNIT 3

1. Match the words with their meanings:

hard-to-reach MasiK

space vehicle TPYAHOAOCTYITHBIN

light-house KOCMHYECKUM KOpabiib

communication facilities CpEJIICTBA CBSI3U

semiconductor silicon MOJIyIIPOBOJJHUKOBBI KPEMHHI

converter npeoOpa3oBareib

photocell paboTaronumii Ha COJIHEYHOU
OHEPTUH

crystal-gallium arsenide DKOHOMUS TeIIa

solar-powered CEJIbCKOXO3SUCTBEHHAS! IPOTYKLIUS

fuel savings (boTO3EMEHT

farm products KPUCTAJLJI TOPHOTO XPyCTalIs

boiler room KOTEJIbHS

2. Compare the meaning of the verb “to have” in these sentences,

translate the sentences into Russian. Make them negative.

1.

T

8.

We have many interesting books on physics.
We have already finished our work.

We have got four lectures a day.

Have you seen him today?

I have already read this book.

I have to repeat this experiment.

He has to stay at the office.

They had to stop their work.

3.Read and translate the word combinations:

solar

energy, electric energy, light-houses, communication facilities,

semiconductor silicon, preliminary concentrated light, photoelectric method,

11



renewable energy sources, solar-powered homes and public buildings, solar
installations, drying farm products.

4.Make the noun from the verb using suffix — ment:

develop,improve,manage,equip

5.Find in the text the sentences with Present Perfect Tense.

6. Make theadverbs from theadjectives with suffix —ly:

usual, ready,main,local,efficient,significant,profitable,experimental

7. Read and translate the text:

TEXT Ne4. THE USE OF SOLAR ENERGY

One of the uses of solar energy is its transformation into electric energy.
Photoelectric converters operate not only aboard space vehicles (kocmuueckue
kopabin). They are used to supply hard-to-reach (Tpymno moctymHsbli) sites, for
instance, light-houses (masiku), communication facilities (cpeacTBa cBsizm), etc. with
electric power. Such installations can operate continuously for 20 years, and their
capacity is up to 500 watts. They are reliable and do not need constantly handling by
personal.

At present, mainly semiconductor silicon is used for the manufacture of
photocells. Now the researchers have designed photocells on the basis of linking two
materials in a single crystal-gallium arsenide and aluminum arsenide. They are most
promising for the transformation of preliminary concentrated light since they
continue to operate efficiently at temperature of over 200° C. Using heat that is
released in photocells one can raise the efficiency up to 30%. Their use in solar power
station will greatly cut the cost of the photoelectric method of energy transformation.

The problem of wider uses of renewable energy sources — solar, tidal and
geothermal ones is of great local importance. So far (moka uro) the practical use of
solar energy is not very significant but the use of this energy can be profitable in
many areas even now. Specialists designed water-heating installations for both
seasonable and year-round operation. They have already built solar-powered homes

and public buildings with hot water supply, heating and air-conditioning. Within the

12



next few years experimental constructions will go on. After tests the best solutions
will be used in solar-powered homes and public buildings

The application of solar installations in agriculture has considerable effect. The
experience in experimental solar-heating greenhouses (Teruia, napauk) has shown
that, as compared with ordinary greenhouses that receive heat from boiler rooms, the
expenses on vegetable-growing are reduced by 60% due to fuel savings alone. Solar-
powered installations for drying farm products were also tested successfully.

EXERCISES AFTER THE TEXT

8. Find in the text the words or phrases which mean the same as:

MpeBpalleHue, 3JIECKTPOIHEPIus, YCTaHOBKa, 3(PGHEKTUBHOCTH, OCBOOOXKIAThH
(BBIOENSATH), BBITOJHBIM, IO CpPAaBHEHUIO C, IMONy4aTh, 3aTpaThl, COKpallaTh,
Oylaroyapsi, 3HAYUTENbHBIA, NMPUMEHEHHUE, PEIICHUE, MPOEKT, DHEPrusi MPHUIIMBOB,
MOIIIHOCTb, T€OTEPMaNIbHBINA, 00padoTKa

9. Find in the text the synonyms to the following words:
change (n), successful (a), to provide (v), usual (a), place (n), important (a)

10. Complete the gaps with the verb (use,have designed, is released, are
reduced, need).

1. The lighthouses ... a photoelectric cell to supply with an electric power a
signal that guides ships away from danger.

2. They are reliable and do not ...constantly handling by personal.

3. The expenses on vegetable-growing ...by 60% due to fuel savings alone.

4. Using heat that ...in photocells one can raise the efficiency up to 30%.

5. Now the researchers ...photocells on the basis of linking two materials in a

single crystal-gallium arsenide and aluminum arsenide.

UNIT 4
1.Translate the following words and word combinations:
fossil fuels, crude oil, remains (n), to subject, primarily, pressure, earth’s crust,

nuclear, source, hydrocarbons, convenient, amount, plant, fern, to harden, excessive

13



2. Form the nouns with the meaning of action or its result from these verbs
using the suffix-tion (-ation,-ion) and translate them:

intervent, decompose, consume, pollute, conduct, subject, invent, apply,
consider, combine, add, form, modify, compose, degrade, continue

3. Fill in the following sentences with “many” or “much”:

1.How ___ does this book cost?

2 rain has fallen on the mountains.
3. He doesn’t know____ English.

4. He hasn’t_____ money.

5.Havethey __ books?

6. Are there _____ students absent today?
7. Too __ teachers went to the concert.
8. Thereisn’t __ food in the house.

9. Does she take  interest in it?
10.Thaven’t __ time.

4. Translate the words with negative prefixes un-, in-, im, de-, dis-:
unchanged, unbleached, disadvantage, to defiber, improper, untreated, to
displace,to discover, to discharge
5. Translate sentences using the Passive Voice:
1.The energy can be created.
2.The light is produced by the flame.
3. The energy is produced by burning petrol.
4. Peat and wood are mainly used for domestic and industrial heating.
6. Add the appropriate preposition of time to these phrases:
1. 630p.m.
2. the beginning.
3. Jast.
4 an hour.
5 weekends.
6

. 2020.

14



7. summer.

8. March 25.

9.____ midnight.

7. Read and translate the text:

TEXT Ne5. NON-RENEWABLE SOURCE OF ENERGY

Non-renewable energy is energy from fossil fuels such as coal, crude oil,
natural gas, and uranium. Unlike renewable energy, non-renewable energy needs
human intervention to make it suitable for consumption. Fossil fuels are mainly made
up of carbon. It is believed that fossil fuels were formed over 300 million years ago
when the earth was a lot different in its landscape.

Non-renewable energy is mainly fossil fuels. Apart from fossil fuels, nuclear
fuels are also non-renewable.

Fossil Fuels

Fossil fuels are the dead and decayed remains of plants and animals subjected
to decades of pressure and temperature under the earth’s crust. Primarily fossil fuels
are hydrocarbons. They are convenient and effective. They provide the calorific value
required to fulfill our needs. Even though they are available in plenty right now, they
are a non-renewable source of energy. The burning of fossil fuels is responsible for a
large section of the world’s pollution index.

Fossil fuel is divided into three categories:

Natural Gas Coal Oil
The process of It is formed by the Due to excessive pressure,

decomposition is longer as|decomposition of trees, [smaller organisms like
it is conducted to high plants, and ferns which aregzooplankton and algae are
amounts of pressure and |hardened due to pressure |decomposed into oil.

heat. and heat.

15
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EXERCISES AFTER THE TEXT

8. Fill in the gaps with the appropriate preposition: into, by, to, of, for,
under, for, due to. Where do we need to put the conjunction “like”?

1. Fossil fuels are the dead and decayed remains ... plants and animals
subjected ... decades ... pressure and temperature ... the earth’s crust.

2. The burning of fossil fuels is responsible ... a large section ... the world’s
pollution index.

3. Fossil fuel is divided ... three categories: natural gas, coal and oil.

4. Environmentalists would like to see fossil fuels replaced ... renewable
energy sources.

5. Fossil fuels are mainly made up ... carbon.

6. Known oilreserves are enough to last ... 40 years, naturalgas ... over 65
years and coal ... 250 years.

7. ... excessive pressure, smaller organisms ... zooplankton and algae are
decomposed ... an oil.

9. Change the gaps by the correct verb: provide, are, is

1. Non-renewable energy ... energy from fossil fuels such as coal, crude oil,
natural gas, and uranium.

2. Apart from fossil fuels, nuclear fuels ... also non-renewable.

3. They ... the calorific value required to fulfil our needs.

10. Form the PastSimple form of the verbs:

divide, decay, subject, require, make, replace, need, give

11. Find the pairs of antonyms and remember them:

divide, decay, subject, require, make, replacehard, solid, wide, liquid, cool,

low, narrow, heat, big, small, suitable, soft, high, unsuitable

UNIT 5
1. Read and translate the following words and word combinations:
single atom,a great quantity,nuclear reactor,reactor produces energy, the most

reliable “furnaces”,the steam generator,electric generator,nuclear power station,the

16
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familiar coal-burning furnace
2. Make three forms of the following verbs:
make, see, be, know, get, find, held, forget, light, lead, rise, spend

3. Choose the correct item:

1. You____ write and thank everyone for the birthday presents they gave you.
A) shouldn’t B) need C)ought to

2. It’s very late. The children ____ be sleeping.

A) must B) can’t C) shouldn’t

3. We ______ finish the project by Friday or else we’ll lose the client.

A) might B) needn’t C) mustn’t

4. The north of England ______ get very cold during the winter.

A) may B) can C) could

5. Susan has a broken leg. She ______ gone skiing.

A)can’thave B)couldn’t C) may
4. Translate and define the tense of the forms:tries, will see, will not be
able to see,has learned,produces,is circulated
5. Make Present Simple sentences with “be” (positive, negative,
interrogative).
Example: he/ not/ be/ an accountant. - He is an accountant.
you / be / hungry.
they / not / be / at home.
when / be / the party ?
she / be / kind.
they / be / German.
you / be / late?
I/be / from London?

they / be/ sad.

A A A o B

where / be / you?
how old / be / she?

—_—
I
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6. Complete the sentences with at, in, to or no preposition.

1.I didn’t see you ____ the party last night.

2.1didn’t go ____ the party.

. My sister lives ___ Moscow.

.Sue flies from ____ London ______ Scotland every Monday morning.
. What time did you arrive ____ the airport?

.Iwas___ work all day on Saturday.

.Itwas verycoldandsolran ___ home.

.Wemeet ______ town every Sunday evening.

. We meet the underground station every Monday and Wednesday.

LN =2 <R N BN e ) ST B SOV

. Read and translate the text:
TEXT Ne6. ATOMIC ENERGY

A man that tries to see a single atom is like a man trying to see a single drop of
water in the sea. He will see the sea made of great many drops of water but he will
not be able to see a single drop. However, man has learned the secret of the atom. He
has learned to split atoms in order to get a great quantity of energy.

The nuclear reactor is one of the most reliable “furnaces” that produce atomic
energy. When a reactor produces energy it produces energy in the form of heat. In
other words, when atoms split in the reactor heat is developed. Gas, water, melted
metals and some other liquids circulate through the reactor to carry that heat away.
The heat may be carried to pipes of the steam generator that contains water. The
steam drives a turbine; the turbine in its turn drives an electric generator. So we see
that a nuclear power station is like any other power station but the familiar coal-
burning furnace is replaced by a nuclear one.

Nuclear technology uses the energy released by splitting the atoms of certain
elements. It was first developed in the 1940s, and during the Second World War
research initially focused on producing bombs. In the 1950s attention turned to the

peaceful use of nuclear fission, controlling it for power generation.
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EXERCISES AFTER THE TEXT

8.Find in the text the English equivalents for the following words:

VlcTouHMK 3HEPTUH, KOJIUYECTBO SHEPTHUH, aTOMHAsl YHEprusi, TypouHa, Tpyoa,
KUAKOCTh, UUPKYJIUPOBATh, KaIulsl BOJbI, SIACPHBIA PEaKTOp, pacIiUlaBlICHHBIC
METaJUTbl, B CBOIO OYE€pE/Ib, 3HAKOMBIA, aTOMHAs JJICKTPOCTAHIIUS, MPUBOJIUTH B
JBYDKEHUE, TEXHOJIOTHS, MCCIIEIOBAHNE, PACIICTITIEHUE aTOMOB, MJIEKTPOCHA0KEHUE

9.Change the gaps by the correct verb:uses,may be carried,produces,has
learned, will see

1. He..... the sea made of great many drops of water but he will not be able to
see a single drop.

2.Man .....the secret of the atom.

3. When a reactor .....energy it .....energy in the form of heat.

4. The heat .....to pipes of the steam generator that contains water.

5. Nuclear technology ..... the energy released by splitting the atoms of certain
elements.

10.Fill in the gaps with the appropriate preposition:by, in,of.

1. A man that tries to see a single atom is like a man trying to see a single

drop.....water ..... the sea.

2. He has learned to split atoms ..... order to get a great quantity .....
energy.

3. The steam drives a turbine; the turbine ..... its turn drives an electric
generator.

4. So we see that a nuclear power station is like any other power station

but the familiar coal-burning furnace is replaced..... a nuclear one.

UNIT 6
1.Translate the following words and word combinations:
nuclear power station, to put into operation, to serve, to achieve, contribution,

superheating,directly, capacity, generator, installation, currently, dominance
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2.State the part of speech of the following words with the same root and
translate them:

operate, operation, operable, inoperable

peace, peaceful , peacefully

science, scientist, scientific

generate, generation, generator

achieve, achievement, achievable

3. Form adverbs using the suffix —ly and translate all the words:

general, certain, direct, common, current, primary, ultimate, efficient, main,
frequent, rough, constant, independent.

4. Read and translate the text:

TEXT Ne7. NUCLEAR POWER IN RUSSIA

The first industrial nuclear power station in the world was constructed in
Obninsk not far from Moscow in 1954. The station was put into operation two years
earlier than the British one and three and a half years earlier that the American
nuclear power stations.

A number of nuclear power stations have been put into operation since 1954.
The Beloyarskaya nuclear power station named after academician Kurchatov may
serve as an example of the peaceful use of atomic energy. The scientists and
engineers achieved a nuclear superheating of steam directly in the reactor itself before
steam is carried into the turbine. It is certainly an important contribution to nuclear
engineering achieved for the first time in the world.

We might mention here another important achievement that is the first nuclear
installation where thermal energy generated in the reactor is transformed directly into
electrical energy. Speaking of the peaceful use of atomic energy it is also necessary to
mention our nuclear ice-breakers. “Lenin” is the world’s first ice-breaker with nuclear
installation. Its machine installation is of a steam turbine type and steam is produced

by three reactors and six steam generators.
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At present Russiahas 38 operable nuclear reactors, with a combined net
capacity of 28.6 GWe. In 2019 nuclear power generated 20% of the
country'selectricity.

A government decree in 2016 specified construction of 11 nuclear power
reactors by 2030, in addition to those already under construction. At the start of 2020,
Russia had four reactors under construction, with a combined capacity of 4.8 GWe.

The strength of Russia's nuclear industry is reflected in its dominance of export
markets for new reactors. The country's national nuclear industry is currently
involved in new reactor projects in Belarus, China, Hungary, India, Iran and Turkey,
and to varying degrees as an investor in Algeria, Bangladesh, Bolivia, Indonesia,
Jordan, Kazakhstan, Nigeria, South Africa, Tajikistan and Uzbekistan among others.

EXERCISES AFTER THE TEXT

5. Answer the questions after the text

1. What nuclear power stations do you know?
2. What are the uses of a nuclear reactor for peaceful purposes?
3. What was the most important achievement in the development of the

nuclear installation?

6. Find the equivalents from the text:

COBOKYITHAas MOITHOCTh, KPOME TOTO, JIEOKOJI, HMCIIOJb30BAHHE B MHUPHBIX
IEJISIX, BBIPA0OTKA TETUIOBOM YHEPTUH, B MPOIECCE CTPOUTEIHCTBA, BAXKHBIN BKIIA]

7. Put these words into the text: nuclear, forced, island,damaged, station,
earthquake, accident , worried, reactor.

The Fukushima I Nuclear Power Plant is a ... power .... that was on Honshu ....
in Japan. In March 2011 a huge ... and tsunami seriously ... the cooling system of the
... .As a result of the ..., radiation got into the air.Local people were ... to leave the
area and many people were ... about the safety of food and water.

8. Fill in the gaps with “to have to” or “to be to”.

1. Tcan’t go withthemas I ... (to be) at the Higher School at 9.30.
2. If you want to understand this phenomenon better, you ...(to look through)

some articles devoted to this problem.
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3. As this question is not solved the meeting ...(to be put off).
4. At 10 am. he ... (to make a report), I think it will be interesting to listen to
him.
5. As he made many mistakes in his last work he ... (to rewrite) it.
9.Translate the following sentences paying attention to the word
“number”: a number of - psja; the number of - yuci0, HOMep, KOJIUYECTBO.
1. A number of nuclear power stations have been put into operation since 1954.
The number of cars on our roads rose dramatically last year.
A number of questions involved had been discussed long before.
A number of issues were discussed.

Take a look at question number three.

AN O

Basic rule here is never give out your password or account number, not online
or over the phone.

7. The regulations limit the number of students in each class.

8. The number of new synthetic products produced by our chemical industry
increases every year.

10. Translate the following sentences with “the..., the...” (ueMm..., TeMm...)

construction.
1. The higher the temperature, the greater is the amount of heat evolved.
2. The faster an object moves, the greater is the air resistance.
3. The lower the atomic weight or atomic number of the inert gas, the

lower are its boiling and melting points.
4. The greater the difference in temperature between two points, the more

heat will flow per second.

UNIT 7
1.Translate the following words and word combinations:
combustion, oxidation, to apply, to produce, twig, log, chemical, friction,
kindling, flame, moisture, vapour, hydrogen, monoxide, moisture, carbon dioxide,

component, furnace, sufficient, flue gas, biomass, pollutant, to result in, soot, ash,
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smoke, to release, to consume

2.Match the words with their similar meanings:

heat burning

combustion quick

outside warmth

rapid to be affected by
smth/smb

to depend on matter

substance quantity

amount external

3. Read and translate the text:

TEXT Ne8. COMBUSTION

Combustion can be defined as the complete, rapid exothermic oxidation of a
fuel, such as coal, oil, gas or wood, with sufficient amount of oxygen or air with the
objective of producing heat, steam and/or electricity. The process of combustion
occurs with a high speed and at a high temperature. Essentially, it is a controlled
explosion. Combustion occurs when the elements in a fuel combine with oxygen and
produce heat. All fuels, whether they are solid, liquid or in gaseous form, consist
primarily of compounds of carbon and hydrogen called hydrocarbons (natural gas,
coal, oil, wood, etc.), which are converted in the combustion process to carbon
dioxide (COz2) and steam. Sulphur, nitrogen, and various other components are also
present in these fuels.

Combustion usually begins when heat from an outside source is applied to a
fuel. The burning process is initiated by striking the match to generate enough friction
heat to set it aflame. The flame's heat is used to light kindling, and the kindling's heat
to start the logs. This method of using an easily lighted object to provide heat for
ignition of a harder-to-light fuel is common in engineering.

In general, the degree of flammability depends on how easy it is to burn the
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particular substance into a gas, because nothing truly burns until it is a gas. This, in
turn, depends on the nature and quantity of the substance, compared with the amount
of heat available to start combustion. It is easier to start wood-burning than coal, and
easier to ignite a twig than a log.

While combustion is essentially a chemical reaction, most of the practical
problems of fuel-burning are mechanical.

