HHEPEIMOBA

[IpakTukyM TpH3HAYCHHWH MJI1 ayAUTOPHOI Ta CaMOCTIHHOI
poboTH 3 aHTHiiicbkoi MOBM 3a mpodeciiHUM CHOpSMYBAaHHSIM IS
CTYZIEHTIB crermianbHocTi “ ['a30TypOiHHI YCTaHOBKH 1 KOMIIPECOpHIi
CTaHIii ”, a TakoXK JJ1s1 (paxiBIliB, siKi 0aKarOTh MOIJIMOUTH CBOI 3HAHHS
aHTJIHACHKOT TepMiHOJIOTIT 3 haxy.

Meror MpakTUKyMy € KOMIUIEKCHE HaBYaHHS CTYJEHTIB, podoTa
3 (axoBolO IiTEpaTypor0 Ta (GOpPMYBaHHS HaBUYOK NpodeciiiHOro
CHiKyBaHHs. HaBuanbHI TEKCTH CIYTyIOTh HE JIHMINE JUIS PO3BHUTKY
HaBUYOK YUTAHHS Ta Nepekiaay (haxoBoi JliTrepaTypu, a i HeCyThb y co0i
HOBY BQXKIIMBY iH(OPMAIIiIO, Ky MOKHa BUKOPHUCTOBYBATH SIK OCHOBY
JUISl TIOJIANTBIIIOTO OOTOBOPEHHS 1 CTBOPEHHS TEMaTHYHHX CHUTYaIliH,
MaKCHUMAIIbHO HAOMKEHHX 10 IpodeciitHux.

[IpakTHKYM CKJTaIa€ThCS 3 JABOX MOJYJIIB, SIKI MiCTATh aBTCHTUYHI
tekctu 3 tem:  Forms of Energy. Fluid Dynamics.Thermodynamics.
Heat Engineering”, “Hydraulics. Types of Engines. Gas Compressor
Units. Gas Turbines”, 1o MicTSTh aBTEHTHYHI TEKCTH. TepMiHOIOTIUHI
CIIOBHUKHM-MIHIMYMH 10 KOXXHOTO TEKCTy JIOIOMAararoTh Kparie
OBOJIOMITH JIGKCHYHMM MaTepiaJoM Ta MOaloTh 3MOTY PO3IIUPUTH
CJIIOBHUKOBHH 3amac.

BrpaBu 1ekCHYHO-TPaMaTHYHOTO i KOMYHIKaTHBHOTO XapakTepy,
COpAMOBaHI Ha PO3BHTOK VyCiX BHIIB MOBJIEHHEBOI MisTBHOCTI,
PO3MOMUISAIOTECS 32 PIBHEM CKIAOHOCTI, O3BOJISTIOYH IPAIIOBATH
OKPEMO 3 JIEKCHYHHMH OJWHUIIIMH, 31  CIIOBOCIIONyYCHHSIMH,
pEUCHHSIMH Ta 3 TEKCTOM. JIeKCH4HI BIpaBW IependadaroTh MOIIYK
YKpalHChKO-aHTTINCHKIX Ta aHIJIO-YKPAlHCBKUX  TEePMIHOJOTIIHUX
eKBiBalleHTiB, J00ip CHHOHIMIB, aHTOHiIMIB. ['pamarwuHi BIpaBH
OXOILTIOIOTH OCHOBHI I'paMaTHUYHi SBUINA, XapaKTEpHI IS aHTITIHCHKOI
HayKOBO-TEXHIUHOT JiTepaTypu. KOMyHIKaTHBHI BIpaBH CIPHUSIIOTH
PO3BUTKY HAaBHYOK BHCJIOBIIIOBAaHHS BJACHOI JyMKH, apryMEHTAIlii;
y4acTi B IUCKYCIsIX, CTYACHTCHKUX KOH(epeHIIisix Tomo.

[IpakTkymM MICTUTh JOAATKOBI OpWTiHAIBHI iH(OpMAIiHO
HacCWYeHi  TEKCTH  JUII  CaMOCTIHHOTO  ONpAaIIOBaHHS,  SIKi
CYNIPOBOKYIOTBCS ~ TBOPYMMH  3aBJaHHSAMH  Ta  IOSICHEHHSM
BaYKKO3PO3YMUIMX TEPMiHOJOTYHUX CIIOBOCTIONYUYEHb.
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UNIT 1. The Concept of Energy. Fluid and
Thermodynamics.

Exercise 1. Read, practice and memorize the following words and
word combinations.
Quantitative — kinpkicHuii
property — BnacTuBiCTh
transfer — nepenaBatu
heat — 1.teruio; 2. HarpiBatu
store — nakonuuysatu(-cs), 30epiratu (-cs)
energy conservation— emeprosoepexeHHs
International System unit (SI unit) — oguauns MixkHapoaroi Cucremu
Opuanns (CI)
hydraulic energy — rizpasiiuna eneprisi, rizpoeHepris
windmill — Bitpsik
pump — l.Hacoc; 2. KayaTu, BUKadyyBaTH, TIOMITYBaTH
coal — Byrims
tension — manpyra, HaIPyKEHICTH
COMPIess — CTUCKYBaTH
stretch — 1.BuTsAryBaHHs, PO3TATYBAaHHS, 2. HATATYBaTH(CSI)
rubber band — rymoBa cTpiuka
petroleum — 6ensun, HahTOIPOIYKT
burn — cnantoBatu
gasoline — Gensun
battery — akymyusitop, 6Gatapest
bond — 3B's130K
wood — nepeBruHa
nuclear energy — simepHa eHeprist
nucleus (nuclei (pl.)) — sapo (aTtoma)
nuclei (pl.) — stapa (aToma)
release — BumimsTu (cs1)
split — 1. miiMHA, posuieruieHHs; 2. posmerioBaru(cs)
turbine — Typ6ina
force — 1.cuna; 2.3mymryBatu (pyxaTucsi)
radiant energy — pasiariiina eHepris
substance — peuoBruHa
X-ray — peHTreHiBCbKUH POMiHb



radio wave — pagioXBHIIS

particle — enemenTapHa yactka

instant — MUTb, MOMEHT

transverse / transversal — nonepeunnii
longitudinal — mo3moBskHiH

cause — l.HquHHa; 2. BUKJINKATH, OpU3BOJUTH
tiny — kpuxiTHui

charge — 1.3apsn, 2. 3apspKaTe

wire — mpoBiz, apit

lightning — 6irckaBka

Exercise 2. Read, translate and give the gist of text 1.

Text 1. Energy. Forms of energy

In physics energy is a quantitative property that must be
transferred to an object in order to work on an object or heat it. Energy
is a stored quantity. The law of energy conservation states that energy
can be transformed into a form but not created or destroyed. The
conservation of energy is formulated in the First Law of
Thermodynamics. The Sl unit of energy is joule, which is the energy
transferred to an object by moving it a distance of 1 meter against a
force of 1 newton.

The total energy system can be subdivided and classified into
potential energy, Kinetic energy or combinations of the two in various
ways.

Potential energy reflects the potential of an object to have motion,
and generally is a function of the position of an object within a field or
may be stored in the field itself.

Kinetic energy is determined by the movement of an object or the
composite motion of the components of an object. Kinetic energy is the
motion of waves, electrons, atoms, molecules, substances and objects.
The faster an object moves, the higher? its kinetic energy. The energy of
rivers (hydraulic energy) and of the wind (wind energy) is a form of
kinetic energy. This energy can be converted into mechanical energy by
water mills, windmills or pumps connected to turbines or into electricity
when it drives a generator.



Mechanical energy is the sum of two energy sources: kinetic ener-
gy and potential energy. Mechanical energy is the energy stored in
objects by tension. Compressed springs and stretched rubber bands are
examples of stored mechanical energy.

Chemical energy is the energy stored in the bonds of atoms and
molecules. Batteries, biomass, petroleum, natural gas and coal are
examples of chemical energy. Chemical energy is converted to thermal
energy when people burn wood in a fireplace or burn gasoline in a car's
engine.

Nuclear energy is the energy stored in the nucleus of an atom, the
energy that holds the nucleus together. Large amounts of energy can be
released when the nuclei are combined or split apart.

Gravitational energy is the energy stored in an object's height. The
higher and heavier the object, the more gravitational energy is stored.
When a person rides a bicycle down a steep hill and picks up speed, the
gravitational energy is converting to motion energy. Hydropower is an-
other example of gravitational energy, where gravity forces water down
through a hydroelectric turbine to produce electricity.

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

Thermal energy, or heat, is the energy that comes from the
movement of atoms and molecules in a substance. Heat increases when
these particles move faster. Geothermal energy is the thermal energy in
the earth.

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

Sound is the movement of energy through substances in
longitudinal waves. Sound is produced when a force causes an object or
substance to vibrate. The energy is transferred through the substance in
a wave. Typically, the energy in sound is smaller than in other forms of
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energy.

Electrical energy is delivered by tiny charged particles called elec-
trons, typically moving through a wire. Lightning is an example of elec-
trical energy in nature.

1. the faster ..., the higher — uum mBumIe ..., THM BHIIE

2. the higher and heavier ..., the more — gyum BuIe i Baxde. .., THM
OinbIIe

3. the faster ..., the more — yum mBuIE ..., TUM OlIbLIE

Exercise 3. Translate the following universal words without
a dictionary. Mind the difference in their pronunciation and spelling in
English and Ukrainian.

Potential energy, kinetic energy, gravity, gravitational energy,
electricity, thermal energy, electrical energy, mechanical energy,
chemical energy, joule, newton, atom, molecule, electrons, electromag-
netic, form, battery, biomass, gas, function, position, generator, turbine.

Exercise 4. Write out of text 1 words that can be used both as a
noun and a verb. Translate the pairs.
Model: function — to function

(dhyHKIIIsS — DyHKIIOHYBaTH

Exercise 5. Give the initial form of the following words.

Conservation, moving, movement, motion, combination, states,
various, generally, natural, holds, travels, provided, increases, slows,
higher, heavier, more, faster, generator, converting, typically, rubber,
smaller, batteries, generator, transferred, classified, warmth, uncon-
trolled.

Exercise 6. Give Past Participle forms of the following regular
verbs. Mind the pronunciation of the -ed ending.
a) [d]: cause, supply, carry, compare, arrange, vary, transfer ;
b) [t]: produce, pass, switch, place, develop, fix;
c) [id]: conduct, direct, convert, end, depend, heat, include.
Exercise 7. Make Passive infinitives and translate the pairs after
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the model:

Model: translate — be translated
MNEepeKIIafaT — MCPCKIagaTruCA
do — be done
pobuTH — OyTH 3pO0ICHUM
Use, transform, transfer, define, store, destroy, formulate,
take, create, subdivide, classify, heat, call, convert, release, burn, drive,
transmit, combine, compress, stretch, put, determine, charge, cause,
split, deliver, take, move, make, control , produce, combine, hold.

Exercise 8. Give Ukrainian equivalents of the following word
combinations.

Must be transferred to an object; is a stored quantity; can be
transformed into a form; can not be created or destroyed; can be subdi-
vided and classified into potential energy, Kinetic energy; to have mo-
tion; may be stored in the field; is stored in the bonds of atoms and mol-
ecules; is converted to thermal energy; is stored in objects; compressed
springs and stretched rubber bands; stored mechanical energy; is stored
in the nucleus of an atom; is converting to motion energy; the higher
and heavier the object, the more gravitational energy; to produce elec-
tricity; is determined by the movement of an object; comes from the
movement of atoms and molecules; move faster; causes an object or
substance to vibrate; is transferred through the substance; is delivered by
tiny charged particles; typically moving through a wire.

Exercise 9. Use the verbs in brackets in the proper tense and
voice form. Translate the sentences.

1. The law of energy conservation (state) that energy can
(transform) into a form but not (create) or (destroy). 2. Potential energy
(reflect) the potential of an object to have motion. 3. Chemical energy
(store) in the bonds of atoms and molecules. 4. Chemical energy
(convert) to thermal energy when people (burn) wood in a fireplace or
(burn) gasoline in a car's engine. 5. Large amounts of energy can
(release) when the nuclei (combine) or (split) apart. 6. The higher and
heavier the object, the more gravitational energy (store). 7. Radiant en-
ergy (include) visible light, x-rays, gamma rays, and radio waves. 8.
Motion energy (store) in the movement of objects. 9 Energy (release)
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when an object (slow) down.10. Sound (produce) when a force (cause)
an object or substance to vibrate. 11. Tiny charged particles (call)
electrons, typically moving through a wire.

Exercise 10. Fill in the blanks with the following terms: tension,
thermal energy, nuclei, potential, kinetic energy, energy conservation,
gravitational energy, thermal energy, transverse waves, wire, radiant
energy, longitudinal waves.

1. The law of ,,. ,,, states that energy can be transformed into a
form but not created or destroyed.2. Potential energy reflects the ... of
an object to have motion.3. Chemical energy is converted to ... ... .
4. Mechanical energy is energy stored in objects by ... .5. Large
amounts of energy can be released when the ... are combined or split
apart. 6. The higher and heavier the object, the more ... is stored.7. ...

. isthe  motion of waves, electrons, atoms, molecules, substances,
and objects. 8. ... ... includes visible light, x-rays, gamma rays, and
radio waves.9. Geothermal energy is the ... ... in the earth.10. Sound is
the movement of energy through substances in ... ... . 11. Radiant en-
ergy is electromagnetic energy that travels in ... ... 12. Electrical
energy typically moves through a ... .

Exercise 11. Match the English-Ukrainian equivalents.

1) energy conservation a) TypOina

2) heat b) rpasitamiiina eHepris
3) gasoline C) IBUTYH

4) gravitational energy d) rigpoenepris

5) transverse wave €) TO3IOBKHS XBHIISL
6) nuclear energy f) HanpyxeHicTh

7) turbine 0) majbHe

8) hydropower h) Teruo,HarpiBaTu
9) substance i) sjepHa eHepris
10) fuel J) eHeprosoepexeHHs
11) tension K) Gensun

12) engine I) momepeuna xBHIIS
13) longitudinal wave m) pedoBHHA

Exercise 12. Complete the sentences using English equivalents of
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the words in brackets.

1. (3axon 30epeskeHHs eHeprii) states that energy can be transformed
into a form but not created or destroyed. 2. (3araipHa eHepreTHyHa
cucrema) can be subdivided and classified into potential energy, kinetic
energy or combinations of the two in various ways. 3. Potential energy
reflects the potential of an object to have (pyx). 4. Batteries, biomass,
(nadTa, mpupoxHuid Ta3 Ta Byriuii) are examples of chemical energy.
5.Mechanical energy is the energy stored in objects by (mampyra).
6.Nuclear energy is the energy that holds the (smpo) together.
7. Gravitational energy is energy stored in an (Bucora o00’exra). 8. (
Kinernuna eneprist) is determined by the movement of an object or the
composite motion of the (ckagosi) of an object. 9. Radiant energy is
the electromagnetic energy that travels in (momepeuni XBuUIi).
10. (Enepris pyxy) is energy stored in the movement of objects.
11. Sound is the movement of energy through substances in (11o310BxHi
xBuii).12. Tiny (3apspkeni yactuHkm) are called electrons.

Exercise 13. Match the terms (1-5) with their definitions (a-1).

1) Energy a) is a function of the position of an object
within a field or may be stored in the field
itself.

2) Electrical energy b) is energy stored in an object's height.

3) Potential energy c) is the sum of two energy sources: kinetic

energy and potential energy.

4) Chemical energy d) is a quantitative property that must be

transferred to an object to do work.
5) Motion energy e) is the energy transferred to an object by

moving it a distance of 1 meter against a

force of 1 newton.

6) Thermal energy f) is the motion of waves, electrons, atoms,

molecules, substances and objects.
7) Gravitational energy @) is the electromagnetic energy that
travels in transverse waves.

8) Kinetic energy h) is the energy stored in the bonds of
atoms and molecules.

9) Radiant energy i) is the energy stored in the nucleus of
an atom.
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10) Nuclear energy j) is the energy that comes from the
movement of atoms and molecules in a

substance.

11) Mechanical energy k) is the energy stored in the movement
of objects.

12) Joule 1) is the energy delivered by tiny charged

particles called electrons, typically
moving through a wire.

Exercise 14. Translate the following sentences into English.

1. V ¢i3uni eHeprisi - 1e KiTbKiCHa BJIACTUBICTH, Ky HEOOXiIHO
nepenaTt 00'ekTy, MO0 MpaloBaTH Haj 00'€KTOM a00 HarpiBaTh Horo.
2. Opunanneto eneprii Cl € mkoyib, TOOTO eHepris, 0 MepesacThes
00’€KTY NUITXOM TIEpEMIIIIeHHsI HOro Ha BijcTaHb | MeTp mpoTtu cuim |
HBIOTOH. 3. 3arajbHy €HEpPreTYHy CHCTEMY MOXKHA IOIUIUTH i
knacuikyBaTi Ha TOTEHIIHY €HEprito, KIHeTWYHY eHepriro abo ix
TIOETHAHHS PI3HUMH criocodaMu. 4. MexaHidHa SHEpTis - 1e eHepris,
HaKOIMYEHA B MPEAMETaxX I Ji€r0 Hanpyru.5. CTUCHYTI MPYXUHU Ta
HaTSATHYTI TYMOB1 CTpPIYKHA - TPHUKIATH HAKOMHYEHOT MEXaHIvHO1
eHeprii. 6. SlmepHa eHepris - 1e eHepris, 110 30epiraeThes B sIpi aToMa,
SHEpris, sfKa yITpuMye sSapo ykymi.7/. Uum BuIie i Bax4de 00’€KT, TUM
Oinblire 30epiraeTbes rpapiramiiinoi eneprii. 8. Kinernuna enepris - e
pPyX XBWIb, €JEKTPOHIB, aTOMIB, MOJEKYJ, PEUYOBHH Ta IPEIMETIB.
9. Pagiamifina eHepris BKIIOYA€ BHAUME CBITJIO, PEHTTEHIBCHKI
mpoMmeHi, raMMa-ipomeri ta pazgioxBwii. 10. TeruoBa eHepris, abo
TEIUIO - T EeHeprisd, fKa MOXOJUTh Bil pPyXy aTOMIB 1 MOJEKyT
pedoBuHHU. 11. YUnm mBuame pyxaeTrbes 00 €KT, THM OutbIne eHeprii
30epiraerbesa. 12.J[ns toro, mob 00’€KT pyxaBcs, MOTpiOHA eHepris, i
SHEprisl BUAUISETHCS, KOMH OO’€KT CHOBUTBHIOETBCA. 13. 3ByK
YTBOPIOETHCS, KOJMH CHIIA BUKITMKAE BIOpaIlifo mpeaMeTa 4d
peuoBuHN. 14. EnexTpuyHa eHepris TOCTaBISETHCA KPUXITHUMHU
3apsUDKCHUMHM  YaCTUHKaMM, L0 HAa3HBAaIOTHCS EJIEKTPOHAMHM, SKi
3a3BHYail pyXalThCs M0 APOTY.

Exercise 15. Answer the questions on text 1.
1. How is energy defined in physics? 2. What does the law of en-
ergy conservation state? 3. What is joule? 4. What can the total energy
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system be subdivided into? 5. What does potential energy reflect? 6.
What is kinetic energy determined by? 7. What is kinetic energy? 8.
What is mechanical energy? 9. What is chemical energy? 10. How is
chemical energy converted to thermal energy? 11. How is nuclear ener-
gy defined? 12. How can gravitational energy be explained? 13. What
does radiant energy include? 14. What does thermal energy, or heat,
come from? 15. How is motion energy stored? 16. How does
sound energy move through substances? 17. What is electrical en-
ergy delivered by?

Exercise 16. Give the gist of text 1 using the following phrases:
The text deals with..., It describes..., The text focuses on..., It
mentions...or touches upon..., The key-note of the text is....

Exercise 17. Write different types of questions on the following
sentences after the models.
Model 1: | 1. Energy can be transformed into another form of en-
general ergy.
question | — Can energy be transformed into another form of ener-
gy?
2. Kinetic energy is motion.
— Is Kinetic energy motion ?
3. Thermodynamics studies the movement of energy.
— Does thermodynamics study the movement of energy?

1. Energy can be found in a number of different forms.2. Heat is a type
of energy. 3. Energy has always existed in one form or another.4. Stored
energy in a flash light batteries becomes light energy. 5. During the day
the sun gives out light and heat energy.

Model 2: | 1. A flow of electrons creates an electric current.
subject — What creates an electric current?
question | 3. Mechanical energy is the sum of kinetic and potential
energy.
—What energy is the sum of Kinetic and potential en-
ergy?

1. Radiant energy includes visible light, x-rays, gamma rays, and radio
waves.2. Kinetic energy can be converted into mechanical energy.3. The
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English invented British thermal unit.4. Radiation is the final form of
movement of heat energy. 5. Potential energy is transformed into more
active types of energy such as kinetic or radiant energy.

Model 3: | 1. Gravity is the force of attraction towards the centre
special of the earth.
question — What is gravity?
2. The word ‘energy’ derives from Greek energeia.

— What does the word ‘energy’ derive from?
1. Sound is produced when a force causes an object or substance to
vibrate.2. Chemical energy is converted to thermal energy. 3. In 1853
William Rankine coined the term ‘potential energy’.4. The Sl unit of
energy is joule. 5. Large amounts of energy can be released when the
nuclei are combined or split apart.

