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UNIT 1

Exercise 1. Read the following words, word-combinations
and their Ukrainian equivalents. Repeat them after the teacher.
Try to memorize them.

closed vessel — 3akpuTa nocyansa

device — npuctpiii

to generate steam — CTBOPIOBATH I1ap

furnace, burner — iy, Tonka

to burn a fuel — cmanroBaT ManuBO

under pressure — I THCKOM

fire-tube boiler — xxapoTpyOHuii koren

water-tube boiler — BogoTpyOHMiT KOTEN

to circulate — nupkymnoBaTu

continuous circuits — 6e3npepUBHUINA JTAHLIIOT

to prevent explosions — 3anmo6iratu BuOyxam

safety valve — 3anmo01>XHUI KianaH

tank of water — 6ak 3 BoJ1010

thermal conduction — TemIONPOBIAHICTH

combustion gases — ra3u 3ropsiHHs

rear of the boiler — 3a1Hs1 yacTrHa KOTJIa

flow of steam — noTik napu

circulation — kpyroo0ir, HUPKYJIAIis

downcomer — nupKyJsiiitHa TpyOa

to repeat the cycle — mnoBTOpUTH LUK

flash boiler — xoTen 31 MIBUAKOIO PO3YMHEHOIO TAPOIO

to pump water — HakauyBaTH BOLY

less bulky — Menm 00’ eMuauit

prone to — CXWJIbHUN 10

tubeless boiler — 0e3xamepuuii KoTen

package boiler — TpancriopTabenbHUN KOTEI

mounted on a skid — BcranoBieHuit Ha IaTGopmy

to become operational — BcTynaTtu B cuity

Exercise 2. Translate the following expressions.

A closed vessel in which is heated, to be used for generating
steam, to consist of, under pressure in a boiler, in these continuous
circuits, to prevent explosions by releasing steam, to use a safety
valve, a tank of water penetrated by pipes, combustion gases pass
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through, flow through the downcomers, have water pumped through
tubes, less bulky than other types, more prone to overheat, boilers
which are mounted on a skid, make a boiler to become operational.

Boilers

A boiler is a closed vessel in which water or other liquid is
heated. It is used for generating steam and consists of the furnace and
the boiler proper. The furnace provides heat, usually by burning a fuel.
The boiler is a device in which the heat changes water into steam. A
steam engine is driven by steam generated under pressure in a boiler.
The amount of steam that can be generated per hour depends upon the
rate of combustion of the fuel in the furnace and upon the efficiency of
heat transfer to the boiler proper.

There are two common types of boilers: fire-tube boilers and
water-tube boilers. The former contains long steel tubes through
which the hot gases from the furnace pass and around which the water
to be changed to steam circulates. In the latter the conditions are
reversed. In these continuous circuits water is changed to steam and it
is super-heated in transit. To prevent explosions by releasing steam if
the pressure becomes too great the safety valve is used.

Fire-tube boiler is a tank of water penetrated by pipes that carry
the hot flue gases from the fire. The heat of the gases is transferred
through the walls of the pipes by thermal conduction, heating the
water and ultimately creating steam. In a fire-tube boiler, combustion
takes place within a cylindrical furnace located within the boiler and
combustion gases pass through tubes surrounded by water. The
combustion gases leave the furnace through the rear of the boiler, then
reverse direction and pass through the boiler tubes several times,
increasing the amount of heat transfer. This cylindrical shape may be
either horizontal or vertical. A vertical fire-tube boiler is a vertical
boiler where the heating surface is composed of multiple small fire-
tubes, arranged vertically. Horizontal boiler has a horizontal
cylindrical shell, containing several horizontal flue tubes, with the fire
located directly below the boiler's shell.Fire-tube boilers typically
have low initial costs and are more fuel efficient but they are limited
generally to capacities.
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Water-tube boilers are boilers for generating steam by passing
water in tubes through flames and hot. In water-tube boilers, water is
converted to steam inside the tubes, while hot gases pass over and
around the outside of the tubes. Water-tube boilers can operate at
higher pressure than fire-tube boilers. The flow of steam and water
within a water tube boiler is called circulation. This circulation is
critical in preventing tubes from overheating. The resulting steam and
water mixture is lighter than cooler water on the unheated side of the
boiler, and rises to a steam drum at the top of the boiler. Here the
bubbles rise to the surface and steam is released. The water then flows
from the drum down through the downcomers (cooler tubes),
completing and repeating the cycle. A water-tube boiler can work on
almost any solid, liquid or gaseous fuel.

Fuel is burned inside the furnace, creating hot gas which heats
water in the steam-generating tubes. However, one must mention that
according to these fuels boilers have different designs.