4. Name the verbs from which the following nouns were formed and
translate all the words:

Burning - ; vaporization - ; combustion - ; production - ; introduction- ;
consumption- ; emission - ; equipment - ; formation - ; development- ;
difference - ; pollution -

S.Translate the words having the same root:

intensity — intensive — intensively — intensify;

production — product — productivity — to produce — productive — nonproductive;

to pollute - pollution — gaseous pollutant — nonpolluting;

available — availability — unavailable;

to consume — consumption — consumer goods;

to use — user — useful — useless — usage;

environment — environmental — environmentalist.

6. Read and translate the text:
TEXT Ne9. PRODUCTS OF COMBUSTION

When the hydrogen and oxygen combine, intense heat and water vapor is
formed. When carbon and oxygen combine, intense heat and the compounds of
carbon monoxide or carbon dioxide are mixed. These chemical reactions take place
in a furnace during the burning of fuel, provided (mpuycnosum)there is sufficient air
(oxygen) to burn the fuelcompletely. Very little of the released carbon is actually
“consumed” in the combustion reaction because flame temperature seldom reaches
the vaporization point of carbon. Most of it combines with oxygen to form CO2 and

passes out the vent. The final gaseous product of combustion is called a flue gas.
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Combustion can never be 100% efficient. All fuels contain moisture. Other fuel
components may form by-products, such as ash, and gaseous pollutants that need

emission control equipment.

There are three types of combustion:

Perfect combustion is achieved when all the fuel is burned using only the
theoretical amount of air, but as stated earlier, perfect combustion cannot be
achieved in a boiler.

Complete combustion is achieved when all the fuel is burned using the
minimal amount of air above the theoretical amount of air needed to burn the fuel.
Solid fuels, such as coal, peat or biomass are typically fired at air factors 1.1 — 1.5,
i.e. 110 —150% of oxygen needed for perfect combustion.

Incomplete Combustion occurs when part of the fuel is not burned, which
results in the formation of soot and smoke.

7. Find the equivalents from the text:

HE/TIOJTHOE CXKUTAHWE, YTIIEKUCIIBIN Ta3, yrapHbId Ta3, Ta3000pa3HbIe
3arpsi3HSIONINE BEIIECTBA, MTOOOYHBIN MPOIYKT, XUMHUECKas peaKIus,000py10BaHHE
IUTsL KOHTPOJISI BBLIOPOCOB B aTMOC(hepy, TOUKA UCTAPEHUS

8.Translate the following words and word combinations:

high/low grade, bark, firing method, biofuel, scale, bottom, to employ

9. Read and translate the next text:
TEXT Ne10. COMBUSTION OF SOLID FUELS

Solid fuels can be divided into high grade - coal and low grade - peat and bark.
The most typical firing methods are grate firing, cyclone firing, pulverized firing and
fluidized bed firing. Pulverized firing has been used in industrial and utility boilers
from 60 MWt to 6000 MWt. Grate firing has been used to fire biofuels from 5 MWt
to 600 MWt and cyclone firing has been used in small scale 3—6 MWt.

Oil and gas are always combusted with a burner, but there are three different
ways to combust coal:

1. Fixed bed combustion (grate boilers)
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2. Fluidized bed combustion

3. Entrained bed combustion (pulverized coal combustion)

In fixed bed combustion, larger-sized coal is combusted in the bottom part of
the combustor with low-velocity air. Stoker boilers also employ this type of
combustion. Large-capacity pulverized coal fired boilers for power plants usually
employ entrained bed combustion. In fluidized bed combustion, fuel is introduced

into the fluidized bed and combusted.

EXERCISES AFTER THE TEXT

10. Find the equivalents from the text:

C)KUTaHUE B KOJIOCHUKOBOW Ie4M / B LIMKJIOHHOW TOIKE, KPYNMHOTraOapuUTHBIN
yroJib, CXKUTAHWE W3MEIBYCHHOTO YIJIA, KOMMYHAJIbHBIM / TBUICYTONBHBIA KOTEI,
HU3KOCKOPOCTHOM BO3JYIIHBIM TOTOK, CXUIaHW€ B (UKCUPOBAHHOM ciioe / B
KUISIIEM CJioe, O0OpyJIOoBaHME [IJIi KOHTPOJS BBIOPOCOB B aTtMocdepy, TOUKa
HCTIapEHUs

11. Translate the sentences, taking into account the meaning of the
multifunctional word “one”.

1. One of the uses of solar energy is its transformation into electric energy.

2. Photoelectric converters operate not only aboard space vehicles. Using heat
that is released in photocells one can raise the efficiency up to 30%.

3. One of the easiest ways to improve home efficiency is to add outdoor solar
lighting to your property.

4. Utilizing smaller products and home improvements to improve the
efficiency of one’s home is a great practice, but at the end of the day, the ultimate
opportunity to improve one’s carbon footprint and electric bill is with a home solar
panel installation.

5. Solar energy also has some disadvantages associated with it. The biggest one
is the fact that it also emits greenhouse gases which is harmful to the environment.

6. The problem of wider uses of renewable energy sources — solar, tidal and

geothermal ones is of great local importance.
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UNIT 8
1. Read and translate the following words:

property, to boil, superheating, liquid, beyond, medium, explosive, to transfer,

to select, to design, to continue, thoroughly, vapor, to lead to (led-led), to resemble
2. Read and translate the following international words:

theoretical, efficiency, reaction, equivalent, industrial, percent, device,
technology, practical, boiler, expansion, evaporation, hydroelectric, superheating,
atmosphere, generation, temperature, enthalpy, condensation

3. Translate the following “attribute chains”:

combustion process,steam-and-power-generation equipment, water boiling
point, saturation point, temperature rise, phase/liquid change, moisture content,
turbine exhaust, dry saturated steam condition, evaporation temperature

4. Name the verbs from which these nouns were formed:

expansion, pollution, purification, evaporation, oxidation, ignition, combustion,
treatment,saturation, user, continuing, comparison, dependable, additional, entering

5. Read and translate the next text:

TEXT Nell. PROPERTIES OF WATER AND STEAM

Water is a useful and cheap medium to use as a working fluid. When water is
boiled into steam its volume increases about 1,600 times, producing a force that is
almost as explosive as gunpowder. The force produced by this expansion is the
source of power in all steam engines. It also makes the boiler a dangerous device that
must be carefully treated.

The theoretical amount of heat that can be transferred from the combustion
process to the working fluid in a boiler is equivalent to the change in its total heat
content from its state at entering to that at exiting the boiler. In order to be able to
select and design steam-and-power-generation equipment, it iS necessary to
thoroughly understand the properties of the working fluid, steam, the use of steam

tables and the use of superheat.
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Boiling of water

Water and steam are typically used as heat carriers in heating systems. Steam,
which is the gas phase of water, resultsfrom adding sufficient heat to water to cause it
to evaporate. This boiler process consists of three main steps: the first step is the
adding of heat to the water that raises temperature up to the boiling point of water,
also called preheating. The second step is continuing addition of heat to change the
phase from water to steam, the actual evaporation, the third step is the heating of
steam beyond the boiling temperature of water, known as superheating. The first step
and the third one are the part where heat addition causes a temperature rise but no
phase change. When all the water has been evaporated, the steam is called dry
saturated steam. If steam is heated beyond its saturation point, the temperature begins
to rise again and the steam becomes superheated steam. Superheated steam is defined
by its zero moisture content: it contains no water at all, only 100 % steam.

Evaporation

During the evaporation the enthalpy rises drastically. If water is evaporated at
atmospheric pressure from saturated liquid to saturated vapor, the enthalpy rise
needed is 2260 kJ/kg, from 430 kJ/kg (saturated water) to 2690 kJ/kg (saturated
steam). When the water has reached the dry saturated steam condition, the steam
contains a large amount of latent heat, corresponding to the heat that was led to the
process under constant pressure and temperature. So despite pressure and temperature
arethe same for the liquid and the vapour, the amount of heat is much higher in
vapour compared to the liquid.

Superheating

If the steam is heated beyond the dry saturated steam condition, the tempera-
ture begins to rise again and the properties of the steam start to resemble those of a
perfect gas. Steam with higher temperature than that of saturated steam is called
superheated steam. It contains no moisture and cannot condense until its tempera-
ture has been lowered to that of saturated steam at the same pressure. Superheating
the steam is particularly useful for eliminating condensation in steam lines, de-

creasing the moisture in the turbine exhaust and increasing the efficiency (i.e. Car-
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not efficiency) of the power plant.
Effect of pressure on evaporation temperature

It is well known that water boils and evaporates at 100°C under atmospheric
pressure. By higher pressure, water evaporates at higher temperature — e.g. a pres-
sure of 10 bar equals an evaporation temperature of 184°C. The pressure and the
corresponding temperature when a phase change occurs are called the saturation
temperature and saturation pressure. During the evaporation process pressure and
temperature are constant, but if the vaporization occurs in a closed vessel, the
expansion that occurs due to the phase change of water into steam causes the pressure
to rise and thus the boiling temperature rises.

When 22.12 Mpa is exceeded (the corresponding temperature is 374°C), the
line stops. The reason is that the border between gas phase and liquid phase is blurred
out at that pressure. The point, where the different phases cease to exist, is called the
critical point of water.

EXERCISES AFTER THE TEXT

6. Find in the text the words with similar meaning:

to happen, to take care, operation, continual, dramatically, to rise, generally,
characteristics, to get rid of, line, to make it difficult to see, to stop

7.Translate the sentences with the verbs in thePassive Voice:

1. The steam (is / was / has been / has to be / had to be / will be / must be / can
be / could be) heated.

2. The temperature (was / has been / has to be / had to be / will be / must be /
should be,should have been / could be / will have to be) raised.

3. The boiler (must be / was / will be / has been / has to be / should be / can be /
could be / had to be / should have been) carefully treated.

4. The water (has been / was / has to be / had to be / will be / must be / can be /

could be) evaporated.
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8. Revise the translation of the multifunctional words “those”, “that”,
“this”, “these”:

1. It contains no moisture and cannot condense until its temperature has
been lowered to that of saturated steam at the same pressure.

2. The temperature begins to rise again and the properties of the steam start
to resemble those of a perfect gas.

3. This amount of heat is equivalent to the change in its total heat content
from its state at entering to that at exiting the boiler.

4. When water is boiled into steam its volume increases about 1,600 times,
producing a force that is almost as explosive as gunpowder.

5. This will be discussed in the next chapter.

6. Is there any way of solving these problems?

9. Pay attention to the meaning of the word “cause” in the following

sentences:
1. Heat to be absorbed by a liquid causes the liquid to evaporate.
2. Pressure in any fluid is due to one of two causes either compression or

the weight of the fluid itself.

3. Since water as aliquid occupies a smaller volume than its solid form,
moderate pressure tends to cause ice to melt.

4. The difference between the voltage actually requiredto causea reaction
to proceed and the theoretical voltage calculated for the process is known as
overvoltage.

5. Combustion is caused by union of the oxygen atoms of the air with
carbon and hydrogen atoms of the fuel.

6. Pressure changes caused by differences between the external and the

internal vapour pressure may have more serious consequences.
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UNIT 9

1.Translate the following words and word combinations:

steam engine, mechanical force, pressure, to require, internal combustion

engine, pressure, various, particular, cycle, purpose, condenser,primarily, plant, to

develop, to power, device.

2. Translate the following words with the same root:

industry(n) —industrial (a)

power (n) - powerlessness(n) - powerful (v)

clean(v), cleaner (n), cleaning, cleanliness, unclean (v) cleanly (adv)

efficient, inefficient, efficiency, efficiently.

3. Put the verbs in the Past Simple form:

1.

el A o B A I S i

4,
farthest).

5.

6.

A boiler feed pump ( deliver ) the water to the economizer.

The construction of the steam engine ( involve) great difficulties.
They speak English rather well, but last year they ( speak ) poorly.
For three days they (carry out) this interesting work.

I (get) interested in mathematics when I (be) at school.

. Put in “must” or “have to/has to”.Choose the best for the situation.

Tom ____ go to the bank. He hasn’tgot any money.
I__ goto the airport. ’'m meeting someone.

I____ putthe heating on. I feel really cold.

I__ work late tomorrow. We are very busy at the office.
Youreally ___ make less noise. I’'m trying to concentrate.

. Choose the right variant:

Martin was the (more talented/ most talented) of two brothers.
Of the three shirts I like the blue one (better/ best).
My dog is the (prettier/ prettiest) of the two.

There are nine planets in our solar system and Pluto is the (farther/

Mary is the (tallest /taller) of two girls.
The boss likes my plan the (better / best) of the two.
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6. Substitute “that” or “those” for the repeated noun:

1. Their poetry was not the poetry of Milton and Byron.

2. Scarlett’s eyes met the eyes of Grandma.

3. The expression on his face was the expression of a crossed child.

4. The trees in our garden are taller than the trees in the park.

5. Most people would consider such a marriage as the marriage of Soames

and Irene quite fairly successful.

6. His eyes were melancholy as the eyes of a monkey.

7. Read and translate the text:

TEXT Nel2. A STEAM ENGINE

A steam engine is a device that converts the potential energy that exists as
pressure in steam, and converts that to force. Early examples were the steam
locomotive trains, and steamships that relied on these steam engines for movement.
The Industrial Revolution came about primarily because of the steam engine. The
thirty seconds or so required to develop pressure made steam less favored for
automobiles, which are generally powered by internal combustion engines.

Steam engines are of various types but most are reciprocal piston or turbine
devices. The strength of the steam engine for modern purposes is in its ability to
convert raw heat into mechanical work. Unlike the internal combustion engine, the
steam engine is not particular about the source of heat. Since the oxygen for
combustion is unmetered, steam engines burn fuel cleanly and efficiently, with
relatively little pollution.

One source of inefficiency is that the condenser causes losses by being
somewhat hotter than the outside world. Thus any closed-cycle engine will always be
somewhat less efficient than any open-cycle engine, because of condenser losses.

Most notably, without the use of a steam engine nuclear energy could not be
harnessed for useful work, as a nuclear reactor does not directly generate either
mechanical work or electrical energy — the reactor itself does nothing but sit there and

get hot. It is the steam engine which converts that heat into useful work.
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EXERCISES AFTER THE TEXT

8. Find the equivalents from the text:

JBUTATEIh CO BCTPEUYHBIM JBW)KCHHEM TIOpITHEH, TypOWHa, IBHUTaTelh
BHYTPEHHETO CrOpaHusi, IMpeBpamniarh, IMojie3Has pabdora, HEIPHEKTUBHOCTD,
U3MEPSTH, IOTEPU, MOIITHOCTD (CHJIa), B OTJIMYHE, KHCIOPO.

9. Answer the questions about the text:

1. What is a steam engine?

2 What are the most popular types of steam engines?

3 Which engine does a lot of harm to the environment? Why?

4. What kind of engine is favoured by cars? Why?

5 Why is an open-cycle engine more efficient than a closed-cycle engine?

10. Put the necessary form of the verb:does not generate, could not be
harnessed ,is, are powered,made,were

1. Early examples ..... the steam locomotive trains, and steamships that relied
on these steam engines for movement.

2. The thirty seconds or so required to develop pressure ..... steam less favored
for automobiles, which ..... generally powered by internal combustion engines.

3.0ne source of inefficiency .....that the condenser causes losses by being
somewhat hotter than the outside world.

4. Most notably, without the use of a steam engine nuclear energy .....for
useful work, as a nuclear reactor .....directly .....either mechanical work or electrical

energy — the reactor itself does nothing but sit there and get hot.

UNIT 10
1. Translate the following words
consequently, capacity, range, unit, vessel, feedwater, to apply, to require, area,
to install, to discharge
2. Read and translate the following international words:
hydroelectric, magnitude, economizer, installation, turbine, economy,

surface,practice, central, plant
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3. Read and translate the followingword combinations:

standard practice,steam boiler, capacity range,pressure vessel,high qualityheat-
transfer surfaces, boiler heating surface

4.Translate the sentences, paying attention to “with” (prep.) —c; “which”
(pron.) - KOTOpHWIii:

1. The steam boiler is a pressure vessel in which feedwater can be converted
into saturated steam of high quality at some desired pressure.

2. When other heat-transfer surfaces such as superheater, air heater, or
economizer surfaces are combined with boiler surface into a unified installation, the
name steam-generating unit is applied to the complete unit.

3. Boiler heating surface is defined as that surface which receives heat from the
flame or hot gases and is in contact with water.

5. Read and translate the text:

TEXT Nel13. STEAM GENERATION

Steam is used for space heating, in manufacturing processes, and for power
generation. Except for hydroelectric power plants, practically all the central-station
generating capacity is in the form of steam turbines. Because of the magnitude of the
load and the economies that are effected through the use of the smallest possible
number of largest machines, most central-station turbines now being built are in the
size range of 1000,000 to 600,000 kw. It is standard practice to install one steam-
generating unit per turbine. Consequently, these turbines require steam-generating
units in the capacity range of 750,000 to over 3,000,000 Ib of steam per hr.

The steam boiler is a pressure vessel in which feedwater can be converted into
saturated steam of high quality at some desired pressure. When other heat-transfer
surfaces such as superheater, air heater, or economizer surfaces are combined with
boiler surface into a unified installation, the name of steam-generating unit is applied
to the complete unit.

Boilers in which the water is inside the tubes are called water-tube boilers,
whereas boilers that have the hot products of combustion in the tubes and the water

outside the tubes are called fire-tube boilers. Boiler heating surface is defined as that
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surface which receives heat from the flame or hot gases and is in contact with water.
The area is based on the surface receiving the heat, that is, the outside area of water

tubes and the inside area of fire tubes.

EXERCISES AFTER THE TEXT

6. Put the following words into the gaps:hydroelectric, magnitude, vessel,
economizer, whereas, heating, receiving.

1. Except for ... power plants, practically all the central-station generating
capacity is in the form of steam turbines.

2. Because of the ... of the load and the economies that are effected through the
use of the smallest possible number of largest machines.

3. The steam boiler is a pressure ... in which feedwater can be converted into
saturated steam of high quality at some desired pressure.

4. The surfaces such as superheater, air heater, or ... surfaces are combined
with boiler surface into a unified installation.

5. Boilers in which the water is inside the tubes are called water-tube boilers,
... boilers that have the hot products of combustion in the tubes and the water outside
the tubes are called fire-tube boilers.

6. Boiler ... surface is defined as that surface which receives heat from the
flame or hot gases and is in contact with water.

7. The area is based on the surface ... the heat, that is, the outside area of the
water tubes and the inside area of fire tubes.

7. TranslatefromRussianintoEnglish

MIPOU3BOICTBEHHBIN MPOIECC, MPAKTUUECKUM, CIICIOBATEIHLHO, HarpeBaTeIbHAs
YCTaHOBKA, MapoBas TypOWHa, KOTEJI C IBIMOTApHBIMH TpPyOamu, TCHEPHPYOIIas
MOIIIHOCTh 3JIEKTPOCTAHIINH;TAPOTEHEPATOP, AUAMA30H MOIIHOCTH, BOJOTPYOHBIM
KOTeJI.

8. Make up three forms of the verbs:

forget, give, say, tell, know, mean, write, fall, feel, sleep
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9. Put the necessary prepositions:

1. Steam 1s used ... space heating, ... manufacturing processes, and ... power
generation.

2. The steam boiler is a pressure vessel ... which feedwater can be converted
...saturated steam ... high quality ... some desired pressure.

3. Boiler ... which the water is inside the tubes are called water-tube boilers,
whereas boilers that have the hot products ...combustion ... the tubes and the water
outside the tubes are called fire-tube boilers.