Model 4: | 1. Radiant energy is the electromagnetic energy that
alternative | travels in transverse waves.
guestion — Is radiant or sound energy the electromagnetic en-
ergy that travels in transverse waves?
2. Producing goods takes huge energy.
— Does producing goods take huge or little energy?
1. Heat increases when these particles move faster. 2. Cars use the
chemical energy from gasoline.3. Energy can be saved in various
forms.4. Mechanical energy is the sum of two energy sources. 5. The Sl
unit of energy is joule.

Model 5: 1. A flow of electrons creates an electric current.
disjunctive | — A flow of electrons creates an electric current, doesn’t

Itag it?
guestion — A flow of electrons doesn’t create an electric current,
does it?

2. Typically, the energy in sound is smaller than in other
forms of energy.

— Typically, the energy in sound is smaller than in other
forms of energy, isn’t it ?

— Typically, the energy in sound is not smaller than in
other forms of energy, is it ?
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3. The results of thermodynamics are essential.

—The results of thermodynamics are essential, aren’t
they?

—The results of thermodynamics are not essential, are
they?

1. The energy of rivers is a form of kinetic energy. 2. Static electricity
doesn’t move.3. Darker surfaces do not reflect the radiation. 4. The
higher and heavier the object, the more gravitational energy is stored.
5. Energy is released when an object slows down.

Exercise 18. Compose a dialogue on “Alternative Energy Sources”.

Exercise 19. Memorize the following words and word combinations to
text 2.
Renewable energy sources (RES) — BigHOBIIfOBaHI JkKepena eHeprii
power plant — emekrpocTaHiis
replenish — mormoBHIOBaTH
emit — BUAIISATH, BUMPOMIHIOBATH; BHUITYCKATH
OCCUr —2eo.1. 3yCTpidaTHcs, 3asraTu
trap — yrpumyBaTtH, 3aXOIUTIOBATH
fossil fuel — BukomnHe nanpHe
catalyze — akTuBi3yBaTH, IPHUIIBHIIyBATH
carbon dioxide — nBookwc ByrIIeIIO
hydrocarbon — ByrneBonens
crust — xopa
remain — 3agumaTucs
remains — 3aJIMIIKH, PEIITKH
account for — Gyt OCHOBHOO IPHUYHHOFO
emission — BuIimeHHs, BUKKI (TEIlIa, TOIIO); eMicis
greenhouse — mapHUKOBHIA
unrestrained — HeoOMeK eHMIA
CONSUMe — CIIOKUBATH
waste — mapHyBaTH
raw — CHpOBHHA
source — pecypc
pollute — 3a0pyaHIOBaTH
environment — HaBKOJIUILHE CEPETOBMILE
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Exercise 20. Answer the following questions and read the text below to
check your answers.

1. What is the difference between renewable and non — renewable en-
ergy sources?

2. Why is it so important to develop alternative energy sources?

Exercise 21. Read, translate and give the gist of text 2.

Text 2. Alternative Energy

There are two major categories of energy: renewable and
non-renewable. Non-renewable energy resources are available in limited
supplies, usually because they take a long time to replenish. The
advantage of these non-renewable resources is that power plants that use
them are able to produce more power on demand. The non-renewable
energy resources are: coal, nuclear, oil, natural gas.

Renewable resources, on the other hand, replenish themselves. The
five major renewable energy resources are: solar, wind, water, also
called hydro, biomass or organic material from plants and animals,
geothermal, which is naturally occurring heat from the earth.

When coal, natural gas and oil are burned to produce energy, they
emit heat-trapping gases such as carbon dioxide. This process of
trapping heat is what drives climate change, and the failure to address
this problem is what's catalyzing the current climate crisis.

Fossil fuels are hydrocarbon-containing materials like coal or gas
that are found in the Earth’s crust and formed in the geological past
from the remains of living organisms. These energy sources account for
the majority of the world’s greenhouse gas emissions.

If emissions continue unrestrained, the atmosphere could warm by
as much as 2.7 degrees Fahrenheit above preindustrial levels by the year
2040, according to the latest report from the Intergovernmental Panel on
Climate Change, a group of international scientists empowered by the
United Nations to advise world leaders.

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

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

Exercise 22. Give English equivalents of the following
terminological word combinations.

BigHoBIOBaHA Ta HEBIAHOBJIIOBAHA €HEPIis; rasu, II0 YTPUMYIOTh
TEIU10; 3IaTHI BUPOOISTH OUTbIIEe EHEePTii 3TiIHO MOMHUTY; 3yMOBIIOBATH
3MiHY KJITIMaTy; MPUIIBUJIIYE MOTOYHY KIIMATHYHY KpPHU3Yy; BHUKOITHE
MAJIMBO; BYTJIEBOJOBMICHI MaTepialid; 3ajMIIKH >KUBUX OPTaHi3MiB;
BUKHIU MTAPHUKOBUX Ta3iB; HarpiBaTHCS IO HalMeHIe Ha 2,7 Tpamyca
3a @apeHrerToM; MIKYpSI0Ba TPyIa 3 MATaHb 3MIHU KIIIMaTy; 9acTKa
MEPBMHHOI eHeprii; 3aranbHa e(EKTUBHICTH BHPOOHHUIITBA EHEPTIT;
BTpauaTu abo MapHyBatu monan 90% crokuBaHOi eHeprii; B mpotieci
MEPETBOPEHHS 3 CHPOBHHU; BUPOOIATH Ta CIOXHBATH EHEPTreTHYHI
pecypcH; 3a0pyIHEHHS HaBKOJWIIHBOTO CEPENOBHING; 30epeKeHHS
€Heprii; TpaHCTIOPTHUH, MOOYTOBUH, IPOMHUCIOBU CEKTOPH.

Exercise 23. Complete the sentences using English equivalents of
the words in brackets.

1. (HeBimHommoBaHi eneprernyni pecypcu) take a long time
(momoeuroBatrcsk). 2. When coal, natural gas and oil are burned to pro-
duce energy, they (BUIISIFOTH TaKi ras3u, 10 YTPUMYIOTh TeIU1o) such as
(Byriekuciuii ra3).3.The process of trapping heat (3ymoBntoBae 3MiHy
wrimaty). 4. Fossil fuels account for the majority of the world’s
(Buknau mapHUKOBHX TaziB). 5. If emissions continue unrestrained, the
atmosphere could (marpiBatmcs mo HaiimMeHme Ha 2,7 rpagyca 3a
®apenreiitom).6. The main problem isn’t that we use energy, but how
we  (BUpOONSIEMO Ta  CIIOKMBAEMO  €HEPreTHYHI  PECypcH).
7. (36epexenns eneprii) has become the need of the day, be it in the
(TpaHcnopTHUii, TOOYTOBUH, IPOMHCIOBHUI CEKTOPH).
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Exercise 24. Give the terms corresponding to the following defini-
tions.
1. Energy sources that can be easily replenished —
2. Energy produced by burning fossil fuels —
3. Sources that can never be exhausted —
4. Sources that emit carbon dioxide —
5. Sources of energy that account for the majority of the world’s
greenhouse gas emissions —
6. Energy sources that can be used without polluting the environ-
ment —

Exercise 25. Distribute the following sources into two columns.
Energy sources Renewable Non- renewable

Sun

Biomass

Coal
Geothermal sources
Wind
Crude oil
Water

Radiation

Natural gas

Exercise 26. Say whether the following statements are true or
false. Correct the false ones using one of the following phrases: I don’t
think so, I’'m afraid I can’t agree with you here, it’s not quite so, on
the contrary, nothing of the kind.

1. Non-renewable energy resources are available in limited
supplies. 2. The renewable energy resources are: coal, nuclear, oil,
natural gas. 3. Fossil fuels doesn’t account for the majority of the
world’s  greenhouse gas emissions.4. Coal is the cleanest fossil fuel.
5. The overall efficiency of energy production remains extremely low.
6. Conserving energy has become the need of the day, be it in the
transport, household or industrial sectors.

Exercise 27. Answer the questions on text 2.
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1. What groups are energy sources divided into? 2. What are
renewable and non-renewable energy sources? 3. What process drives
climate change ? 4. Why have alternative sources of energy become
important and relevant in today’s world? 5. Why does the overall
efficiency of energy production remain extremely low? 6. What
problems does the mankind face in energy consumption?

Exercise 28. Speak on:
1. Forms of energy.
3. Alternative energy sources.

Exercise 29. Memorize the following words and word combina-

tions to text 3.

Fluid dynamics — rizporazonnaamixa

fluid mechanics — mexanika pinuH i rasis

subdiscipline — mizgpo3min gucuuIIiHA

liquid — piguaa

aerodynamics — aepoarHamika

gas dynamics — razognHamika

hydrodynamics — rizpomuHamixa

application — 3acrocyBanHs

calculating force — po3paxyHkoBa cuiia

determine — Bu3HavaTH

flow rate — mBHIKICTH MOTOKY

pipeline — Tpy6orpoBi

predict — mporao3zyBatu

nebula (pl. nebulae) — tymanuicTs

interstellar space — mix3opstHU# IPOCTIp

fission weapon— siiepua 36post

traffic engineering — TexHosoris pyxy TpaHCIOPTY

solid — TBepe Tino

melt — TanyTH, TtaBuTH(CS)

boil — kumiTu

state — cran

pure — YUCTHM, y YUCTOMY BUTIISI

elemental — enemenTapHuii; moyaTKOBHIA

mixture — cymim
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distinguish — Bupi3HsTH, pO3PI3HATH; BiAPI3HATHCS
separation — BiZOKpeMJICHHS

resist — YMHUTH OIip, TPOTUBUTHCS

COMPression — CTUCKaHHS

disperse — mommuproBaTHCS

density— minpHICTH

surface tension — moBepxHeBHii HATAT

wetting — 3BosIOYKeHHS

phenomenon (pl.phenomena) — siBuie
condensed — KOHAEHCOBAaHMI

linear momentum — iMrynsc crm

guantum mechanics — kBaHTOBa MexaHiKa
general relativity — 3aramsHa Teopist BiTHOCHOCTI

Exercise 30. Read, translate and write a brief summary of text 3.
Text 3. Fluid Dynamics

In physics fluid dynamics is a subdiscipline of fluid mechanics
that deals with fluid flow. It is the natural science of fluids (liquids and
gases) in motion. It has several subdisciplines itself, including
aerodynamics (the study of air and other gases in motion) and
hydrodynamics. Fluid dynamics has a wide range of applications,
including calculating forces and moments on aircraft, determining the
flow rate of petroleum through pipelines, predicting weather,
understanding nebulae in interstellar space and modeling fission weapon
detonation. Some of its principles are even used in traffic engineering,
where traffic is treated as a continuous fluid.

Near absolute zero, a substance exists as a solid. As heat is added
to this substance it melts into liquid at its melting point, boils into gas at
its boiling point, and if heated high enough would enter a plasma state.
A pure gas may be made up of individual atoms (like neon), elemental
molecules made from one type of atom (e.g. oxygen) or compound
molecules made from a variety of atoms (e.g. carbon dioxide). A gas
mixture would contain a variety of pure gases like the air we breathe.
What distinguishes a gas from liquids and solids is the vast separation of
gas molecules.

Like gas, liquid is able to flow, but like a solid, it resists
compression. Unlike gas, a liquid does not disperse to fill the space of a
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container and maintains a fairly constant density. A distinctive property
of a liquid state is surface tension, leading to wetting phenomenon. The
density of liquid is usually close to that of a solid and much higher than
in gas. Therefore, liquid and solid are both termed condensed matter. On
the other hand, as liquids and gases share the ability to flow, they are
both called fluids.

The foundational axioms of fluid dynamics are the conservation
laws, specifically, conservation of mass, conservation of linear
momentum (also known as Newton’s Second Law of Motion), and
conservation of energy (also known as the First Law of
Thermodynamics). They are based on classical mechanics and are
modified in quantum mechanics and general relativity.

Exercise 31. Translate the following word combinations.

Fluid dynamics, fluid mechanics, fluid flow, aerodynamics, calcu-
lating forces, flow rate of petroleum, predicting weather, fission weapon
detonation, traffic engineering, state of matter, weather pattern, natural
science of fluids, plasma state, individual atoms, carbon dioxide, gas
mixture, pure gas, surface tension, wetting phenomenon, melting point,
boiling point, separation of gas molecules, resist compression, constant
density, condensed matter, foundational axiom, conservation law, con-
servation of mass, conservation of linear momentum, general relativity.

Exercise 32. Find in text 3 the English for:

BHBYAE TOTIK PiJUHH; BUBYEHHS PyXy IOBITPS Ta IHIIMX Tas3iB;
IUPOKUI CIIEKTP 3aCTOCYBaHHS; OOYMCIEHHS CHJ 1 MOMEHTIB Ha
JTaKy; MOAETIOBAHHS NETOHAIll 30poi; BU3HAYEHHS MIBHUAKOCTI PyXy
MoToKy HadTu 10 TpyOONmpoBOMaX; IUIABUTHCS B PIOWHY TPU
TeMIlepaTypi IUIABJICHHS, IEPETBOPIOETHCSA Ha TIa3 NPH TeMIlepaTypi
KUIIIHHS, TePeXOqUTh Y CTaH IUIa3MH; CKIAaJaTUCS 3 OKPEMHUX aTOMIB;
PI3HOMAaHITHICTh YHCTHX Ta3iB; BEMWYE3HE PO3JUICHHS MOJEKYJ Tasy,
30aTHAH TEKTH, MPOTHCTOITh CTHUCHEHHIO, 30epirae mOCTiHHY
LIJIbHICTh, TOBEPXHEBHMM HATAT, 1[0 MNPU3BOOUTH IO SIBHIIA
3MOYYBaHHS; ONHM3BKHI 110 MIUIBHOCTI TBEPJAOrOo Tija, TaKOX
HA3UBAaIOThCA KOHJEHCOBAHOI DPEUYOBHHOIO; MAalOTh 3AaTHICTH TEKTH;
BiOMHH sIK Apyruil 3akoH HproTOHa mpo pyx; BiIOMMI SIK MEPIIHHA
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3aKOH  TEpPMOJWMHAMIKM; 3aCHOBaHI Ha  KJIACHYHIA  MexaHii;

Momu(iKOBaHI B KBAHTOBIM MEXaHilli Ta 3arajibHiil Teopii BiJHOCHOCTI.
Exercise 33. Work in pairs. Correct the following statements.

Gas is one of two classical states of matter.

Near absolute zero, a substance exists as a liquid.

If we heat water up to 90° C, it boils.

A pure gas may be made of compound molecules.

A liquid disperses to fill every space of a container.

A distinctive property of a gas is surface tension.

Only liquids have the ability to flow.

Nogak~wdhE

Exercise 34. Match the English term in the left column with its def-
inition in the right column.
Terms Definitions

1. Liquid a) a kind of air like substance that does not become
liquid or solid at ordinary temperatures.

2. Boiling point  b) a substance like water or oil that flows freely.

3. Tension c) the smallest unit (one or more atoms) into which
a substance can be divided without a change in
its chemical nature.

4. Gas d) a temperature at which a liquid boils.

5. Molecule e) expansive force of gas or vapour.

Exercise 35. Work in pairs. Make questions for each answer below
with reference to text 3.
1. Fluid dynamics studies liquids and gases in motion.
2. Fluid dynamics has a wide range of applications.
3. Near absolute zero substance exists as a solid.
4. Liquid boils into a gas at its boiling point.
5. A gas mixture contains a variety of pure gases like the air that
we breathe.
6. Solid substance melts when heat is added.
7. The vast separation of the individual gas particles distinguishes a
gas from liquids.
8. Some principles of fluid dynamics are used in traffic engineering.
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Exercise 36. Turn the following into the Past and Future Simple
Active Voice according to the model. Add words indicating past and
future moments, if necessary.

Model: - The students study the topic “Properties of Liquids and

Gases” at the first year.

- The students studied the topic “Properties of Liquids

and Gases” last year.

- The students will study the topic “Properties of Liquids

and Gases” next year

1. In geology, continental drift, mountain ranges, volcanoes and

earthquake are phenomena that can be explained in terms of energy
transformations in the Earth’s interior.2. Today, the wind is also used to
make electricity. 3. Fossil fuels take millions of years to create.
4. Pollutant emissions from the industrial sector and electric utilities
contribute greatly to environmental problems.5. Electric generation and
industrial applications require energy. 6. Because of its clean burning
nature, the use of natural gas can help to reduce the emission of harmful
pollutants.7. Emissions from vehicles contribute to smog, low visibility,
and various greenhouse gas emissions. 8. Reducing carbon dioxide
emissions plays a huge role in combating the greenhouse effect and
global warming.

Exercise 37. Rewrite the following sentences in the Passive Voice
according to the model.

Model: 1. Liquids and gases share the ability to flow.
- The ability to flow is shared by liquids and gases.
2. Archimedes investigated fluid statics.
- Fluid statics was investigated by Archimedes.
3. The students have studied fluid dynamics.
- Fluid dynamics have been studied by the students.

1. A modern discipline, called computational fluid dynamics,
analyzes and simulates fluid flows.

2. Students have studied such properties of fluid flow as density,
pressure, temperature and velocity.

3. The equations describe the balance of forces.

4. Arhcimedes and Pascal contributed greatly to fluid statics.

5. The Swiss mathematician and physicist Daniel Bernoulli
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conducted experiments with liquids.

6. American physicist William R. Bennett invented the first gas
laser in 1960.

7. Any chemical laser uses gas-dynamic processes to increase its
efficiency.

Exercise 38. Put the verbs in brackets into the correct active or pas-
sive tense forms.

1. Fluid statics (call) also hydrostatics. 2. It (be) the science of fluids
at rest. 3. The study of fluid mechanics (go) back at least to the days of
ancient Greece, when Archimedes (investigate) fluid statics. 4. If the
forces (balance), the fluid (move) in the direction of the resulting force.
5. The law (formulate) by the French mathematician and philosopher
Blaise Pascal in 1647 and would later (know) as Pascal’s law. 6. Fluids
(compose) of molecules that (collide) with one another and solid ob-
jects. 7. Some principles of fluid dynamics (use) in traffic engineering,
where traffic (treat) as a continuous fluid.

Exercise 39. Translate into English.

1l.T'igporazoguHaMika € IAPO3AUIOM ‘“‘MEXaHIKH piauHHN, SKa
BUBYAE piguHH B pyci. 2. [IpuHIMON TIiAPOIWHAMIKK MIHPOKO
3aCTOCOBYIOTBCSI B aBiamlii Il NPOTHO3YBAaHHS IIOTOAHUX YMOB, Y
MPOEKTyBaHHI HA(TOMPOBOMIB 1 TEXHONOTIH pyXy TpPaHCIOPTY, e
TPAHCIIOPT PO3TIIAIAETHCS K Oe3MmepepBHUN MOTIK. 3. MaTtepis Mae Tpu
OCHOBHI CTaHM: Ta3oMomiOHWH, pigkuid Ta TBepAaui. 4. bnm3pko
aOCONMIOTHOTO HYJII PEYOBMHA ICHYE y BUTJISAAI TBEPAOi PEUOBHHH.
5.3miHa TemmepaTypu W THUCKY Bele M0 3MiHM MIUTBHOCTI pimguHHU. 6.
SIKmo HarpiBaTH TBEpAY PEUOBHHY, BOHA NMEPETBOPIOETHCSA HA PIIUHY
MIpU TeMITepaTypi TUTABIIEHHS, y Ta3 MPH TEMIIepAaTypi KHUIHHSA 1 MPHU
JOCUTh CUJILHOMY HAarpiBaHHI TEpEeXOAWThH y CTaH Iuta3mu. 7. Sk i ras,
piavHa 371aTHA TEKTH, ajie SIK TBep/a PedoBHHA TPOTUCTOITh THCKY. 8.Ha
BiIMiHY BiJ ra3y, piiIiHa HE PO3CIIOETHCSA, MO0 3aTIOBHUTH IPOCTIP
KOHTeWHepa, a MATPUMYE JOCUTH MOCTIHHY MUIbHICTH. 9. BiaMiHHOO
BJIACTHBICTIO PIJMHHOTO CTaHy € MIOBEPXHEBUH HATSAT, IO MPU3BOIUTH
no suma 3BosnokeHHs. 10.11lineHicTh pianHM 3a3BHYail OnH3bKa 10
LIJIBHOCTI  TBEpPAOI PEYOBMHHU, TOMY piKa 1 TBepJa pPEUOBHHH
HA3UBAalOTbCS KOHAEHCOBaHMMHU pedoBuHamu.1ll. 3 iHmoro Ooky,
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OCKUTbKMA PIIMHU Ta Ta3d MAaloTh 3JaTHICTh TEKTH, IX HA3UBAIOTh
piaMHAMH.

Exercise 40. Answer the gquestions on text 3.

1. What is fluid dynamics? 2. What subdisciplines is fluid dynamics
subdivided into? 3. How does a substance change its state? 4.What
would a gas mixture contain? 5. What distinguishes a gas from liquids
and solids? 6. What is a distinctive property of a liquid state? 7. Why
are liquid and solid both termed condensed matter? 8. Why are liquids
and gases both called fluids? 9. What are the foundational axioms of
fluid dynamics? 10. What are they based on and modified in?

Exercise 41. Read text 4 about fluids. 4 sentences have been re-
moved from the text and given after the text. Choose the most suitable
places for each of them. There is one extra sentence which you do not
need to use.

Text 4. Fluids and the World Around us

Fluids - which include both liquids and gases - play a central role
in our daily lives. ... A rather vital fluid circulates in the human cardi-
ovascular system. There are the fluid ocean and the fluid atmosphere.