There are some other types of boilers that are used to produce
steam or hot water.
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A flash boiler is a type of the water-tube boiler. The tubes are
close together and have water pumped through them. They are kept so
hot that the water feed is quickly flashed into steam and superheated.
The flash boiler was invented by Léon Serpollet, who used the design
in his steam-powered cars. Flash boilers are lighter and less bulky than
other types, and take less time to raise steam from a cold start. On the
other hand they are more prone to overheat, because there is no large
reservoir to cool the tubes if the water flow is interrupted or
inadequate.

Tubeless boilers. In these boilers water is located between the
shells. Combustion gases are fired into the inner vessel where the heat
is transferred to water located between the outside surface of the inner
shell and the inside surface of the outer shell. The burner is usually
located at the bottom of the boiler.

Package boilers are assembled at the plant, mounted on a skid
and transported to a necessary site as one unit. Package boilers require
less fuel and electric power for operation. They are widely used in
different industries. Once delivered to the destination, they need only
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the steam, water pipe work, fuel supply and electrical connections to
make it to become operational.

Exercise 3. Work in pairs. Answer the following questions:

1 Give the definition to the word boiler.

2 What is a boiler used for?

3 What does a boiler consist of?

4 How does the furnace provide heat?

5 What does the amount of steam that can be generated per hour
depend upon?

6 What two common types of boilers do you know?

7 What is used to prevent explosions if the pressure in the boiler
becomes too great?

8 What is a fire-tube boiler and how does it work?

9 What shape may a fire-tube boiler be?

10 How can you characterize a water-tube boiler and its
operation?

11 What type of boilers can operate at higher pressure?

12 Does a water-tube boiler need a special kind of fuel?

13 What is circulation?

14 Are there any other types of boilers? What are they?

15 Who was the flash boiler invented by?

Exercise 4. Complete the sentences according to the
information in the text:

1 A steam engine is driven by .......... :

2 tererinnes contains long steel tubes through which the hot gases
from .......... pass and around which the water to be changed to steam
circulates.

3 Safety valve is used to «..vueeen. :

4 In a fire tube boiler the combustion gases leave the furnace
through .......... :

5 A water-tube boiler can work on .......... :

6 Package boilers require .......... :

Exercise 5. Choose the right word according to the meaning.



1 The furnace provides/ensure heat, usually by burning
/injecting a fuel.

2 A steam engine is driven/drawn by steam generated under
pressure in a boiler.

3 To prevent /warn explosions by releasing steam if the pressure
becomes too great the safety valve 1s used.

4 The heat of the gases is transferred/hand over through the
walls of the pipes by thermal conduction, etc.

5 The combustion gases leave /enter the furnace through the rear
of the boiler.

6 Fire-tube boilers typically save /owns low initial costs.

7 In a steam drum the bubbles rise/decrease to the surface and
steam is released.

8 The burner is usually located /founded at the bottom of the
boiler.

9 Package boilers are assembled /collected at the plant.

Exercise 6. Express the same in English.

Matu nexiabKa TPUCTPOIB, CKIadgaTHUCA 3 TOMKHA Ta KOTIA,
KUIBKICTh TIapH, BIJCOTOK 3TOPSIHHSA MajlKBa, JOBI1 CTajeBl TpyoOw,
3aJIHs YaCTHHA KOTJIa, TOPU30HTaJIbHA LWIIHIPUYHA 000JI0HKA, HU3BKI
MOYAaTKOBI BUTPATH, MpaIIOBaTU TMPU BHUCOKOMY THUCKY, HEHarpira
CTOpOHa KOTJIa, MiJHIMATUCA Ha MOBEPXHIO, MPOTIKaTH 3 OapabaHa,
MOBTOPIOBATH LMKJ, MpalioBaTh Ha OyJp-SKOMY TBEpAoMYy alo
piAKOMY TajguBi, TPUMATH AyXKE€ TapsSYUMH, OXOJIOJKYBaTH TPYOH,
OyTH pO3TalIOBAaHUMM MIX, 30BHIIIHSA IOBEPXHS, HA JHI KOTJIA,
CKJIQJICHUI Ha 3aBOJ1, NOCTAYaHHS NaJINBa.

Exercise 7. Write an annotation to the text “Boilers”.

