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Unit I
A SHORT HISTORY OF FLIGHT

Before Start

1. Before you read the text, look at the title of the text and write 10
words that may be related to the topic.

2. Work in pairs, share the words and give your predictions about the
content of the text.

Reading
1. Skim the text and try to guess the meaning of the words in bold.

2. While reading the text, define which paragraph A, B, C, D, E, F, G
provides with information about:
1. The disadvantages of balloons.
. The attempt to make a balloon a practical transport vehicle.
. Two lines of search of the possibility of flight.
. The possibility to control gliders.
. The first powered flight in an aeroplane.
. The first actual flight in the balloon.
. The beginning of aerial navigation.
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A Short History of Flight

A The first actual flight man made was that in the balloon. At that
time man knew that cold air pushed warm air up as warm air was
lighter than cold air. That is why the first balloon that rose into the air
was a hot-air balloon.

B The invention of the balloon was the first great achievement in
regard to flight but free balloons had two main disadvantages. First, the
balloon was not a practical device for transportation because it was
almost entirely dependent on the wind. Secondly, the balloon slowly
dropped as the air in the bag cooled.

C Then there came the idea to fill the balloon with hydrogen.
Hydrogen was the lightest gas man knew. Still the balloon was not a
practical air transport vehicle. There were attempts to provide the
balloon with controls but they were quite useless as a means of
directional control. The problem was how to propel the balloon.

D In the 18th century man knew that flight was possible on
motionless wings with the help of air current. The research began to
follow two lines, one, which dealt with lighter-than-air aircraft and the
other with heavier-than-air aircraft.

E The real history of mechanical flight began with the 19th
century. In the second half of the century there appeared gliders. The
glider was a heavier-than-air aircraft which supported a man who could,
to a certain extent, control it. The glider stayed in the air as it took the
advantage of the air currents that rose upwardly. The glider was not a
practical device either. It could not remain in still air and could not
cover long distances.

F The invention of the engine opened the way for aerial
navigation. With the help of it man had control over all directions. The
greatest success with the lighter-than-air principle came when there
appeared dirigibles. They carried engines as a means of propulsion.

G The first powered flight in a man-carrying acroplane was made
by A.F. Mozhaisky in 1884. It was 19 years before the Wright brothers’



flight. The Mozhaisky and Wright aeroplanes led the way into the air
age. These aeroplanes had all essential features of the modern
aeroplane. However, it was to take many years before the aeroplane
developed into a successful, stable, controllable, highly maneuverable
and reliable machine.

Comprehension Check
1. Find the definition of a glider in the text. Render it in Russian.

2. a) Find the English equivalents for the following words and word
combinations in the text.

A) nmoctmkeHHe, TOMBITKA, CPEICTBO, MOTOK, IBIKEHUE BIEPEI,
BO3IyIIIHAS HABUTAIMS, OCHOBHBIC YEPTHI, JIETATEIbHBIC aIllaparhbl
JIer4e BO3yXa, MAHEBPEHHBIN U HAICKHBIH anmapar

b) Ttonkarp, manmaTh, NMPUBOAMTH B ABWKCHHE, HMETHh JCNO C,

MOABIIATHC, IIPOJIOKUTE AOPOTY

b) Now say in your own words what context they are used in. If
necessary, refer to the text again.

3. Complete the following sentences using the ideas from the text.
1. The first balloon that rose into the air was ...
2. The balloon was not a practical device because ...
3. The glider took the advantage of ...
4. With the help of engines man had ...
5. The greatest success with the lighter-than-air craft came when...
6. The aeroplane developed into ...

4. Agree or disagree with the statements. Correct the wrong ones.
1. The first actual flight man made was that in the glider.
2. Free balloons had a lot of disadvantages.
3. Then there came the idea to fill the balloon with oxygen.
4. The real history of mechanical flight began with the 20-th
century.



5. The glider was a lighter-than-air craft and could cover long distances.
6. The first powered flight in an aeroplane was made by the Wright
brothers.

5. Work in pairs. a) Translate the following questions into English and
answer them according to the content of the text.

b) Join another pair, compare the answers.

1. Kakue HepocTaTKi MM BO3AYIIHBIE APhI?

2. IToueMy JrOAM PELIMIIM 3aIIOIHATH BO3AYILIHBIE IIAPHI BOXOPOAOM?
3. Yro yenosek y3Hai o nosnere B X VIII Beke?

4. Korna nosiBUINCH IJIaHEPhI?

5. KakoBbl HEIOCTAaTKU TUTaHEPOB?

6. UeMy criocoOCTBOBAIIO TIOSIBIICHUE IBUTATETICH?

7. Kto coBeprumn noset panbiine Mokaiickuii uim Oparbst Pait?

Language Focus

1. Match the words on the left with their definitions.

1. transportation a. a means of transporting people or
goods, especially on land

2. vehicle b. make an effort to do smth, try

3. to attempt c. the line along which smth moves

4. direction d. taking a person, animal or thing from
one place to another

5. feature e. a flying machine with wings

6. reliable f. trustworthy, able to be relied on

7. aeroplane g. an important or noticeable part;

a characteristic

2. Explain the difference, if there is any, between the following:

transportation / transport
vehicle / apparatus
current / stream

feature / peculiarity
aeroplane / airship



3. a) Match a word from column A to an antonym from column B.

A B
1) upward a) imperfection
2) appear b) rise
3) cold c) disadvantage
4) useful d) independent
5) dependent e) disappear
6) advantage f) warm
7) stable g) useless
8) perfection h) downward
9) drop i) unstable

b) Underline prefixes and suffixes that make words negative.
¢) Choose any 3 “negative words” from the table above and use them in

sentences of your own.

4. a) Fill in the gaps in the sentences using the words in the oval. Watch
out! There is an extra word.

engine, foresaw, helicopter, balloon,
vehicle, powered, aeroplane, machines,
appeared, invention

In the 14-th century Leonardo da Vinci 1) the possibility of
the man-made 2)  and man-made 3) .

Man started with the non-power-driven4) . Ahotair5)
was the first 6) to lift man from the surface of the Earth. Then
there 7) _ winged heavier-than-air craft. Yet, the achievement of



man-directed flight came with the 8) . The first 9) flight in a
man-carrying aeroplane was made by A.F. Mozhaisky in 1884.

b) Transcribe each word from the oval and put the stress. Learn to
pronounce them.

5. a) There is one mistake in each sentence. Find it and correct.
1. That is why the first balloon that rises into the air was a hot-air

balloon.

. Free balloons had two main disadvantage.

. The balloon didn't a practical device for transportation.

. The balloon slow dropped as the air in the bag cooled.

. There was attempts to provide the balloon with controls.

. Greatest success with the lighter-than-air principle came when
there appeared dirigibles.

7. The glider stayed in the air as it taken advantage of the air

currents that rose upwardly.
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Grammar in Use

AHTIIMIicKOe TpeaiokeHHe HMeeT (DUKCHPOBAaHHBIN (TBEPIIbIN)
HOPSZOK CJIOB, KOTOPBI MOJKHO B IPUOIMKEHHOM BHJIE NPEIICTaBUThH
Ha CXeMe.

Cxema nopﬂdka CJ106 8 NPOCMOM nO6eCneo6amejlbHom npedjzoofceHuu
6 AH2NIULICKOM 513bIKe

O6cr-Bo | + | [lomnexamee | +| Ckasyemoe | + | [lomonsenue| + | O6cT-BO

f f f f f

Onpenenenue

[Tomnexxamee W ckazyeMoe SIBISIOTCS OO0SM3aTENBbHBIMH WICHAMH
AHIJIUIICKOTO MPEIIOAKEHHUS, B TO BPEMS KaK JIPyTUe WICHBI PEJIOKESHUS



MOTYT OTCYTCTBOBaTh. [103TOMY Ipy nepeBoze Hazlo B MEPBYIO OUEPEAb
HaWTH NOJJIEKAIIEE U CKa3yeMOE.

Cka3yeMoe — 3TO eOUHCHIGEeHHbIIl WICH TPEIUIOKEHUs], KOTOPBIH
MOXXHO OIO3HAaTh MO BHEIIHEMY BHAY. Bce ocTajbHBIE UJIEHBI
NPEATIOKEHHS] OIPENENIAI0TCS CTPOTO 110 MECTY, KOTOPOE OHH 3aHUMAIOT
OTHOCHUTENIFHO CKa3yeMOro.

Cxka3yeMbIM MOXeT OBITh JTF00ast TrdHas popma riarojia, T.e. Takas
¢opma, KOTOpasi He HauWHAETCs C YacTHIEI t0 W HEe mMeeT cypdurca

-Ing B IIEPBOM KOMIIOHEHTE.

Hanpumep: “having been written” He OylIeT CKa3yeMbIM,
99 ¢«

T.K. HAYMHAETCS C KOMIIOHEHTa, UMeroIIero cypduke “-ing”, “to write” —
TOXe He OyIeT cKa3yeMbIM, T.K. HAYWHAETCS C YaCTHUIIBI “t0”.

Fnaron-CKa3yeMoe HUMCCT psAd XapaKTECPHUCTHK, TaK Ha3bIBACMbIX
CHUTHAJIBHBIX IMPHU3HAKOB, 3HAHUEC KOTOPBIX ITIOMOXKET PaCllO3HATh €T0.

Tabauua oqHO3HAYHBIX CHTHAJIbHBIX NMPU3HAKOB CKa3yeMoro

shall am have do
will is has does
may (might) are had did
must was

can (could) were

would

should

ought to

need

KpOMe OJHO3HA4YHbIX CUTHAJIBHBIX IIPU3HAKOB CKa3yeMoOro
CyHIECTBYIOT HCOAHO3HAYHBIC, KOTOPHIC MOT'YT CUTHAJIN3UPOBATH oo

0 CKazyeMoM, JI100 o Apyrux ¢opmax.
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9 ¢ 2

910 cypduxcer “-ed”, “-s”, “-es”.

®dopma ¢ “-ed” Oymer ckazyeMbIM B MPEIJIOKCHUH, SCIIA B JTAHHOM
NpEAJIOKEHNH HET JAPYrod miaronbHOW (OpMBI, KOTopas obiamaet
OJTHO3HAYHBIMHM CHTHAJBHBIMH Npu3Hakamu. Ecnu takas gopma ects,
TO OHA M OYAET CKa3yeMBbIM.

Hanpumep:
1. The text translated at the lesson was interesting.
2. The student translated an interesting text.

B mepBoMm nipemtokennn “translated” — He OynmeT cka3zyembIM, T.K.
ecTb ‘“‘was interesting” ¢ OJHO3HAYHBIM CHTHAJIBHBIM TPU3HAKOM
ckazyemoro. Bo Bropom mpemioxenun ¢opma “translated” Oymet
CKa3yeMbIM, T.K. 37I€Ch HET JAPYrux (opM, 00IaIal0ONIMX CUTHATBHBIMU
NpU3HAKAMH.

®opmMa ¢ “-s” win “-es” ABISAETCS CKa3yeMbIM, €CIIU:

1) B mpemtokeHHH HET Apyro ¢GopMbl €  OJHO3HAYHBIM
CUTHAJIbHBIM NPU3HAKOM;

2) mepen [IaHHOK (OPMOM HET apTHKISL, HPUTSHKATEIBHOTO
MECTOMMEHUS MIIH OTIPECIICHUS;

3) mepen paHHOM (HOPMOI HET TpeyIoTa.

Ecnu B npemiokeHHMH HET miaroja HU € OJHO3HAUYHBIMHU, HU C
HEOJIHO3HAUYHBIMU IIPU3HAKAMHU, CKa3yeMO€ CJIEIyEeT UCKaTbh METOAOM
UCKIJTIOYEHUS TE€X CIIOB, KOTOPBIE TI0 Pa3HBIM ITPH3HAKAM HE MOTYT OBITh
ckazyeMbiM. WM Torma ocTaBuIeecs CIOBO, KOTOPOE HE HMEET
IIPOTHMBOIIOKA3aHUA W MOXKET BBINOJHATH POJIb CKA3yeMOTIO, CIeAyeT
MIEPEBOJUTD CKA3yEMBIM.

CpaBHum:
1. The man held a book in his hand.
UYenoBek iepkai KHUTY B PyKax.
2. They man the crews of the spaceships.
OHM KOMILIEKTYIOT KOMaH/Ibl KOCMHUYECKHIX KopaoIeH.

11



1. Find the verbs that:

a) can perform the function of the predicate in the sentences:

to have been translating; will have; being asked; having gone;
could be answered; to be designing; are coming, ought to do, to
stop.

b) can not perform the function of the predicate in the
sentence:

was being done; will have gone; to have been asking; being given;
are reading; having spoken; could be stopped; to be building; has been
answered; ought to come; is giving.

2. Find the sentences in which the word with -ed is a predicate.

1. The article discussed was interesting.

2. The books recommended can be taken in our library.

3. Yuri Gagarin’s first space flight opened a new era in
history.

4. Experiments with this new system showed good results.

5. The mentioned book analysed a new method of glass
production.

3. Translate the sentences in which the underlined words perform the
function of predicate.
1. We usually park the car in the street.
. People often go to the park for a walk.
. He looked at the watch.
. Will you watch the child?
. They always watch all sports TV programs.
. There was little light in the room.
. This hall is very light.
. Electric lamps light our streets.

O 0 3 N L WD

. The development of light and heavy industry depends on
electricity.

12



I'paHuubI cCKa3yeMOro

B aHmmiickoM NOpeIOKEHUN CKa3yeMOE€ MOXKET COCTOATh W3
OJTHOTO IIEMEHTAa, JIBYX, a HHOT/A U3 Tpex-ueThipex. Ckazyemoe ObIBaeT
2-X TUIIOB:

a) COCTaBHOE IJIArojibHOE, B COCTaB KOTOPOTO BXOMST TOJBKO
[JIATOJIbHBIE AJIEMEHTHL. Takoe CKa3yeMoe CTPOUTCS Ha OCHOBE
cMBIcTIOBOTO Taroia. Ckasyemoe pa3BepTeIBaeTcs BiIeBo. UeM Ooubiie
B HEM DJJIEMEHTOB, TE€M Jajibllc CMBICIOBOM IJIarojl OT Hauala
ckazyemoro. Mrak: Hagalo CKa3yeMoro Mbl HIIEM 10 OJHOMY W3
CUTHAJIbHBIX MPU3HAKOB, & KOHEII TT0 CMBICTIOBOMY TJIaroiy;

0) cocTaBHOE UIMEHHOE, B COCTaB KOTOPOTO HAapsAY C [IaroJibHbIMH
3JICMCHTaAMU BXOIOAT HNMCHHBIC, T.C. CYHI€CTBUTCIILHBIC,
nmpuiiararcjibHbIC, YUCIUTCIbHBIC.