In a car, there are fluids in the tires, the gas tank, the radiator, the
combustion chamber of the engine, the exhaust manifold, the battery,
the air-conditioning system, the windshield wiper reservoir, the
lubrication system, and the hydraulic system. ... The next time you see
a large piece of earthmoving machinery, count the hydraulic cylinders
that permit the machine to do its work. ...

We use the kinetic energy of a moving fluid in windmills, and the
potential energy of another fluid in hydroelectric power plants. ... We
often travel great distances just to watch fluids move. Perhaps it is time
to see what physics can tell us about fluids.

Hydraulic means operated via a liquid.

Given time, fluids carve the landscape.

Physical quantities, that we find useful, are mass and force.
We breathe and drink them.

Large jet planes have scores of them.

agrwdE

Exercise 42. Discuss the following topics in groups.
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1.Gas and its properties.

2.Liquid and its properties.

3.What distinguishes gas from liquids and solids.

Exercise 43. Memorize the following words and word combina-
tions to text 5.

Motion — pyx

subject — mignaBatu (snausy, mouso)

Stress — HaBaHTa)KEHHS

pour — mutu(cs)

pitcher - rneunk

lip — kpaii

gravity - cuiaa TOKIHHS

tilted - naxumenwii

contribute — pobutu BHECOK

at rest — B craHi CIIOKOrO

arise - BUHUKATH

exert — CipuYuHSITH / CTBOPIOBATH (MUCK)

inversely related — o6epreno tporopiriitamii

laminar flow — maminapawmii, yIIopsAKOBaHHU# MOTIK

streamline — piBHOMIipHMIA TTOTIK

disruption — po3pus

turbulent flow — TypGynenTHuIA TOTiK

smooth — piBHuiA, OXHOPIHMIA

rough — HepiBHUit; OypXIUBUit

airfoil — aepoguHaMiunmMit mpodinb

shape — 1. ¢opma; 2. popmyBatu

lift — 1. minitom; 2. migHiMaTu

Exercise 44. Read text 5. Select the key words and expressions for
a five-minute conversation with your partners on the following topic:
“Bernoulli’s principle application in airplane wing design”.

Text 5. Fluid flow
Motion of any fluid is subjected to unbalanced forces or stresses.
The motion continues as long as unbalanced forces are applied. For ex-
ample, in the pouring of water from a pitcher the water velocity is very
high over the lip and very low near the bottom of the pitcher. The
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unbalanced force is gravity, that is, the weight of the water near the
surface. The flow continues as long as water is available and the pitcher
remains tilted.

Arhcimedes and Pascal contributed greatly to what became known
as fluid statics. But the father of fluid mechanics was the swiss
mathematician and physicist Daniel Bernoulli (1700-1782). He
considered the properties of basic importance in fluid flow, particularly
pressure, density, and velocity and set forth their fundamental
relationship. Any fluid at rest exerts pressure — what Bernoulli called
“static pressure” — on its container. As the fluid begins to move,
however, a portion of the static pressure is converted to what Bernoulli
called dynamic pressure or the pressure of movement.

While conducting experiments with liquids, Bernoulli observed
that when the diameter of a pipe is reduced, the water flows faster. This
suggested to him that some force must be acting upon the water, a force
that he reasoned must arise from difference in pressure. As a result, he
concluded that pressure and velocity are inversely related — in other
words, as one increases, the other decreases. Hence, he formulated
Bernoulli’s principle, which states that for all changes in movement, the
sum of static and dynamic pressure in fluid remains the same.

According to Bernoulli’s principle, the greater the velocity of flow
in a fluid, the greater the dynamic pressure and the less the static
pressure. In other words, slower-moving fluid exerts greater pressure
than faster-moving fluid.

Fluid flows can be divided into two different types: laminar flows
and turbulent flows. Laminar flow, sometimes known as streamline
flow, occurs when fluid (gas or liquid) flows in parallel layers, with no
disruption. It is the opposite of turbulent flow. If laminar flow is
“smooth”, turbulent flow is “rough”. Turbulent flow is characterized by
chaotic property changes and rapid variation of pressure and velocity in
space and time.

The Bernoulli principle has a wide range of applications in
engineering fluid dynamics, from aerospace wing design to designing
pipes for hydroelectric plants.

Bernoulli’s principle ultimately became the basis for the airfoil,
the design of an airplane’s wing. An airfoil is shaped like an
asymmetrical teardrop. Due to this specific shape of wings when the
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aeroplane runs, air passes at higher speed over it as compared to its
lower surface. This difference of air speeds above and below the wings,
in accordance with Bernoulli’s principle, creates a pressure difference,
due to which an upward force called ‘dynamic lift” acts on the plane. If
this force becomes greater than the weight of the plane, the plane will
rise up.

In the case of a hydroelectric plant that utilizes water flow from
mountain reservoir, knowing the elevation change from the reservoir in
the mountains to the plant in town helps engineers determine how fast
the water will be flowing through the energy-generating turbines in the
plant.

Exercise 45. Translate the following word combinations.

Unbalanced forces; properties of basic importance; fluid flow;
high velocity; conduct experiments; pressure difference; slow-moving
fluid; inversely related; dynamic pressure; slower-moving fluid; exert
greater pressure; laminar flow; turbulent flow; with no disruption; rapid
variation of pressure and velocity; engineering fluid dynamics; wing
design; hydroelectric plant; width of a pipe; basis for the airfoil; above
and below the wings; in accordance with Bernoulli’s principle; upward
force; weight of the plane; utilize water flow; elevation change; energy-
generating turbine.

Exercise 46. Match the synonyms.

1) rapid a) elevation
2) velocity b) rough

3) airplane c) split

4) lift d) increase

5) turbulent e) aircraft

6) disrupt f) speed

7) growth g) wide

8) fluid h) liquid

9) design i) quick

10) broad j) construction

Exercise 47. Give English equivalents of the following word com-
binations.

27


https://www.britannica.com/science/fluid-physics

Pyx Oynpb-skoi pigMHW; HEBpiBHOBaXKEHI cuiaM abo Hampyry,
He30amaHCOBaHI CHJM; POOWIM  BEMTUKUMH  BHECOK, BH3HAYATH
BJIACTUBOCTI TOTOKY PIJMHHU; BJIACTHBOCTI, SIKi MAalOTh OCHOBHE
3HAUEHHS B TeYil PIUHM; THCK, IIUIBHICTh 1 IIBHIKICTh, YAHUTH THCK;
MEpEeTBOPIOBATUCS. B JMHAMIYHUA THCK;, BHHHUKATH dYepe3 PI3HMIIIO
THUCKY; OyTH OOCpPHEHO 3aJIOKHHMHM; CyMa CTaTHYHOIO i TUHAMIYHOTO
TUCKY B PiJIMHI; YUM OUIbIIA IMIBUAKICTh, TUM OUIBIIE TUHAMIYHUN THUCK
1 MEHIIE CTATWYHUH THUCK; piIWHA 3 TMOBUIBHIIIUM PYXOM; YHHUTH
OUTBIINI THCK; BiJOMHH SIK PIBHOMIPHUH TOTIK; Te4ye MapayelbHUMU
[Iapamy; XapakTepu3yBaTHCS XaOTHYHMMH 3MiHAMH BIACTHUBOCTEH;
IH)KEHepHa TiJpOJMHAMIiKa, KOHCTPYKISl aepOKOCMIUYHOrO KpHIIa;
aepoMHaMIYHUK mpodine, crenudiyaa ¢dopma Kpwir; MiTHIMaIbHA
CHJIA; T1IPOEIIEKTPO-CTAHIIISI; TYpOIHH, 1[0 BUPOOJIAIOTH EHEPTiFO.

Exercise 48. Match the antonyms

1) smooth a) controlled

2) rapid b) wide

3) chaotic ¢) dynamic

4) parallel d) solid

5) liquid e) perpendicular
6) static f) rough

7) narrow g) slow

Exercise 49. Match the terms in the left column and with their
definitions in the right column.

Terms Definitions

1. Gravity a) gas or liquid substance

2. Statics b) science of motion and force

3. Fluid c) force of attraction towards the centre of the earth

4. Air d) branch of knowledge dealing with bodies
remaining at rest or with forces which balance one
another

6. Mechanics  e) mixture of gases that surrounds the earth and
which we breathe

Exercise 50. Translate into English.
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1. Pyx Oynp-sikoi pigyHH TiAAa€ThCs HEBPIBHOBAXXCHUM cHiIaM abo
Hanpyram. 2. PyxX piguHHM TpHBa€ IOTH, IOKM IiIOTH He30alaHCOBaHi
cumu. 3.HesbanancoBaHoro cuiol € cuna TsDKiHHS. 4. Apximen i
[Nackanb 3po0MIIN BEIMKHUI BHECOK Y T€, IO CTAJIO BIJOMUM SIK CTaTHKa
pimman.5. Ilpelinapcekuii marematuk 1 ¢isux Jawiens Beprymmi
BHU3HAYMB BJACTHBOCTI MOTOKY PiAWHH, 30KpeMa THUCK, UIUIBHICTH 1
MBHJKICTE. 6. SKmo miamerp TpyOM 3MEHIIYETHCS, PiMHA TTOYMHAE
TeKTU mBuae. 7. Yum Oliblia MBUAKICTh MOTOKY PIAWHU, THM BUIIUAH
nuHaMiuHui Tck. 8. BiacTuBOCTI pifMH, Taki SIK IIBHJAKICTh, THCK,
IIUIBHICTh 1 TeMIIepaTypa, BPaXxOBYIOThCS MPH PO3PaXyHKaX MMOTOKY
pinmaN. 9. PimuHHMI TOTIK pyxaeThecs IIBUALIE y BY3bKOMY MiCII,
TakKMM YMHOM OJTHAKOBA Maca PiJIMHU MPOXOAWTH TEBHY BiJICTaHb 3a
neBHui mpomibkok vacy. 10. THCK piiuHu Ta MBHUAKICT PYXY PIIUHH €

00CpHEHO TMPOMOPLIHHUMH — SKIIO THUCK 3POCTAa€, MIBHAKICTH
3MmeHmyeTbes. 11, JlamiHapHuWii TOTIK, SIKMA 1HOAI HA3WUBAIOThH
YIIOPSITKOBAHUM MOTOKOM, BHWHHKA€, KOIW piIuHAa Tede

OesmepediiiHO  mapaieabHuMu mapamu. 12, ITlpuHimn Beprysti
3pEITO0 CTaB OCHOBOIO JUIsi TPOCKTYBAaHHS  aepOJHMHAMIYHOTO
poisrro, KOHCTPYKITIT KpHIIa JIiTaka.

Exercise 51. Work in pairs. Arrange words in the jumbled questions
correctly and answer them.

Model: flow, in, Why, a, does, river, a, place, narrower, faster?
Why does a river flow faster in a narrower place?

1. unbalanced, is, What, subjected, to, forces?

2. observe, Bernoulli, did, while, What, with, conducting, liquids,
experiments?

3. related, Are, pressure, inversely, and, velocity?

4. rapid, of, variation, What, is, flow, by, characterized, and,
velocity, pressure?

5.static, and, pressure, dynamic, Does, in fluid, the same, remain,
the sum of?

6.flow, if, Why, water, does, the, diameter, faster, is, a, reduced,
pipe, of?

Exercise 52. Speak on:
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1. Fluid dynamics.
2. Fluid flow characteristics.

Exercise 53. Memorize the following words and word combina-
tions to text 6.

Coin — cTBoproBatu (HOBI CJIOBa)

designate — mo3HauaTH, Ha3MBATH

elastic energy - eneprist mpy»HOCTI

Btu (British thermal unit) — 6puTanchka TemI0Ba OTUHHIIS

match — cipauk

weigh — BaxxuTu; 3BaXKyBaTu

pound — pyHT

inch — mroiim

conduction — npoBixHICTH

CONVection — KOHBEKIIist

pass — repenaBaTUCs

stir — momimyBatu, po3MinryBaTu

conductor — mpoBimgHUK

replace — saminnTi

current — moTik

absorb — mormuHaTH(Cs)

reflect —BimouBaTH(Cs)

Exercise 54. Read, translate and give the gist of text 6.

Text 6. Thermodynamics. How it started
The term ‘thermodynamics’ was coined by James Joule in 1859 to
designate the science of relations between heat and power. By 1858,
‘thermodynamics’, as a functional term, was used in William
Thomson’s paper “An Account of Carnot’s Theory of the Motive Power
of Heat”. The first textbook in thermodynamics was written in 1859 by
William Rankine, originally trained as a physicist and mechanical
engineering professor at the University of Glasgow. Thermodynamics is
the study of the conversion of heat energy into different forms of en-
ergy.
As you know, there are several different forms of energy: kinetic,
potential, thermal, gravitational, sound energy, light energy, elastic,
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electromagnetic, chemical and nuclear. While one form of energy may
be transformed to another, the total energy remains the same.

Energy is measured in many ways. One of the basic measuring
blocks is called a Btu. This stands for British thermal unit and was
invented by, of course, the English. Btu is the amount of heat energy it
takes to raise the temperature of one pound of water by one degree
Fahrenheit at sea level. One Btu equals about one blue tip kitchen
match. It takes about 2,000 Btus to make a pot of coffee. Energy also
can be measured in joules. A thousand joules is equal to a British
thermal unit. 1,000 joules = 1 Btu. The term ‘joule’ is named after an
English scientist James Prescott Joule who discovered that heat is a type
of energy. One joule is the amount of energy needed to lift something
weighing one pound to a height of nine inches. Around the world  sci-
entists measure energy in joules rather than Btus.

Heat energy moves in three ways: conduction, convection,
radiation.

Conduction occurs when energy is passed directly from one item to
another. If you stirred a pan of soup on the stove with a metal spoon, the
spoon will heat up. The heat is being conducted from the hot area of the
soup to the colder area of spoon. Metals are excellent conductors of heat
energy. Wood or plastics are not.

Convection is the movement of gases or liquids from a cooler spot
to a warmer spot. The wind we feel outside is often the result of
convection currents. You can understand this by the winds you feel near
the ocean. Warm air is lighter than cold air and so it rises. During the
daytime, cool air over water moves to replace the air rising up as the
land warms the air over it. During the night time, the directions change
— the surface of the water is sometimes warmer and the land is cooler.

Radiation is the final form of movement of heat energy. The sun’s
light and heat cannot reach us by conduction or convection because
space is almost completely empty. The sun’s rays travel in straight lines
and are called heat rays. When rays move that way, it is called radiation.
When sunlight hits the Earth, its radiation is absorbed or reflected.
Darker surfaces absorb more of the radiation and lighter surfaces reflect
the radiation. So you would be cooler if you wear light or white clothes
in summer.
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Exercise 55. Translate the following word combinations.

Conversion of heat energy; total energy; basic measuring blocks;
British thermal unit; amount of heat energy; the temperature of one
pound of water; by one degree Fahrenheit at sea level; movement of
gases or liquids; lighter than cold air; surface of the water; final form of
movement of heat energy; can be measured in joules; is named after an
English scientist; measure energy in joules rather than Btus; conducted
from the hot area to the colder area; conductors of heat energy; to re-
place the raising up air; by conduction or convection; almost completely
empty; heat rays; absorbed or reflected radiation.

Exercise 56. Rewrite the following sentences in Past Simple and
Present Perfect. Add adverbial modifiers, where necessary.
Model: The session begins ...

The session began ...
The session has already begun ...

1. The situation changes over time.

2. Scientists achieve considerable technical progress.

3. The discovery is widely used by scientists in many countries.

4. He prepares new programs for the computers.

5. The students study the properties of potential and kinetic
energy.

6. Electrical energy is generated in many ways.

7. The company develops the project under the leadership of the
British company.

8. The scientists introduce technologies for integrating and
maximizing the advantages of different energy sources.

9. We plan to implement the project in three stages.

Exercise 57. Change the following sentences into the Passive
Voice.

1. Nobody can create or destroy energy. 2. The Arabian physicist
defined light rays as streams of minute energy particles. 3. Thomas
Young was the first to use the term ‘energy’. 4. Our body uses stored
energy to do work. 5. Scientists have studied different forms of energy.
6. Lord Kelvin formulated the laws of thermodynamics. 7. One can find
energy in a number of different forms. 8. William Rankine coined the
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term ‘potential energy’. 9. The lecturer is explaining the concept of en-
ergy and its transformations.

Exercise 58. Use the verbs in brackets in the proper tense and
voice form.

1.The term thermodynamics (coine) by James Joule in 1859 to
designate the science of relations between heat and power. 2. Energy
(measure) in many ways. 3. A Btu (stand) for British thermal unit and
(invent) by, of course, the English. 4. Energy also can (measure) in
joules. 5. A thousand joules (equal) to a British thermal unit. 6. The
term ‘joule’ (name) after an English scientist James Prescott Joule who
(discover) that heat (be) a type of energy. 7. Around the world scientists
(measure) energy in joules rather than Btus.8. Heat energy (move) in
three ways: conduction, convection, radiation. 9. Conduction (occur)
when energy (pass) directly from one item to another. 10. The sun’s rays
travel in straight lines and (call) heat rays. 11. When sunlight (hit) the
Earth, its radiation (absorb) or (reflect).

Exercise 59. Ask:
a) if one form of energy can be transformed into another;
if there are different forms of energy;
if the total energy of a system changes with time;
if Boyle formulated the law which stated that pressure and
volume are inversely proportional;
b) what the energy from the Sun is called;
what the laws of thermodynamics postulate;
when Robert Boyle built the air pump;
how energy is often defined in physics;
who coined the term ‘potential energy’.

Exercise 60. Translate into English.

1. TepmoarHaMika BUBYAE MEPETBOPEHHS TEIJIOBOI €HEPrii B pi3Hi
(hopmu eneprii. 2. Xoya omHa Gopma eHeprii Moxke TpaHC(hHOpMyBaTHCS
B IHIIy, 3arajJibHa €HEpris 3aJMIIAE€ThCS HE3MIHHOI. 3. bpuTaHCBKY
TEIIIOBY OJWHHUINIO OyII0 BUHANAEHO, 3BiCHO, aHTmilIeM. 4. bputanchka
TEIUIOBA OJUHUIIA - Il KUIBKICTh TEIUIOBOI eHeprii, HeoOXimHoi mist
MiZBUIICHHS TeMIepaTypu OJHOro (yHTa BOAW Ha OIMH Tpaayc 3a
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@apenreiitom Ha piBHI Mops. 5. EHeprito Takox MOKHa BUMIpSITUH B
mroynsax. 6. TepMiH <«JpKOyNb» Ha3BaHO Ha 4YECTh aHIJIIHCHKOIO
BueHoro JDxkeiimca Ilpeckorra JIkoyins, SKHil BIIKPHB, IO TEIUIO €
pi3HOBUAOM eHeprii. 7. Pyx TermioBoi eHeprii 3AiHCHIOETBCS TpbOMa
cmocobaMu:  TPOBIAHICTIO, KOHBEKIIEIO, BUIPOMIHIOBaHHSIM. 8.
[IpoBiaHicTb BiNOYBAETHCS, KOMU EHEPTisl MEPENaEThesl Oe3MOcepeTHbO
BiJl OJIHOTO TipeaMera Jio iHmoro.9. KoHBekiis - 11e IepeMillieHHs rasiB
abo piguH 3 Oimbmn mpoxoioaHoro Mmicus B Outbm terute. 10. Komm
COHSYHI a00 TEIUIOBI MPOMEHI pyXaroThCs MO MPSAMHX JIIHIAX, IIe
HasuBaeThecs pajiamiero. 11. TemHimn MOBEpXHI MOTJIMHAIOTH OLIbIIE
BUITPOMIHIOBaHHSI, @ CBITJIIII BiIOMBAIOTh BUMPOMIHIOBAHHS.

Exercise 61. Memorize the following words and word combina-
tions to text 7.

Validity — mpuaatHicTh; OOTPYHTOBAHICTh; TOBEICHICTH

zeroth law — Hy1bOBHIT 3aKOH (TEPMOTUHAMIKH)

emission — BUIIPOMIHIOBAHHS, BUIUIEHHS; TOMIHPIOBAHHS

equilibrium — piBaoBara

equivalence — piBHOIIIHHICTH, €KBIBaJIEHTHICTE

surrounding — HaBKOJIHMIITHE CEPEIOBHUIIIE

obviously — oueBumHO

experience — mocBin

entropy — eHrporis

conversely — naBmaku; o6epHeHO

spontaneous — MUMOBLTEHUN, CIOHTAHHHN

internal — BHyTpirIHi#

asymptotically — acumrrroriaso

approach — HaGmKaTHCS

cease — mpunuHATH(Cs)

reach — nocsratu

Exercise 62. Read, translate and write a brief summary of text 7.

Text 7. The Laws of Thermodynamics
The laws of thermodynamics give motion to everything that hap-
pens in the universe. The laws of thermodynamics are a set of postulates
that are the basis of thermodynamics. The laws of thermodynamics, in
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principle, are physical laws that describe the features of heat transfer
and work in thermodynamic processes. They have become one of the
most important both in physics and in other fields of science related to
thermodynamics. In thermodynamics there are four laws of very general
validity. The four laws are:

- Zeroth law of thermodynamics states that thermodynamic equi-
librium is an equivalence relation. If two thermodynamic systems are
separately in thermal equilibrium with a third one, they are also in ther-
mal equilibrium with each other.

A system in thermal equilibrium is a system whose macroscopic
properties (like pressure, temperature, volume, etc.) are not changing in
time. A hot cup of coffee on a kitchen table is not in equilibrium with its
surroundings because it is cooling off and decreasing in temperature.
Once its temperature stops decreasing, it will be at room temperature,
and it will be in thermal equilibrium with the surroundings.