UNIT 2

Exercise 1. Read the following words, word-combinations
and their Ukrainian equivalents. Repeat them after the teacher.
Try to memorize them.

a rotary engine — porailiiina MailvHa
to extract and convert the energy — 3100yBatu Ta
MEPETBOPIOBATH €HEPTIIO


http://en.wikipedia.org/wiki/Thermal_conduction
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generation of electricity — BUpoOJICHHSI €TEKTPUKH

for many purposes — 151 6araTbox IiIeH

to propel ( syn. to drive) — IpuBOIUTH 10 PyXY

to concern — CTOCyBaTHUCS

a large wheel — Bennke kosieco

blade — nomats (syn. airfoil) , fixed blades — Hepyxowmi Jiomari,
moving blades — pyxomi monarti

rim — 0011

rotor — poboue KoJieco

to impart — HanUIATH, IepeaBaTu (pyx)

casing — KopIyc

nozzle — comio

fluid flow — noTik pigmHU

relative velocity — BiiHOCHa IIBUKICTH, an increase in velocity
— 301IBIIIEHHS Y IBUIKOCTI

reaction turbine — peakTuBHa TypOiHa

impulse turbine — akTuBHa TypOiHa

impact — nomroBx, yaap

a shaft — Ban, to cause the shaft to rotate — npumycutn Ban
00epTaTuCh

decrease in pressure — 3MEHIIICHHS Y TUCKY

to drive electric generator — TpuBOOUTH B  iIO
€JIEKTPOreHEPATOP

bucket — koBImI

gas turbine-electric locomotive — raszoryp6oBi3 3
€JIEKTpONEepe1aueto

combustion chamber — kamepa 3ropsiHHs

to resemble — HaramyBatu, OyTH CXOKHUM Ha
wind turbine — noBiTpsiHUI reHepaTOp

to deflect — BiIXUIATUCH, 3MIHIOBATH HAIIPSIMOK

Exercise 2. Translate the following expressions.

To extract energy from fluid, to convert energy into work, to
propel turbine, to generate electricity, to have fixed blades, to pass
through nozzles, to rise a relative velocity, to strike (impulse) against
the moving blades, of the same shape, to be fastened to the casing, to
drop in pressure, to act as nozzles, to give a motion to the rotor, to



resemble a steam turbine, to drive the compressor, to deflect at an
angle.

Turbines

Turbine is a rotary engine that extracts energy from a moving
fluid and converts it into useful work. Turbines can be classified into
four general types according to the fluids used: water, steam, wind,
and gas. The application of the first three has a great importance for
generation of electricity; gas turbines are most often used in aircraft.
The most useful turbines for many purposes are those that can be
propelled with energy from heat. A typical turbine based on heat is the
steam turbine.

The steam turbine is one of the most important inventions in the

world, as far as engineering is concerned. They effectively generate
electricity which can be used to perform a wide range of tasks. A
turbine looks like a large wheel with many small radiating blades
around its rim. It usually consists of a rotor carrying moving blades
(or buckets), a casing in which the rotor revolves, and stationary
nozzles for steam to pass through. Moving fluid acts on the blades so
that they move and impart rotational energy to the rotor.
Several physical principles are employed by turbines to collect the
energy. These are the impulse principle and the reaction principle.
Both methods convert the thermal energy stored in the steam into
useful work, but they differ somewhat in the way they do it. If the
fluid flow in the blade passage is accompanied by a pressure drop and
a relative velocity rise, the turbine is called a reaction turbine; if the
fluid moves without a pressure drop in the blade passages, it is called
an impulse turbine.

Impulse turbines

The term impulse means the force that turns the turbine comes
from the impact of the steam on the blades. The impulse turbine has a
rotor a shaft, blades and nozzles. A stream of fluid reaches stationary
passages called fixed nozzles. Here the expansion of steam takes place
with a decrease in pressure and an increase in velocity. In this process
the potential energy of the steam is converted into kinetic energy.
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Then the steam strikes (impulses) against the moving blades
causing the shaft to rotate and do mechanical work. No expansion
takes place as the steam flows through the blades. The velocity
attained in a properly designed nozzle depends upon the pressure drop
through it.

Reaction turbines

A reaction turbine also rotates its blades, but the steam does not
strike the blades perpendicular, as in an impulse turbine. In fact there
are no nozzles as such. Instead, the blades are formed and mounted so
that the spaces between the blades have, in cross section, the shape of
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nozzles. Since these blades are mounted on the revolving rotor, they
are called moving blades. Fixed blades are of the same shape as the
moving blades and fastened to the casing in which the rotor revolves.
So, in case of reaction turbine the steam drops in pressure and at the
same time expands as it passes across both the moving blades and the
stationary blades. In other words, both moving and fixed blades act as
nozzles. In fact it is this drop in pressure that gives a reaction and
hence motion to the rotor.

A water, or hydraulic, turbine is a rotary engine that takes
energy from moving water. It is used to drive electric generators in
hydroelectric power stations. In a hydraulic turbine falling water
strikes a series of blades or buckets attached around a shaft, causing
the shaft to rotate. This motion in turn is used to drive the rotor of an
electric generator. The first such station was built in Wisconsin in
1882.