4. Form the correct predicates.
1. be, designed, could;
translated, been, had;
. being, was, answered;
might, doing, be;
. will, developed, been, have;

have, asked, been;
done, was;
is, played, being;

2
3
4
5
6. discussed, been, have, would;
7
8
9
10. gone, has.

5. Compose the sentences out of the following words.
1. Discussed, plan, has, the, been, just.
2. At, he, usually, this, is, reading, time.
3. England, she, been, never, have, might, to.
4. Our, not, they, often, do, place, come, to.
5. Ever, 1, the, seen, film, is, have, best, it.

13



Cka3yeMoe B BONIPOCHTEILHOM MPeIJI0KeHUH

MecCTomoMOKEHHE CKAa3yeMOro B BOMPOCHUTEILHOM MPETOKESHUH
MEHSCTCS. B BOIIPOCHUTENBHBIX MPEIIOKEHUAX CHTHAIBHBIN IPH3HAK
MOXET CTOATh B Hayane MpeIokeHus (Tmepes MOICKAIINM) WK
MOCJIC BOMPOCUTENIBHBIX cloB: what, which, when, where, why, who,
how, how many, how much.

OTCyTCTBHE KAKOTO-JTH0O0 OMHO3HAYHOTO CHUTHAIBHOTO MpPHU3HAKA
CBUJICTEIHLCTBYET O HEOOXOAMMOCTH HCIOJNb30Barh Tiaron “do”
(“did”, “does”) pu 0Opa3oBaHMUHM BOMPOCUTEIBHBIX U OTPHUIIATEIBHBIX

dopm.

6. Ask questions to the underlined words.
1. The teacher is drawing on the blackboard now.
. The examinations will begin on the first of June.
. The academic year begins on the first of September.
. The students prepared their lessons at home well.

. I have just come back from Moscow.

. Victor Petrov is an engineer at a small plant.

. We answered our teacher’s questions at the lesson.

. He takes the books from the library.

. They listen to the news over the radio at 8 o’clock in the

morning.
10. This engineer designed a new airplane structural unit.

O© 00O ~NO Ol WN

7. Ask general questions to the following sentences.
1. She will come here in the evening.
. They are translating an English newspaper now.
. My friend is a good sportsman.
. The boy can read English in the original.
. These students must go to the dean’s office.
. John speaks French well.
. He attends lectures on physics regularly.

0 3 N D Bk~ W N

. They studied English a year ago.
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Speaking

1. What are the most surprising facts you have learned from the text?
Share ideas with your partner. Use the following expressions:

» To my mind ...

» In my opinion ...

» I could hardly imagine ...

» 1 would never believe ...

» I didn’t expect that ...

2. Below is the chart illustrating the main types of aircraft. Choose one
of the types, search the Internet and find necessary information to be
ready to speak on the type chosen. Cover such items as:

* invention

* performances

* sphere of application.

Aircraft
Lighter- Heavier-
than-air than-air
Aircraft Aircraft

Diridi
o Rockets
ble

Balloon

Gliders Airplanes Hellrcopt

15



Writing

1. Which words go with the flying devices in the pictures? Mind, there
are two extra words!

[ glider, kite, balloon, dirigible, parachute, aeroplane, copter ]

16



2. Write 2-3 sentences of your own for each of the flying devices. For
example:

Dirigibles ave lighter-than-air aircraft. They appeared
v the 18-th century. Nowadays they ave mainly wsed

17



Unit 11
ENGINES

Before Start
1. Guess which of these items might be mentioned in the text about

engines. Give your reasons.

better
quality

internal
combustion

irrigating
fields
engines fuel

q q wooden furnace
et engines :
blades and boiler

2. Try to answer the following questions before you read the text.
1. What were the first engines used by people?
2 What are the advantages of present-day engines?

wind-
powered

water wheel

18



Reading

1. Read the text and write out those words and word combinations you
don’t know but that are necessary to memorize. Try to guess their
meaning from the context. Compare your notes with those of your
partner.

2. Look through the text and find definitions of:
» water wheel
> steam engine
> internal combustion engine
> jetengine

Engines

Do you know what the first engine was like? It was called the
“water wheel”. This was an ordinary wheel with blades fixed to it, and
the current of a river turned it. These first engines were used for
irrigating fields.

Then a wind-powered engine was invented. This was a wheel, but
a very small one. Long wide wooden blades were attached to it. The
new engine was driven by the wind. Some of this one can still be seen
in the country.

Both of these, the water- and wind-operated engines are very
economical. They do not need fuel in order to function. But they are
dependent on the weather.

Many years passed and people invented a new engine, one
operated by steam. In a steam engine, there is a furnace and a boiler.
The furnace is filled with wood or coal and then lit. The fire heats the
water in the boiler and when it boils, it turns into steam which does
some useful work.

The more coal is put in the furnace, the stronger the fire is burning.
The more steam there is, the faster a train or a boat is moving.

19



The steam engine drove all sorts of machines, for example, steam
ships and steam locomotives. Indeed, the very first aeroplane built
by A.F.Mozhaisky also had a steam engine. However, the steam engine
had its disadvantages. It was too large and heavy, and needed too much
fuel.

The imperfections of the steam engine led to the design of a new
type. It was called the internal combustion engine, because its fuel
ignites and burns inside the engine itself and not in a furnace. It is
smaller and lighter than a steam engine because it does not have a
boiler. It is also more powerful, as it uses better-quality fuel: petrol or
kerosene.

The internal combustion engine is now used in cars, diesel
locomotives and motor ships. But to enable aeroplanes to fly faster than
the speed of sound another, more powerful engine was needed.
Eventually, one was invented and it was given the name “jet engine”.
The gases in it reach the temperature of over a thousand degrees. It is
made of a very resistant metal so that it will not melt.

Comprehension Check

1. The text has a lot of paragraphs. Combine these paragraphs into 3 or
4 bigger logical parts. Think of an appropriate subtitle for each part.
Highlight the topic words of each part.

2. a) Find the English equivalents to the following words and word
combinations in the text.

A) n300perarth, COBEpIIATE TOJE3HYIO Pa0b0Ty, MPUBOIANTH

B JICVICTBHE, BOCIIAMEHSATHCS, TOPETh, IJIABUTHCS

b) eus u KoTeN, MapOBOI ABUTATENh, CIIUIITKOM MHOTO TOIUTHBA,
OpOIIIEHUE TI0JIeH, HECOBEPIIICHCTBO, TOTUTMBO JTYYIIIero KauyecTBa,
CKOPOCTb 3BYKa, pEaKTUBHbBIN JIBUTATEIb

b) Now say in your own words what context they are used in. If
necessary, refer to the text again.

20



3. Complete the following sentences using the ideas from the text.
. The water wheel was an ordinary wheel with...

. The wind-operated engines are very...

. The steam engine drove...

. The imperfections of steam engines...

. The advantages of internal combustion engines are...

. The gases in jet engines reach...

. Water — and wind-operated engines are dependent...

~N OO kW~

4. Explain the difference between an external and internal combustion
engine.

5. Work in pairs. Translate the following sentences into English and
answer them according to the content of the text.
1. Yro npeacraBisiiim coO0# nepBele JBUTraTeH?
. KakoBbI ObUIM JOCTOMHCTBA U HEOCTATKU MEPBBIX ABUTATEINCH?
. I3 gero cocrout mapoBoii ABUraTeib?
. B uém 3axnrodaercs mpuHIMI pabOTHI TAPOBOTO JIBUTATEIS?
. I'ne nucnonp3yroT napoBoil ABUraTesns?
. Uro Takoe “nBUrareib BHyTPEHHETO CropaHus’”?
. B uéMm ero npeumyiecTsa nepea mapoBbIMH JBUTATCIISIMHE?

0 3 N AW

. I'me ucnonp3ytorcs ABUraTeNld BHyTPEHHETO CrOpaHus?

Language Focus

1. Find the pairs of words with an opposite meaning.

A B
1) external a) heavier
2) melt b) less
3) fill c) shot
4) lighter d) extinguish
5) wide e) freeze
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6) ignite f) internal
7) long g) empty
8) more h) narrow

2. Find the pairs of words with a similar meaning.

(o
. . attached
imperfection

3. Make sure that you know the pronunciation and stress of the words
from Ex.1 and Ex.2 above.

4. Define which of the words in each line is the odd word.

a) disadvantage imperfection fault drawback
b) external extended internal exterior

c) achieve reach attain cause

d) inner inside outside intrinsic

e) still but however  nevertheless
f) stick fix fasten attach

g) work function serve operate
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5. a) Match the words in column A with their definitions in column B.

A B

1. current a. fix or join to smth else

2. irrigate b. make smth or someone move

3. inventor c. the gas or vapour that comes from

4. attach boiling water, used to drive machinery

5. drive d. supply land with water so that crops can

6. fuel grow

7. furnace e. smth that is burnt to produce heat or

8. coal power

9. steam f. a hard black mineral substance used for

10. melt burning to supply heat
g. make or become liquid by heating
h. water or air etc. moving in one direction
i. be the first person to make or think of a
particular thing
j. a device in which great heat can be
produced

b) Choose any 5 words and use them in sentences of your own.

6. Use the prepositions in the box to complete the sentences in the
passage. Translate the passage with the help of a dictionary in writing.

in for of from inside at into
per  with  without  toward
Nowadays there are many types 1) engines 2) __ use

3)___various purposes. These engine types have one thing 4)
common. The energy is derived 5) _ a chemical reaction, which takes
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place 6)  the engine itself. Therefore all the engines 7) __ present
used 8)  aircraft can be classed as internal combustion engines. In
general, internal combustion engines may be divided 9) __ piston and
jet engines.

The conventional piston engines are not suitable 10)___ speeds in
excess of 500 miles 11)__ hour, because of propeller limitations. It
was necessary to develop power plants 12)  propellers in order to
drive airplanes 13) ___ sonic and supersonic speeds.

The modern trend 14)  aircraft power plants is 15)  jet
propulsion primarily because 16)  the increased speeds and great
heights possible 17)___ jet engines.

Grammar in Use

BpeMeHa qeliCTBUTEILHOTO 32J10Ta

B aHrmumiickoM A3bIKE HMEETCS 4YeThIpe TIPYNIbl INIArOJbHBIX
spemen: Indefinite, Continuous, Perfect, Perfect Continuous, kotopsie
00pa3yrTCs ¢ TOMOIIBIO TPEX OCHOBHBIX TJIArOJIBHBIX (hOPM.

OcHoBHbIe (popMBI TIarona

Infinitive Past Indefinite Participle 11

Heonpeoenennasn Ilpoweowee Ilpuuacmue

¢opma enazona HeonpeoeneHnoe CmMpaoamenbHo2o
epems 3anoea

to change — mensams  changed — uzmenun  changed —
to make — deramo made — coenan UBMEHEHHbIL
made — coerannbii
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Bpemena rpynnsl Indefinite

Bpewmena rpynmst Indefinite ymorpe6istores:
» JUTst KOHCTATAIMK (haKTa COBEPIICHHS ICHCTBHS;

> U1 BHIPOKCHHS OOBIYHO COBEPIIAGMOTO  ICiiCTBUS B
HACTOSIIIEM, MTPOIIC/IIeM Win OyaynieM. B aTy rpymimy BXOasT
Tpu BpeMenu: Present, Past u Future Indefinite.
Bpemena rpymmer Indefinite ymorpebisitorcs, kak mpaBuiio, ¢
00CTOSITeTLCTBAMH:

> Present Indefinite — always, usually, often, every day/week, on
Mondays/Sundays, in the morning/evening, at night/at the
weekend, etc.

> Past Indefinite — yesterday, last month/week, in 1960, etc.

» Future Indefinite — tomorrow, next month/week, in ... days, in
2020, etc.
®opmbr  Present Indefinite coBmamator ¢ wuHbUHUTHBOM 0e3
yacTHiel 10 I BCEX JIMIL, KPOME 3-TO JIMIA €JIMHCTBEHHOIO YKCIIa,
KOTOpast IPUHAMAET OKOHYaHHUE -S, -€S.

» We begin out studies in September.

» He begins his studies in September.
ITo crocoby obpazosanus Past Indefinite Bce rarossr gensres Ha
2 rpymnnsl:

» crammaptHble,  KOTOpele  obpasyior  Past  Indefinite
nprbaBIeHHEM K OCHOBE IJIarojia OKOH4aHus -ed:
to work — I worked, to play — he played.

» HecTaHmapTHBIE, KOTOphle obpasyior Past Indefinite myrem
W3MEHCHHsI KOPHEBOM TJTaCHOM, MPUOABICHHEM OKOHYAHHS HIIH
APYTUMH CIIOCOOAMH.

Future Indefinite obpasyercss mpu TOMOIIM BCITOMOTATEIBHBIX
riarosioB Shall st mepBoro jmMia eIMHCTBEHHOTO M MHOXECTBEHHOTO
yucia (TOJIbKO B OpuTaHCKOM BapuanTe s3bika) w Will mast Bcex
OCTAJIbHBIX JIUI[ U HHQUHUATHBA CMBICIIOBOTO riiarosia 6e3 yactuip! to.
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Shall
Will

} + Infinitive 6e3 to

He will make a report next week.
OH coenaem 0ok1ao Ha credyrwell Hedelle.

EnuacTBEeHHBIM TJ1arojiom, KOTOpBIfI HU3MCHACTCA HC TOJBKO IIO

BpEMCHAaM, HO U 110 JIMLIaM M YHCJIaM SBJISICTCA TJIaroJl to be.

Cnpsokenue riiaroia to be

Jluno I:(;:::’:}Ee Past Indefinite | Future Indefinite
11 Am Was Shall be
3 He/ She /It Is Was Will be
1We Are Were Shall be
2You Are Were Will be
3 They Are Were Will be

1. Insert the verb “to be” in the proper form.
1. The new field of electronics ... very promising.
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. Electrons ... extremely light.

. This device ... made twenty years ago in the USSR.

. Yury Gagarin ... the first to penetrate into cosmic space.

. The new types of engines ... more advanced.

. The characteristics of this unit ... bad.

. There ... no difference between these two designs.

. The compass needle points to the North. It's direction ... always
the same.

. Gamma rays ... invisible electromagnetic waves.

10. ... there new instruments in your laboratory?
11. Mathematics ... of great importance for engineers.
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12. This ... a square. All its angles ... right.
13. My friends ... engineers.
14. How ... she now? — She ... fine.

2. Compose the sentences using the proper form of the verb “to be”.
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(atom a great force).

(the students not in the laboratory).

(all the students present today).

(mr. Black a professor of mathematics).
(the length of a line 1.5 meters).

(now he at the lecture).

