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Introduction

The science of electricity and electrical engineering is one of those specific fields
where international relations between specialists are increasingly expanding and
involve people from different countries. In order to communicate, specialists must
speak a particular language to solve certain common problems. For contacts in a
particular field, engineers must be able to discuss issues in the relevant problem area.
To communicate, you need to know a common language, and the most common and
practical language in this regard is English.

This book is a coursebook for ESP for Ukrainian-speaking students.

This book is a guide to the ESP course for Ukrainian-speaking students studying
under the Bachelor's degree program in Electrical Power Engineering, Electro-
technology, Electromechanics.

The course is studied over two initial semesters. Sections of the textbook are
devoted to the study of English terminology, vocabulary and ways of expressing
thoughts in all major fields related to energy. For ease of use, the book is divided
into modules. Each lesson is followed by the relevant vocabulary. Taking into
account the fact that the course is designed to prepare for studying specialised
courses in English, as well as the different levels of English proficiency of students
at the initial stage of their studies, the explanations in the book are given in

Ukrainian. Texts for for reading, exercises and examples are in English.



MODULE 1
ELECTRIC CURRENT

The electric current was born in the year 1800 when Volta instructed the first
source of continuous current. Since that time numerous scientists and inventors,
Ukrainian and foreign, have greatly contributed to its development and practical
application. As a result, we cannot imagine modern civilization without
the electric current. We can’t imagine how people could live without the electric
lamp, without vacuum cleaners, refrigerators, washing  machines and other
electrically operated devices that are widely used today. In fact, telephones, lifts,
computers and trains, radio and television have seen made possible only owing to
the electric current. Some people are more familiar with the various applications of
the electric current in their everyday life than they are with its numerous industrial
applications. However, electric energy finds its most important use in industry.
Take, for example, the electric motor transforming electric energy into mechanical
energy. It finds wide application at every mill and factory. As for the electric crane,
it can easily lift objects weighing hundreds of tons. A good example which
illustrating an important industrial use of the electric current is the electrically heated
furnace.Great masses of metal melted in such furnaces flow like water.

Speaking of the melted metals, we might mention one more device using electricity
that is the electric pyrometer. The temperature of hot flowing metals can be easily
measured owing to the electric pyrometer. These are only some of the various

industrial applications of the electric current serving us in a thousand ways.

Active Words and expressions
application - BUKOpHUCTaHHS
mnventor - BUHaX1IHUK

as for - ctocoBHO

laboratory — maGopaTopist
current - CTpyM

to measure - BUMIpIOBaTH



device - mpunan

scientist - HAyKOBEIb
electrical - enexTpuyHUit
to serve - CIIy’>KuTH
electricity - enekTpuka
temperature - remneparypa
furnace — miu

to transform — nepepo0asaTH

Exercises

1. Translate the following sentences using a participle:

A. 1. The student is translating an article on refrigerators. 2. The student has
translated an article. 3. The article is translated by the student. 4. The article is being
translated by the student. 5. The student translating the article is student Novikov. 6.
The article translated by the student is difficult. 7. The translated

article is devoted to electrical furnaces. 8. Translating an article, the student used a
dictionary. 9. Having translated the article, the student gave it to the teacher. 10.
Having been asked to translate the article, the student translated it with great interest.
B. 1. Speaking of the electrically operated devices, one can mention the refrigerator.
2. Having mentioned the name of Volta, the teacher spoke about his invention. 3.
The first source of continuous current constructed by Volta, appeared in 1800. 4. Hot
flowing metals are often measured by the electric pyrometer. 5. The pyrometer used
in industry is a device measuring temperature. 6. The pyrometer showing the
temperature of metals melted in furnaces is also an electrical device. 7. Making this
instrument, we could not do without a machine operated by electricity. 8. Going
along the streets, one can see running trams, trolley-buses, buses and cars. 9. Being

widely used in industry, electrical motors are also used in every home.

2. Translate the following sentences:



1.EnexTpuyHuii MOTOp, SKHUN TIEPETBOPIOE CIIEKTPUYHY CHEPril0 Ha MeXaHIdHY,
BUKOPHUCTOBYETHCS Y TTOBCAKACHHOMY KHUTTI. 2. KaXyun 1mpo eneKTpuIHuil CTpyM,
MU MOXeMmo 3ragatu iM’ss Bombra. 3. EnexkTpuuHUN TpOMETp BUMIPIOE
TeMITepaTypy po3IuiaBieHnX MeTamis. 4. [lompaitoBaim Ha ¢adbpuiri, Miii TOBapHIII
BCTYNHB 10 IHCTUTYTY. 5.BuMiprorounm TemmepaTypy Tapsyux MeTajiB, CTyIEHT
KOPHUCTYBaBCsl TipoMeTpoM. 6. BuMipsBmm Temmeparypy MeTajia, MH ITOYajH

BUMIPIOBATH TEMIIEPATyPy BOJIH.

3. Form four sentences using the words given below:
Model: lift, the, heavy, can, electric, objects, crane.

The electric crane can lift heavy objects.

1. finds, industry, energy, in, application, electric, wide, a
2. does, study, he, at, not, the, institute

3. day, use, every, do, devices, you, electrical,?

4. the, theatre, go, to, We, yesterday, not, did

. Put all possible questions to the following sentences:
. The electric motor finds wide application in industry.

. Lomonosov is the great world famous scientist.

W N = A

. The students of our technical school were at this plant last week.

5. Form six sentences combining suitable parts of the sentence

1. The electric current is 1. the energy of position

2. Kinetic energy is 2. electricity at rest.

3. Static electricity is 3. the flow of moving electrons.
4. Potential energy is 4. the energy of motion.

5. The direct current is 5. a discharge of electricity.

6. Lightning is 6.the flow of electrons in one
direction



6. Read and translate the text
Electric fish

The electric fish is mentioned in the oldest writings of man. History tells us that
the Greeks and the Romans knew about it. They knew, for example, that any man
coming into contact with the electric fish could obtain an electric shock. In later
years, experiments were made to find out the nature and amount of the shock given
by one of them called the electric eel. The so-called electric eel is found in the
tropical waters of South America.

Small electric eels, only one inch long, can give a small shock. However, by the
time they are 6 inches long their internal battery gives as much as 200 volts. When
it is quite grown a good electric eel can generate 600 volts. When it is short
circuited, a current of 1 ampere can be obtained. A twometer long eel could light a
dozen 50 watt lamps.

The electricity in the electric eel seems to be produced at will. Besides, the
discharges take place at speeds from 10 to 100 per second. It is interesting to mention
here, that the eel’s head end is positively charged and the opposite end is negatively
charged.

By the way, the electric eel has some ability for finding polarity. Thus, if two
charged electrodes are placed in water, even in the dark, the electric fish which is
somewhere near the electrodes, will move towards the positive electrode, possibly

thinking that it is the head of a friend.

7. Introduce yourself. Answer the following questions.

1. What is your full name, and is there a story behind it?

2. Where were you born, and have you lived there your whole life?

3. What are your hobbies or interests, and how did you develop an interest in them?
4. Do you have any siblings, and what is your relationship like with them?

5. What are your academic or professional goals, and what steps are you taking to
achieve them?

6. What is your favorite book, movie, or TV show, and how has it influenced you?



7. What is one thing you hope to achieve during this academic year, and how do you

plan to accomplish it?

ELECTRICITY IN OUR LIFE

Electricity is considered to be the basis of our civilization. Electric energy is widely
used in industry to power a great variety of mechanisms and directly in production
processes, for transportation and residential purposes. Such modern means of
communication as telegraph, telephone, radio, television depend for their operation
on electric power. The greater part of electricity goes to industrial usage. However,
there has been a marked increase in residential and commercial usage of energy. In
agriculture electric energy finds a great variety of applications, specially in
electrification of mobile agricultural equipment, primarily tractors. Besides, electric
energy 1s employed in agricultural processes, using high-frequency current, ultra-
violet and infra-red rays, ultrasound, etc. Commercial and residential usage of
electric energy is growing at an ever increasing rate. In the past electricity was
mainly used for lighting. The progress in electrical engineering has led to the
development of such sophisticated and convenient household appliances as
refrigerators, TV-sets, washing machines, etc. The wider use of these appliances has
resulted in a growing consumption of electric energy.

It is essential not only to increase the amount of consumed electric power but also
to improve the efficiency of its usage. The amount of electricity going to industrial
and residential usage from the power system varies both during a day and during a
year. In the morning, when work begins at enterprises, the light is turned on in
apartments and public transport starts running, energy consumption considerably
increases, which is referred to as the morning peak demand. During the day, the
demand on the power system decreases. In the evening, the demand on the system
is, as a rule, at maximum because this is the time when the electric vehicles of public
transport run at the shortest interval, street and apartment lights are turned on as there

are numerous electric appliances, such as TV and radio sets, heaters, etc. During the



same hours some enterprises go on working. In the night-time most electric power
users do not operate and the power demand «drops» low.
The change of seasons is another factor affecting the consumption of electric energy.
For instance, in winter a larger amount of energy is used for lighting and heating.
Energy usage is also dependent on weather conditions. A snowfall increases the
amount of power used for transportation.An unforeseeable change in energy
consumption may occur in industrial enterprises where the number of units of
electrical equipment operating at the moment and their power may vary due, for
instance, to the re-orientation of a production process or the introduction of design
modification in the articles being manufactured, etc.

It 1s impossible to predict exactly the countless number of factors affecting energy
consumption in the power system, since for objective reason these factors are
random in nature. Yet the time-variation of energy usage is very desirable

information if the performance of an electric power system is to be controlled.

Active Words and Expressions
coal — Byrums

residential — xutnoBuit
communication—3B’s130K
ultra-violet — ynbpTpadioneroBuit
conventional — TpaguIiiHUN
source — JKepero

to convert — mepeTBOPIOBaTU
ultra-sound — ynpTpa3zByk

fuel — manuBo

to increase — 301IbIIyBaTH

heat — Tero

sophisticated — ckiagHui

to heat — oOirpiBaTu

appliance — anmapar, npunan



to light — ocBiT/IIOBaTH
consumption — CITO>KMBaHHS

to note— moMiyaTu

to improve — MOJMIMIITyBaTH

to obtain — oTpuMyBaTH
unforeseeable — HenepenOaueHMI
to require — BUMaraTu

vary — 3MiHIOBaTH

power — eHepris

countless — baraToyncenpbHAI

to run — HampaBJATH infra-red rays— iHdpadepBOH1 MpoOMEH1

Answer the following questions

1. In what spheres of life is electricity widely used?

2. What way is electric energy used in industry?

3. Is there the problem of electric power consumption?

4. How does the amount of electricity we use vary during a day
and during a year?

5. Do the change of seasons and weather conditions affect the
consumption of electric energy?

6. Why is it important to predict the number of factors affecting
energy consumption in the power system?

7. Why is the information about time-variation of energy usage
important?

8. What electric devices do you use at home (at work)?

9. What do the students of Electricity Supply specialty study?
10. What modern computer technology is used to design
electricity supply systems?

Exercises

1. Translatethe following word combinations into Ukrainian:

10



residential usage;a great variety;modern means of communication;high-frequency
current;an increasing rate;sophisticated;convenient household
appliances;consumption of electric energy;an unforeseeable change;the countless

number of factors;to improve the efficiency.

2.Finish the sentences according to the text:

1. Electric energy is widely used in...

2. The greater part of electricity goes...

3.growing at an ever increasing rate.

4. The progress in electrical engineering has led to the...
5. The amount of electricity going to industrial and...

6. The change of seasons...

7. ..may occur in industrial enterprises...

8.reason these factors are random in nature.

3. Translate the following sentences:

1. Energy issues couldn’t be solved by industrial countries alone, working in
isolation.

2. The need to strengthen cooperation is further underlined by recent events and
developments taking place within as well as outside the Union.

3. Despite recent economic setbacks, many of the newly emmerging world
economies are being fuelled by massive increases in energy use.

4. This brief description of some methods used in our work covers only a few of the
problems encountered.

5. The resistance being very high, the current in the circuit is low.

6. The test referred to above can be easily made.

8. There is always water vapour in the air, the amount depending upon various
conditions.

9. Until now we have been discussing reactors from which no power is being taken.

11



10. Some of the effects produced by an electric current are discussed in the following

chapter.

4. Fill in the blanks with the correct prepositions (in, on,

next, to, under, over, between).

1. The dresser is ... the bedroom. 2. The shoes are ... the bed. 3. The clock radio is
... the photo. 4. The night table is ... the bed and the dresser. 5. The sink is ... the
toilet. 6. The mirror is ... the sink. 7. The table is ... the sofa. 8. The sofa is ... the
living room. 9. The pictures are ... the sofa. 10. The flowers are ... the television.
11. The telephone is ... the wall. 12. The bowl is ... the table. 13. The clock is ...
the refrigerator. 14. The cabinets are ... the kitchen. 15. The toaster is ... the

refrigerator.

5. Make short story about importance of electricity in our life. Use this
questions telling your story.

1. What are some key examples the text provides regarding the wide usage of electric
energy in various sectors of society?

2. How has the development of electrical engineering impacted the usage of
electricity in households, and what are some of the implications of this impact?

3. How do seasonal changes and weather conditions influence energy consumption,

especially in relation to heating and transportation?

The Atomic Model
The electron, the proton, and the neutron gather together into what can be called
the atom. Our concept of the atom derives from a series of observations. As a result
of these observations, we now believe that an atom is composed of a cloud of
electrons that revolve about a central core of protons or of protons plus neutrons.
Repeated experiments, which were referred to above, show that every atom has

the same number of electrons as well as protons. The positively charged protons

12



form the nucleus of the atom, and balance the positive charges of the protons in the
core of the atom. The neutrons are also found in the nucleus of the atom.

An atom has already been spoken of as the smallest unit of an element. It is known
that ninety-two elements occur in nature, and a number of others have been made by
man in the laboratory.

Every element is a special combination, of protons, neutrons, and electrons. Each
element is identified by the number of protons in its nucleus and is designated by a
name and a symbol. Element Number 1 is a combination of one proton and one
electron. Long before its atomic structure was known, this element was referred to
as hydrogen, or “water-former”, because water forms when hydrogen burns in air.
Its symbol 1s H. Hydrogen has first place in the list of elements because it has one
proton in its nucleus. Element 1 is followed by Element Number 2. It consists of two

protons and two electrons. It was named helium, with the symbol He.

Active Words and Expressions
mean — O3Ha4aTH

to obtain — qocsiratu
diffraction — qudpaxiis
statement — TBEpKCHHS

to indicate — Bka3zyBaTu
essentially — cyTTreBo

to determine — BCTaHOBJIIOBATH
to compose — CKIlaaaTu
extremely — HaI3BUYAHO
constituent— CyTTeBUi

nucleus — siipo

to derive — BunoOyBaTH

size— po3Mip

unit — OUHULI

to show — nemoHcTpyBatu

13



evidence — O4EBUIHO

as much as — Tak 6araro sk
relative — BiTHOCHHI

to stack — HarpoMaKyBaTH
to charge — 3apspkatu

to fill — 3armoBHIOBaTH

Answer the following questions
1. What is an atom?
. What does it mean if atoms cannot be seen?
. What methods are used to determine the sizes of atoms?

. What 1s the radius of an atom?

2
3
4
5. What structural units do the atoms contain?
6. What space do the electrons fill?

7. How can the numbers of electrons, protons and neutrons in the atom be calculated?
8

. How many elements occur in nature?

Exercises

1. Translate the following sentences into Ukrainian:

1. The rate of this reaction can be strongly influenced by high temperature.

2. The changes in these parameters during decomposition were followed by a
number of other changes.

3. Common salt was acted upon by sulphuric acid and hydrogen chloride was
produced.

4. His work in this field can be relied on.

5. They were told about the new discoveries in oil production.

6. The change in colour was followed by the change of other properties.

7. Fermi is looked upon as an outstanding physicist of our time.

8. The results of their investigation can be referred to.

9. I was asked to attend his lecture on chemistry.

14



10. Liquid solutions will be dealt with in this chapter.
11. The qualitative examination of this compound is followed by the quantitative

one.

2. Translate the following sentences paying attention to the

meanings of the word «mean»:

1. In mechanics, force does not mean strength.

2. Electrolysis is a process by which a chemical reaction is carried out by means
of the passage of an electric current.

3. This means that all the atoms of any element have the same properties.

4. It 1s generally possible by suitable means to separate the constituents of
solutions.

5. Dissociation means the separation of a molecule into its original constituent
atoms.

6. A number of various complicated problems have been solved by means of
computers.

7. At any given temperature the molecules of gases have the

same mean kinetic energy.

3. Open the brackets choosing the correct form of the
adjective. Translate the sentences.
1. Atoms are not (smaller, the smallest) particles, but they are very small.
2. This discovery is (more important, the most important) than the previous one.
3. It is much (easier, the easiest) to make parts of plastics than of metal or wood.
4. This is (better, the best) laboratory in our Institute.
5. Aluminium is (lighter, the lightest) known metal.
6. Hydrogen is (lighter, the lightest) of the elements.
7. Beryllium is (less, the least) active member of the group, and there is a regular
increase in activity from metal to metal in the order of increased atomic numbers.

8. Kiev University is (larger, the largest) University in Ukraine.

15



9. (More, the most) characteristic chemical property of hydrogen peroxide is its great

oxidizing power.

4. Read the text and retell it:
The Nuclei of Atoms
In 1911 the British physicist Erest Rutherford carried out some experiments
which showed that every atom contains, in addition to one or more electrons, another
particle, called the nucleus of the atom. Every nucleus has a positive electric charge.
It is very small. It is about as big as an electron. It is very heavy.
There are many different kinds of nuclei. The nuclei of the atoms of one element

are different from the nuclei of the atoms of every other element.

5. Choose the Ukrainian and English equivalents:
because of - Tomy 1110

closely - TicHo

to result in - mpu3sBecTH A0

to pay attention - 3BepHyTH yBary

nucleus - spo

the same charge - Toii camuii 3apsij

means - 3aco0u

meaning - 3HaYCHHS

ATMOSPHERIC ELECTRICITY
Electricity plays, such an important part in modern life that in order to get it, men
have been burning millions of tons of coal. Coal is mimed instead of its being mainly
used, as a source of valuable chemical substances which it contains. Therefore,
finding new sources of electric energy is the most important problem that scientists
and engineers try to solve. In this connection one might ask: “Is it possible to develop
methods of harnessing lightning?” In other words, could atmospheric electricity be

transformed into useful energy? Indeed, hundreds of millions of volts are required

16



for a lightning spark about one and a half kilometer long. However, this does not
represent very much energy because of the intervals between single thunderstorms.
As for the power spent in producing lightning flashes all over the world, it is only
about 1/10,000 of the power got by mankind from the sun, both in the form of light
and that of heat. Thus, the source in question may interest only the scientists of the
future.

It has already been mentioned that atmospheric electricity is the earliest
manifestation of electricity known to man. However, nobody understood that
phenomenon and its properties until Benjamin Franklin made his kite experiment.
Benjamin Franklin (January 17, 1706 — April 17, 1790) was one of the Founding
Fathers of the United States. A noted polymath, he was a leading author, printer,
political theorist, politician, postmaster, scientist, musician, inventor, satirist, civil
activist, statesmen and diplomat. As a scientist, he was a major figure in the
American Enlightenment and the history of physics for his discoveries and theories
regarding electricity. He invented the lightening rod, bifocals, the Franklin stove, a
carriage odometer, and the glass armonica. He facilitated many civil organizations,
including a fire department and a university. Franklin gained international renown
as a scientist for his famous experiments in electricity and for his many inventions,
especially the lighting rod. He played a major role in establishing the University of
Pennsylvania and was elected the first president of the American Philosophical
Society. As accomplished diplomat, he was widely admired among the French as
merican minister to Paris and was a major figure in the development of positive
Franco-American relations.

On studying the Leyden jar (for long years the only known condenser), Franklin
began thinking that lightning was a strong spark of electricity. He began
experimenting in order to draw electricity from the clouds to the earth. The story
about his famous kite is known all over the world. On a stormy day Franklin and his
son went into the country taking with them some necessary things such as: a kite
with a long string, a key and so on. The key was connected to the lower end of the

string. «If lightning is the same as electricity», he thought, “then some of its sparks
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must come down the kite string to the key.” Soon the kite was flying high among the
clouds where lightning flashed. However, the kite having been raised, some time
passed before there was any proof of its being electrified. Then the rain fell and
wetted the string. The wet string conducted the electricity from the clouds down the
string to the key. Franklin and his son both saw electric sparks which grew bigger
and stronger. Thus, it was proved that lightning is a discharge of electricity like that
got from the batteries of Leyden jars. Trying to develop a method of protecting
buildings during thunderstorms, Franklin continued studying that problem and
invented the lightning conductor. He wrote necessary instructions for the installation
of his invention, the principle of his lightning conductor being in use until now. Thus,
protecting buildings from strokes of lightning was the first discovery in the field of

electricity employed for the good of mankind.

Active Words and Expressions
lightning rod — rpoMoBiABI T
engineer — IHKEHep

because of— 3-3a

instead of — 3amicTh

to burn — cnanoBatu

in this connection — y moeiHaHH1
to connect — moeHyBaTH

to mention — 3ragyBaTh

to develop — po3BuBaTu

pOwer — NOTYXHICTb

discovery — BIIKpHUTTS

to protect — 3axuIaT

to electrify — enexkrpudikyBatu

substance — peuoBrHa

Answer the following questions

18



1. What was the earliest manifestation of electricity?

2. What is electricity?

3.What did the early Scandinavians think about thunderstorms?
4. Who burning millions of tons of coal?

5. What property had Thor’s hammer?

6. Who invented the lightning conductor?

7. What experiments did Lomonosov and Rihman make?

8. What device was constructed by Rihman?

9. Who constructed the first measuring device?

10. What do you know about B. Franklin?

Exercises

1. Translate the following sentences, paying attention to the

gerund:

1. The thunder is caused by heating the air by a spark. 2. A lightning conductor is a
means of protecting buildings from strokes of lightning. 3. After having studied the
phenomenon of atmospheric electricity, Franklin invented the lightning conductor.
4. Franklin’s having worked in the field of electricity is known the world over. 5.
Before making experiments Franklin made numerous observations. 6. Protecting
buildings from strokes of lightning was impossible before Franklin’s time.
Complete the following sentences using the gerund:

lightning conductor is capable of protecting buildings from

strokes of lightning.

Model: She cannot read English without...

She cannot read English without consulting a dictionary.

1. My friend went home instead of ... 2. The students went on ...

3. When the teacher entered the classroom, the students stopped

... 4. Have you finished...? 5. I went to bed after.....6. The

friends spoke of ... 7. You must turn the light off before...
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3. Translate the following sentences using the gerund:

1. ITepur Hi>k MPOBOUTH JOCTiPKEHHS, HEOOX1THO MPOBECTH CIIOCTEPEKECHHSI.

2. baraTo pokiB TOMy, JIFOJAM HABYWJINCH  3axHIATH CBOi JOMIBKH BiJ yJapiB
OJINCKaBKH.

3. Icnye Gararo pi3HOMaHITHUX CIIOCOO1B 37100yBaHHS €IEKTPUUYHOTO CTPYMY.

4. HaykoBII TPOTOBKYBAJIM BUBYATH HOBE SBHIIIE.

5. ITipomeTp — 11€ MPUCTPiH, IO BUKOPUCTOBYETHCS JIJIST BUMIPIOBAHHS
TEMIIEPATypHU TapSINX METAITIB.

6. ®paHKIIiH BUHANIIIOB TPOMOBIIBI JIJIs 3aXUCTY OyA1BEb BiJl y1apiB OJUCKABKH.
7. XO0IUTH MIIKH Ty’Ke KOPUCHO.

8. ATOMHUI peakTop BUKOPUCTOBYIOTH JJIs 3700yBaHHSI aTOMHO1 €HEPTi.

4. Translate the following sentences, paying attention to

both, both ... and:

1. The students made two experiments: they were both interesting and useful.
2. Both scientists studied atmospheric electricity.

3. Both of us will work in the institute laboratory tomorrow.

4. Both Lomonosov and Rihman were great scientists; both of them studied
atmospheric electricity.

5. Both these devices were constructed in Kyiv.

6. Electricity is used both in industry and in everyday life.

7. Both nuclear power and solar energy will be widely used in future.

8. The terms “lightning” and “atmospheric electricity” mean one and the
same thing: both of them are used in literature.

9. Many scientists and inventors, both Russian and foreign, have greatly contributed
to the development and practical application of the electric current.

10. Both chemical energy and mechanical energy can be transformed into electricity.

5. Fill in the blanks with prepositions:
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1. It is dangerous to go a stormy day.

2. Lightning is a very great flash ... light resulting ... a discharge ... atmospheric
electricity.

3. Protecting buildings ... lightning was the first discovery ... the field ... electricity
used ... the good ... mankind.
4. ... thousands ... year’s people knew nothing ... thunderstorms.

5. Lightning flashes are followed ... thunder which can be heard ... kilometers
around.

6. There 1s always some danger ... a thunderstorm ... a very high building or a man
standing ... the open field.

7. It is difficult to see a single drop ... water ... the sea.

8. Some scientists ... the past melted metals ... the help ... solar furnaces.

9. Modern civilization cannot do... electrical appliances.

10. Electric current is necessary ... the operation ... trolley-buses, buses, and modern

trains.