Gas turbines are used to drive electric generators, as in a gas
turbine-electric locomotive, and high-speed tools. The term gas
turbine is usually applied to a unit whose essential components are a
compressor, a combustion chamber, and a turbine that resembles a
steam turbine. The turbine drives the compressor, which feeds high-
pressure air into the combustion chamber. There it 1s mixed with a fuel
and burned, providing high-pressure gases to drive the turbine.

A wind turbine is a device that converts kinetic energy from the
wind, also called wind energy, into mechanical energy; a process
known as wind power. Wind turbines use an airfoil to generate a
reaction lift from the moving fluid and impart it to the rotor. Wind
turbines also gain some energy from the impulse of the wind, by
deflecting it at an angle.

Exercise 3. Work in pairs. Answer the following questions:

1 Give the definition to the word turbine.

2 How can turbines be classified?

3 What kinds of turbines have a great importance for generation
of electricity?

4 How does a turbine look like?

5 What does a turbine consist of?

6 What are nozzles intended for?
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7 What principles are employed by turbines to collect the
energy?

8 What does the term impulse mean?

9 What is the main difference between a reaction turbine and an
impulse turbine?

10 Does a reaction turbine have fixed nozzles?

11 What is a hydraulic turbine?

12 Where are gas turbines used?

13 How does a wind turbine operate?

Exercise 4. Express the same in English.

[lapoBa TypOiHa, BHUPOOJIATH E€JIEKTPUKY, TEPETBOPIOBATU
€HEPTil0 B poOOTY, PO3LIMPEHHS MapH, 3MEHIIECHHS TUCKY, aKTUBHA
TypOiHa, 30UIBIIIEHHS] IIBUIKOCTI, MOBITPSIHUIN T€HEpaTOp, PEaKTUBHA
TypOiHa, MPUMYCHUTH Bajl 00€pTATUCh, TPUBOJAUTH POOOUYE KOJIECO [0
pPYXy, PyXOMI Ta HEPYXOMi JIOMATi, IPOXOJUTH Yepe3 COoIlia, Kamepa
3TOPSIHHS, TOBITPSI BUCOKOTO TUCKY, TOBITPSIHUN T€HEpaTop.

Exercise 5. Guess and match the definition in the left column
with the appropriate term in the right one. Begin your question
and answer it as suggested below:

What do we call...... ? We call it......
a rotating part of a nozzle

mechanical device

portion of a machine with an combustion chamber
edge designed to modify

parameters of gas or liquid

the rate of speed of action or energy

occurrence

a device intended for steam to rotor

pass through

the part of an engine in which pressure

fuel is burned

the condition of being pressed blade

capacity of acting, operating, velocity

or producing an effect
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Exercise 6. Decide whether the sentences are true or false,
and correct the false sentences.

1 Turbines are classified into five groups according to the fuel
used: water, steam, wind, gas and wood.

2 Gas turbines are most often used for generation of electricity.

3 The most useful turbines for many purposes are those that can
be propelled with energy from water.

4 A reaction turbine rotates its blades which are mounted on the
revolving rotor; they are called moving blades.

5 The impulse turbine has a rotor, a shaft, a compressor and
nozzles.

6 The first hydraulic turbine was built in Wisconsin in 1882.

7 In gas turbines the blades drive the compressor, which feeds
low-pressure air into the combustion chamber.

8 A wind turbine is a device that converts kinetic energy from
the wind.

Exercise 7. Make up the plan and retell the text “Turbines”.

UNIT 3

Exercise 1. Read the following words, word-combinations
and their Ukrainian equivalents. Repeat them after the teacher.
Try to memorize them.

power station — enektpocrtadiisa (syn. power plant), thermal
power station — temnoenekrpoctaniis (TEC), a fossil fuel power
plant — enexTpocTaHilisi HAa OpraHidyHOMY IainuBi, nuclear power
plant — atomna enexktpoctaniis (AEC), hydroelectric power station
— rigpoenextpoctadiiis (I'EC)

industrial facility — npoMucnoBuii 06’ €xT

to vary — 3MiHIOBaTHCh

according to — 3rigHO 3

turbine-generator — TypooresepaTop

to spin — obepraru

coil of wires — KoTy111Ka APOTIB

condenser — KOHAEHCATOP

irrespective — He3aJIEKHO
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to pollute — 3a0pyiHIOBaTH

fume — ra3, qum

conventional — 3BuualiHui

to harness — BUKOPUCTOBYBATH (SIK JIPKEPEJIO €HEpPrii)