4. Boiler heating surface is defined as that surface which receives heat ( ) the
flame or hot gases and is ... contact ... water.

5. The area is based ...the surface receiving the heat, that is, the outside area ...
water tubes and the inside area ...fire tubes.

10. State to what partof speech the following words belong and translate
them.

extract-extraction-extractive

expand-expansion-expensive

exist-existence-existent

mix-mixture

present-presence-presentable

use-useful-useless

11.Choose the correct grammar form to translate a predicate:

1. DTOT 10M OBLI TOCTPOEH B IIPOIILJIOM TOJTY.
a. was being built
b. has been built

was built

c
2. Ha aToii Henerne npernojaBaresib 00bICHUI HOBBIA MaTepHall.

a. had been explained
b. was explained
C. has been explained

3. LIBeTHI y>K€ MOJIUTHI.
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a. are watered
b. have been watered
C. were watered

4. Takue CTOJIBI ACJIAr0T U3 I0pororo acpesa.

a. are being made
b. have been made
C. are made

5. Ux eme He npurnacuim.

a. were not invited
b. had not been invited
C. have not been invited

UNIT 11
1. Read and translate the following word combinations:

steam power plant, manufacturing process, separation, superheated steam,
chimney, induced-draft fan, forced-draft fan, condensed steam

2. Read and translate the text:

TEXT Nel4. THE STEAM POWER PLANT

The function of a steam power plant is to convert the energy in nuclear
reactions or in coal, oil or gas into mechanical or electric energy through the
expansion of steam from a high pressure to a low pressure in a suitable prime mover
such as a turbine or engine. A non condensing plant discharges the steam from the
prime mover at an exhaust pressure equal to or greater than atmospheric pressure. A
condensing plant exhausts from the prime mover into a condenser at a pressure less
than atmospheric pressure.

In general, central-station plants are condensing plants since their sole output is
electric energy and a reduction in the exhaust pressure at the prime mover
decreasesthe amount of steam required to produce a given quantity of electric energy.
Industrial plants are frequently non condensing plants because large quantities of

low-pressure steam are required for manufacturing operations. The power required
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for operation of a manufacturing plant may often be obtained as a by-product by
generating steam at high pressure and expanding this steam in a prime mover to the
back pressure at which the steam is needed for manufacturing processes.

The steam-generating unit is made up of several key components. For a steam

cycle, this includes some combination of the following items:

° Combustor / furnace in which the fuel is burned;

° Boiler

° Superheater and economizer in which high pressure steam is generated;
° Air heater in which the loss of energy due to combustion of the fuel is

reduced to a minimum.
EXERCISES AFTER THE TEXT

3. Put the following verbs in the Active or Passive Voice into the
gaps:exhausts, is generated, are required, is reduced, is burned, be obtained, is
made up.

1. A condensing plant ... from the prime mover into a condenser at a
pressure less than atmospheric pressure.

2. Industrial plants are frequently non condensing plants because large
quantities of low-pressure steam for manufacturing operations.

3. The power required for operation of a manufacturing plant may often ...
as a by-product.

4. The steam-generation unit consists of a furnace in which the fuel ..., a
boiler, superheater, and economizer, in which high-pressure..., air heater in which the
loss of energy due to combustion of the fuel ...

5. The steam-generating unit ... of several key components.

4. Translate from Russian into English:

MEXaHWYEeCKas WM DJIEKTpUYECKas dHEPTus, HU3KOEe JaBJIEHHUE, B OCHOBHOM,
YMEHbINIATh, TPEOYEMBIii I MPOU3BOICTBA, COCTOUT M3, KOTEIBHBICTPYOBI, OTACICH
OT BOJIbI, Uepe3 MeperpeBaresb, IOOOYHBIN MPOIYKT

5. Make up 3 forms of the following verbs:

burn, begin, flow, show, feed, supply, do, form, run, remove, use
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6. Put the necessary prepositions: “of”, “into”, “from”, “through”, “for”.

1.The function ... a steam power plant is to convert the energy in nuclear
reactions or in coal, oil or gas ... mechanical or electric energy ... the expansion of
steam ... a high pressure to a low pressure in a suitable prime mover such as a turbine
or engine.

2. A condensing plant exhausts ... the prime mover ... a condenser at a
pressure less than atmospheric pressure.

3. In general, central-station plants are condensing plants since their sole output
is electric energy and a reduction in the exhaust pressure at the prime mover decrease
the amount ... steam required to produce a given quantity ... electric energy.

4. Industrial plants are frequently non condensing plants because large
quantities ... low-pressure steam are required ...manufacturing operations.

7.Put the verbsin one of the Perfect Passive forms. Put a subject before
them and translate:

to be delivered

to be expanded

to be connected

to be required

8.Change the following sentences into the corresponding noun-phrases
with attributes:

MODEL: The room had a low ceiling. - A room with a low ceiling.

The water is for drinking. - Drinking water.

1. The day was rainy. 2. The remark is very clever. 3. Her heart was kind. 4.
The desk is for writing. 5. The train was approaching. 6. The coat was made of wool.
7. The problem had a difficulty.

9. Form three forms of the verb:

forget, shine, speak, put, draw, sing, take, teach, win, see, lose, hurt
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UNIT 12

1.Translate the following words and word combinations:

facility (n), residues (n), to encompass, to yield , chips (n), pellet (n), sawdust
(n), straw (n), wastes (n), to store, compared to (prep.),

2. Read and translate the following international words, paying special
attention to their pronunciation:

generate v, biomass n, synthesis n, approximate v, material n, method n, system
n, agricultural a, aeration n, gasification n, pyrolysis n, reactor n, organic a, system n,
electric a,electricity n, regulations pl n, bacteria pl n (singular “bacterium” [-riom]).

3. Name the verbs from which the following nouns were formed. Use your
dictionary. Translate all the worlds:

conversion, combustion, regulation, generation, combination, digestion, usable,
decomposition, dispatchability, modification, meaning, gasification.

What suffixes of nouns were used to form them from the corresponding
verbs?

4. Find in the text words of similar meaning:

rapidly, typically, include, option, advantage

5. Form “attribute chains” instead of word combinations with the
preposition “of” and translate them:

the method of biomass conversion, direct combustion of biomass material, the
content of medium-energy gas, the fuel value of biomass, the combustion of biomass,
options of the conventional process, the absence of oxygen, the generation of
electricity.

6.Read and translate the text:

TEXT Nel5. BIOMASS FOR ELECTRICITY GENERATION

Biomass is used for facility heating, electric power generation, and combined
heat and power. The term biomass encompasses a large variety of materials,
including wood from various sources, agricultural residues, and animal and human

waste.
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Biomass can be converted into electric power through several methods. The
most common is direct combustion of biomass material, such as agricultural waste or
woody materials. Other options include gasification, pyrolysis, and anaerobic
digestion. Gasification produces a synthesis gas with usable energy content by
heating the biomass with less oxygen than needed for complete combustion.
Pyrolysis yields bio-oil by rapidly heating the biomass in the absence of oxygen.
Anaerobic digestion produces a renewable natural gas when organic matter is
decomposed by bacteria in the absence of oxygen.

Different methods work betterwith different types of biomass. Typically,
woody biomass such as wood chips, pellets, and sawdust are combusted or gasified to
generate electricity. Corn stover and wheat straw residues are baled for combustion or
converted into a gas using an anaerobic digester. Very wet wastes, like animal and
human wastes, are converted into a medium-energy content gas in an anaerobic
digester. In addition, most other types of biomass can be converted into bio-oil
through pyrolysis, which can then be used in boilers and furnaces.

Compared to many other renewable energy options, biomass has the advantage
of dispatchability, meaning it is controllable and available when needed, similar to
fossil fuel electric generation systems. The disadvantage of biomass for electricity
generation, however, is that the fuel needs to be procured, delivered, stored, and paid
for. Also, biomass combustion produces emissions, which must be carefully
monitored and controlled to comply with regulations.

7. Translate from Russian into English:

COOJIIOJIaTh 3aKOHBI, IO CPaBHEHUIO C, MOJOOHBIN, OMUIIKH, KUJIKHE OTXOIbI,
aHa’pOOHBIM  TeperHuBarellb, IMeijieTa, JApeBecHas Ouomacca, HEJOCTaToK,
YIaKOBHIBATh B KUIIbI, CHHTETUYECKUI Ta3, JaBaTh BBIXO]]

8. Mind different translation of “in addition” — kpome TOro, Kk Tomy
ske;“in addition to”- Hapsiny c. Translate the following sentences:

1. In addition, most other types of biomass can be converted into bio-oil

through pyrolysis, which can then be used in boilers and furnaces.
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2. In addition, emission controls for unburned hydrocarbons, oxides of
nitrogen, and sulfur might be required, depending on fuel properties and local, state,
and Federal regulations.

3.In addition, small-scale (100 to 1,500 kW) steam enginesand steam turbines
(100 to 5,000 kW) that are fueled by solid biomass are currently available in Europe.

4. The analysis should be conducted during controlled test runs in addition to
ongoing testing that may be required by local regulatory authorities.

9.Translate the sentences with preposition “by” (mocpeacrBom,
CIIOMOIIBIO):

1.Gasification produces a synthesis gas with usable energy content by heating
the biomass with less oxygen than needed for complete combustion.

2. Pyrolysis yields bio-oil by rapidly heating the biomass in the absence of
oxygen.

3. Anaerobic digestion produces a renewable natural gas when organic matter
1s decomposed by bacteria in the absence of oxygen.

10. Make the comparative and superlative form of the adjective:

large,little, natural, organic, simple, difficult, cheap, far, urgent

II. TEXTS FOR SUPPLEMENTARY READING
TEKCTBILIJIAJONOJIHUTEJIBHOI'OYTEHUA

Text Nel. INVENTIONOFSTEAM_ENGINE

The first steam device, the aeolipile (somunun, map I'epona), was invented by
Hero of Alexandria, a Greek, in the Ist century AD, but used only as a toy.
Incidentally, 700 years earlier in Corinth, Greece, rail tracks were invented; however
the Greeks never thought of putting the two together.

Early industrial steam engines were designed by Thomas Savery (The "fire-
engine", 1698) and Thomas Newcomen (1712). In 1769 Watt patented improvements
to the Newcomen engine that made it much more fuel efficient, which finally led to

the general acceptance and use of steam power.
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The first industrial applications of the vacuum engines were in the pumping of
water from deep mineshafts. The Newcomen steam engine operated by admitting
steam to the operating chamber, closing the valve, and then admitting a spray of cold
water. The water vapor condenses to a much smaller volume of water, creating a
vacuum in the chamber. Atmospheric pressure, operating on the opposite side of a
piston, pushes the piston to the bottom of the chamber. In mineshaft pumps, the
piston was connected to an operating rod that descended the shaft to a pump chamber.
The oscillations of the operating rod are transferred to a pump piston that moves the
water, through check valves, to the top of the shaft.

The first significant improvement, 60 years later, was creation of a separate
condensing chamber with a valve between the operating chamber and the condensing
chamber. This improvement was invented on Glasgow Green, Scotland by James
Watt and subsequently developed by him in Birmingham, England, to produce the
Watt steam engine with greatly increased efficiency. The next improvement was the
replacement of manually operated valves with valves operated by the engine itself.

In 1802 William Symington built the "first practical steamboat", and in 1807
Robert Fulton used the Watt steam engine to power the first commercially successful
steamboat.

Such early vacuum, or condensing, engines are severely limited in their
efficiency but are relatively safe since the steam is at very low pressure and structural
failure of the engine will be by inward collapse rather than an outward explosion.
Their power is limited by the ambient air pressure, the displacement of the working
chamber, the combustion and evaporation rates, and the condenser capacity. The
maximum theoretical efficiency is limited by the relatively low boiling point of water
at near atmospheric pressure (100 °C, 212 °F).

The next big improvement in efficiency came with Richard Trevithick's use of
pressurized steam, which used a far greater pressure, but more importantly (from a
thermodynamic standpoint) operates at a higher temperature differential. But with
this added pressure came much danger and many disasters due to exploding boilers

and machinery. The most important refinement at this point was the safety valve,
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which releases excess pressure. Reliable and safe operation came only with a great
deal of experience and codification of construction, operating, and maintenance

procedures.

Text Ne2. THE INTERNAL-COMBUSTION-ENGINE POWER PLANT

The internal-combustion-engine power plant may include essential auxiliaries.
The fuel is burned directly in the cylinder of the engine or prime mover, and the high
pressure thus generated drives the piston downward and rotates a crank- shaft.

Air is supplied to the engine silencer and cleaner, the function of which is to
reduce noise and remove dust which would accelerate cylinder and piston wear if
allowed to enter the cylinder.

A supercharger is installed in the air-intake system. The function of the
supercharger is to increase the amount of air supplied to the cylinder by acting as an
air pump. This, in turn, permits burning more fuel and obtaining more power from a
given size of cylinder. An intake manifold is used to distribute the air equally from
the supercharger to the various cylinders of multi-cylinder engine.

The exhaust system consists of an exhaust manifold for collecting the dis-
charge gases from each of the cylinders into a common exhaust line, an exhaust si-
lencer or muffler for reducing noise, and the exhaust stack for disposing of the ex-
haust gases to the atmosphere without creating a public nuisance.

The cooling system includes a pump for circulating water through the cylin-
der jackets and heads of each cylinder and a heat exchanger to remove the energy
absorbed in the engine by the cooling water. The heat exchanger may be air-cooled as
in the automobile radiator, or it may be water-cooled. Seldom is raw water fit to
circulate directly through the jackets of an internal-combustion engine.

The lubricating oil may be passed through a cooler, filter, and reservoir and is
supplied to the engine under pressure by means of an oil pump, usually to a hol- low
crankshaft. The oil serves as a lubricant, for the rubbing surfaces of the engine and

also as a coolant.
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The fuel system consists of a storage tank from which the fuel may be sup-
plied to a small day tank or reservoir. The oil is filtered and pumped as needed to the
fuel-injection system which is an integral part of the engine.

Since the fuel is burned directly in the cylinder of the prime mover, the in-
ternal-combustion-engine power plant is simpler and more compact than the steam
power plant. It is seldom built in engine sizes of more than 4000 hp, whereas a
300,000-hp steam turbine is common. It is more efficient than a steam power plant of
comparable size but not so efficient as large steam central-station plants, which
moreover can burn a cheaper grade of fuel. Consequently, the internal-combustion
engine is used primarily in the transportation field for driving automobiles, buses,
trucks, tractors, locomotives, ships, and airplanes where a compact, light-weight,
efficient power plant of relatively small size is necessary.

Text Ne3. BOILERS

Boilers are of two main types:

1. Fire-tube boilers. These are boilers with straight tubes that are
surrounded by water and through which the products of combustion pass. The tubes
are usually installed within the lower portion of a single drum or shell below the
water-line.

2. Water-tube boilers. These are boilers in which the tubes themselves
contain steam or water, the heat being applied to the outside surface. The tubes are
usually connected to two or more drums set parallel, or across, the centerline. The
drums are usually set horizontally.

The location of the furnace to the boiler is indicated by the description of
the furnace as being internally or externally fired: 1) the furnace is internally fired if
the furnace region is completely surrounded by water-cooled surfaces; 2) the furnace
is externally fired if the furnace is auxiliary to the boiler or built under the boiler.

During the evolution of the boiler as a heat producer many new shapes and
designs have appeared. Some of these boilers have become popular and are widely
recognized in the trade, including the following:

1. Fire-tube boilers - horizontal return tubular, short firebox, compact,
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locomotive, vertical tube (steam jenny), Scotch type, and residential units.

2. Water tube boilers - both horizontal straight tube and bent tube units.

The horizontal straight tube boiler may have a box type header made of steel
plate, or a sectional header each section of which connects the tubes in a single
vertical row. The bent tube boiler may have one to four drums.

If the drum is parallel to the tubes, the boiler islong - longitudinal drum; if
across the tubes, it 1s a cross drum. If the furnace is enclosed with water-cooled
surfaces, it is a waterwall (water-cooled) furnace.

Text Ne4. A SIMPLE POWER PLANT CYCLE

The steam boiler provides steam to a heat consumer, usually to power an en-
gine. In a steam power plant a steam turbine is used for extracting the heat from the
steam and turning it into work. The turbine usually drives a generator that turns the
work from the turbine into electricity. The steam, used by the turbine, can be recycled
by cooling it until it condensates into water and then return it as feedwater to the
boiler. The condenser, where the steam is condensed, is a heat exchanger that
typically uses water from a nearby sea or a river to cool the steam. In a typical power
plant the pressure, at which the steam is produced, is high. But when the steam has
been used to drive the turbine, the pressure has dropped drastically. A pump is
therefore needed to get the pressure back up. Since the work needed to compress a
fluid is about a hundred times less than the work needed to compress a gas, the pump
is located after the condenser. The cycle that the described process forms, is called a
Rankine cycle and is the basis of most modern steam power processes.

Text Ne5.CARNOT EFFICIENCY

When considering any heat process or power cycle it is necessary to review the
Carnot efficiency that comes from the second law of thermodynamics. The Carnot
efficiency equation gives the maximum thermal efficiency of a system undergoing a
reversible power cycle while operating between two thermal reservoirs at different

temperatures.

The maximum efficiency as a function of the steam exhaust temperature can

be plotted by keeping the cooling water temperature constant. Assuming the
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temperature of the cooling water is around 20 °C (a warm summer day), larger

temperature difference leads to a higher thermal efficiency.

Although no practical heat process is fully reversible, many processes can be

calculated precisely enough by approximating them as reversible processes.

To give a practical example of the use of this theory on steam boilers,
consider the Rankine cycle. The temperature of the hot reservoir would then be the
temperature of the steam produced in the boiler and the temperature of the cold
reservoir would be the temperature of the cooling water drawn from a nearby river
or lake.

Text Ne 6. BASICS OF BOILERS AND BOILER PROCESSES

In a traditional context, a boiler is an enclosed container that provides a means
for heat from combustion to be transferred into the working media (usually water)
until it becomes heated or a gas (steam). One could simply say that a boiler is as a
heat exchanger between fire and water. The boiler is the part of a steam power plant
process that produces the steam and thus provides the heat. The steam or hot water
under pressure can then be used for transferring the heat to a process that consumes
the heat in the steam and turns it into work. A steam boiler fulfils the following
statements:

1. It is part of a type of heat engine or process

2. Heat is generated through combustion (burning)

3. It has a working fluid, a.k.a. heat carrier that transfers the generated heat
away from the boiler

4. The heating media and working fluid are separated by walls.In an
industrial/technical context, the concept “steam boiler” (also referred to as “steam
generator”) includes the whole complex system for producing steam for use e.g. in a
turbine or in industrial process. It includes all the different phases of heat transfer
from flames to water/steam mixture (economizer, boiler, superheater, preheater and
air preheater). It also includes different auxiliary systems (e.g. fuel feeding, water

treatment, flue gas channels including stack).
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The heat is generated in the furnace part of the boiler, where fuel is com-
busted. The fuel used in a boiler contains either chemically bonded energy (like coal,
waste and biofuels) or nuclear energy. Nuclear energy will not be covered in this
material. A boiler must be designed to absorb the maximum amount of heat released
in the process of combustion. This heat is transferred to the boiler water through
radiation, conduction and convection. The relative percentage of each is dependent

upon the type of boiler.

III. YCTHBIE TEMBbI
TOPICSFOR DISCUSSION

Text Ne 1.ABOUT MYSELF

My name's... I'm a first-year student of the Higher School of Technology and
Energy which is a part of Saint Petersburg State University of Industrial
Technologies and Design. I study at the Institute of Energy and Automation. I’'m a
full-time student.