The first law of thermodynamics basically states that a
thermodynamic system can store or hold energy and that this internal
energy is conserved. Heat is a process by which energy is added to a
system from a high-temperature source. In addition, energy may be lost
by the system when it does mechanical work on its surroundings, or
conversely, it may gain energy as a result of work done on it by its
surroundings. The change in the internal energy is equal to the amount
added by heating minus the amount lost by doing work on the environ-
ment.

There are many statements of the second law which use different
terms, but they are all equivalent. The simplest formulation of the sec-
ond law is: heat cannot flow spontaneously from a lower-temperature
material to a higher-temperature material. It is obviously true from
everyday experience. For example, in a refrigerator heat flows from cold
to hot, but only when electrical energy is added. Note that from the
mathematical definition of entropy, a process in which heat flows from
cold to hot has decreasing entropy.

The formulation of the second law given by William Thomson
(Lord Kelvin) states that it is impossible to convert heat completely into
work. Thus, a heat engine with 100% efficiency is thermodynamically
impossible.

The third law of thermodynamics is about absolute zero
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temperature. As a system asymptotically approaches the temperature of
absolute zero, all processes virtually cease and the entropy of the system
asymptotically approaches a minimum value. It is impossible to reach
the temperature of absolute zero by any finite number of processes.

Exercise 63. Translate the following word combinations into
Ukrainian.

Laws of thermodynamics, set of postulates, features of heat trans-
fer, spontaneous emission, current research, thermal equilibrium, meas-
urement of temperature, macroscopic properties, mathematical defini-
tion, formulation of the law, high-temperature energy source, heat en-
gine, absolute zero, finite number of processes, engine efficiency, lead-
ing scientists.

Exercise 64. Translate and comment upon the following verb
grammar forms.

Describe the features of heat transfer, was coined; was written; do
not depend on; can be applied; are not changing; is assumed; can store;
may be lost; does; states; is cooling off and decreasing; to convert; is
conserved; stops decreasing; may gain; to reach.

Exercise 65. Put the verbs in brackets into the correct active or
passive tense forms.

1. The laws of thermodynamics, in principle, (be) physical laws
that (describe) the features of heat transfer and work in thermodynamic
processes.. 2. The laws of thermodynamics (become) one of the most
important both in physics and in other fields of science related to ther-
modynamics. 3. A system in thermal equilibrium is a system whose
macroscopic properties (not to change) in time. 4. The first law of
thermodynamics basically (state) that a thermodynamic system can
(store) or (hold) energy and that this internal energy (conserve). 5. Heat
is a process by which energy (add) to a system from a high-temperature
source.6. In addition, energy may (lose) by the system when it (do) me-
chanical work on its surroundings, or conversely, it may (gain) energy
as a result of work done on it by its surroundings.7. The formulation of
the second law given by Lord  Kelvin (state) that it is impossible to
convert heat completely into work. 8. As a system asymptotically (ap-

36



proach) the temperature of absolute zero, all processes virtually (cease)
and the entropy of the system asymptotically (approach) a minimum
value.

Exercise 66. Complete the sentences with English equivalents of
the words in brackets.

1. The (3akoum TepmoamHamiku) are a (Habip moctynaris) that
are the basis of thermodynamics. 2. The (3akonu TepmoauHamikm), in
principle, are (¢pisuuni 3akonu) that describe the features of
(termonepenava) and work in (trepmonunamiuni mpouecu). 3. The laws
of thermodynamics have become one of the most important both in
physics and in other (ramys3i nayku) related to thermodynamics.
4. Zeroth law of thermodynamics states that (repmomuHamiuma
piBHOBara) iS an (BimHomieHHs ekBiBaseHTHOcTi). 5. If two
(repmommHaMiuHi cuctemu) are separately in (temaoBa piHOBara) with
a third one, they are also in (temmosa pieHoBara) with each other. 6. A
system in (remmoBa piBHOBara) iS a System whose (Mmakpockoriumi
BJIACTHBOCTI) (HAmpHKIad, THUCK, TeMIeparypa, 00’eM ToImro) are not
changing in time. 7. Heat is a process by which energy is added to
a system from a (Bucokoremneparypue kepeno). 8. The
(maiimpocrime ¢popmyaroBanns) of the second law is: heat cannot flow
spontaneously from a (06’ext 3 HmK4OI Temeparyporo) to a (00’exT 3
BHUIIOIO TemiiepaTtyporo). 9. A (terutoBuit  nBuryn) with 100%
(edexTuBHicTs) is thermodynamically impossible. 10. As a system as-
ymptotically approaches the (temmeparypa a6conrornoro uyis), all pro-
cesses virtually cease and the entropy of the system asymptotically ap-
proaches a minimum (3HaueHHs).

Exercise 67. Say whether the following statements are true or
false. Correct the false ones..
1. There are three laws of thermodynamics.
2. The term ‘thermodynamics’ was coined by James Joule in 1859.
3. The first law of thermodynamics states that thermodynamic
equilibrium is an equivalence relation.
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4. Heat is a process by which energy is added to a system from a
low-temperature source.

5. Heat can flow spontaneously from a lower-temperature material
to a higher-temperature material.

6. The system gains energy when it does mechanical work.

7. The formulation of the second law given by William Thomson
(Lord Kelvin) states that it is possible to convert heat completely into
work.

8. A thermodynamic system can’t store or hold energy.

9. Internal energy is always conserved.

10. A heat engine with 100% efficiency is thermodynamically quit
possible.

Exercise 68. Translate the following sentences into English.

1.Tepmin ‘repmonmuamika’ OyB BBemeHuil Jlxeiimcom Jlxoynem
y 1859 pori a1 m03HAYCHHS HAYKH PO CIIBBIAHOIICHHS MK TEILIOM
Ta eHepriero. 2. TepmoauHaMika BUBYAE MTEPETBOPEHHS TEIUIOBOI €HEPTil
B pizHi ¢opmu eHeprii. 3.Y TepMOAMHAMIII € YOTHPHU 3aKOHHU
3aranpHOTO 3Ha4yeHHA. 4.HynpoBUH 3aKOH TEPMOAWHAMIKH CTBEPIKYE,
0 TEpMOIWHAMIYHA pIiBHOBara € BiTHOIICHHSM €KBIBaJCHTHOCTI.
5lkmo aBi TepMOAWHAMIYHI CHCTEMH OKpeMoO IepeOyBamTh Yy
TEIUTOBiN PIBHOBA3i 3 TPEThOIO, BOHU TAKOXK MepeOyBarOTh y TEIUIOBIH
piBHOBAa3i 0jiHAa 3 oHO0. 6 .Ilepmvii 3aK0H TePMOTUHAMIKH CTBEPIIKYE,
o0 TepMOIWHAMIYHA CHCTEeMa MOo)ke 30epiraté abo yTpUMyBaTH
€Hepriro 1 o I BHYTPIIIHS eHeprig 30epiraerscs. 7.HarpiBanus - 1e
MIpoIiec, 3a MIOIMIOMOTOI0 SIKOTO JIO CHCTEMH JOMAETHhCS CHEPTis Bif
JoKepena BUCOKOi TemmepaTypu. 8. 3MiHAa BHYTPIIIHBOI eHepTii
JOPIBHIOE KUTBKOCTI €Heprii, JoJaHoi IpHu HarpiBaHHI, MiHyC KiTBKICTh
eHeprii, BTpadueHOi TpH BHKOHAaHHI pOOOTH 3 HABKOIUIIHIM
cepenoBuiieM. 9. [[pyruii 3aK0H TEPMOIAMHAMIKH CTBEPDKYE, IO TEILIO
HE MOXE€ CaMOBUIBHO TIEpETIKaTH Big O00’€KTy 3 HIXKYOK
TEMITEpaTypor0 A0 O00’€KTy 3 OUIBII BHCOKOW TEMIIEpaTypor.
10.lpyruii  3akoH TepMoaWHaMiku, cdopmynboBaHuii  Jlopaom
KenpBiHOM, TOBOPHTH, 1110 HEMOXKITUBO TIOBHICTIO ITEPETBOPUTH TEILIO B
pobory. 11. VYV TperboMy 3aKOHI TEpMOAMHAMIKM HAETbCA MO
TeMIepaTypy adcomroTHOro Hyis.12.OCKiIbKM crcTeMa aCHMIITOTUYHO
HAOMIDKAEThCSL 10 TeMIlepaTypu aOCOJIOTHOTO HYyJs, YCi TpoLecH
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MPAKTUYHO TMPUIHUHSIIOTHCS, a EHTPOIIS CHCTEMH aCHMITOTHYHO
HaOJIMKAETECA JI0 MiHIMaJIBHOrO 3HaueHHd. 13. 3a  Oyab-sKOrO
KIiHIIEBOIO KUIBKICTIO TIPOIECIB HEMOXJIHMBO AOCSITTH TEMIEpaTypu
a0COTIOTHOT'O HYJIA.

Exercise 69. Work in pairs. Translate the following questions and
answer them.

1. fIx BU3HAYAIOTH 3aKOHU TEPMOJIUHAMIKH?

2. Slke 3HaUCHHS 3aKOHIB TEPMOJANHAMIKH?

3. CKiNbKH iCHYE 3aKOHIB TEPMOTMHAMIKHI ?

4. Illo Take TepMoaMHaMIYHA piBHOBara?

5. Slka cucTeMa € CHCTEMOIO B TEILIOBiH piBHOBa3i?

6. Slke Haliipocrime GopMyTIOBaHHS JPYroro 3aKOHY TEPMOAHHAMIKH?
7. SIKMM YHMHOM BiZI0OYBAa€THCSA TEIJIOOOMIH MK MPEIMETaMH 3 Pi3HOIO
Temriepatyporo? HaBeniTe mpukiamm.

8. lllo Take eHTpOIisa?

9. I1po 1110 rOBOPUTH TPETiH 3aKOH TEPMOAUHAMIKH?

Exercise 70. Memorize the following words and word combinations
to text 8.

Heat/ thermal engineering — termrorexnika

mechanical engineering — mammHoOy 1yBaHHS

transmission — epemaua

heat exchanger — paxiaTop, TEIIOOOMIHHIK

medium (pl. media) — 3aci6; cmoci6; cepemnoBuie

process plant — mepepo6Huii 3aBox

combustible shale — roprounii canerns

peat — Topd

refine — ountmatu

piston engine — mopiHeBUii IBUTYH

jet engine — peakTUBHUIT IBUTYH

diesel fuel — quzenpHE ManUBO

scale — macira6

scrap wood — Bigxoau JIEpEBUHU

waste materials — Bigxoau

disposal — yrunizamiis
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exhaust — 1.BuryckaHHs (2a3ig), BUXJIOI; 2.BUITyCKaTH, BUBUIBHSATH,
BUJIAJISATH

furnace — miu, Tonka

waste-heat boiler — xoren mis Binxoxnis

centralized boiler room — rienTpasnizoBaHa KOTeIbHS

power unit — eaepro60K

installation — ycranoBka

Exercise 71. Read, translate and write a brief summary of text 8.

Text 8. Heat Engineering

Heat or thermal engineeringis a specialized sub-discipline
of mechanical engineering that deals with the movement and
transmission of heat energy. Energy can be transferred between two
media or converted into other forms of energy. The heating engineer
must know thermodynamics and the process of converting energy
generated by heat sources into chemical, mechanical or electrical  en-
ergy. Many process plants use a wide variety of machines that utilize
components that use heat transfer in some way. Many plants use heat
exchangers in their operations. Some systems include boilers, heat
pumps, water pumps, engines and etc.

The principal sources of heat today are fossil fuels, which release
heat when burned. These fuels may be solid, liquid or gaseous. Among
the more common solid fuels are coals, combustible shales and peat.
Petroleum is a natural liquid fuel, but it is seldom used directly to
produce heat. Instead, it is refined to produce gasoline for automotive
and piston aircraft engines, kerosine for jet engines and certain types of
piston engines and various types of diesel fuel and mazut, used chiefly
in nonnuclear thermal power plants. The most important gaseous fuel is
natural gas, which consists of methane and other hydrocarbons. On a
smaller scale, wood (firewood, scrap wood) also serves as a fuel. Meth-
ods are now being developed to burn industrial and domestic waste ma-
terials for purposes of both disposal and heat generation.

Of great importance in view of the need to conserve natural fuels
is the use of secondary heat sources. These sources include the hot
exhaust gases of metallurgical furnaces or internal combustion engines
whose heat is utilized in waste-heat boilers.
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A substantial portion of the heat produced during the colder part
of the year is for household consumption; that is, it compensates for heat
losses through the walls of buildings and losses involved in ventilation.
Heat and electric power plants and centralized boiler rooms provide heat
for homes in most cities. The boilers at these plants and rooms heat wa-
ter that is then sent to the home to supply heat. Home heaters can take
the form of radiators or of pipes mounted in wall panels.

Mechanical work is obtained from heat by using heat engines, the
principal power units of factories, transport vehicles, and other installa-
tions run on heat. Heat is converted into electric power by, for example,
magnetohydrodynamic generators and thermoelectric generators.

Exercise 72. Match the English-Ukrainian equivalents.

1) process plant a) MaImMHOOYTyBaHHS

2) heat exchanger b) Bimxomu

3) power unit C) peakTHBHUIi ABUTYH
4) heat energy d) xoren mns BimxomiB
5) piston engine €) IDKepeso Terma

6) jet engine f) TemmooOMiHHHMK

7) conversion of energy g) Hadra

8) waste materials h) TemmoBa enepris

9) waste-heat boiler i) TemaoTexHika

10) fossil fuel j) menTpamizoBaHa KOTEIBHS
11) heat source K) mepepobOHuii 3aBox
12) petroleum I) mopriHeBUit MBUTYH
13) mechanical engineering M) IepeTBOPEHHS eHePTii
14) thermal engineering n) eHeprooJIoK

15) centralized boiler room 0) BHKOIIHE MaJbHE

Exercise 73. Find English equivalents in text 8. It will help you to
translate it.

[Tepenaya TemyioBOi eHeprii; MK JBOMa CepeJOBUINAMH; IPOIEC
MIePETBOPEHHS €HEeprii;  MaIlWHM, 10 BUKOPHUCTOBYIOTH KOMIIOHEHTH;
BHIIUIATA TEIUIO TIPH 3TOPSHHI, OUIBII IOMIMPEHE TBEpAE IMalluBO;
roproyi cjuaHui i Top¢); NpPUPOAHE piAKe MaNMBO; IS BUPOOHUITBA
Teryia; BUPOONATH OCH3MH [UIi aBTOMOOUIBHMX Ta TOPLIHEBUX
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aBiallifHUX ABHUTYHIB; BHUPOOJISATH KEPOCHH Uil PEAKTHBHUX IBHUTYHIB
Ta JEeAKHX THUIIB TOPIIHEBUX JBWUTYHIB, NPUPOJHHNA Tra3, SKUH
CKJIAJIA€THCS 3 METAaHy Ta iHIIUX BYIJICBOAHIB; CIIATIOBATH MPOMHCIOBI
Ta MOOYTOBI1 BiIXOAW SIK JJIS YTHJII3allii, TaK 1 JUIsl BUPOOHHUIITBA TEIUIA;
HEesICPHI TEIUIOBI EIEKTPOCTAaHIli; IS EKOHOMIl MPUPOAHMX BHUIIB
MaJMBa, BUKOPUCTAHHS BTOPHHHUX JDKEpPEN TEIUIa; BKIIOYAIOTH rapsdi
BUXJIONIHI Ta3d METaNmypridiHuX medell abo ABHWTYHIB BHYTPIIIHHOTO
3TOPSIHHS; JIjIsl IOOYTOBOTO CIIOKMBaHHS; BTPATH TeIUIa 4epe3 CTiHU
OyaiBelb Ta BTpPATH, MOB'SI3aHI 3 BEHTUIAIIEID; OCHOBHI €HEProOJIOKH
3aBOJIiB, TPAHCIOPTHUX 3aCO0IB Ta IHIIMX YCTAHOBOK; IPAIIOIOTh Ha
TEIJIOBI eHeprii; CHaJieHHs IPOMHUCIOBHX Ta TOOYTOBUX BiJIXOJIB;
MAarHITOTiIpOIMHAMIYHHI TeHEPaTOP; TEPMOCIIEKTPUYHHIA TeHepaTop.

Exercise 74. Complete the following sentences, filling in the blanks
with the terminological words and word combinations: boilers, heat
pumps, water pumps, engines; heat exchangers; thermodynamics;
heat or thermal engineering; natural gas; coals, combustible shales
and peat; exhaust gases; petroleum; internal combustion engines;
heat engines; centralized boiler rooms.

1. s a specialized sub-discipline of mechanical engineer-
ing that deals with the movement and transmission of heat energy.
2. The heating engineer must know __ and the process of converting
energy generated by heat sources into chemical, mechanical or electrical

energy. 3. Many plantsuse _____in their operations.4. Some systems
include ., and etc.5. Among the more common
solid fuels are ., and . 6. The most important gaseous
fuel is T |s a natural I|qU|d fuel 8. Secondary heat sources
include the hot of metallurgical furnaces or

9. Heat and electric | power plants and prowde heat for tt the

home in most cities.10. Mechanical work is obtained from heat by using
____, the principal power units of factories, transport vehicles, and
other installations run on heat.

Exercise 75. Translate into English.
1. TenmorexHika 3aiiMa€ThCS TEPEMINIEHHIM 1 TepeAadero TerIoBOi
eHeprii.2. barato minnpueMcTB BHUKOPHUCTOBYIOTH TEIJIOOOMIHHUKH Y
cBOill po0oTi.3. OCHOBHHMH JpKepellaMH Telja ChOTOHI € BUKOITHE
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MajuBO, SKE BHIUILE Temo npu crnamoBanHi.4. Cepen HaWOUTBIT
MOUIMPEHUX TBEPAUX BHUIIIB MaJMBa - BYTLLISA, TOPIOYi claHmi Ta Topd.
5. Hadra - me mnpupomHe pimke TMaauBO, aje BOHO PIJAKO
BUKOPUCTOBYEThCS ~ Oe3mocepesiHbo Ui BHUPOOHMITBA  Teruia.6.
HaiiBaxxnuBimmuM — ra3omomiOHMM MalIMBOM € IMPHPOAHUHN Ta3, SIKHN
CKJIaJIA€ThCS 3 METaHy Ta IHIIUX BYTJIEBOJHIB.7. 3apa3 po3poOistoThCs
METOJM CHAJICHHS MPOMHUCIOBUX Ta IOOYTOBUX BIAXOMIB SK IS
yTUIi3allii, Tak i 111 BUpoOHUITBA Teria. 8. Benuke 3HaueHHS 3 OTIIsL Ty
Ha HEOOXIIHICTh 30epeKEeHHS] TMPUPOAHOTO TaJIMBa Mae
BUKOPUCTaHHSI BTOpUHHHUX  JpKepen Terna. 9. TeruoenexTpocTraHiii
Ta IICHTPANi30BaHI KOTENbHI 3a0e3Me4yroTh TeIUIoM OyIWHKH Y
oinbmocti MicT.10.Mexaniuna poboTa OTpUMYEThCS Bil Teria 3a
JIOTIOMOT'OI0  TETUIOBHX JIBUTYHIB, OCHOBHHX EHEProOJIOKIB 3aBOJIiB,
TPaHCMOPTHUX 3aco0iB Ta IHIIMX YCTAHOBOK, IO MpAIIOIOTh Ha
TEIUTOBIN eHeprii.

Exercise 76. Comment upon the following questions.

1. What is heat engineering? 2. What does heat engineering deal
with? 3. What process is heat engineering based on? 4. What machines
do many plants use in their operation? 5. What common fuels are used
to produce heat? 6. What fuels are of great importance in view of the
need to conserve natural fuels? 7. What do these sources include?
8. How is heat provided for household consumption in most cities?
9. How is mechanical work obtained? 10. What converts heat into
electric power?

Exercise 77. Speak on:

1. Thermodynamics.

2. The laws of thermodynamics
3. Heat Engineering.

UNIT Il. Hydraulics. Types of engines.
Gas compressor units and turbines.

Exercise 1. Memorize the basic vocabulary to text 1.
Hydraulics — rinpasiika
hydraulics-based — (cucmema) Ha ocHOBI riapaBTiKu
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cylinder — ruinap, Banuk, 6apaban

hydraulic fluid — rigpocymimn
VISCOSity — B’s3KiCTh

resistance — omip

medium — 1. 3aci6; croci6 2. cepemnoBuIe

lubricating medium — macTubpHHUI/3MalyBaTBHIH 3aCi0
friction - Teprs

carry away — BiZIHOCUTH

be regarded as — posrisimaTrics K, BBAKATHCS YAMOCH
incompressible - 110 He CTHCKAETHCS / HE YITTBHIOETHCS
constant - cranuii, He3MIHHHHA

operating range - paaiyc aii; po6ouunii UK

confine - oomMexyBaTu

pipe — 1.Tpy6a 2.1pyOompoBi
velocity — mBuaKicTh

represent — 1. sBasTH COOOIO; CTAHOBHUTH; OYyTH 2. IPEACTABIATH;
penpe3eHTyBaTH

law of conservation of energy — 3akon 36epeskeHHst eHeprii
convert — rmepeTBoproBaTH
subtract — BigHiMaTH

discharge — BHIIITOBXyBaTH, BUIIYCKATH

available — 1. nasBHUi, npuCyTHINA 2. TOCSHKHUMN; TOCTYIHUI
valve mechanism — kanaHHui MexaHi3M

actuating cylinder — cuoBuii MTIHAD, ATIHAP TPUBOIY (Mexanizmy)
hydraulic motor — rinpaBniuHuii ABUTYH
filter — 1. dinpTp 2.dhinbTpyBaTH, MPOIIHKYBATH, OUHINATH
reservoir — pesepByap
store — 1.30epiratu 2. 3amacaTy, BilkJIaaaTi, HAKOMTUIYBaTH
pressure regulator — perynsaTop THCKy

relief valve — knaman cTpaBifoBaHHs / CKUAAHHS (MUCKY); 3aTIO0DKHIN
KJIanaH, pO3BaHTAKYBaJIbHUI KIIallaH

relieve — noseriryBaTu, 3MeHITyBaTH, OCTa0IATH (muck,
HANPYIHCEHHS);

burst — BuGyxatu; sonatucst (npo nueemamuxy)
aerospace-vehicle system — aepokocMmiuHa cucrema

power hydraulics - cunoa rigpasiika

landing gear door — crynka Himi maci
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flight control — (opean) xepyBanHs monboToM
accurate — TO4YHMIL; IPaBUWIBHUM.