nuclear fission — saepHuit mogin

to split — po3mieriroBaTu

eventually — y KiHIIEBOMY MiJICYMKY, BPEIITI-PEIIT

containment — 3axucHa 000JIOHKA SJICPHOTO peaKkTopa

leakage — BUTIKaHHS, TPOCOYYBAHHSI

environment — HABKOJIMIIIHE CEPEIOBUILIE

protective shield — 3axucHuii mur

a dome of concrete — 6eTOHHMIT KO

external impact — 30BHiIlIHII BILTUB

engineering structure — iH>XEHEpHI CIOPY AU

water conduit — BogonpoBij

water intake — Boj03a0ipHa criopy/a

pressure head — nanip

to couple — 3'ennyBaTn

the quantity — KiJIbKICTB

water flow — noTtik Bogu

diversion — BosioBiBi, AepuBailiiina 'EC

pumped-storage power station — TiApoakymyIOOYa
enexkrpoctanilisa (FAEC)

tidal power station — npuruinHa enextpoctaniis (ITEC)

Exercise 2. Translate the following expressions.

Burning of a fuel, to spin the blades, to turn a coil of wires,
pollute the atmosphere, smoke and fumes, to create a pressure head,
the quantity of electricity, to be used in the generator, to be defined as
fossil fuel power plant, nuclear fission creates radioactivity, to harness
the energy, to split atoms, be installed irrespective of, to protect
against external impacts, to prevent leakage, to be surrounded by a
protective shield, the volume of water flow, to be coupled to hydro
turbine.

Power Stations

A power station is an industrial facility that converts some form
of mechanical, chemical, or nuclear energy into electrical energy. The
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electrical energy generated 1s commonly called the "power".
Mechanical sources of energy at power stations generally include
wind and water. Chemical sources almost always involve the burning
of a fuel, such as coal, natural gas, and gasoline. Stationary power
plants (electric generating stations) are located near sources of stored
energy (coal fields, river dams) or are located near the places where
the work is to be performed (in cities or industrial sites).

Power plants have a number of components in common:

Boiler Unit: Almost all of power plants operate by heating water
in a boiler unit into super heated steam at very high pressures. The
source of heat from combustion reactions may vary according to the
source of fuels.

Turbine-Generator: The super heated steam is used to spin the
blades of a turbine which in turn is used in the generator to turn a coil
of wires. The rotating coil of wires results in the generation of
electricity.

Condenser: After the steam travels through the turbine, it must
be cooled and condensed back into liquid water to start the cycle over
again.

Fossil Fuel Electric Power Generating Plant

Boiler Unit

Electricity

Turbine

Generator

Cooling Water

A thermal power station is a power plant in which the prime
mover 1s steam driven. Water is heated, turns into steam and spins a
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steam turbine which drives an electrical generator. After it passes
through the turbine, the steam is condensed in a condenser and
recycled to where it was heated.

Thermal power stations use quite cheap fuel and they can be
installed at any place irrespective of the existence of coal. The coal
can be transported to the site of the plant by rail or road. However,
they pollute the atmosphere due to production of large amount of
smoke and fumes.

According to the type of fuel all thermal power stations are
defined as fossil fuel power plants (FFPP) and nuclear power plants
(NPP).

A fossil-fuel power station is a type of power station that burns
fossil fuels such as coal, natural gas or petroleum (oil) to produce
electricity. In many countries, such plants provide most of the
electrical energy used. Fossil fuel power stations have rotating
machinery to convert the heat energy of combustion into mechanical
energy, which then operates an electrical generator. All plants use the
energy extracted from expanding gas - steam or combustion gases.

FFPP is also known as a steam electric power plant in the US, a
thermal power plant in Asia, or a power station in the United
Kingdom.

A nuclear power plant is a thermal power station which
harnesses the energy inside atoms themselves and converts this to
electricity. NPP are powered by Uranium.

Nuclear Heat water Steam turns Turbines turn  Electrical
fission “to make steam" > turbines " generators " power

In a process known as nuclear fission, uranium atoms are split to
produce large amount of energy which is eventually converted to heat.
As 1n a conventional thermal power station the heat is used to generate
steam which drives a steam turbine connected to a generator which
produces electricity.

The energy source in atomic power plants is a nuclear reactor. A
nuclear reactor maintains and controls the nuclear reaction within the
plant to produce energy.

Since nuclear fission creates radioactivity, the reactor core is
surrounded by a protective iron or steel shield. This containment
absorbs radiation and serves as a barrier to prevent leakage of any
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radioactive material from the plant into the environment. In addition,
many reactors are equipped with a dome of concrete to protect the
reactor against external impacts.