I have a small (big) family. My brother (sister) and I live with my parents. My
brother’s (sister’s) name is .... . He (she) is ...years old. My brother (sister) studies
economics in college. My father is a software developer. He works on his own
project. My mother's a housewife. Gardening is my mother's favourite pastime.

I got interested in physicswhen I was at school and now it's my favourite
subject. I think I'm good at it. It's also the key subject at our Institute. Besides physics
the first-year students study mathematics, chemistry, history of Russia, technical
drawing, computer science, a foreign language and some other subjects. My weak
point is English. I have to work hard at it in order not to lag behind the group.

We have lectures, classes and work in the laboratories. As a rule, we have three
or four lectures a day. Our lectures begin at 9.30. So I have to get up early in order
not to be late for them. I go to the Higher School by underground (by bus). It takes
me about an hour to get to it. We try not to miss our classes and lectures. We usually

take notes at the lectures as it will be easier to read up for our exams. We'll have our
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exams in January and then we'll have vacation.

It's very interesting to study new subjects, but it's not always easy to work
regularly.There are 26 students in our group. Many of them live in the dormitory
(students’ hostel). It's not far from the Higher School and they walk there.

We have to study hard so we don't have free time on week days. At weekends
we go to the cinemas, theatres, museums, exhibitions, or to a disco.

Work in pairs. Ask and answer the questions:

1.What’s your name?

2.What do you do?

3.Tell me about your family.

4. Where do you study?

5.What are your hobbies?

6.What is your favourite subject?

7.What subject is your weak point?

8.How many lectures (classes) do you have a day?

9.What time do they begin?

10.Do you sometimes miss lectures (classes)?

11.What can you do to become an excellent student?

12.What time do you have to get up in order not to be late for lectures?

13.How long does it take you to get to the Higher School?

14.How many students are there in your group?

15.What do you usually do in your free time?

Text Ne 2. THE HIGHER SCHOOL OF TECHNOLOGY AND ENERGY
The Higher School of Technology and Energy was founded in 1931. At that
time it was an Institute for the pulp and paper industry and trained specialists for this
branch. Every other engineer working in this field was the graduate of the Institute.
Some years ago its structure was modernized. Today the Higher School of
Technology and Energy has become a part of Saint Petersburg State University of

Industrial Technologies and Design.There are 4 educational Institutes at our Higher
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School:

1. The Institute of Technology which trains engineers of different
specializations for the pulp and paper industry;

2. The Institute of Power Engineering and Automation which trains qualified
engineers capable of operating the most complicated up-to-date technological
processes, who are competent in applying modern kinds of equipment;

3. The Institute of Management and Economics which trains engineers-
economists who can supervise all kinds of problems connected with the management
of industrial manufacturing from the economic point of view;

4. The Institute of Part-Time and Distance Education. These two types of
education train the same specialists as the full-time education, and the graduates get
the same diploma at the end of their studies.

So there are full-time, part-time students and students of distance education. At
the Higher School of Technology and Energy the education is realized by different
chairs, where qualified lecturers, assistant professors and professors deliver lectures,
direct classes and carry out laboratory works. Every theoretical course is followed by
practical training. The course of studies lasts 4 and 6 years. The first- and second-year
students study general engineering subjects. In the third year the students begin to
study specialized subjects. The final year is devoted to the graduation project which is
submitted to the State Examination Commission. The academic year begins on the 1st
of September and is divided into two terms. The students take exams at the end of
each term. If the results of the examinations are good, the students get grants.

Recently the Higher School of Technology and Energy has switched to 2-level
education programs. The students study according to Bachelor’s (4 years of full-time
education) and Master’s (two years more of full-time education) programs. At the end

of their studies the students are granted Bachelor’s and Master’s diplomas.
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Work in pairs. Ask and answer the questions:

1.What’s your name?

2.Tell me about your family.

3.Where do you study?

4. What are your hobbies?

5. What is your favourite subject?

6. What subject is your weak point?

7. How many lectures (classes) do you have a day?

8. .How long does it take you to get to the Higher School?
9. How many students are there in your group?

10. What do you usually do in your free time?

Text Ne 3. SAINT PETERSBURG

St. Petersburg is my home town. It is one of the largest industrial and cultural
centres and one of the most beautiful cities in the world.It was founded in 1703 by
Peter I and for over 200 years (from 1714 till 1917) was the capital of Russia.

The city began with the Peter and Paul Fortress. The Peter and Paul Cathedral,
the first church of the city, is worth seeing: it is an outstanding architectural
monument.

St. Petersburg is famous for its architecture. There are many fine buildings,
beautiful monuments, rich museums, parks and gardens in the city. The monument to
Peter I (Bronze Horseman), St. Isaac’s Cathedral, the Admiralty, the Hermitage, the
Summer Gardens, the Russian Museum, Palace Square with the Alexander Column -
all of them have a world fame.

The historical center of St. Petersburg is the Admiralty. Nevsky Prospect is the
main street of the city. It begins at the Admiralty and ends at the Alexander Nevsky
Lavra. If you walk along Nevsky Prospect, you will see many beautiful buildings.
You will see the famous Kazan Cathedral with the monuments to the Russian
generals Kutuzov and Barklay deTolli, the Alexandrinsky Theatre with the

monument to Kathrine II in front of it, the Anichkov Palace and the Belosselsky-
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Belozersky Palace, facing each other across the Fontanka River. The bridge over the
Fontanka is famous for Klodt’ s sculptural groups of a man taming a horse.

There are many theatres in St. Petersburg, such as the Mariinsky Opera and
Ballet House, the Maly Opera and Ballet House, the Alexandrinsky Theatre, the
Tovstonogov Drama Theatre, the Akimov Comedy Theatre, the Musical Comedy and
many others.

St. Petersburg is also famous for the beautiful Neva and its embankments and

bridges. The city is especially beautiful during the White Nights in summer.

Work in pairs. Ask and answer the questions:
1. When was St. Petersburg founded?Who is the founder of St. Petersburg?
2. What did St. Petersburg begin with? Which is the first church built in the
town?
When was St. Petersburg the capital of Russia?
What is worth seeing in St. Petersburg?

What is the historical center of St. Petersburg?

3

4

5

6. What is the main street of St. Petersburg?

7 What can you see if you walk along the Nevsky Prospect?

8 What monument stands in front of the Alexandrinsky Theatre?
9 What is the bridge over the Fontanka famous for?

10.  In what season is St. Petersburg especially beautiful?

Text Ne 4. MY FUTURE OCCUPATION
I study at the Higher School of Technology and Power engineering of Saint
Petersburg State University of Industrial Technologies and Design. I am a full-time
second-year student of the Institute of Power Engineering and Automation.
Our Institute trains qualified engineers capable of operating the most
complicated up-to-date technological processes, who are highly competent in
applying modern kinds of equipment in the most efficient manner.My future

specialization is Heat Power Engineering.
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Our industry and economy are greatly connected with the power engineering. It
1s impossible to imagine modern life without heat and electricity. Thermal power
stations and municipal and industrial boiler houses play an important role in energy
system of our country. At present great attention is paid to combined generation of
heat and electricity at heat and power plants and to centralized heat supply. A
qualified specialist should assure that the technological processes and operation of
modern equipment along with the cost of heat energy and electricity to be produced
suit market requirements. From this point of view the profession of a heat-power
engineer is extremely necessary and important and a specialist in this field should be
a real professional.

After graduation I am going to work according to my education. I think that my

future work is not easy, but absolutely necessary for our national economy.

Work in pairs. Ask and answer the questions:

1.What department do you study at?

2.What is your future specialization?

3.Where do the graduates of your department work?

4. Why is our industry and economy connected with power engineering?

5.At present great attention is paid to combined generation of heat and
electricity at heat and power plants and to centralized heat supply, isn’it?

6. Why isn’t impossible to imagine our life without heat and electricity?

7. Why do you think that a heat-power enginer is an extremely necessary and
important specialist?

8. Do modern enterprises (npennpusitusi) play an important role in the energy
system?

9. Are you going to work as a heat-power engineer?

10. Do you like your future occupation?
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IV. THEORETICAL AND GRAMMATICAL SECTION

TEOPETUKO-TPAMMATHUYECKHWH PA3JIEJI
1. MHOI'O®YHKIIMOHAJIBHBIE I''TAI'OJIBI TOBE UTOHAVE

Tabnuya 1
YnorpedJieHue To be To have
Haxoaurtbcs, npedbIBaTh HNmets, 00J121aTH
1 2 3

1. CMBICJIOBOH IJ1aroJ

The fuel-injection system is an integral
part of the thermal engine. - Cuctema
BBCJICHUSI TOTUIMBA SIBJISIETCS
HEOT/IETUMOM YaCThIO TETIOBOTO

JABHUI'aTCILA.

A steam generator has a series of
heat exchangers. - [TaporenepaTtop
HMeeT Psifl
TEMJI000MEHHUKOB. Y TaporenepaTopa

HMeeTCACTBINPSITCINIO0OMEHHUKOB.

2.BcnoMoraTeabHBINTIIaroaaisioopason

AQHUSTPYIIIIBPEMEH, HEIEPEBOINUTCS.

Thismaterialisofferinghighresistance
totheflowofcurrent (Continuous). -
DTOTMATEpUATOKA3BIBAETBBICOKOECOIIP

OTHUBJICHUCIIOTOKYTOKA.

Thismethodhasfounduniversalreco
gnition (Present Perfect) -
JTOTMETOTHANIEJIBCEOOIICETPU3HAHN

C.

3. BcnomorarteabHBIN TJ1aroil Iis

00pa30BaHus CTPAIATEIBLHOIO 3a10Ta

Thelecturewasdeliveredyesterday. -
Jlexuuronpoyuranusuepa. Jlekuus

ObL/1a MPOYUTAHA BUECpPA.
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Oxonuanue maoa. 1

1

2

3

4. MonasibHbIi raarod (B COYETaHUU C
WHOUHATHBOM C YacCTHUIIEH “t0”’) B

BHAYCHHNHN JOJDKCHCTBOBAHMSI.

A boiler is to generate steam. - Kotén

JMOJIZKCH BblpaﬁaTblBaTb rap.

They have to use this new method
in their research worn. - OHU T0JIKHBI
MCIIOJIE30BAaTh 3TOT HOBBIM METOJI B

CBOCM HCCJICIOBAaHHUMN.

5. O6opor there is/there are

In recent years there has been a great
increase in size, capacity and output of
Russian turbines. -
BHenaBHUET 01610 b1JI0(TTPOM30IILIO)
00JIbIIIOCYBEINUEHUEBPa3MeEpPaXx,
00BEMEUTTPON3BOUTETBHOCTUPOCCUICKUX

TypOUH.
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EXERCISES

1. Translate the following sentences taking into account the different
functions of the verb «to be».

1. Most steam power plants of large size are now being built for operation at
steam pressure of 1500 to 2400 psi, and in some plants more high pressures are being
used.

2. Turbine generator units of these capacities are being supplied with steam

from a single steam generating unit.

3. These engineers are looking for new methods of cooling materials.

4. Some of the boiler water is blown to a sewer, carrying out of the system the
impurities that are coming into the boiler.

5. The aim of many early experimenters was the production of light sources
small enough to be used in the house.

6. The fundamentals of electricity are the fundamentals of electronics, both
are branches of physics.

7. Industrial power plants are frequently noncondensing plants because large
quantities of low pressure steam are required for manufacturing operations.

8. A superheater is a coil of tubing surrounded by the hot products of
combustion.

9. If combustion is to be complete in a furnace of economical size, turbulence
is essential.

10. As the pressure increases, greater tube spacing is required and the tubes are
to be smaller in diameter.

11. The furnace walls are to be covered with boiler tubes either partially or
fully.

12. The jet condenser is to be used for small prime mover installations.

13. The aim of a circulating pump in a condenser is to circulate the cooling
water.

14. In many cases the air circulation is inadequate, and mechanical equipment

is to be built to supplement the natural circulation.
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15. There are two types of water turbines: the reaction turbines and the impulse
turbines.

16. The volute shape of the pump casing is to permit flow with minimum
friction to convert a part of velocity head into static head.

17. Besides the principal components of a modern thermal power-station
there are many additional parts of the plant.

18. There is a danger of corrosion in the tube due to low flue gas temperature.

19. If the source of cooling water is a lake or a river, there is no need for water
conservation.

20. In this superheater there will be a decrease in steam pressure due to friction
in the superheater tubing.

21. Conduction occurred in liquids and gases at rest, that is, where there was

no motion of the molecules.

2. Translate the following sentences taking into account the different
functions of the verb « to have ».

1. The plungers have a characteristic forward and upward motion.

2. Combustion in the cyclone furnace is complete and has practically no carbon
loss.

3. Series of lectures on new types of turbines have been delivered at our
research centre this year.

4. The coal has to be taken from the bunkers to the feeding hoppers on the
boilers. 5. An extensive program of theoretical research and experimentation has been
carried out before the first departments of the mill were built.

6. Long tubes closely spaced have to maintain high air and gas velocities.

7. Condensate from the turbine condenser has to be used as cooling water to
condense the steam in the ejector.

8. A chain-grate stoker has a moving grate in the form of a continuous chain.

9. Polzunov’s engine has been working from August to November 1766.
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10. One of the most important problems the engineers have to study is the
efficient and controlled transfer of fluids from one point to another.

11. Boilers that have the hot products of combustion in the tubes and water
outside the tubes are called fire tube boilers.

12. One has to maintain the gas at a low temperature in order to permit an
increase in the mass rate of flow with corresponding reduction in size and
horsepower.

13. The horizontal straight tube boiler is simple in operation and has low draft
loss. 14. Since the economizer has water in the tube and dry gas around the tube, the
major resistance to heat transfer is on the gas side.

15. A small stoker fired steam generating unit has a capacity of 72,500 Ib. of
steam per hr.

16. Because of variable or seasonable supply of gaseous fuels, combination
burners have been developed to permit the simultaneous burning of the available gas
together with pulverized coal or oil.

17. Among the advantages of this type of generators is the fact that it does not
have to be synchronized.

18. The condensate pump has to return the condensate to a surge tank where it
can be reused as boiler feedwater.

19. The atmospheric relief valve has to relieve the pressure in the condenser in
case the condenser or auxiliaries do not function properly.

20. The turbine operating at high speed has the following advantages: lighter
weight, more compactness, great suitability for high-pressure, high-temperature
operation.

21. Heat has been defined as energy that is being transferred across the
boundaries of a system because of a temperature difference.

22. The simplest type is the single-cylinder turbine, for it is compact and has
few parts.

23. During the evolution of the boiler as a heat producer many new shapes and

designs have appeared.
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24. Small turbines, varying in size from a few horsepower to several thousand
horsepower have to be used, wherever steam is readily available at low cost or where
exhaust steam is needed.

25. Liquid, gaseous and vapour states of fluid have a tendency to move because

of natural forces.

2. AMEHA CYHIECTBUTEJ/IBHBIE B POJIUM ONPEJEJIEHUSA

Cy1iecTBUTEIBHOE B TMPUTSHKATEIBHOM MaJeKe SBISETCS OMPEACIICHHEM K
JIPYromMy, CIEIyIOIEMY 32 HUM CYIECTBUTEILHOMY: themanager ssignaturenoonucs
3agedyrowezo, thecaptain’scabin kanumanckasa karoma (karoma kanumana). OJIHAKO
CYILIECTBUTEIILHOE MOKET CIIYKUTh OIpPEACIICHUEM K JPYroMYy CYIIECTBUTEIHLHOMY,
KOT/Ia OHO CTOWT TIEpe]l HUM U B OOIIEeM Majexe, T.e. 0e3 BCAKOTO N3MEHEHHUS CBOCH
dbopmbl. B 3TOM cilydae cCyiiecTBUTENbHOE, CTOSIIEE ClieBa OT OCHOBHOIO CJIOBa,
MEPEBONTCS HAa PYCCKUHA S3BIK TPUJIATaTeIbHBIM WA  CYIICCTBUTCIBHBIM B
POAUTENBHOM TaJieke (OTBEYAET HAa BOMPOCHI: «KAKOU?», «KaKUE?», «4ero?») Wiu
CYILIECTBUTEIILHBIM C MPEJIJIOTOM 8, U3, Ha, O/1A:

waterlevel — yposens 600ul,

pressuredrop — cnao (nepenad) oasnemus,

watervapor — 600sHOU nap,

circulationpump — yupKyiayuoHHblil HACOC,

boilerpressure— dagnenue 8 komJe.

Takue crmoBocoueTaHus («IEMOYKH») MOTYT COCTOSITh U3 CYIIECTBUTEILHOTO U
OTIPENICIICHUM, PACIIOJ0KCHHBIX CJieBa OT HEro, BBIPAKCHHBIX IpUJIaraTeiIbHbIM,
MIPUYACTHECM, MECTOMMCHHEM HIIM YHMCIHMTEIIPHBIM, a TaKXKe€ COYETAaHHSIMH M3 JTHX
CJOB, coequHEHHBIMU JedrcoM. CiieBa MOTYT OBITh JiBa U 00Jiee CYIIECTBUTEIbHbIX.
Heobxoaumo oOpaTuTh BHUMaHUE Ha TO, YTO BHYTPH TAaKOTO COUYETAHHUS CJIOBA He
OT/eJIeHBI IPYT OT APYra HU aAPTUKJISIMH, HU MPEeAJI0raMu, HUA 3ansIThIMH:

renewableenergysources — 60300H08/sleMble UCMOYHUKU IHEPSUU

thesimpleopengas-turbinepowercycle — sHepeemuueckuti YUKl NPOCMoOU

OMKPLIMOU 2A30801U MYPOUHDL.
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JIisi mepeBoia «IIETOYKU» CYIIECTBUTENbHBIX BaKHO HAWTH B HEM TJIaBHOE
cinoBo. OcHoéubiM clo6OM NHOOOM  «UEMOYKH» CYHIECTBUTEIBHBIX SBIISIETCS
nocieonee cywjecmsumenpbHoe, ¢ KOMOpo2o U cledyem HAYUHAMb aHAIU3 TaKOM
«uenoykn». CropaBa OT OCHOBHOTO CJIOBa, yKa3biBask Ha TO, UYTO «IECMOYKa»
3aKOHYMJIACh, MOXKET CTOATH HOBBIM  apTUKIbL, MPEIOT, MECTOMMEHUE,
MprIaraTeabHOE, MPUIACTHE WU TJIaroj-CKa3yeMoe C MPEANICCTBYIOMNUM HapeIrueM
win 0e3 Hero.

[Tpu mepeBo1e MHOTOWICHHBIX CIIOBOCOUYCTAHUN PEKOMEHYETCS:

1)  mepeBecTu mocieqHEe CYIECTBUTEIBHOE KIIETIOYKNY;

2)  pa30uTh OCTAIbHYIO YaCTh CJIOBOCOYETAHUS HA CMbICIOBblEe 2PYNNbl U
MepPEeBECTH X (BHYTPH CMBICIOBOM TPYIITBI aHAIM3 TIPOBOUTCS CIIEBa HAIIPABO);

3)  mepeBecTHM BCE CIIOBOCOYETaHHME (BCIO «IETIOYKY»), CIEIys cnpasd
Haeso.

[Ipumep:waterqualityresults —  pe3yrbmamvl  no  Kavecmsy  600bl,
qualitycontrolmethod — memoo konmpons kavecmaea.

Ecnmm mpunararenbHOe  MPEOIIECTBYET — «IETIOYKE»  CYIICCTBUTEIBHBIX,
HE00X0MMO 00paTUTh BHUMAHHUE HA TO, K KAKOMY CJIO8Y OHO OMHOCUMICSL.

highevaporationrate— 8blCOKASL CKOpOCMb ucnapenus,
automatictemperaturecontrol— asmomamuueckoe pe2yiupoganue memnepanmypbol.