(there any figures on the blackboard)?
(there a picture over the bookcase)?

. (everything in constant motion).

10 (aeronautics a new science).

3. Translate the sentences into English.

1.

S.
6.

AnpOepT DUHIITEHH ObUT BETUKUM (PU3UKOM JIBAAIIATOTO BEKa.

2. OH 0BT OYEHb COCOOHBIM U 3aKOHYMJI LIKOJTY B 16 seT.
3.
4. K xoniy 1969 roma BTOpo# MPOTOTHI caMojieTa OBUT TOTOB K

Mos mama — He yuntenbHuIa. OHa — HHXEHED.

HUCIIBITAHUSM.
Tl cefiyac O4eHB 3aHAT?
[ToueMy 3TH UHCTPYKIIUU TaK BaXKHBI?

7. CyliecTByeT HECKOJIBKO CIIOCOOOB OOHApY)KEHUSI HEUCIIPABHOCTEH

8.

B QJIEKTPOHHBIX CXEMaXx.
JlaBnenue B KoOHAEHCaTOpe OyAET BHIIIE, YEM B HCrIapuTeie?

Bpemena rpynnst Continuous

Bpemena rpymmer  COntinUOUS — BBIpaXKalOT — JJTHTENBHBIC,

HC3aKOHYCHHBIC HeﬁCTBHH B IIPOLECCE UX COBEPIICHUA U IIEPEBOAATCIA

Ha pYCCKI/Iﬁ S3BIK I'TarojJiaMu TOJBbKO HECOBEPIICHHOI'O B 4.
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Bpemena

TpyMIIBL

Continuous

oOpa3yrores

NP TTOMOIIH

BCIIOMOTaTEILHOrO riaaroja to be B COOTBCTCTBYIOLICM BPEMCHU, JIUILIC

u uucne wu Participle | (mpuuactusi AEHCTBHTENBFHOIO —3aJI0Ta)

CMBICJIOBOI'O I'J1aroiJia.

The students are
making experiments
now.

Cmyoenmoi
npoeodﬂm onvlmaul

ceiiuac.

The students were
making experiments
at that time.
Cmyoenmoi
npoe’oduﬂu onvlmaul
6 MO 6pem:l.

Present Cont. Past Cont. Future Cont.
Am Was Shall
Is + Part. | + Part. | + be + Part. |
Are Were Will

The students will be
making experiments at
that time tomorrow.
Cmydenmot 6yoym
npogodumb onslmsl 8 5mo
épems 3a6mpa.

4. Choose the correct tense.

a) Present Simple (Indefinite) or Present Continuous

1. Current (flow) in a metallic conductor.
2. The professor (speak) five foreign languages. Right now he
(speak) Dutch.

3. The rocket (have) the highest speed possibilities.
4. 1 (not recognize) the man who (give) a talk.

5. My friend always (tell) me the truth, but I see that she (tell) a lie

now.

6.1 (do) a lot of work every day. Don’t worry! I (know) what

(do).
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b) Future Simple or Present Simple

1. In future the computers (regulate) the production process.

2. He (become) a doctor when he (grow up).

3. If you (leave) school so soon, you (forget) what you have
learned.

4. Tell me if you (finish) your article in May and when exactly you
(finish) it.

5. 1 (be) glad if some of these hopes (be) realized.

6. Tomorrow we (provide) you with all the necessary data.

7. He (complete) the experiment when they (come).

8. I (not rest) until I (prepare) my report for the conference.

¢) Future Simple or Present Continuous
1. Look! The water in the tube (boil)!
I (give) you a lift tomorrow.
I’m afraid I’m not quite ready. — Never mind, I (wait).
I think Ann (come) at the end of the week.
He (leave) for London tomorrow night.
He says he (meet) us at the bus stop, but I’m sure he (forget).
Note the direction in which the piston (move) at a given moment.
We (have) a conference tomorrow. You (be present)?
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d) Past Simple or Past Continuous
1. 1 (sit) on the bench for half an hour and then (begin) reading a
book.
2. This copper became separated from the solution while the
current (pass) through it.
3. The scientist was making a very interesting experiment when
they (enter) the lab.
. He (come) in and (see) Nelly who (draw) a strange picture.
. We (walk) in silence for 5 minutes, then he (speak).
. The businessman (fly) to England yesterday.
7. 1 (not hear) what he (say), I (type) at the moment.

o O B~
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8. We (look for) a more simple method of solution but could not
find it.
9. My friends (work) here at that time.

Bpemena rpynnsi Perfect

Bpemena rpynmsr Perfect BeipaxkatoT neiicTBHs, 3aKOHYCHHBIC K
OTpeAeIeHHOMY MOMEHTY B HACTOAIIEM, IMPOIIENNIeM W OyIymeM U

MEPEeBOJATCS HA PYCCKHH S3bIK TOJNBKO TJarojaMd COBEPIICHHOTO
BHJIA.

Bpemena rpymmer  Perfect oOpasyrorcs mpm  momomiu
BCIIOMOTraTeNbHOrO I1aroja to have B COOTBETCTBYIOLIEM BpPEMEHH,
mune W umcne u Participle Il (mpuuactusi cTpagaTensHOTO 3aj0Ta)
CMBICJIOBOT'O TJIaroJa.

Present Perfect Past Perfect Future Perfect
Have Shall
+ . + )
Part. 11 Had + Part. Il _ have + Part. 11
Has Will

We have finished our | We had finished They will have completed
experiment. our experiment by | their experiment by the end
5 o’clock. of the week.

We had finished
our experiment
before he came.
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Present Perfect ynorpebmsiercs:

» CO  CNOBaMH, BBIPKAIOUIMMH  IIEPHOA  BPEMEHH, HE
3aKOHYHBIITANCS K HACTOSIIEMY MOMECHTY this
week/month/year, today;

> c HapeuYMsIMH HEOIIPEACIICHHOTO BPEMEHH, KOTOPhIE OOBIYHO
CTOAT MCXKAY BCIOMOTaTCIbHBIM M CMBICJIOBBIM TIJIaroJIOM:
often, seldom, always, never, ever, just, not yet, sometimes;

99 ¢¢ 9

» ¢ mpeoromM “since” “c” 1 ¢ cor30M ‘SiNce’ ‘c Tex 1mop, Kak’, a
Takxke ¢ npemorom “for” “s reuenune”: | haven't seen him for 2
years. 5 He BUeI €ro B TEUEHUE ABYX JIET.

Past Perfect ymorpebnsercs, korma AeicTBHE ObLTO 3aKOHYEHO K
KaKOMY-TO MOMEHTY B MpPOILIOM (MOMEHT BBIPaKEH 00CTOSTEIHCTBOM
¢ mpemiorom ‘by’ ‘k’), WM OAHO JEWCTBHE COBEPIIMIOCH pPaHbIIE
JIPYroro B TPOILIOM.

5. Choose the correct tense.
a) Past Simple or Present Perfect
1. He (forget) his French since he (leave) Paris.
2. | can reach my work easily now, as | (buy) a new car.
3. What you (do) last night?
4. We (get) a fax from Boston an hour ago, but we (not answer) it

yet.

5. Electronics (undergo) more revolutionary steps than any other
industry.

6. How’s Jack? When you (see) him? — Oh, | (not meet) him for
ages.

7. They (complete) their experiment by now.
8. He (graduate) from the university in 2017.

b) Present Perfect or Past Perfect
1. You ever (see) a flying saucer?
2. He looked at the girl and understood he (see) her somewhere
before.
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3. We (translate) all the articles by 6 o’clock yesterday.

4. She said they (walk) 3 miles.

5. She came to our town three years ago. By then she already
(graduate) from the institute.

6. Three methods recently (use) by our team to overcome the
problem.

7. I’'m sure we already (discuss) everything we needed.

8. By the time we arrived, they (complete) the experiments

¢) Past Simple or Past Perfect

1. At six o’clock he (know) they were not coming.

2. We (finish) our experiment before he (come).

3. Tom wasn’t at home when I (arrive). He just (go).

4. There was nobody in the sitting-room when | (get) home.
Everybody (go) to bed.

5. Before we (take) Paul to the theater, he never (see) a play on the
stage.

6. We felt happier when they (leave).

7. Margaret was late for work. Her friend (be) very surprised. She
never (be) late before.

8. They (complete) their research by the beginning of the
conference.

9. By the time we (arrive) they (complete) their experiment.

Bpemena rpynnsi Perfect Continuous

Bpemena rpymnmber Perfect Continuous BeIpakarT UIHTEIBHOE
JIECTBHE U MEPEBOISATCS HA PYCCKUH SI3bIK IJ1aroJioM HECOBEPIIEHHOIO
BUJa B  HACTOSIIEM, TpoIIeAmeM W  OyaymeM  BpeMeHH
COOTBETCTBEHHO.

Bpemena rpynmer Perfect Continuous oOpa3yroTcst mpu moMomu
BCIIOMOTaTenbpHOro riarona to be B coorBercrByromieii hopme Present,
Past wu Future Perfect u Participle | cmpiciioBoro riarosna.
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Present Perfect Cont

Past Perfect Cont

Future Perfect Cont

Have
been+Part |
Has

He has been working
at this problem for 2
years.

OHn pabomaem nao
amotl npobremoti gom
yarce 06a 2ooa.

Had been + Part. |

He had been
working at this
problem for 2 years
before he managed
to solve it.

On paboman Hao
amotl npobremotul
08a 200a, npesicoe
yem emy yoanocs
pewums ee.

Shall

have been + Part. |
Will
When you return to the
laboratory, we will have
been making experiments
for an hour.
Kozoa mur eepreuivcs 6
nabopamopuro, Mul yice
6yOdem npogooums onvimul
6 medeHue vaca.

6. Choose the correct tense.

Present Perfect or Present Perfect Continuous.
1. They (investigate) the problem for two years.
2. The students (study) the property of metals for two days.
3. The astronomers (determine) the distance between the sun and

the Earth.
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. Science (achieve) great success in space research.
. We (enter) the age of thinking machines.

. What (happen) to the fridge?
. I know him well. 1 (know) him since our childhood.
. Ann (fail) her exam three times because she is so bad at doing

sums. But she (practice) for a week now, | hope she will pass it

in the end.

7. Translate from Russian into English.
1. Ter chmemanm o4YeHh MHOTO OIMMOOK B CBOSH MpeAbIaymIel

pabote?
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11.
12.
13.

14.
15.
16.
17.

18.
19.

20.

. B aT0if 6mbnmorexe Mao GppaHITy3CKIX KHUT.
. Bel korga-nmu6o netanu Ha camonere? — Hert, s 0010Ch J€TaTh.
. CeroiHs s1 HE BBIXOAWJ U3 JIOMA, IMMOCKOJIBKY WUJICT JOXKIb U Y

MCHs MHOI'O JCJI.

. OTH CTYZICHTBI ICNIAIOT YIPAKHEHUS WIN TIEPEBOJIAT TEKCT?

. B Oynymewm roxy s moctymaro B MarucTparypy.

. 51 yxe roBopui UM 06 3TOM JBa pasa.

. 51 3akoHUYMI PabOTY | MOLIEN TOMOIA.

.3a mocmeaHee BpemMss MOH OpaT BBIyYWJI MHOTO HOBBIX

AHTTIMICKUX CJIOB.

. He 3BonuTe MHe Beuepom. S Oyay 3aHsTa.

S He Bugen ee ¢ Tex nop, Kak yexai B MoCkBy.

B 3TOM permnone 4acto uayT JOXKIH.

Hakoneny MbI mony4ywiau HOBOe 00OpyJOBaHHE K KOHILY
Mecsa. Mbl &Iaju ero y>ke HECKOJIbKO HEJElNb.

51 Bce eme Oymy paboTarh, KOTJa THI PUEICIITb.

K aBym yacaMm MBI y)ke IPOBEJEM UCTIBITAHUE.

Onu 00CyX a1 3TOT BOIIPOC € ABYX A0 TPEX YaCOB.

Mpl yke 3aBepIInin cOOpPKY JBHUTATEINs, KOTJIA B IeX MPUIIeT
TJIaBHBIN MHXKEHED.

Ms1 ucnions3yem aannbiit Mmeton ¢ 1990 rona.

Korga skcrieprMeHT 3aBepIlaeTcs, Mbl M3y4aeM IOTy4eHHbIE
Pe3yIbTaTHI.

Ham pykoBogurens Hukorza He omnaszaeiBaeT. OH O4YeHb
IIYHKTYyaJ€eH.

Speaking

Work in pairs and make up a dialogue discussing advantages and
disadvantages of different types of engines. Cover such items as:
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Mind, the structure of your dialogue should include:

* greetings

* some general information
* topic of the assignment

* saying good buy

Use the following phrases in the box to express your opinion.

AsIseeit...

I am sure/not sure ...
I consider (that)...

It seems to me ...
To my mind...

In my opinion...

From my point of view...

You are right.

That’s true.
Absolutely.

No doubt about it.

I’m not sure about it.

I wouldn’t say that.
What else I'd like to...

Writing

a) Match the beginnings and the endings of the sentences in A and B.

A

B

1. The first engine was...

2. The internal combustion engine is ...
3. The wind-operated engine was ...

4. The very first aeroplane built by
Mozhaisky also had ...

5. The imperfections of the steam engine
led to ...

6. In the internal combustion engines
fuel ...

a)... used in cars, diesel
locomotives and motor ships.
b)... dependent on weather.
c)... a steam engine.

d)... the design of a new type.
e)... ignites and burns inside the
engine itself.

f)... an ordinary wheel with
blades fixed to it.
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b) Develop the ideas and write down 2-3 sentences of your own. Search
the Internet to get more information on the topic. For example:

In the internal combustion engines fuel ignites and burns inside the
engine itself.

Internal-combustion engines are the most widely used
power -generating devices. They ave divided into-two
groups: continumouns-combustion engines and
intermittent-combustion engines. The most conunoww
internal-combustion engine is the four -

stroke; gasoline-powered, homogeneows-charge, spawk-
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UNIT 111
JET ENGINE

U

\
P

Before Start

1. Discuss the following questions with your partner.
a) What is a jet engine?
b) What types of a jet engine do you know?
c¢) Where are jet engines used?

2. Brainstorm all possible terms related to the topic.
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Reading

1. Match the keywords with their Russian counterparts.

1jet ) HaJIOKHOCTh

2 combustion b) tsara

3 reliability C) BcachIBaTh

4 to burn (burnt, burnt) d) obecreunBaTh

5 to suck e) BeIOpachIBaTh, M3BEPraTh
6 to utilize f) peakTuBHBIIT; CTpYs

7 propulsion g) ycTaHaBIMBaTh

8 to mount h) nBmwxenue Briepes

9 to produce i) BeIpaOaThIBATh, IPOU3BOIUTH
10 to eject J) ropenne

11 to supply K) ncmons3oBath

12 thrust I) cxxurats, ropetsh

2. Read the text quickly to find out how many of your ideas correspond
to the given information.

Jet Engines

A jet engine is a reaction engine that discharges a fast moving jet
of fluid to generate thrust. This broad definition of jet engines includes
turbojets, turbofans, rockets, ramjets, pulse and pump-jets. In general,
most jet engines are internal combustion engines but non-combustion
forms also exist.