EARLY HISTORY

History shows us that at least 2,500 years ago, or so, the Greeks were already
familiar with the strange force (as it seemed to them) which is known today, as
electricity. Generally speaking, three phenomena made lip all of man’s knowledge
of electrical effects. The first phenomenon under consideration was the familiar
lightning flash - a dangerous power, as it seemed to him, which could both kill people
and burn or destroy their houses. The second manifestation of electricity he was more
or less familiar with was the following: he sometimes found in the earth a strange
yellow stone which looked like glass. On being, rubbed, that strange yellow stone,
that is to say amber, obtained the ability of attracting light objects of a small size.
The third phenomenon was connected with the so-called electric fish which
possessed the property of giving more or less strong electric shocks. It was known
that in some parts of the world such shocks could be obtained by a person coming

into contact with the electric fish.Nobody knew that the above phenomena were due
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to electricity. People could neither understand their observations nor find any
practical applications for them.

As a matter of fact, all of man’s knowledge in the field of electricity has been
obtained during the last 370 years, or so. Needless to say, it took a long time before
scientists learned how to make use of electricity. In effect, most of the electrically
operated devices, such as the electric lamp, the refrigerator, the tram, the lift, the
radio, and so on, are less-than one hundred years old. In spite of their having been
employed for such a short period of time, they play a most important part in man’s
everyday life all over the world. In fact, we cannot do without them at present.

So far, we have not named the scientists who contributed to the scientific research
on electricity as centuries passed. However, famous names are connected with its
history and among them we find that of Phales, the Greek philosopher. As early as
about 600 B.C. he discovered that when amber was rubbed, it attracted and held
minute light objects. However, he could not know that amber was charged with
electricity owing to the process of rubbing. Then Gilbert, the English physicist,
began the first systematic scientific research on electrical phenomena. He discovered
that various other substances possessed the property similar to that of amber or, in
other words, they generated electricity when they were rubbed. He gave the name
“electricity” to the phenomenon he was studying. He got this word from the Greek
“electrum” meaning amber. Many learned men of Europe began to use the new word
“electricity” in their conversation as they were engaged in research of their own.
Scientists of France and Italy made their contributions as well as the Englishmen and

the Germans.

Active Words and Expressions

at least— y kpaitHboMy pasi

to mean— o3Ha4aTu

to come into contact—BCTyNarOTh B KOHTAKT

to turn one’s attention to — mpuBepTaTH yBary J0
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due to— 3aBasKu

more or less—O1JIbIIIe Y¥ MEHIIIEe

under consideration — TO#, 110 PO3TIISTAETHCS
needless to say —He0OX1/THO 3a3HAYNTH
to generate —BupoOIATH famous—
B1IOMUIA

in spite of — He3BaXkarouu Ha

neither... nor — Hi... Hi

research — mocmixeHHs

to take time —3a0OupaTu yac

that is to say —1HaKmIe KaxXyuu

various — pi3HOMaHITHUI

Answers to the following questions

1. Is magnetism and electricity one and the same thing?

2. Do magnets possess the property of attracting iron?

3. Do you know who discovered magnetism?

4. Was the phenomenon of electricity known to ancient people?
5. Did Gilbert work in the field of electricity?

6. Do you carry out experiments on lightning?

7. Is lightning a strong spark of electricity?

8. Can atomic energy be used for the good of mankind?

9. Do you know the history of electricity?

10. Was Phales a German philosopher?

11. Did you study the history of electricity?

12. Have you ever come into contact with an electric fish?

13. Can you do without electricity?

Exercises

1. Fill in the blanks with the following words and expressions:
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in the form of, because, because of, to be interested in, to put into operation, as for,
to be named after, in question, to turn one’s attention to.

1. The discovery ... was made by a well-known scientist.

2. Kyiv University...Shevchenko.

3. Franklin ... making experiments with atmospheric electricity.

4.the electric current, it is used both in industry and in our homes.

5. The first atomic power plant in the world...... n June 1954.

6. Professor Rihman was killed by a stroke of lightning...... he did not think of
possible danger.

7. Atom finds a wide application.....its ability of producing heat and energy.

8. The scientists of all over the world... the use of nuclear power for peaceful

purposes.

2.Translate the following sentences and define the non-finite

forms of the verb:

1.The students went on studying the properties of that new substance. 2. A long time
ago people noticed the attracting ability of the magnet. 3. We heard of that
experiment having been made last week. 4. The pole of the magnet pointing to the
North is called the north pole of the magnet, the South Pole pointing to the South. 5.
There are different ways of producing electric current. 6. The magnet having the
North Pole and the South Pole, we can use it in the compass. 7. Working at his new
device, the inventor carried out an important research. 8. We know of his starting
some laboratory experiments. 9. An iron bar placed in the field of a magnet becomes

magnetized.

3. Translate the following sentences into English:
1. Po3miernuitooun aTtoMu, JIOJIMHAa MOKE€ OTPUMATH BEJIMKY KUIBKICTh €Heprii. 2.
[cHYIOTh pI3HI BHJIM €JIEKTPOCTaHLIM, MpU YOMY IApPOBI 3HAXOIATH IIMPOKE

BUKOPHUCTaHHS B YKpaiHi. 3.Po3TamoByroun MeTaneBy pid y moui Aii MarHiTy, MU ii
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HamarHiuyemo. 4. [Ipamtoroun B raiy3i eJIeKTPUKH, BUCHI 3pOOMIIN 3HAYHUN BHECOK
y HayKy. 5. BiH 3Ha€ nipo Te, mo ["anineit ctBopuB nepiuii B cBiTi Teneckor. 6. Konu
BOJIA MAJa€, TO EHEPTisl IEPETBOPIOETHCS 3 MOTEHIIATbHOT B

KIHETHYHY. 7. 5l 4yB, 110 B BaIlIOMY MICT1 OyIy€ThCsI aTOMHAEJIEKTPOCTAHITISI.

ELECTRIC LAMP

An incandescent electric lamp does not seem to have much resemblance to a heater
but the two devices are similar in many respects. A lamp is a white-hot wire inside
a glass bulb and a heater is a wire that is only red-hot. The lamp’s filament is heated
by the passage of electric current. It glows because it is so hot. Lamps using glowing
wires were made as early as 1845 but they did not work well because all known
wires burned or melted before they got white-hot. Edison wanted to find a wire that
would not burn or melt at high temperatures. It was easy enough to avoid burning.
He simply surrounded the wire by a glass bulb from which the air had been pumped
out. Now the wire could not burn because there was no oxygen in the bulb.

But the problem of melting was harder to solve. The carbonfilament lamp which
he produced as a result of thousands of experiments with different kinds of filaments
could operate at a temperature of about 1900°C. Today instead of carbon filaments
we use tungsten wires which usually operate at 2800°C.

Tungsten is a metal with one of the highest melting points known. Because of their
higher operating temperature tungstenfilament bulbs give almost 6 times as much
light as carbonfilament bulbs for the same amount of electrical energy. Lodygin, the
well-known Russian scientist and inventor, was the first to discover the advantages
of the metal wire filaments in comparison with other filaments. It is he who
introduced tungsten filaments in a vacuum. He produced the first incandescent lamp
and demonstrated his invention in 1873, lighting several Petersburg streets with his
lamps. It was the world’s first practical application of the incandescent lamp for
lighting purposes.

Another inventor, Yablochkov, invented the arc lamp in 1876. He was working in
Paris at that time. His electric candle, as he called it, consisted of two carbon rods

placed in parallel and separated by an insulating material. The first alternating
25



current generator was designed and used with the Yablochkov candle. The electric
candle appeared in Paris streets in 1878. Compared with the existing gas lamps they
were so brilliant that the system was used by many European cities.

Yablochkov’s invention together with the alternating current generator was a new

and simple means of arc lighting.

Active Words and Expressions
incandescent

lamp — namnouka poz:xaproBaHHs
carbon rod — ByrieneBuil CTpH>KEHb
advantage — nepeBara

filament — HUTKa po3KaprOBaHHS
candle — cBiuka

melt — mnaBuTHCS

lighting — ocBiTIEHHS

Answer the following questions

1. What is incandescent electric lamp?

2. Why they did not work well?

3. What do you know about the carbon-filament lamp?

4. Where tungsten was used?

5. What discovery was made by Lodygin?

6. What do you know about Russian inventor Yablochkov and

his invention?

Exercises
1. Finish the sentences according to the text:
1. A lamp is a white-hot wire inside a...

2. ...were made as early as 1845 but they did not work well...
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3. The carbon-filament lamp which he...
4. ...which usually operate at 2800°C.

5. Lodygin, the well-known Russian scientist and inventor...

MAGNETISM

In studying the electric current, we observe the following relation between
magnetism and the electric current: on the one hand magnetism is produced by the
current and on the other hand the current is produced from magnetism. Magnetism
1s mentioned in the oldest writings of man. Romans, for example, knew that an object
looking like a small dark stone had the property of attracting iron. However, nobody
knew who discovered magnetism or where and when the discovery was made. Of
course, people could not help repeating the stories that they had heard from their
fathers who, in their turn, heard them from their own fathers and so on.

One story tells us of a man called Magnus whose iron staff was pulled to a stone
and held there. He had great difficulty in pulling his staff away. Magnus carried the
stone away with him in order to demonstrate its attracting ability among his friends.
This unfamiliar substance was called Magnus after its discoverer, this name having
come down to us as «Magnet». According to another story, a great mountain by the
sea possessed so much magnetism that all passing ships were destroyed because all
their iron parts fell out. They were pulled out because of the magnetic force of that
mountain. The earliest practical application of magnetism was connected with the
use of a simple compass consisting of one small magnet pointing north and south.

A great step forward in the scientific study of magnetism was made by Gilbert, the
well-known English physicist (1540-1603). He carried out various important
experiments on electricity and magnetism and wrote a book where he put together
all that was known about magnetism. He proved that the earth itself was a great
magnet. Reference must be made here to Galileo, the famous Italian astronomer,
physicist and mathematician. He took great interest in Gilbert’s achievements and
also studied the properties of magnetic materials. He experimented with them trying

to increase their attracting power. One of his magnets, for example, could lift objects
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weighing 25 times its own weight. At present, even a schoolboy is quite familiar
with the fact that in magnetic materials, such as iron and steel, the molecules
themselves are minute magnets, each of them having a north pole-and a south pole.
When iron and steel are magnetized the molecules arrange themselves in a new
orderly way instead of the disarrangement in which they neutralize each other.
Dividing a bar magnet into two parts, one finds that each of the two parts is a magnet

having both a north pole and a south pole.

Active Words and Expressions
ability — 31aTHICTh

t0 POSSEesS—BOJIOITH

to attract-—TIpuTATryBaTH

to prove —10BOAUTH

to carry out — BUKOHYBaTH
physicist —hi3uk

to consist of — ckmagarucs 3
relation — BITHOILIEHHS

force — cuna

single — eAMHUMN, OTMHUYHUAN
iron — 3aJi30

steel — cTanb

magnetism — MarHeTu3M
weight —Bara

to make reference to — poOuTH HOTATKH 3
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Exercises

1. Translate the following sentences and define the nonfinite forms of the verb:

1. Protecting buildings from strokes of lightning was a great
achievement in the field of electricity. 2. Speaking of the
magnet, the inventor made reference to its property of attracting
iron and steel. 3. Experiments showing the changes in
substances are very important for industry. 4. The teacher
objects to our translating such an easy text with a dictionary. 5.
People constructed many hydroelectric stations, the one on the
Angara being one of the largest. 6. In studying magnetism, we
cannot help observing the relation between magnetism and the
electric current. 7. Having invented the lightning conductor,
Franklin continued working at the problem of atmospheric
electricity. 8. The experiments having been made, we could to
discuss the results. 9. The atoms of different substances have
different weights, their properties being also different. 10.
Having experimented with electricity and magnetism, Gilbert
wrote a book on magnetism. 11. Gilbert greatly contributed to
the study of magnetism, Galileo taking great interest in his

achievements.
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Module 1. Test
1. Electric current:
a) The flow of water in a river
b) The flow of electrons through a conductor
¢) The movement of air in a room
d) The movement of cars on a highway

2. Electric fish are known for their ability to:
a) Produce light
b) Generate electric current
c) Create strong magnetic fields
d) Swim at high speeds

3. Electricity in our life:
a) It is only used for entertainment purposes
b) It has no impact on our daily activities
c) It is essential for powering devices and appliances
d) It is a recent discovery with limited applications

4. The Atomic Model was proposed by:
a) Albert Einstein
b) Isaac Newton
c¢) Niels Bohr
d) Charles Darwin

5. Thomas Edison is credited with inventing the:
a) Electric motor
b) Electric bulb
c¢) Radio
d) Steam engine

6. Magnetism is the force that:
a) Keeps the planets in orbit
b) Attracts objects made of wood
c) Pulls objects made of iron
d) Causes plants to grow

7. What is the basic unit of electric current?
a) Volt
b) Ampere
¢) Ohm
d) Watt

8. In the context of electricity, what does the term "voltage" refer to?
a) The amount of resistance in a circuit
b) The speed of electrons in a conductor
c¢) The potential difference between two points
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d) The temperature of the electrical device

9. What did the Danish physicist Hans Christian Orsted discover in 1820 that
led to the understanding of the relationship between electricity and magnetism?
a) Electromagnetic induction
b) Electromagnetic radiation
c) Electromagnetic spectrum
d) Electromagnetic interference

10. Atmospheric electricity refers to:
a) Electrical currents in the ocean
b) Electrical activity in the atmosphere
c) Electrical energy produced by plants
d) Electrical disturbances in the desert

11. In the Early History of electricity, which scientist conducted the famous Kkite
experiment to demonstrate the presence of electricity in lightning?

a) Benjamin Franklin

b) Thomas Edison

c¢) Alexander Graham Bell

d) Michael Faraday

12. An electric lamp converts electrical energy into:
a) Heat energy
b) Mechanical energy
c) Light energy
d) Chemical energy

13. Which material is commonly used as a good conductor of electricity?
a) Rubber
b) Glass
c) Copper
d) Plastic

14. Which of the following is NOT a property of magnets?
a) Attraction to iron
b) Repulsion of other magnets
c) Generation of heat
d) Creation of magnetic fields
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MODULE 2
ENERGY

In the language of science energy is the ability to do work. There are various forms
of energy, such as: heat, mechanical, electrical, chemical, and atomic and so on. One
might also mention the two kinds of mechanical energy-potential and kinetic,
potential energy being the energy of position while kinetic energy is the energy of
motion. It is well-known that one form of energy can be changed into another. A
waterfall may serve as an example. Water falling from its raised position, energy
changes from potential to kinetic energy. The energy of falling water is generally
used to turn the turbines of hydroelectric stations. The turbines in their turn drive the
electric generators, the latter producing electric energy. Thus, the mechanical energy
of falling water is turned into electric energy. The electric energy, in its turn, may be
transformed into any other necessary form. When an object loses its potential energy,
that energy is turned into kinetic energy. Thus, in the abovementioned example when
water 1s falling from its raised position, it certainty loses its potential energy, that
energy changing into kinetic energy. We have already seen that energy of some kind
must be employed to generate the electric current. Generally speaking, the sources
of energy usually employed to produce current are either chemical, as in the battery,
or mechanical, as in the electromagnetic generator. Chemical sources of current
having a limited application the great quantities of electric energy generated today
come from various forms of mechanical energy. Rising standards of modern
civilization and growing industrial application of the electric current result in an
increasing need of energy. Every year we need more and more energy. We need it to
do a lot of useful things that are done by electricity. However, the energy sources of
the world are decreasing at the same time as the energy needs of the world are
increasing.

These needs will continue to grow as more motors and melted metals are used in
industry and more electric current is employed in everyday life. As a result, it is

necessary to find new sources of energy. The sun is an unlimited source of energy.
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However, at present, only a little part of solar energy is being used directly. How can
we employ solar energy directly to produce useful energy? This is a question which
has interested scientists and inventors for a long time. Lavoisier and other great
scientists of the past melted metals with the help of solar furnaces. Today, solar
furnaces illustrate just one of the numerous ways to harness the sun. Using
semiconductors, scientists, for example, have transformed solar energy into electric

energy.

Active Words and Expressions
application — 3acTocyBaHHs
motion — pyx

battery — 6aTapes

generator — TeHepaTop

to change — 3miHIOBaTH

kinetic — KiIHETUUHU I

chemical — ximiyHui

kind — Bug

to drive — mpuBOAUTH B pyX
potential — moTeHIIaT

to employ — 3acTocoByBaTH

to produce — BUpOOISITH

energy — eHepris source — HKepesio
semiconductor — HaMiBIPOBITHUK

to turn — moBepTaTU

Answer the following questions

1. Can one form of energy be changed into another form?
2. Does a generator produce mechanical energy?

3. Is the sun an unlimited source of energy?

4. Can we employ solar energy directly?
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5. Have scientists transformed solar energy into electric energy?
6. Is potential energy the energy of motion?

7. Do we need more and more electric energy every year?

8. Are there various forms of energy?

9. Do you use electric energy every day?

10. Can the energy of falling water be used to drive turbines?

11. Is kinetic energy the energy of position?

Exercises

1. Translate the following sentences into Ukrainian:

1. The girl is finishing her work. 2. The work is being finished by the girl. 3. The
girl finishing her work is my sister. 4. Finishing her work, the girl spoke to her friend.
5. The work having been finished, the students went home. 6. Having finished her
work, the girl went for a walk. 7. Having been finished in time, the work was given
to the teacher. 8. My brother finished his work, his friend having helped him. 9. An
object losing its potential energy, that energy is turned into kinetic energy. 10. Water
falling from its raised position, energy is changed from potential to kinetic energy.
11. My friend was reading an English article, his brother watching television. 12.
Electrical devices find a wide application in every house, a refrigerator being one of
them. 13. There being hydroelectric station at the waterfall, the energy of the falling
water is used to drive the turbines. 14. The energy sources of the world decreasing,

the scientists must find new sources of energy.

2. Translate the following sentences:

1. Bona, mo nagae, Moxe NpUBOJUTH TypOiHY B ait0. 2. Kaxkyuu npo eHeprito, Mu
Morimu © 3rajaTé TOTEHIaNbHY TakiHeTHuHy eHeprito. 3. Ilpamoroun B
nabopaTopii, CTyI€HT KOPUCTYBaBCA €IEKTPUYHUMU Npuiiagamu. 4. [TpountaBim
HAYKOBY CTATTIO, MU MOYaJIH ii HepekiagaTy. 5. XiMIYHIKepena CTpyMy 3HaXO0I9Th

nuIie oOMeXeHe BUKOPUCTAHHS B TIPOMHUCIOBOCTI.
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3. Put all possible questions to the following sentences:
1. Useful energy can be got from a nuclear reactor. 2. After Aristotle there was little
change in the number and kind of machines in use for nearly twenty centuries.3.

Electrical devices find a wide application in every house.

LASER LIGHT

How does laser light differ from ordinary light? In brief, it is much more intense,
directional, monochromatic and coherent. We know the light emitted by an ordinary
source such as candle or an incandescent lamp to consist of uncoordinated waves of
many different lengths, that is, it is incoherent and more or less white. The scientists
found the waves of laser light to be coordinated in space and time and to have nearly
the same length. This coherence and chromatic purity and also intensity of laser light
result from the fact that in a laser excited atoms are stimulated to radiate light before
they have had time to do so spontaneously and independently. The directionality of
laser light arises from the geometry of the laser. These properties of laser light
suggest many uses for it both in technology and in physics. The scientists consider
laser light to be different from ordinary light even when it merely illuminates a
surface. The surface looks grainy and sparkles. By means of some instruments it has
become possible to examine materials and physical phenomena in new ways. Among
the most interesting applications of the laser the probing of materials by the study of
their scattering of light should be mentioned. The laser is being applied to probe the
internal structure and behavior of molecules by examining the light- scattering
phenomena. Many investigators are working at the development of coherent light
sources, those ones whose wavelength can be changed. Many amplifiers and
oscillators have been constructed for this purpose lately.Laser light is applied in many
fields such as medicine, biology, industry and so on. We can say scientists made
laser light serve man.

The scientists found the energy density of the image formed by a lense in a laser
beam to be used to heat, melt or even vaporize small areas of any material. Laser is
also used to pierce holes in diamond. Soon laser is to be used to cut a wide range of

materials including wood and paper. The scientists work hard to use laser in all fields
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of science and life. They expect laser to be widely used almost everywhere. It will

be used for the well-being of people.

Notes on the Text

1. in brief — kopoTKo

2. more or less — O1IbIIT Y1 MEHIIT

3. result from the fact — BimOyBatoTbCs 3-3a TOTO, 110

4. light-scattering phenomena —siBuIIe pO3CiIOBaHHS CBITIIA

Active Words and Expressions
laser— nazep illuminate—
OCBITJIIOBATH Intense—
1HTEHCUBHUM surface—ToBepXHs
coherent— 3B’sI3HICTH
directionality — cipsiMOBaHICTb
incandescent — po3kapeHHit
spontaneously — cnoHTaHHO
diamond — miamaHT

chromatic —kobOpoBHit
amplifier —-mocuroBau

image —BiJI00paKeHHs
monochromatic — 0THOKOJILOPOBUIA
merely— TUTbKH

uncoordinated — ckoopIMHOBaHUIA

Answer the following questions
1. What is the difference between laser light and ordinary light?
2. What did the scientists find out about the waves of laser light?

3. What do the properties of laser light suggest?
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4. Why did it become possible to examine some materials in a new way?

5.Which is the most interesting application of laser light well-known to everybody?
6. Where else can laser be applied?

7. Why the discovery of laser light is so important?

8. What are many scientists working at?

Exercises

1. Open the brackets translating the Ukrainian words into

English:

1. The light emitted by an (3Buuaiinum) source consists of uncoordinated waves. 2.
The scientists found the waves of laser (cBiTia) to be coordinated in (mpoctopi) and
time. 3. Laser light is different from ordinary light even when it (ripocTo)
illuminates a surface. 4. (3a ronomoror) some instruments it is possible to examine
materials and physical phenomena in new ways. 5. (Baytpimss) structure should be

examined much better.

2. Fill in necessary word:

1. Laser light differs . . . ordinary light. 2. This difference results . . . the fact that this
light is more intense. 2. ...means . . . some microscopes we can observe the
movement of these particles. 4. This material was examined . . . new ways. 5. He is
working . . . the problem of using the source of light in industry. 6. Many new
instruments and devices have been built... this purpose lately. 7. This work consists

... two parts, the first one having already been done.

3. Translate the texts in written form using a dictionary:
Energy and Temperature
The concept of energy is as difficult to define as that of matter. Energy is involved
in doing work, or in heating an object. A boulder at the top of a mountain has
potential energy. As it rolls down the mountain side, its potential energy is changed

into the kinetic energy of its motion. If it were to fail into a lake, and be slowed down
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by the friction of its motion through water, part of its kinetic energy would be
changed by friction into heat, which then would raise the temperature of the boulder
and of the water.In addition, part of its kinetic energy would be transferred to the
water. Another kind of energy is radiant energy, visible light, infrared radiation, X-
rays, for example, being radiant energy. They are all closely similar in nature. When
a mixture of gasoline vapor and air is exploded, energy is liberated. This energy is

said to be chemical energy.

4. Analyze and translate the following sentences:

1. The products of an exothermic reaction contain less energy than the reactants at
the same temperature, this energy being lost to the surroundings. 2. The heat of
combustion is known to be the energy lost on complete combustion of one mole of
the substance. 3. Energy is known to be changed from one form to another, but it
cannot be created or destroyed. 4. The energy is considered to be heat energy which
is transferred to the surroundings. 5. An atomic reactor getting its energy from a loss
in mass during the nuclear reaction, we consider mass to be a form of energy. 6.
There are many forms of energy, kinetic energy being the energy of motion. 7. A
ball rolling along a smooth surface can be expected to continue rolling along

uniformly unless acted upon by an outside force.

HISTORY OF THE THERMOMETERS

Placing a kettle full of cold water on the fire is quite an ordinary thing. This time
we shall do it to carry out a simple experiment. Placing a finger into the kettle from
time to time, we find, of course, that the water is gradually becoming hotter and
hotter, until it boils at last. In scientific language we describe this phenomenon by
saying that the temperature of the water is rising.

However, we need some more exact means of measuring the difference of
temperature than the use of our finger. In effect, the finger can give us neither exact
information, nor numerical data. As a matter of fact, the very first step in the

development of heat engineering made it necessary to find a device for indicating
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temperature and for measuring its changes. As is well known, the thermometer is the
very instrument that serves this purpose.

As early as 1602, Galileo invented an air thermometer. It consisted of a glass bulb
containing air and connected to a glass tube, the latter being immersed into a colored
liquid. Galileo’s air thermometer was sensitive not only to temperature changes but
also to changes of atmospheric pressure. The type of thermometer familiar to
everyone at present was first put into general use as early as 1654. Making the first
measuring instruments was not an easy thing at all. Needless to say, the most difficult
problem of all was that of marking the degrees on the thermometer, in other words,
of graduating the scale. It was decided at last, to take two fixed points and to divide
the interval between them into the same number of degrees. And then, in 1701 Isaac
Newton, the famous English scientist, whose name is known all over the world,
constructed a scale in which the freezing point of water was taken as zero and the
temperature of the human body as 12°. Sometime later the German physicist
Fahrenheit proved that the temperature of boiling water was always the same at the
same atmospheric pressure. It might therefore be used as a second fixed point instead
of the temperature of the human
body. As for the liquid used, it was mercury which has been mostly employed since
that time. On the Fahrenheit scale the boiling point of water is taken as 212° and the
freezing point as 32°, the interval being divided into 180 equal parts. The scale under
consideration is indicated by writing the letter F after the temperature, as for
example, 212° F. This scale is mainly used in English-speaking countries.So far we
have not mentioned the Centigrade scale. On the Centigrade scale the freezing point
of water is marked 0° and the boiling point is marked 100°C, the letter C indicating
this scale. This temperature scale is employed in Ukraine as well as in most other
countries of the world. Speaking of thermometers, one must make reference to the
pyrometer. We know of its being used for measuring temperatures that are too high

for mercury thermometers. We also know of its finding wide application in industry.