Hydroelectric power stations produce electricity by converting
the energy of a stream of water. Such plants include hydraulic
engineering structures such as a dam, water conduits, and water
intake. They provide the necessary concentration of water flow and
create a pressure head. The concentrated and directed flow of water
rotates the hydro turbine and the hydroelectric generator coupled to it.
The quantity of electricity generated is determined by the volume of
water flow and the height (called the head) of the dams. Simply, the
greater the flow and the taller the head means the more electricity
produced. Depending on the design format for using the water
resources and concentrating the pressure heads, hydroelectric power
plants are usually classified as channel, dam, diversion, pumped-
storage and tidal types.

( Inside a Hydropower Plant

Dam FPowerhouse

Reservolir
Power Lines

Transformer

Generator \

& i
Intake cgg‘t?' Penstack  Turbine
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Exercise 3. Work in pairs. Answer the following questions:

1 Give the definition to the word power station.

2 Where are stationary power plants located?

3 Do power plants have a number of components in common?
What are they?

4 What is a thermal power station? Where can it be installed?

5 What is a fossil-fuel power station? What kinds of fuel are
used in it?

6 What is a nuclear power plant?

7 Are NPP powered by Uranium?

8 What process is known as nuclear fission?

9 Is the energy source in atomic power plants a nuclear reactor?

10 How does the containment provide the safety for the reactor
core?

11 What is a hydroelectric power plant?

12 What engineering structures provide the necessary
concentration of water flow and create a pressure head?

13 What is the quantity of electricity generated in hydroelectric
power plant determined by?

14 How can hydroelectric power plants be classified?

Exercise 4. Match the pairs of synonyms in the two columns
and give their Ukrainian equivalents:

plant to spin
energy fume

to produce to classify
to rotate to connect
component to differ
smoke structure
to define to defend
to couple power

to vary make
facility thanks to
protect to generate
due to outflow

to create station
leakage unit
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Exercise 5. Find appropriate terms from the text to the
definitions given below:

1 An electric power station operating on organic fuel. 2 The
energy source in atomic power plant. 3 A component of a power plant
in which water is heated and turned into super heated steam.
4 Mechanical sources of energy at power stations. 5 Chemical sources
of energy at power plants. 6 Radioactive element used in nuclear
power plants. 7 A kind of electric power station that produce
electricity by converting the energy of a stream of water. 8 Hydraulic
engineering structures. 9 A barrier to prevent leakage of any
radioactive material from the plant into the environment. 10 The
process of splitting uranium atoms to produce large amount of energy.

Exercise 6. Express the same in English.

PosTamoByBatuce Ou1s1 JHKEpen €Heprii, CHaaloBaHHs MajluBa,
oOepTaHHs KOTYIIKH APOTIB, MOYMHATU LMK 3HOBY, 3a0pyJHIOBATH
atMocdepy, BIAMOBIAHO 10 TUIYy MaJIMBa, BAKOPUCTOBYBATU €HEPTIIO,
ra3u 3rOpsIHHA, SIICPHUM pEaKToOp, 3aBMASKH, 3aXHCHa OOOJOHKA
AIEPHOTO  peakTopa, OXOJIOHPKEHHS  BOJU, SACPHUM MO,
CTBOPIOBATH PaJ10aKTUBHICTb, 3aM00IraT BUTIKAHHIO, 3aXUIIATH BiJl
30BHIIIHBOTO BIUIMBY, IHXXEHEPHI CIOPYAH, CTBOPIOBAaTH HaIip,
HE0OX1/IHa KOHIIEHTpaIlisl TIOTOKY BOAH, 00epTaTH T1APOTYpOiHY.

Exercise 7. Choose one type of power plants and prepare a
report about it.

UNIT 4

Exercise 1. Read the following words, word-combinations
and their Ukrainian equivalents. Repeat them after the teacher.
Try to memorize them.

to refer to — Hanmexxatu 110

energy source — JpKEpeso eHeprii

the burning of fossil fuels — cnantoBaHHS BUKOITHOTO MaJiMBa
splitting of atoms — po3iernyieHHs: aTOMIB

to be renewable — nmonosroBaTUCA

solar energy — COHslYHa €HEpTis

bountiful — pscaui
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to be extracted — OyTH BUTSITHYTUM

conversion — NEpeTBOPEHHS

solar cells — consuni 6artapei

device — mpucTpiii

exposed to light — i BruMBOM cBiT/Ia

solar water heating — cucteMu COHIYHOTO HarpiBy BOJAU

solar furnace — consiuHa miv

to grind grain — MOJIOTH 3€pHO

to pump water — HaKkauyBaTU BOLY

geothermal energy — reorepmasibHa €HEpris

the earth’s core — sipo 3emiti

means of delivering — 3acobu noctaBku

biofuel — 6ionanuBo

to be derived from — ozepxyBaTu Bij

landfill — 3Banume

algae — MOpCBHKi BOAOPOCTI

waste energy — €Hepris BiJIX0/I1B

environmentally friendly — exonoriuno uucTi

tidal energy — eHepris nNpuIIuBy

electricity generation — BUpoOJeHHs eNeKTpoeHeprii

hybrid drive — ribpuanuii npusia

conventional diesel drive — TpaguIiitHui TU3EIBHUN TPUBLT

exhaust emissions — BUKH/] BUXJIOITHUX T'a3iB

hydraulic or electric transmission — rigpasiiysa ado
CJICKTPUYHA TIepeaayda

Exercise 2. Translate the following expressions.