B cocraB «menoukuy CyIIeCTBUTEIBHBIX B KAaue€CTBE OIPEACICHUS MOTYT
BXOJHWTh YHCIWUTEIbHBIC, MECTOUMCHHS, TIPUYACTHSA, CYIICCTBUTCIBbHBIC B
MpUTSHKATEIbHOM Tajieke u T.1. CrienyeT o0patuth BHUMaHUE, K KAKOMY Cl08Y IMu
onpedenenusi omuocamca. (OCHOBHOE €080  CNOBOCOYEMAHUs — NOCIEOHee
cywecmsumenvHoe, Komopoe nepesooumcs CylmecTBUTEIbHBIM:

thishighpressuresteam— amom nap 8bICOKO20 oaesneHus,
ratedeterminingfactor— ¢oakxmop, onpedenaowuii CKOpocmo.

WNHorma oTHO M3 CJIOB «IIEMIOYKW» CYIICCTBUTEIBHBIX HEOOXOIUMO MEPEBECTH
NOACHAIOWUMU CLOBAMU (2PYANOTU CI0B):

steampressuremeasuringdevice— npuoop 0151 usmepenusi 0asienus napa.
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EXERCISES

1. Translate the sentences paying special attention to the translation of
nouns.

Example: This scientist works at some problem of low temperature physics. -
OTOT Yyu€HBIN paboTaeT HaJ OJHOM MpoOIeMol PU3MKHA HU3ZKHUX TeMIepaTyp.

1. Natural gas is used for steam generation in gas producing areas.

2. These areas are served by natural gas transmission lines.

3. The furnace height is the function of the regrouped furnace volume.

4. Superheaters requirements may govern exit temperature.

5. Pulverized coal furnaces are usually convertible to firing with oil or gas.

6. The flame shape determines the furnace width and depth dimensions. The
design of the amount of heat transfer surface is based on the laws of heat transfer and
€conomics.

7. Heat is an energy that is transferred across the boundaries of a system
because of a temperature difference.

8. When the gases leave the completely water cooled furnace they pass across
the superheater furnace. A heat exchanger consists of a metal wall through which heat

flows from one fluid to another.
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3. CTEIIEHU CPABHEHUA ITPUJIAI'ATEJIBHBIX

Tabnuya 2

ITos10:kuTEIBLHAS CTENIEHD

CpaBHI/ITeJIbHaﬂ CTCIICHDb

HpeBOCXOIlHaSI CTCIICHDb

1. OgHoC/I0:KHbIE IPWIATATEIbHbIE

long — nIUHHBIN

longer — nuHHEE

the longest — caMblil JJIMHHBII

2. MHOroc/10:KHbI€ npuwiaraTejbHbIC

important — BayKHbIN

more important — 6oJiee Ba)KHBI

less important — MeHee BayKHbBIN

the most important — camblii BaXHBIH

the least important — HaMeHee BaXKHBIN

CpaBHl/ITeJILHI)Ie COIO3bI1

notso...as... — He Takou... Kak... the...the...

teMm.... Themore, thebetter — yuem 0oJibIIe, TEM JTYyUIlLIE.

than— yem: You are older than me. — Twl crapimie mensi. (Tsl crapuie, yem si.) as...as... — TaKOM XKe... Kak...

— YeM...,|

3. Uckiarouenus

good - xopommui
bad - mioxoi
much, many- MHOTO,

MHOI'C

little — masteHpKUI

better — myume

WOTse — XyxKe

more — O0JIbIIIE

less — MeHbIIIE

the best — camblii TydIIniA

the worst — Xy»xke Bcex

the most — HanOOJIBIIHIA

the least — HAUMEHBIITHI
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Mostriepe; CyIecTBUTEIbHBIM — «OOJIBITUHCTBOY, «00JbIas yacThy: mostofthestudents — GOIBITMHCTBO CTYACHTOB

4. CTEIIEHUA CPABHEHUM HAPEUHI

Tabnuya 3

IHosoxxkuTeabHAA CTENEHDL

CpaBHuUTe/IbHAS CTENCHD

IIpeBocxoaHas cTeneHb

fast GpIcTpO

faster ObicTpee

fastest GpIcTpee Bcero

hard ycepano

harder ycepanee, 6onee ycepaHo

hardest ycepanaee Bcero

late mo3aHO

later mo3aHee

latest mo3gHEE BCero

Soon CKoOpo

SO0ONncr CKOpee

soonest Ckopee BCEro

early paHo

earlier panbIie

earliest panblie Bcero

Hapeuyus: na -ly

clearly sicno

more clearly sicuee, 6onee sicHO

most clearly scHee Bcero

correctly mpaBuibHO

morecorrectly npaBuibHee, 0oJee
MPaBUIILHO

most correctly mpaBuiibHee Bcero

Hckiarwyenus U3 npaBuiia:

well xoporro

better myure

best Jrydiie Bcero

badly mioxo

WOorse Xyxe

WOrst Xy>ke BCETro

much MHOTO

more 0oJIbIIIe

most O0JIbIIIE BCETO

little majio

less meHbIIE

least MeHbIIIE BCETO

far maneko

farther, further nanemre

farthest, furthest manwie Bcero
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EXERCISES

1. Translate the sentences taking into account the degrees of comparison of
adjectives and adverbs.

1. The thermonuclear reactors absorb more energy than they generate.

2. The more satisfactory ignition may be ensured, the better.

3. The coals of this type are most satisfactorily burned on chain-grate stoker.

4. The more space is provided by the furnace, the less unburned fuel will escape
from it.

5. Most fuel is burned near the exit from the furnace.

6. The better the equipment suits to the type of the fuel, the more its efficiency
will be.

7. Man is using more and more the organic fuel sources.

8. The lower the combustible gases are cooled, the worse they will burn.

9. The pressure in the furnace was slightly less than the atmospheric pressure.

10. The greater is the mixing of oxygen with combustible gases, the more is the
increase of combustion rate.

11. The thinner the wire, the greater the developed heat. On the contrary, the
larger the wire, the more negligible is the heat produced.

12. In order to produce electricity under the most ecological conditions, the
generators must be as large as possible.

13. In case that the number of turns (BuTok) on the secondary winding is greater
than those on the primary, the output voltage is larger than the input voltage and the
transformer is called a step-up-transformer.

14. In some countries, such as Norway, Sweden and Switzerland more electric
energy is produced from water power than from steam.

15. Cleaning is easier when the gases pass through the tubes.

16. In general, most of the steam is generated is the furnace wall tubes, because
they can absorb radiated energy from the high temperature flame.

17. Physics is the most precise and mathematical science.

18. The planet Mars is much less massive than the Earth but its density is greater

than that of the crustal rock of the Earth.
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5. BPEMEHA I'/IAT'OJIA B AKTUBHOM 3AJIOT'E

Tabnuya 4
SIMPLE CONTINUOUS PERFECT PRRFECT
CONTINUOUS
Do (does), V/Vs Am +V(ing) Have +V; (ed) Have/has been+V (ing)
I, you, we, they 1s +V(ing) I, you, we, theyhave I, you, we, theyhave been
ask/write. Are +V(ing) asked/written. asking/writing.
He, she, it I amasking/writing. He, she, ithas asked/written. He, she, ithas been
=~ [asks/writes. He, she, it is ever, never, just, already, asking/writing.
é every day asking/writing. yet (6 ompuyanuu Hem ewe; 8|  since early morning, for ...
E usually You, we, they are sonpoce yoice) hours, since he came
always asking/writing. recently/lately,
sometimes now, at this moment, at for 2 days
often present since 1997
this
year/month/week
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Oxonuanue maon. 4

SIMPLE CONTINUOUS PERFECT PERFECT
CONTINUOUS
Did, V; (ed) was +V(ing) had+V; (ed) hadbeen+V (ing)
yesterday were +V(ing) by 5 o’clock yesterday by the time
2 last week at 5 o’clock yesterday before I came for two hours when i came
R 2 years ago from 3 to 5 o’clock
yesterday
for the whole day
5 will +V1 will be+ V(ing) will have +V3(ed) will have been+V(ing)
§ § tomorrow at5o ‘clock tomorrow by 5 o’clock tomorrow for two hours when I come
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EXERCISES

1. Open the brackets and put the verbs in the Present Simple. Translate
the sentences.

1. The department of heat-power engineering (to train) qualified heat-power
engineers capable to operate the most complicated up-to-date technological
processes.

2. The first-year students (to have) lectures, classes and (to work) in the
laboratories.

3. The students (to take) notes at the lectures as it will help them to read up for
their examinations.

4. Water (to circulate) from the steam drum to the lower drum through six
rows of tubes and the comparatively low gas temperature results.

5. The steam (to pass) on its way through the turbine.

6. Simple impulse turbine (to have) a considerable number of pressure stages.

7. The engineer closely (to examine) the results of the operation.

8. The arrangement of the tubes (to permit) to reduce the length of the turbine
to be reduced.

2. Open the brackets and put the verbs in the Past Simple. Translate the
sentences.

1. Last year I (graduate) from the secondary school and I (enter) this university.

2. 1 (get) interested in mathematics when I (be) at school.

3. Yesterday it (take) me an hour to get to the university. I (not miss) the first
lecture and (arrive) in time.

4. For three days they (carry out) this interesting work.

5. They speak English rather well, but last year they (speak) poorly.

6. Modern hydroelectric power stations (begin) to use water power to turn the
machines which generate electricity.

7. The construction of the steam engine (involve) great difficulties.

8. A boiler feed pump (deliver) the water to economizer.

9. As furnace input (increase), the entire floor was water-cooled.
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10. They (provide) the boiler with a steel frame and with brick setting.

3. Open the brackets and put the verbs in the Future Simple. Translate the
sentences.

1. My elder sister (graduate) from our university next year. Her speciality (be)
engineer economist.

2. We usually take notes at the lectures as it (be) easier to read up for exams.

3. We (have) our exams in January and then we (have) vacation.

4. Tomorrow the lecture on physics (begin) at 9.30.

5. The design of machines for using water power greatly (depend) on the nature
of the available water supply.

6. In order to keep surface to a minimum and thus reduce the cost of the
superheater, it should be located where high-temperature gases (flow) around the
tubes.

7. In conventional boiler the theoretical minimum flue-gas temperature (be) the
saturation temperature of the water in the boiler tubes.

8. The expansion of the steam (take place) in the fixed nozzle passages.

9. Because of the great efficiency of large units turbine manufacturers
(continue) to raise the upper limit of speed and capacity.

10. The water level in the drum (permit) separation of the steam from the
water.

4. Open the brackets and put the verbs in the Present Continuous or Past
Continuous. Translate the sentences.

1. Electronics (become) increasingly important in all branches of production.

2. The Russian scientists (solve) successfully important problems in
mathematics, chemistry, electronics, medicine and biology.

3. During the flight the astronauts (observe) the earth and the sky.

4. During the work on his discovery the scientist observed that a small electric
current (flow). He rightly concluded that some electrons (move) through the vacuum.

5. The spacecraft (circle) the globe when the newspapers all over the world

began to comment its flight.
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6. Within several years nuclear power plants (generate) great amount of
electrical power.

7. The time will come when spacecrafts (fly) to the planets in the solar system.

8. Large installations with mighty turbogenerators (operate) at a number of
thermal power-stations in this country.

9. One of the world's largest heating-and-power installations (operate) at the
Moskovskaya thermal power-station-25.

10. Let us suppose now that a small current (flow) along a thick metal
conductor.

11. Hydropower engineering (develop) mainly by constructing high capacity
stations integrated into river systems known as cascades.

5. Open the brackets and put the verbs in the Present Perfect. Translate
the sentences.

1. This year I (enter) the Saint-Petersburg state technological university of
plant polymers.

2. They (solve) recently many important problems in the field of artificial
radioactivity.

3. It is necessary to point out that the power machine building industry (start)
to manufacture greater capacity installations for thermal power stations.

4. This method (find) universal recognition and application in a short period of
time.

5. These countries (develop) large hydroelectric power stations for the past
years.

6. If you (not see) a power station it will be difficult for you to imagine its
enormous size.

7. Steam must be condensed after it (pass) through the turbine, and this
requires large quantities of cooling water.

8. Science (solve) a lot of important problems and will solve still more in
future.

9. They (solve) recently many important problems in the field of radioactivity.

69



10. They (complete) already their investigation.

6. Open the brackets and put the verbs in the Past Perfect. Translate the
sentences.

1. My friend told me that he (see) already the new film.

2. Another problem which he (solve) by that time was important and
interesting for researchers.

3. When he came into the laboratory, they (finish) already their experiment.

4. He (collect) some information about modern discoveries in the branch of
biology by the end of last year.

5. After Becquerel (make) a great number of experiments, he discovered the
phenomenon of radioactivity.

6. In 1898 the Curies discovered a new substance which they (receive) during
their experiment. They found that it was much more active.

7. After we (construct) a number of new power stations, our country got cheap
electric power.

8. By 1910 the steam turbine (replace) the reciprocating steam engine in the
central station industry.

7. Open the brackets and put the verbs in the correct form. Translate the
sentences.

1. Every day he (attend) lectures on mathematics.

2. Yesterday they (not work) in the laboratory as there was no electricity.

3. He (pass) his exams well, and now he (rest).

4. They (get) good results, which helped them in their work.

5. Many students (graduate) from the university last year.

6. When they (heat) water to 100 degrees it (begin) to boil.

7. Next year he (graduate) from the university and (leave) Saint-Petersburg for
his native town.

8. They (use) this new device in their work soon.

9. Recently scientists and engineers (find) an increasing number of ways in

which electronic conduction can be guided and controlled for useful purposes.
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10. Interplanetary travel (become) a reality in our epoch.

11. The future of astronautics (be) a logical continuation of what has already
been achieved.

12. The development of science and technology (open up) infinite possibilities
for conquering the forces of nature.

13. The increase of the amount of air supplied to the cylinder (permit) burning
more fuel and obtaining more power from a given size of cylinder.

14. The students (read up) for examinations.

15. Nuclear power stations on floating platforms (produce) not only great

amounts of fresh water from the sea, but (help) on weather control.
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6. BPEMEHA I'/IAT'OJIA B TACCUBHOM 3AJIOTE

Tabnuya 5

Oopa3syercs: tobe (B coorBeTcTBYIO1IeM BpeMeHu)+V3/-ed (Participlell)

SIMPLE CONTINUOUS PERFECT

am am have/has +been +V; /-ed
[ s + Vs/-ed is + being+Vs/- ed I, you, we, theyhave been asked/written.
é are are He, she, ithas been asked/written.
E I amasked/written. I am beingasked/written.

He, she, itis asked/written. He, she, itis being asked/written.

You, we, they areasked/written. You, we, they are beingasked/written.

Was Was have/has +been +V3 /-ed
- were + Va/-ed were + being+Vs/- ed I, you, we, theyhad been asked/written.
2 I wasasked/written. I was beingasked/written. He, she, ithad been asked/written.

He, she, itwas asked/written. He, she, itwas being asked/written.

You, we, they wereasked/written. You, we, they were beingasked/written.

shall/will be + Vi/-ed will have +been+Vi/- ed
E I will beasked/written. I will have beenasked/written.
E He, she, itwill be asked/written. _ He, she, itwill have been asked/written.
=

You, we, they will beasked/written.

You, we, they will have

beenasked/written
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7. CHOCOBBI IEPEBOJIA CTPAIATEJIBHOT'O 3AJIOT'A

Tabnuya 6

IIpaBuia u coco0bI MepeBoa

IMpumep

IHepeBoa

1. CTtpagaTenbHbIil 30T MMOKA3bIBAET, UTO
NEUCTBUE IJIaroja-cKa3yeMoro HalpaBJIeHO Ha
JTALIO WM OPEAMET, BBIPAKEHHBIN MOJIJICIKAIINM.
B psae ciaydaes nomiexaliee nepeBoauTCs
MPSAMBIM WA KOCBEHHBIM JIOMTOJTHEHUEM U
CTaBUTCS, COOTBETCTBEHHO, B (popMe

BHHUTCJIBHOI'O UJIX JAaTCJIIBHOI'O ITaaciKa.

He was given a task.

Emy nanu 3ananue.

We were informed that a new

idea had been advanced recently.

Hac uadopmupoBanu, 4To HOBas

ujes Oblia BBIIBUHYTA HEJABHO.

2. Ecniu nocnie riarosia B IaCCUBE €CTh
NOTNoJIHEHUE ¢ TipeasioroM byunu with, To oHo
YKa3bIBAET, KEM WJIM YEM MTPOU3BOJIUTCS ICUCTBUE.
[Ipenioru nepeBoaATCs KIIYTEM», «IIPU TOMOIIIK,
«IOCPEACTBOMY MO0 COOTBETCTBYIOT

TBOPUTCIIbHOMY IIAZICIKY U HC IICPCBOIATCA.

Steam is produced by three

stream generators .

[Tap BeIpabaThIBaeTCS TPEMA
naporeHeparopaMu (Ipu MOMoIIH

TpEX MaporeHepaTopoB).

The boiler is supplied

withsteam.

Kotén cHabxxaercs mapom.

73



EXERCISES

1. Translate the sentences paying attention to the verbs in the Passive
voice.

1. The attraction between molecules is being neglected.

2. The positive particle in the nucleus of the atom was given the name of
"proton".

3. Some pressing problems will be discussed at the symposium.

4. Any deduction is usually preceded by a number of experiments and
observations.

5. The gas turbines are used in such applications as electric power generation,
natural gas transmission pumping and locomotives.

6. The high-pressure, high-temperature steam is expanded in a steam turbine
which is generally connected to an electric generator.

7. The furnaces were first partly, then completely water-cooled to overcome the
slagging of the boiler surfaces.

8. Some boilers are bottom supported, and others are suspended from the upper
drums.

9. The passage of the water through small diameter tubes in the furnace is
followed by its conversion into steam.

10. The increase of overall efficiency of the cycle is affected by efficiency of
the feedwater heater.

11. The amount of steam pressure is influenced by the stress limitations of the
heater shell.

12. The reduction of the amount of boiler feedwater is affected by condensing
the steam in order that it can be returned to the boiler.

13. The choice of material for condenser tubes is influenced by cooling water,
corrosive in nature.

14. Expansion and contraction of the condenser shell may be taken care of by

providing an expansion joint in the shell wall at one end.

74



15. If noncondensable gases are permitted to collect in the condenser, the
vacuum in the condenser will decrease.
16. A large energy drop can be dealt with in the first pressure stage of the

impulse turbine.

2. Translate the sentences paying attention to that the verbs are in the
Passive or Active Voice.

1. The stoker design aims at different purposes: maximum rates of burning,
highest continuous efficiency and the unlimited choice of fuels.

2. Proper treatment of the coal at the correct time is realized on its passage
through the furnace.

3. All pulverized coal-fired furnaces are partially or completely watercooled.

4. The feedwater entering the boiler at high temperature affects the reduction of
temperature stresses within the boiler.

5. The design of heat exchangers is influenced by different functions which
they perform and different conditions under which they operate.

6. If the furnace region is completely surrounded by water-cooled surfaces, the
furnace is internally fired.

7. The turbine efficiency is adversely affected by a decrease in the pressure
drop through the turbine.

8. The reduction of the size and the cost of the turbine are influenced by the
high rotative speeds with relatively little vibration.