Active Words and Expressions

body— Tino
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thermometer— repmomeTp

to boil — xkum’ aTUTH

to invent — BUHAXOIUTH
boiling point — Touka KUMIHHS
instrument— iIHCTpyMEHT

data — gani

the latter— ocTanHii
difference — BiIMIHHICTE

to rise — migHIMaTH

means — 3acobu

to put into use — BBECTH B JI110
mercury — pTyTh

liquid — piguHa

pressure— THCK

purpose — MeTa

freezing point — Touka 3amMep3aHHs

Answer the following questions:

1. What is this text about?

2. What do you do if you want to boil water?

3. What is the temperature of boiling water?

4. What instrument is used for measuring temperature?
5. What did Galileo invent?

6. What do you know about the air thermometer?

7. What is the difference between the Fahrenheit and the
Centigrade scales?

8. What instrument measures the temperature of hot metals?

9. What is the difference between the mercury thermometer and the pyrometer?

Exercises
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1. Translate the following sentences:

1. For heating a body, we place it in contact with another body at a higher
temperature. 2. There are two diagrams in this figure, one of them showing the
temperature difference. 3. Comparing the data obtained by our tests is the only
means of solving the problem in question. 4. The instrument for measiirlng the
temperature of hot flowing metals is similar to that widely used in our laboratory. 5.
The engineers carried out the experiment, looking at the scale of the thermometer
from time to time. 6. Thermometers are employed for measuring temperature
differences. 7. On the Centigrade scale the freezing point of

water is marked 0°, the boiling point being marked 100°C. 8. On being rubbed amber
obtained the ability of attracting objects.

2. Fill in the blanks with suitable words and word combinations given below:
colored, Centigrade, amber, measuring, English-speaking countries, air
thermometer, indicating, changes of atmospheric pressure, scientific.

1. A thermometer is employed for ... temperature and for ... its changes. 2. The glass
tube was immersed into a ... liquid. 3. As early as 1602 Galileo invented an..... 4. The
... scale is employed in Ukraine. 5. ... looks like a yellow stone. 6. The Fahrenheit
scale 1s mainly used in ... . Galileo’s air thermometer was not sensitive to......7. The

scientists worked out the plan of their ... research.

3. Translate the following sentences paying attention to the

words in bold type:

1. You are the only engineer who speaks both English and German. 2. This is the
only book by Turgenev that [ haven’t read. 3. All countries should use nuclear power
for peaceful purposes only. 4. This phenomenon was studied first by Sokolov and
then by Novikov. 5. Novikov’s result was certainly better than that of his comrade.
6. Galileo constructed an air thermometer, some years later a French scientist

constructed another one, in which water was used instead of air. 7. Both Lomonosov
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and Rihman studied atmospheric electricity, the latter being Lomonosov’s friend. 8.
The last letter of the English alphabet is “z”. 10. Some students work and study at
the same time. 11. This engineer carried on some experiments on the properties of

semiconductors.

4. Read and translate the text
Boiling

If we heat some water in an open glass container, we can see that evaporation goes
on from the top surface. This evaporation is indicated by the clouds forming where
the vapour mixes with the colder air and condenses. We find that the temperature of
water gradually rises until the thermometer registers 100°C. A little before this point
is reached, bubbles appear on the sides of the container. They consist partly of gases
driven from liquid and partly of water-vapour, for evaporation is directed into the
bubbles. Water is said to boil when vapour is formed both at the bottom of the
container and at the top of it. The motion of the boiling water is caused by the bubbles
of vapour rising through the water. The temperature of the boiling water is constant.
This temperature is known as the boiling point of the liquid. The boiling point of a
liquid is the temperature at which it boils under some given pressure. When this point
has been reached, further heating does not increase the temperature of the liquid but
only changes it into steam. When water boils in a container, we say that we see steam
coming out of it. In fact, what we see is not steam at all but fine water particles.
Steam itself is invisible. It is the condensed steam in the form of fine particles of
water that we see. As liquids always increase in volume when passing into the vapour
state, an increase in pressure always produces an increase in the boiling point. Just
as solids may under certain conditions be cooled below their melting points without

freezing so liquids may be heated above their boiling points without boiling.
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ELECTRIC CIRCUIT

We know the circuit to be a complete path which carries the current from the source
of supply to the load and then carries it again from the load back to the source. The
purpose of the electrical, source is to produce the necessary electromotive force
required for, the flow of current through the circuit. The path along which the
electrons travel must be complete or no electric power can be supplied from the
source to the load. Thus we close the circuit when we switch on our electric lamp.

If the circuit is broken or, as we generally say, “opened”, anywhere, the current is
known to stop everywhere. Hence, we break the circuit when we switch off our
electrical devices. Generally speaking, the current may pass through solid
conductors, liquids, gases, vacuum, or any combination of these. It may flow in turn
over transmission lines from the power stations through transformers, cables and
switches, through lamps, heaters, motors and so on.

There are various kinds of electric circuits such as: open circuits, closed circuits,

series circuits, parallel circuits and: short circuits.
To understand the difference between the following circuit connections is not
difficult at all. When electrical devices are connected so that the current flows from
one device to another they are said to be connected in series. Under such conditions
the current flow is the, same in all parts of the circuit, as there is only a single path
along which it may flow. The electric bell circuit is considered to be a typical
example of a series circuit.

The parallel circuit provides two or more paths for the passage of current. The
circuit is provided in such a way that part of the current flows through one path, and
part through another. The lamps in your room and house are generally connected in
parallel.

Now we shall turn our attention to the short, circuit sometimes called “the short™.
The short circuit is produced when the current is allowed to return to the source of
supply without control and without doing the work that we want it to do. The short
circuit, often results from cable fault or wire fault. Under certain conditions, the short

may cause fire because the current flows where it was not supposed to flow.
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If the current flow is too great a fuse is to be used as a safety device to stop the
current flow.

The fuse must be placed in every circuit where there is a danger of overloading the
line. Then all the current to be sent will pass through the fuse.When a short circuit
or an overload causes more current to low than the carrying capacity of the wire, the
wire becomes hot and sets fire to the insulation. If the flow of current is

greater than the carrying capacity of the fuse, the fuse melts and opens the circuit.

Active Words and Expressions
cable — xabenb

generally speaking— 3aranom

to carry — 10CTaBJIATH

fuse — mIaBkuit 3a11001KHUK
closed — TicHuUM,3aKpUTHI

to supply — mocrauatu

circuit — JIaHIIOT

switch — BumMukau

complete — ronmoBHIOBATH
transmission line — iHisg nepegayq
conductor — MPoBITHUK

load — HaBaHTaXEHHS

short circuit — KOpOTKe 3aMHUKaHHS
to deal with — maTu cnpaBy 3
open circuit — po3IMKHYTHH JIAHITIOT

fault — momkoKEeHHS

Answer the following questions
1. What is discussed in the text?
2. What do we call an electric circuit?

3. What kinds of circuits do you know?
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4. When is a “short” produced?
5. What does a short circuit often result in?

6. What safety device is used in the circuit when the current is too great?

Exercises

1. Translate the following sentences and define the function

of the infinitive

1. The current 1s known to flow when the circuit is closed. 2. To stop the current flow
is to break the circuit in some point. 3. To stop the current flow you must open the
circuit. 4. A fuse is expected to melt and break the circuit. 5. Various switches are
used to open or to close a circuit. 6. A switch is a device to break or to close the
circuit. 7. We know the circuit to be a path of an electric current. 8. We may expect
a short circuit to result from wire fault. 9. The overloading of the line is likely to
produce a short circuit. 10. Ampere supposed the current to flow from the positive

pole of the source to the negative pole.

2. Fill in the blanks with prepositions, translate the text:

The great French physicist Ampere was an absent-minded man. One day he was
waiting... his friend. The appointed hour arrived, passed and his friend did not come.
As Ampere had to go ... he took a piece ... chalk and wrote ... his door: “I have gone
... . I shall return ... two hours.” And he went.....He returned two hours later. While
he was going upstairs he worked out a very difficult problem.“If my friend had come
... the appointed hour,” he said ... himself, “I should have told him.....this problem. I
shall speak ... him.....it now. Perhaps he will be able to solve it.” So when Ampere
came ... his own door and saw the words written ... it, he decided that he was......his
friend’s door. “Oh,” said he, “he has gone...! I am very sorry! Were he .....home, we
should discuss my problem.” And he wrote the following words: “Very sorry that I

have not found you.... home.” Then he went downstairs again.

3. Translate the following sentences and define the function
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1. These electrical devices are provided with rubber insulators. 2. These electrical
devices provided with rubber insulators were produced at a large factory. 3. These
electrical devices can work for a long time provided they are made of high-quality
material. 4. The electric current flows provided there is a complete circuit. 5.
Lightning did not strike the house as it was provided with a lightning conductor. 6.
Ohm’s law provided the possibility of determining resistance provided the voltage
and current were known. 7. The electrons will jump through the air forming an
electric spark provided the potential difference becomes great enough. 8. The

students will be able to translate difficult articles provided they have dictionaries.
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Module 2. Test
1. Energy is defined as the:
a) Movement of particles
b) Ability to do work
c) Speed of light
d) Weight of an object

2. Laser light is known for its:
a) Divergent and scattered properties
b) Monochromatic and coherent properties
c) Flickering and fluctuating properties
d) Dim and diffused properties

3. In the context of Energy and Temperature, what happens to the energy of a

substance as its temperature increases?
a) It remains constant
b) It decreases
c) It increases
d) It becomes negative

4. The history of the thermometers dates back to the:
a) 16th century
b) 18th century
c) 19th century
d) 20th century

5. Which component is crucial in completing an electric circuit?
a) Voltage source
b) Insulator
c) Magnet
d) Sound amplifier

6. What is the purpose of a resistor in an electric circuit?
a) To regulate the current
b) To increase the voltage
c¢) To store energy
d) To block the flow of electrons

7. The unit of energy commonly used in physics is the:
a) Kelvin
b) Ampere
c) Joule
d) Watt

8. What type of energy is stored in a battery?
a) Potential energy
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b) Kinetic energy
c) Thermal energy
d) Nuclear energy

9. What material is commonly used as an insulator in electric circuits?
a) Silver
b) Copper
¢) Aluminum
d) Rubber

10. How does energy manifest in the form of heat?
a) As aresult of light absorption
b) Due to changes in atomic structure
c¢) Through mechanical vibrations
d) By altering magnetic fields

11. The first recorded use of thermometers can be traced back to which ancient
civilization?

a) Egyptian

b) Roman

c) Greek

d) Chinese

12. The discovery of laser light is attributed to:
a) Albert Einstein
b) Isaac Newton
c¢) Charles Darwin
d) Thomas Edison

13. How is electric circuit related to the concept of potential difference?
a) It determines the resistance of the circuit
b) It regulates the flow of current
c) It measures the voltage across components
d) It amplifies the electrical signal

14. What did Galileo Galilei contribute to the history of the thermometers?
a) He developed the first mercury thermometer
b) He invented the alcohol thermometer
c¢) He proposed the concept of absolute zero
d) He established the Celsius temperature scale
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MODULE 3
HEATING EFFECT OF AN ELECTRIC CURRENT

The production of heat is perhaps the most familiar among the principal effects of
an electric current, either because of its development in the filaments of the electric
lamps or, may be, because of the possible danger from overloaded wires.

As you know, of course, a metal wire carrying a current will almost always be at a
higher temperature than the temperature of that very wire unless it carries any
current. It means that an electric current passing along a wire will heat that wire and
may even cause it to become red-hot. Thus, the current can be detected by the heat
generated provided it flows along the wire.

The heat produced per second depends both upon the resistance of the conductor
and upon the amount of current carried through it. As a matter of fact, if some current
flowed along a thin wire and then the same amount of current were sentthrough a
thicker one, a different amount of heat would be developed in both wires. When the
current is sent through the wire which is too thin to carry it freely, then more electric
energy will be converted into heat than in the case of a thick wire conducting a small
current.

Let us suppose now that a small current is flowing along a thick metal conductor.
Under such conditions the only way to discover whether heat has been developed is
to make use of a sensitive thermometer because the heating is too negligible to be
detected by other means. If, however, our conductor were very thin while the current
were large, the amount of generated heat would be much greater than that produced
in the thick wire. In fact, one could easily feel it. Thus, we see that the
thinner the wire, the greater the developed heat. On the contrary, the larger the wire,
the more negligible is the heat produced.

Needless to say, such heat is greatly desirable at times but at other times we must
remove or, at least, decrease it as it represents a waste of useful energy. In case heat
is developed in a transmission line, a generator or a motor, it is but a waste of electric

energy and overheating is most undesirable and even dangerous. It is this Waste that
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is generally called “heat loss”for it serves no useful purposes and does decrease
efficiency.

Nevertheless, one should not forget that the heat developed in the electric circuit
is of great practical importance for heating, lighting and other purposes. Owing to it
we are provided with a large number of appliances, such as: electric lamps that light
our homes, streets and factories, electrical heaters that are widely used to meet
industrial requirements, and a hundred and one other necessary and irreplaceable
things which have been serving mankind for so many years. In short, many of the
invaluable electrical appliances without which life would seem trange and
impossible at present can be utilized only because they transform electric energy into
heat.

The production of heat by an electric current is called heating effect. One might
also name it light effect provided the heat in the conductor is great enough to make
it white-hot, so that it gives off light as well as heat. Take the filament of an electric
lamp as an example. We know it to glow because of heat. By the way, were we able
to look inside a hot electric iron, we should see that its wires were glowing too. A
similar statement could be applied as well to almost any electric heating device.

All of them give off a little light and a lot of heat.

Active Words and Expressions
a number of — KUIBKICTh YOTOCH
loss — BTpara

appliance — mpucTpiii, mpunaz

negligible — He3HaUHMIA

to convert —nepeTBOprOBaTH

principal — roioBHWMI

to detect — BUSIBJISITH, 3HAXOAUTH
to remove — yCcyBaTu

desirable — 6axxanuii

to send — BiinIpaBIsATH
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waste — BIIX0oau

white-hot — po3neuenuii 10 Oi1a

Answer the following questions

1.How can electricity be detected?

What are the principal effects of an electric current?

Why does the current-carrying wire become red-hot?
What does the heat produced per second depend upon?
Why is heat developed in a transmission line undesirable?
What device turns heat into work?

What do we call the heating effect of an electric current?

When does the conductor become white-hot?

o o =2 ke w Db

What takes place inside any electric heating device?

Exercises

1. Translate the following sentences and change them according to the model
Model: The sun is an unlimited source of almost all kinds of energy.

It is the sun that is an unlimited source of almost all kinds of energy.

1. Electric energy is changed into heat in the electrical appliances.
2. An increase in temperature increases the molecular motion.
3. Ampere showed the difference between the current and the charges.

4. Electricity is produced at steam power plants. The heating effect of the current is
the subject of this article.

5. Overheating in transmission lines is most undesirable.

6. Work produces heat directly or indirectly.

7. The heat engine turns heat into work.
2. Translate the following word combinations
at least; thanks to; because of; as to; in case; at times; in short; by means of; in spite

of; instead of; all over the world;
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3-32 IPOMEHHCTOI €HEprii; 3a JONOMOTOI0 TEIUIOBOTO JIBUTYHA; 3aBISIKH XIMIUHIH
peaxiiii; y BUMaJKy 3MEHIICHHS KIIA; CTOCOBHO TEIJIOBOI BTPATH; MO KpalHiNA Mipi

BCEpEAMHIIAMIIOUKH; 1HO/I 11e OakaHO; B YChOMY CBITI; 3aMICTh MEXaHIYHOI €HEprii.

3. Read and translate the following text.

IF THERE WERE NO ELECTRICITY

At present it is difficult even to imagine the time when there was no electricity,
when people had to do without it. What would our everyday life be like if there were
no electricity?Can you imagine a situation when all devices producing electricity
would stop operating?If this happened in the evening while you were in the cinema,
you would be sitting in the dark without light. Then you would walk along dark
streets. You would try to take a trolley-bus or a tram, it would be impossible. As
there would be no light at home, you should use either a smoking kerosene lamp or
a candle.

You would like to use the telephone or to watch TV but they would not work
because they both depend upon the electric current. This example shows the

importance of electricity in everyday life.

MAGNETICEFFECT OF AN ELECTRIC CURRENT

The invention of the voltaic cell in 1800 gave electrical experimenters a source
of a constant flow of current. Seven years later the Danish scientist and
experimenter, Oersted,decided to establish the relation between a flow of current
and a magnetic needle. It took him at least 13 years more to find out that a compass
needle is deflected when brought near a wire through which the electric current
flows. At last, during a lecture he adjusted, by chance, the wire parallel to the needle.
Then, both he and his class saw that when the current was turned on, the needle
deflected almost at right angles towards the conductor. As soon as the direction of
the current was

reversed, the direction the needle pointed in was reversed too.
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The above-mentioned phenomenon highly interested Ampere who repeated the
experiment and added a number of valuable observations and statements. He began
his research under the influence of Oersted’s discovery and carried it on throughout
the rest of his life.

Everyone knows the rule thanks to which we can always find the direction of the
magnetic effect of the current. It is known as Ampere’s rule. Ampere established and
proved that magnetic effects could be produced without any magnets by means of
electricity alone. He turned his attention to the behavior of the electric current in a
single straight conductor and in a conductor hat is formed into a coil, i.e. (that is) a
solenoid.

When a wire conducting a current is formed into a coil of several turns, the amount
of magnetism is greatly increased. It is not difficult to understand that the greater the
number of turns of wire, the greater is the m.m.f. (that is the magnetomotive force)
produced within the coil by any constant amount of current flowing through it. In
addition, when doubling the current, we double the magnetism generated in the coil.

When winding a coil of wire on an iron core, we obtain an electromagnet. That the
electromagnet is a controllable and reliable magnet is perhaps known to everyone. It
1s, so to say, a temporary magnet provided by electricity. Its behavior is very simple.
The device is lifeless unless an electric current flows through the coil. However, the
device comes to life provided the current flows. The iron core will act as a magnet as

long as the current continues to pass along the winding.

Active Words and Expressions
to add — nonaBatu
electromagnet — eJeKTpoOMarHit
angle — xkyT

to establish —3acHoByBatu

to adjust — perymroBaru

to find out — 3’sicoByBaTH
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as soon as — K TUIbKH

needle — ronka

coil — koTymka

to repel — BigmITOBXYBaTH

COre — CCpucCBUHA

rule — mpaBuoO

constant — IOCTIMHUI, HE3MIHHUI

straight — piBHUH, IPSAMHUIA

deflection — BigxXuJjieHHS

turn — BUTOK

Answer the following questions

1. When was the voltaic cell invented?
2. What did Oersted decide to establish?
3. What did he find out?

4. When did the needle deflect?

5.
6
7
8
9

Who repeated Oersted’s experiments?

. Do you know Ampere’s rule?
. What did Ampere establish and prove?
. When magnetism is greatly increased?

. Is the magnetic effect produced when the charges are at

rest?

10. What is an electromagnet?

Exercises

1.

Translate the following sentences

1. A current-carrying coil of wire which is long in comparison with its diameter is

called a solenoid. 2. The experiments ersted carried on attracted Ampere’s attention.

3. The electric circuit can be closed, if necessary. 4. It was Ampere who showed the
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difference between the current and the static charges. 5. That the unit of current is
named after the famous French physicist Ampere is probably known to you. 6. When
placing an iron core within a solenoid, we obtain an electromagnet. 7. The
phenomenon Oersted pointed at interested Ampere greatly. 8. We know that the
direction of the magnetic effect of the current can be found thanks to Ampere’s rule.
9. If suspended so that it can rotate freely, the solenoid points north and south when

the current flows.

2. Fill in the blanks with suitable words given below:

where, which, when, who, that

1. We know ... Oersted established the relation between the flow of electric current
and a magnetic needle. 2.The great scientists Volta, Ampere and Yablochkov may
be named among those ... have greatly contributed to electrical engineering. 3. The
end ... the lines of force leave the coil after passing through its core will act like a
north magnetic pole. 4. ...there is a certain connection between electricity and
magnetism was proved by experiments. 5. he placed the wire parallel to the needle
he saw ... the needle deflected. 6. A wire ... is wound in the form of a solenoid acts

like a magnet as long as it is carrying a current.

3. Translate the following sentences:

1. It 1s clear that the greater the number of free electrons in a substance, the better
that substance conducts the electric current. 2. An electric current passing through a
wire heats that wire. 3. It is the unit of current that is named after Ampere. 4. That a
solenoid has two poles that attract and repel the poles of other magnets is a well-
known fact. 5. The physics of bodies at rest is much simpler than that of the bodies
that are in motion. 6. There was a time when lightning was a problem that scientists
tried to solve but at present everybody knows that it is an electric spark like that

produced by the electric machines.

4. Translate the following sentences paying attention to the
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words in bold type.

1. Rubber is a very poor conductor of electricity. 2. This is the very appliance which
I need for my experiment. 3. Lomonosov was born in the family of a poor peasant.
4. All metals are poor insulators of electric current. 5. Next summer I shall have a
restin the country. 6. The rest of the story should be translated at home. 7. Electricity
at rest or in a static condition does not work. 8. Heat causes many chemical reactions.
9. What causes the electrons to flow along the wire? 10. A short circuit may be the

cause of fire.

5. Fill in the blanks with suitable prepositions:
to equip ...; to depend ...; to compare ...; to consist ...; to ontribute ...; to be interested

...; to be familiar ...; to point ...; to look ...

6. Form nouns from the following verbs and translate them:
to invent, to connect, to discover, to achieve, to observe, to state, to contribute, to

conduct, to produce, to operate, to deflect.

7. Translate the following sentences, paying attention to the

words in bold type.

1. Ampere’s contribution to “electrodynamics” as he called the new science began
in 1820. 2. As it is impossible to detect electricity by our physical senses, we
generally detect it by its effects. 3. An electromagnet loses its magnetic properties as
soon as the current is turned off. 4. In certain branches of industry, chemical energy
1s not so widely used as mechanical energy. 5. The average speed of all molecules
remains the same as long as the temperature is constant. 7. In order to produce
electricity more economically the generators must be as large as possible.

8. As a gas is cooled, it loses heat as well as energy. 9. The magnetic effect of an
electric current is the subject of the present article, as for the heating effect it was

dealt with before.
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GENERATORS
The dynamo was invented by Faraday in 1831 is certainly a primitive apparatus
compared with the powerful, highly efficient generators and alternators that are in
use today.

Nevertheless, these machines operate on the same principle as the one invented by
the great English scientist. When asked what use his new invention had, Faraday
asked in his turn: “What is the use of a new-born child?” As a matter of fact, “the
new born child” soon became an irreplaceable device we cannot do without.

Although used to operate certain devices requiring small currents for their

operation, batteries and cells are unlikely to supply light, heat and power on a large
scale. Indeed, we need electricity to light up millions of lamps, to run trains, to lift
things, and to drive the machines. Batteries could not supply electricity enough to
do all this work.
That dynamo-electric machines are used for this purpose is a well-known fact. These
are the machines by means of which mechanical energy is turned directly into
electrical energy with a loss of only a few per cent. It is calculated that they produce
more than 99.99 % of the entire world’s electric power.

There are two types of dynamos, namely, the generator and the alternator. The
former supplies d.c. which is similar to the current from a battery and the latter, as
its name implies provides a.c. To generate electricity both of them must be
continuously provided with energy from some outside source of mechanical energy
such as steam engines, steam turbines or water turbines.

Both generators and alternators consist of the following principal parts: an
armature and an electromagnet. The electromagnet of a d.c. generator is usually

called a stator for it is in a static condition while the armature (the rotor) is rotating.

Alternators may be divided into two types:

1. alternators that have a stationary armature and a rotating electromagnet;
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2. alternators whose armature serves as a rotor but this is seldom done. In order to
get a strong e.m.f., the rotors in large machines rotate a speed of thousands of
revolutions per minute (r.p.m.). The faster they rotate, the greater the output voltage
the machine will produce.

In order to produce electricity under the most economical conditions, the
generators must be as large as possible. In addition to it, they should be kept as fully
loaded as possible all the time. It is interesting to note here that the biggest generators

ever installed at any hydroelectric station in the world.

Active Words and Expressions
armature — sIKip

to rotate — oGepTaTucs

to calculate — migpaxoByBatu
scale — mikana npunamy
compared with — mopiBHsIHO 3
speed — MBUAKICTD
construction — 6y10Ba

stator — cTaTop

to equip — o0JaHyBaTU
turbine — Typbina

to be likely — 6yTu cxoxxum
winding — oOMOTKa

machine — npuctpiit

to operate — MPUBOUTH B JIIFO

Answer the following questions

1. When did Faraday invent the dynamo?

2. Was Faraday an American scientist?

3. Can batteries supply power on a large scale?

4. What do we need electricity for?
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5. What are dynamo electric machines used for?
6. What types of dynamos do you know?
7. What are the principal parts of a generator?

8. In what condition is the stator of an electromagnet?

Exercises

1. Translate the following sentences:

1. The plants which supply electricity over long distances are equipped with large
alternators. 2.When asked about the dynamo the student mentioned its inventor. 3.
The experiments Oersted made attracted Ampere’s attention. 4. The armature and
the electromagnet are the principal parts the generator consists of. 5. That the
electromagnets are controllable is a very important thing, since they can attract and
repel magnetic materials. 6. The alternator is a machine that generates a.c. 7. A
bar of iron becomes strongly magnetized if inserted into the solenoid while the

current is flowing.