The term “jet engines" refers to any jet propulsion device which
utilizes air from the atmosphere together with the combustion of fuel
and produces the jet for propulsion purposes.

The basic idea of a jet engine is to produce the high pressure and
high temperature gas jet. The jet is ejected rearwards with great force
named thrust. The thrust is the reaction of the jet of hot gases ejected
from the rear. The jet is produced by combustion of the fuel in the
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compressed air. The latter is supplied by the atmospheric air that enters
through the front opening where a compressor is mounted. It must
provide the combustion chamber with the required air. Air is sucked,
compressed and then used to burn the fuel.

The air goes through the core of the engine as well as around the
core. This causes some of the air to be very hot and some to be cooler.
The cooler air then mixes with the hot air at the engine exit area.

Jet engines find extensive use. The application of jet power plants
to aircraft has made flying faster than the speed of sound, which was
once considered impossible.

Jet engines, involving the most advanced science and technology,
are widely utilized not only for aircraft but also for industrial systems
and equipment. In addition to the capacity to produce larger power
with comparatively compact size and light weight, the high reliability
and easy maintenance of jet engine will provide extreme advantage in
view of automation and power economy.

Comprehension Check

1. Say if the statements are true or false. Correct the false ones.
1. There are several types of jet engines.
2. Being ejected rearwards the jet produces thrust.
3. The speed of a jet aircraft is less than that of sound.
4. A fast moving jet that is discharged by the engine produces
thrust.
5. The air that goes around the core becomes hot.

2. Complete the sentences using the ideas from the text.
1. Jet engines include such types as...
The primary purpose of a jet engine is to...
The term “jet engine” can be applied to...
The thrust is...
Jet engines are used today for not only aircraft but ...

a s~ wDd
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3. a) Give the Russian equivalents to the words below. Mind their
pronunciation!
® ramjet
core of the engine
equipment
large power
advanced science and technology

4. Use the picture below and the active vocabulary of the lesson
(Exercise 3 above and Exercise 1 in Reading) to describe the processes
that occur inside the engine.

5. The pictures of engines, aircraft and advertisements have been mixed
up. Match engines (A-D) and advertisements (1-4). Which aircraft (a-d)
may these engines be installed on?
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1. J79 Turbojet Engine

J79 is capable of producing
speeds up to Mach 2 and widely
adopted throughout the world,
which IHI serially produced for
the F-104J Star fighter and the
F-4E Phantom under a license
agreement withGE.

3. CF34 Turbofan Engine

Developed and manufactured
jointly for 70-90 seats class
regional jet planes under Risk and
Revenue Sharing Program, in
which IHI plays major role as
GE's partner. This engine is
installed on Canadian Regional
Jet CRJ 700/900, Brazilian
Regional Jet EMBRAER:

170/190 and Chinese Regional Jet

ARJ21.

2. 764 Turboprop Engine

T64 is a turboprop engine serially
produced by IHI to power the P-2J
anti-submarine patrol plane and the
UA-1A rescue flying boat under a
license agreement with GE. This
engine also powers the
ECM/ELINT YS-11E plane.

4. 758 Turboshaft Engine

T58 is produced by IHI under a
license agreement with GE,
which is widely adopted to power
helicopters. This engine is
installed on the various kinds of
helicopters such as V-107, HSS-2
and S-61.
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Language Focus

1. Find the pairs of words with a similar meaning.

1. to provide

~—

2. to mount
3. rearwards
4. 1o use
5. engine

5. to supply

1. power plant
2. to utilize

3. to install

4, backwards

2. Find the pairs of words with an opposite meaning.

1. easy 1. latter

2. to suck 2. rear

3. former 3. impossible
4, front 4. to eject

5. possible 5. heavy

3. a) Work on your own. Choose any three words from Exercise 1 and
any three words from Exercise 2. Make up sentences to show their use.

b) Work in pairs. Exchange your sentences, check them and correct
mistakes if there are any.

4. a) Explain the following phrases in English. If necessary, consult an
English-English dictionary.

b) Give their Russian equivalents.

engine exit area reaction principle  easy maintenance
the speed of sound  high temperature gas jet  extreme
advantage compressed air  atmospheric air  front opening
extensive use  jet propulsion device
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Grammar in Use.

CrtpagaTesibHbIH 32J10T

Crpanarenbusiii 3amor (The Passive Voice) B aHMIHHACKOM S3bIKE
yrmoTpedsieTcsl TOrAa, Korja BHUMAaHHWE TOBOPSIIETO COCPEIOTOUCHO
HE Ha CyOBbeKTe, a Ha O00bEKTe JCHUCTBUA. [71aroi B cTpajaTeIbHOM
3aJI0Te MOKAa3bIBACT, YTO TOJJICKAIIEe MOJBEPracTcs ACHCTBUIO, a HEe
CaMo €ro BBIMOJIHSCT.

Cpasuute: He asks. — Ou cipammuBaer.
He is asked. — Ero cnpammBaroT.
CrpagaTenbHBIN

3aJ10T oOpasyercs c

BCIoMorareapHoro riaroia to be B COOTBETCTBYIOIIIEM BPEMEHH, JIUILIC

ITOMOIIBIO

1 yncie u npudactud |l cMbiciIoBOrO riarona, T.€. Mo Gopmye:

to be + PII

Tense

Active Voice

Passive Voice

Present Simple
Present Continuous
Past Simple

Past Continuous
Future Simple
Future Continuous
Present Perfect

Present Perfect Cont.

Past Perfect

Past Perfect Cont.
Future Perfect
Future Perfect Cont.

V1, Vs/-,? do (does)+V1
Aml/is/are+Ving

V2 (ed)/-,? did+V1
Was/were+Ving
Shall/will+V1
Shall/will+be+Ving
Have/has+V3
Have/has+been+Ving
Had+V3
Had+been+Ving
Shall/will+have+V3
Shall/will+have+been+
Ving

Amlis/are+V3
Amlis/are+being+V3
Was/were+V3
Was/were+being+V3
Shall/will+be+V3

Shall/will+have+been+
/3
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Crnoco0bl mepeBoa CTpaaaTeIbHOI0 3aJ10ra

CtpanaTeNbHbIH 3aJI0T MOXET MEPEBOIUTHCS HA PYCCKUM S3BIK:
1. I''marojioM ¢ OKOHYaHHEM -CS, -Cb.
All new engines are first tested.
Bce HOBBIE IBHTATENIN CHAYaJIa TECTUPYIOTCS.
2. I'maromnom “ObITH” (B TIpoIIEIIeM U OyIyIieM BpEMEHH) M KPaTKOM
(hopMoii mpuyacTHsl.
Engines were tested.
JIBuTaTenu ObUTH POTECTUPOBAHBI (TECTHPOBAJIKCE).

3. HeonpeneneHHo-Tu4HOM (OpMOI Ti1aroia.
All new engines were tested.
Bce HoBEIE ABUTraTCIN TCCTUPOBAJIU.

1. Choose the predicates in the Passive Voice.
1. Have worked

. Were written

. Has been done

. Are to negotiate

. Was being run

. Had finished

. Am asked

. Isto send

. Had been stated

10. Were followed by

O© 00 NO O WD

2. Define the tense-form and the voice of the predicate.
1. Is being discussed
2. Will be increased
3. Has had
4. Am working
5. Have
6. Has been provided
7. Had equipped
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8. Was subjected to
9. Left
10. Had been overcome

3. Match the predicates in column A with their Russian equivalents in

column B.

A

B

1. will be designed
were designed
are being designed

a) IPOEKTHPYIOTCS
b) 6yayt npoexrupoBaThcs
C) OBUTH CIIPOCKTHPOBAHBI

2. were being created
had been created
will be created

a) OyayT co3maHBI
b) 6L co3manEBl
C) CO3JaBaUCh

3. was changed
is being changed
has been changed

a) U3MEHeHa
b) Grina u3mMeHena
C) U3MEHsIeTCS

4. is achieved
was achieved
will be achieved

a) OyIeT JOCTHTHYT
b) nocturnyr
C) OBUT JOCTHTHYT

5. will be discussed
has been discussed
was discussed

a) obcy
b) Gyayt o6cyxaath
C) obcyxmamu

4. Use the verbs given in brackets in the proper tense and voice forms.
1. The uncomplicated turbojets (to call) straight jets.
2. The turbojets (to suit) to high altitude operation.
3. All the contracts on engines delivery (to sign) by 3 o’clock
yesterday.
. You’ll have your copy soon, the contract (to type) now.
. The helicopter (to test) next year.
. (To discuss) the plan?
. Our planes (to provide with) the new engine by the end of this
month.

~N o o1 B~
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8.

9.

The pulse-jet engine (to scrutinize) first seriously by American
military and technical men in the late spring of 1944.

Disk and rim failures in turbo-jet turbines (to overcome) now by
the application of such methods as improved gas seals, the
incorporation of methods for cooling the disk, and improved
metallurgy.

5. Comment on the use of tenses and voice in the following sentences.
Translate them.
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1.
2.

The pulse-jet engine has been given several names.

Air will be drawn in through the tail pipe, since the pressure
within the tail pipe is low and has nothing to prevent the entry
of air.

. Once engine operation has become established, the spark plug is

no longer necessary.

. In most designs the blades are twisted to maintain a favorable

angle of attack for the fluid throughout its length.

. It is essentially a turbojet in which rotating machinery has been
omitted.
. It should be noted that in general, gas turbine-propeller engines

are designed to deliver auxiliary jet thrust from the exhaust
gases in additional to the propeller thrust.

. The PS-90A2 has been designed for passenger and cargo

transportation by long-haul and mid-haul airplanes.

. The F100-PW-22 engines are out of production and are being

obtained from storage at the Aerospace Maintenance and
Regeneration Center.

. The designed experimental rig is being used to determine a

full of hydraulic parameters and to measure the sound
pressure level.

10. While Kiwi was being run, NASA joined the effort with their

NERVA (Nuclear Engine for Rocket Vehicle Application).



I'1aroasl ¢ npeajoraM B macCuBe

B aHrmmiickom s3bIke CYHICCTBYIOT NPEHAJIOKCHUSA, B KOTOPBIX

IMOCJIC CKa3yeMOro B MaCCMBHOM 3aJiore CJIICAYCT MPEAJIOT. 3aHOMHI/ITe,

IIEPEBOA TAKOI'0O IMPECITIOKCHUA
Ha4YMHACTCA C IIpeJiora.

English verbs

Russian verbs

. insist on

. refer to

. to rely on/upon

. to send for

. to speak of

. to work at/on and some other verbs.

o Ol WN B

HacTauBaTh Ha

CCHUTATHCS HA, Ha3LIBATLCS
[oJIaraThCs Ha

mociaTh 3a

TOBOPHTH O

paboTats Hag

Examples

English sentences

Russian sentences

1. These results were insisted on by
many scientists.

2. Professor Smith’s article is often
referred to.

3. This new device can be relied
on/upon.

4. The engineer was sent for.

5. The new experiment will be spoken
of.

6. This problem is being worked at/on.

Ha »tux pesynpraTax HacTauBaau
MHOTHE yUYEHBIE.

Ha cratsio npodeccopa Cmura gacto
CCBUIAIOTCSI.

Ha 510 HOBOE yCTPOUCTBO MOKHO
MOJIOXKHUTHCS.

3a MHKEHEPOM TOCTIAIIH.

O HOBOM 3KCIIEpUMEHTE OyayT
TOBOPHTb.

Hax stum Bormpocom paboTaror.

KpOMe TOTO, B AHTJIMMCKOM SI3BIKE €CTh TaKHE TJ1aroJibl, KOTOPbIC

XOTS U HE UMEIOT MOcIIe ceOst npeayiora, Ha pYCCKI/Iﬁ A3BIK IICPEBOAATCA

C MPEIJIOTOM.
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English verbs Russian verbs Example
to attend TPHCYTCTBOBAThH HA The question was
to follow CIIEIOBATH 34 answered immediately.
to influence BIIUSTH HA
to affect JIeHCTBOBATh Ha Ha Bonpoc cpa3y xe
to watch HabmoaaTh 3a OTBETUIIN.
to join MPUCOETUHUTHCS K

YacTo mociie 3TUX TJ1arojioB B MACCHBE MbI BHIUM Ipemior ‘by’.
OH OTHOCHUTCS HE K TJ1aroiy, a cleaykolieMy 32 HUM CYILECTBUTEILHOMY,
IIO3TOMY B HOI[O6HI>IX ClIydyadX Mbl MOXKEM Ha4YWHATH IICPEBOJ C
CYIIECTBUTEIBHOI0, CTOSILIEro mocie ‘DYy’, cienaB ero moIexanum
PYCCKOT0O IpeIOKEHUS.

The lecture has been attended by all the students.

Ha JICKOWU IMMPUCYTCTBOBAJIN BCC CTYICHTEI.

Bce cTyneHThl MpUCyTCTBOBAJIM Ha JIEKIIUH.

6. Translate the sentences paying special attention to the phrases in
bold.

1. Until World War 1l very little was heard of the jet engine and
the piston engine was the only type used in aircraft.

2. The discovery of nanomaterials was followed by a number of
important inventions in science.

3. These various changes are affected by means of the size and
shapes of the duct through which the air passes on its way
through the engine.

4. After the installation failed, the detailed description of apparatus
was sent for.

5. These power plants are looked after by a new mechanic.

6. Pilots can activate and deactivate afterburners in-flight, and jet
engines are referred to as operating wet, when afterburning is
being used and dry when hot.

7. The students have been asked to take part in the discussion.
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8. He has always been interested in aviation.

9. The new project was much spoken of.

10. Why don’t you answer when you are spoken to?

11. The subject will be dealt with in the next chapter.

12. The buckets of the wheel are subjected to high centrifugal
stresses.

7. Fill in the gaps using the prepositions from the oval. In some
sentences more than one preposition is possible.

upon, by, to, on,

of, at, with, for

. The problem of space exploration have just been spoken ...

. The results were affected ... the presence of magnetic field.

. This reference book have been often referred ...

. Such difficulties are met ... in engine production.

. This type of vehicle may be certainly relied ...

. The problem of aircraft noise reduction is still being worked ...
. The workers have been sent ... some instruments.