9. The construction of the steam engine involved great difficulties.

10. The water was delivered to economizer by a boiler feed pump.

11. The rotation of the wheels is affected by the steam which impinges on the
wheel blades.

12. The high pressure drives the piston downward and rotates the shaft.

13. In the impulse turbines the expansion of the steam is carried out on stages

which are referred to as "pressure stages".
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14. The number of pressure stages in the impulse turbines is affected by the
available heat drop.

15. The nuclear reactor, heat exchanger and pump replace the fuel burning
equipment and the steam generator of the conventional steam power plant.

16. In the reaction turbines expansion in the stationary and rotating passages is

followed by development of pressure at the entrance to the rotor blades.
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8. MOJAJIBHBIE I'VIAT'OJIbI

Tabnuya 7
MopanbHbie 3HaveHne Bpemena
[1aro.Ibl X PRESENT PAST FUTURE
IKBHBAJIEHTHI
Can MOTy, YMEIO can could —
be able to work work shall (will) be able to
am (is, are) able to work was (were) able work — cmoxer / cymeer
— Mory /Moxer /ymeeT pabo- |to work — Mmor paborarh
TaTh /ymen paboTtatb
may MOT'y, MOKHO, may work might work —

be allowed to

pa3pemeHo

am (is, are) allowed to work
— Mory/ MOXHO/
paspelnieHo padboTaTh

was (were) allowed
to work — mor / Ob1I10
paspeieHo paboTrath

shall (will) be allowed
to work — cmory / Oyner
MO>HO paboTaTh

must JOJDKECH, HaJ10, HY>KHO must work — —
have to have (has) to work — mo- hadtowork — shall (will) have to work
KEH / MPUXOIUTCS paboTaTh JI0JI- 5KE€H OBLIT — JIOJDKEH Oyny paboTathb
paboraTh
be to JOJKEH, TPEIACTOUT am (is, are) to work — moJI- was (were) to work — —
(0OyCIIOBIIEHO 3apaHee
JKeH paboTaTth JOJDKEH OBLIT
HaMEUEHHbBIM ILJIAHOM )
pabo- TaTh
should JOJKEH, JTOJIKEH Obl, This equipment should be handled carefully. — C aTum obopynoBanuem cienyer
CJIEITyeT, CIeI0BAJIO ObI
oOpanaTbCs OCTOPOKHO.
(HacTaBieHUE)
ought to JOJKEH, CIEAYET The results of this experiment ought to be checked.Pe3ynpTat

(coBeT, MOpaIbHBIN J0JT)

9TOTO3KCIICPUMCHTAHA10 ITPOBCPUTD.
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EXERCISES

1. Translate sentences paying attention to the equivalents of modal verbs.

1. They were allowed to provide us with all the necessary data.

2. The engineer will be able to discuss this problem with you next week.

3. We are able to obtain various fuels from the crude oil.

4. Before the designer begins his work he is to know the specifications of the
future device.

5. You are allowed to use this computer for calculations which are necessary
to you.

6. You have not to put so much fuel into the boiler.

7. In order to raise the productivity of labour we are to replace old machines
with new ones.

8. On Monday he has to get up very early as his lectures begin at 8 o'clock.

9. You will have to come here again.

10. The student had to be sent to the hospital as he was badly hurt.

2. Translate sentences:

1. The length of the turbine is to be reduced.

2. All the heat must be transferred through the heating surfaces to reach water.

3. It should be noted that the hot end of the superheater is next to the furnace.

4. The steam has to pass on its way through the turbine.

5. Superheaters are to be classified as convection or radiant superheaters.

6. The feedwater can be converted into saturated steam of high quality of
some desired pressure.

7. To maintain a high heat transfer for the heater the water velocity should be
high.

8. The feedwater is able to be converted into saturated steam.

9. After the convection the heated or cooled fluid may flow to some other
region.

10. A power plant has to be built on this river.

11. The expansion of the steam must take place in the fixed nozzle passages.
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12. The products of combustion have to be cooled sufficiently before they
enter the superheater tubes.

13. The temperature of cooling water has to vary only with atmospheric
conditions.

14. The noncondensable gases being highly corrosive have to be removed
from the condenser.

15. A power plant cycle has to convert a portion of the stored energy of a fuel
into work.

16. The steam generation unit has to add energy to the fluid in the form of
heat transfer from the burning fuel.

17. There may be two, three of four drums and one lower drum at the top of
the boiler.

18. The bent tube allows great flexibility in design, particularly with regard to
drum arrangement, as it may enter the drum radially.

19. Generally the pressure in a furnace should be slightly less than atmos-
pheric pressure.

20. Electricity can be used to make magnets. One has to place a steel bar in-
side a wire coil and pass direct current through the coil.

21.The spring supports have to permit the condenser to rise or fall without
overloading the turbine exhaust line.

22. Steam turbines may be broadly grouped into three types in accordance with
the conditions of operation of the steam on the rotor blades.

23. It should be noted that the superheaters and reheaters occupy a major part at

the total volume of the installation.
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9. MHOI'O®YHKIIMOHAJIBHOE CJIOBO “ONE”

Tabnuya 8

DyHKIMSA, 3HAYCHUE

IIpume
pbl

IlepeBon

1. YUucnuTenbHOE «OIUH,

«OOgHa», «OOHO».

This power plant is one of the oldest.

DTa 3JEeKTPOCTAHIIUS — OJAHA U3

cTapeu- IIuX.

2. dopmanbHOE
ITOJIEKAILIEE B
HEOIIPEIECIIEHHO-TUYHBIX
MPEUTOKECHHUSX,
CaMOCTOSITEJIBHO U HE

MIEPEBOIUTCSL.

One knows

n3BectHo) One believes .
( ) that this

(cuutarot) One can mill  makes

tO
(MmoxHO) expect One 2ood

must t One
ust (Hy>KHO) expec profis.

may (MOXHO) expect

H3BecTHO,

Cuuraror, YTO 3TOT 3aBO/I

MO>HO 0XKHI1aTh, uMeeT 0oJIbLINe
Hy»xHo oxunars, IpUOBLIH.

MO>XHO 0KUATh,

3. C10BO-3aMEHHUTEIIb.
ITepeBo- gutcs Tem
CYIIECTBUTEIbHBIM, KOTOPOE
3aMEHSET, UM OITyCKa- €TCs B

nepeBo/Ie.

The new way of transporting fuel

differs from the old one.

HoBblii myTh nepeBO3KH TOIINBA

OTJIM- YaeTCsl OT CTaporo (IMyTH).
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EXERCISE

Translate the sentences, taking into account the translation features of the
multifunctional word ''one''.

1. At the seminar he solved his problem and the one of his friend.

2. To measure the temperature one uses the thermometer.

3. The problem was a very difficult one.

4. One can say that heat is the form of energy.

5. Unknown and undiscovered phenomena can be found more effective than
familiar ones.

6. One should pay attention to his work.

7. This component is similar to that one.

8. One must develop this method.

9. One might mention two kinds of mechanical energy: potential and kinetic.

10. The assertion is one which can be justified by a detailed proof.

11. Fahrenheit's construction is the one often used for the household
thermometres.

12. One of the most important problems the engineer has to take into
consideration is the efficient and controlled transfer of fluids from one point to
another.

13. One can cool the exhaust gases leaving the turbine in the regenerator before
they are discharged to the atmosphere.

14. This industrial nuclear power station was put into operation two years
earlier than the British one and a half year earlier than the American nuclear power
station.

15. At present gas is one of the most important fuels and our basic source of
energy.

16. A noncondensing plant discharges the steam from the prime mover at an

exhaust pressure equal or greater than atmospheric one.
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10. MHOT'O®YHKIIMOHAJIBHBIE CJIOBA THAT, THOSE

Tabnuya 9

DyHKIMSA, 3HAYCHUE

IMpumepsbi

IHepeBoa

1. MecTOMMEHHS «ITOTY», «ITH,

«TOT»,

«TE».

Those fuels are the most popular in

our region.

ITH BUJbI TOIIJIMBA HanoOoee

MOMYJISIP- HBI B HAIIEM paiioHe.

2. CnoBa-3amenutenu. [lepeBoasrcs
TEM CYIIECTBUTEIBHBIM, KOTOPOE OHU
3ame- HSIOT, WA OITYCKAlOTCs MPU

nepeBo/ie.

The efficiency of the old turbine is
low compared with that of our new

plant.

[Ipon3BOAUTENBLHOCTD CTAPOH
TypOMHBI HU3Kasl 10 CPABHEHUIO C
NMPOU3BOAU- TEJIbHOCTHIO TYPOUHBI

HAIllEd HOBOM 3JICKTPOCTAHIIUU.

3. “that” — cOr03HO€ CJIOBO

«KOTOPBIIN».

The new turbine that was

installed in our plant is efficient.

HoBas TypOuna, koTopasi Obu1a
yCTa- HOBJICHA HA HAIlIEH

ANEKTPOCTAHLINH, (D PEKTUBHA.

4. “that” — cor03 «4T0», «4TOOBI».

One can say that this fan is the

most useful.

MOo3>KHO cKa3aTh, YTO ATOT

BEHTWISITOP CaMbli HYKHBIN.

5. HacTp BBIICIUTEIBLHOU

KOHCTPYKIIMH

«Itis... that/which/who...».

It was in our laboratory that the

new experiment was carried out.

HNmenno B Haielt 1abopatopuu

IIPOBE- JIM HOBBIM 3KCIIEPUMEHT.
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HepeBOI[I/ITCH «MMCHHO», «<OTO» U T. A.
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EXERCISE

Translate the sentences, taking into account the translation features of the
multifunctional words “that/those”

1. We used materials that contained lead.

2. It is now generally recognized: one of the most important problems of
modern natural sciences is that of photosynthesis.

3. The sun's mass is 750 times that of all the planets together.

4. If the steam generating unit is a boiler only, the steam that it deliveries will
be wet.

5. Theory alone left Lomonosov dissatisfied, he knew by experience that it was
useless and unreliable if it did not find practical application.

6. It is the ash covering the surface of the stoker that acts as protective blanket.

7. 1t is the difference in density or specific weight of steam and water that
makes the steam rise through the water in a boiler.

8. It is the heat exchanger that removes the energy absorbed by the engine from
the cooling water.

9. The electron temperature is much greater than that of the gas as a whole.

10. The diameter of Neptune is four times greater than that of the Earth.

11. Molecules moving from hot regions to cool carry more energy than those
moving in the reverse direction.

12. The technique used has some advantages over that suggested by Palm.

13. The results are in good agreement with those calculated from the mobility
data of Green.

14. Carbon dioxide cannot support life; its properties are different from those
of the oxygen which it contains.

15. It is the axial-flow fan that occupies a small space, that is light in weight,

easy to install and includes large volumes of air.
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11. MHOI'O®YHKIIMOHAJIBHOE CJIOBO “IT”

Tabnuya 10

(I)yHKIII/Iﬂ, 3HAYCHHUC

IIpumepsl

IlepeBon

1. JInaHOE MECTOMMEHHE «OHY,
«OHay, «OHOY» (3aMEHSET
HEOYLIEBICHHOE

CYILIECTBUTEIIHHOE).

Natural gas is used for steam generating. It

also burns extremely in coal and oil fired units.

[Ipupoansiii  ra3  wucmosb3yercs  JUIsS

oOpazoBanusi mapa. OH Takke IIUPOKO

IIPUMCHSACTCA B arperarax, pa60TaIOHII/IX Ha yrijie

u He(DTH.

2. Yka3zaTtenpHOEe MECTOMMEHHE
«dTO» (3aMEHsIET MPEAbIayIIee

IPEJJIOKEHHE).

The temperature is rising slowly. It means

that. ..

TeMnepaTypa NOoAHUMACTCA MCAJICHHO.

9T0 03HAYAET, YToO...

3. ®opmanbpHOE NOISKAIIEE
0€3IMYHOTr0 MPEJIOKEHNUS.

CaMocCTOATENbHO HE TTEPEBOIUTCS.

It is impossible
It is important to use
It is expected this fuel.

It is common practice

HeBo3moxHo

Baxmuo HCII0Jb30BaTh TO
Oxupaercs TOILTMBO

OOBIYHO IPUHSATO (ucnonp30BaHME).

4. ®opmanbHOE TOMOIHEHUE 110CIIe
HEKOTOPBIX I11arojaoB. CaMoCTOATENbHO

HE ICPEBOANTCA.

The method makes it possible to obtain

good productivity.

Merton nenaet BO3MOKHBIM MOITYy4YECHHUE

XOpOUIEHN MPONU3BOIUTEIBLHOCTH.

5. HacTp BBIIETUTEIBHON KOHCTPYKIIMU
“itis...that (which)”. IlepeBonurcs

«AMEHHOY, <«dTO» U T.J1. (CM. Tabm. 8).

It is at our plant that the new turbine was
installed.
It was not until 1950 that the new equip-

ment entered into practice.

HNmenHo (3T0) Ha Hallel IEKTPOCTAHIINH
YCTaHOBWJIM HOBYIO TYpOUHY.
Toabko B 1950 romy HOBOE 000pymOBa

HHUEC BOIIJIO B ynOTpe6J'ICHI/IC.
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EXERCISE

Translate the sentences, taking into account the translation features of the
multifunctional word “it”.

1. It is copper which is the most widely used conductor.

2. The cyclone furnace is adjunct (31. momomHuK) to the boiler circulation

system. It is attached to the steam generating unit.

3. It is only recently that ways have been found for synthesizing this material.

4. It 1s our students that work at this power plant.

5. It is necessary to decompose these substances.

6. Electric current finds its most important use in industry. It finds wide
application at every mill and factory. As for electric crane, it can easily lift objects
weighing hundreds of tons.

7. The Newcomen steam engine was invented in 1705. It was fairly well
developed later and for 50 years remained in extensive use.

8. It is not necessary to pulverize the coal in the cyclone furnace.

9. It is well known that electric current is necessary for everyday life.

10. It is the temperature of gas supplied to the turbine and the pressure ratio

that influence the efficiency of a simple gas-turbine power plant.

11. It is known that some hypotheses were put forward in the last decade.

12. It is believed the method described should be of most utility in the
determination of these phenomena types.

13. When dealing with a gas it is common practice to consider it under a
pressure of 1 atmosphere.

14. The law makes it easy to understand the relation of two values.

15. Rutherford's picture of an atom as a miniature solar system made it easier
to explain some difficulties.

16. It is not entirely out of question that certain intensity fluctuation were due

to scintillation.
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APPENDIX

IMPUJIOKEHHUE
OCOBEHHOCTHU AHI'JIMACKOT'O ITPOU3HOIIEHUSI

3ByKM IE€pelaroTCs Ha NMUCHbME (POHETHYECKMMHM 3HAKAMHU (CHMBOJIAMM),
KOTOpBIE MHIIYTCS B KBaJApPaTHBIX cKoOkax. Kaxnpiii (oHeTHuecKui CHUMBOI
nepesaéT OaMH 3BYK U B JIFOOOM CJIOBE BCEr/la YMTaeTCsl OAUHAKOBO. BOT nouemy,

3Hasg 3TU (POHETUYECKHE 3HAKH, BBl CMOXKETE€ MPOYECTh IO CJIOBapI0 J000e

HE3HAKOMOE CJIOBO.

1. @onemuueckue 3HaKu 013 21ACHBIX 36YKO8

Kpamxkue 36yku

[1] — it, his, big, film

[e] — pen, ten, 'pencil, 'letter

[2e] — bag, cat, map, bad

[3] = [p] — not, hot, dog, loss

[A] — bus, cut, but, 'mother, sun

[u] = [o] — book, look, put

[3] — 6e3ynapHbIil TIIacHBINM WM HEUTpaIbHBIN 3BYK: 'sister, 'letter, 'doctor,
a'bout, 'teacher

Jloneue 36yku

[i:] — see, me, eat, sleep, green, meet, meat

[a:] — car, star, 'father, park, garden

[5:] — sport, all, ball, small

[u:] — school, too, soon, tooth, moon

[9:] = [3:] — bird, girl, her, first, firm, serve

Jlugpmoneu (CIOXKHBIE TJACHBbIE 3BYKH, COCTOSIIME M3 JIBYX 3BYKOB,
KOTOPbI€ MPOUZHOCATCS CIIUTHO)

[e1] — day, make, train, rain

[a1] — my, by, five, life, I, nine

[au] = [av] — now, how, house, town, brown
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[51] — boy, oil, boil

[ou] = [oU] — go, no, snow, know

[19] — here, real, near

[ea] = [€3] — air, chair, hair, their

[ud] = [09] — poor, sure

2. @onemuueckue 3HAKU 0713 CO2IACHBIX 36YKO8

[b] — book, be, black

[p] — pen, paper, please

[Kk] — cake, speak, take

[g] — go, green, give, big, gas

[f] — five, flat, free

[d] day, do, did

[t] xorunKsI3BIKaHAAIBEBEOIaXtea, ten, take

[1] (byropoxk 3a Bepxuumu 3ybamn) letter, little, will

[n] sun, no, nine, not

[m] — me, meet, man

[v] — very, have, visit

[w] — we, well, white, when

[r] — red, read, tree

[j] — yes, yellow, you, your (kak epBbIif 3ByK PyCCKUX OYKB €, €, 10, 5)
[J]1 — she, ship, fish, shake

[ff] — teach, watch, match, children

[3] — measure, pleasure, usual

[d3] — June, jump, just, 'engine, gym

[n] — HOCOBOM cornacHslii — sing, song, ring, going, doing
[0] — rmyxoit Mex3yOHbIit — three, thin, thick, thing, thank, month
[0] — 3BOHKMIT Mex3yOHBIH — this, they, then, with, brother

[s] — see, so, speak
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[z] — zoo0, has, zero, zone, size, sisters, lazy
YreHne corjiacHbIX OyKB
b[b] — big, brother
d[d] — day, drive
[s] — mepen e, i, y — cinema, per'cent, city, center, nice, decide, place
[[]1—mepen i + cybdukc (moboii) — official, social, special, speci'ality,

[k] — BO Bcex ocTanbHBIX ciydasx — can, clean, come, eco'nomic, cold,

'cycle, re'spect, a'tomic

gap

[d5] — nepen e, i, y — page, large, age, huge, 'register, gym, stage,
'generate, 'general, gel
Uckmouenus: get, give, girl, begin, 'target, together, gift, forget

[g] — BO Bcex ocTaibpHBIX ciaydasx — go, grow, big, de'gree, game, garden,

f[f] — five, life, free

h[h] — he, has, help, hope, here, home, hand

j[dz] — just, job, jump, June, Ju'ly, en'joy, 'object, joke, jet
k[k] — cake, coke, take

I[1] — large, low, sleep, letter

m[m] — my, mother, mill

n[n] — no, nine, never

P[p] — paper, pulp, play

q— Bceraa ynoTpeOmseTcs B COUYCTaHUU:

qu[kw] — quite, quickly, question, 'equal, 'liquid, re'quire
Pexe qu [k] — unique [ju:'ni:k], cheque [fek], opaque
[ovu'peik](HeTpo3paydHBIif)

r[r] — red, read, rain, sorry

s[s] — 1) B Hauase cioBa — see, same, size, six, so, 'solid, stone,

2) B KOHIIE CJIOBa, OCJE TIyX0ou corjlacHo# — takes, likes, types,
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pulps, stops, speaks;

[z] — 1) B KOHIIE CJ0Ba MOCJE TJIACHBIX M 3BOHKHX COTJIACHBIX — Sees,
papers, his, plans, reads, plays, steels, studies

2) MeXay IBYMs TJIaCHBIMU (€CTh MCKIIFOUEHHUs) — re'sult, resort, houses,
easy, re'serve, re'sume

t[t] — take, skate

tnepen i + cydd. [JT— e'ssential, 'patient, po'tential, i'nitial, 'partial, 'ratio

v[v] — very, visit, vegetable

w[w] — we, wet, wave, twelve

[gz] — mepenydapuoit TtnacHou: e'xam, e'xact, e'xample, e'xist, e'xotic,
e'xaggerate (IpeyBEIMYNBATD)

x[ks] — B mojaBisitonieM OOJIBIIMHCTBE JIPYTUX cliydaeB: box, six, text,
next, expect, exercise, mix

z[z] — 700, zero, lazy

B oTnmdme oT pyccKoro si3pIka B aHTJIMHCKOM SI3BIKE 3BOHKHE COTJIACHBIC
3BYKH He 021yUarmcs B KOHIIE CJIOBa:

3BOHKHE

bag — cymka

bad — mmoxoit

led — pykoBoau, npuBen

side — ctopoHa

leave — ye3xatb, yXOJIUTh

eyes — ryasza

aid — moMo1Ib

prize — npemMus, Harpajaa

need — HYKHO

['myxue:
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back — crimHa, Hazang

bat — neTy4ast MblIlb

let — pa3pemarb, MO3BOJISATH

sight — 3peHue, BUI

leaf — nuct

1ce — nén

eight — BoceMb

price — 11eHa

neat — akKypaTHbIN

THIbI CJIOTOB M YTEHHE IJIACHBIX OYKB

AHrnuiickuii andaBut cocTouT U3 26 0ykB. Onu nepenarot 44 3Byka (20
IJIacHBIX U 24 corjacHbIX). ['acHbie OYKBHIL: a, €, 1, 0, U, y. UTeHue riiacHoi
OYKBBI 3aBUCUT OT TOTO: 1) CTOUT JI OHA B yIApHOM WJIU O€3yJapHOM CJIOTe; 2)
HaXOAUTCA JIM OHA B OTKPBITOM WJIA 3aKPBITOM CJOre; 3) BXOAUT JIA OHA B
OYKBOCOUYETaHMSI C IPYTUMH TIIACHBIMH WJIM COTJIACHBIMU OyKBamHu.