2. Finish the sentences according to the text:

1. The dynamo was invented by Faraday in...

2. These machines operate on the same principle as...
3.Dynamo-electric machines are used for...

4....the generator and the alternator.

5. To generate electricity both of them...

6. The electromagnet of a d.c. generator is usually called...
7. Alternators may be divided into two types...

8. In order to produce electricity under the most economical

conditions...

3. Translate the text using a dictionary

Plasma generator
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As it is well known, electric current can be generated if a metal conductor
continually crosses the lines of force of a magnetic field. This is the principal feature
of all designs of modern electric generators and electrical engines.

However, a generator can be constructed with nothing moving inside, thus
eliminating the need for a steam turbine. A copper wire acts as a conductor in
ordinary dynamos. However, the metal could be successfully replaced by a jet of gas
heated to a plasma state. Plasma is a rather new term in science and
engineering. This term denoted another state of matter — the fourth state besides the
solid, liquid and gaseous.

It is caused by heating the matter to a temperature of 4000-5000°C and higher. In
this case the so-called ionized gas is produced with a tremendous mass of free
electrons forced away from the atoms. In this state a substance becomes an excellent
conductor of current.

If a jet of plasma is directed between the poles of a powerful magnet, an electric
current would result which could be carried elsewhere by special electrodes. Thus,
the rotor with the conductors, unlike the dynamo, is replaced here by a gaseous
conductor continually crossing the magnetic field.

The efficiency of transforming the energy of fuel heat into electric current in a

plasma generator can be brought to 55-56%, and even to 70% some day.

TRANSFORMERS

The transformer is a device for changing the electric current from one voltage to
another. As a matter of fact, it is used for increasing or decreasing voltage. A simple
transformer is a kind of induction coil. It is well-known that in its usual form it has
no moving parts. On the whole, it requires very little maintenanceprovided it is not
misused and is not damaged by lightning.

We may say that the principal parts of a transformer are: two windings that are
coils, and an iron core. They call the coil which is supplied with current the primary

winding, or just primary, for short. The winding from which they take the current is
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referred to as the secondary winding or secondary, for short. It is not new to you that
the former is connected to the source of supply, the latter being connected to the
load.

When the number of turns of wire on the secondary is the same as the number on
the primary, the secondary voltage is the same as the primary, and we get what is
called a “one-to-one” transformer. In case, however, the number of turns on the
secondary winding is greater than those on the primary, the output voltage is larger
than the input voltage and the transformer is called a step-up transformer. On the
other hand, the secondary turns being fewer in number than the primary, the
transformer is known as a step-down transformer. The transformer operates equally
well to increase the voltage and to reduce it. By the way, the above process needs, a
negligiblequantify of power. It is important to point out that device under
consideration will not work on d.c. but it is rather often employed in direct-current
circuits.

Transformers are used in stepping up the voltages for distribution or transmission
over long distances and then in stepping these voltages down. At the consumer’s end
of the line, in some distant locality, three step-down transformers are made use of to
reduce that value (i.e., 275,000 volts) to 2,300 volts.

Local transformers, in their turn, are expected to decrease the 2,300 volts to lower
voltages, suitable for use with small motors and lamps. One could have some other
transformers in the systems that reduce the voltage even further. All radio sets and
all television sets are known to use two or more kinds of transformers. These are
familiar examples showing that electronic equipment cannot do without

transformers.

Active Words and Expressions

to damage — mKkoauTH

to point out — Bka3yBaTH

induction coil — iHAyKITIliHA KOTYIIKa

maintenance — maTpUMKa, 30epeKeHHS
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input — MOTY>XHICTh, CIIOKHUBAHHSI
primary — mepBUHHUHN

local — micrieBuit

process — mpoiiec

negligible — He3HauHMI
secondary — BTOpUHHHIA

output — BUpOOJICHHSA

whole — minuii, yBech

Answer the following questions
1. What is a transformer?
2. What is a transformer used for?
3. Are there any moving parts in a transformer?
4. Can a transformer be damaged by lightning?
5. What are the principal parts of a transformer?
6. How many windings are there in a transformer?
7. What winding is connected to a load?
8. What is the purpose of a step-up transformer?
9. What is known as a step-down transformer?
10. Does a transformer work on d.c.?
11. In what circuits is the transformer used?

12. For what purpose are step-down transformers used?

Exercises

1. Translate the following sentences.

1. The students were asked to carry on the experiment. 2. You will be given two new
magazines. 3. I was told to translate the instructions. 4. The questions were answered
at once. 5. The new discovery was much spoken about. 6. This house is lived in. 7.
This apparatus is often made use of. 8. The lecture will be followed by a film. 9. This

substance was supposed to have some important properties. 10. This device is
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assumed to be the best for converting heat into work. 11. The new power plant is
known to have been put into operation. 12. This invention was considered to be of
great practical importance. 13. A magnetic flux is assumed to consist of magnetic

lines of force taken as a whole.

2. Translate the following sentences.

1. KaxyTs, 110 mpo 1ei mpuiag MoBa e y monepeInboMy po3aim. 2. Braxanm,
10 CTPYM Te€4€ BiJl TO3UTUBHOTOMOTEHIIIaNa 1O HeraTUBHOTO. 3. KaxyThb, 1110 Mii
TOBapUIN Xopomuii MmaTemMaTuk. 4. Bigomo, o JIoMoHOCOB 3acHyBaB M OCKOBCHKHH
YHIBEpCUTET. 5. 37a€ThCs, 1O LSl PEYOBHHA MA€ JISSIKI 1HIII1 BIaCTUBOCTI. 6. Bimomo,

10 3MIHHUHM CTPYM 3MIHIO€ CBIi HaIPsIM.

3. Form nouns from the following words using suitable
suffixes:
construct, develop, consider, distribute, deflect, equip, connect, require, produce,

state

4. Translate the following word-combinations:
Ha ocHoBI1 (4orocsk), 3 i€l NpUYMHU, 30UIBIIYBATH HAMNPYTY, 30UIBIIUTH CTPYM,
3MEHIIUTH CTPYM, YMHUTH CYHpPOTHUB, E€IEKTPOTEXHIKA, B LIJIIOMY, B pe3yibTarTi,

HaCITpaB/Ii

5. Put 4 types of the questions to the sentences.

1. The Fahrenheit scale is mainly used in English-speaking countries but it is not
used in Ukraine. 2. His scientific activity lasted but twenty years but in these twenty
years he did very much. 3. Motors are widely employed not only in industry but also

in everyday life. 4. There is but one measuring scale in the instrument. 5. Everyone
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took an examination in physics but student Novikov. 6. A simple transformer is but

a kind of induction coil.

6. Translate the following text:

The primary alternating current produces an alternating magnetic flux in the iron
core, and this alternating magnetic flux passes through the turns of the secondary
winding. According to well-known electro-magnetic laws, this flux produces an
alternating e.m.f. or voltage, in the secondary winding. In spite of the fact that there
is no electric connection between the two circuits - the primary and the secondary -
the application of a voltage to one is known to produce a voltage at the terminal of
the other.

Inefficiency in a transformer is caused mainly by heat losses due not only to current
flowing in the coils but also to unwanted current induced in the core of the
transformer. Currents induced in the core are generally called “eddy currents”. The
flow of eddy currents is stopped in its progress and the efficiency of the transformer

1s increased by constructing the transformer core of flat sheets of soft iron.

ELECTRIC MOTOR

The electric motor is a device employed for transforming electrical energy into
mechanical energy. We know it to turn machinery and various appliances.

We have already seen the generator convert mechanical energy into electric
energy. Now, the process is reversed. It is electricity that is supplied to the machine
and it is motion that we obtain. From all that has been said in the previous articles
about our getting magnetism from electricity and about the generation of electric
current by using magnetism, it is obvious that generators and motors are similar in
certain respects. There is certainly some difference in detail but in both of them we
find an armature with windings, a commutator and brushes combined with an
electromagnet for producing the magnetic field.

However, in an electric motor one shunt binding is not sufficient and a second one

called a series winding should be added. “Why is it necessary?”” one might ask. The
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fact is that the motor should have a powerful effect at the very moment when the
current is switched on, as for instance, in an electric tram or a train. A very strong
magnetic field is needed to obtain a so- called powerful starting torque. This is
achieved fey adding a series winding to the magnetic coils. It is connected not in
shunt with the armature but in series with it. Thus, all the heavy starting current,
passing through the armature winding, now passes through the series field coil and
provides a strong field necessary for starting, the shunt field winding providing the
running conditions.

No appliance ever created by man has probably such a wide range of size and such
a variety of application as a motor. In fact, on the one hand, there are all kinds of
mighty giants in the motor world. These giants are known to perform innumerable
operations wherever required. On the other hand, there exist all kinds of small-sized
and even minute motors which are able to power various complex machines and
operate equally well under any conditions. Much of our farm equipment is also
driven by means of electric motors.

So far nothing was said of what a motor does in our homes. In a modern home
there are many different electric motors in machines and devices utilized to meet our
daily requirements: to tell the time, to wash clothes, to cool the refrigerator, to clean
or brush various things, to shave, to emulate air in a warm room on a hot summer
day, and so on. In effect, vacuum cleaners, washing machines, and modern
refrigerators do work thanks to electric motors. It follows that in the electric motor
we have a valuable and powerful appliance capable of fulfilling the required
operations exactly and with just the desirable power and rate of motion. It is readily
switched on, at will, and it continues running until we switch it off. There are often
cases when it 1s simply impossible to replace it by any other means. In short, the
motor finds application in industry and engineering, in agriculture and transport, in

our homes.

Active Words and Expressions

brush — miitka
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so-called — Tak 3BaHwMit

commutator — IepeTBOPIOBaY CTPyMy
field winding — o6mMoTKa 30yKeHHs
to exist — ICHyBaTH

sufficient — qocraTHii

it follows — BiATIOBITHO

torque — o06epTaTu, CKpyuyBaTu

to fulfill — BukonyBaTH

mighty — MOTYTHIH, BeJTUYE3HUM

to perform — BUKOHYBaTH

variety— pi3HOMaHITHICTb

rate — CTyIiHb, PO3PsI

shunt— myHTt, MaHeBpyBaTH

to replace— 3amiliryBaTu

Answer the following questions
1. What device is discussed in this text?
2. What is a motor employed for?
3. What kind of motors do you know?
4. What does the generator do?
5. What parts of a motor do you know?
6. What is a very strong magnetic field needed for?
7. What does the shunt field winding provide?
8. What does a motor do in our homes?
9. Do motors serve you every day?

10. Where does a motor find its wide application?

Exercises
1. Complete the following sentences:

1. A transformer is a device which ...
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. A dynamo is a machine which ...

. A battery is a device which ...

. A switch is a device which ...

. An engine 1s a machine which ...

. A thermometer is a device, which ...

. A motor is a device which ...

R 9 N n B~ W

. A generator is a machine which ...

2. Translate the following sentences:

The flow of current being reduced, the speed of the motor is decreased. 2. It is on
the above basis that all our power plants are constructed at present. 3. We know of
this substance having been used owing to its high quality. 4. Copper being a good
conductor, we were asked to use it when carrying on our research work. 5. By
changing the value of the resistance, we can increase the current. 6. Having been
used for a long time, the instrument lost its former quality. 7. Were that solid
substance heated, it would greatly expand. 8. To observe is the primary rule of any
experiment. 9. The professor wants us to turn our attention to the problem of

semiconductors. 10. The new invention proved to be of great practical importance.

3. Translate the following sentences using the Passive Voice.

1.3aBTpa OyayTh oTprMaHi HOBI punaau. 2. CtyaeHTam Oyiu HaJlaHi HOBI
iHeTpyKIii. 3. [Ipo qocsrHeHHS IIbOTO BYEHOTO 0arato roBopsith. 4. MeHe
MONPOCUIIN MpoBecTu 1el gociia. S.I1pukinan OyB MpoIeMOHCTPOBAHUI MiCIIs
npasuna. 6. Ham nokasamu HOBi MaTepiany. 7. [X HaBYaIOTh iHO3EMHHM MOBaM. 8.
Buopa BoHM BimmoBinn Ha i sumctn. 9. Horo crarts Gyma mepekianeHa

anrmiiicekoro. 10.Cydacna mabopatopist Oy/ie BIAKpUTa BOCCHH.

METERS

Among the most common meters used there are the ohmmeter, the ammeter and

the voltmeter. The ohmmeter is used to measure the value of resistance. It consists
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of a milliammeter calibrated to read in ohms, a battery and resistors. The meter is
connected in parallel and the circuit is not opened when its resistance is measured.
The readings on the scale show the measured value. The ammeter is used to measure
the value of current. When the ammeter is used the circuit should be opened at one
point and the terminals of the meter should be connected to it. One should take into
consideration that the positive terminal of the meter is connected to the positive
terminal of the source; the negative terminal to the negative terminal of the source.
The ammeter should be connected in series. The readings on the scale show the
measured value.

A wattmeter 1s used to measure the value of power. It is connected to the circuit
directly. A wattmeter consists of coils: two fixed coils and a coil which moves in the
magnetic field produced by the fixed coils.

Wire used for the coils must have a high resistance; the fixed coils are in series
with the load, the moving coil is connected across the line in series with a resistance.
When a wattmeter is used, the readings on its scale show the value of power being

used.

Active Words and Expressions

meter —BUMIPIOBAJIBHUM TPUCTPI

to take into consideration — 6patu 10 yBaru
battery — 6aTapes

scale — mkana

readings — OKa3HUKU MPUTIATY

terminal — kema

to measure — BUMIpIOBaTH

in this way — TakiM YUHOM
Answer the following questions
1. What is the ammeter used for?

2. What 1s the voltmeter used for?
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. What is the ohmmeter used for?
. What terminals does a meter have?

. Should the measured circuit be opened when the voltmeter is used?

3
4
5
6.
7
8
9

Should the measured circuit be opened when the ammeter is used?

. In what way should the voltmeter be connected to the circuit?
. In what way should the ammeter beconnected to the circuit?

. What is the difference between a voltmeter and an ammeter?

10.What is the wattmeter used for? What does it consist of?

11. What common meters are used to measure the values in acircuit?

Exercises

1.
1.

Complete the sentences using the correct variant:

The ammeter is...

a) a common meter.

b) an uncommon meter.

2.In order to measure the value of current...

a) the ohmmeter is used.

b) the voltmeter is used.

c¢) the ammeter is used.

3.

A meter has...

a) positive terminals only.

b) negative terminals only.

c) positive and negative terminals.

4,

When the ammeter is used...

a) the circuit should be opened.

b) the circuit should not be opened.

5.

The ammeter should be connected...

a) in series.

b) in parallel.

6.

One should take into consideration that...
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a) the positive terminal should be connected to the negative
terminal.
b) the positive terminal should be connected to the positive

terminal of the source.

2. Translate the following sentences into Ukrainian:

1. The amount of heat energy added as the result of agitation was found to be
negligible, no rise in temperature being observed. 2. On leaving the oil separator, the
exhaust steam is diverted into two parts, part of it entering the feed water heater
and the remainder flowing to the heating system. 3. These materials being unsuitable
for many reasons, some others must be found to replace them. 4. Maxwell’s equation
led to Hertz discovering radio waves which, in turn, resulted in Popov’s inventing
wireless telegraphy and all the subsequent brilliant developments in radio
engineering. 5. To observe is the primary rule of any experiment. 6. To prevent rust
the exposed parts of the mechanism under consideration should be covered with a

thick coat of paint.

3. Insert is, are, was, were in the story.
George Washington ... born in Virginia. He...the first president of the United
States.Before that, he...the commander-in-chief of the Continental Army during the
American Revolution.

Washington stayed with his soldiers when conditions ... very bad. He...a man with
a strong sense of duty. Today, Washington’s Birthday...a holiday. Most schools...
closed on that day. However, stores...open on Washington’s Birthday, and there ...

lots of Washington’s birthday sales.

TRANSMISSION LINES

A power system is an interconnection of electric power stations by high voltage
power transmission lines. Nowadays the electricity is transmitted over long distances

and the length of transmitting power lines varies from area to area.
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A wire system is termed a power line in case it has no parallel branches and a
power network in case it has parallel branches. According to their functions, power
lines and networks are subdivided into transmission and distribution lines.
Transmission lines serve to deliver power from a station to distribution centers.
Distribution lines deliver power from distribution centers to the loads.

Lines are also classed into: overhead; indoor; cable (underground). Overhead lines
include line conductors, insulators, and supports. The conductors are connected to
the insulators, and these are connected to the supports. The greater the resistance,
the higher are the heating losses in the conducting wires. In order to reduce the
losses, a step-down transformer can be used.

Indoor lines include conductors, cords, and buses. The conductor may include one
wire or a combination of wires not insulated from one another. They deliver electric
current to the consumers.

As to underground lines, they are used in city areas. Accordingly, they are used in

cities and towns, and in the areas of industrial enterprises.

Active Words and Expressions
area — IJI0111a, 00J1aCTh

cord — IpoBi

to distribute — po3noginsTH

as to — o 10

distance — BigcTaHb

bus — muHa

to support — miATpUMyBaTU
accordingly — BiAnmoBigHO
network — enekTpuyHa Mepexa
long distance — 3Ha4Ha Bi/ICTaHb
to term — Ha3uBaTU

enterprise — MmimpUeEMCTBO

distribution centre — po3noAUTHUMI LIEHTP

71



power consumption — CII0)KMBaHHSI €JIEKTPOSHEPTii

to divide — qutuT

support — morija,omnopa

Answer the following questions

1. By what means is electric power system transmitted?
2. Which system has no parallel branches?

3. Into what groups are all the transmitting lines classed?
4. What components does an overhead line have?

5. What elements do conductors consist of?

6. In what areas are overhead (underground) lines used?

Exercises

1. Translate the following word- combinations: interdependent city areas, interacting
underground lines, interconnected overhead lines, transmitting power lines,
transmission and distribution lines, overhead lines, step-down transformer, indoor

lines, underground lines.

N

. Finish the sentences according to the text:

[E—

...voltage power transmission lines.
. A wire system is termed a power line in case...
. ...subdivided into transmission and distribution lines.

. Lines are also classed into...

. Indoor lines include...

2
3
4
5. The greater the resistance, the higher are...
6
7. The conductor may include one wire...

8

. ...and in the areas of industrial enterprises.
Translate the text in writing:

Dynamo
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Dynamo is a common device for converting mechanical energy into electric
energy. This process depends on the fact that if an electrical conductor moves across
a magnetic field, an electric current flows in the conductor.

Usually a dynamo includes an electromagnet, called the field magnet, between the
poles of which a suitable conductor, usually in the form of a coil, called the armature,
is rotated. The mechanical energy of the rotation, in the form of a current in the

armature, is thus converted into electric energy.

4. Correct the following sentences.

1. I did went to the movies last night. 2. She didn’t ate at the Chinese restaurant. 3.
When they visited San Francisco? 4. Who you did call? 5. Who call you last night?
6. Why she called her mother this morning? He had not any money. 8. Where fell
you? 9. Did she drank a glass of milk? 10. Where was she findthe ring? 11. You

didn’t finished your dinner

ELECTROMAGNETIC RELAY

Electromagnetic devices called relays are widely used in various branches of
industry.

The main parts of a relay are an electromagnet, a spring and anarmature. When a
current starts flowing in the electromagnet winding, the armature moves and the
spring closes the contacts.

The primary circuit of a relay is its electromagnet circuit and the secondary circuit
is the one closed by the contacts. When there is no current in the relay’s primary
circuit, the spring pulls the armature and the contacts open. The relay is placed close
to the motor which is connected to its secondary circuit. The armature closes the
contacts of the secondary circuit, and the motor starts operating; it will stop when
the relay opens.

Without a relay, conductors with a large cross-section would have to be brought to

the motor. This would be very uneconomical. The current in a relay is tens and
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even thousands of times smaller than that used to power the motor. Therefore, the
connecting wires can have small cross sections.

In many systems the relay primary circuit operates automatically. Every evening
and morning street lights are switched on and off from the main control panel by

means of a great number of relays.

Active Words and Expressions
spring — mpy>XuHa

to close —3amukaru

Cross-section — MornepevyHuit nepeTHH
to move — pyxaTtu

close to — 6:1M3BKO BiJl

to switch on — BMukaru

to start — 3aBoaUTU

various —pi3HOMaHITHUN

to switch off — BUuMuKaTu

Answer the following questions

1. What are the main parts of a relay?

2. How is a relay put into operation?

3. When does the spring pull the armature?

4. What wires connect the panel with the relay?

5. By what means are street lights switched on and off?

Exercises

1. Translate the following words and word-combinations:

relay, electromagnet, armature, system, automatic, panel, contact, to start flowing,
to start moving, to start operating, to start powering the motor, various branches of

industry, small cross-section, relay’s primary circuit.
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2.Complete the sentences using the correct variant:
1. The main parts of a relay are...

a) an electromagnet, a capacitor, and a spring.

b) an electromagnet, an armature, and a spring.

2. When current starts flowing...

a) the spring opens the contacts.

b) the spring closes the contacts.

3. The spring pulls the armature...

a) when there is current in the primary circuit.

b) when there is no current in the primary circuit.
4. The wires connecting the panel with the relay...
a) have a large cross-section.

b) have a small cross-section.

5. Street lights are switched on and off...

a) by means of relays.

b) by means of electric motors.

3. Use the required tense form.

1. The experiment (repeat) many times.

2. The power which (radiate) as light is almost three times as great as that radiated
as heat.

3. It (know) that iron molecules are magnets at all times.

4. Under ordinary room lightning the resistance of transistors (decrease) millions of
times.

5. Ruby crystals about ten centimeters long can (intensify) light ten times.

6. The density of a semiconductor laser radiation (be) hundreds of times as great as
that of the ruby laser.

7. The power which (transmit) along a wire is the product of the

voltage times the amperage.
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4. Translate the following sentences.

1. Such difficulties are often met with. 2. Three scales of 50, 100 and 250 volts have
been decided upon. 3. It is necessary to point out that only a brief description will be
given here. 4. These capacitances are known to be inter-electrode capacitances.

5. The above possibility was not given due consideration at first. 6. It is evident that
the best shielding is obtained at 0.65 wave length. 7. One could not obtain a good
knowledge of the results without repeating the test. 8. It has been established that
this voltage was sufficient. 9. One should keep in mind all the above-mentioned

disadvantages. 10. The device is said to have been described in some earlier papers.

SUBSTATIONS

A substation is designed to receive energy from a power system, convert it and
distribute it to the feeders. Thus, a substation serves as a distribution centre.
Substations feed (supply) various consumers provided that their basic load
racteristics are similar. Therefore the energy is distributed without transformation of
the voltage - supplied.

Common substations comprise isolators, switchgear buses, oil circuit breakers,
fuses, power and instrument transformers andreactors. Substations are classed into
step up and step down ones.

The step up substation includes transformers that increase the voltage. Connected
to the bus bars of the substation are the power transmission lines of power plants of
the system. As to step down substations, they reduce the voltage to 10 or 6 kV. At
his voltage the power is supplied to the distribution centers and to the transformer
substations of power consumers.

A transformer substation serves for transmitting and distributing electric power.
It comprises a storage battery, control devices and auxiliary structures.

Transformer substations are classed into indoor and outdoor; both types are used

for feeding industrial enterprises. Compared to other types of substations,
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transformer substations have certain advantages. They have flexible construction
and easy and reliable operation.

In case of a fault in the left hand section, the main circuit breaker opens while the
normally open section circuit breaker closes and puts the voltage of the section to

normal. Power from a substation is delivered to distribution centers.

Active Words and Expressions
auxiliary — gomoMi>kHUN
flexible — rayukuit

breaker — BuMukau

to comprise — BKJII0OUaTu B cebe
busbar — 30upasibHa mMHA

to distribute — po3noginaTu

feeder — dizep as ... to — CTOCOBHO

Answer the following questions

1. What does a substation serve for?

2. What type of consumers does a substation feed?

3. What parts are the power transmission lines connected to?
4. What components does a substation comprise?

5. What types are substations classed into?

6. What are advantages of a transformer substation?

Exercises

1. Translate the following word-combinations:

circuit breaker, auxiliary units, distribution centre, flexible construction,reliable
operation, switch gear bus, hydraulic as well as solar sources of energy, as to phase-

word motors.

2. Finish the sentences according to the text:
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. A substation is designed to receive energy...
. Common substations comprise...

. The step up substation includes...

. ...they reduce the voltage to 10 or 6 kV.

. A transformer substation serves for...

...are used for feeding industrial enterprises.

. In case of a fault...

© N N L AW

...1s delivered to distribution centers.

3. Insert commas where necessary and translate the sentences:

1. Wattmeter is an instrument for the direct measurement of the power in watts of a
circuit.

2. If two conductors are placed in contact or joined by a conductor of much lower
resistance than the rest of the circuit most of the current will flow direct between
these conductors which are then said to be short-circuited or shorted.

3. Alternating current is a flow of electricity which after reaching a maximum in one
direction decreases, finally reversing and reaching a maximum in the opposite
direction.

4. A few pounds of uranium can supply a medium-sized town with power it needs
for a year.

5. Since the energy sources of the world are decreasing it is necessary to turn to
atomic energy.

6. The engine cannot be restarted until its oil level is brought up to the correct level.
7. Pierre Curie examined properties of crystals which led him to the discovery of
piezoelectric properties.

8. The capacity of the generating units has been increased which made it possible to

build super-high-capacity power stations.