. The body is being acted ... by any number of external forces.

0 NN O A W IN

8. Replace the words in brackets with their English equivalents. Use the
correct tense and passive voice forms.

1. The four-stroke engine (ucmone3yercs) in our last construction.

2. Such a distance (0yzner mokpsita) in 4 hours next year.

3. The plane (ocnamén) a powerful engine.

4. His warning (He npuaiu 3HaUYCHHE).

5. Various attempts now (npeanpunumarorcsi) to improve the

hydrogen-boosted gasoline engine.
6. The instruction (6ru1a iepeBenena) before the engineer (mocnanu 3a).
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7.

8.

9.

Several different methods (mpemmoxensr) to utilize nuclear
energy for rocket propulsion.

The stationary vanes assembly (uaseiBaetcs) as the turbine
nozzle.

My friend always (urrepecoBacs) aviation.

10. The investigation of this phenomenon (6yzaer 3aBepiiero) by

winter.

9. Translate the sentences into English.

1.
2.

o D A~ W

-

0.

JlOKJIaTYMKOB CIyIIadn ¢ OOJIBIIUM HHTEPECOM.

Ha pemenne MHOTMX BOINPOCOB MOBIUSAIM MpPaKTUYECKHUE
TpeOOBaHUsI M OTrPAaHUYCHUS, NPEABSIBIAEMBbIE COBPEMEHHbIC
PBIHKOM.

. MeHs HUKOT1a HE CTIpalIuBaId 00 3TOM.

. [locne noknana Bam OyayT 3a/1aBaTh BOTPOCHI.

. Ha 3Tu naHHbie yke CChUIANINUCh.

. ObopynoBanue yxe ycraHaBimuBaioT? Kak Bbl Jymaere, ero

YCTAHOBSAT K IOJIyTHIO?

. Hag mpoektom 3T0i1 ycTraHOBKM paboTatoT 2 roja.
. Tpynnoctu OblIM npeogosieHsl 6marogapss OoJiee TIATEIBHOMY

aHaM3y npo0JieM, CBSI3aHHBIX ¢ BUOpaIHei.
Pabora Oyzet 3aBepiiieHa BOBpeMs.

10. HoBeiii Tun ¢QopcyHkn Obl1 pa3paboTaH COBCEM HEIaBHO

IpyIIONH MHKEHEPOB.

Writing and Speaking

1. In the text it is mentioned about several types of a jet engine. Choose
one of them, search information on the Internet and write down all the
facts and details necessary to cover the following items:

* invention background

* design of early types

* drawbacks of early types

* modern types (design, technologies used, performances)
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2. Work in a group of four. Use your notes to tell your partners about
the chosen engine. The phrases below may help you start and

successfully continue your conversation.

O

[D Starting a conversation  — The subject of my research is...

— Let me begin (with)...

— What I’m/was interested in is/was...
— Let’s start with...

— Why don’t we...?

J
—/
&
( - - .
D Asking for more details — Could you be more specific about...?
— Could you give some more details on?
— Have you come across ...?
— Could you tell us how it operates?
J
Y
&
CD . .
Provoking a response — Don’t you think that...?
I can’t understand your point...
You mean that..., don’t you?
I have doubts about...
J
Y
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Unit IV
Engine Designing

Before Start

1. Discuss the following questions with your partner.
a) What does the aviation success mostly result from?
b) What are the stages of engine designing?
¢) What innovative technologies are utilized in constructing
engines?

2. Choose from the list below the most important factors engineers
should take into consideration in the process of engine designing.
Explain your choice.

* weight

* speed

* complexity

* reliability

* life

* materials the engine is made of

* cost of production
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3. Think about adjectives for the items below and their antonyms.

Item

Adjective

Antonym

weight

light

heavy

speed

complexity

complex

simple

reliability

beauty

price

strength

Reading

1. Scan the text and mark the factors not mentioned before.

2. Read the text again. While reading match the keywords with their

Russian counterparts.

1) performance

a) CoBepIIIaTh, BHIOIHATH

2) payload

b) pesxum paboThl aBHUTATENS

3) drag

C) 3arpsi3HATh

4) to create

d) oka3bIBaTh BIMSHKE

5) power output

e) JICTHBIC XaPAKTCPUCTUKU

6) to accomplish

f) 1060BoOE compoTuBIEeHNE

7) strength

0) BBIXOJHAS MOIIHOCTb

8) loss h) BcmoMoratesbHbIe cpecTBa
9) facilities i) uenb

10) to influence j) mocturars

11) goal K) rpy30mnoabpeMHOCTD; Harpy3Ka

12) power setting

1) coznaBaTh

13) to reduce

M) OPOYHOCTh

14) to achieve

N) CHIKATh

15) to contaminate

0) moTepu
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Engine Designing

A. To move and fly any aircraft demands power. A machine that
produces mechanical power necessary for propulsion of a vehicle is
called an engine. It is constant engine evolution that decidedly
influences the aircraft performance.

B. The process of developing an engine is one of compromises.
Therefore, creating engines begins with solving very complex and
contradictory problems — determination of the most optimum
parameters permitted by modern science in the engine operating
process. Then the designers work at developing such engine
constructions that could accomplish this process without
unnecessary loss and would have the long life and the high strength.
Engineers design specific attributes into engines to achieve specific
goals. Aircraft are one of the most demanding applications for an
engine, presenting multiple design requirements. An aircraft engine
must be:

o reliable — aircraft engines must perform reliably at high
pressure, all temperatures and speeds;

¢ lightweight — a heavy engine increases the empty weight of the
aircraft and reduces its payload;

o powerful —to overcome the weight and drag of the aircraft;

e small and easily streamlined — large engines with the
substantial surface area, when installed, create too much drag,
wasting fuel and reducing power output;

o repairable — to keep the cost of replacement down;

o fuel efficient — to give the aircraft the range the design
requires.

C. The design of aircraft engines tends to favor reliability over
performance. Long engine operation times and high power settings,
combined with the requirement for high reliability, mean that engines
must be constructed so that they could support this type of operation
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with ease. Aircraft spend the vast majority of their time traveling at
high speed. This allows an aircraft engine to be air cooled. The amount
of air flow an engine receives is usually designed according to the
expected speed and altitude of an aircraft in order to keep engine
working at its optimal temperature.

D. Besides, engine designers, experts in the field of automatic
control, measuring and information systems also take part in
developing engines. They make every effort to get units that could
meet all modern requirements.

E. Today we speak about the necessity to create nuclear,
plasma, ion and other exotic engines. It is also quite necessary to
have "clean" aircraft power plants, that is, aviation engines which
do not contaminate the environment due to usage of hydrogen as the
main fuel. Aircraft engine building is a fast developing branch of
industry. The engine complexity doubles every 15 years. Aircraft
engine designers must be well educated and able to solve the most
difficult problems by using all modern knowledge, techniques and
facilities.

Comprehension Check

1. Which part of the text A-E provides with information on:
1. Basic things for engine building.
2. Innovations in engine design.
3. A machine for generating mechanical power.
4. Specialists involved in the process of engine construction.
5. Factors, providing good engine operation and reliability.

2. Answer the questions.
1. What kind of machine is an engine?
2. What is the primary task of any engine?
3. What other specialists (except engine designers) are involved in
the construction of aviation engines?
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4. What qualities should aircraft engine designers possess to meet
modern requirements?
5. What is new in the field of aircraft engine design today?

3. a) Find in the text the English equivalents to the word combinations:

TpeOOBaHUs K KOHCTPYKILIUH, 00J1aCTh
MPUMEHEHHUs, IUIONIab IOBEPXHOCTH,
aBUAIIMOHHBIE CIJIOBBIC YCTAHOBKH,
JUIMTENIBHBIN CPOK KCIUTyaTaliH,
OINpeNEIeHNE ONTHMANBHBIX IapaMeTpPOB,

OBICTPO pa3BHUBAIOIIASICS OTPACIb
MIPOMBIIIIEHHOCTH

b) Speak about the context in which they are used.

4. a) Fill in the chart according to the content of the text.

Engine Designing

L S

b) Compare the result with that of two other students. Speak on the
topic using the chart above.
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Language Focus

1. a) Match the nouns on the left with their definitions.

1. | aircraft a. | something successfully finished

5 | advancement b. the usg of physical strength or power of
the mind

3. | achievement c a method of doing something that needs
skill

4 | effort d |mpro_vement, devel_o_pment or movement
to a higher rank facility

5. | facility e a sys_tem that makes a particular activity
possible

6. | loss f. | inability to keep something

7. | techniques 0. a flylng machlr?e of any type, with or
without an engine

b) Now it's your turn to define the words.

SN A .

movement
performance
requirement
strength
specialist

® 20 o w

2. a) Put the words below into the correct column of the table.

steam
exhaust
demand
influence
performance
combustion

fix
heat
blade
result
burn
power

invent
change
export
degree
melt
process
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Verbs Nouns Both verbs and nouns

b) Mark the stress of all the words according to the part of speech they
belong to. Practise their pronunciation aloud.

3. Rearrange the words to get true sentences. Mind, the very first word
is the beginning of the sentence.
a) Any / propulsion / unit / a / engine / be / called / can.
b) The / were/ first / units / plants / steam / power.
c) Turbojet / the / speeds / suitable / high / engine / for / most /
forward /is.
d) The /stages / an/ engine / varies / of /compressor / with / in /
axial / number / design / an.
e) Fuel / chamber / in / be / combustion / must / the / burnt.
f) There / thrust / for / engine / methods / are / of / turbojet / a /
increasing / some / the.
g) Thrust/ force/ an/ tending/is/ applied/ a/ produce/ in/motion/ to /
body/.

Grammar in Use

CreneHn cpaBHeHHUs MPUJIAraTeJbHBIX M HapeYni

B aHrmiickomM  s3bIK€ €CTb TpPU  CTENEHU  CPAaBHEHMS
NpUJIATaTeNIbHBIX W HApeuWil: TOJOXUTENIbHas, CpaBHUTEIbHAs,
IIPEBOCXOHASL.
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a) OILHOCJ'IO}KHLIC u qacCTb ABYCJIOKHBIX ImpujIaraTCibHbIX,
OKaHYMBAIOIIUXCS Ha -, 06pa3y}0T CpaBHUTCJIbBHYIO CTCIICHb MPU
oMot cypgukcos -er, -est:

high - higher - highest

fast - faster - fastest

heavy - heavier - heaviest

6) MHOTOCIOXXHBIE W OOJBIIMHCTBO JBYCIOKHBIX MPHUIATaTeNbHBIX H
Hapeuuii, OKaHYMBAIOIIUXCS Ha -ly, 0Opa3yroT CTeneHu CpaBHCHHUS C
moMomsio more (6omsiie), less (mensine), Most (mambonee), least
(nanmenee):

interesting - more interesting - the most interesting

beautiful - less beautiful - the least beautiful

B) Hexoropwie mpumaratenbHble 0Opa3ylOT CTENEHW CpPaBHEHHUS OT
JIPYruxX KOpHEH:

good - better - (the) best

bad - worse - (the) worst

little - less - (the) least

many (much) - more - (the) most

far - farther - (the) farthest (nanexuii, nanpHuif)

far - further - (the) furthest (mamsHelimmii, nOGaBOYHEIIA)

r) CpaBHUTENbHbBIE KOHCTPYKIUH:
1. as...as (Takoii e KaK)
not so...as (He TakoM ke KaK)
more...than (6osiee uem/ GostbIie YyeMm)
less...than (MeHee yem/ MeHbIIIE YeM)
. the more...the better (uem Gosbre, Tem nyde)
ThIS text is as big as the previous one.
My report is not so long as yours.
We had more classes yesterday than you.
The more you know, the better.

R
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n) TlpeBocxomHasi CTENEHb MOXET OBITh YCHJICHA YIOTpeOIeHUEM
nepen Heto by far wiu far, a cpaBHuUTEeNBbHAS CTETICHD YCHIIUBACTCS TIPH
momMoIH ciosa much.
The deposits of oil in Russia are by far the richest in the world.
3anesxu Hed Ty B Poccuu ropasno Goraue Bcex APyrux B MUpE.
Gas weighs much more than air.
I'a3 BecuT HaMHOTO OOJIbIIIE, YEM BO3IIYX.

1. Which of the words are adjectives in the comparative form?

larger lighter other glider
wider colder more easier
winter spider over pointer
eavier driver lower further

2. Fill in the table according to the example using either the
comparative or superlative.

a) high higher the highest
small
great
simple
cheap
strong
b) modern more modern the most modern
efficient
lightweight
attractive
popular
significant

3. Translate from English into Russian. Pay special attention to the
underlined phrases expressing different degree of comparative and

superlative forms.
1. CF 34-10 A power plant is a more compact, shorter engine with
fewer stages and has a completely different mounting structure.
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10

11.

12.

13.

. Plasma propulsion systems, in contrast to chemical ones, offer

much greater exhaust speeds.

The more powerful the engine, the greater the distance the
plane can cover.

Commercial and government best practices were evaluated and
modified to fit the needs of the F100 engine program.
Following the financial crises in August 1998, the PS-90A
engine became far more attractive for Russian operators than its
Western counterparts.

A small amount of hydrogen added to the normal intake air and
gasoline mixture greatly improves overall combustion quality
by allowing nearly twice as much air for a given amount of fuel
introduced into the combustion chamber.

This is more energy efficient way because it saves energy by
reducing the amount of engine pumping needed.

Airbus and Boeing could have no fewer than four now wide
body aircraft on sale between them.

The Airbus decision to develop an aircraft significantly larger
than the 747-400 clearly helped to differentiate the new A380
in terms of both size and unit cost.

. Experiments have shown that the amount of air which flows

into the tail pipe can be several times as which as that which
flows into the inlet.

Diesel engines tend to have their torque peak quite low in their
speed range.

This provides smoother control over heavy loads when starting
from rest, and, crucially, allows the diesel engine to be given
higher loads at low speeds than a gasoline engine, making it
much more economical for these applications.

Deep-space vehicles going past Mars must rely on nuclear
power sources, because solar energy gets too weak at long
distance from the sun.
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4. Open the brackets and use appropriate comparative and superlative

forms.

1.

Most airplane materials are now made out of composite
materials that are (strong) and (lightweight) than most
metals.

. Modern turboprop engines are equipped with propellers that

have a (small) diameter but a (large) number of blades for
efficient operation at much (high) flight.

. It became readily apparent that a (good) job has to be done in

supporting the F-100 engine fleet.

. The problem of aircraft noise is one of the (bothersome)

problems.

. The rocket equation states the intuitive fact that the (fast) you

throw propellant out from a spacecraft, the (little) you need to
execute a rocket-born maneuver.