Exercise 2. Read and translate text 1.

Text 1. Hydraulics And Its Basic Principle

Hydraulics is a division of the science of fluid mechanics which
includes the study of liquids and their physical characteristics, both at
rest and in motion. At a very basic level, hydraulics is a mechanical
function that operates through the force of liquid pressure. In hydrau-
lics-based systems mechanical movement is produced by contained,
pumped liquid, typically through cylinders moving pistons.

Hydraulic fluids make possible the transmission of pressure and en-
ergy. One of the most important properties of any hydraulic fluid is its
viscosity, which is internal resistance to flow. Hydraulic fluids act as a
lubricating medium, thereby reducing the friction between moving parts
and carrying away some of the heat.

In general, and for practical purposes, liquids are regarded as being
incompressible. This means that the volume of a given quantity of a lig-
uid will remain constant even though it is subjected to high pressure.
Because of this characteristic, it is easy to determine the volume of hy-
draulic fluid required to move a piston through its operating range.

A basic principle of hydraulics is expressed in Pascal’s law formulat-
ed in the seventeenth century. This law states that a confined hydraulic
fluid exerts equal pressure at every point and in every direction in the
fluid. This is true under static conditions and when the force of gravity
is not taken into consideration. In actual practice the weight of the fluid
would cause a small increase in the pressure on the bottom and lower
sides of the container.

When liquids are in motion, certain dynamic characteristics must be
taken into consideration. One of the principal factors in liquid motion is
friction. Friction exists between the molecules of the liquid and between
the liquid and the pipe through which it is flowing. The effects of fric-
tion increase as the velocity of liquid flow increases. Friction in a mov-
ing liquid produces heat, and this heat represents a loss of energy in a
hydraulic system. According to the law of conservation of energy,
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which states that energy can neither be created nor destroyed, energy
converted to heat must be subtracted from the total energy of the mov-
ing liquid. Hence, if a hydraulic pump is discharging hydraulic fluid the
power available for useful work is reduced.

Basically, a simple hydraulic system requires a source of hydraulic
power (the pump); pipes to carry the hydraulic fluid from one point to
another; a valve mechanism to control the flow and direction of the hy-
draulic fluid, a device for converting the fluid power into movement
(actuating cylinder or hydraulic motor), filters to clean the hydraulic
fluid and reservoir to store it.

In an actual system, a pressure regulator or relief valve is necessary
between the pump and the valve in order to relieve pressure when the
cylinder reaches the end of its travel. Otherwise, the pump would be
damaged or the tubing would burst.

The type of hydraulics applied to aircraft and other aerospace-vehicle
systems is called power hydraulics because it involves the application of
power through the medium of hydraulics. Among the uses of hydraulic
systems in aerospace-vehicle components are the operation of landing
gear doors, flight controls, brakes, and a wide variety of other devices
requiring high power, quick action, and/or accurate control.

Exercise 3. Give Ukrainian equivalents of the following terms and
terminological word combinations.

Fluid mechanics, liquid pressure, hydraulics-based system, mechani-
cal movement, pumped liquid, hydraulic fluid, pressure transmission,
resistance to flow, fluid viscosity, lubricating medium, moving parts,
practical purpose, incompressible liquid, constant pressure, operating
range, confined hydraulic fluid, equal pressure, static conditions, force
of gravity, dynamic characteristics, principal factor, liquid motion, the
law of energy conservation, hydraulic pump, available power, valve
mechanism, actuating cylinder, hydraulic motor, relief valve, actual sys-
tem, aerospace-vehicle system, flight controls, accurate control.

Exercise 4. Give English equivalents of the following terms and
terminological word combinations.

Mexanika piIuH, TiIpPOCYMilll, CHUCTEMH Ha OCHOBi TiApaBIIiKH,
0a30BHil piBeHb, CHJIOBA TiJpaBiika , mepenavya TUCKY Ta €Heprii, y
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CIIOKOi Ta B PyCi, MaCTWJIBHUN 3aci0, poOOYMIl UK, MOCTIHHUN THUCK,
BaYXJIMBI BJIACTUBOCTI TiIPaBIIYHOI PiAWHHM, KJIAllaHHUH MeXaHi3M,
OUHAMIYHI XapaKTEPUCTUKW, TiAPABIIYHUN [BUTYH, CHJa TSDKIHHS,
PETYJSITOp TUCKY, CHIIOBHHA IMIIIHIp, KJIANaH CTPaBIOBaHHS, KOPUCHA
poboTa, aepoKOCMiyHa CHCTEMa, HasBHA TMOTY)KHICTh, MiJIBUIICHHS
TUCKY, PIAMHH, IO PyXarOThCs, 30epekeHHs eHeprii.

Exercise 5. Make up sentences with the following word combina-
tions.

To study liquids at rest and in motion; to operate through the force of
liquid pressure; to make possible transmission of energy; to act as a
lubricating medium; to reduce friction between moving parts; to carry
away some heat; to be regarded as incompressible; to remain constant;
to be subjected to high pressure; to determine the volume of hydraulic
fluid; to move a piston; to exert equal pressure; to be under static
conditions; to cause pressure increase; to reduce friction; to increase
velocity of liquid flow; to convert energy to heat; to be subtracted from
energy of the moving liquid; to represent loss of energy; to relieve
pressure; to damage pump; to involve application of power.

Exercise 6. Match the terms (A) with their definitions (B).

A B

1) velocity a) the process of moving or the way that someone or
something moves.

2) friction b) energy that can be used to make a machine work or
to make electricity.

3) pressure c) a piece of equipment that makes a vehicle go more
slowly or stop.

4) motion d) the natural force that prevents one surface from slid-
ing easily over another surface.

5) power e) a measure of fluid resistance to deformation at a giv-
en rate.

6) brake f) the force produced by the quantity of gas or liquid in
a place or container.

7) volume g) the speed of something that is moving in a particular
direction.

8) direction h) the property of being resistant to compression.
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9) viscosity i) the way something or someone moves, faces or is

aimed.
10) incompressi- j) the total amount of something, especially when it is
bility large or increasing.

Exercise 7. Fill in the gaps with the following terms: at rest and in
motion, conservation of energy, fluid mechanics, power hydraulic, a
mechanical function, a loss of energy , the study of liquids, equal
pressure, the force of liquid pressure, transmission of pressure and
energy, a source of hydraulic power, confined, the moving liquid.

1. At a very basic level, hydraulics is .... that operates through .... .
2. Hydraulics is a division of the science of .... which includes .... and
their physical characteristics, both .... . 3. Hydraulic fluids make possi-
ble .... . 4. Pascal’s law states that .... hydraulic fluid exerts .... at every
point and in every direction in the fluid. 5. Heat represents .... in a hy-
draulic system. 6. A simple hydraulic system requires .... . 7. The type
of hydraulics applied to aircraft and other aerospace-vehicle systems is
called .... . 8. According to the law of .... , energy converted to heat
must be subtracted from the total energy of .... .

Exercise 8. Say whether the following sentences are true or false.
Correct the false ones.

1. The word hydraulics is based on the Greek word for water. 2.
Originally hydraulics meant the study of the physical behaviour of water
at rest and in motion, but today the meaning has been expanded to in-
clude the physical behaviour of all liquids, including hydraulic fluids.

3. A basic principle of hydraulics is expressed in the law of conservation
of energy formulated in the seventeenth century. 4. Pascal’s law states
that energy can neither be created nor destroyed. 5. According to the law
of conservation of energy, energy converted to heat must be subtracted
from the total energy of the liquid at rest. 6. Hydraulic fluids act as a
lubricating medium, thereby increasing the friction between moving
parts. 7. The effects of friction decrease as the velocity of liquid flow
increases. 8. In an actual system, a pressure regulator or relief valve is
not necessary between the pump and the valve. 8. The type of hydraulics
applied to aircraft and other aerospace-vehicle systems is called power
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hydraulics.

Exercise 9. Answer the questions on text 1.

1. What does hydraulics study? 2. What mechanical function does

hydraulics imply at a basic level? 3. How is movement produced in hy-
draulics-based systems? 4. What is one of the most important properties
of any hydraulic fluid? 5. Why are hydraulic fluids important as a lubri-
cating medium? 6. Liquids are regarded as being incompressible, aren’t
they? What does it mean? 7. Who expressed a basic principle of hydrau-
lics and when was it formulated? 8. What does Pascal’s law state?
9. What characteristics of liquids are taken into consideration when they
are in motion? 10. What does a simple hydraulic system require? 11.
Why is a pressure regulator necessary between the pump and the valve?
12. Why is hydraulics applied to aerospace-vehicle systems called pow-
er hydraulics?

Exercise 10. Put questions on the italicized words.

1. Hydraulic fluids make possible the transmission of pressure and
energy. 2. Hydraulic fluid acts as a lubricating medium. 3. Liquids are
regarded as being incompressible. 4. Dynamic characteristics must be
taken into consideration, when liquids are in motion. 5. The effects of
friction increase as the velocity of liquid flow increases. 6. A pressure
regulator is necessary between the pump and the valve in order to re-
lieve pressure. 7. Hydraulics applied to aircraft is called power hydrau-
lics because it involves the application of power through the medium of
hydraulics.

Exercise 11. Translate the following sentences into English.

1. INimpasiika Sk pO3iT HAYKA MEXAHIKH PiIWH BUBYAE PIAWHU Ta iX
(hi3MuHI XapaKTEePUCTHKH SIK Y CTaHi CIIOKOI0, TakK i B pyci. 2. ['igpaBmika
i€ 33 paXyHOK CHJIM THCKY pimuHu. 3. ['impaBiiuHi pitiHA 3MEHIIYIOTH
TEPTSI MDK PYXOMHMH 4YacTHHAMHU 1 BIIBOIATH YACTHHY Teruia. 4.
lNppaBmiyHi piguHA TO3BONSIOTH TEepeaaBaTH THCK 1 €Heprito. 5.
OpHielo 3 HaWBaXKIUBIMIMX BIACTHBOCTEW OYAb-SIKOi TiIpaBIidHOL
pinuHM € 11 B’s3KicTh, TOOTO BHYTpilHIA omip Tewil. 6. OOmexeHa
TipaBiiyHa piiHA YMHUATH OJHAKOBHHM TUCK Y KOXHIA TO4Ii 1 B
KO)KHOMY HamlpsMKy TIOTOKY piguHH. 7.Tun  TigpaBiiku, 1m0
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3aCTOCOBYETBCS [0 JIiTakiB Ta IHIIMX aepPOKOCMIUHUX CHCTEM,
Ha3MBa€ETHCS CHIIOBOIO TipaBiikoro. 8. CuioBa rimpasiiika nepeadavae
3aCTOCYBaHHSI CHIIM 3a JIONIOMOIOI0 TiipaBiiku. 9. B aepokocMidyHHX
TPaHCMOPTHUX 3ac00ax TiApaBIiYHI CHUCTEMH 3aCTOCOBYIOTBCS JUISI
poOOTH CTYJIOK IIaci, OpraHiB KepyBaHHS IIOJLOTOM, TajbM Ta
HIUPOKOTO CHEKTPY IHIIMX MPHUCTPOiB, MIO BHMAaraloTh BHCOKOI
MOTY>KHOCTI, IIBUKOI JIii Ta TOYHOTI'O KEPYBaHHSI.

Exercise 12. Compose a dialogue on “Hydraulics”. Ask about the
focus of its studies, hydraulic fluids and their properties; the basic prin-
ciples expressed in Pascal’s law and the law of energy conservation;
power hydraulics used in aerospace-vehicle systems.

Exercise 13. Memorize the basic vocabulary to text 2.
hydraulic machinery — rizpasiuni ManHu
hydraulic brakes — rinpasi4ni ranema
automatic transmission — aBromaTuuHa KOpoOKa mepeaay
garbage truck — cmitTeBO3
power steering system — cucTeMa KEPMOBOTO KEPYBaHHA 3
T1APOMiACHIICHHSM
power steering fluid — pimuHa M1 MexaHi3My ITOCHIEHOTO KEPMOBOTO
KepyBaHHSI
aircraft flight control system — cucrema KepyBaHHS JIITAKOM Y TTOJIBOTI
compressibility — cTrcHeHHICT
CONVeY — TpaHCIOPTYBAaTH, IOCTAYATH, [IEPEAABATH, TIEPEHOCUTH
sealing — yminbHeHHS, TepMeTH3aIlis
efficiency — 1. ebekTuBHICTb, Mi€BICTH; 2. MPOMYKTHBHICTD;
pEeHTa0eNbHICTh
vegetable-base fluid — piauna Ha pociauHHIE OCHOBI
mineral-base fluid— pinuna Ha MiHepaibHii OCHOBI
fire-resistant fluid — Boruecriiika piguna
castor oil — punuHOBa OISt
hydraulic-power system — rigpoenepreTiHuHa cucTeMa
petroleum oil — nadra, HadTompoayKT
fire hazard - pu3uk BUHUKHEHHS TTOXKEXI
COrrosive — inkuii; KOpo3idHHIA;
phosphate ester — ¢ocdar, 1o mictuth edip, pochopHokucauit edip
soften — poOuTH MEHIIT TBEPUM; PO3M’IKIITYBATH
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dissolve — po3uuHsTH; pO3piIKYBaTH; PO3KIAIATH

lacquer — nak, maxitypa

enamel — emans

contaminate — 3a0pyAHIOBATH; IICYBATH

coating — MOKPUTTS, 3aXUCHUH 1Iap

spill — nponuBaTH, po3cunaTu

silicone-base fluid — pinuHa Ha OCHOBI CHITIKOHY

synthetic base oil — cuarernyne mMacio

Viscous — B’sI3Kuit

coupling — 1. 3’enHannst; 2. MydTa; 3UCTICHHS; CIIOTYYCHHS;
failure — Tex. mMoIIKOKEHHS, PO3PHB, 3yITHHKA, aBapis
automatic transmission fluid — piauna s aBTOMaTHYHOT TpaHCMICIT

Exercise 14. Read and translate text 2.

Text 2. Hydraulic fluids

A hydraulic fluid or hydraulic liquid is the medium by which power
is transferred in hydraulic machinery. Common hydraulic fluids are
based on mineral oil or water. Examples of equipment that might use
hydraulic  fluids are excavators, hydraulic  brakes, power  steer-
ing systems, automatic transmissions, garbage trucks, aircraft flight con-
trol systems, lifts, and industrial machinery.

Hydraulic systems like the ones mentioned above will work most ef-
ficiently if the hydraulic fluid used has zero compressibility.

The primary function of a hydraulic fluid is to convey power. In use,
however, there are other important functions of hydraulic fluid such as
protection of the hydraulic machine components. It can serve as medium
for power transfer and control, heat transfer, sealing, lubricating, provid-
ing pump efficiency, etc.

There are three principal types of hydraulic fluids: vegetable-base
fluids, mineral base fluids, and fire-resistant fluids. Vegetable-base flu-
ids are usually mixtures containing castor oil and alcohol and are col-
oured blue, blue-green, or almost clear. They are still used in some
brake systems but are not generally found in hydraulic-power systems.

Mineral-base fluids consist of a high-quality petroleum oil and are
usually coloured red. They are used in many systems, especially where
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the fire hazard is comparatively low. Mineral-base fluids are less corro-
sive and less damaging to certain parts than other types of fluid.

Fire-resistant fluids used in transport aircraft are usually of the phos-
phate ester type. These fluids are coloured light green, blue, and purple.
Great care must be taken to see that the units installed in the hydraulic
system are of the type designed for fire-resistant fluid.

Fire resistant hydraulic fluid will soften or dissolve many types of
paints, lacquers, and enamels. For this reason, areas which may be con-
taminated with this type of fluid must be finished with special coatings.
When any of the fluid is spilled, it should immediately be removed and
the area washed.

Power steering fluid is a subtype of hydraulic fluid. Most are mineral
oil or silicone base fluids, while some use automatic transmission fluid,
made from synthetic base oil. Automatic transmissions use fluids for
their lubrication, cooling and, due to their hydraulic properties,
for viscous couplings. Use of the wrong type of fluid can lead to failure
of the power steering pump.

Exercise 15. Give antonyms to the following words.

High-quality, increase, advantage, broad, common, possible, reduce,
extensively, positive, approved, soften, contaminated, coloured, slow,
accurate, efficient.

Exercise 16. Translate the derivative chains.

Locate-located-location; lubricate-lubricated-lubrication; present-
presented-presence; arrange-arranged-arrangement;  detect-detected-
detection; apply-applied-application; maintain-maintained-maintenance;
transmit- transmitted-transmission; reduce-reduced-reduction; connect-
connected-connection; correct-corrected-correction; provide-provided-
provision.

Exercise 17. Translate and memorize the words, which are used
both as verbs and nouns.

Line, change, drive, level, switch, transfer, control, supply, store,
pump, flow, service, start, use, pump, filter, condition, float, design,
power, present, stop, charge, discharge, fuel, balance, check, force,
function.
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Exercise 18. Translate noun + noun terminological collocations.

Mineral oil, power system, garbage truck, control system, machine
component, heat transfer, pump efficiency, vegetable-base fluid, fire
resistance, castor oil, brake system, transport aircraft, mineral base, hy-
drocarbon fluid, fire hazard.

Exercise 19. Give English equivalents of the following terms and
terminological word combinations.

[lepenaBatu eHeprito; 3axuINATH KOMIIOHCHTH  TiIpaBIigyHOl
MalliHU;,  TiApOEHEpTeTHYHa  CHCTeMa;  BHKOPHUCTOBYBATUCS Y
TiIpaBIIYHUX TajibMaX; CTUCHEHHICTh PIIUHU; CIYKHTH CEPEIOBHUIIEM
JUIs Tiepeiadi eHeprii Ta TerIoo0MiHy; aBTOMAaTHYHA KOpoOKa repesaay;
pimvMHa A7 MeXaHi3My TOCHIICHOTO KEPMOBOTO KEpYBaHHS; pijinHa Ha
POCIIMHHIA  OCHOBI;, CHCTeMa KepyBaHHS JITAKOM Yy  TOIBOTI;
BOTHECTIliKa piJHA; 3MEHIIYBATH pPU3WK BUHHKHEHHS ITOXKEXKI;
po3unHATH (apOy; CHHTETHYHE MAacClO; piauHA I aBTOMATHYIHOI
TpaHCMicii; 3a0pyIHIOBATH TEPHUTOPIFO.

Exercise 20. Ask questions on the missing information. Complete the
following statements.

1. Common hydraulic fluids are based on .... . 2. The primary func-
tion of a hydraulic fluid is .... . 3. Hydraulic fluid can serve as .... . 4.
There are three principal types of hydraulic fluids:.... . 5. Vegetable-
base fluids are used in .... .6. Mineral-base fluids consist of .....7. Fire
resistant hydraulic fluid softens or dissolves .... .8. Areas contaminated
with fire resistant hydraulic fluid must be finished with .... . 9. Auto-
matic transmissions use fluids for .... . 10. Use of the wrong type of flu-
idcanlead to .....

Exercise 21. Answer the guestions on text 2.

1. What is hydraulic fluid and how important is it to machinery? 2.
What are common hydraulic fluids based on? 3. What are the examples
of equipment that uses hydraulic fluid? 4. What is the primary function
of a hydraulic fluid? 5. What are three principal types of hydraulic flu-
ids? 6. What is the difference between vegetable-base fluids, mineral
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base fluids, and fire-resistant fluids? 7. Is power steering fluid a type of
hydraulic fluid?

Exercise 22. Make questions for each sentence using the question
word given in brackets.
1. Hydraulics studies liquids and their physical characteristics (What...?
2 questions) 2. Mineral-base fluids consist of a high-quality petroleum
oil. (What...? 2 questions) 3. The pressure is the same at all points on
the bottom of the container (Where ...? What ...? 2 questions) 4. The
weight of the fluid can cause a small increase in the pressure (What ...?)
3 questions). 5. Automatic transmissions use fluids for their lubrication
(What? Why? When? How? Where?).