4. Complete the sentences with suitable tense forms.
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Karen, Emily and Anne all (go) ... to college together 20 years ago. They(have) ...
a wonderful time and (learn) ... a lot. Now, the three of them(work) ... at the same
insurance company. They (eat) ... lunch together every day and sometimes (tell) ...
stories about their school days. Yesterday, they (remember) ... a funny accident at a
special banquet during their sophomore year. At this dinner, they (sit) ...at the same
table as the president of the university. Everything (go) ... along fine, but then
disaster(strike) ... To make a long story short, Karen (spill) ... a serving dish full of
spaghetti onto the president. Karen (be)...terribly embarrassed. She (apologize) ...

profusely and (leave) ... the banquet room in tears.
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Module 3. Test
1. In the context of the heating effect of an electric current, what happens to a
wire when a current passes through it?
a) It cools down
b) It remains unaffected
c) It heats up
d) It changes color

2. Consider the hypothetical scenario if there were no electricity. Which of the
following would be directly affected?

a) Transportation systems

b) Education systems

c¢) Telecommunication systems

d) Agricultural systems

3. The magnetic effect of an electric current is demonstrated by the:
a) Attraction of paper clips to a magnet
b) Creation of static electricity
c¢) Production of light in a bulb
d) Expansion of a metal rod

4. How do generators produce electricity?
a) By converting mechanical energy into electrical energy
b) By converting light energy into electrical energy
c) By converting heat energy into electrical energy
d) By converting sound energy into electrical energy

5. What is the main function of transformers in electrical systems?
a) To store electrical energy
b) To measure electrical current
c) To convert high voltage to low voltage and vice versa
d) To generate electric current

6. How does an electric motor function?
a) By converting electrical energy into mechanical energy
b) By converting mechanical energy into electrical energy
c) By converting heat energy into electrical energy
d) By converting light energy into mechanical energy

7. What are meters used for in the context of electricity?
a) To generate electricity
b) To regulate electrical current
c) To measure electrical quantities
d) To store electrical energy

8. What is the primary purpose of transmission lines in an electrical system?
a) To control the flow of electricity
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b) To store electrical energy
c¢) To generate heat
d) To transmit electricity over long distances

9. What is the function of an electromagnetic relay in an electrical circuit?
a) To convert mechanical energy into electrical energy
b) To prevent overheating
c) To regulate voltage
d) To control the flow of current based on predetermined conditions

10. How does the heating effect of an electric current contribute to practical
applications?

a) By generating light

b) By producing heat for various purposes

c¢) By creating sound

d) By inducing magnetism

11. What factors influence the magnetic effect of an electric current?
a) Voltage and resistance
b) Temperature and pressure
c¢) Frequency and amplitude
d) Current and distance

12. How do generators primarily contribute to the generation of electricity?
a) By converting mechanical energy into electrical energy
b) By converting electrical energy into heat energy
c¢) By converting light energy into mechanical energy
d) By converting thermal energy into electrical energy

13. What factors determine the efficiency of transmission lines in the
distribution of electricity?

a) Length and color

b) Thickness and opacity

c¢) Resistance and temperature
d) Voltage and current

81



MODULE 4
CAN SUN POWER BE USED?

Hold out your hand towards a sunbeam. It feels warm, does it not? No wonder, for
only a little more than eight minutes ago it left the sun’s surface whose temperature
is about 6000°C. In that short period of time it has travelled about 93 million miles
on its way to the earth in order to light your room, to cause the trees to grow, to
produce wind energy and to create a lot of irreplaceable and wonderful things.The
energy the earth constantly receives from solar radiation is about 35,000 times the
annual energy consumption of mankind. However, only a minute part of it is being
utilized so far. As a matter of fact, the conversion of solar radiation directly into
electric power by some efficient means has been the aim of Ukrainian and foreign
scientists, inventors, and engineers for at least one hundred years.

Sun energy can be employed on the one hand directly as heat for space heating,
water heating and certain other purposes and on the other hand it might be utilized
for the production of electricity. In the latter case, the electric current can be obtained
as follows: 1) by using fuel for thermal power plants since the sun is known to be
the primary source of all energy stored in fuel; 2) by heating boilers or air heaters in
thermal power plants with sunbeams concentrated by collectors; 3) by converting
radiation into electric voltage by means of thermocouples or photovoltaic cells.

Generally speaking, sun energy can be utilized in the form of falling or running
water. The heat of the sun annually evaporates millions of tons of water from the
oceans, seas, and rivers, lifting it high into the air.

The water vapour is then carried away to various parts of the earth where some of
it falls as rain, the latter (now, water again) in its turn flowing into rivers and back
into oceans. Provided we construct a dam across the river, we create a reservoir, a
socalled man-made sea. From the reservoir or the water-fall water may be directed
to the hydroelectric station which houses the turbines, the generators as well as other
suitable and necessary equipment. The force of the falling water rotates the blades
of the turbine, the latter driving the electric generator. In this manner, the mechanical

energy of running water, sometimes called white coal, is turned into electrical
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energy. However, we have just observed it to receive its power from the sun. For
want of space it is impossible to mention here all our achievements in this important
field of science.

Of course, scientists all over the world will continue to look for ways and means
of making more efficient semiconductors.

At the same time, they will do their best to find new methods of converting sun
energy directly into electricity. Who knows, you or a friend of yours will perhaps be

the one to come out with the best possible answer to the problem under consideration.

Active Words and Expressions
blade — TypOinHa jonath
radiation — pasiaris

boiler— ob6irpiBau

receive — oJIep>KyBaTu
consumption— CIio>KMBaHHS
sunbeam — COHsIYHE MPOMIHHS
to feel — BimuyBaTn

space— KOCMOC

for want of — 3-3a HecTaui
thermal power station — TEC
to grow — BUPOIIyBaTH
wonderful- uwynoBuii

to hold out— yrpumyBatu
man-made — mTy4yHui

in this manner— TakuM YuHOM

a lot of— Gararo

Answer the following questions

1. Where is used the coal from the mines?
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2. Where is used the energy of the waterfalls?

3. Where is used the energy of the wind?

4. Where is used the energy of the tides of the sea?
5. Where is used the energy of the sun?

Exercises

1. Translate the following sentences:

1. It is not difficult to distinguish the properties of a solid from those of a gas. 2. It
takes more heat to warm a large container than it is required to warm a small one. 3.
When a vapour becomes completely evaporated it is said to be dry. 4. If vapour

1s superheated, it behaves as a gas. 5. The flow of current interested scientists for a
long time; at first they thought it to be a liquid. 6. It is the sun that is an unlimited
source of energy. 7. A wind-driven rotor is constructed in such a way that the wind

blowing upon it makes it rotate.

2. Translate the following questions and answer them:

1. Slka TemmepaTypa moBepxHi COHIIS?

2. CKIJIbKYM COHSIYHOI €HEPrii OTPUMYE JIFOICTBO?

3. Uu moxHa 6e3mocepeIHb0 BUKOPUCTOBYBATH COHSIYHY €HEPrito?
4. SIk MOXHA OTPUMATH E€JIEKTPUKY BiJ COHIIS?

5. SIk MOHA CTBOPUTH WITY4YHE MOpe?

6. Jle BCTAaHOBTIOIOTH COHSIYHI OaTapei?

7. Hap sikoro mpo0JieMOI0 MpalooTh HAYKOBIII BCHOTO CBITY?

3.Continue the sentences according to the text:
1. The energy the earth constantly receives from ..
2. The conversion of solar radiation directly ...

3. Sun energy can be employed on ...

4. ... and rivers, lifting it high into the air.

5. The water vapour is then carried away ...
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6. The force of the falling water rotates ...
7. ... 1s turned into electrical energy.

8. Scientists all over the world ...

4. Put some, any, no or their derivatives into each gap.

1. Have you ...relations? — No, [ haven’t .., [ have ...relations. 2. Has she...nephews
or nieces? — She has ... nephews. 3. She has ...sisters, she has only brothers. 4. Do
you know...about Chinese art? 5. They have ...cousins in Kyiv. 6. Have you ...
brothers? - No, [ haven’t .., [ have ...brothers. 7. I have ...good friends.

8. We didn’t know...about his problems: he told us ... 9. Have you got ...interesting
books? 10. Have you ...friends in Britain? 11. He has...English books in his
bookcase. 12. Did you meet ...on your way to school? 13. Have you got ...pencils

in your bag? 14. Do we have...chalk on the blackboard?

SOLAR POWER

The sun is our most important source of energy, by far. It warms the earth’s
atmosphere, vaporizes water from the oceans, and drives the resulting clouds by
means of winds to the continents, where they cause rains and livers. These drench
the thirst of people, animals and of plants, which draw their energy directly from the
sun and pass it on to us when we eat them. That has been going on since prehistoric
times.

Now it can do a little more, it could provide all the energy needed by a modem
industrial society worldwide for the indefinite future; which no ‘“conventional”
energy source could do. It could do it easily, without the pollution and hazards
associated with those exhaustible sources. Most people still would like that,
especially if they knew that it can be done profitably.

They are not supposed to be aware of that, and a major effort is expended to make

them believe that it would require economic sacrifices rather than benefits.
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In the 1970s, there was widespread enthusiasm, and a genuine grassroots movement
emerged in the U. S. in anticipation of an imminent transition to an economy based
on the solar sources of energy that came in the wake of the first

“oil shock™ and boycott (1973). There are some, who fear a transition to solar power,
and they are very powerful and determined. Instead of being confined to a few small
“niche markets”, new solar technologies could easily have supplied a

double-digit percentage of energy used by now. All that we maintained at the time
was that it could be very substantial starting profitably almost immediately. It is the
prime example of confluence, rather than conflict, of environmental and

economic wellness. It is essential for sustainable development worldwide, 1. e. also
in industrial countries. The main key to serious direct solar energy is that the sunlight
first be focused, concentrated.

Inexpensive, high-grade focusing devices could have been available by easy mass-
production in the 70s. There have been problems associated with solar progress. Of
those generally cited, some are real, some phony. The former can induce easy
rejection or a search for solutions or ways to bypass the problems. An example for
direct solar energy (SE) is that the sun does not always shine even in California.
There are various ways to tackle that problem. A claim made that SE is more
dangerous than nuclear fission power, because installers fall of ladders, is a good
example of the phony kind. That is not to say that working for SE cannot be
dangerous.

Some aspects of SE constitute a problem for some but a boon to others. Probably
the main example cited as problem is its “diffuse” nature. To the extent that means
that the sun shines on every field and roof, rather than concentrating its blessings
onto where only giant regional utilities and polluting energy companies tied to them
have access to it, it can be an advantage for many more people than associated with
those companies.

Without first concentrating the sunlight, however, it would really be too diffuse
for important uses such as solar (absorption) cooling, thermal electricity generation

or substantial cost-effective photovoltaic power. That explains the special hostility

86



to availability of inexpensive concentrators by those in control. It could have led to

major solar proliferation long ago.

Active Words and Expressions
deliberate - no6pe oOMipkoBaHU
imminent -HEYXUJIbHUM
obstruction - epenkoa
grassroots - 0a3a, mo4aTok
drench - 3pomryBaTu

to confine - oOMexxyBaTu
pollution- 3a0pyaHeHHS

niche markets — puHKOBI HiI
profitably - mpubyTKOBO

phony- danbuuBuii

sacrifice ->xepTBa

boon - 6maro

genuine- 1ICTHHHUIN

diffuse - HeyBaxxHuUM

anticipation - O4iKyBaHHS

Answer the following questions

1. What is the sun for our life?

2. What could the sun provide for the mankind nowadays?

3.When and why was a widespread enthusiasm concerning solar energy?
4. What is the main key to serious direct solar energy?

5.What are the problems associated with solar progress?

Exercises

1. Translate the following word combinations into Ukrainian:
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powerful obstruction; to drive; the thirst; prehistoric times; associated with;
especially; to be aware of; widespread; to fear; immediately; confluence; worldwide;
inexpensive; to induce; to bypass the problem; dangerous; to constitute a problem;

to have access to it; special hostility; availability.

2. Translate the following word combinations into English:

B YCHOMY CBITI; YCBIJJOMJIIOBaTH; MaTH JOCTYII JI0; BEJIMKA MEPEIIKOAa; 0COOIMBa
BOPOXICTh; CIIOHYKATH; HAsIBHICTh; CIIpara; NpuBOJUTU B pyX; O0ATHUCS; 00XOIAUTU
mpoOJeMH; CKJIaJaTh TPoOJIeMy; OCOOJIMBO;MOICTOPUYHI Yach; HEOE3NMECUHUI;

MOB'A3aHUH 3; HEJOPOTHif; MEPETUH NOTJIA1B; MOIINPEHU; HETAHHO.

3.Read the text and say whether the statements are true or false.

1. The sun is our most important source of energy.

2. It could provide all the energy needed by a modern industrial society worldwide
for the indefinite future; which “conventional” energy source could do.

3. In the 1970s, there was widespread enthusiasm, and a genuine grassroots
movement emerged in the U. S. in anticipation of an imminent transition to an
economy based on the nuclear energy.

4. New solar technologies could easily have supplied a doubledigit percentage of
energy used by now.

5. It was/is the prime example of confluence, rather than conflict, of environmental
and economic wellness.

6. Expensive, high-grade focusing devices could have been available by easy mass-
production in the 70s.

7. That is not to say that working for SE can be dangerous.
4. Finish the sentences according to the text:

1. Thesunis ...

2. Now it can do a little more ...
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3. ... amajor effort is expended to make them believe that it would require economic
sacrifices rather than benefits.

4. In the 1970s, there was widespread enthusiasm ...

5. All that we maintained at the time was ...

6. The main key to serious direct solar energy ...

7. An example for direct solar energy ...

8.... as solar (absorption) cooling, thermal electricity

generation or substantial cost-effective photovoltaic power.

WIND ENERGY

Estimates of the electricity that could potentially be generated by wind
power and of the land area available for wind energy have been calculated for the
United States. The potential electric power from wind energy is surprisingly large.
Good wind areas, which cover 6% of the U.S. land area, have the potential to supply
more than one and a half times the current electricity consumption of the United
States. Technology under development today will be capable of producing electricity
economically from good wind sites in many regions of the country.

The price of the electricity produced from wind by these advanced turbines
is estimated to be competitive with conventional sources of power, including fossil
fuels. Because of the increasing competitiveness of wind energy, wind resource
assessment will become essential in incorporating wind energy into the nation’s
energy mix.

Wind turbines are now a relatively common sight across Europe, with countries
such as Denmark, the Netherlands, Germany, UK, Spain and latterly France, all
investing in wind farms. Offshore wind development, although far less
advanced, is the greatest prize in this field. However, relative costs of offshore
compared to onshore are higher.

This project is aimed to demonstrate the economic as well as technical viability of
offshore wind energy. The former was achieved through the innovative use of a

floating jack-up barge which reduced the time and costs of installation. The latter
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was achieved mainly through the incorporation of new electronic control systems
which improved the compatibility with the grid network, and reduced the need for
expensive grid strengthening measures.

Five turbines were installed, about 4 km off the coast of Gotland. Each turbine is
rated at 500 kW. The average annual output is some 8§ GWh/y, from mean wind
speeds of 8 m/s.

Rock-socketed steel monopole foundations, to water depths of 5 to 6.5 m were
used to secure the turbines. Total construction time was only 35 days. Monitoring of
impacts on local flora and fauna, such as the seal population, is also being carried

out.

Active Words and Expressions
onshore — GeperoBuit

to assume — nepeadavaTu
Gotland — o-B 'otnana (IBerris)
to cause — BUKJIHKATU

estimates — MmiJipaxyHKH
competitiveness — KOHKYpEeHIs
to disperse — po3citoBaTu
compatibility — cymicHICTb
range — ki1acugikyBaTH

viable — JxuTTea1eBuit

range — aiamnasoH, cdepa

to restrict — oOMeKyBaTH

mean — cepeiHii

to prohibit — 3a60poHsTH

expose — MijajaBaTi Ail

floating jack-up — ToiA, 1110 caMm MepeKUaAETHCS

Answer the following questions
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1. Why is wind energy available in the USA?

2.In what countries are wind turbines a relatively common sight?
3. What is the aim of the project?

4. How many turbines were installed?

5. What was total construction time?

Exercises

1. Translate the following word combinations into Ukrainian:

wind power; current electricity consumption; wing energy applications; mean wind
power density; advanced wind turbine technology; wind power classification;

turbine hub height; wind resource assessment.

2. Translate the following word combinations into English:

BUKOPHUCTAHHS €HEPT1i BITPY; CbOTOHIIITHE CIIOKUBAHHS €JICKTPUKHU; CHEPT1S BITPY;
OILIIHKAa pecypciB €HEeprii BITPY; BUCOTa KOPHYyCy TypOIHH; CepedHs LIJIbHICTh
€Heprii BITPY; NEpeloBa TEXHOJIOTisI pO3pOOKH BITPSIKIB; 3aCTOCYBaHHS €HEprIi

BITDY.

3. Translate the following sentences:

1. Areas designated class 4 or greater are suitable with advanced wind turbine
technology under development today. The important factors include the percentage
of land exposed to the wind resource and land-use and environmental restrictions.
2. The land area exposed to the wind for each grid cell was estimated based on a
landform classification and ranged from 90% for relatively flat terrain down to 5%
for mountainous terrain.

3. The amount of potential electricity that can be generated is dependent on several
factors, including the spacing between wind turbines, the assumed efficiency of the
machines, the turbine hub height, and the estimated energy losses (caused by

wind turbine wakes, blade soiling, etc.).

4. The assumptions used for calculating the wind energy potential per unit of windy

land area is given in this article.
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4. Translate the text using a dictionary.

Wind Turbines in Low Speed Areas
Wind energy developments have, in the past, been concentrated in areas of the world
which offer higher than average wind speeds. Often, this means that developments
take place in remote and/or sensitive areas. A technology which can increase the
economic attractiveness of utilizing sites with lower wind
speeds would be invaluable. This project will design, manufacture, install, test and
measure the impact of two 1 MW turbines which have been specially adapted for
use in low wind speed areas. The aim is to increase power production by up to
22%, compared to a standard turbine, mainly through the technological adaptations
which allow for an enhanced rotor diameter, with a swept area of 2,830 m2 , and an
increase in tower height from 50 to 70 m. The new turbine is installed at a site in

Central Sweden.

WAVE ENERGY

Wave energy can be considered as a concentrated form of solar energy. Winds are
generated by the differential heating of the earth and, as they pass over open bodies
of water, they transfer some of their energy to form waves. Energy is stored in
waves as both potential energy (in the mass of water displaced from the mean sea
level) and kinetic energy (in the motion of the water particles). The amount of energy
transferred and hence the size of the resulting waves depends on the wind
speed, the length of time for which the wind blows and the distance over which it
blows. Power is concentrated at each stage in the transformation process, so that the
original solar power levels of typically ~ 100 W/m2 can be transformed into
waves with power levels of over 1000 kW per meter of wave crest length.

Wave energy converters extract energy from the sea and convert it to a more useful
form, usually as fluid pressure or mechanical motion. This requires an interface
where the force (or torque or pressure) of a wave causes relative motion between an

absorber and a reaction point. There are over 1000 patents for very varied designs
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of wave energy converters. However, several comprehensive reviews of wave
energy show that wave energy is mainly at the R&D stage, with only a small range
of devices having been tested or deployed in the oceans.

In comparison with the most other renewable energy technologies, even these
deployed devices are at a relatively early stage in their development. This work is
leading to more reliable and efficient devices, with corresponding improvements in
the economics of wave power generation. It appears that this is a transition time for
several technologies as they move from theoretical assessment and small-scale tests
to large-scale demonstration and commercial schemes. Many energy and
engineering companies are starting to show a growing interest in these technologies.
As aresult, it is envisaged that within the next five years in wave energy will start
to play an increasingly important role complementing other renewable and
conventional energy technologies. In addition, some wave energy devices will see

growing use in providing potable water through reverse osmosis.

Active Words and Expressions
mean — cepeaHii

to submerge — 3aHyproBaTu
hence — B1ImOBITHO

incident wave — majaroya XBUJIs
to require — BUMaraTu

to draw — TArHYTH
to cause — BUKJIMKATU
to comprise — BKJIFOYaTH
comprehensive review —BCeOIUHUIN OIS
relative motion — BIIHOCHUH pyX
to hinge — npukpiroBaTu
deploy — po3miryBaTu
to envisage — po3rsiIaTH

shoreline — 6eperosa miHis
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to complement — JOIIOBHUTH
in height — mo BucoTi
potable water — muTHa Boja

to swing — KauaTucs

Answer the following questions

1. What is the process of wave forming?
. What does the size of the resulting waves depend on?
. What is the role of energy converters?

. How many patents are there for very varied designs of wave energy converter?

2

3

4

5. What stage is wave energy mainly at?

6. What can you say about tapered channel?

7. What is the difference between OWC and pivoting flap devices?

8. When will wave energy start to play an increasingly important role

complementing other renewable and conventional energy technologies?

Exercises

1. Translate the following word-combinations:

wave energy wind speed; original solar power levels; wave energy converters; mean
sea level; conventional low-head; selfrectifying air turbine; axial-flow turbine; steel

pendulum flap; wave power generation.

2. Find in the text the synonyms of the words:

to transmit; quantity; space of time; decrease; detailed; include; use; anticipate.
3. Find in Ukrainian equivalents to the English words and

word combinations: water particles; wind speed; the length of time; transformation

process; crest length; to extract; fluid pressure; interface; absorber; small height;
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submerged structure; air chamber; axialflow turbine; rectifying air valves;
rectangular concrete box; device; in comparison with.

Hesenuka BrcOTa; MOBEPXHS; TUCK PiTUHU; TTOTJIMHAY; YACTKU BOJAM; TIOPIBHSHO 3;
MIBUIKICTh BITPY; NMPSAMOKYTHUN OCTOHHHM SIIIUK; BUAMATH, TPUIIAJ; MTPOMIKOK
Jacy; OBITpsHA KaMepa; MPOIIEC MTePETBOPEHHSI; MOTJIMHAIOYA CTPYKTYPa; JOBKIHA
1o TpeOHIO0 XBUII; OChOBA T1APOTYpOIHA; peKTU(IKAIIIHHI MTOBITPSIHI

KJIaITaHH!.

4. Translate the text using a dictionary.

Titanic Power Needed for a Massive Movie Set
The production of «Titanicy, the Golden Globe Award winning blockbuster. It took
seven months to film the movie, which is the largest budget film to date with more
than $ 200 million spent. For the most part, the electrical power was used for the
major lighting requirements of the evening shots (3iiomkn) of the ship as it sat in the
seven-acre, 17 million gallon (rason = 4,54 i) exterior seawater tank. The task of
lighting the 770 foot long replica, only 10 % smaller than the actual ship, took more
than about 2 MW. Special effects such as the final stages of disaster, when the ship
1s separated into two pieces with the front half sinking in 40 feet of water, took for
1 million pound hydraulic lifts, power by generators, to lift the steel and wood replica

to a vertical position.

GEOTHERMAL ENERGY
One is tempted to talk of the seven ages of geothermal development. From
prehistory, natural hot springs have been used by man for bathing and cooking, and
there is some evidence of piped systems as early as the 14th century, but the
second age - the managed exploitation of heat from the Earth - really began about
one hundred years ago with the first piped heating systems in Europe and USA.

These were followed closely by the first steps in commercial power generation (as
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early as 1904 in Italy), which developed quietly but unspectacularly up to the time
of World War II. The third age (1950-1970) was a period of slow consolidation, with
systems developing slowly but - above all with far greater detailed knowledge of the
underground and its exploration emerging, primarily through the oil industry.

The fourth age (1973-1980) was the golden age of geothermal energy. Spurred by
the first oil shock and with a solid foundation of geological knowledge, geothermal
power stations began to appear in more than 30 countries. During this period,
the growth rate of worldwide installed capacity touched 14% per year, and averaged
8.5%. Similar though less spectacular development occurred also in direct
geothermal heating applications.

Part of the reason for this enthusiastic development was the reliability of
geothermal resources. Unlike the other sustainable energy sources such as wind or
solar, geothermal resources provide firm power, 24 hours per day, 365 days per year
It is not unusual to find geothermal plant with annual availability factors in
excess 0f 98%, so load factors can be high, the energy supplied by
geothermal is some 3.5 times greater than for wind plant. This firmness in itself can
be a considerable asset to the utilities.

There 1s evidence that this situation is now changing, and that we may be entering
into the sixth age of geothermal development - one in which the environmental and
other advantages of geothermal development (by comparison with other energy
sources, be they fossil or renewable) begin to be recognized by a wider public. If this
1s true, we can expect this sixth age to merge imperceptibly into a seventh age early
in the next century when new technologies - for which the research started in the
1970’s - will extend the opportunities for geothermal usage to geographically and
technically wider areas.

Recently, several large-scale arrays have been installed to feed larger systems
where suitable supplies of deep geothermal water are not available. In the largest
development to date, 4000 units - each with its own borehole - have been established

on a US Army base in Louisiana to provide heating and cooling. While
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the main activity is currently in the USA, there are a growing number of installations
in Canada, Sweden, Switzerland, Austria and Germany Smaller numbers are being
installed in other European countries, and in Australia. The Geothermal Heat Pump
Consortium currently has over 750 institutional,

corporate and commercial members and 40 international members from countries
including Australia, Canada, China, Croatia, Finland, Germany, India, Japan, the
Netherlands, Poland, Ukraine, Sweden, Turkey, and the UK.

The concept was developed independently in the US and Europe and, although
Sweden and Switzerland have installed many thousands of units to provide winter
heating in houses, the pace of installation in the USA and Canada during the last
fifteen years has overtaken the European rate. There are now believed to be well
over a quarter of a million installations in place in North America. Not only are the
better geothermal zones increasingly well understood, but techniques of exploration
and interpretation are becoming increasingly sophisticated - thanks, again, to the
hydrocarbons industry which relies on essentially the same
range of technologies. Geothermal really strong point, however, is its potential to be
environmentally friendly.