. Air transport can and will make (far) progress.
. Airplane can fly at (high) speed than helicopter.
. The (great) advantage that many digital instruments have is that

they don’t have any moving parts.

. The GDI (Gasoline Direct Injection) engine produces a (fine)

mist of gasoline in the cylinder which leads to (clean) burning
and more power.

10. The fuel cells have the (high) efficiency in power generation,

reaching over 60%, compared to a gasoline-powered car which
has 20%.

5. Translate from Russian into English.

1.

brnaronapsi cBouM XxapakTepuCTHUKaM, NAaHHBIA TUN JBUTaTENs
CIOCOOEH KOHKYPHPOBAaTH C CaMBIMHU JIYUIIMMH MHPOBBIMHU
JBUTATEJISIMU 3TOT'O Kjlacca.

2. DTa KOHCTpYyKIHA siBisiercst Ooinee 3(pdexkTuBHON, HO OHA H
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3. bornee XONOMHBIA BO3JYX CMEUIMBAETCS C TOPSYUM BO3IYXOM
Ha BXOJIC B JBUTATEIb.

4. ®ponranpHas 00JacTh TYpOMHBI HAMHOTO MEHBLIE, YeM
(dhpoHTaBEHAS 00J1ACTH KOMITPECCOpa M KaMePhl CTOpPaHuSL.

5. PesynbpraToM yBenmueHHus oObEMa sBIsETCS Ooiiee BBICOKAS
CKOPOCTb.

6. Jsuratens F 100 — 310 camplii O€30MacHBII M CaMBIid
HaA&KHBIA  BUraTeNb, BBIMYCKACMbIM Ui  CaMOJIETOB-
00MOapIMPOBIIUKOB.

7. Iockonpky  agpuratenb J 73 cHaOXeH  BXOJHBIMHU
HaTPaBJISAIOUIMMH JIOTIATKAMH C U3MEHSIEMBIM YTJIOM, OH MOXKET
Pa3roOHATHCS ropasao ObICTpee, YeM paHbLIe.

8. Ilocnennee BpeMs CaMOJIETHI-TIEPEBO3YHKH CTamu
MOJTE30BaThCSl  OONBIIMM CIHPOCOM OCOOEHHO Yy a3WaTCKUX
KOMITaHHH, BBIIOJTHSIOIINX I'PY30TI€PEBO3KH.

9. Uem Oomnblie SHEpruu BhIpabaThIBAacT TypOWHA, TEM MEHBIIE
CTaHOBUTCS CKOPOCTh BBIXJIOITHBIX ra3oB
TypOOBEHTUIIATOPHOTO IBUTATEIIS.

10. B HekoTOphIX ciydasx camoi€Tel He Tak 3()QEeKTHBHBI, Kak
BEPTOJIETHI.

Speaking

1. Look at the three engines below. What type of engines are they?
Explain your answer.

Fig. 1
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Fig. 2

2. Work in pairs. The two columns below contain some advantages and
disadvantages of aero engines. Match them to the engines.

Advantages Disadvantages

*powerful *not very powerful
*streamlined arrangement ~ *expensive

*runs well *complicated

*has good shape *needs more spare parts
*small drag *too large

*reliable *fuel inefficient
*lightweight *heavy enough
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3. Work with another pair of students and compare your ideas. Give
some reasons to back up your point of view. The following phrases may
help you start and successfully continue your conversation.

o)

Starting a conversation - First of all Id like to...
— As far as [ know...
— The subject I’'m going to speak about is
— I want to begin with...

o)

Agreeing -Yes, you are definitely right.
— I agree that...
— Maybe you are right.
— That’s true.

~N

Asking for opinions  — What do you think?
— Do you agree (with that)?
— What’s your opinion on...?
—What about (you/these factors etc)?

~N

Disagreeing — I don’t think so.
— I’m not sure about that.
— No, definitely not.
— I’m afraid, I can’t agree.
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Writing

These are two other types of engines: a horizontally opposed twin
cylinder engine and a twin engine. Compare them on the items used in
Exercise 2 in Before Start. Write a short report on the work done. Use
about 80-100 words.

horizontally opposed
twin cylinder

Fig. 4
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unit Vv
POWER PLANT

Before Start

1. Discuss the following questions with your partner.

a) What attributes should engineers design into engines to achieve
specific goals? b) What should an aircraft power plant be?

¢) What is a propulsion system in an aircraft for?

2. Brainstorm all possible ideas related to the topic.
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Reading
1. Read the text and check if your predictions were correct.

2. Read the text for the second time. While reading, fill in the chart
according to its content.

requirements for
aircraft power plant

Power Plant

Any kind of vehicle must move. The ability to move demands
power. A machine that produces mechanical power or energy is called
an engine or a power plant. Every engine must meet a number of
requirements. First of all engines must have the maximum power (or
thrust) for minimum weight. Therefore every engine is to have the
reduced weight per horse power of the engine. The weight in pounds
per horse power output may be defined as weight/ power ratio.

Then the fuel consumption must be as low as possible. And on the
contrary the amount of power produced from consumed fuel for a given
period of time must be as high as possible.

Another demand is proper engine flexibility. Flexibility is the
ability to run smoothly and perform properly at all speeds and through
all variations of atmospheric conditions.

One more important requirement is the engine reliability. The
engine is to have a long life with maximum of time between overhaul
periods.
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Besides, any engine must be started easily and carry its full load in
a few minutes.

The necessity of carrying away excess heat developed by the
engine has always been a problem of first importance too.

As mentioned before the power plant is a means of propulsion.
Nowadays there exist many types of engines used for various purposes.
There are gasoline engines, diesel engines, gas turbines, jet engines and
rocket engines. Each of them has certain advantages and disadvantages
over other forms of power plant.

Comprehension Check

1. a) Give the English equivalents for the following Russian words and
word combinations.

A) CuoBasi yCTaHOBKa,
CIIOCOOHOCTD,

amnmapar IS IBWKCHHS,  BEIINYHHA,
TpeOOBaHWE,  JIBUTATENb, pPEMOHT,  Bec,
BBIXO/, KOX(PQUIHMEHT, 1elb, TOIUIMBO, H3JIHIICK,
norpebdieHue, MPHUCIIOCOONIIEMOCTh,  HAJIeKHOCTh

b) ompenensats,  cymecTtBoBaTh,  BeIpaOaThIBAaTh

b) Now say in your own words what context they are used in. If
necessary, refer to the text again.

2. Match the phrases on the left to the phrases on the right.

1. All engines must have

a) may be defined as weight/ power
ratio.

2. Every engine is to have

b) be as low as possible.

3. The weight in pounds per horse
power output

¢) with maximum of time between
overhaul periods.

4. The fuel consumption must

d) the maximum power (or thrust)
for minimum weight.

5. The engine is to have a long life

e) the reduced weight per horse
power of the engine.

69



3. Answer the questions.

1. What machine produces thrust?

2. What must the weight of any engine be?

3. What is the engine flexibility?

4. What must the period between engine overhauls be?

5. What necessity arises due to excess heat of the power plant?
6. How can you characterize the aviation power plant?

7. What types of engines do there exist nowadays?

Language Focus

1. Find the correct explanations on the right for the terms on the left.

1. engine

a) a measure of the rate of doing
work expressed as the work done per
unit time

2. requirement

b) the amount produced, as in a
given period

3. power C) necessary changes to run
smoothly and perform properly at all
conditions

4. output d) going beyond permitted limits

5. flexibility e) a machine that produces
mechanical power or energy

6. overhaul f) examination of details or machines
and if necessary to make their
repairs

7. excess g) a demand

2. Use the terms from Exercisel to fill in the gaps.

a) The turbine provides the

accessories.

to drive the compressor and

b) The steam engine could not fully meet all the and it
leads to the design of a new type.
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c) The conventional piston engines are not suitable for speeds in
of 500 miles per hour because of propeller limitations.

d) The turbojet is most suitable for high forward speeds.

e) Different engines have different power

f) The and repair of all accessories constituting the fuel, oil
and air are carried out by our company.

g) One of the most important demands in the process of engine
designing is its

3. a) Make meaningful collocations. Translate them into Russian.

1. mechanical a) consumption
2. reduced b) conditions
3. fuel C) requirement
4. engine d) weight

5. atmospheric e) period

6. important ) power

7. overhaul g) flexibility

b) Make sentences of your own to illustrate their use.

4. Watch a video about the new auxiliary power unit APU-120 at
https://www.youtube.com/watch?v=ID7m53Gfg38 and enumerate all
unique features it possesses. What type of aircraft can it be installed
on?

Grammar in Use

MopgaJbHBbI€E IJI1aroJbl

MonmanbHBIME IIarojlaMH SIBILIFOTCS TJIaroiisl can, need, should,
ought (to), may, must.

Coxpawennvie @opmui: can’t, couldn’t, needn’t, shouldn’t,
oughtn’t, mayn’t, mustn’t.
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MopanbpHble I1aroybl 0003HA4YarOT HE ACHCTBHE, a CIIOCOOHOCTD,
JIOMYCTUMOCTh, ~ BO3MOXHOCTb,  BEPOSTHOCTb,  HEOOXOIUMOCTh
COBEpILECHHUS IEVCTBUA.

B cpaBHEHWU CO CMBICIIOBBIMU TJ1arojlaMd MOJIAIBHBIC TJIaroJibl
UMEIOT PpsiJi 0COOEHHOCTEH:

a. CamocTosTeIbHO OHHM HHKOTJA He yHoTpeOstorcs. TOmbKo B
COYCTAaHUM C HEOMpeaeneHHOH (OPMON CMBICIIOBOTO  TJIaroja.
CMBICJIOBOI TJIaroJi MOCIe MOJAJIBHBIX TJIarojIOB CTOUT B UHPUHHUTHBE
be3 uacmuyvr t0 (MCKIIOYCHHE CoOCTaBiseT riaroi ought to).
MoganpHble TJarojbl B COYETAHHH CO CMBICJIOBBIMH 00OpPa3yroT
CJIO’KHOE TJIarojbHOE CKa3yeMoe.

The weight of every engine_must be as low as possible.

N. B. * V »5kBuUBaJE€HTOB MOIAJIBHBIX IUVIArOJIOB YacTuua to
MPUCYTCTBYET.
**  DKBUBAJIEHTHl MONAJIBHBIX TIJIArOJIOB HMMEKT HE TOJIBKO
CaMOCTOSITEIbHOE JIEKCUYECKOE 3HAuYeHHe, HO M BOCIOJHSIOT
HEI0CTAOIINE BPeMEHHbIe ()OPMbI STHX TJIaroJioR.
OkeuBajeHT can — to be able to (am /is / are able to
was / were able to
shall / will be able to).
She will be able to help you tomorrow.

0. Moaaanme TJ1aroJjibl HE U3MCHAIOTCA 110 JIMIOaM U 4YucCjiaM, T. €. B
TPETHEM JIMIIE €TUHCTBEHHOTO YKC/Ia HE UMEIOT OKOHYAaHHS -S (-€S).
Fuel consumption should be low.

B. BompocurenbHyto n oTpuLaTeNbHYIO (GOPMBI MOJIAIBHBIE TIIATrOJIbI
00pasyroT 6e3 nomowju Opyeux 6CnOMO2amenbHbIX 21a20J108.
Can scientists create an engine with inexhaustible power?

r. MojanpHble T71aroibl He UMeroT (GopM MHOUHHTUBA, MPUYACTHS,
TepyHIUS.
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A. MonanpHbIE T1aroiasl He UMeoT (opM OyAyIIero BpeMeHH .

e.

I'maroner can, may umerot ¢opmy mporreaiiero spemenn (could,
might), a rimaros must ¢popMBI IPOILIEAIIEro BpEMEHN HE HMEET.

MoaajbHbIe€ IJ1arojbl H X 3JKBUBAJIEHThI

Modals, semi- Present Past Future
modals- and

their meanings

Can=be able to | can could | e
1. Moub, yMmeTb, _
GBITE am was +ableto shall / will be
CHOCOBHEIM is +ableto were able to

2. Pazpemenne are

3. Comuenwue,

YAVBJICHHUE

May= be may might | -
allowed to

1. Mory, moxso | am was +allowed to | shall / will +be
(paspernenmue) is +allowedto | were allowed to
2. Bo3MOKHO, are

HaBepHoe (50%

-51 BEPOSATHOCTB)

Must=have to must | e | e
1. domxkeH,

HaJI0, Hy’KHO have to had to shall/ will
2. JlomxHO has to +have to
OBITh, OYEBUIHO,

BEPOATHO

(90%-s BeposT-

HOCTB)

Ought oughtto | | e
to=should

JlomxkeH, should

JIOJOKEH OB,

CIIEZIOBAJIO ObI

Need need needed shall /
HyxHo, Ham0 will+need
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1. Translate the sentences paying attention to the modal verbs and
semi-modals.

1.

O© 00 N O Ol

Aircraft engines must perform reliably and safely under all
reasonable conditions.

. Aircraft engines have to operate at high power settings for

extended periods of time.

. With the absence of a radiator, aircraft engines can boast lower

weight and less complexity.

. An aircraft engine must be capable of operating at sufficient

altitude for the aircraft.

. Will your team be allowed to continue the research?

. He has to write a detailed report on the test.

. The engineers mustn’t break the safety instructions.

. Early engines could not consume small amount of fuel.
. May machine tools be made of pure iron?

10. This aircraft needs no refueling.

2. Correct mistakes in the following sentences.

1.
. He hadn’t to write a detailed report of the test.

. She didn’t can work in the laboratory on Sunday.

. You ought be polite with other people.

. Will be you able to make a report next month?

. The scientist must elaborates the plan of his research.

. The majority of metals may to become harder after they have

~N o ok Wi

8.
9.

This new car can to move without a driver.

been cold-worked.
Must be non-recycle plastic burnt?
They weren’t allowed determine the constituents of this steel.

10. I think you should asked the opinion of your scientific

supervisor first.

3. Translate the sentences into English.

1.
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2. Cnenyer paccMOTpPETh TPEATIOKEHUS ITOM KOHCTPYKTOPCKOM
TPYIIIIBL.
3. Yraepoaucrass cranb HE MOXET  HCIONB30BAaTBCS LIS
M3TOTOBJIEHHUS IIACCH CaMOJIETa.
4. Hy>XHO TIpOBEpUTH TIOKa3aTeIH pabOThl HOBOW YCTAHOBKH.
5. Bo3moxHO, 0T4ET OyAeT 3aBepIIEH B CPOK.
6. MbI JOIDKHBI OyZIeM COCTaBHUTh JOKIAA 00 SKCIIEpUMEHTE depes
HEJEeIIIO.
7. Hy)kHO mpoBecTH THIATEIBHBIA OCMOTP KOMIIpECCcOpa B ITOMU
CHUJIOBOM YCTaHOBKE.
— ¥V MeHs 3aBTpa SK3aMeH.
— 51 nymaro, Tebe creayeT K HeMy TIIaTeIbHO MOATOTOBHTHCS.
8. MHe He HykHa IOMOIIIb. 5] caM CIPaBIIOCH C 3TUM 33/IaHHEM.
9. Bam He mpuzaercs MPOBEPSATh pe3ynbTaThl eme pa3. Mel
YBEPCHLI, YTO OHU TOYHEIC.