Alternative energy refers to, be based on the burning of fossil
fuels, renewable energy projects, the most bountiful and cleanest
sources of energy, does not need to be extracted, the conversion of
sunlight into electricity, devices that create, electricity, be a highly
efficient means of delivering, be derived from various energy sources,
tidal energy generators, environmentally friendly solution, the purpose
of the hybrid drive, minimize exhaust emissions, diesel driven with
hydraulic or electric transmission.

Alternative Energy Sources

21



Alternative energy refers to energy sources which are not based
on the burning of fossil fuels or the splitting of atoms. It comes from
natural resources such as sunlight, wind, rain, tides, and geothermal
heat, which are renewable (naturally replenished). While many
renewable energy projects are large-scale, renewable technologies are
also suited to rural and remote areas, where energy is often crucial in
human development. Fortunately there are many means of harnessing
energy which have less damaging impacts on our environment.

Solar energy. Solar energy is one of the most bountiful and
cleanest sources of energy on our planet. Solar energy does not need
to be extracted, transported to and from, nor is any costly exploration
required to find it. Solar power is the conversion of sunlight into
electricity. There are three main ways that we use the Sun's energy:

Solar cells (photovoltaic solar panels) are devices that create
electricity by converting sunlight into energy. You may have noticed
that certain small devices like a solar-powered calculator won't work
in the dark, but when exposed to light it will work just fine. Solar
water heating is a process when heat from the Sun is used to heat
water in glass panels on your roof. This means you don't need to use
so much gas or electricity to heat your water at home. 4 solar furnace
is a structure that uses concentrated solar power to produce high
temperatures, usually for industry. Parabolic mirrors or heliostats
concentrate the Sun's energy into a small space and produce very high
temperatures. This heat can be used to generate electricity, melt steel,
make hydrogen fuel or nanomaterial.

Wind power. The terms wind energy or wind power describe the
process by which the wind is used to generate mechanical power or
electricity. Wind turbines convert the kinetic energy in the wind into
mechanical power. This mechanical power can be used for specific
tasks (such as grinding grain or pumping water) or a generator can
convert this mechanical power into electricity. The best places for
wind farms are in coastal areas, at the tops of rounded hills, open
plains and gaps in mountains - places where the wind is strong and
reliable.

Geothermal. Geothermal energy is a kind of power that makes
use of the earth’s heat. In some areas of the world geothermal energy
has been used for thousands of years. The earth’s core is very hot. It
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has a temperature so hot that it can melt rock. In areas with lots of
volcanoes molten rock can be found very close to the surface.

The production of electricity from geothermal energy sources
can be a highly efficient means of delivering clean and renewable
electricity to many people.

Tidal energy. Tidal energy is produced through the use of tidal
energy generators. Tidal power has great potential for future power
and electricity generation because of the massive size of the oceans.
This tidal electricity generation works as the tide come in and again
when it goes out. The turbines are driven by the power of the sea in
both directions.

Biomass and biofuel. Biomass is organic material made from
plants and animals. Biomass energy is derived from various energy
sources among them wood, waste, crops, manure, algae, etc. The most

Typﬂs ﬂ'f BiﬂmHSS common form of biomass

1s wood. For thousands of

years people have burned
s wood for heating and
; cooking. Nowadays many
manufacturing plants in the
wood and paper products
industry use wood waste to
produce their own steam
and electricity. Another
source of biomass energy is
our garbage. It can be a
source of energy by
burning in waste-to-energy
plants, or by capturing
biogas. In landfills,
biomass rots and releases
methane gas, also called

Landfill Gas Alcohol Fuels| biogas or landfill gas.
Some landfills have a

system that collects the methane gas so that it can be used as a fuel
source. Biofuels (ethanol, biodiesel and biogas) are fuels from biomass
materials. Algae have great potential in this respect. They are easy to
grow; they can grow anywhere and are environmentally friendly. The
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green waste left over from the algae oil extraction can be used to
produce butanol. Crops like corn and sugar cane can be fermented to
produce the transportation fuel, ethanol. Biodiesel can be produced
from left-over food products like vegetable oils and animal fats.