By operating geothermal systems as a closed loop, and reinjection the
contaminants along with the cooled water, the environmental impact can be reduced

almost to zero.

Active Words and Expressions
evidence — 0O4YEBUIHICTD
recognize — BU3HABATH

to emerge — 3’ SIBISATUCS

asset — IIIHHUN BHECOK

to spur — miAraHgaTH

inject — BBOJIUTH

to appear — 3’ IBIISITUCS
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sophisticated — ckitaHMiA
to occur — BiOyBaTHCS
advantage — mmepeBara

to reduce — ckopouyBaTH

a close loop — 3aMKHEHHIT KOHTYD

Answer the following questions

1. What do you know about prehistory of natural hot springs?

2. When was the golden age of geothermal energy? What do you know about it?
3. What are the positive sides of geothermal energy?

4. How many units have been established in Louisiana?

5. What countries are the members of the Geothermal Heat Pump Consortium?

6. What are the benefits of geothermal technology?

Exercises

1. Translate the following word combinations into Ukrainian:

geothermal development; natural hot springs; commercial power generation; the
growth rate; worldwide installed capacity; sustainable energy sources; annual
availability factors; load factors; fossil fuel supplies; high initial capital investment;

high interest rates; the environmental impact.

2. Translate the following word combinations into English:

OoOTpYHTOBaHI JpKepesa €Heprii; MOTYKHICTh, BCTAHOBJICHA B YCbOMY CBITI; TeMI
3pOCTaHHS; BHUCOKI BIJICOTKOBI CTaBKH;, PO3BUTOK TI'€OTEPMAIbHOI E€HEPreTUKH;
OPUPOAHI rapsyi JpKepesa; MOopiuHi KoedilieHTH TOTOBHOCTI; BIUIMB Ha JOBKIJUIS,
Koe(IIieHTH HaBaHTAXKEHHSI; 3allaCl BUKOIHOTO TMaJBHOTO, BHCOKE IMOYATKOBE

BKJIaJICHHS KarmiTany; peHTabellbHe BUPOOHUIITBO €JIEKTPUKH.
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3. Find suitable attributes for the nouns:
development; generation; power; plant; impact; environmental; wind; hot; power;

firm; springs; rate; factors; risk; water; cooled; geothermal; geological; growth; load.

4. Translate the following sentences:

1.From prehistory, natural hot springs have been used by man for bathing and
cooking.

2. For a technology that required a high initial capital investment and achieved its
returns in terms of saving on fossil fuels, that was bad news.

3. By operating geothermal systems as a closed loop, and reinjection the
contaminants along with the cooled water, the environmental impact can be reduced
almost to zero.

4. There are now believed to be well over a quarter of a million installations in place
in North America.

5.The Geothermal Heat Pump Consortium currently has over 750 institutional,
corporate and commercial members and 40 international members from countries
including Australia, Canada, China, Croatia, Finland, Germany, India, Japan, the

Netherlands, Poland, Ukraine, Sweden, Turkey, and the UK.

ATOMIC ENERGY

A man trying to see a single atom is like a man trying to see a single drop of water
in the sea while he is flying high above it. He will see the sea made up of a great
many drops of water but he certainly will not be able to see a single drop. By the
way, there are so many atoms in the drop of water that if one could count one atom
a second, day and night, it would take one hundred milliard years. But that is
certainly impossible. At present, coal is the most important fuel and our basic source
of energy. It is quite possible that some day coal and other fuel may be replaced by
atomic energy. Atomic energy replacing the present sources of energy the latter will

probably find various new applications. As for coal, it is not only a fuel and it will
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therefore never lose its importance. We cannot do without it and it may find some
other important applications. For example, coal will be used to get various products.
The nuclear reactor will possibly be one of the reliable furnaces producing atomic
energy. Being used to produce energy, the reactor produces it in the form of heat. In
other words, atoms splitting in the reactor, heat are developed. Gas, water, melted
metals, and some other liquids circulating through the reactor carry that heat away.
The heat may be carried to pipes of the steam generator containing water.

The resulting steam drives a turbine, the turbine in its turn driving an electric
generator. So, we see that a nuclear power station is like any other power station but
the familiar coalburning furnace is replaced by a nuclear one. However, a ton of
uranium (nuclear fuel) can give us as much energy as 2.5 to 3 million tons of coal.
The first industrial nuclear power station in the world was constructed in Obninsk,
Kaluga region 26 June 1954.

It was equipped with uranium — graphite channel reactor water coolant AM-1
(abbreviated AM originally meant “atom of the sea”) because the reactor was
designed for the transport apparatus, but its dimensions were too large and it was
decided to use this reactor for civil energy. The idea of core design of the station was
offered by I. Kurchatov with Professor S. Feinberg, chief designer was Academician
N. Dollezhal. It has already been working for many years. One may mention here
that the station in question was put into operation two years earlier than the British
one and three and a half years earlier than the American
nuclear power stations.

The reactor of Obninsk atomic power plant in addition to producing energy served

as the basis for experimental research and to produce isotopes for medical needs.
Operating experience of the first, in fact the experimental nuclear power plant fully
confirmed engineering solutions proposed by the experts of the nuclear industry,
which allowed embarking on an ambitious program to build new nuclear power
plants.

Currently Obninsk nuclear power plant is decommissioned. Its reactor was

drowned April 29, 2002, successfully worked almost 48 years. Reactor shutdown
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was caused by scientific and technical inconvenience of its further exploitation. On
the basis of Obninsk nuclear power plant was created the museum of nuclear energy.
The first nuclear installation where thermal energy generated in the reactor is

transformed directly into electric energy.

Active Words and Expressions
achievement— qocsArHEHHSI
contribution — BHECOK
installation— oOnagHaHHS
reliable — namifHMI

atomic— aTOMHHI

reactor — peaKkTop

power station — eJIeKTpOCTaHIIIs
steam — mapa

coal — Byruus

in question — Mpo sIKUH e MoBa
to construct — 3BOAUTH

to contain — MiCTUTH y c0O01

to put into operation — BBOJJUTH B €KCILTyaTaIllo

Answer the following questions

1. What is the difference between potential and kinetic energy?

What sources of energy do you know?

What form of energy can be changed into another form?

What are the industrial uses of electricity?

Can you name the device which changes chemical energy into electrical energy?
What is the difference between a battery and a generator?

What may coal be replaced by in future?

® =2 kWb

When was the first industrial nuclear power station put into operation?
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Exercises

1. Translate the following sentences and define the functions of the participle:
1. Working at his new device, the inventor made numerous experiments. 2. We have
been speaking about the peaceful uses of atomic energy. 3. In future the nuclear
reactor must be one of the most reliable furnaces producing atomic energy. 4. Atomic
energy being developed in a reactor in the form of heat, we can get both heat and
power. 5. The construction of power stations operating on atomic fuel and generating
electric current is quite necessary. 6. Being a source of heat and power, atomic
energy can also serve as a source of useful products. 7. The energy sources of the
world decreasing, it is necessary to turn to atomic energy. 8. Water falling from its

raised position changes potential energy into kinetic energy.

2. Find a pairs of antonyms:
a) possible, useful, to construct, present, largest, unlimited, to increase, to lose;

b) past, impossible, to find, useless, limited, smallest, to destroy, to decrease.

3.Fill in the blanks with prepositions:

1. Electricity plays an important part everyday life. 2. It is difficult to imagine now
how people could do ... electricity. 3. As my friend lives near the institute he usually
goes there ... foot. 4. I often go... bed late ... night. 5. One form... energy can be
changed... another form. 6. Only a little part ... solar energy is used directly... present.

7. Our scientists made a great contribution ... nuclear engineering.

4. Translate the following sentences paying attention to the words in bold type:
1. Modern civilization needs more and more electricity. 2. You needn’t go to the
laboratory today. 3. The energy needs in industry are increasing day by day. 4.
People needn’t use kerosene lamps today. 5. What do we need electric energy for?
6. Cold turns water into ice. 7. The sun, in its turn, turns ice into water. 8 The turbines

are turned by steam, gas and water. 9. In their turn, turbines turn generators. The
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teacher says: “It is your turn to read.” 11. When you enter a dark room, turn the light
on, and leaving it turn the light off.12. It is possible to

turn solar energy into electric energy owing to semiconductors.

OIL AND GAS

The key priorities in this sector are to improve the efficiency of exploration and
production of hydrocarbons and to reduce the environmental impact
of the same. Some of the most important new technologies that have contributed to
the objectives are related to: new drilling and completion techniques, new seismic
methods such as multi-component and multi-dimension seismic, offshore
production structures and facilities. New techniques for deep water storage and new
technologies for natural gas exploration and production. Demonstration and market
deployment of such technology will allow not only a better exploitation of European
indigenous resources but also an increased competitiveness of European service and

supply companies.

Gate 2020 - Gas Advanced Technology for Europe 2020

This project will assess existing and emerging technologies for the supply and
utilization of natural gas in Europe. A research and development strategy will be
identified which, if implemented, could accelerate the trend of increasing use of
natural gas. Increased use of gas would result in reductions in
emissions of C02; this project will assess the possible benefits of such a scenario to
the economy, the environment and industry.

The technology areas that will be studied include: gas production and processing,
gas transportation, LNG (liquefied natural gas), vehicles powered by natural gas, gas
liquids and underground storage. Dissemination of the results of the
research will encourage cooperation among European companies and organizations

to develop natural gas technologies and take part in industrial initiatives.

Active Words and Expressions
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vital role — >kuTTEBA POJIH
dissemination — mommMpeHHs

foster — 3ao0xouyBaru

implement — BUKOHyBaTu

to aim — HalJTIOBaTH
multi-dimension — 6araToMipHHit
liquefy — mepeTBOprOBaTH Ha PiIIUHY
equate — ypiBHIOBaTH

deployment — posropranus

exploration — gocIiHKEHHS

Answer the following questions

1. Why has much attention been paid to the so-called “clean coal technologies™?
2. What thermal efficiencies do most large scale conventional power plants have?
3. What does increased efficiency lead to?

4. What are the most important new technologies in oil and gas sector?

5. What will the project Gate 2020 assesses existing and emerging technologies for?

Exercises

1. Translate the following word combinations into Ukrainian:

technical improvement; thermal efficiency; a vital role in; recognition; continuing
importance; thermal performance; combustion process; conventional power plant;
net efficiency; lower fuel costs; are related to; indigenous resources; research

and development strategy; would result in; gas production and processing; to

encourage.
2. Translate the following word combinations into English:

BU3HAHHS; TPOLIEC 3TOPSIHHS; TEIUIOBUPOOHICTh; BaXIJIMBa pOJIb, 3a0XOUYBATH;

3pocTaroya BaKJIMBICTh;, JOOYTOK Ta mnepepoOKa ra3y; Mpu3Bele 10; NPaKTUYHUN
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KK/I; mpupoHi pecypcu; O1IbIT HU3bKI IIIHK Ha MAJIMBO; CTPATETIsl JOCTIKEHHS Ta
pPO3pOOKH; MOB’sI3aH1 3; €MEKTPOCTAHIlIS Ha TPATUIIHHUX JKEpeNax eHeprii; ayxe

BaKJIMBO, TEXHIYHI BAOCKOHAJICHH:.

3. Give Ukrainian equivalents of the following word combinations:

market penetration; solid fuel sector; environmental and thermal performance; large
scale conventional power plants; net thermal efficiencies; climate change debate;
theoretical annual cost cutting potential; offshore production structures; deep water

storage; natural gas exploration; natural gas technologies.

4.Finish the sentences according to the text:

1. In the solid fuel sector much attention ...

2. Most large scale conventional power plants ...

3. ...production of hydrocarbons and to reduce the environmental impact of the
same.

4. New techniques for deep water storage and ...

5. ... utilization of natural gas in Europe.

6. Increased use of gas would result ...

7. The technology areas that will be studied include ...

8. ... to develop natural gas technologies and take part in industrial initiatives.

ELECTRIC POWER PLANTS
The two main types of power plants traditionally have been the fossil-fuel steam-
electric plant and the hydroelectric plant. Other types, including internal-
combustion-engine plants and nuclear plants also have been built. The selection of a
particular type of generating plant and its location involves consideration
of'a number of factors such as plant, fuel, and transmission line costs; availability of

cooling water; and environmental considerations.
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For several reasons, the relative importance of the various types of power plants
has been shifting. Good sites for new hydroelectric plants have become scarce in
many countries. Distribution networks have been extended so that less expensive
power from large steam-electric stations has been replacing power from smaller
dieselgenerator units. Nuclear-electric power plants have been built instead of fossil-
fuel steam-electric plants because the cost of coal and oil has been increasing. For
example, in the United States in 1970, fossil-fuel steamelectric plants accounted for
76% of the power generated, hydroelectric plants for 16%, and nuclear plants for
2%. In 2000 45% of the electric power in the United States is generated from fossil-
fuel steam-electric plants, 45% from nuclear plants, and 10% from hydroelectric

plants.

Answer the following questions

1. What kinds of power plants are in use nowadays?

2. What does the selection of a type of generating plant depend on?

3. For what reason are nuclear-electric power plants being built instead of fossil-fuel
steam-electric plants?

4. What can you say about situation in the USA?

Exercises

1. Finish the sentences according to the text:

1. ...steam-electric plant and the hydroelectric plant.
2. For several reasons, the relative importance...

3. Distribution networks have been extended so...

4. ...the cost of coal and oil has been increasing.

5. For example, in the United States in...

2.Complete the sentences using the required prepositions:

according to, because of, through, of, at, for, by, during, in, in case of, into.
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1. The power transmitted ... a wire is the product... the voltage times the amperage.
... resistive losses, it is desirable to transmit power ... low amperage and high voltage.
2. ... doubling the voltage, the capability ... a given circuit can be quadrupled.

3. Devices are classed ... the operation they are intended....

4. This type ... aerial is useful and popular its small size.

5. ... afaulty device its readings are not to be relied ...

6. Coal and oil contain sulfur ... concentrations a few percent.

7. As these fuels are burned, the sulfur is converted sulfurdioxide gas.

8. ... the operation ... a plant, the sulfur-dioxide and other products are discharged ...

the air stacks, some which are about 305 meters high.

3. Translate the following sentences:
1. The ammeter is the very instrument to measure the electric current. 2. To heat a
body we place it in contact with another body at a higher temperature. 3. We expect
most bodies to expand when heated. 4. Under such conditions laboratory
testing is assumed to expand rapidly. 5. Having been used for a long time, the
instrument partly lost its former efficiency. 6. The pressure range being beyond the
limits of the existing diagram, data have been calculated by other means. 7. Drawing
curves gives us a means of showing the relation existing between the
two constants. 8. Wishing to find out the cause of the fault, they examined the device
in all its details. 9. The charge due to the presence of these electrons is called space
charge.10.We know of copper having been used as a conductor owing to its suitable

characteristics.
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Module 4. Test
1. Can sun power be harnessed to generate electricity?
a) Yes, through solar panels
b) No, it is not possible
¢) Yes, through wind turbines
d) No, it is too unpredictable

2. What is the primary source of solar power?
a) Sunlight
b) Ocean waves
c¢) Geothermal heat
d) Fossil fuels

3. Wind energy is generated by harnessing the power of:
a) Earth's core
b) Tidal movements
c¢) Air currents
d) Solar radiation

4. Wave energy is produced by capturing the energy of:
a) Sunlight
b) Wind gusts
c¢) Ocean waves
d) Geothermal vents

5. How is geothermal energy utilized?
a) By capturing energy from ocean currents
b) By converting heat from the Earth's core
c¢) By utilizing solar panels
d) By harnessing wind energy

6. What is the primary source of atomic energy in power plants?
a) Fossil fuels
b) Nuclear reactions
c) Solar panels
d) Ocean waves

7. What are oil and gas primarily used for in energy production?
a) Generating wind energy
b) Producing electricity in power plants
c) Creating geothermal power
d) Harnessing solar energy

8. Electric power plants are used to convert various sources of energy into:

a) Geothermal energy
b) Tidal energy
c) Electrical energy
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d) Mechanical energy

9. How do electric power plants primarily contribute to the energy grid?
a) By storing excess energy
b) By regulating temperature
c¢) By distributing electrical energy
d) By creating tidal energy

10. How does the utilization of wind energy contribute to sustainable
development?

a) By reducing greenhouse gas emissions

b) By increasing water pollution

c¢) By depleting natural habitats

d) By promoting deforestation

11. What is the main challenge associated with harnessing wave energy for
power generation?

a) High initial setup costs

b) Low efficiency rates

c) Unpredictable wave patterns

d) Limited availability of suitable locations

12. How does geothermal energy contribute to energy production?
a) By utilizing the Earth's internal heat
b) By harnessing energy from ocean currents
c¢) By capturing energy from sunlight
d) By converting wind energy into electrical power

13. What are the essential components of electric power plants?
a) Solar panels and wind turbines
b) Transformers and conductors
c¢) Nuclear reactors and turbines
d) Batteries and capacitors

14. What is the primary drawback of relying solely on solar power for energy

production?
a) Limited energy storage capacity
b) High initial installation costs
c¢) Unstable energy output
d) Limited availability of sunlight
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MODULE 5
WIND - POWER SYSTEMS

The Earth is unevenly heated by the sun resulting in the poles receiving less energy
from the sun than the equator does. Also, the dry land heats up (and cools down)
more quickly than the seas do. The differential heating drives a global atmospheric
convection system reaching from the Earth’s surface to the stratosphere which acts
as a virtual ceiling. Most of the energy stored in these wind movements can be found
at high altitudes where continuous wind speeds of over 160km/h (100 mph) occur.
Eventually, the wind energy is converted through friction into diffuse heat
throughout the Earth’s surface and the atmosphere.The total amount of economically
extractable power available from the wind is considerably more than present human

power use from all sources.

Distribution of wind speed

The strength of wind varies, and an average value for a given location does not
alone indicate the amount of energy a wind turbine could produce there. To assess
the frequency of wind speeds at a particular location, a probability distribution
function is often fit to the observed data. Different locations will have different wind
speed distributions. Because so much power is generated by higher wind speed,
much of the energy comes in short bursts. The consequence is that wind energy from
a particular turbine or wind farm does not have as consistent an output as fuel-fired
power plants; utilities that use wind power provide power from starting existing
generation for times when the wind is weak thus wind power is primarily a fuel saver
rather than a capacity saver. Making wind power more consistent requires that
various existing technologies and methods be extended in
particular the use of stronger inter regional transmission to link widely distributed
wind farms since the average variability is much less; the use of hydro storage and

demand-side energy management.

Electricity Generation
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Electricity generated by a wind farm is normally fed into the national electric power
transmission network. Individual turbines are interconnected with a medium voltage
(usually 34.5 kV) power collection system and communications network. At a
substation, this medium-voltage electrical current is increased in voltage with a
transformer for connection to the high voltage transmission system. The surplus
power produced by domestic micro generators can, in some jurisdictions, be fed back
into the network and sold back to the utility company, producing a retail

credit for the consumer to offset their energy costs.

Induction generators, often used for wind power projects, require reactive power for
excitation so substations used in wind-power collection systems include substantial
capacitor banks for power factor correction. Different types of wind

turbine generators behave differently during transmission grid disturbances, so
extensive modeling of the dynamic electromechanical characteristics of a new wind
farm is required by transmission system operators to ensure predictable stable
behavior during system faults.

In particular, induction generators cannot support the system voltage during faults,
unlike steam or hydro turbine-driven synchronous generators (however properly
matched power factor correction capacitors along with electronic control of
resonance can support induction generation without grid). Doubly-fed machines, or
wind turbines with solid-state converters between the turbine generator and the
collector system, have generally more desirable properties for grid interconnection.
Transmission systems operators will supply a wind farm developer with a grid code
to specify the requirements for interconnection to the transmission grid. This
will include power factor, constancy of frequency and dynamic behavior of the wind

farm turbines during a system fault

HYDROELECTRIC POWER PLANTS. HYDROELECTRICITY

Hydroelectric power plants are built on rivers. Large-capacity hydroelectric power
plants are commonly located at considerable distances from the consumers of

electric power. The production process at these plants is rather simple: the water
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flows into the hydroturbine runner, acts upon the runner blades and rotates the runner
and the turbine shaft.The generator shaft is connected to the turbine runner shaft.
The difference in the water level influences the power capacity of a plant, i.e. the
magnitude of the water head and the daily inflow of water fluctuate considerably
according to the season.

The production process is different at power plants of different constructions and
of different kinds. In atomic power plants, for example, it is not so simple as in
hydroelectric plants. Hydroelectric power now supplies about 19% of world
electricity. Large dams are still being designed. Apart from a few countries with an
abundance of hydro power, this energy source is normally applied to peak load
demand, because it is readily stopped and started. It also provides a high-capacity,
low-cost means of energy storage, known as «pumped storage».

Hydropower produces essentially no carbon dioxide or other harmful emissions,
in contrast to burning fossil fuels, and is not a significant contributor to global
warming through CO2. Hydroelectric power can be far less expensive than
electricity generated from fossil fuels or nuclear energy. Areas with abundant
hydroelectric power attract industry. The chief advantage of hydroelectric dams is
their ability to handle seasonal (as well as daily) high peak loads. When the
electricity demands drop, the dam simply stores more water (which provides more
flow when it releases). Some electricity generators use water dams to store excess
energy (often during the night), by using the electricity to pump water up into a basin.

Electricity can be generated when demand increases. In practice the utilization of
stored water in river dams is sometimes complicated by demands for irrigation which
may occur out of phase with peak electrical demands. Not all hydroelectric power
requires a dam; a run-of-river project only uses part of the stream flow and is a
characteristic of small hydropower projects. There are some considerations in a
micro-hydro system installation. The amount of water flow available on a consistent

basis, since lack of rain can affect plant operation. The more head, the more power
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that can be generated. There can be legal and regulatory issues, since most countries,
cities, and states have regulations about water rights and easements.

Over the last few years, the U.S. Government has increased support for alternative
power generation. Many resources such as grants, loans, and tax benefits are
available for small scale hydro systems. In poor areas, many remote communities
have no electricity. Micro hydro power, with a capacity of 100 kW or less, allows
communities to generate electricity. This form of power is supported by various
organizations such as the UK’s Practical Action. Micro-hydro power can be used
directly as «shaft power» for many industrial applications. Alternatively, the
preferred option for domestic energy supply is to generate electricity with a generator
or a reversed electric motor which, while less efficient, is likely to be available

locally and cheaply.

Active Words and Expressions
blade — nonath

to influence — BIMBaTH

level — piBenb

magnitude — BenMurHa
fluctuate — konuBaTHCs
hydropower — rizpoenepreTrka
head — BepxiBka

evaporate — BUlapoByBaTHUCS
plant — cTan1is

runoff — 06’em

runner — poTop

deposit — ocamxyBatu

shaft — npuBox, Ban

to account for — HapaxoByBaTu
rotate — obepratucs

a great deal of — BenuKa KiJIbKICTb
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residential customer — moOyToBuUI ClIOKMBaY

abundant — y Benuue3Hii KiTbKOCTI

Answer the following questions

1. On what sites are hydroelectric power plants built?

2. Are large-capacity plants located far from consumers of power?

3. Is the production process at the plants simple or is it complex?

4. What influences the power capacity of a plant?

5. According to what factors does the daily inflow of water fluctuate?

6. Does the production process at the plant depend on its construction?

Exercises

1. Say whether the following statements are true or false:

1. Hydropower provides a high-capacity, low-cost means of energy storage, known
as «pumped storage».

2. Hydropower produces essentially carbon dioxide or other harmful emissions.

3. All hydroelectric power requires a dam.

4. There are some considerations in a micro-hydro system installation.

5. Governments of different countries have increased support for alternative power
generation.

6. Micro-hydro power can be used for many industrial applications.

7. Hydroelectric power can be far more expensive than electricity generated from
fossil fuels.

8. The chief advantage of hydroelectric dams is their ability to handle seasonal high
peak loads.

2.Match the English phrases corresponding to their Ukrainian equivalents:

1. falling water 1. BenMKa KUTbKICTh
2. ultimately 2. moTpeOu B €NEKTPOCHEPTIi
3. differences 3. magaroya Boja
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4. land elevation 4. o0csr omaaiB

5. rainfall runoff 5. TIOBHICTIO

6. energy supply 6. y BEJIUKi# KIJTBKOCTI
7. abundant 7. BIIMIHHICTH

8. electrical needs 8. MAHATTS 3eMTi

9. a great deal of 9. eHepropecypcu

10. consumers 10. cnoxuBadi

3.Translate the following sentences with the Gerund:

1.Hydropower was a clean and environmentally safe method of producing
electricity.

2. In this respect, hydropower is better than burning coal, oil or natural gas.

3. Decaying vegetation, submerged by flooding, may give off quantities of
greenhouse gases equivalent to those from other sources of electricity.

4. Reservoirs can be used for ensuring adequate water supplies, providing irrigation
and recreation.

5. Damming a river can alter the amount and quality of water in the river downstream
of the dam, as well as preventing fish from migrating upstream to spawn.

6. These impacts can be reduced by requiring minimum flows downstream of a dam,
and by creating fish ladders.

7. Harnessing this resource would require billions of dollars.

4.Choose the correct word.

1. Whenever we met, Jack avoided (to look, looking) at me. 2. Most people enjoy
(to travel, travelling)to different parts of the world. 3. Maggie needs (to find, finding)
another job. Her present company is going out of business. 4. May I change the TV
channel, or do you want (to watch, watching) more of this

program? 5. Lily is considering (to change, changing)her major from pre-med

studies to psychology. 6. Although Joe slammed on his brakes, he couldn’t avoid (to
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hit, hitting) the small dog that suddenly darted out in front of his car. 7. I hope (to
write, writing) my autobiography before I die. Do you think anyone would read it?