MopaabHble 11arojbl ¢ nepgeKTHbIM HHPUHATHBOM

Modals+Perfect Infinitive

Can + Perfect Infinitive — 00buHO ymoTpeOisieTcsi B
OTPHULIATENIBHBIX U BOMPOCUTENBHBIX MPEITIOKECHHUSIX, KOT[a TOBOPSIIIHIA
BBIP@XKACT COMHEHHE W IIEPEBOJMTCS CICIAYIOIMM 00pa3oM: He
Moetungunumus; He Mmodxcem Ovimb, umoObl. B BOIPOCHTENBHBIX
IPEIOKEHHSIX CIIOBOM HeYJiCeli.

She cannot have done this translation by herself. — He moxer
OBITh, YTOOBI OHA CaMa BBIIIOJIHMIIA nepeBoOa.
Can she have done it? — Heyxenau oHa caenajia 310?
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Could + Perfect Infinitive — ynorpe6usiercs:

a) B Te€X CIydYasx, KOTAa B MPSIMON pedd ciemoBayio Obl yIOTPEeOUTH
can+ Perfect Infinitive;

0) B YCIIOBHBIX MPEIJIOKCHUSX TPETHETO TUTIA;

B) BBIP2XKACT OUYCHb HEOOJNBIIYI0 YBEPEHHOCTh B TOM, YTO JICHCTBHE
MIPOH30IILIO;

T) BBIp@XKAeT yIpeK.

Peter said that Helen could not have done this translation by herself. —
HI/ITCp CKasal, 4To XejeH He Morjia OHa BBIMIOJHUTL 3TOT EPEBOI.

If she had asked me, | could have helped her translate this instruction. —
Ecmu Ob1 oHa mompocuia MeHs, s Obl MOMOT €i TepeBecTH

HHCTPYKIIUIO.
How could | have forgotten about it! — Kak st mor 3a6sITs 06 3TOM!

May + Perfect Infinitive Boipaxkaer mnpeanonoxenue (50%
BEPOSATHOCTH ), KOTOPOE OTHOCHUTCS K MIPOIIEIIEMY BPEMEHH.
They_may not have finished testing the engine. — Onu, BeposTHO/
BO3MOYKHO/ MOYKET 6BITL, CIIC HC 3aKOHYMUIIN UCIIBIThIBATh ABUI'ATCJIb.

Might + Perfect Infinitive ynorpebmnseres:

a) B TeX cily4asx, KOrja B MPsMON pedud cieoBaio Obl yrmoTpeOUTh
may+ Perfect Infinitive;

0) B yCIIOBHBIX MPEJIOKEHUAX TPETHETO TUTIA;

B) BBIpaXKaeT OYCHb HEOOJIBIIYI0 YBEPEHHOCTh B TOM, YTO ACUCTBHE
MIPOU30ILLIO.

We were told that they might not have finished testing the engine. —
Ham ckazanmn, 4To OHM, BEPOSTHO / BO3MOXKHO/ MOMKET OBITh, €Ile HE

3aKOHYMUJIN IIPOBEPATH ABUTATCIIb.

If we were not too busy yesterday, we might have visited you. —
Ecnu Obl MBI HEe OBLTM TaK 3aHATHI BYEpPA, MBI, BEPOSTHO / BOBMOYKHO/

MOXET 6I)ITI), HaBECTHJIM ObI BacC.
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Must + Perfect Infinitive seipaxaer mnpennonoxkenue (90%
BEPOSATHOCTH), KOTOPOE OTHOCHTCS K TIPOLIEIIIEMY BPEMEHH.

They must have finished testing the engine. — Ouu, K0mKHO OBITE/
BGDOHTHO/ CKOPEEC BCCro, 3aKOHYMJIN NCIIBITHIBATH ABUI'ATCIIb.

Should /Ought (to) + Perfect Infinitive BeipaxkacT KpUTHUKY WK
YIIPEK [0 OTHOUIEHHIO K MPOIIE/IIIEMY.

You should have done the translation by Monday. — TeGe
CIICJIOBAJIO CJIENIaTh MEPeBOA K TOHEACIbHUKY. ThI JODKCH OBLI

CACJIaTh NEPCBOA K MOHCACIIBHUKY.

Needn’t + Perfect Infinitive BeipaxkaeT oTcyTCTBHE HEOOXOAUMOCTH
COBEPIIUTh [CHUCTBHE B MPOILIOM, XOTS JCHCTBHE YKe OBLIO
COBEILICHO.

You needn’t have told a lie. — Tebe HEe HYXHO OBUIO TOBODPHUTH
HENPAaBJy.

4. Translate the sentences paying attention to modal verbs with the
perfect infinitive.
1. If all measures had been taken, this might not have happened.
2. You should have collected the necessary material before you
started carrying out the experiment.
3. They could have helped us. They had enough free time.
4. The scientists may have tested the new equipment in the
laboratory.
5. You needn’t have provided him with this information. He is our
competitor.
6. Can he have said it? You must have offended him.
7. They might have solved the problem they had to face while
starting the engine.
8. Let’s hurry up! She must have been waiting for us for an hour.
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9

. I could have given you hundreds of examples where this system
had been used. But you were not interested in it then.

5. The phrases in brackets below contain modal verbs. Replace the
phrases in Russian with their English counterparts.

1

8.
9.

1

. Different types of engines (momxHo ObITh MMeroT) advantages
and disadvantages over other forms of power plants.

. Nuclear reactions (moryt co3maBats) much higher temperatures
than the temperatures the materials (moryt) withstand.

. The work (momxno ObITh TpoBomMIack) in secret for a long
time.

. This kind of power plant (mor ucmoms3oBatecs) in this engine
much earlier.

. We (cnenyer nposeputs) the results once again.

. They (e mormm cosepmuth) Such a mistake. | (me mory
TIOBEPUTH).

. The majority of reciprocating engines (Bo3M0KHO ABIISIOTCS) air

cooled.

You (cnenoBaso 0s1 u3yuuts) this problem beforehand.

The students (ue HyxHO 66110 enaTh) all exercises in writing.

0. We (ue moruiu Tepriets) that noise any longer.

Speaking

1. In the text it was spoken about some types of power plants. Do a
search with your partner and find information on one of these forms.

Cover
*
*
*

*
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2. Work with another pair of students and share the information on the
work done.

Phrases from Speaking (Units 2, 3, 4) help discuss the results of your
research.

Writing

Rearrange the words in each line to make meaningful sentences. Write
them down. Mind, the first word is the beginning of the sentence.
1. The / engine / power/ produces/ machine/ called/ is/ that/an.
2. A/ propulsion/ means/ a/ power/ is /plant/ of.
3. The/ consumption/ to/ designers/ solve/ fuel/ want/ problem/ of/
the.
4. Today’s/ powered/ turbofan/ airplanes/ by/ engines/ are/
modern.
5. Do/ the/ was/ engine/ you/ know/ what/ like/ first?
6. Under/ free/ a/ years/ average/ field /conditions/ of/ brake /give /
trouble / disc /should / service.
7. How/ hydraulic / might/ the /you /fuel /change?
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Unit VI
GAS TURBINE ENGINE COMPONENTS

Before Start

1. Do the Quiz. What do you know about gas turbine engines? Choose
the correct answer a, b, c or d.

80

1. The invention of the gas turbine engine goes back to
a) 1600's b) 1700's c) 1800's d) 1900's

2. In the field of aviation the idea to power an aircraft by a gas
turbine belongs to
a) an Englishmen b) an American c) a Frenchmen d) a German

3. The world's first turbojet powered aircraft belonged to
a) Heinkel  b) Electric Motors ) Pratt and Whitney d) Concord

4. Which of the types below doesn't belong to the group of gas
turbine engines

a) turboprop b) turbojet ¢) impulse d) turboshaft

5. In gas turbine engines there is /are ..... major type(s) of
compressor

a) one type b) two types  c) tree types d) four types



Reading

Read the text to find out more about gas engines.

Gas Turbine Engine Components

The turbine engine consists of a rotary air compressor with an air
intake, one or more combustion chambers, a turbine and an exhaust
outlet.

There are two basic types of rotary air compressors: a centrifugal
flow compressor and an axial flow one.

The centrifugal flow compressor is a single or two-stage unit
which has an impeller to accelerate the air and a diffuser to produce the
required pressure rise. The axial flow compressor is a multistage unit
with alternate rows of rotating and stationary blades to accelerate and
diffuse the air until the required pressure rise is obtained.

The combustion chamber has the difficult task that is to expand the
air passing through the engine by burning fuel in the air stream.
Although all combustion chambers work on the same principles, they
may be installed in the engine in some different ways. The multiple
combustion chamber layout is often used with engines having
centrifugal compressors. Annular combustion chambers are used with
engines having axial compressors.

The turbine provides the power to drive the compressor and
accessories. It extracts energy from the hot gases released from the
combustion system and expands them to a lower pressure and
temperature. The turbine may consist of several stages, each using one
row of stationary guide vanes and row of moving blades.

The exhaust system passes the turbine discharge gases to
atmosphere at a velocity, and in the required direction, to provide the
resultant thrust.
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Comprehension Check

1. a) Find the English equivalents for the following Russian words and
word combinations:

POTOPHBII KOMIIpEccOp  BO3IyX03a0OPHUK KOMIIpeccopa
mudpdy30p  HEHTPOOEKHBI KOMIIPECCOpP  OCEBOW KOMIIPECCOP
pabouee KOJIECO  BBITYCKHOE OTBEPCTUE  TEPEMEHHBIC PSIIIbI
pe3yIbTUPYIOIIAs TATa  KOJbBIIEBas KaMepa CrOpaHus
BCIIOMOTI'aTCJIbHBIC arperaTbl ABUTaTCIIA BBIXJIOITHBIC I'a3bl
HAIPABJISAIONIUE JIOTTATKA

b) Now say in your own words what context they are used in. If
necessary, refer to the text again.

2. Answer the questions according to the text.
1. What components does a gas turbine engine consist of?
2. How many basic types of rotary air compressor do you know?
3. What is the function of the diffuser?
4. What types of blades are there in the axial flow compressor?
5. Where is the fuel burnt?

3. @) The cutaway diagram shows a gas turbine engine, its main parts
and processes that occur inside the engine. Give their Russian
equivalents.

Air Inlet / Combustion Chambers” Turbine".

Cold Section Hot Section

b) Say some words about work each of these parts and processes does.

82



4. Watch a video about the CFM-56 a turbofan engine at
https://www.youtube.com/watch?v=Wh4Furbn1Gk .
a) Fill in the table.

Component Function

b) Compare a gas turbine engine and a turbofan engine on the
parameters mentioned. Which of these engines has advantages over the
other type?

Language Focus

1. a) Match the verbs with their definitions.

1. to accelerate a) to get; acquire

2. to diffuse b) to make or become greater in
extent, volume, size, or scope;
increase

3. to obtain ¢) to free from smth; cause to leave

4. to expand d) to obtain from smth. else;
to withdraw

5. to provide e) to increase the velocity

6. to extract f) to supply; furnish

7.to release g) to spread in all directions

b) Make up some sentences leaving a gap in each sentence for your
partner to fill it in with the most appropriate verb from the table.
Exchange your sentences, fill them in, check the results.
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2. Complete the sentences below using the words from the box.

combustion stages stream fuel air engine expand vanes

moving pressure axial energy row impeller

. Annular combustion chambers are used with engines having

______compressors.
. The turbine extracts __ from hot gases released from the
____system and expands them to a lower __ and
temperature.
. The centrifugal-flow compressor hasan __ to accelerate the
. The task of the combustion chamber isto _ the air passing
throughthe _ byburning___ intheair
. The turbine may consist of several __ | each using one
__ ofstationaryguide  andonerowof _ blades.

3. Fill in the table with missing parts of speech where possible.

VERB NOUN ADJECTIVE PARTICIPLE I/ 11
moving
pressure
axial
energy
combustion
expand
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4. Read the text. Replace the underlined words with the words from the
box. Translate the sentences into Russian.

powerful geometry appropriate power components

The gas turbine engine takes air from the atmosphere and, after
compressing and heating, it uses some of its energy to drive the turbine.
The mechanical arrangement of the gas turbine engine is simple. It
consists of two main rotating parts, a compressor, a turbine and a
combustion chamber. The turbojet engine is most suitable for high
forward speeds. At aircraft speeds below 450 miles per hour the jet
engine is less efficient than a propeller-type engine.

Grammar in Use

CocaararejibHOe HAKJIOHEHUE

Cocnaratenpioe Hakimonenue (The Subjunctive Mood) -
BbIpa)kaeT JEWCTBUE HE pealbHOE, a MpeaIojiaraeMoe, yCIOBHOE WIIH
xenaemoe. Ha pycckuil si3pIK NEpEeBOOUTCS couemanuem 2nazoia 6
dhopme npoweowiezo epemenu ¢ wacmuuyeil «ovly.

Brenrnme npusHaku cociarareabHOro HaKJIOHEHHS:

a) should, would, could, might +undunuTus 6e3 yacTuubl «to»,
€CIIM BBICKA3bIBAHUE OTHOCHTCS K HACTOAIIEMY U OyIyIIEMY BPEMEHH.

It’s a pity you can’t come tomorrow. Peter would help you.
Kanb, 9T0 BB HE MOXKETE NPUNTH 3aBTpa. [leTp momor ObI Bam.

6) should, would, could, might + nmepdexTHblii MHPUHUTHB Ge3
4acTHIBI «t0», €CIM BBICKAa3bIBAHHE OTHOCHUTCS K HACTOSIIEMY H
OyaymiemMy BpeMeHH.

Why didn’t you phone him yesterday? He would have helped you.
[Touemy BbI He O3BOHMIN eMy Buepa? OH MoMor ObI BaM.
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CoclaratelbHO€ HAKJIOHEHHE B OPUAATOYHBIX  HIPCATTOKCHUAX

YHOTpeOIIsIeTCS:

1. Mocae 0e3IMYHBIX 0DOPOTOB JUIS BBIPAKCHUS COBETA, YIpPEKa,
MOPAJBHOTO JIOJITa:

necessary that HEOOXOANMO
important somebody or Ba’KHO

Itis desirable something should (must | *xenarensHO
required BCex Jini) | Tpebyercs

It is desirable that he should be here at 5 o ’clock.
Kenamenvno, umoont on 6111 30ecw 6 5 wacos.