Ynapenue

Eciu B cinoBe Oonee ogHOTO clora, Bcerga HEOOXOAUMO YKas3aTh
yAApHBIA clor. YapeHue CTaBUTCA MepeayIapHbIM CIIOroM: percent [pa'sent],
control [kon'troul], hydrogen [‘'haidrod3(o)n], capillary [ko'pilort], chlorine
['klo:ri:n], responsible [r1'sponsibl], substance ['sabstons], molecule ['molikju:l],
reduce [ri'dju:s], cellulose ['seljulous], softwood ['spftwod], contribute
[kon'tribju:t], complete [kom'pli:t].

HNHorma B ciaoBe MOTYT OBITH JBa yIapeHHUs, TOT/a OCHOBHOe (Ooiee
CUJILHOE) yJapeHUE CTaBUTCS CBEPXY, a BCIOMOrarTejbHoOe (ciadoe) — BHU3Y
(TOXe mepea yIapHBIM CJIOTOM): transportation [ trenspo:'teifn], semiautomatic
[ semio:to'matik], contribution [ kontrr'bju:fn], communication

[ko mju:nr'kerf(o)n], manufacture [, manju'tekt(s],
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composition| kompa'zif(a)n], non-oxidizing [ non'pDksidaiziy], engineer
[ end31'nio], university [ ju:nr'vs:siti].

OTKpBITBIH CJIOT — 3TO CJIOT: a) OKAHYMBAIONIMICSA Ha TJIACHYIO OYKBY
(my, me, no) wiu ©0) OKaHUMBAIOIIMICA Ha OJHY COIVIACHYIO OYKBY C
MOCJIeAYIOIIeH HeMmpoOU3HOCUMOM («HeMoii») OykBoii e(take, mine, note, tube,
type). JIro0as riacHasi OyKBa B OTKPBITOM YJIAPHOM CJIOT€ YHUTAETCH TaK,
KAK OHA Ha3bIBaeTcs B ajipaBuTe.

3akphITHI CJIOT — 3TO CJIOT, B KOTOPOM 3a YAAPHO# TIJIaCHOMOYKBOM
CTOWT OJHA WM HECKOJbKO COIJIaCHBIXOYKB (kKpome OYykBbI r). ['nmacHbie
OYKBbI B 3aKpPBITOM YIapHOM CJIOT€ YHMTAIOTCS IMO-pa3HOMYy, HO 3TO BcCerja
KPATKHITIaCHbIN 3BYK. bykBa € Ha KOHIIE CJI0BA He YHTAETCH(«HEMAS), €CIIH
B CJIOBE €CTh Jipyras riacHas (take, note, tube, 'simple, com'plete). bykpa e
(«Hemasi») OYeHb BaXKHA, TaK KaKk OHa JIeJIAeT CJOT OTKPBITHIMIA
MPEIbIIYLIEH ITTaCHOM.

YreHue riaacHpIX OyKB B YeThIpeX THIIAX YIAPHBIX CJI0r0B

I'nacunasn OTKpBITHIH 3akpbIThIil I'nacnass +r| TaacHas+r
OyKkBa CJIOT CJIOT + riacHas
1 2 3 4 5
a [en] [er] name, [ee] ar [a:] ar+rjacHast
take, lake cat, bad, flat, car, park, [€a] = [ed] care,
Hcknouenus:plan, gas, map, [star, far, 'carbon,fare,
ate [et] fact, hand mark, hard, parent,
any ['eni] large pre'pare —
have [h&ev] MMOATrOTOBUTD,
com'pare —
CpaBHHMBATH
e [i:] [i:] [e] er [a:] = [3:] er +
he, be, me, pen, ten, best| her, serve, |[riacHas [19]
these, theme German here,
[01:m] 'atmosphere,
sphere, se'vere
HUcknouenus:
were [wa:], there
[0ea], where
[weo]
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1 2 3 4 5
i [a1] [a1] [1] ir [3:] = ir + riacHpli
ylwai] time, five, him, his, big, yr [3:] =
try, like, nine, [film, 'system bird, girl, yr [ad]
my, type, re'ly, first, firm, third| fire, tired,
dye tyre (mmHa),
Hcknmouenus: wire
give [g1v], (TIpoBOJIOYHAS
'city ['stt1], CeTKa)
live [l1v],
"pity ['prt1]
u [ju:] 1. [ju:] [A] ur [9:] = ur + rjacHast
but, bus, run, ([3:] [ju9]
student, tube, must, sun turn, re'turn,|  pure —
cube Hcxniouenus:burn YHCTBIN, cure —
2. IocJe r, L,put [pot], BBUICUNTH, se'cure
j [u:] pull [pol], — 00ecCIeunBaTh
push [puf], full 0€3011aCHOCTb,
rule, true, [fol], truth OXPAHSTh,
blue, in'clude, |[tru:0] — npaBna rapaHTUPOBATh
June
Hcknrouenue:
busy ['bizi]
0 [ou]=[30] [ou] = [s0] [3] =[] or [5:] or +
no, go, note not, hot, or, sport, [rJIacHasi=[J:]
Hcknouenus:long, job form, force, more, before,
do [du:], HUcknrouenus:north re'store —
does [daz], |both [bou0], BOCCTaHaBJIMBATh,
two [tu:] don’t [dovnt], peCTaBpupOBaTh,
won’t [wount] explore
[1k'splo:] —
HCCIICIOBATh

3amanue 1. IlpouumTaiiTe rIacHyr0 a B OTKPHITOM M 3aKpPbITOM CJOT€ B

CICAYIOIINX CJIOBAX:

add, shade, rare, pre'pare, start, fare, farm, large, part, map, save, act,

sap,'agent, dark, sand, card, fact, came, 'grammar, bark, than, 'carbon, age, land,

paper,plastics, 'matter, spare, handle, art, 'artist, bank, re'gard, harm, candle,

market,de'partment, pare, share, ban, tape, fan, pale, sale, 'tannin, rags, fact, case,

'article,rate, hardly, trash
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3amanue 2. IlpouunTaiiTe TJIAaCHYIO € B OTKPBHITOM M 3aKpPBITOM CJIOT€ B
CIICAYIOIINX CJIOBAX:

less, let, nerve, here, melt, term, verb, mere, left, herb, 'eve, cell, pre'fer,
dense,spell, these, ob'serve, 'vessel, e'lect, tense, sense, fed, pre'vent, i'nert, merge,
wet,sphere, serve, stem, press, co'llect, net, ad'here

3amanue 3. [IpounTaiiTe TNIaCHYIO i, Y B OTKPBITOM M 3aKpbITOM CIIOT€ B
CIICAYIOIINX CJIOBAX:

mill, mile, try, mine, style, still, hide, 'timber, hire, lime, type, fire, en'tire, dye,
wire, ad'mire, wide, tip, birch, line, fir, cycle, re'cycle, 'system, dry, pine, in'spire,
'instant, third, gym, split, shine, 'final, dirt, price, fly, de'sire, rise, re'ly, wide, inch,
fill, size, trip, twice, print, circle

3ananue 4. [IpoumTaiiTe rjJacHyr0 U B OTKPHITOM H 3aKpBITOM CJIOTE€ B
CIEAYIOIINX CJIOBAX:

'cubic, cut, se'cure, such, true, fuse, glue, dust, po'llute, in'clude, rude,
pulp,'structure, much, 'furnish, due, 'furnace, ma'ture, fun, 'urgent, music, us,
burner,con'sume, re'duce, spruce, 'unit, u'nite, pump, fume, so'lution, rub, 'lumber,
rust, further, tune, burn, jute, pure, curve, burst, fund, must, re'sult

3amanue S. IlpouwTaiite TIaCHYr0 O B OTKPBITOM M 3aKpbITOM CJOTe B
CIEAYIONIINX CJIOBAX:

ore, drop, shore, cost, stone, top, hole, 'orbit, ex'plore, more, crop, forty, so,
'bottom, before, north, odd, tone, torn, short, phone, cone, 'cotton, corn, cross, form,
slot, storm, stock, sort, dome, stove, mole, strong, re'port, store, pro'mote, in'form,
log, sort

IIpaBujia yTeHUs1 rJIaCHBIX B 0€3yJapHOM CJIore

1. bykssi e, i, yB 6e3ymapHoMm ciiore yarie Bcero yutatores [1]: divide [di'vaid],
planet ['plenit], synthetic [sin'Octik], repeat [r1'pi:t], recycle [rr'saikl], difficult
['difikalt], polymer ['polima], reduce [r1'dju:s], depend [di'pend], granite ['graenit].

2. bykBa yB 0e3ygapHOM cjiore Ha KOHIE CIOB uuTaercs [i]: very, many,

army, easy, dirty, happy, twenty, party, fifty, carry.
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3. bykBel a, 0, uB Oe3ynapHom ciore — [9]: common [kpmon], provide
[pro'vaid], construct [kon'strakt], album ['@®lbom], data ['deits], support [so'pa:t],
seldom ['seldom], about [o'baut], obtain [ab'tein], bottom ['botom], ago [d'gov],
success [sok'ses], campus ['kempas], protect [pra'tekt].

4. Coueranus er(=re), or, ars 6e3ygapHom ciore — [3]: paper ['peips], metre =
meter ['mi:ta], doctor ['dokto] centre = center ['senta], actor ['@kts] grammar
['grema], reader ['ri:do], poplar ['popla], summer ['samo] factor ['fekta], fiber = fibre
['faiba], number ['namba], persist [pa'sist], banner ['bans], property ['propati], cedar
['si:doa].

IIPABUJIA YTEHUS BYKBOCOUYETAHUI

CouyeTaHus COTrJIACHBIX

ch [tf] much, chess, teach, teacher
[k] school, character, chemistry, technical, chemist
ck [k] back, clock, cock, black
gh [-] high, night, daughter, flight, light
kn [n] know, knife, knock, knit, knee
ng [n] ring, sing, young, thine, wing
nk [nk] ink, thank, monkey, sink, bank
ph [f] telephone, phonetics, phrase
sh [f] she, bush, short, dish, fish, sheep, shook
tch [tf] catch, kitchen, watch, switch, stretch
th [6] BHaUaJIeCTy>KEOHBIXCIIOB; MeXayriacHbIMU: these, that,

there, mother, they, with, them, then

[0] BcodeTaHnnth BHaYaJIEMBKOHIIE3HAMEHATEIbHBIXCIIOB,

thick, thin, thanks, three, think, throw, fifth, tooth

wh [w] what, why, when, while, white, where
wh+o [h] who, whom, whose, whole, wholly
wr [r] write, wrong, wrist, utap, wrest, wrap
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HenpouszHocumbie COrIacHbIC

Couerann| Tpanckpung
IMpumep Ho3unus
e U
wr [r] write [rait] mo0as
kn [n] knee [ni:] B HayaJie cJIoBa
gn [n] resign mo0as
pneumatic
pn, ps [p] - :
[nju ' mewetik]
high [hai] straight B CEpEIIMHE U
gh HE YATAECTCSA '
[streit] JaCcTO B KOHIIE CJIOBa
ng [n] sing [SIp] B KOHIIE CJIOBA
bt [t] debt [det] mro0as
mb [m] bomb [bom] mro0as
1.ITepen Bcemu
wh [w] when [wen]
riacHeIMH, Kpome Oo
2. Ilepen OykBoit
[h] who [hu:]

Oo
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CoxpanieHusi, BCTpeYaIMecsi B TEKCTAX

COKpalleHue yHuTaeTCs/03HAYAET
% percent (per cent) [pa'sent]
°C degrees Centigrade
°F degrees Fahrenheit
A.D. of our era ['1or9]

a. k.a. also known as

B. C. before Christ [kraist]

Btu British thermal unit

e. g for example

etc. [et'set(o)ra]

EU European Union

ft foot (mH. yucno feet)

hp horse power

hr Hour

1. e. that is

in Inch

kJ/kg kilojoule per kilogram

kw Kilowatt

b Pound

mm Millimeter

Mpa Megapascal

Mw Megawatt

MWt Megawatt

MWth megawatt thermal

o.d. outer diameter

psi pounds per square inch

psia pounds per square inch
absolute

psig pounds per square inch gauge

97

nepeBoj

IPOLIEHT
rpanyc (Llenbcust)
rpanyc (dapenreiita)
HAIlIEX 3PbI

TaKX€ U3BECTHBIN KaK
JIO HAIIEH 3PbI
OpuTaHcKas

TCIIOBasACAMHHNIIA

Harpumep
Y TaK Jajee

EBpocoro3

¢yt

JIOIIAINHAs CUJIa

yac

TO €CTh

JIIOUM

KWJIOJKOYJIb Ha KUJIOTPaMM
KWJIOBATT

Pynr

MUJITUMETP

Meramnackaib

MeraBaTT

MeraBaTT

MeraBaTT

BHEIIHUN THAMET]

(GyHTOB Ha KBaJpaTHBIN

JTIONUM

(GyHTOB Ha KBaJpaTHBIN

J0M(a0COJIFOTHOE TaBJICHHUE)

(GbyHTOB Ha KBaJpaTHBIN

JIIONM (M30BITOYHOE JTABJICHHE)



Temneparypa yuraercs:
25 °C — twenty-fivedegreesCentigrade ['sentigreid] (mmo mikane
Henbcus);
34°F — thirty-four degrees Fahrenheit ['faeronhart] (o mkase
dapenreiiTa).

Cokpanienusi: 0003HAYECHUSA YACTeHl pedyu

COKpallleHHe O3Ha4aeT nepeBo/
a. adjective MM TIpUJIaraTesibHOe
adv. Adverb Hapeuue
cj. (conj.) Conjuncti COI03
on
n. Noun UM$ CYIIECTBUTEIBHOE
part. participle [IpUYaACTUE
pl. Plural MHOKECTBEHHOE YHUCIIO
prep. Prepositio  mpengyor
n
pron. pronoun MECTOMMEHUE
V. Verb TJ1aroJ
GLOSSARY OF TERMS
CJIOBAPb TEPMUHOB
A

ability [o'bilt1] N CIIOCOOHOCTH
absorb [ab'zo:b] V TIOIJIOIATh
accessibility [ok,sesa'bilitr] N JOCTYITHOCTh
achieve [o't[i:v] V I1OCTHUTaTh
act [ekt] V IeHCTBOBaTh
addition [o’difn] n

in addition to B1100aBOK
additional [od’1/nal] a JOTOJTHUTEIIbHBIIN
admission [od’mifn] n 10CTyn
advantageous [,eedvon’terdzos] a BBITOHBIN
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IIpooonocenue

adversaly [‘eedvs:sli] adv obpaTtHO
affect [o’fekt] V BIUSATH (HA)
airfoil [‘eaforl] N KpbLJIO
alternately [o:I’t3:nitl1] adv monepeMeHHO
amber [‘@mbo] n SIHTaph
amount [o’maunt] N KOJIMYECTBO
application [,eplrkeifn] N IPUMEHCHHE
area [‘ear1o] n 00JIacTh, ILIOLIAIb
artificial [,a:tr’ fifal] a UCKYCCTBEHHBIN
asphyxiating [,ees’fiksterti] a yAyLIAroWni
assistant [o’s1stont] N TOMOIIHUK
assumption [9’samp/on] n I0NyIIEHNE
attach [o’tet[] V IPUCOEAUHSATh
attract [o’treekt] V NIPUTATUBATH
available [o’verlobl] a JOCTYIHBIN

B
bank [baepk] n Oarapes, My4oK
barge [ba:d3] n Oapxa
bed [bed] n ciaou
blade [bleid] N JOTaCTh
blow [blov] V 1yTh
boil [boil] V KUIIETh
boiler [‘boils] n KoTen

fire tube boiler KapoTPyOHBIH KOTEN

bottom [‘botom] n JHO
boundary [‘bavndort] n TpaHuIla
break (broke, broken) [breik] V pa30uBaTh
bunker [‘banka] n OyHKep
burn [b3:n] V CKHUTaTh, TOPETh
burner [‘b3:n9] n ropeska

C
capacity [ko’peesiti] N TPOU3BOIUTEITHLHOCTD
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carry [‘keeri] V HECTH
carry out IIPOBOJIUTH, BHITIOJIHSATH
casing [‘kersim] n o0oJI0uKa
cast iron [,ka:st’aron] n 4yTyH
centrifugal [,sentrifju:gal] a IIEHTPOOESKHBIN
chamber [‘tfembo] n Kamepa
charge [tfa:d3] V 3apsDKaTh
chimney [‘t/imni] n IbIMOXO/HAs TpyoOa
circuit [“s3:kit]
short circuit N KOPOTKOE 3aMbIKaHNE
circular [‘s3:kjula] a KpyroBou
cleanliness [‘kl:nlinas] n YUCTOTA
clearance [‘klrorans] n 3a30p, MPOCTPAHCTBO
coal [kooul] n yrojib
coil [koil] N KaTylka, 3MEEBUK
collector [ko’lekta] n COOpPHUK;
dust collector IbLIECOOPHUK,
IBIJICYJIOBUTEIH
combustible [kom’bastabl] a 1) roprounit
n 2) roproyee
combustion [kom’bastfon] n CropaHue
compound [‘kampaond] N COEIMHEHNE
condensate [kon’densart] n KOHJIeHCcaT
conductor [kon’dakto] V IIPOBOJTHUK
consumption [kon’samp/n] n notpedieHne
contain [kon’tem] a coiepKath
contribution [,kontr’bju:n] n BKJIAJ
convective [kon’vektiv] a KOHBEKTUBHBIN
conventional [kon’venfanal] a OOBIYHBIN
converter [kon’v3:ta] n npeodpas3oBaTelib
convertible [kon’v3:tibl] a oOpaTUMBIiA
cool [ku:1] V OXJIaXJAaTh
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cooler [‘ku:ls] n
interstage cooler OXIKIATEID,
MEXCTYTeHYaThIN
OXJIAXK/IaTeITh
correspond [ ,korr’spond] V COOTBETCTBOBATh
cover [‘kava] 1) v mokpsIBaTh
cover conditions 2) n KpbIIIKa
OTBEYATh YCIOBHUAM
crush [kraf] V pa3MeNbunTh
current [‘karont] n TOK
alternating current [EPEMEHHBIH TOK
curved [k3:vd] a UCKPHUBJICHHBIN
D
dump [demp] a ChIpon
decompose [,di:kom’povz] V pasiiaratb
decrease [‘dr:kr1:s] 1) n ymMeHbllIeHUE
[dikr es] 2) V yMEHBIIIATh
deliver [dr’'live] V TI0JIaBaTh, IMTOCTABJIAThH
demand [dr’ma:nd] n CIpoc
density [‘densiti] N TUIOTHOCTh
depend [dr’pend] V 3aBUCETH
depth [depb] n royOuHa
determine [dr’t3:min] V OIPEACIATh
device [drvais] n mpudop
diffuser [dr’fju:zo] n quddys3op
dimension [dr’'men|n] n pazMep
direct [dar’rekt] V HanpaBJIATh
direction [dar’rek[n] N HaIrpaBJICHHUE
discharge [dis’tfa:d3] 1) n pa3psn