Alternative energy sources for rail transport. Speaking of the
alternative energy, one should mention about using it in the railway.
Hybrid drive is more environmentally friendly solution to
conventional diesel drive. The purpose of the hybrid drive is to save
energy and minimize exhaust emissions compared to diesel driven
with hydraulic or electric transmission. Thus, a locomotive with a
hybrid drive is a competitive product due to the economic benefits for
consumers (fuel economy), the benefits for the environment (reduction
of emissions in accordance with local requirements or even more), and
flexibility in using in a variety of shunting operations.

Exercise 3. Work in pairs. Answer the following questions:

1 How does alternative energy differ from conventional energy?

2 Where does alternative energy come from?

3 What areas are renewable technologies suited to?

4 What examples of alternative energy can you name?

5 What is solar energy and where can we use it?

6 What is wind energy and where are the best places for wind farms?

7 What is geothermal energy?

8 Why has tidal power great potential for future?

9 What is biomass and where is biomass energy derived from?

10 What is waste energy?

11 Why do algae have a great potential for biofuel?

12 What alternative energy is being created in the railway
transport?

13 What is the purpose of the hybrid drive?

14 Why is a locomotive with a hybrid drive a competitive
product?

15 Why alternative energy is so important nowadays?

Exercise 4. Choose the right variant.

1 Alternative energy is based on ...

a) the burning of fossil fuels or the splitting of atoms.
b) converting nuclear energy into electrical energy.
c) the electrical generator.
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d) the chemical sources.

2 Solar energy does not need to be ...
a) be extracted.
b) be transported to and from.

c¢) be found.
d) all from above mentioned.

3 Solar panels create electricity by ...
a) converting mechanical power.

b) converting sunlight into energy.

c) converting wind power.

d) converting water power.

4 Geothermal energy is ...

a) a kind of power that makes use of the earth’s heat.
b) a kind of power that makes use of biofuel.

c) a kind of power that makes use of tidal energy.

d) a kind of power that makes use of steam.

5 Biomass is considered:

a) only wood.

b) oil from deep beneath the earth’s surface.
c) organic material from plants or animals.
d) only waste.

6 Which of the following statements is not correct?

a) Burning biomass fuels does not produce pollutants like sulfur
that can cause acid rain.

b) Biomass does not pollute the air.

c) Biofuel is much more polluting than petroleum diesel.

d) Solid wastes can be burned to provide heat.

7 Alternative energy source for rail transport is ...
a) conventional diesel drive.
b) electric transmission.

¢) hydraulic transmission.
d) hybrid drive.
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Exercise 5. Complete the following sentences using suitable words or phrases from the
box below:

won't work, algae, rural and remote areas, burning of fossil
fuels, a hybrid drive, convert, solar power, lots of volcanoes, splitting
of atoms.

1 Alternative energy refers to energy sources which are not
based on the .......... or the ...........

2 Energy is often crucial in human development in .......... .

3 ...e...e.. 18 the conversion of sunlight into electricity.

4 A solar-powered calculator .......... in the dark.

5 Wind turbines .......... the kinetic energy in the wind into
mechanical power.

6 Geothermal energy has been used in areas with ...........

7 «eeeeee... can grow anywhere and are environmentally friendly.

8 A locomotive with .......... is a competitive product.

Exercise 6. Express the same in English.

AJNbTEpHATUBHI JDKEpesia €Heprii, CLIbChbKI Ta BlJJIAJICH]
TEPUTOPIi, MIKIJUIMBUM BIUIMB HA HABKOJUIIHE CEPEJIOBHUIIIE,
MEPETBOPEHHSI €HEprii B EJIEeKTPUKY, IUIABUTH CTajb, BUPOOISATH
MEXaHIYHy EHEeprito, BHUKOPHUCTOBYBATH JUIsli OCOOJWBHX 3aB/aHb,
CUJIbHUI Ta HaAIMHMI, OyTH pO3TAIIOBAaHUM OJU3BKO /10 MOBEPXHI,
BUKOPHUCTOBYBATH BIJIXO/H, 11100 OTPUMATH Map, B IIbOMY BiJHOIIICHHI,
MaTH BEJIMKUH TOTEHIAI I MaiOyTHBOro, B 000X HAaIpsSMKax,
30eperTu €HEePrito, 3SHU3UTH BUKUJIU, IIOPIBHSHO 3, EKOHOMIYH1 BUTOJIU
JUTSL CIIOKMBAYiB, 3T1THO 3 TOTpeOaMH.

Exercise 7. Choose one of the alternative energy sources and
make a presentation on it.
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