Exercise 23. Memorize the basic vocabulary to text 3.
internal combustion engine — ABUTYH BHYTPIIIHHOTO 3rOPSHHS
combustion chamber — kamepa 3ropsiHHs
oxidizer — okucHHUK
permit — 1. 1o3BONIATH, JaBaTH J03BiT; 2. JaBaTH MOXKIIUBICTD
expand — 1. po3ImuproBaTH(¢s), OIMKUPIOBATH(Cs),; 2. 30iIbIIyBaTH
(po3mip mowyo); 30UTBIITYBATHCS (8 pO3Mipi); PO3TATYBATUCS
feature — puca, xapakTepHa 0COOIMBICTE; O3HAKA, BIACTHBICTH, JIETANb
rotor — 1. porop; 2. a6. TArOBU I'BUHT (6epmonboma); 3. mex. pobode
KOJIECO.
press — THCHYTH, HATUCKATH
contrast — 1. mpoTHCTaBIIATH; TTOPIBHIOBATH, 31CTABIISATH;
2. KOHTpaCTyBaTH
external — 3oBHirHiH
steam engine — napoBuii IBUTYH
working fluid — po6oua piguna
actuate — 1. mpuBOIUTH B [Iit0, B pyX; 2. CHOHYKATH
refer — 1.BignocuTH (0o kracy mowo); 2. NOCUIATUCS (HA KO20Cb, HA
woce — t0)
specifically — 30kpema, came
reciprocating engine — mopIHeBHil IBUTYH
continuous combustion engine — aBUryH Ge311epEPBHOTO 3rOPSHHS
intermittent-combustion engine — ABUTYH NepiOIMYHOrO 3rOPSHHS
gas turbine — ra3oBa TypOina
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portable — 1. mopTatuBHuil; 2. IEPEHOCHUIT; TEPECYBHUI
portability — 1. mopraTfBHicTb 2. (komn.) MOBLIBHICTB
non-electric motor — HeeeKTPUYHUIN IBUTYH/MOTOD

tool — 1. incTpymenT; 2. 3acib

vehicle — 1. 3aci6 nepecyBanHs; 2. pl TpaHCIOPT, IO PyXa€ThCS;
3. miTanbHUIA anapar

put out — po3noBCOKYBaTH

obsolete — HeBxuBaHMIA, 110 BUIIIIOB 3 Y)KUTKY; 3aCTapiinit
discard — 1. BinkuaaTH; BiIMOBJISATHCS; 2. CIIUCYBATH (uepes
HenpuoamHicmo)

strength — cuibHa cTopoHa, epeBara

weakness — cirabka cTopoHa, HEIOIIK

energy-dense fuel — enepronacuueHe maIMBO

deliver — 1. moctaBisTH, pO3HOCUTH; 2. mex. BAPOOIATH, TOCTaYaTH
power-to-weight ratio — BigHOIIEHHS TTOTYKHOCTI 10 Baru
steady flow — crammit motik

stable flame — criiike momym’st

ignition — 3amamoBaHHs, 3aman

discrete — okpemuii; TUCKpETHMIA

cyclic — nukmivamit

spark-ignition engine — ABUTYH i3 iCKpOBHM 3aIaIlOBAHHIM
spark plug — cBiuka 3amanroBaHHS

compression-ignition engine — ABUTyH i3 3aaarOBaHHIM BiJl CTHCHCHHSI

Exercise 24. Read and translate text 3.

Text 3. Internal combustion engine

The internal combustion engine is an engine in which the burning of
a fuel occurs in a confined space called a combustion chamber. This
reaction of a fuel with an oxidizer creates gases of high temperature
and pressure, which are permitted to expand. The main feature of an
internal combustion engine is that useful work is performed by the ex-
panding hot gases acting directly to cause movement, for example by
acting on pistons, rotors, or even by pressing on and moving the en-
tire engine itself.

This contrasts with external combustion engines, such as steam en-
gines, which use the combustion process to heat a separate working flu-
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id, typically water or steam, which then in turn does work, for example
by pressing on a steam actuated piston.

The term Internal Combustion Engine (ICE) is almost always used to
refer specifically to reciprocating engines and similar designs in which
combustion is intermittent. However, continuous combustion engines,
such as jet engines, most rockets and many gas turbines are also internal
combustion engines.

Internal combustion engines are seen mostly in transportation. Sev-
eral other uses are for any portable situation where you need an non-
electric motor. The largest application in this situation would be an in-
ternal combustion engine driving an electric generator. That way, you
can use standard electric tools driven by an internal combustion engine.

The advantage of this engine type is the portability. It is more con-
venient to use this type of engine in vehicles over electricity. Even in
cases of hybrid vehicles, they still use an internal combustion engine to
charge the battery. The disadvantage is the pollution that they put out.
Here we mean not only the obvious air pollution, but also pollution of
broken or obsolete engines and waste parts, such as oil or rubber items
that have to be discarded. Noise pollution is another factor as many in-
ternal combustion engines are very loud.

A large number of different designs for ICEs have been developed
and built with a variety of different strengths and weaknesses. Powered
by an energy-dense fuel, which is very frequently petrol, the ICE deliv-
ers an excellent power-to-weight ratio.

Internal-combustion engines are divided into two groups: continu-
ous-combustion engines and intermittent-combustion engines. The con-
tinuous-combustion engine is characterized by a steady flow of fuel and
oxidizer into the engine. A stable flame is maintained within the engine
e.g., jet engine. The intermittent-combustion engine is characterized by
periodic ignition of air and fuel and is commonly referred to as a recip-
rocating engine. Discrete volumes of air and fuel are processed in a cy-
clic manner. Gasoline piston engines and diesel engines are examples of
this second group.

There are two main types of internal-combustion engines: gasoline
engines and diesel engines. The gasoline engine, found in most cars, is a
spark-ignition engine. It uses electricity and spark plugs to ignite the
fuel and air mixture in the engine cylinders. The diesel engine is a com-
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pression-ignition engine. It compresses the air in the cylinders, causing
the temperature of the air to rise. Fuel injected into the hot, compressed
air immediately ignites.

Exercise 25 . Translate the terms and verb combinations from text 3.

a) internal combustion engine, oxidizer, steam engine, reciprocating
engine, continuous combustion engine, jet engine, gas turbine, an non-
electric motor, electric generator, electric , energy-dense fuel, power-to-
weight ratio, intermittent-combustion, steady flow, stable flame, period-
ic ignition, discrete volume, diesel engine, cyclic manner, spark-ignition
engine, compression-ignition, hybrid vehicles;

b) to create gases of high temperature; to expand gases; to perform
useful work; to cause movement; to heat working fluid; to actuate a pis-
ton; to refer specifically to reciprocating engine; to drive an electric
generator; to charge a battery; to put out pollution; to have strengths and
weaknesses; to be powered by energy-dense fuel; to maintain stable
flame; to be processed in a cyclic manner; to ignite fuel; to compress the
air in the cylinder; to cause temperature rise; to inject fuel.

Exercise 26 . Give English equivalents of the following terms and
terminological word combinations.

Peakuis manmBa; kKoprcHa pobota; poboda pifmHa; ra3oBa TypOiHA;
S€HeproHaCHYCHE IaJUBO; CTAMH TOTIK, TapOBHM IOPINEHH, CTIHKE
MONyM’s; UWKIIYHWAK crmoci®; Trapsadi rasu, IO PO3MIHPIOIOTHCS;
3a0pyaHEHHS TMOBITPS; OKHCHHK; BiIIParbOBaHI YaCTHHH; 3acTapimi
IBUTYHH; TEpIOAWYHE TOPIHHS TMannuBa; OEH3WHOBHIM ITOPIIHEBUN
JIBUTYH.

Exercise 27. Match the English — Ukrainian equivalents.

1) continuous combustion en- a) JIBUTYH i3 3aMatfOBaHHAM Bijl
gine CTHCHEHHS

2) spark-ignition engine b) Kamepa 3ropstHHS

3) steam engine C) JIBUTYH BHYTPIlIIHOT'O 3TOPSIHHS
4) reciprocating engine d) nBuryH Ge3rnepepBHOro 3ropsIHHS
5) compression-ignition engine | e) cBiuka 3amanrrOBaHHS

6) combustion chamber f) mapoBwmii g1BUTYH

7) internal combustion engine Q) OCH3UHOBU MOPIIHEBUI IBUTYH
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8) intermittent-combustion en- h) aBuryH i3 ickpoBum

gine 3amaJOBaHHAM

9) non-electric motor 1) IBUT'YH NIEPiOIMYHOr0 3rOPsHHS
10) gasoline piston engine j) eHeproHacHYeHe MajJruBO

11) spark plug K) mopurHeBmii JBUTYH

12) energy-dense fuel 1) HeeNeKTpUYHHIA IBUTYH

Exercise 28. Complete the sentences giving English equivalents of
the words in brackets.

1. The internal combustion engine is an engine in which (ropinus
nanauBa BiOYBa€TbCS B 3aMKHYTOMY MPOCTOpi, SKHW Ha3WBAa€THCS
Kameporo 3ropsinasi). 2. The main feature of an internal combustion
engine is that (kopucHa poOOTa BHUKOHYETHCS TrapsuvMMM Ta3aMH, SKi
IiIoTh Oe3mocepeanbo, BUKIMKatouM pyx). 3. External combustion
engines use the combustion process (marpitu okpemy pobGody piavHY).
4. Continuous combustion engines, such as (peakTWBHI JBHUTYHH,
OLIBILIICTE paker i OaraTo ra3oBux TypbiH) are also internal combustion
engines. 5. The disadvantage of internal combustion engines is
(3a0bpyaHEeHHS 3JIaMaHUX a0o0 3acTapiiux IBUTYHIB 1 BiANparibOBaHUX
YaCcTWH, TaKUX SK Macio abo TyMoBI BHpoOOW, sKi HEOOXiITHO
yruiaizyBati). 6. Internal combustion engines (3a0e3rneuye YyaoBe
CIIBBIHOIIEHHSI MOTYXHOCTI Ta Baru). 7. Internal-combustion engines
are divided into two groups: (ABUryHH Oe€3MepepBHOIO 3TOPSHHA Ta
JIBUTYHH TmiepioguuHoro 3ropsiaas). 8. The continuous-combustion
engine is characterized by (mocTiifHUM TOTOKOM ITaJTBa Ta OKHUCITIOBAYa

Y IIBUTYH.)

Exercise 29. Explain the difference between the following terms.

Internal combustion engine and external combustion engine; contin-
uous-combustion engine and intermittent-combustion engine; gasoline
engine and diesel engine; a spark-ignition engine and compression-
ignition engine.

Exercise 30. Answer the guestions on text 3.

1. Where does burning of fuel occur in the internal combustion en-
gine? 2. What does the reaction of a fuel with an oxidizer create? 3. Is
the main feature of an internal combustion engine that useful work is
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performed by heated working fluid pressing on a steam actuated piston?
4. What is the term Internal Combustion Engine specifically referred to?
5. What are the examples of continuous combustion engines? 6. Where
are internal combustion engines mostly used today? 7. What are the ad-
vantages and disadvantages of internal combustion engines? 8. What
groups are internal combustion engines divided into? 9. Is continuous-
combustion or intermittent-combustion engine characterized by periodic
ignition of air and fuel? 10. Is the gasoline engine, found in most cars a
spark-ignition or compression-ignition engine?

Exercise 31. Open the brackets using the verb in the Present
Indefinite Active or Passive

1. An engine (gain) its energy from heat released during the com-
bustion of the nonreacted working fluids and the oxidizer-fuel mix-
ture. 2. Useful work (generate) by an internal-combustion engine.
3.The engine (convert) the energy from the combustion to work. 4. The
fuel (mix) with air and then ( induct) into the cylinder during the intake
process. 5. Internal-combustion engines the most broadly (apply) and a
widely (use) power-generating devices. 6. The engine (consist) of a
fixed cylinder and a moving piston. 7. Internal-combustion engines (di-
vide) into two groups: continuous-combustion engines and intermittent-
combustion engines. 8. The continuous-combustion engine (character-
ize) by a steady flow of fuel and oxidizer into the engine. 9. Internal-
combustion engines can (combine) with hybrid electric powertrains to
increase fuel economy. 10. A stable flame (maintain) within the engine.

Exercise 32. Change sentences from Active to Passive.

1. An internal-combustion engine generates useful work. 2. The
compressor compresses the air. 3. The hot gases drive turbines directly
without a combustion chamber. 4. An engine gains its energy from heat
released during the combustion. 5. Compressors provide the required
pressure ratio. 6. The combustion chamber expands the air by burning
fuel in the air stream. 7. The exhaust cone discharges exhaust gases. 8.
The exhaust cone discharges exhaust gases.

Exercise 33. Translate the following sentences into English.
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1. TepMiH «IBUTYH BHYTPIIIHHOTO 3TOPSHHS» BIIHOCHUTBCS IO

MOPIIHEBUX JABHUTYHIB Ta MOMIOHMX KOHCTPYKILiH, Yy SIKMX 3TOpSHHS €
nepepuBYacTUM. 2.JIBUTYHH BHYTPIIIHBOIO 3TOpSHHS Haiyacrime
3ycTpivaloThess Ha TpaHCHOpTi. 3. JIBUTYHM BHYTDIIIHBOTO 3TOPSHHS
BUKOPUCTOBYIOTbCA JJIsl  OyAb-SIKHX CHUTyalliii, KoiIM TOTpibeH
HeeleKTpuuHuil nBuryH. 4. [iOpuaHi TpaHCIOPTHI 3aco0M Bce IWIE
BUKOPUCTOBYIOTh JIBUTYH BHYTDIIIHBOI'O 3TOPSIHHSA Uil 3apsiiKu
aKyMyJIsTOpa.
5. VYV peakTHBHOMY [IBUTYHI HiATPUMYETbCS CTa0iTbHE TOIym s O.
[MpuknagamMu JOBUTYHIB TIEPEPUBYACTOrO 3rOPSIHHA € OCH3MHOBI
MOPIITHEB] Ta JU3eIbHI ABUTYHH. 7. BeH3MHOBHH JIBUTYH BHKOPHUCTOBYE
CNEKTPUKY Ta CBIUKM 3alalllOBaHHs ISl 3allafOBaHHS TAJIWBHO-
MOBITPSHOT CcyMinm B IIiHIApax JBUryHa. 8. [lu3enbHUN JBUTYH
CTHCKA€E TOBITPS B IWIIHJPAX, BUKIUKAIOUN IMiJIBUILECHHS TEMIIEPaTypH
MOBITPAL.

Exercise 34. Put questions of different kinds on the following sen-
tences.

1. Internal-combustion engines are the most widely used power-

generating devices. 2. The engine gains its energy from heat released
during the combustion of oxidizer-fuel mixture. 3. The combustion pro-
cess occurs within the engine. 4. The continuous-combustion engine is
characterized by a steady flow of fuel and oxidizer into the engine.
5. Examples of internal-combustion engines include gasoline en-
gines, diesel engines, gas-turbine engines, and rocket-propulsion sys-
tems. 6. There are two kinds of internal combustion engines currently in
production: the spark ignition gasoline engine and the compression igni-
tion diesel engine. 7. Discrete volumes of air and fuel can be processed
in a cyclic manner.

Exercise 35. Speak about internal-combustion engine: its types and
classification; design; main principle of operation; advantages and dis-
advantages; its possible application.

Exercise 36. Memorize the basic vocabulary to text 4.
Gasoline engine — GeH3UHOBHIA JBUTYH
heat engine — TeroBuit qBUTYH
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power — 1. cuna, MOTYXHICTh; €HEpris; 2. IPUBOJUTHU B Iir0/pyX; 3.
KUBUTH (€/1eKmpo)CHEPTIEI0

motor vehicle — aBromo611b

piston-driven — 3 mopIIHEBUM MTPUBOAOM

rotary engine — poTopHHii ABUTYH

move up and down — pyxaTucsi Bropy Ta BHH3

back and forth — nasan-snepen

crankshaft — xominuaTwHii Bas

reciprocating motion — 3BOpoTHO-IIOCTYNAIBHUN PYX

rotary motion — oGepranbHuii pyx

piston stroke — xix moprHst

valve - xnanan

arrangement — po3ranryBaHHs

two- /four-stroke cycle — n1Bo/ 4OTHPUTAKTHUHN UK

fuel-air mixture — mayMBHO-MOBITPSIHA CYMIIII

intake — BrycKHU# MpUCTpiid; 3a0ipHUiA OTBIp (Hacoca); BIYCK;

exhaust stroke — xix Bumycky/Buxsomy

power stroke — po6ounii Xix

fuel-efficient — manmuBo36epiraroumii

lawn-mover - razoHokocapka

compression ratio — cTymiae CTUCKAHHS

high-compression engine — ABUT'YH 3 BUCOKUM CTYIICHEM CTHCHEHHS

high-octane gasoline — BucoxkookTaHoBuUil OEH3MH

lead - cBuHenb

additive — mpucanxka (0o macna); nobaska (0o nanusa)

pollutant — pedoBuHa, 1110 3a0pyIHIOE

automobile exhausts — Buxionu aBTOM0G1TIB

catalytic converter — kaTaTiTHUHHI KOHBEPTOP

interfere — mkonuTH, 3aBAaBaTH LIKOAU

lead-free gasoline — Gensuu 6e3 BMIiCTY CBHHIIS

Exercise 37. Read and translate text 4.

Text 4. Kinds of gasoline engines
A gasoline engine is a type of heat engine, specifically an internal
combustion, that is powered by gasoline. These engines are the most
common ways of making motor vehicles move. While turbines can be
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powered by gasoline, a gasoline engine refers specifically to piston-
driven gasoline engines.

There are two main types of gasoline engines, reciprocating engines
and rotary engines. Reciprocating engines have pistons that move up
and down or back and forth. A part called a crankshaft changes this re-
ciprocating motion into rotary motion. A rotary engine uses devices
called rotors instead of pistons. The rotors produce rotary motion direct-
ly. We will consider reciprocating engines, the more common type.

Reciprocating gasoline engines are classified in a number of ways.
These include:

1) by the number of piston strokes per cycle;

2) by the type of compression;

3) by the way they are cooled;

4) by their valve arrangement;

5) by their cylinder arrangement;

6) by the way they are supplied with air and fuel.

Cycle. Most reciprocating gasoline engines operate on either a two-
stroke or a four-stroke cycle. Cycle means the steps that must be repeat-
ed for each combustion of the fuel-air mixture in the cylinders. Stroke
means the up-and-down or back-and-forth movements of the pistons. A
four-stroke cycle engine has intake, compression, power, and exhaust
strokes. A two-stroke cycle engine combines the exhaust and intake
steps near the end of the power stroke. Although two-stroke cycle en-
gines are less fuel-efficient than four-stroke cycle engines, they are sim-
pler and cheaper to build. A two-stroke cycle engine is used where low
cost is important, as in a power lawn mover. It delivers more power for
a given weight and size than does a four-stroke cycle engine. Each cyl-
inder in a two-stroke cycle engine produces a power stroke for every
turn of the crankshaft. But in a four-stroke cycle engine, a cylinder pro-
duces a power stroke on every other turn.

High and low compression. As a piston moves from the bottom to
the top of a cylinder, it compresses the air and gasoline mixture. A
number, called the compression ratio, tells how much the mixture is
compressed. A high-compression engine may have a compression ratio
of 10 to 1. Such an engine compresses the mixture to a tenth of its origi-
nal volume. A low-compression engine may have a ratio of 8 to 1.
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High-compression engines burn gasoline more efficiently than do
low-compression engines. But high-compression engines require high-
octane gasoline. Until the 1970's, the octane level of gasoline depended
on the amount of lead additives - the more lead, the higher the octane. In
the mid-1970s, manufacturers began to equip automobiles with devices
called catalytic converters that reduce the pollutants in automobile ex-
hausts. Lead was found to interfere with the effectiveness of catalytic
converters. Automobiles with catalytic converters had to use low-octane
gasoline because high-octane lead-free gasoline was costly to use.

The widespread use of gasoline engines explains why the world takes
so much oil out of the ground to refine into petroleum products like gas-
oline. Worldwide, transportation is roughly 18% of our primary energy
use and gasoline is a little less than half of that. This means that gasoline
engines use roughly 8% of the total primary energy of the world.

Exercise 38. Translate the terms and verb combinations from text 4.

a) heat engine, motor vehicles, piston-driven gasoline engine, rotary
engine, crankshaft, reciprocating motion, rotary motion, piston stroke,
valve arrangement, four-stroke cycle, fuel-air mixture, exhaust stroke,
power stroke, fuel-efficient engine, gasoline mixture, compression ratio,
high-compression engine, high-octane gasoline, lead additive, catalytic
converter, automobile exhausts, low-octane gasoline, lead-free gasoline,
gasoline product;

b) to be powered by gasoline; to move up and down; to move back
and forth; to produce rotary motion; to operate on a two-stroke cycle; to
be less fuel-efficient; to produce a power stroke; to moves from the bot-
tom to the top of a cylinder; to compresses air and gasoline mixture; to
equip automobile with catalytic converters; to depended on the amount
of lead additives.

Exercise 39. Answer the gquestions on text 4.

1. What type of engine is a gasoline engine? 2. Does a gasoline
engine refer to piston-driven or turbine-driven gasoline engines? 2.
What are the two main types of gasoline engines? 3. What is the
difference between reciprocating engines and rotary engines? 4. How
are reciprocating gasoline engines classified? 5. What cycle do most
reciprocating gasoline engines operate on? 6. What does a stroke mean?
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7. Which engine is more fuel-efficient two-stroke cycle or four-stroke
cycle one? 8. Where is a two-stroke cycle engine mostly used? 9. What
number is called compression ratio? 10. Which engine burns fuel more
efficiently high-compression or low-compression one? 11. Why did
automobile manufacturers begin to equip their automobiles with
catalytic converters? 12.Do gasoline engines constitute a large part of
the world transport?