8. Joyce thanked us for (to invite, inviting) them to dinner and said that they wanted
to have us over for dinner next week. 9. If you delay (to pay, paying) your bills, you
will only incur more and more interest charges. 10. My lawyer advised me not(to

say, saying)anything further about the accident.

NUCLEAR POWER

The EU is producing not only more electricity than ever, but also more favorable

consideration as a viable part of the nation’s energy mix. Consider that, for the first
time, political leaders are proposing nuclear power as an important, long-term energy
solution. Even the mainstream media — known for its harsh treatment of the industry
— has begun talking in terms of a nuclear industry «renaissance».
The near-term impetus for this turn-around stems from recent events — regional
power shortages, increased natural gas costs, and premium market prices for
electricity. However, the fact that nuclear power is in the position to be favorable
considered is a result of the substantial performance improvements achieved at US
plants during the past decade.

Most important, these performance gains came with equally impressive
improvements in safety indicators. The challenge for individual nuclear stations is
to continue this idea by solidifying competitive gains already achieved and
squeezing further improvements from each unit. US nuclear plants have done an
excellent job of maintaining and improving plant design margins and operating
reliability. Extensive monitoring and surveillance testing of plant systems,
structures and components such as containment building, reactor vessel, reactor
cooling system pressure boundary, steam generators, pressurizer, piping, pump
casings and valve bodies are performed yearly to verify the plant is maintained in
excellent condition. Few if any nuclear plant components will require replacement

specifically to achieve extended operations for an additional 20 years.
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Nuclear power is a very clean source of energy and none of our other energy
sources are at present time as clean and efficient. But there is always the risk of leaks,
explosions and so forth. It seems that the horror story of Chernobyl still haunts our
minds whenever this topic is brought up. And it was a terribly tragic accident that
destroyed the life of not only the people near it but the lives of the whole world’s
population generations ahead. This must not happen again. But if we take
precautions, build the power plants in a place without risk of earthquakes and most
importantly make sure it is properly funded we can narrow the risk down to almost
nothing. No source of energy is without problems and we have to ask
ourselves — do we want to choose nuclear power or do we want oil and coal, that

isn’t instantly as harmful as nuclear power, but which can’t be solved at all.

Active Words and Expressions

favorable consideration — cipusITIIMBE CyIKEHHS
in the wake of — mix BriimBoM 4oro-Hedyap
harsh treatment — >xopcTke cTaBICHHS
renaissance — BIJIPOJIPKEHHS

performance improvements — mokpamieHHs: poO0OYUX XapaKTEPUCTHK
impetus — MOITOBX

steam generator — maporeHepaTop

unusual events — Haa3BUYaKH1 ITOMIT

reactor vessel — 0ak siepHOro peakropa
pressurizer — KOMIIEHCATOP TUCKY

pump casing — KOpILyc Hacocy

piping — TpyOOIpoBi

valve bodies — kopryc BeHTHIIS

energy mix — CTpyKTypa €HepTreTUKH

containment building — 3axucHa 006070HKa SIEPHOTO PEaKTOpa
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Answer the following questions

1. How is nuclear power considered in the US in last decade?

2. What does the near-term impetus for this turn-around stem from?

3. What are extensive monitoring and surveillance testing of plant systems
performed for?

4. Will nuclear power prosper in our Ukraine?

5. What can you say about an accident in Chernobyl?

Exercises

1. Finish the sentences according to the text:

1. Political leaders are proposing nuclear power...
. However, the fact that nuclear power is...
. US nuclear plants have done...

. ...as clean and efficient.

. But if we take precautions...

2

3

4

5. ...horror story of Chernobyl...

6

7. No source of energy is without...
8

. Chernobyl accident had happened...

2. Find Ukrainian and English equivalents:

1. Energy mix 1. momuiika

2. long-term 2. IOCTYTATUCA

3. to cancel 3.ocHoBHI 3MI

4. mainstream media ~ 4.CTpyKTypa €eHEpreTuku
5. to stem from 5.IMOXOUTH BIJ

6. premium 6.1ajaTu

7. gains 7.y TapHOMY CTaHl1

8. safety indicators 8.CKacoByBaTH

9.to drop 9.6111b1II BUCOKA ITIHA

10.to solidify 10.TBepaimaTu
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11. to squeeze 11.3mymryBatu
12. design mergins 12.xpaitHe 3HAYCHHS
13. in excellent conditions 13.moka3HuKHU O€3MEKH

14. to rank second 14.mpudyTOK

3.Translate the sentences:

1. The filament heated, the electrons leave its surface and travel to the plate. 2.
Multiplying the mass of a moving body by its velocity, we shall get its momentum.
3. In many instances an apparatus designed for quite a different purpose was
adopted, certain changes being made when required. 4. The problem having excited
a great deal of discussion, a series of tests had to be carried out. 5. The oil having
been exhausted, the engine stopped. 6. There are two diagrams in this figure, one of
them showing the relation between volume and temperature. 7.

Working at his new device, the inventor made numerous improvements, the latter
resulting from his own experiments. 8. They went on studying the nature of the new
phenomenon. 9. There are different means of producing an electric current. 10. We

heard of that experiment having been started last week.

4.Use Present Simple or Present Continuous tense.

1. I can’t afford that ring. It (cost) ... too much. 2. Look. It (begin) ... to rain.
Unfortunately, I (have, not) ... my umbrella with me. Tom is lucky. He(wear) ... a
raincoat. 3. I (own, not) ... an umbrella. I (wear) ... a waterproof hat on rainy days.
4. Right now I (look) ... around the classroom. Ann (write) ... in her book. Carlos
(bite) ... his pencil. Peter (scratch)...his head. Ahmed (stare)...out of the window.
He (seem) ... to be daydreaming, but perhaps he (think) ... hard about verb tenses.
What you (think) ... Ahmed (do)? 5. There’s a book on my desk, but it (belong, not)
... to me. 6. Dennis (fix) ... the roof of his house today, and he (need) ... some help.
Can you help him? 7. Barbara often (tutor) ... other students in her math class. This
afternoon she(help) ... Steve with his math assignment because he (understand, not)

... the material they (work) ... on in the class this week. 8. Right now I (look) ... at
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Janet. She (look) ... angry. I wonder what’s the matter. She (have) ... a frown on

her face. She certainly (have, not) ... any fun right now.

ATOMIC POWER PLANT

Atomic power plants are modem installations. They consist of several main units and
a great number of auxiliary ones. In a nuclear reactor uranium is utilized as a fuel.
During operation process powerful heat and radioactive radiation are produced. The
nuclear reactor is cooled by water circulation. Cooling water circulates through a
system of tubes, in which the water is heated to a temperature of 250-300°C. In order
to prevent boiling of water, it passes into the reactor at a pressure up to 150
atmospheres.

A steam generator includes a series of heat exchangers comprising tubes. The
water heated in the reactor is delivered into the heat exchanger tubes. The water to
be converted into steam flows outside these tubes. The steam produced is fed into
the turbogenerator. Besides, an atomic power plant comprises a common
turbogenerator, a steam condenser with circulating water and a switchboard. Atomic
power plants have their advantages as well as disadvantages. The reactors and steam
generators operate in them noiselessly; the atmosphere is not polluted by dust and
smoke. As to the fuel consumption, it is of no special importance and there is no
problem of fuel transportation. The disadvantage of power plants utilizing nuclear
fuel is their radiation. Radioactive radiation produced in the reactors is dangerous
for attending personnel. Therefore, the reactors and steam generators are installed
underground. They are also shielded by thick (up to 1.5 m) concrete walls. All their
controls are operated by means of automatic devices. These measures serve to
protect people from radioactive radiation. Any operating nuclear power plant
releases fission products into the environment, which causes environmental
pollution. To prevent the harmful effects of nuclear power release, the nuclear power
plants are supplied with protective installations that serve as barriers to the pollution.

First, the nuclear fuel and the fission products are confined within sealed tubes made
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of stainless steel or zirconium. Then the assembly of tubes is placed in a steel reactor
vessel. And finally the steel reactor

vessel is placed in a large steel and concrete housing. As to the hot radioactive waste
products they are disposed in heavily shielded cylinders. The cylinders are buried
305 to 610 meters underground.

Active Words and Expressions
exchanger — TemI000MiHHHK

to shield — 3axumaTu

steam — mapa

concrete — 0eTOH

tube — Tpy0a, 1amna

fission — po3nieniaeHHs

dust — un

stainless — Hep>kaBitoUua CTalb

to deliver — mocrauatu

steel vessel — mocyuna

to pollute — 3abpyaHIOBaTH
waste — BIAX0IU

attending personnel — o0ciyroByrounii nepcoHan
to confine — ymintyBaru

to release — BUBLIBHATH
dispose— ycyBatu

withstand — mpotucrosTu

Answer the following questions

1. What are the main units of an atomic power plant?
2.By what means is the nuclear reactor cooled?

3. At what pressure does the water pass into the reactor?

4. What types of power plants pollute the air with dust and smoke?
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5. Why is it necessary to protect attending personnel?

6. What kind of products does the operating nuclear power plant release?
7. What installations are used to prevent the harmful effects of a nuclear power plant
operation?

8. What material are the tubes made of?

9. Where are the fission products confined?

10. In what part of the installation is the reactor vessel placed?

11.In what way are the hot radioactive waste products disposed?

Exercises

1. Translate the following words and word-combinations:

auxiliary units; heat exchanger; the polluted atmosphere; utilized nuclear fuel;
shielded concrete walls; fuel consumption; steam generator; nuclear fuel; nuclear
fission; steel vessel; reactor vessel; fission release; sealed tubes; concrete housing;

waste products; nuclear waste; shielded cylinders.

2. Finish the sentences:

1. A nuclear reactor is used in...

2. A nuclear reactor is cooled by...

3. Water is passed into the reactor...

4. High pressure...

5. Atomic power plants...

6. Attending personnel is shielded by...

7. A nuclear power plant releases. ..

8. The protective power plant installations...
9. The fission products are confined...

10. The waste products are disposed...

3. Give the English equivalents of the prepositions:
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1.The energy (mns1) a nuclear power plant comes (3) the heat released (miguac)
fissioning of uranium (B) a nuclear reactor. 2.There are two main differences (Mix)
a nuclear power plant and a steam-electric power plant. 3.The nuclear power plant
uses a nuclear fuel (3amicTp) a fossil fuel, and it uses a reactor (3amicts) a boiler.4.(3-
3a) their high fuel consumption gas turbines are more expensive to operate than
steam turbines.5.The radioactive pollution produced (B) a reactor has

all three forms: gaseous, liquid and solid.6.The beta particles are dangerous for man

(Tomy, mo) they penetrate deep (B) the matter.

4. Translate the following sentences:

1. Radium is said to be one and a half million times more radioactive than uranium.
2. Tests have shown the thermometer to be very sensitive. 3. The oscillator referred
to above seems to deliver only a small amount of power. 4. The instrument to be
described here was designed several years ago. 5. To analyze this effect is to take
into consideration all the elements of the circuit. 6. To analyze this effect we shall
consider all the circuit elements. 7. We expected the discovery to produce great
changes. 8. To explain that the formula given here are correct, it is necessary to study
them first. 9. To explain why the formulas given here are correct would require
considerable time.10. The apparatus to be designed is to be used at the power
station.11. This type of engine is said to have some advantages.12. To find

out the state of a mass of a gas is quite possible.

THERMAL POWER STATION
A modern thermal power station is known to consist of four principal components,
namely, coal handling and storage, boiler house, turbine house, switchgear. Besides
the principal components mentioned above there are many additional parts of the
plant. The most important of them is the turbo-generator in

which the current is actually generated.
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A steam turbine requires boilers to provide steam. Boilers need a coal-handling
plant on the one hand and an ash-disposal plant on the other. Large fans are quite
necessary to provide air for the furnaces. Water for the boilers requires feed pumps.
Steam must be condensed after it has passed through the turbines, and this requires
large quantities of cooling water. The flue gases carry dust which must be removed
by cleaning the gases before they go into the open air. A modern thermal power-
station is equipped with one or more turbine generator units which convert heat
energy into electric energy. The steam to drive the turbine which, in its turn, turns
the rotor or revolving part of the generator is generated in boilers heated by furnaces
in which one of three fuels may be used — coal, oil, or natural gas. Coal continues to

be the most important and most economical of these fuels.

Active Words and Expressions

coal handling — nmogaua ByriyuIsi, TONKa
switchgear— po3nojiiasye 001aaHaHHS
boiler house — Goitnepna

storage — 0a3a, CKJa

furnace — miu

turbine house — TypOiHHMIT 321

fuels — manuBo

pump — Hacoc

Answer the following questions

1. What are the main components of the thermal power station?

2. What is the most important fuel for these stations?

3. What can you say about environmental impact of these stations?

4. Name thermal power stations in your region and explain the great use of them.

Exercises

1. Complete the sentences according to the text:
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1. A modern thermal power station consists of ...

2. The most important part is ...

3. A steam turbine requires ...

4. Boilers need two kinds of plants, they are ...

5. The flue gases carry dust which ...

6. The modern thermal power station is equipped with ...

7. ...one of three fuels may be...

8.most economical of these fuels.

2. Form nouns by adding the suffixes -er, -or.

to work, to invent, to compose, to calculate, to operate, to act, to

react, to emit, to transmit, to use, to combine.

3. Form adverbs from adjectives by adding the suffix -ly:
easy, reasonable, usual, special, physical, functional, real, regular, magnetical,

different, logical, mathematical, subsequent, consequent.

4. Look up the meanings of these words in a dictionary, if necessary. Translate
them. Mind the word order.

place, iron, lift, house, light, heat, use, form, change, wire

1. The conductor wires are placed high up.

2. Electromagnets lift iron weights.

3. The plastic box houses the conducting and the insulating elements of the
apparatus.

4. The house is lighted and heated by solar energy.

5. The light went out. Light the candle, please.

6. After the metal was heated it changed its color to a red heat.

7. Numerous changes are taking place in the uses of atomic energy.

8. Electric power is used universally.

9. The newly made invention has a great number of uses.

10. The wire and the source form a circuit.
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THERMAL STEAM-TURBINE POWER PLANTS

Large steam-turbine plants have two forms: condensing plants or electric power
plants. The great masses of hot steam, having accomplished the mechanical work in
the turbines of condensing steam-turbine plants, are condensed, i.e. are cooled down
and turned back into distilled water, and returned to the boiler for production of
steam to activate the turbine.

Condensation of steam takes place in condensers where the hot steam is cooled
when it comes in contact with tubes through which cold water, supplied from a water
reservoir (river or lake), 1s circulated. This cooling water, after it takes the heat from
the spent steam, is returned to the water source carrying along with it the unutilized
heat energy. This water is called the circulating water. The importance of the distilled
water for feeding steam boilers is extremely great since chemically clean water
decreases the formation of scale in the boiler tubes, and, thus, makes their service
life longer.

Condensing plants of large generating capacity are built close to sources of fuel,
in order not to transport large quantities of fuel over considerable distances. The
electric power generated in such plants is transmitted over long distances for the
supply of large industrial regions. So these plants are called regional thermal power
plants. Heat and electric power plants, in addition to electric power generation, also
supply heat to closely located consumers (within a radius of 50 km), i.e. serve as
district heat plants. To such heat consumers belong to all kinds of industrial
enterprises that require heat for production purposes, and also municipal consumers
such as baths, laundries and the heating systems of dwelling houses and other
buildings. The electric power developed by the generators is fed to the
switchboard of the plant, whence it is delivered by overhead

transmission and cable lines to the consumers.

Answer the following questions

1. In what part of the power plant does condensation of steam take place?
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2. Why is distilled water used for feeding steam boilers?
3. How closely does an electric power station located to consumers?
4. What kinds of industrial enterprises that require heat for production purposes do

you know?

Exercises

1. Complete the sentences according to the text:

1. ...condensing plants or electric power plants.
. ...In the turbines of condensing steam-turbine plants.
. Condensation of steam takes place in...

. The importance of the distilled water for...

2
3
4
5. ...are built close to sources of fuel...
6. The electric power generated in...

7. ...closely located consumers (within a radius of 50 km).
8

. The electric power developed by the generators is fed to...

2. Translate the negative sentences into Ukrainian:

1. No charges can move in an open circuit. 2. Nothing less than a map of the Universe
is planned by the research. 3. No special equipment is necessary to carry out the
experiment.4. A current which does not change its polarity is called a direct current.
5. A dry battery is a type of a small battery containing no free liquid.

6. The efficiency of a machine can never be greater than unity; it is often given as a
percentage.”. Electrically safe locations are those where conditions causing
extremely high danger of electric shock do not exist.8.No electric device has only

advantages. All of them have also disadvantages.

3. Choose the correct form:
1. The aluminium plant is a (consumer, consumption) of the (local, locally)
generated electric power. 2. The (new, newly) built shops are (importance,

important) for the future of the power plant. 3. Nuclear energy is energy released
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during a nuclear (reactor, reaction) as a result of (convertible, conversion) of mass
into energy. 4.Uranium is a (comparison, comparable, comparatively) rare element.
5. The most (importance, important) problems in (atom, atomic) power (generator,
generation) are connected with the reactor. Reactor (technologist, technology) is still
in (progressive, progress). 6. The light-water reactor types seem most (usefulness,

usefully, useful).

4. Look up the meanings of these words in a dictionary, if necessary. Translate
them. Mind the word order.

balance, amount, cause, increase water, fuel, control, measure,

1. The fuel-and-energy balance is important for industry.

2. Conductivity increases with heating.

3. The machine should be re-fuelled.

4. The amount of power used in the world in a year amounts to 12,000 million tons
of equivalent fuel.

5. Water barriers are crossed by submarine cables.

6. The instrument is foot-controlled by a pedal.

7. Force and motion go together; one is a cause, the other, a result.

8. An electromotive force causes the electrons to move.

9. Control of the apparatus is placed on the panel.

10. The volt 1s a measure of electromotive force.

THE ROLE OF ELECTRICITY AND ITS FUTURE
APPLICATION

At a time when communication technologies are becoming ever more essential for
uniting knowledge and making fast decisions, one third of the earth’s inhabitants —
nearly 2 billion people — still have no access to a modern energy source. The
implications of energy over the coming twenty years are wide and varied and will
include issues as crucial as economic development and political stability in numerous

countries, safeguarding our local and global environment, controlling
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global warming, social equity, achieving a balance between rural and urban
development policies and so on. Briefly, sustainable human development.

Whether we are in charge of policy or the economy, it is our joint responsibility to
place the issue of access to clean and cost-effective electricity for all at the centre of
the much-needed debate to determine nor only what type of progress, democracy and
humanism, but also what type of development, our generation will bequeath to the
generations yet to come. We should consider the conditions for

access to electricity, not in terms of sustainable economic, social and political
development for all the inhabitants of this planet.

Wide disparities in access to affordable commercial energy threat to social stability
and counter to the concept of human development. Air pollution and emissions of
gases threaten our health, degrade our environment and alter the global climate
system. The current consumption of primary energy increases at
arate of 2 % every year, but this growth is very unequal around the world:

— Europe 0, 2 % year;

— USA - Canada 1,4 % year;

— Developing countries 4,5 % year.

If the global growth rate continues, it will mean a doubling of energy consumption
by 2035 relative to 1998, and a tripling by 2055. Energy consumption is bound to
increase. Physical resources and technical opportunities are available to meet the
challenge of sustainable development, but it requires policy changes, such as:

— more effective use of energy (buildings, electric appliances,

vehicles, production processes);

— increased reliance on renewable energy sources;

— accelerate development and deployment of new energy

technologies;

—as well as taking into account the costs of the various solutions.

Active Words and Expressions

to make fast decisions —puiiMaTi IBUAKI PIIEHHS
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unite knowledge — 06’ eqHyBaTH 3HaHHS
access — I0CTyI

issue — mpobema

essential— BaXITMBUH, CYyTTEBHIA

social equity — coriagpHa piBHICTh
implication — 3amy4eHHs

varied — pi3HOMaHITHUHN

sustainable — cTifikuii

to be in charge of — omikyBarucs
safeguard — rapantyBaTu

determine — BU3HauaTH

treat — 3arpo>KyBaTu

responsibility — BiATOBITaJIbHICTD

to take into account —OpaTu 110 yBaru

to meet the challenge — npuiiHITH BUKIUK
renewable — TOH, 1110 IIOHOBIIOETHCS

bequeath — 3anoBigatu

Answer the following questions

1. What issues will the implications of energy include?

2. What is our joint responsibility?

3. What can alter the global climate system?

4. What policy changes are required forphysical resources and technical

opportunities?

Exercises

1. Complete the sentences according to the text:

1. Ata time when communication technologies are becoming ever more essential...
2. ...to clean and cost-effective electricity for all...

3. We should consider the...
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4.to the concept of human development.
5. The current consumption of primary energy increases...

6. Physical resources and technical opportunities are available to...

2. Distribute the words into four columns.

Model: what?(use) what to do?(to use) what kind of ? (useful) how?(usefully)
insulator, failure, fail, addition, additional, overestimate, equal, equalize, equality,
equally, different, differ, difference, resist, resistance, resistivity, resistant,
commonly, consumer, faulty, impossibility, carelessly, number, numerous, possible,

clockwise

3. State the voice and the tense form of the following verbs.
Model: was removed - Past Indefinite Passive is discharged extends was being
discharged does not maintain has discharged is not maintained had not been attached

will be linked is circulating will release will not be heated will have been removed.

4. Change the sentences into questions:

1. There are various types of nuclear reactors.

2. The use of underground transmission lines must be increased.
3. The fuel can be enriched uranium.

4. The fission heat is used to generate steam, which drives a turbine generator.

INTERNATIONAL COOPERATION
Since the oil crises of the 1970’s international cooperation has become an
increasingly important factor in energy policy for most countries of the industrial
world. It arose from the need to cope effectively with the disruptive impact of oil-
price increases on the economy. International cooperation has contributed
substantially to the formulation and application of concerted actions to reduce
dependency on oil and respond collectively to emergency situations. Despite

progress, it was soon realized however that energy issues couldn’t be solved by
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industrial countries alone, working in isolation. Nor was it a matter of redistributing
energy resources and proceeds from oiltrade between oil producing and consuming
countries. Energy policy can no longer be applied without due attention to the
realities of an increasingly interdependent world economy, in which long-term
issues, like the environment, population growth and the advancement of less
developed countries raise serious concerns.

Consequently, international energy cooperation has been included as an integral
part of the energy policy of the European Union. The need to strengthen cooperation
is further underlined by recent events and developments taking place within as well
as outside the Union. In the first place, policy objectives and priorities have
concentrated on the establishment of a Single Market to include the energy sector,
as a means towards increasing availability and reducing the cost of energy supplies
throughout the Union. Given the energy situation prevailing in
most of the Member States, attaining this objective depends heavily on the extent to
which energy relations with other countries can be promoted and secured. The
specific European Union Programme concentrates on the transfer of energy policy
know-how and strategies to Third Countries with the following approach:

— the global objective of securing energy supplies at reasonable

prices;

— facilitating collaboration between European companies and major energy
producing and consuming industries in third countries;

— protection of the environment from industrial pollution.

Despite recent economic setbacks, many of the newly emerging world economies
are being fuelled by massive increases in energy use and this will have significant
repercussions on the environment. The energy environment interrelation is
subsequently very important and has been reflected in many cooperation activities,
particularly in the area of clean coal technologies or renewable energy sources such
as wind, small hydro, solar, photovoltaic, solar thermal and biogas. Energy

cooperation should function in close collaboration with both national
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administrations and regional organisations. Such cooperation not only contributes to

economic development but also to peace and stability for the countries.

Active Words and Expressions

to cope with — cripaBIsITUCS 3 YUMOCH

reduce dependency — CKOPOTHTH 3aJICKHICTh
disruptive impact — pyiHIBHUH BILIUB

to facilitate collaboration —cripusiTél CrliBpoOITHUIITBY
interdependent —B3aemMo3aIeKHUM

a matter of — cripaa

industrial pollution — npomucnoBe 3a0pygHEHHS
reasonable prices —po3yMHI LIHH

emerge — 3’ ABJISITUCS

economic setback — eKOHOMIYHHI cIIajg

interrelation — B3aeM03B’ 130K

contribute to economic development — poOUTH BHECOK B EKOHOMIUHHUIN PO3BUTOK

to have repercussions on —MaTH BIUIMB Ha

Answer the following questions

1. Why has the international cooperation become an increasingly important factor in
energy policy for most countries of the industrial world?

2. What is the need to strengthen cooperation further underlined by?

3. Why couldn’t energy issues be solved by industrial countries alone?

4. What does the specific EU Programme concentrate on?

5. What’s the core problem?

Exercises
1. Complete the sentences according to the text:
1. International cooperation has...

2. Energy issues couldn’t be solved...
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3. Energy policy can no longer be...

4.policy of the European Union.

5. The specific European Union Programme concentrates on...

6. Despite recent economic setbacks, many of...

7.such as wind, small hydro, solar, photovoltaic, solar thermal and biogas.

8. Energy cooperation should function in close...

2. Find in the text the English phrases:

e(EeKTUBHO CITPABJIATHUCS 3; JECTPYKTUBHUM BIUIUB HA; 3SMEHITYBAaTH 3aJICKHICTh BiJI;
pearyBaTd Ha €KCTPEH1 CHUTYyarlii; 3a0€3MeUeHHs] €HepronocTayaHHs;, BUKIWKATH
Cepio3Hy CTYpOOBAHICTh; 32 PO3YMHUMH I[IHAMU; TICHO CIIBIPAIIOBATH 3; POOUTH

BHECOK B €KOHOMIYHUM PO3BUTOK; OpraHi3allis i3 3aXUCTy €HEPropecypcCiB.