2) v pa3pspKaTh, pa3rpyxaTh
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distribution [,distrr’bju; n] n pacupeaesicHue
draft [dra:ft] n TATA;
forced MIPUHYAUTEIbHAS
draft induced Tira
draft KOCBE€HHAas
(MCKyCCTBEHHAasI) Tsra
draw (drew, drawn) [dro:] V TSIHYTb
drive (drove, driven) [drarv] V OPUBOJUTH B IBUKECHUE,
3a- MMyCKaTh
drop [drop] n nepenaj, najgcHue
drum [dram] n 6apaban
drying [‘drammg] n CyIliKa
dust [dast] N TbLIb
E
economizer [1’kono,maiza] n 3KOHOMau3ep;
non HEKUISIIUNA SKOHOMA3ep;
steamingeconomizer

steaming economizer

KUITALINI SKOHOMaMn3ep

effect [r’fekt] V OCYILIECTBJISITh
efficiency [1’fifons1] N MPOU3BOIUTEIIHLHOCTD
efficiently [ fifontl1] a 3¢ PexTUBHO

effort [‘efoat] n yCUJIne

eliminate [’liminert] V yIaJATh

end [end] N KOHEII

exhaust end BBIXOJHOM KOHEIL

engine [‘end3in] N IBUTaTesb

steam engine

I1apOBOW JIBUTaTEIIb

engineering [,end31r’niorm] N TEXHUKA
entrance [‘entrons] N BXOJ
equipment [’kwipmont] n o0opy10BaHuE
essential [I’sen(l] a BaKHBIN
evolve [’volv] V BBIJICTIATH
evaporate [1’vo®parett] V UCIapUTh(Csl)
exchanger [1ks’tfeind39] n OOMEHHHK

heat exchanger

TEMI000OMEHHUK
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exhaust [1g°z0:st] 1) n BBINTYCK, BBIXJIONTHAS TpyOa
2) V BBIITyCKaTh
exit [‘ekstt] N BBIXOJ
expansion [1ks’paen/n] V pacliupeHue
expensive [1ks pensiv] a I0porou
extract [1ks’trpkt] V yIaJATh
F
fan [feen] N BEHTUJISATOP
foil air fan BEHTUJIATOP JIONACTHOT'O
axial flow fan THUIIA OCEBOW BEHTUJISTOP
long blade plate type BEHTUJIATOP C JIONACTIMHU
fan MJIOCKOTO THTIA
fault [fo:lt] n NOBpeXkACHUE, COOM
feeder [“fr:do] n mUTaTeb
feedwater [“fi:d,wo:to] n nuTaTeiibHas BojAa
fine [fain] a MEJIKUN
fire [‘faro] V 3@)KUTaTh, COKUTaTh
fission [“fin] n pacuierieHue
flame [flerm] n mIams
flange [fleend3] n Kpai
flood [flad] n MOTOK
flow [flov] 1) n moToK;
axial flow OCEBOM MOTOK
2) vV T€Ub
fluid [“flu: 1d] N KUJKOCTh, )KUJIKas cpeaa
force [fo:s] 1) v HanpaBJATh,
2) n cua
foundation [faon’derfn] N OCHOBBI

lay foundation

3aJI0KUTh OCHOBBEI

frequency

[“frr:kwonst]

n 4aCtoTa

friction

[“frikJn]

n TpEeHue
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fuel [fjual] N TOTUIUBO

fossil fuel OpraHU4eCcKOe TOTUIMBO
furnace [‘f3:n1s] n rnevb

cyclone furnace OUKJIOHHAs IICHb
fusion [“fju:zn] n CIUIaBJICHUE, CTICKAHUE

G

gas [g®s] nras

flue gas TOIIOYHBIN ra3
gears [gros] n pl 3yGuaThiii MexaHU3M
generate [‘dzenarert] V OPOKJ1aTh, 00Pa30BLIBATH
generation [,dzena’rerfn] n oOpa3oBaHue
generator [,dzena’rents] n reHeparop

steam generator

n raporeHepaTop

give (gave, given) [gv] V 1aBaTh
give up V OT/1aBaTh
governor [‘gAavona] pETyATOP
grate [grert] n peneTka
gravity [‘greviti] N cuja TSKECTU
grill [gril] N peleTKa
grind (ground, [graind] V pa3MalibIBaTh
ground)
H
handling [‘haendlig] n o0CITy>)KUBaHUE
hardware [‘ha:dwes] n o0opyioBaHue
hazard [‘“haezad] N OMacHOCTh
head [hed] n Harop
velocity head CKOPOCTHOM Hamop
heat [h1:t] n TEIJIo
heater [“h1:to] n N0JI0rpeBaTEb
air heater BO3/IyXOIOI0TPEeBaTelb
housing [‘hauzip] n KOXYX
hydrogen [‘hardradzon] n BOJOPOL

104



IIpooonocenue

I
ignition [1g’n1/n] N 32KUTaHKE,
BOCIIJITAaMEHEHUE
impeller [1m’pela] n paboyee KoJeco
impinge [1m’pind3] V I€MCTBOBATH HA, 1ABUTH
improve [1m’pru:v] V yJIy4dliaTh
impurities [1m’pjuorttiz] n pl npumecu
inclination [,inklr’nerfn] N HaKJIOH
inclined [1n’klaind] a HAKJIOHHBIN
include [In’klu:d] V BKJIFOYATh
induce [1n’dju:s] Vv coOUpaThCs, BOBHUKATH
inescapable [,inas’keipabl] a HEeU30eKHBII
influence [‘mfloons] V BIIUSITh
injection [In’dzek/n] n BIIYCK
inspection [n’spekfn] n OCMOTP
install [1n’sto:1] V YCTaHOBUTH
installation [,insta’lerfn] N yCTaHOBKA
insulation [,msju’leifn] N U30JISALUS
intake [“mterk] N BCaCbIBAHUE
intermediate [,Into’mi:diat] a IPOMEKYTOYHBIH
introduce [,intro’dju:s] V BBOIUTH
investigate [In’vestigeit] V UCCJIEIOBATh
involve [In’volv] V BKJIFOYATh
L

lamp [lemp] n jamma
lead (led, led) [1i:d] V BECTH
leak [li:k] n yTeyka
leave (left, left) [li:v] V IOKUJIaTh, YXOJIUTh
length [lenB] n JJIMHA
level [‘level] n YPOBEHb
light [lart] n CBET

V OCBelllaTh
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lightning [‘lartni] N MOJIHUS
link [lmk] V COCIMHSATH
liquid [‘likwid] n
KUJKOCTh a
JKUIIKUN
load [lovd] n Harpy3Ka
lobe [loub] N BBICTYII, JIONIACTh
locate [lov’kert] V pacnoJiaratb(cs)
loose (lost, lost) [Tu:z] V TEPATH
loss [loss] n noreps
M
machine [mo’fin] n MallinHa
v 00pabaThIBaTh
machinery [mo’ fi:nori] N MEXaHU3MBI
maintain [mem’temn] V IOAAEPKATh
maintenance [“mentonans] n o0CIy)KUBaHUE
manufacture [,maenju:’fekt(o] V IIPOU3BOJICTBO
mean [mi:n] V 03Ha4aTh
means [mi:nz] n cpeacTna
by means of prep nocpesiCTBOM
measure [‘me39] V U3MEPATH
melt [melt] V pactuiaBisaTh(cs)
mill [mil] n 3aBOJT
pulp and paper mill LEJUTIOJI03HO-0yMaXKHbIN
3aBOJ]
minute [“minit] a MeJTpYanIui
missile [“mrsail] n paxkera
guided missile yHhpaBJIsiCMasa pakeTa
mix [miks] V CMEIINBATh
motion [‘maun] N IBHOKEHUE
mount [maont] V MOHTUPOBATh
move [mu:v] V IBUTaThCS
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N
nozzle [‘nozl] n COIUIO
fixed nozzle HETOJBUKHOE COILIO
nuclear [‘nju:klia] a si7IepHBIN
number [‘nAmbo] n
a number of HHUCIo
HECKOJIBKO
0]
obtain [ab’temn] Vv 100bIBaTh, MOJIYYaTh
occupy [‘okjupai] V 3aHUMAaTh
occur [0ks3:] V CIIy4aTbCs, BO3HUKATh
oil [o1]] n HeTh
operation [,opa’re1fn] n pabota
output [‘avtpot] N BBIXOJ
outside [avt’said] adv 3a mpejenbl, BHE
overcome [,ouva’kam] V MPE0JI0JIEBATH
(overcame,
overcome)
overhead [,ouva’hed] a BEpXHUM
overloading [,ouva’loudin] n neperpys
oxygen [‘oksidzon] n KUCIOPOJT
P
partial [‘pa:f1] a YaCTUYHBIHN
passage [‘paesid3] n IpoxoJ
perfect [paf’ekt] V COBEpILIECHCTBOBATh
photocell [“foutasel] n GOTOIIEMEHT
pick [pik] v Opath
pick up MIO/IXBaTHIBATh
pipe [paip] n TpyOa
piping [‘parpiy] n TpyoOIIpoBOI
piston [“pistn] N NOPIIEHb
plate [plert] n TIacTUHA
plant [pla:nt] N 3aBOJ, JIEKTPOCTAHIUS
plunger [‘plandzo] n TUTYH>Kep
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power [“pav9] N MOUIHOCTH
vV CHa0»XaTh YHEpTUeH
preliminary [prr’ liminori] a MpeIBapUTEIbHbBIN
pressu [‘prefa] n JaBJICHUE
re BBIITYCKHOE J1aBJICHUE
exhaust p.
prevent [prr’vent] V IpEeAyNpeIuTh
prime mover [‘prarm’mu:va] N JABUTATEIb
process [pra’ses] [‘provses] v 00pabaThIBaTh N MPOIECC
produce [pro’dju:s] V IIPOU3BOIUTH
profitable [‘profitabl] a BBITOJIHBIN
promote [pro’maot] V BBI3BaTh, CIOCOOCTBOBATH
property [‘propati] n CBOMCTBO
protect [pro’tekt] V 3allMIIaTh
provide [pro’vaid] v o0ecrne4nTh
pulverized [‘palvoraizd] a pacHbUICHHBIN
pump [pAmp] n Hacoc

IIEHTPOOEIKHBIM HACOC
JKUJKOCTHBIN HAcoOC
KOHJICHCATHBIN HAcOC
MHOT'OCTYIIEHYaThIN
HAacoC MOPIIHEBOM HACOC
MOPIIHEBOM HACOC
POTAalMOHHBIN HACOC

centrifugal pump
fluid-impellent pump
hot-well pump
multistage pump
piston pump
reciprocating pump
rotary pump

put [pot] V CTaBUTh, KJIaCTh

pU.t into operation IIYCTUTDB B OKCILTyaTalluIO

Q
quantity [‘kwontiti] N KOJUYECTBO
R
radial [‘rerdial] a paJauagbHbINA
rarefied [,rearr’faid] a pa3psLKEHHBIN
rate [rert] n CKOPOCTh
ratio [‘rerf10v] N OTHOIIICHUE
ration [‘reefon] N TOPLHSs
raw [ro:] a ChIpoit
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reach [r1:t)] V TOCTUTATh
rear [119] n 3aJH59 CTOPOHA
reciprocating [r1’siprokertin] a MOPIIHEBOM
recover [rr’kAva] V BOCCTAaHOBHTH
reduce [rr’dju:s] V YMEHbILIATh
reheater [ri:’hi:to] N TIOJIOTPEBATEITh
release [rr’li:s] V 0CBOOOXKaTh, BEIICIISTH
relieve [rr’li:v] V 0CBOOOXKIaTh(Cs1)
remain [r’mein] V OCTaBaThCs
removal [r’mu:val] n yJajeHue
remove [rT’mu:v] V yIQISTh
renewable [rT’nju:obl] a BOCCTaHOBUMBIH
require [rr’kwaro] vV TpeboBaTh
resemble [r1’zembl] V TIOXOUTh (Ha 4TO-I100)
residual [r1’z1djval] a OCTaTOYHBIN
rest [rest] N OCTaJIbHOE
result [r1°ZzAlt] 1) n pe3ynbTar
result from
2) v 00pa30BbIBATHCS B
result in pe3yJib- TaTe
3) V IpUBOAUTH K
return [r1’t3:n] V BO3BpPAaIlAThCs
revolve [rT’volv] V BpaliaTbCA
rim [rim] n Kpai
ring [rm] N KOJIBLO
rise [raiz] 1) v pactn
2) n pocT
room [ru:m] N OTJACIICHUE
boiler room KOTEJbHAs!, KOTEIbHOE
OTJieJie- HUE
rotary [‘routari] a Bpalllaroluics
rotate [rou’tert] v Bpamath(cs)
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row [rou] n psia
rub [rAb] V HaTHpaTh
runoff [‘rAnof] N OTXObI
S

saturated [‘saetforertid] a HACBIILIEHHBIN
savings [‘servingz] n pl sxoHOMUS
scale [skerl] n Macmrad
semiconductor [,semikon’dakta] N MOJYIPOBOJAHUK
separation [,sepa’relfn] N OT/ICJICHHE
set [set] n yCTaHOBKA
sewer [‘sju:9] N KOJUIEKTOP
shaft [[a:ft] n BaJ
sheet [fi:t] n JIUCT

tube sheet TPYOHBI1 JIUCT
shell [fel] n KOpIyc
shield [Ji:1d] n INT

containment shield OrpaAIOIMH LT
side [said] n CTOpOHa
similar [‘stmila] a moA0OHBIN
sinuous [‘smjuos] a U3BUJIUCTHIN
slagging [‘sleegin] N OIIAKOBAHUE
solution [so’lu;n] n perieHue
source [so:s] N UCTOYHHUK
spaced [speist] a PacIOJIOKEHHbBIN Ha

PACCTOSIHUM APYT OT JIpyra
split [split] V pacuIerusITh(cs)
stack [stek] n BBIBOJIHAs TpyOa
stage [sterd3] N CTyNEeHb
start [sta:t] V HQUMHATh
state [stert] N COCTOSIHUE
station [‘sterfn] N CTaHLMA
electric power station 3JIEKTPOCTAHLIUS

nuclear power station

aTOMHas 3JICKTPOCTAaHIUA
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steam [sti:m] n nap
stocker [‘stoko] NMEXaHUYECKUH MOTPY3UUK
chain-grate stocker MEXaHUYECKas TOMKa C [IEMHOM
pEeLIETKON
store [sto:] V XpaHUTh
streamline [‘stri:mlan] N HapaBJICHUE MMOTOKA
subject [‘sabdzikt] n TeMa, IpeamMeT

[‘sabdzikt] [sob’dzekt] aroJYMHCHHBIN
V MOIYHHSTH

substance [‘sabstons] N BEIIECTBO
suction [‘sakfon] n 0TCOC
suit [sju:t] V HOJIXOJUTH
superheater [,sju:pa’hi:ta] n neperpeBaTeib
superheating [,sju:po’hi:tm] n Neperpes
supplement [‘saplimant] V JOTIOJIHATH
supply [so’plai] v obecneunTh, CHaOXaTh
support [sa’pa:t] V IOAAEPKUBATh
surface [“s3:fis] N ITOBEPXHOCTh
surround [so’raound] V OKpYXkaTb
surrounding [so’raundin] N OKPYKarouiee
MPOCTPAHCTBO
T
table [‘terbl] n Tabauia
throttel [‘Orotl] n Apoccedib, KiianaH
thrust [Orast] N TOJTYOK,
axial thrust JIABJICHUE OCEBOE
JTaBJICHHE
throw (threw, threw) [Orov] v cOpachiBaTh
tidal [“tardl] a CBSI3aHHBIN C
MPWINBAMH U OTJIMBAMU
tight [tart] a HEPOHULIAEMBbIN

top [top] n Bepx
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turbine reaction

tower [‘tava] n OarHs

cooling tower oXJIaauTENIbHAs OalTHs
transfer [‘treensfs:] n nepeaava

[treens’{3:] V TIepe1aBaTh
transmission [treenz’mifn] n nepegaya
treatment [‘trr:tment] n o6paboTka
trend [trend] N TEHICHIINS
trouble [‘trabl] N HapyIICHHE
turbine [‘t3:bin] n TypOuHa
automatic extration- TypOHMHAa C PEeryJIUpyeMbIM
turbine oT- bopom
impulse aKTHUBHAaA

TypOWHa peaKTUBHAS

turbine TypOuHa
turbojet [‘t3:bovud3zet] a TypOOpEeaKTUBHBIN
turbulence [‘t3:bjulons] n
TypOyJIEHTHOCT,
3aBUXPEHUE
tube [‘tju:b] n TpyOa
tubular [‘tju:bjola] a TpyO4JaThIi
U
undergo [,anda’gou] V TIOJIBEPTaThCs
underground [,anda’graond] a TOA3EMHBIM
unit [‘ju:nit] N yCTaHOBKA
unload [an’lovd] V pa3rpyxKarb
urgent [“3:d3ont] a CpOUHBIN
user [‘Ju:za] n NoTpeduTesb
A%

valve [veelv] n KJjanad

safety valve PEIOXPAHUTETHLHBIN KIanaH

slide valve 30JI0THUK
vane [vein] n jjonarta
vary [“vearr] V MEHSTBHCS, Pa3IN4aThCA
velocity [vr’lositi] N CKOPOCTh
vented [‘ventid] a BEHTHJIMPOBAHHBIH
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viscosity [viis’kosrti] N BSI3KOCTH
volume [‘volju:m] n 00beM

specific volume yZIeNbHbIH 00BeM
volute [vo’lu:t] N COUPATBHBII KOPITYC

W
warfare [‘wo:feo] n BOWHA, TPUEMBI
BEJICHUS BOMHEI

waste [werst] N OTXOJIbI
water [‘wo:ta] n Boaa

feed water nuTaTeNIbHAs BO/IA
wave [werv] n BOJIHA
wear [weo] N U3HOC
weight [wert] n Bec

specific weight YACIBHBIN BEC
welding [‘weldm] n cBapkKa
wheel [wi:] n KOJIECO
width [w1dO] n MHUpUHA
wire [waio] n NpoBOJ
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