Exercise 40. Translate the following sentences into English.

1. BeH3WHOBHUIA ABUTYH - II€ THI TEIJIOBOT'O JBHTYHA, SKUW IPAIIOE
Ha OcH3uHi. 2. IcHye 7Ba OCHOBHHMX THIH OCH3MHOBHX JIBUT'YHIB:
IIOPIIHEB] Ta POTOPHI ABUTYHH. 3. BeH3MHOBHI ABUTYH BITHOCHUTHCS 10
MOPIIIHEBMX OCH3MHOBUX ABUIYHIB. 4. KomiHuYacTUi Bajn meperBOproe
3BOPOTHO-TIOCTYNAJILHUNA PyX Ha oOepralbHUi. 5. PoTopHmii ABUTYH
3aMICTh MOPIIHIB BHUKOPHUCTOBYE POTOPH. 6. BiIBLIICTH IMOPIIHEBUX
OCH3MHOBUX  JBUTYHIB  IHPAIlOlOTh HAa  ABOTAKTHOMY  a0o
YOTUPHUTAKTHOMY LHUKIIL. 7. J[BOTaKTHUH HIBUTYH BUKOPHUCTOBYETHCS
TaMm, J€¢ BaXKIMBa HU3bKa BapTICTh. 8. YOTHUPHUTAKTHHN IBUTYH Mae
TaKTH BIYCKY, CTHCHEHHS, poOOYOro XOmy Ta BHITYCKy. 9. /[BuryHum 3
BHCOKOIO KOMIIPECI€I0 CHATIOIOTh OCH3WH OimbIl eheKTHUBHO, HiK
TBUTYHH 3 HI3HKOIO KOMIIPECIEIO.

Exercise 41. Compose a dialogue on the basis of text 4. Speak about
gasoline engine; its types and classification; design; main principle of
operation; advantages and disadvantages; its possible application.

Exercise 42. Memorize the basic vocabulary to text 5.

ignite — 3amamoBaTH

freight truck — Banraxiska

diesel-powered — qu3enbHwMiA, 3 qU3ETbHHAM JIBUTYHOM

electric-power generator — enekrporeHeparop

Set — yctaHOBKa; arperat

intermittent-combustion  piston-cylinder device — mopiHeBo-
IWTIHAPOBUN IPUCTPId IEPIOTUIHOTO 3rOPSHHS

spark-ignition engine — ABUTYH 3 iCKPOBHM 3alalFOBaHHIM

induce — 1. en. iHgyKYyBaTH; 2. ¢hi3. HABOIUTH
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intake stroke — takT BITycKy, XiI BIIyCKY

in the range — y mianma3oni

gain — oxepxKyBaTH, 3100yBaTH, JicTaBaTH

Spray —po3nuioBaTh; MyJIbBEpH3YyBaTH; pO30pU3KYBaTH

charge — 1.3apsn; 2. manbHa CyMili

iN eXCessS— B HAJTHIIKY

initiation — 1. BUHMKHEHHS, IOYATOK 2. IHII[IFOBAHHS

electric spark — exekrpuuna ickpa

dead centre — mepTBa TOUKa

precombustion chamber — kamepa nonepenHbOro 3ropsiHHS

piston-cylinder combustion chamber — mopuHeBO-IHITIHIPOBA
Kamepa 3ropsiHHS

obtain — 1. ogepskyBatu; micTaBaTH, 3100yBaTH;2. JOCSITATH

Cease — mepecTaBaTH; MPUIUHATH (C5)

achieve — nfocsraru , JoOMBaTHCA

drawback — xu0a; Bana

particulate matter — TBepi yacTHHKH

reactive nitrogen compound — peakTrBHa CIIOIyKa a30Ty

odour — 3amax, maxoui

consequently — orke; Tomy; a Tomy

consumer acceptance — MpUIHATTS CIIOKUBaYEM

Exercise 43. Read and translate text 5.

Text 5. Diesel engine

Diesel engine, any internal-combustion engine in which air is com-
pressed to a sufficiently high temperature to ignite diesel fuel injected
into the cylinder, where combustion and expansion actuate a piston. It
converts the chemical energy stored in the fuel into mechanical energy,
which can be used to power freight trucks, large tractors, locomotives,
and marine vessels. A limited number of automobiles also are diesel-
powered, as are some electric-power generator sets.

The diesel engine is an intermittent-combustion piston-cylinder de-
vice. It operates on either a two-stroke or four-stroke cycle; however,
unlike the spark-ignition gasoline engine, the diesel engine induces only
air into the combustion chamber on its intake stroke. Diesel engines are
typically constructed with compression ratios in the range 14:1 to 22:1.
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The diesel engine gains its energy by burning fuel injected or
sprayed into the compressed, hot air charge within the cylinder. The air
must be heated to a temperature greater than the temperature at which
the injected fuel can ignite. Fuel sprayed into air that has a temperature
higher than the “auto-ignition” temperature of the fuel spontaneously
reacts with the oxygen in the air and burns. Air temperatures are typical-
ly in excess of 526 °C (979 °F). Diesel engines are sometimes called
compression-ignition engines because initiation of combustion relies on
air heated by compression rather than on an electric spark.

In a diesel engine, fuel is introduced as the piston approaches the top
dead centre of its stroke. The fuel is introduced under high pressure ei-
ther into a precombustion chamber or directly into the piston-cylinder
combustion chamber. Engine work is obtained during the power stroke.
The power stroke includes both the constant-pressure process during
combustion and the expansion of the hot products of combustion after
fuel injection ceases.

The most outstanding feature of the diesel engine is its efficien-
cy. Higher compression ratios can be achieved with diesel engines than
with the spark-ignition variety. It should be noted that for a given com-
pression ratio the theoretical efficiency of the spark-ignition engine is
greater than that of the compression-ignition engine.

The principal drawback of diesel engines is their emission of air pol-
lutants. These engines typically discharge high levels of particulate mat-
ter, reactive nitrogen compounds, and odour compared with spark-
ignition engines. Consequently, in the small-engine category, consumer
acceptance is low.

Exercise 44. Form antonymous adjectives from the following words
by adding negative prefixes: -in, -ir, -dis, -im, -un, -il and translate
them.

Active, able, capable, relevant, formal, dependent, direct, legal, safe,
necessary, logical, possible, efficient, visible, practical, measurable, se-
cure, regular, predictable, usual, responsible, probable, reliable.

Exercise 45. Translate the derivative chains.
Accomplish - accomplished - accomplishment; accuracy - accurate -
accurately; achieve- achievement - achievable; combine - combination -
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combined; compare - comparison - comparative - comparatively; define-
definition - definite - definitely; fail - failure; harm - harmful- harmful-
ly; innovate - innovator - innovation - innovative; limit-limitation - lim-
ited; period - periodical - periodically; save — (un)safe - safety - safely;
separate - separation - separately; use - user - useful - usefully.

Exercise 46. Find English equivalents in text 5.

Enexrporenepatop, MOPIITHEBO-IIWTIHPOBUN MpHUCTPif
MEpIOUYHOr0 3TOPSIHHS, 3 JU3eNbHUM JIBUTYHOM, TakKT BITYCKY,
MOPIIIHEBO-IIWJITHAPOBA KaMepa 3ropsiHHS, MajbHA CyMIilll, y Jiana3oHi,
KaMepa TOoNepeTHbOr0 3ropsiHHsI, TPUHHSTTS CIIOKHBAYEM.

Exercise 47. Give definitions of the following terms.

Internal-combustion  engine,  continuous-combustion  engine,
intermittent-combustion engine, gasoline engine, diesel engine,
reciprocating engine, rotary engine, compression-ignition engine, engine
efficiency.

Exercise 48. Put key questions on text 5
Exercise 49. Compose a summary of text 5.

Exercise 50. Compose a dialogue on the basis of text 5. Speak about
diesel engine; its design; main principle of operation; advantages and
disadvantages; its possible application.

Exercise 51. On the basis of texts 3-5 speak about different types of
engines. Compare their design, operation, advantages and disad-
vantages, possible application.

Exercise 52 . Memorize the basic vocabulary to text 6.
Gas-turbine engine — razorypOiHHHIi IBUTYH
employ — BJKHBaTH, 3aCTOCOBYBATH, BAKOPUCTOBYBATH
conventionally — tpagumiiiHo; cTaHIapTHO; 3BUYANHO
COMPressor — KoMIpeccop
inlet duct and guide vanes — BXimHUi1 HaNPAMHMI anapart
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supply — 1. mocrayatu (yoce — With); 2. 10CTaBJISTH, TOCTABIIATH; 3.
mex. TIOAAaBaTH, MABOAUTH (CMpyM); JKUBUTA

pressure ratio — cTymiHb CTUCHEHHS

diffuser — mudysop

air stream — MoBiTPsSHMIA TOTIK

additional — nogatkoBuii

nozzle diaphragm — corioBwuii amapat

exhaust cone — KoHyC peaKTHBHOTO COITIa

extract — Bumy4aty, BigOMpaTH

jet stream — peakTHBHUIA MOTIK

accessory — 1. mosaTKOBHiA; APYrOpsSAHUN; TonoMikHuK; 2. pl
MpHUIAIIS, aKCecyapy, TPUHATIOKHOCTI; apMaTypa, 00J1aTHaHHS
afterburner — popcaxna xamepa

transition — mepexiz, mepeMinieHHs

nozzle vane — mormaTka COILIOBOTO amapary

bucket — nomarka (myp6inu)

proper — npaBUILHUN, HAIEKHUN

angle — kyr

turbine wheel — po6oue koeco TypOiHH

expel — BUIITOBXyBaTH, BUKHIATH

motive power — pymriiiHa cuia

jet propulsion — peaktuBHMIA pyx

compete — 1. 3maraTuch; 2. KOHKypyBatu (against, with)

power station — emexTpocTaHilist

incorporate — 06’ eaHyBaTH(Cs),; 3’ €MHYBATH(C51), CIIOMYYaTHCS;
npueaayBatucs (into)

oil refining — mepepobka HadTn

pressurize — 1. repmeTu3yBatu; 2. mex. MATPUMYBATH BEITUKUI THCK
centrifugal compressor — BiaIeHTpOBHUiT KOMITpECop

Exercise 53. Read and translate text 6.

Text 6. Main sections of the gas turbine engine

Gas-turbine engine is any internal-combustion engine employing gas
as the working fluid to turn a turbine. The term also is conventionally
used to describe a complete internal-combustion engine consisting of a
compressor, a combustion chamber, and a turbine.
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Any gas turbine engine consists of three main sections: the compres-
sor section, the combustion section and the turbine section. The air en-
ters the engine through the inlet duct and guide vanes.

The function of the inlet duct and guide vanes is to supply air to the
engine inlet under all conditions of operation. Aircraft engine inlet ducts
have various shapes. From the inlet duct the air flows to the compressor.
The compressor is located after the inlet duct. The function of the com-
pressor is to compress the air and to provide the required pressure ratio.
From the compressor section through the diffuser the compressed air
flows to the combustion section. There the combustion chamber is
located.

The function of the combustion chamber is to expand the air by burn-
ing fuel in the air stream. The turbine section of the engine is located
after the combustion chamber between two additional components: the
nozzle diaphragm and exhaust cone. The turbine section is designed to
extract power from the jet stream to drive the compressor and accesso-
ries.

The diffuser, the nozzle diaphragm, the exhaust cone, the afterburner
and the accessory section serve to provide transition from one main sec-
tion to another. The diffuser directs air from the compressor to the com-
bustion chamber and serves to change air pressure and velocity. A typi-
cal nozzle diaphragm consists of a group of nozzle vanes. The function
of the nozzle diaphragm is to increase the velocity of the heated gases
and to direct them to strike the turbine buckets at the proper angle.

The exhaust cone is located directly behind the turbine wheel and its
main function is to collect burned gases from the turbine wheel and ex-
pel them at the correct velocity. In many cases the afterburner is used
with turbojet engines. The afterburner serves for burning additional
amount of fuel to increase power.

By far the most important use of gas turbines is in aviation, where
they provide the motive power for jet propulsion. In the field of electric
power generation, gas turbines must compete with steam turbines in
large central power stations and with diesel engines in smaller plants.
Even though the initial cost of a gasturbineis less than
either alternative for moderately sized units, its efficiency is also lower.

Industrial gas-turbine engines can be used for many applications.
These include driving compressors for pumping natural gas through
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pipelines, where a small part of the pumped gas serves as the fuel. A gas
turbine can also be incorporated in an oil refining process. The hot gases
drive a turbine directly without a combustion chamber. The turbine, in
turn, drives a compressor to pressurize the air for the process. Small
portable gas turbines with centrifugal compressors also have been used
to operate pumps.

Exercise 54. Translate “noun + noun” terminological collocations.

Inlet duct, guide vanes, compressor section, engine inlet, combustion
section, pressure ratio, air stream, engine operation, turbine section, jet
stream, turbine bucket, air pressure, turbine wheel, engine bottom,
aircraft operation, combustion chamber, exhaust cone, operation mode,
flight range, engine thrust, jet propulsion.

Exercise 55. Make up sentences using the following word combina-
tions.

To enter the engine, to supply air, to have various shapes, to expand
air, to compress air, to provide the required pressure ratio, to burn fuel,
to extract power, to drive the compressor, to provide transition, to in-
crease the velocity, to strike the turbine buckets, to change air pressure,
to collect burned gases, provide the motive power, to operate pumps.

Exercise 56. Match the English - Ukrainian equivalents.

1) turbine wheel a) CEKIIisl TOTIOMDKHHX arperatis
2) combustion chamber b) koHyc peakTuBHOrO CoruIa

3) nozzle diaphragm C) HampsIMHA JIOTAaTKa

4) turbine bucket d) BximHwMii OTBip ABHUTYHA

5) nozzle vane €) CTYIiHb CTUCKAHHS

6) pressure ratio f) momatka comtoBoro anapara
7) exhaust cone g) Koseco TypOiHu

8) engine inlet h) corutoBuii anapar

9) guide vane i) Kamepa 3ropsiHHsI

10) accessory section J) monatka TypOiHu
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Exercise 57. Give English equivalents of the following terms and
terminological word combinations.

Bxignuii HampsiMHMH amapar; — HEOOXiOHWI CTYMiHb CTHUCHEHHS,
BIINPAIbOBAHUIM Ta3; pPEAKTUBHUN TOTIK; CEKIlisl JONOMIXKHUX
arperatiB; JI0JaTKOBa KUIBKICTh MajHBa; KOHYC PEAKTHBHOIO COILIA;
BXIJIHMH OTBIp JBHUIYHA, COIUIOBHM amapar; QopcakHa Kamepa,
NPOMHUCITIOBI Ta30TYpOiHHI JABUTYHH, PYIIiiiHA CHia, €JIEKTPOCTaHII,
nepepodka HaTH.

Exercise 58. Complete the following sentences.

supply ...
inlet duct direct ...
guide vanes compress ...
compressor provide ...
diffuser serve ...

The function of the combustion . change ...
is to

chamber
nozzle diaphragm expand ...
turbine section accelerate ...
exhaust cone extract ...
afterburner burn ...
accessory section drive ...

expel ...

Exercise 59. Translate the following prepositions and prepositional
phrases.

In front of, at the nose, before, after, between, behind, below, up,
beyond, near, down, above, inside, outside, round, towards, under, with,
from, through, to, at the bottom, at the top.

Exercise 60. Fill in the blanks with proper prepositions

1. ... the inlet duct the air flows ... the compressor. 2. The
compressor is located ... the inlet duct. 3. ... the compressor section ...
the diffuser the compressed air flows ... the combustion section. 4. The
combustion section is located ... the diffuser and the nozzle diaphragm.
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5. The turbine section of the engine is located ... the combustion
chamber ... two additional components: the nozzle diaphragm and
exhaust cone. 6. The exhaust cone is located ... the turbine wheel. 7.
The afterburner may be located ... the turbine wheel to increase power.

Exercise 61. Answer the questions on text 6.

1. What main sections does any gas turbine engine consist of ?
2. What enters the engine through the inlet duct and guide vanes?
3. Where is the compressor located? 4. What is the function of the
compressor? 5. What air flows through the diffuser to the combustion
chamber? 6. Does the diffuser direct the air to the compressor or to the
combustion chamber? 7. What is located after the combustoin chamber?
8. What section is designed to extract power from the jet stream for
driving the compressor and accessories? 9. What components serve to
provide transition from one main section to another? 10. What does the
exhaust cone serve for? 11. What is the function of the combustion
chamber? 12. What does the nozzle diaphragm serve for? 13. What is
the application of a gas turbine in aviation? 14. What can ndustrial gas-
turbine engines be used for?

Exercise 62. Translate the following sentences into English.

1. [Ipr3HaueHHs MOBITpO3abupaya - MOJABATH IMOBITPS IO ABUTYHA.
2. TloBiTpo3abupaui MoxyTrb Matu pizHi (opmu. 3. KoHCTpyKmis
moBiTpo3abupava moBom mpocrta. 4. HanpsMHi TOTATKH CIIPSIMOBYIOTH
moBiTpst B kKommpecop. S. KoHcTpykiis moBiTpo3abupaua mae OGarato
mepeBar. 6. IloBirpo3abupad CKIAZae€ThCsA 13 30BHINIHBOIO Ta
BHYTPINIHBOTO KOXKYXiB. 7. Kommpecop - 1ie Ta yacTHHA IBUTYHA, JC
MOBITPS. CTUCKAEThCS J0 TeBHOro crymens. 8. Kamepa 3ropsHHs
3HAXOMUTHCS MK Audy3opoMm i commoBuM amapatoM. 9. DyHKIis
KaMepu 3TOpSHHS — PO3MIMPIOBATH IMOBITPS MUISXOM CITANIOBAHHS
nammBa B nOBiTpsA-HoMy mnortomi. 10. Cekuis TypOiHM [ABUTYHA
MpHU3HAYEHA JIUISl TOro, MO0 BUIIYYATH CHEPIil0 3 BUCOKOIIBHJIKICHHX
rasiB, 10 3QJIUIIAIOTH KaMepy B3TOpSHHS, JJisl TPHBEICHHS B JIiIO
KOMITpecopa Ta JOMOMDKHHX arperaTis.

Exercise 63. Memorize the basic vocabulary to text 7.
compressor station — koMnpecopHa CTaHIis

72



gas cCompressor unit — ra30KOMIpPecopHa yCTaHOBKa

oil and gas production field — pogosuiie Bu100yTKY HahTH i T3y
industrial facility — mpomucnoBuii 00'ext

flow rate — mBHAKICTE MOTOKY

network — mepexa

carrying capacity — mporyckHa 31aTHICTh

re-pressurize — BiJHOBUTH THCK

channel — myckaTu 1Mo kaHaTy; HalPaBJIATH B PYCIIO

enable — 1. naBatu 3mory (modciugicms) 2. pOOUTH MOKIIUBHM;
MOJIETITYBaTH

transport line — TpancopTHa Mepeka

natural gas engine — ABUTyH, 110 TPAIFOE HA TPUPOAHOMY Ta3i
reciprocating Compressor — mopIHeBuii KoMITpecop

critical — BaxkmuBuii, Baromuii

incoming gas — BXiaHuii ra3

gas turbine driven — 3 mpuBomOM Bif Ta30BOI TypOiHH

electric type driven — 3 eIeKTPHYHNM IIPUBOIOM

engine driven compressor — KOMIIpecop 3 IPUBOJOM BiJ JBUTyHA
rub — 1. Tepru 2. Teptucs (06 wocw)

SUit — miIXOMUTH, TOTUTUCS

continuous-duty — 6e3nepepBHUIIT peKUM pOOOTH

ventilation fan — (sumsorcruii) BerTHISTOP

air mover — BeHTHIIATOD

cooling unit — 610k 0XOMOMKEHHS

vaned disk — muck 3 tomaTkamMu

housing — koprmyc, Koxyx

rim — 1. 06ix; kpaii 2. 6anmax (060da)

impeller — o6eproBe cuitoBe [poboue] Koeco (8impoodsueyna, 800sHOT
abo 2az060i mypoOinu, NOGIMPAHOI NOMNU, 24308020 KOMNPECopa);
KPHJIbYACTE KOJIECO

stationary — HepyxoMwuii; 3aKpiluIeHHI; CTalliOHApHUIA
multi-staged — 6ararocTyneHeBuit

horsepower (hp) — HOTY>KHICTh y KIHCBKHX CHJIaX

automotive — aBTOMOOLTBHU

intermittent — mepiogquunamit

axial-flow compressor — ockoBuii KomITpecop

fan-like — BisutononiOHMHA
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rotor blade — po6oua somatek TypOiHHU, JTOMATH POTOpPa

diminish — 1. 3mMenmryBaty, yoyBatu 2. nocna0usT

Mach number — gucimo Maxa (6e3posmipua éenuuuna, wjo 0opigHioe
BIOHOWEHHIO WBUOKOCTI 2a3Y 00 MicYe6oi UEUOKOCMI)

purify — oumtryBatu(cs) (8i0 uococey — Of)

refrigeration system — xonouiabpHa cucrema

submarine — nigBoaHuUI YoBEH

air brake — mHeBMaTHUYHE TaTBEMO

Exercise 64. Read and translate text 7.

Text 7. Compressor stations and gas compressor units

Natural gas must travel long distances from the oil and gas produc-
tion fields to industry users and end customers. A natural gas compres-
sion station is an industrial facility that stabilizes the pressure and flow
rate of gases within a pipeline network at optimal levels required to ob-
tain the maximum carrying capacity. A properly operated gas compres-
sion facility efficiently collects gas reaching it, re-pressurizes it and
channels it to various industries and end processes.