2. ITocJe r/1aroy10B, BHIPAXKAIOIINX COBET, JKEIaHUE, TPUKa3:

suggest, propose npesaraTh

order MPHKAa3bIBATh

demand TpeboBaTh

recommend PEKOMEHIOBATh

advise COBETOBAaTh

request etc. CIIpalInBaTh, 3alpalluBaTh

He suggested that the question should be discussed at the next meeting.
On npeonoscun, umoodsvlt 60onpoc 0bl1 00CYIHCOeH Ha Credyioujem
cobpanuu.

3.B MMPpUAATOYHBIX 00CTOSTEILCTBEHHBIX MPEIJIONKEHUAX LECIN MOCJae
COI030B.

so that
in order that
least

4TOOBI, YTOOBI HE

The students brought the dictionaries so that they might use them at
the lesson.
CTyneHTsl PUHECTH CIOBAPH, YTO0bLI OHU MOTJIM MOJIb30BATHCA UMU
Ha YpOKe.
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4. B 00CTOSATEIBCTBEHHBIX CpPaBHUTCIIBHBIX IIPCAJIOXKCHUAX IOCIE

COI030B:
as if eciiy Obl
as though Kak OyaTo Obl

He spoke as if he were a specialist on the subject.
OH ToBOpHII, KaK ecJIM ObI OH ObLJI CIIEIIHATIMCTOM I10 3TOMY BOMPOCY.

HpI/U]aTO‘lHI)Ie NpeAJI0OKCHUs YCJI0BUA

CyIIecTBYIOT TpY THUIIA YCIOBHBIX TIPEIIOKEHUH.

Tun I'maBHOE Coro3bl IIpunarounoe
MPCATIOKCHUA NPEAIIOKCHUC IPEAIOKCHUC
PeanpHblii Will + V1 if, in case, Present
(I = tam) provided, Simple/Cont.

providing,

unless, but for,

on condition
Marnosepositabiit | Would/ Past
(1l = ) could/might +V1 Simple/Cont.
HepeanbHbiii Would/ Past Perfect
(I = tum) could/might

+have+V3

N.B. a) B ycmoBubsix mpemtoxenusx | tuma (Conditional 1) B
NPHUJIATOYHOW  YacTH  NPEUIOKEHUS  yHnoTpeOssieTcs  TOJIbKO

HacTosiIee BpeMsi.
He won’t pass the exam if he doesn’t do any work.

OH He cacT OK3aM€H, €CJIN HE 6y,£[€T 3aHHUMAaThCA.

6) Yciosusie npeoxenus |1 (Conditional I1) u 111 Tunos (Conditional
I1l) ymoTpebasiroTess B cocaratelbHOM HakmoHenun. Ha pycckuit
SI3BIK TIEPEBOJISATCS C TOMOLIBIO YACTHUIIBI «ObI».
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B) Conditional 1l oTpaxkaet MaOBEpOSTHBIC YCIOBHS, OTHOCSIIHECS K
HACTOSIIIEMY U OYAyIEeMY BPEMEHH.

He could run faster if he stopped smoking.

OHn mor 0b1 OeraTh ObICTpee, ecjiu ObI OPOCHI KYPHTh.

r) Conditional Ill orpaxkaer HepeaibHbIC YCIOBHS, OTHOCSIIHECS K
NPOLICIIEMY BPEMEHHU.

If he hadn’t told me, | might have made a mistake.

Ecau 061 oH He cka3aJ MHe, S BO3MOKHO ¢/1eJ1aJ1 ObI OIIHOKY.

a) Coro3 “if” B yCIOBHBIX MPEITIOKEHHIX MOXET OIMYCKaThCs, €CIIH
CKazyeMoe BBIpaXEHO riiarosamu “were” wnm “had”, mpudem s>tH
TJIaroJIbl CTABATCS MEPe]] MOATIEKALITIM.
Had he had enough time, he would have attended the lectures.
BbL10 0B1 Y HEro J0CTaTOYHO BPEMEHH, OH TTOCEIIal OBl 3TH JISKIHH.

1. Translate the sentences. Pay attention to the Subjunctive Mood.

1. It is suggested that chemical engines should be further divided
into three groups: liquid-propellant, solid-propellant and hybrid
engines.

2. It is required that any propulsion device with liquid or gaseous
propellant should possess a well-designed injector.

3. The teacher advised that we should take part in the conference.

4. There is a system of valves in the engine so that burning might
be controlled by closing or opening valves.

5. If the German V-2 rocket were fitted with suitable wings and
controls, it could be converted into high-altitude, high-speed
aircraft.

6. The rocket would follow a ballistic trajectory and descend to a
height of 100,000 ft.

7. The process couldn’t occur under these conditions.

8. It is important that an engineer should be familiar with
improved and less wasteful processes for treating new
materials.
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2. Translate the sentences into Russian. Define the type of a conditional

clause.
1.
2.
3.

©

If the engine is repaired, it will work for a long time.

Unless the design is adopted by our chief, it will not be realized.
If this engine didn’t consume much fuel, it would be one of the
best engines today.

. Provided the aircraft speed could be increased, the problem

would be solved quite easily.

. Had he known more on the subject, he would have joined our

discussion.

. If there were enough atmosphere, the aircraft could operate in

space.

. Provided this unit is removed, we’ll immediately look for

another one.

. Unless the craft covered 150 miles per hour, it could not arrive

so quickly.
Were the engine lighter, it could be installed on smaller
planes.

10. If they didn’t fit the auxiliary engine, the operation would be

impossible.

3. Use an appropriate form of the verb in brackets.

1.

Unless the new airport (to be completed), the number of
airplane routes would have been lessened.

. Provided there were not enough space in the cabin, this unit (not

to be installed) in it.

. Provided you (not to change) the fuel, the rate of burning would

not be improved.

. If there’s a problem, a pilot (not can) stop flying.
. If you (hit) a screw head with a hammer, you would probably

damage it.

. Provided the main propellant for this rocket (to be) nitrogen, it

would be used for our purposes.
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7. If he (not to be sure), he should have asked for clarification.
8. If there are signs of burning around the fuse or circuit breaker,

(not replace) until the cable has been checked.

4. Choose the correct conjunction and fill in the gaps. In some
sentences more than one conjunction is possible.
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provided if unless incase butfor so that

. Manned rockets could not have been launched ... the problem

of returning to the Earth had been solved.

. 2....the rocket would have suitable wings, one would be able to

change its trajectory.

. ... the undercarriage had been installed, the landing would not

have been so easy.

. ... some disadvantages were removed, this propulsion could be

utilized not only for auxiliary purposes.
. the design could be changed, the characteristics would
remain the same.

. We would have been glad ... he had managed to make the

drawing in time.

. ... his fault, we could achieve good results.
. If an assembly is broken, a technician operates it ... it works

correctly.

. ... there are some engines on board of the plane, they are

located in nacelles.

10. ... our new chief comes, give him all the necessary

information.



5. Translate the sentences from Russian into English.

1.

Ecnu 661 B kKocMoce He ObIJI0 BaKyyMa, TO U OOBIYHBIN camoseT
MoOT OBbI TaMm JIeTaTh.

. Korma mb1 3a0mynunuck B Jiecy, y Hac ¢ co0oii Obuia Kapra.

Ecnu 651 HE KapTa, MBI OBI HE HAIIUIH IOPOTY.

. Ecu xTo-TO HCIOJIB3YET TCPMHHBI, KOTOPBHIC BBl HE ITIOHUMACTC,

CJIEAYET NOIPOCUTH OOBSICHUTH UX.

. Ecnu Obl oHHM HE peuiniii 3TOT BOIIPOC, OHHU HE CMOIIHN OBl

3aBCPUIUTH SKCIICPUMEHT.

. B ciyuae, ecniu BOBHHKHYT Kakue-TO cOOM B Mporpamme, JanTe

HaM 3HaThb.

. Ecntm OB TsATa OBINA CHIIBHEE, CKOPOCTH ammapara Oblia Obl

OoJIbIIE.

. Ecou ectpb BO3MOXHOCTb, TO CJI€AYET HCIOJB30BaATh MEXaHU3M

AJIA IOAHATUA TAXKCEIIBIX I'PY30B.

. Ecnu GBI He rpo3a, camouieT JieTel Obl 10 KypCy.
. 51 coOuparoch 3aKOHYUTHh KYypCOBYIO pabOTy K KOHILy HEICIH,

€CJIM MHC HUYTO HC ITIOMCIIACT.

10. Byas y MeHs Oombllie CBOOOJHOTO BpeMeHH, sl Obl Hammcam

CTaTbIO 6I>ICTpe€.

Writing

Write a short description of a gas turbine engine using ideas from the
text. The following phrases may be of great help:

* The engine consists of ...

* The main parts are ...

* The principle of operation is ...

* The function of this part is ...

* The geometry of this device is ...
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Speaking

1. Have a look at the pictures below. What do they show? What
branches of industry are these units intended for?

2. Search the Internet to get more information on each of these units.

3. Discuss the results of your search in a group of four.

The following phrases may help you start and successfully continue
your conversation.

Starting a conversation
- Today I'm going to speak
about ...
- Let me start with...
- I'd like to tell you about ...

Keeping a Conversation Going
- Now let's move on to the next
point...
- As far as | know...
- The results of our search show...

Asking for details
- Have you come across...?
- Could you give some more
details on...?
- Could you tell us how it
operates?
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VOCABULARY

Unit |

A Short History of Flight

1 achievement

JIOCTH)KEHNE

2 air current

IIOTOK BO3yXa

3 balloon BO3IYIIHBIH 1I1ap
4 controls pbluary yrpasJeHHs, CPEICTBA KOHTPOJIS
5 device YCTPOHCTBO
6 flight OJIET
7 invention n3o0peTeHme
8 motionless HETOIBHKHBIH
9 propel TOJIKaTh, ABUI'aTh BICPECT
10 provide with obecrieunBarh, CHa0XaTh
11 push TOJIKaTh, BHITAIKMBATD
12 vehicle JIeTaTeJIbHBIN aIlapar, anmapar Juis
JIBHKCHHUS
Unit 11
Engines
1 blade Jonarka

2 burn (burnt, burnt)

ropeThb, COKUTATH

3 drive (drove, driven)

MNPpUBOAUTL B IBUKCHUC

4 design KOHCTPYKIIUS, CO3/JaHUE
5 engine JIBUTATEITb

6 fuel TOIIMBO

7 heat HarpeBaTh

8 ignite 3a)KNTaTh, BOCIUIAMEHSTHCS
9 imperfection HECOBEPILEHCTBO

10 melt TUTABUTHCS

11 powerful MOUIHBIA

12 reach JIOCTUIaTh

13 steam nap

14 wheel KOJIECO
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Unit 11
Jet Engines

1 combustion

TOpeHue

2 eject BBIOpACHIBATh, U3BEPraTh
3 jet PEaKTUBHBIH; CTPYs

4 mount yCTaHaBJINBaTh

5 produce MPOU3BOAUTH

6 propulsion JIBIDKEHHUE BIIEPE]T

7 rather than a He

8 rearwards

Ha3aj, 103a1u

9 reaction MPOTHBOJICHCTBHUE, TCHCTBHE
10 refer to OTHOCHUTBCS, CChIATHCS, HA3bIBATHCS
11 supply o0ecreYnBaTh, MOCTABIATh, JOCTABISATh
12 suck BCaChIBATh
13 thrust TSI
14 term TEPMUH
15 utilize UCIIOJIb30BATh

Unit IV

Engine Designing
1 achieve JIOCTUTaTh, BHIIIOIHATE
2 contaminate 3arpsI3HATh
3 develop pa3pabaTbIBaTh, pa3BUBAThH
4 drag J1000BOE COMPOTHBJIEHUE
5 effort YCHITHE, MOTBITKA
6. facility BCIIOMOT'aTeJIbHOE CPEJICTBO, CPEICTBO
o0cy)XxHBaHUsI, 000pyI0BaHUE

7 loss oTepsi, OTEPU
8 nuclear SIEPHBIH

9 performance

paboTa, XapaKTepUCTHKU

10 power output

MOIIHOCTH HA BBIXOJC

11 power setting

pexuM paboTHI IBUTATEIS

12 range JIMaIa3oH; pagnyc AeHCTBHU
13 reliability HAJIC)KHOCTh

14 requirement TpeboBaHue

15 specific goal KOHKpETHasl I[eNb

16 streamlined

00TeKaeMblif; NMEIOINi 06TekaeMyio hopMy

17 technique

METOJI, CIIOCO0, TEXHHMKA, TEXHOJIOT U
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Unit vV

Power Plant
1 ability CIOCOOHOCTH
2 amount BEJIMYHHA, KOJIMYECTBO
3 consumption OTpeOIIeHHE, PACXOJl
4 demand TpeboBaHue; TpeOOBATH
5 excess H3IUIIEK, H30BITOK
6 fuel TOTUTHBO
7 flexibility MaHEeBPEHHOCTh, THOKOCTD,
MPUCTIOCOOIIIEMOCTh
8 kind BHI, TUII
9 output BBIXOJI, TPOJYKIIHsI, MOIITHOCTh
10 overhaul peMOHT, nepebopKa, pazdopka
11 perform paboTaTh, BEITIOIHATH
12 pound byHT
13 power plant CHJIOBAsI YCTAHOBKA
14 ratio OTHOIICHHE, K03 OUIIHECHT
15 weight BeC
Unit VI

Gas Turbine Engine Components

1 accelerate

YCKOPSITH(CS1); Pa3sTOHATH(CsI)

2 accessories

BCIIOMOT'aTCJIbHBIC arperaTbl ABUTATCIIA

3 annular combustion

chamber

KOJIBIIEBasi KaMepa CropaHus

4 centrifugal compressor

EHTPOOEIKHBIN KOMIIPECCOD

5 discharge gases

BBIXJIOITHBIC I'a3bl

6 exhaust system

BBIXJIOITHAA CUCTEMA, BBIXJIOITHOC
YCTPOMICTBO

7 extract W3BJIEKaTh, NOTY4aTh

8 impeller pabouee KOJIeco EHTPOOSIKHOTO
KOMIIpEeCCcopa, KpbLIbYaTKa

9 install MOHTHPOBATh, COOMPATh, YCTAHABJINBATh

10 multi-stage unit

MHOT'OCTYIICHYATasA YCTAHOBKaA

11 obtain MOJIY4YUTh, TPHOOpECTH

12 pressure rise MOBEIIIICHUE TaBJICHUS

13 release BBIITYCKaTh, BELICBOOOXKIATh
14 turbine TypOuHa
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