Natural gas flowing through a pipeline needs to be pressurized at in-
tervals typically between 40-100 miles to enable it to continue flowing
at the desired rate. This routine augmentation in the pipeline pressure is
required to correct losses that occur as pressure loss is experienced
along the transport line.

Natural gas compressor stations utilize electric motors, natural gas
engines and gas turbines to power reciprocating and centrifugal com-
pressors that are their most critical parts. Gas compressor is used to col-
lect incoming gas, compress it to increase its flow pressure, and channel
it to the next station. Depending on the volume of gas to be processed
and the distance, the size of the compressor and quantity of compressor
stations will vary.

In general, a gas compressor unit is a mechanical device that increas-
es the pressure of a gas by reducing its volume. Compressors are similar
to pumps: both increase the pressure on a fluid and both can transport
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the fluid through a pipe. Most of the high-pressure natural gas compres-
sor stations use one of three types of compressor/engine systems to
achieve gas re-pressurization: gas turbine driven centrifugal compres-
sors, electric type driven centrifugal or reciprocating compressors and
reciprocating engine driven compressors.

Centrifugal compressors are used throughout industry because they
have fewer rubbing parts. Centrifugal fan is more suited to continuous-
duty applications such as ventilation fans, air movers, cooling units, and
other uses that require high volume with little or no pressure increase.
Centrifugal compressors use a vaned rotating disk or impeller in a
shaped housing to force the gas to the rim of the impeller, increasing the
velocity of the gas. A diffuser section converts the velocity energy to
pressure energy.

Reciprocating compressors use pistons driven by a crankshaft. They
can be either stationary or portable, can be single or multi-staged, and
can be driven by electric motors or internal combustion engines. Small
reciprocating compressors from 5 to 30 horsepower (hp) are commonly
seen in automotive applications and are typically for intermittent duty.
Larger reciprocating compressors up to 1000 hp are still commonly
found in large industrial applications, but their numbers are declining as
they are replaced by various other types of compressors.

Another widely used type of gas compressors is axial-flow compres-
sor. Axial-flow compressors use a series of fan-like rotor blades to pro-
gressively compress the gas flow. Stationary stator vanes, located down-
stream of each rotor, redirect the flow onto the next set of rotor blades.
The area of the gas passage diminishes through the compressor to main-
tain a roughly constant axial Mach number. Axial-flow compressors are
normally used in high flow applications, as a medium to large gas tur-
bine engines. They are almost always multi-staged.

Gas compressors are useful for a wide variety of applications, includ-
ing: transporting natural gas through pipelines, storing purified gases in
small volumes, compressing intake air in gas turbines, pressurizing air-
craft cabins, moving heat in refrigeration systems, storing air in subma-
rines, and providing compressed air for air brakes.

Exercise 65. Give Ukrainian equivalents of the following terms and
terminological word combinations.
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Oil and gas production field, industrial facility, flow rate, pipeline
network, carrying capacity, transport line, natural gas engine, critical
part, flow pressure, gas turbine driven centrifugal compressor, electric
type driven centrifugal compressor, ventilation fan, air mover, cooling
unit, rim of the impeller, multi-staged compressor, horsepower, axial-
flow compressor, high-pressure natural gas, fan-like rotor blade, Mach
number, air brakes

Exercise 66. Translate the verb combinations from text 7.

To travel long distances, to stabilize pressure, to collects gas, to re-
pressurize gas, to channel to end process, to continue flowing, to correct
losses, to utilize electric motor, to increase pressure, to reduce volume,
to achieve re-pressurization, to convert energy, to move heat, to provide
compression, to purify gas.

Exercise 67. Make up sentences with the following verb combina-
tions.

To obtain the maximum carrying capacity; to channel gas to various
industries and end processes; to be pressurized at intervals; to transport
fluid through a pipe; to be suited to continuous-duty applications; to
require high volume; to be driven by a crankshaft; to force the gas to the
rim of the impeller; to increase velocity of the gas; to convert velocity
energy to pressure energy; to progressively compress the gas flow; to be
located downstream of each rotor; to redirect the flow onto the next set
of rotor blades.

Exercise 68. Find English equivalents in text 7.

[IpomucrnoBuit 00'€eKT; OTPUMYBaTH MAaKCHUMAIbHY IPOIYCKHY
30aTHICTb, BIJHOBUTH THUCK Ta3y; TPAHCIOPTHA MEPEXa; MOPLIHEBUH
KOMIIpECOp 3 MPHUBOIOM BiJ ra30BOr0 JABWUIYHA; O€3MEPEpBHUN PEXHUM
poboTH; OJIOK OXOJIOMKEHHS; JIONATEBUI JAUCK; BUTSDKHUIN BEHTUIISTOP;
OaraTocTyleHeBUI MOPIIHEBUH KOMIIPECOpP; PO3TALIOBYBATUCS HIKYE
KO)KHOTO POTOpa; BUKOPHUCTOBYBATH CEPI0 BIsSUIOMOMIOHUX JiomaTei
poTOpa; MOCTYHNOBO CTHCKATH I'a30BHM MOTIK; MIATPUMYBATH IOCTiiiHE
ochOBe YHCiI0 Maxa; BeIMKi MPOMHUCIIOB] 3aCTOCYBaHHSI; 3a0e31edyBaTu
CTHCHEHHS TIOBITPS 115 THEBMATUYHUX TAJIbM.
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Exercise 69. Complete the following statements based on text 7.

1.Natural gas must travel long distances from .... to ...... 2. A natu-
ral gas compression station is an industrial facility that stabilizes .... to
obtain the maximum carrying capacity. 3. A properly operated gas com-
pression facility is used to .... . 4. Natural gas compressor stations uti-
lize .... . 5. A gas compressor unit is a mechanical device that .... . 6.
Compressors are similar to pumps: both .... 7. Centrifugal compressors
are used throughout industry because .... . 8. Reciprocating compressors
can be ... . 9. Axial-flow compressors use .... .10. Gas compressors are
useful for a wide variety of applications, including: .... .

Exercise 70. Give definitions of the following terms.

Natural gas compressor station, natural gas engine, gas compressor
unit, centrifugal compressor, reciprocating compressor, axial-flow com-
pressor.

Exercise 71. Distribute the information below in the columns to de-
scribe three types of gas compressors.

Centrifugal com- Reciprocating Axial-flow com-
pressor compressor pressor

Is widely used throughout industry; is normally used in high flow
applications; is used as a medium to large gas turbine engines; is com-
monly seen in automotive applications; is typical for intermittent duty;
is more suited to continuous-duty applications; is suited to uses that re-
quire high volume with little or no pressure increase; uses pistons driven
by a crankshaft; uses a series of fan-like rotor blades; has fewer rubbing
parts; can be either stationary or portable, is almost always multi-staged;
its stationary stator vanes, located downstream of each rotor, redirect the
flow onto the next set of rotor blades.

Exercise 72. Answer the questions on text 7.

1. What pressure does a natural gas compression station stabilize? 2.
What does a properly operated gas compression facility do efficiently?
3. Natural gas flowing is pressurized at intervals typically between 10-
40 miles, isn’t it? 4. What major components do natural gas compressor
stations utilize? 5. What is a gas compressor used for? 6. Are compres-
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sors similar to pumps in the way they function? 7. What types of com-
pressor/engine systems do most high-pressure natural gas compressor
stations use? 8. Is a centrifugal compressor or axial-flow compressor
more suited to continuous-duty applications? 9. What type of compres-
sor is more typical for intermittent duty? 10. Why are centrifugal com-
pressors popular throughout industry? 11.What components does a re-
ciprocating compressor consist of? 12. What blades structure does axial-
flow compressor use to compress gas flow? 13. Where are gas compres-
sors used today?

Exercise 73. Translate the following sentences into English.

1. KommpecopHa cTaHIlis NPUPOIHOrO rasy CTa0ilmi3ye THCK I
BUTpATY Tra3iB y TpyOONPOBOAHIA Mepexi Ha ONTHMAILHUX PIBHSIX. 2.
VYcraHoBKa il CTHCHEHHS Ta3zy 30HMpae Tas, MO HAJAXOAUTH N0 Hed,
BITHOBJIIOE MOT0 THUCK 1 HAIPaBJsie HOro B Pi3HI Taay3i IPOMHCIOBOCTI.
3. BimmeHnTpoBi KOMIIpecOpH MAarOTh MEHIIE YacCTHH, SKi TPYThCs. 4.
BimmeHTpoBi KOMITpeCOpH BHUKOPHUCTOBYIOTH JIONATEBHM 00EpPTOBHI
IUCK ab0 KpMIThbUATKY, MO0 CIPSAMYBaTH Ta3 J0 Kparo podovoro Kojeca.
5. [lopiHeBHii KOMITPECOp BUKOPHUCTOBYE IMOPIIEHB, 110 TPUBOAUTHCS B
pyX KomHYacTUM BaJIoM. 6. OChOBHI KOMIIPECOP BUKOPHUCTOBYE CEPir0
BIsITONMOAIOHUX JIoMaTel poTopa ISl IIOCTYIIOBOTO CTUCHEHHS Ta30BOT0
moToky. 7. ['a30Bi KOMIIpecoprn MarOTh IMIUPOKUN CIIEKTP 3aCTOCYBaHb.
8. T'a30Bi KOMIIpecopr BHKOPHCTOBYIOTHCS IS TPaHCIOPTYBAaHHS
MPUPOIHOTO Ta3y MO TPyOONpoBoAax, 30epiraHHs OYMIIEHOTO Ta3y B
HEBENHUKHUX 00CITax Ta CTUCKAHHS MOBITPSI, [0 BCMOKTYETHCS B TA30BUX
TypOiHax.

Exercise 74. Memorize the basic vocabulary to text 8.
Single-stage — oxHocTyneHeBuit
recuperator — pekymnepaTop (40 8i0H08I0€E, 2eHepyE)
bearing — mimmmmaIK
foil bearing — mracTMHKOBYIA T AIIMITHUK
ball bearing — Ky;1bKOBHI MiAIIAITHUK
upstream/downstream — BepXHiii/HKHIH (86i0HOCHO meuii nomoky)
air Compressor — NoBITPsIHUIT KOMITpecop
couple — 3’ennyBaTH(C52); 3UIIATH; 3B’ A3yBaTH; CIONYYaTH(Cs),
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Spin — KpyTHUTHCS, BEPTITUCS

nozzle — como; popcyHka; BUIMYCKHUIT OTBIp; MaTpyOoK

thrust — tsra

accelerate — mpuckoproBaTH(cs)

expansion — po3IIMpPEHHs, PO3TATYBaHHS; 30UTBLICHHS (8 06C31)
POWer — MOTYKHICTh; KHBUTH (€1eKMpo)EHEPTricto

shaft — Bice, Bast; ITU(T, CTPHKEHD

shaft power — moTyxHicTh Ha Baily, e)eKTHBHA MOTYXHICTh
cyclic— ruxmiaamit

make up — ckmagaTH, 30UpaTi

withstand — nporucrositu

recover — BiJIHOBJIIOBATH; PEreHEPYBATH; BUIASTH; yTHIII3yBATH
exhaust heat — reruro Buxiorry

waste — 1.BianpanboBannii; 2.MapHO BUTpaYaTu

Co-generation — cymicHe BUPOOHHUIITBO ( menia ma en1ekmpuxu)
sophisticated — yckmaaHenmii

stator blade — nomars cratopa

vast — 1.imupokuii 2. uncneHHuit

hydrodynamic oil bearing — rigpomuHaMidamii MaCISHAM TIIIATHAK
oil-cooled — 3 MaciTHUM O0XOJIOKEHHSIM

ducted fan — TsaroBuii BeHTHIATOP

impulse — iMmysbe

turbojet — TypbopeakTHBHUIT IBUTYH

turbofan — TypOoBeHTHIIATOPHIIA ABUTYH

start up — 3armryckaTu (0guzyH)

Exercise 75. Read and translate text 8.

Text 8. Gas turbines

A gas turbine is a machine which has a single-stage centrifugal com-
pressor, turbine, a recuperator and foil bearings. A gas turbine extracts
energy from a flow of hot gas by combustion of gas or fuel oil in a
stream of compressed air. It has an upstream air compressor mechani-
cally coupled to a downstream turbine and a combustion chamber. “Gas
turbine” may also refer to just the turbine element. Energy is released
when compressed air is mixed with fuel and ignited in the combustion
chamber. The resulting gases are directed over the turbine blades, spin-
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ning the turbine and mechanically powering the compressor. Finally, the
gases are passed through a nozzle, generating additional thrust by accel-
erating the hot exhaust gases by expansion back to atmospheric pres-
sure.

Energy extracted in the form of shaft power, compressed air and
thrust is used to power aircraft, trains, ships, electrical generators, and
even tanks.

With all cyclic heat engines, higher combustion temperature means
greater efficiency. The limiting factor is the ability of the steel, nickel,
ceramic or other materials that make up the engine to withstand heat and
pressure. Considerable engineering goes into keeping the turbine parts
cool. Most turbines also try to recover exhaust heat, which otherwise is
wasted energy. Recuperators are heat exchangers that pass exhaust heat
to the compressed air prior to combustion. Combined cycle designs pass
waste heat to steam turbine systems. A co-generation of heat and power
in such designs uses waste heat for hot water production.

Mechanically, gas turbines can be considerably less complex than in-
ternal combustion piston engines. Simple turbines might have one mov-
ing part: the shaft, compressor, turbine, alternative rotor assembly not
counting the fuel system.

More sophisticated turbines, such as those found in modern jet en-
gines, may have multiple shafts, hundreds of turbine blades, movable
stator blades, a vast system of complex piping, combustors and heat ex-
changers.

Thrust bearings and journal bearings are a critical part of design.
Traditionally they have been hydrodynamic oil bearings or oil-cooled
ball bearings.

Jet engines are gas turbines optimized to produce thrust from the ex-
haust gases or from ducted fans connected to the gas turbines. Jet en-
gines that produce thrust primarily from the direct impulse of exhaust
gases are often called turbojets. Jet engines that generate most of their
thrust from the action of a ducted fan are often called turbofans.

Auxiliary power units (APUs) are small gas turbines designed for
auxiliary power of larger machines, such as those inside an aircraft.
They supply compressed air for aircraft ventilation, generate electrical
and hydraulic power and start up power for larger jet engines.
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Exercise 76. Match the English - Ukrainian equivalents.

1) ducted fan a) NOTY)KHICTh Ha BaJy

2) foil bearing b) nomats cratopa

3) exhaust heat C) TypOOpeaKTUBHUI TBUTYH

4) stator blade d) TsroBuii BEHTWIATOD

5) nozzle €) IJIAaCTUHKOBHH MiIIHITHUK

6) turbofan f) Termo BuxIOMy

7) shaft power 0) como; hopcyHKa

8) turbojet h) TypOoBeHTHIISITOPHUIT NBUTYH

Exercise 77. Translate the terms and verb combinations from text 8.

d) OJHOCTYIIEHEBHH BIAIIEHTPOBUN KOMIIpecop, TypOOpeaKTUBHUUI
JBUTYH, IIMKJIIYHUIN TEIIOBUN JIBUTYH, pEKyIepaTop, TEIIo BUXIIOIY,
KyJbKOBHH ITIIUITHAK, TOBITPSIHUN KOMIIpecop, JionaTh CTaTopa,
TSATOBHH  BEHTHJISTOD, (dopcyHka, TsAra, TIOTYXXHICTH Ha Baiy,
TIAPOAMHAMIYHMMN  MACIIHANA  MAMWANHAK, TYpOOBEHTIISTOPHII
JIBUTYH, BUXJIOITHI Ta3d, peaKTUBHUHN IBUTYH, 30ipKa poTOpa;

0) OTpUMYBAaTH EHEPTiI0 3 MOTOKY rapsyoro rasy; OyTH MeXaHid4HO
3'emHaHUM 3 TypOiHOIO, 10 3HAXOAWTHCS HIDKYE TI0 XOIy;
CIIPSIMOBYBaTH Hamx JiomaTkamMu TypOiHW; oOepratu TypOiHy;
mpomyckatucss 4depe3  (OpPCYHKH; CTBOPIOBATH JIOAATKOBY TATY;
MIPUCKOPIOBATH TapA4i BUXJONHI Ta3d INUIIXOM PO3MIMPEHHS 10
aTMOc(epHOTO THCKY; BHUTPUMYBATH TEIJIO Ta THUCK; BiJHOBIIOBATH
TEIJIO BIANPAbOBAHWX Ta3iB; ITOJaBaTH CTHCHEHE TIOBITPS A
BEHTHJIALII JIiTaKa, CTBOPIOBATH TATY BiJl BUXJIOITHUX Ta3iB; TeHEPYBaTH
eNEeKTPUYHY Ta TipaBIiuHy TOTYXHICTh, OyTH NpPU3HAYCHUM [T
JOTTOMDKHOT IMTOTYKHOCTI OLIBIINX MAIITHH.

Exercise 78. Complete the following statements based on text 8.

1. A gas turbine is a machine which has .... . 2. A gas turbine
extracts energy from .... . 3. A gas turbine has an upstream air
compressor mechanically coupled to .... . 4. Energy is released when
.... . 5. Finally, the gases are passed through .... . 6. Considerable
engineering goes into .... . 7. Simple turbines might have .... . 8. More
sophisticated turbines may have .... 9. Auxiliary power units are small
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gas turbines designed for ... . 10. Jet engines are gas turbines optimized
to produce .... .

Exercise 79. Ask questions about missing information in exercise 78

Exercise 80. Put the following processes in the correct order to de-
scribe how gas turbine produces electricity.

l...2.....3. .4, ....5. ...

Hot gas spins turbine blades; turbine rotation powers the generator;
generator magnet causes electrons to move and creates electricity; air-
fuel mixture ignites; spinning blades turn the drive shaft.

Exercise 81. Translate the questions into English and answer them
on text 8.

1. Jo skoro THy MaIlMHHU BIIHOCHTHCS ra3oBa TypOiHa? 2. 3 4oro
BUTATYE eHeprito ra3oBa TypOiHa? 3. Uum Moxke «ra3oBa TypOiHa»
MO3HAYaTH JIMIIE eaeMeHT TypOinu? 4. Sk BUOUIETBCS EHEpTisd
BcepeauHi ra3oBoi TypOiHU? 5. Unm BHIOOYBa€ThCS €HEPTis Yy BUTIIAII
BAJIOBOI TOTY)KHOCTi, CTHCHEHOTO TIOBITpSA YW TsAru? 6. Buma
TeMIlepaTypa TOPiHHS O3Ha4ya€e OUTBHITY UM HIDKYY e(peKTHBHICTH? 7. 3
SIKHX KOMITOHEGHTIB CKJIQaloThes TpocTi TypOiam? 8. ki ememeHTH
MOXYTh MaTH OimbIn ckiamHi TypOiHH? 9. UM € peakTWBHI OBUTYHU
pizHOBHIOM ra3zoBux TypOiH? 10. SIki peakTHBHI IBUTYHU Ha3WBAIOTh
TypOopeakTuBHUMH? 11. Jlns 9oro mpu3HaveHi IOMOMDKHI CHIIOBI
arperaTu?

Exercise 82. Put questions of different kinds on the following sen-
tences.

1. A gas turbine extracts energy from a flow of hot gas by
combustion of gas or fuel. 2. Gas turbines can be considerably less
complex than internal combustion piston engines. 3. Jet engines are gas
turbines optimized to produce thrust from the exhaust gases. 4.
Auxiliary power units supply compressed air for aircraft ventilation. 5.
Energy is released when compressed air is mixed with fuel.

Exercise 83. Write out of text 8 a) Passive verb forms; b) Gerund
forms; c) Participles I and Il forms.
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Exercise 84. Fill in the blanks with proper prepositions: with,
to, at, of, through, into. Translate the sentences.

1. The compressor, which draws air .... the engine, pressurizes it,
and feeds it .... the combustion chamber .... speeds .... hundreds of
miles per hour. 2. The combustion system, typically made up .... a ring

.... fuel injectors that inject a steady stream of fuel .... combustion
chambers where it mixes .... the air. 3. The mixture is burned ....
temperatures .... more than 2000 degrees F. 4. The combustion

produces a high temperature, high pressure gas stream that enters and
expands .... the turbine section. 5. The turbine is an array .... stationary
and rotating blades. 6. As hot combustion gas expands .... the turbine, it
spins the rotating blades.7. The rotating blades perform a dual function:
they drive the compressor to draw more pressurized air .... the
combustion section, and they spin a generator to produce electricity.

Exercise 85. Open the brackets using the verb in the Present
Indefinite Active or Passive

1.Gas turbines ( install) in many of today's natural gas power plants.
2.The compressors (draw) air into the engine, (pressurize) it, and (feed)
it to the combustion chamber. 3. The combustion ( make up) of a ring of
fuel injectors. 4. The combustion (produce) a high temperature and then
high pressure gas stream that (expand) through the turbine section. 5. Jet
engines (design) to produce thrust from the exhaust gases. 6. Recupera-
tor (pass) exhaust heat to the compressed air prior to combustion. 7. The
resulting gases (direct) over the turbine blades, spinning the turbine.
8. Most turbines (try) to recover exhaust heat.

Exercise 86. Compose a dialogue on the basis of text 8. Speak about

gas turbines; their types and functions; design; main principle of oper-
ation and possible applications.
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