3. Put three questions to the each of the sentences.

1. Electric charges are acted upon by forces when they move in the magnetic field.
2. Copper has been used as a conductor since the beginning of the industry.

3. Nuclear reactors decrease air and land pollution but they increase thermal and

radiation pollution.

4.Use the required tense form and translate the sentences.

1. The experiment (repeat) many times. 2. The power which (radiate) as light is
almost three times as great as that radiated as heat. 3. It (know) that iron molecules
are magnets at all times. 4. Under ordinary room lightning the resistance of
transistors (decrease) millions of times. 5. Ruby crystals about ten centimeters long
can (intensify) light ten times. 6. The density of a semiconductor laser radiation (be)
hundreds of times as great as that of the ruby laser. 7. The power which (transmit)

along a wire is the product of the voltage times the amperage.
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UNION’S EUROPEAN PROGRAMME

EUP supports the progression of improved non-nuclear energy technologies
through demonstration and market penetration. The focus of the Programme
component is on the demonstration and promotion of clean and efficient energy
technologies in three board areas:
— renewable energy sources;
— rational use of energy in buildings, industry and transport;
— cleaner and more efficient use of fossil fuels and more effective exploration,
distribution and transportation of hydrocarbons.

At the core of the aims of the European Union as a whole, are three central
objectives. First, to help promote economic growth and create employment. Second,
to improve the competitiveness of our industries. Third, to protect our environment
and contribute towards sustainable development. New energy technologies can make
an important contribution towards achievement of these objectives. A more efficient
use of resources, such as fuels and electricity, helps to improve the relative cost-
effectiveness of our industries and hence the goods
and services they make and sell. As the recent economic crisis in the Far East has
shown, the world is truly a global village.

Likewise, our industries across the EU are intrinsically connected to the ebbs and
flows of international markets. The technologies supported under programme like
THERMIE have contributed to a more efficient use of resources, thus reducing
costs and making the companies more competitive. The indicator commonly used to
measure the efficiency of energy use in the industrial sector is that of energy
consumption per unit of output, known as energy intensity. Investment in new
technologies can also have an impact in another area, namely that of employment
creation. Many of the technologies supported by initiatives such as THERMIE are
more labor intensive than their conventional competitors, either in manufacturing
and installation, or in operation and maintenance. Thus, investing in these

applications, and the firms that produce them, allows for a contribution towards
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employment creation. Moreover, many of the jobs created are highly skilled or are
located in priority areas.

Investing in technology to stimulate economic growth is not sufficient, in itself, to
meet our objectives. We must also work towards promoting sustainable development
and protection of our environments. The emphasis on clean and efficient
technologies can make a substantial contribution towards achievement of these aims.
All of the technologies and applications supported under THERMIE offer access to
zero or low emissions of gases such as CO2, the main greenhouse gas. In the Solid
Fuel sector, for example, the advanced coal technologies supported within
THERMIE offer access to substantial reductions in emissions of greenhouse gases
and those responsible for acid deposition. A recent analysis by the European
Commission sought to quantify these savings. As a consequence of the investments
made in new technologies, and changing patterns of energy supply, the Member
States of EU, and the EU itself, are contributing to lowering the emissions of
greenhouse gases. The investments made from EU funds can help a project partner
in many different ways. Firstly, the mechanism allows for the creation of a vehicle
to support the exchange of information and experience
between companies and organizations across the EU and beyond. Second, the impact
of the European funding is to stimulate projects, which wouldn’t otherwise have
gone ahead, or to the same extent. Technical performance is another key area where
the Programme’s initiatives have been focused. In this case, the impact of THERMIE
has been improved the reliability and efficiency of the technologies and applications,

so as to encourage their market deployment.

Active Words and Expressions
to support — miaTpUMyBaTU
creation — CTBOpEHHS

penetration — MPOHUKHEHHS
substantial — BaxknuBHI, 3HAUHHUI

at the core — y nieHTpi
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to promote — cupuiaTH

objective — 1iIb

deployment — po3ropranss

employment — 3altHATICTh, poOOUY1

ebbs and flows — npurMBY Ta Miclsg BiIJIUBU
impact — BILTUB

to sight — mo6aunuTH, pO3UBUTHUCS

exchange — oOMiH

vehicle — 3aci6

cost-effectiveness — BuTpatruepeKTUBHICTh (EKOHOMIYHUMN MTOKA3HUK )
experience — JJOCBIJI

intrinsically — B mificHOCTI

Answer the following questions

1. What is the focus of the programme?

2. What are three central objectives at the core of the aims of the European Union as
a whole?

3. What impact can investment in new technologies also have?

4. What can the emphasis on clean and efficient technologies make?

5. How can the investments made from EU funds help a project partner?

Exercises

1. Translate the following word combinations:

improved non-nuclear energy technologies; clean and efficient energy
technologies;renewable energy sources; energy intensity; employment creation; acid

deposition; market deployment.
2. Complete the sentences according to the text:
1. The focus of the Programme...

2. At the core of the aims of the European Union...
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. New energy technologies can...
. As the recent economic crisis in...

....technologies supported under programme like THERMIE...

3

4

5

6. ...of employment creation.
7. The emphasis on clean and efficient technologies can make...
8. ...as CO2, the main greenhouse gas.

9. Member States of EU, and the EU itself, are contributing to...

10. Technical performance is another key...

3.Underline the infinitives in the sentences. Translate them.

1. To magnetize a body requires some energy.

2. In order to build the power plant near Northfield (USA), three miles of tunnels
were drilled.

3. The distance to be covered was equal to ten miles.

4. To reduce the power losses, thick wires should be used.

5. No additional components were used since they were not needed to actuate the
relay.

6. Various installations were used in order to transform electric power into
mechanical, heat, and chemical power.

7. At least 90 per cent of electric energy to be generated at present is a.c.

8. A.c. can be increased, or decreased to meet industrial requirements.

9. Gas turbines can be started within minutes, while steam plants may require hours
to be put into operation.

10. The most important problems in atomic power generation are known to be

concerned with the reactor. The light-water reactor types seem to be most promising.

4. Use Participle I, Participle II or the Gerund of the verb in brackets and
translate the sentences.
1. (Cool) an electric conductor results in its reduced resistance to electric current.

2. What is the name of an (insulate) material (use) to prevent an electric shock?
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3. The (apply) technique brought about quite unexpected results.

4. Micais used as a dielectric due to (have) high voltage strength.

5. The world’s first tidal power station, a plant on the Rene River in France, began
(operate) in 1966.

6. Solar energy has been converted to electricity by (use) solar cells, which are

semiconductor devices (produce) from thin slices of silicon.

CHERNOBYL NUCLEAR POWER STATION

On April 26, 1986 one of the history’s worst nuclear accident occurred at the
Chernobyl Nuclear Power station in Ukraine. At 1:23 AM, technicians at the plant
allowed the power in the 4th reactor to fall to low levels as part of a controlled
experiment, which went terribly wrong. The reactor overheated and caused a
meltdown of the core. This resulted in an explosive force of steam, which blew off
the lid of the reactor. Large amounts of the radioactive materials were released into
the atmosphere. The reactor-4 explosions released more radioactivities that the
atomic bombs dropped on Hiroshima and Nagasaki during World War I1.

Most of the discharged material was deposited close by as dust and debris, but
wind carries the lighter radioactive material over the Ukraine, Belarus, Russia and
parts of Europe. The operator’s over-confident decision-making, a flaw in the design
of the reactor and inadequate safety systems are believed to be the major factors that
caused the Chernobyl disaster. Many people were affected by this catastrophe. The
accident caused 31 immediate deaths that were mainly the result of exposure the
radiation. The main casualties were among those who fought the fires caused by the
explosion. Once the fires were extinguished, a liquidating crew of around 200,000
people was initially employed to clean up the site. Later the number swelled to
600,000. This crew was exposed to high doses of radiation, which might affect their
health in the long run.Many children in the surrounding areas are developed thyroid
cancer due to the radiation emitted. Many Ukrainians and Belarusians were

evacuated and later given new homes in a different area.
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Today reactor-4 is buried in cement tomb which was quickly built in order to allow
the other reactors at the power station to continue working. However, this shelter is
not strong and will not last and there are plants to replace it. Many people have
suffered in some way as a result of the Chernobyl disaster and millions of dollars are
still being spent today to contain reactor-4 and assure that no further radiation

leakage occurs.

Active Words and Expressions
core — apo, CeplEeBUHA
casualty— xepTBa

lid — mokpuTTs

Crew — KOMaHj1a

to release, deposit — BumyckaTu
to clean up — npubupatu

to leak — BuTikaTu

dust and debris — w1, ynamku
to enclose — oropoxyBaTH
lack — Hepomik

flaw — Tpimuna

explosion — BuOyx

Exercises

1. Choose the right variant.

1. The Chernobyl disaster is thought to be ...

a) as serious as Hiroshima and Nagasaki bombings;
b) a minor accident with no future consequences;
c) one of many similar accidents;

d) Europe’s greatest catastrophe.

2. When the Chernobyl-4 reactor overheated ...

a) technicians turned it down;
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b) it melted the core;

c) the power plants was filled with steam;

d) it sealed the lid of the reactor shut.

3. One of the causes of the accident was ...

a) the raising of the power in 4th reactor to high levels;
b) a design faults;

¢) the installation of proper safety back-up systems;

d) the technicians lack of confidence.

4. The 4th reactor explosion resulted in the ...

a) spread of the heavier radioactive material by the wind;
b) immediate death of 200,000 people;

c) release of dust and debris into the atmosphere;

d) release of the 4th reactor’s cover.

5. Most of the people who died as a result of the explosion were...

a) firefighters;

b) members of clean- up crew;

c) operators of the reactor;

d) children.

6. The members of clean-up crew...
a) developed thyroid cancer;

b) put out the fires;

c) were subject to high levels of radiation;
d) were unharmed by the radiation.
7. Reactor-4...

a) is steel leaking radiation;

b) is enclosed in cement;

c¢) will be replaced in future;

d) cost millions of dollars.

2. Finish the sentences according to the text:
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1. ...Chernobyl Nuclear Power station in Ukraine.

2. The reactor overheated and...

3. The reactor-4 explosions released more radioactivities that...
4....radioactive material over the Ukraine, Belarus, Russia and parts of Europe.
5. The accident caused 31 immediate deaths...

6. Many children in the surrounding areas...

7.Today reactor-4 is buried in cement tomb which. ..

8. ...that no further radiation leakage occurs.

3. Translate the following sentences:

1.Cporoani mpo0aeMy HaBKOJIHUIITHLOTO CePeA0OBHUINA HAHO1IBIIT BaXKIUB1 JIJIs
Cy4acHOTO CYCH1JIbCTBA.

2.3a0pyIHEHHS BOJM, TPYHTY Ta paJiOaKTUBHE 3a0pyIHEHHS IIKOASATH IPUPO/II.
3.YdeHi BBaKaloTh, 110 JIIOJICHKA JISUIBHICTH 3MIHIOE KJIIMAT HAIIOl IIJIAHETH Ta
PYHHYE HOTO.

4. Tinpku 3apa3 MU 3p0O3yMLITH, IO HaIlla TIaHEeTa 3HAXOIUThHCS ITiJT 3arpo30¥0 1 11€ -

Hallla MPOBHHA.

4. Put 4 types of the questions to the sentences:
1. After the Chernobyl tragedy thousands of people greatly suffered from radiation.
2. Lake Baikal is the deepest freshwater lake on the Earth.

3. Modern plants and factories send a lot of smoke into air

FARADAY’S DISCOVERY
Although for certain purposes we still employ batteries to a limited extent to
generate electric current, the usual procedure today is by electromagnetic induction.
Great generators in our power stations, driven by powerful turbines, operate through

the relative movement of conductors and magnets on a principle
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discovered by that remarkable man, Michael Faraday in 1831. Michael Faraday,
English experimental physicist, was born in 1791 in a poor family. A bookbinder’s
apprentice in London, Faraday was a clever boy. In the early part of 1812 he was
given tickets to hear a course of lectures by Humphry Davy at the Royal Institution.
At the end of the course he bound his notes on the lectures and posted them to the
lecturer with a request that he should be appointed to the post of assistant. A few
months later, at the age of twenty-two Michael Faraday was appointed to a post at
the Royal Institution at 25 shillings a week. Thus, he started on that remarkable
career which lasted for nearly half a century, during which he laid the foundation for
the electrical age. He became a skilful experimenter and an enthusiastic lecturer.
Faraday had many important discoveries. Among them the concept of the magnetic
field and the magnetic lines of force, production of new kinds of optical glass, and
research on electrolysis.

During the ten years or so before his great discovery, many investigators took a
great interest in the connection between electricity and magnetism. It had been
definitely established by Oersted’s experiment that magnetism could be produced
from the electric current. Why, then, could not the process be reversed and the
electric current produced from magnetism? The fulfillment of Faraday’s hopes came
in the year 1831 as a result of his experiments in the laboratory at the Royal
Institution. We can read in his «Laboratory Notes» how, day by day, he carried on
different experiments with wire and coils, permanent bar magnets and magnetic
needles with varying results.

On October 17, 1831, he discovered that if he connected a coil of wire to a
galvanometer and inserted a magnet into the coil, he obtained a deflection on the
galvanometer. The coil consisted of eight windings of copper wire each 27 feet long,
the windings being connected in parallel. When he was inserting one end of the
magnet into the coil, he noticed that the deflection of the galvanometer continued
only for a short time and stopped as soon as the magnet was completely inserted. No
current was generated while the magnet remained stationary. When it was taken

away, there was a second galvanometer deflection but this time in the reverse
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direction. In both cases, however, there was a current only during the time when the
magnet was moving. Faraday was very modest and he loved his work more than

honors. He refused to become President of the Royal Society and also refused to be

knighted.

Active Words and Expressions
apprentice — IOMIYHUK

induction — 1HIYKITIs

bookbinder — maiicTepHs 3 epenyieTeHHs
knight — mumap

refuse — BIIMOBIIATUCS

coil — koTymIKa

skilful — nocBiguenuii

direction — HarpsimM

windings — 0OMOTKa

deflection — BigxuiieHHSA

Answer the following questions

1. What principle was discovered in 18317

2. When and where was born Michael Faraday?

3. What had happened to him in 18127

4. At the age of 22 Michael Faraday was appointed to a post at the Royal Institution,
wasn’t he?

5. Which important discoveries did he make?

6. What do you know about “Laboratory Notes”?

7. What did he discover on October 17, 1831?

8. Did he become President of the Royal Society?

Exercises

1. Translate the following words and word combinations:
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MOMIYHUK; MalCTEpHS 3 MEPEIUICTCHHS KHUYKOK;CTaTTS MPO €JIEKTPUKY; KBUTOK HA
JIEKINI0; POOWTH HOTATKH; BAXKIWBE BIAKPUTTS; ONTUYHE CKJIO; EJEKTPOJIi3;
MEXaHIYHUM PyX; BIAMOBISATHUCS; JOCBIAYCHHH EKCIIEpUMEHTATOp; MiJaHA

IPOBOJIOKA; KOPOIIBCHKE TOBAPUCTBO.

N

. Finish the sentences according to the text:

1. ...discovered by that remarkable man, Michael Faraday in 1831.
. ...in 1791 in a poor family.

. In the early part of 1812 he was ....

. ...be appointed to the post of assistant.

2

3

4

5. He became a skilful experimenter ....

6. During the ten years or so before his great discovery ....

7. We can read in his “Laboratory Notes” how ....

8. He discovered that if he connected a coil....

9. ...he noticed that the deflection of the galvanometer continued only for....

10. Faraday was very modest and he ....

3. Translate the following sentences into Ukrainian:

1. Further tests have shown the receiver to be very sensitive. 2. The instrument to be
used for testing purposes is similar to that widely applied in the research laboratories.
3. We know of copper having been used as a conductor owing to its suitable
characteristics. 4. Copper being a good conductor, we were recommended to use it
when carrying on our research work. 5. In spite of all difficulties encountered the
research laboratory succeeded in mastering the method under consideration. 6. At
the end of the last century Popov transmitted and received electromagnetic energy
over a considerable distance without using any conductors.7.0On studying the nature
of the new phenomenon, they were not satisfied with the results obtained and started

testing various engines.
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EINSTEIN’S TRIUMPH AND TRAGEDY

Albert Einstein was a famous scientist who completely changed
the way that people saw our world and the universe. Einstein created many
theories which proved that things like gravity, light, energy and matter were
connected with each other. At first, very few scientists could understand
Einstein’s theories but as time passed other scientists showed that he was
correct.

Albert Einstein was born in Ulm, Germany in 1879 and grew up in Munich. He
wasn’t a good student at school and only did things he was interested in, like
science and mathematics. At a very early age young Albert started wondering about
the mysteries of the universe.

After school Einstein went to Switzerland and tried to become a teacher there, but
he couldn’t find a job. He went to work at the Swiss patent office in Bern where he
studied what other people had invented.

After divorce from his first wife, a classmate of his, Albert went to Berlin where he
married his cousin Elsa. He lived in Berlin for a long time and there he developed
many of his scientific theories. Einstein became so well-known that he was invited
to universities around the world to talk about his discoveries. In 1921 he received
the Nobel Prize for Physics.

In the meantime things were starting to change in Germany. Einstein was against
the Nazis and their ideas of controlling the world and killing Jews. The Nazis, in
return, hated him and his theories and they burned most of his books. Einstein
decided to leave Germany and go to the United States. When World War II broke
out in 1939 Einstein discovered that German scientists were working on a bomb that
could kill thousands of people. He wrote a letter to the American president to warn
him and suggested that the Americans start building one too.

In 1941 the American government started the Manhattan project which led to the
construction of the atomic bomb. Two of these bombs were dropped over Hiroshima
and Nagasaki to end the war against Japan. Einstein was horrified when he heard the

news. He wanted the world to use atomic energy for peaceful purposes. For the last
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twenty years of his life, Einstein lived in Princeton where he continued his scientific
work. He died on April 18, 1955. Einstein, as everyone knows, did something
remarkable, but what exactly did he do? Even among educated men and women, few
can answer. We are resigned to the importance of his theory, but we don’t
comprehend it. It is this circumstance which is largely responsible for the isolation
of modern science.

This is bad for us and bad for science; therefore more than curiosity is at stake in
the desire to understand Einstein. Step by step Einstein came to his fateful mass-
energy equation. “The mass of a body is a measure of its energy content”, he wrote
in 1905, and gave his now-famous formula, E = mc2 , where E is energy content, m
is mass (which varies according to speed) and c is the velocity of light. When
Einstein was 26, he put forward an idea which changed the world. His idea
revolutionized our conception of the physical universe; its consequences have
shaken human society. Einstein’s achievement is one of the glories of man.
Unfortunately, the scientist’s great idea first was used not for the benefit of man, but
for his destruction. When he realized the ominous consequences of his fatal equation
and the responsibility he bore and vehemently protested against the military use of
his discovery. But in vain. Besides, it became clear that the benefits of the so-called
peaceful use of nuclear energy become also highly questionable. Some great ideas

may lead to still greater disasters. This was the triumph and tragedy of the genius.

Active Words and Expressions
benefit — mpUHOCUTH KOPUCTH
prove — TIOBOJIUTH

comprehend — ocsratu
responsible — BimOBIaTbHUIM
consequence — BUCHOBKH,HACITIIKH
remarkable — Bu3HauHMIA

velocity — MIBUAKICTb

discovery — BIIKpUTTS
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glory — ciaBa

in vain — 1apma
vehemently — cTpiMKO
meantime — THM 4acOM
universe — BCECBIT

ominous — 3JI0BICHUNA

Answer the following questions
1. When and where was Einstein born?
. What sciences he was interested in?
. Where did he study?
. When did he receive the Nobel Prize?

2
3
4
5. Einstein was against the Nazis, wasn’t he?
6. What was happened in 1939?

7. Can you name Einstein’s famous equation?

8. Did Einstein’s great idea change the world?

9. What facts produced a strong impact on Einstein’s moral outlook?

10. Could Einstein have foreseen the tragical consequences of his discovery?

Exercises

1. Translate the following word combinations into Ukrainian:

the mysteries of the universe; to be interested in; divorce; around the world; Nazis;
fatal equation; peaceful purposes; benefit of man; velocity of light; human society;

ominous consequences; military use; nuclear energy.

2. Finish the sentences according to the text:

1. ...who completely changed the way that people saw our world and the universe.
2.He wasn’t a good student ...

3.He went to work at the Swiss ...

4 FEinstein became so well-known that he ...
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5. ...and they burned most of his books.
6. When World War II broke out ...

7. In 1941 the American government ...
8. The mass of a body is a measure ...
9. Einstein’s achievement is one ...

10. ...against the military use of his discovery.

3. Fill in the blanks with the correct words. Use is,are,some.

1. There ... cereal in the cabinet. 2. There ... eggs in the refrigerator. 3. There ...
cookies in the cabinet. 4. There ... bananas on the counter. 5. There ... rice in the
refrigerator. 6. There ... bread on the counter. 7. There... oranges on the counter. 8.
There ... apples in the basket. 9. There ... peanut butter in the cabinet. 10. There ...

doughnuts on the counter. 11. There ... coffee in the cup.

WILHELM ROENTGEN AND HIS DISCOVERY

Wilhelm Conrad Roentgen was born on March 17, 1845 in the border region of
Germany and Holland, in Lenepe. He received his college education in Zurich in the
very polytechnic, which later studied Einstein. Passion for physics led him after
graduation in 1866 to continue physical education. Defended his thesis in 1868 on
his Ph.D., he worked as an assistant at the Department of Physics, first in Zurich,
then in Giessen, and then in Strasbourg. There was a good X-ray experimental school
and became a first-class experimenter. He produced the exact measurement of the
ratio CV for gases, viscosity and dielectric constant of a number of liquids,
investigated the elastic properties of crystals, their piezoelectric and pyroelectric
properties, and measured the magnetic field by moving charges (current X-rays).
Some important studies performed X-ray with his disciple, one of the founders of
Soviet physics A. F. loffe. Research related to electromagnetism, crystal physics,
optics, and molecular physics. In 1895 he opened a radiation with a wavelength

shorter than the wavelength of ultraviolet rays (Xrays), further called X-rays, and
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investigated their properties: the ability to be reflected, absorbed, and ionize the air,
etc. Suggested by proper design of tube obtaining X-rays -reclining platinum anode
and cathode concave: the first took photographs with the help of X-rays.

His experience has demonstrated that the magnetic field is generated by moving
charges, and was important to create Lorentz electron theory. Many papers have been
devoted to the X-ray properties of liquids, gases, crystals, electromagnetic
phenomena, discovered the relationship of electrical and optical phenomena in
crystals. For the discovery of rays that bear his name in 1901 Roentgen first among
physicists won the Nobel Prize. From 1900 until the last days of his life (he died
February 10, 1923) he worked at the University of Munich. Of great interest are
medical applications of X-rays. Since Rontgen’s discovery that X-rays have been
developed for their use in medical imaging. Radiology is a specialized field of
medicine. Radiographers employ radiography and other techniques for diagnostic
imaging. Indeed, this is probably the most common use of X-ray technology.
X-rays are especially useful in the detection of pathology of the skeletal system, but
are also useful for detecting some disease processes in soft tissue. Some notable
examples are the very common chest X-ray, which can be used to identify lung
diseases such as pneumonia, lung cancer. In some cases, the use of X-rays is
debatable, such as gallstones or kidney stones. Also, traditional plain X-rays pose
very little use in the imaging of soft tissues such as the brain or muscle. Imaging
alternatives for soft tissues are computed axial tomography, magnetic resonance
imaging (MRI) or ultrasound. Since 2005, X-rays are listed as a carcinogen by the
U.S. government. The most notable uses of X-ray: X-ray crystallography in which
the pattern produced by the diffraction of X-rays through the closely spaced lattice
of atoms in a crystal is recorded and then analyzed to reveal the nature of that lattice.
X-ray astronomy, which is an observational branch of astronomy, which deals with
the study of X-ray emission from celestial objects. X-ray microscopic analysis,
which uses electromagnetic radiation in the soft X-ray band to produce images of

very small objects. X-ray fluorescence, a technique in which X-rays are generated
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within a specimen and detected. The outgoing energy of the X-ray can be used to
identify the composition of the sample.

Among the important early researches in X-rays were Professor Ivan Puluy, Sir
William Crookes, Johann Wilhelm Hittorf, Eugene Goldstein, Heinrich Hertz,
Philipp Lenard, Hermann von Helmholtz, Nikola Tesla, Thomas Edison, Charles
Glover Barkla, and Max von Laue. In a humorous case of hindsight, Lord Kelvin

said “X-Rays are a hoax”.

Active Words and Expressions
experimenter — eKCIIepUMEHTATOP
carcinogen — KaHIIEpOTeH

lung diseases — iereHeB1 3aXBOPIOBaHHS
Viscosity — B’SI3KICTh

fluorescence — QuroopeciieHIis
platinum anode — mIaTUHOBUIA aHO
investigate — JOCIIKyBaTH

magnetic resonance imaging (MRI) — marnitHo-pe3onancHa Tomorpadis (MPT)
medical imaging — MEUYHHI 3HIMOK
disciple — y4eHb, MOCIIIOBHUK

soft tissues — M’siki TKAHUHU

skeletal system — kicTkoBa cuctema
lung cancer — pak siereHiB

radiology — pasiosoris

Answer the following questions

1. What is Wilhelm Conrad Roentgen?

2. Why and where did he continue physical education?
3. Did he become a first-class experimenter?

4. Who was the disciple of Roentgen?

5. What was opened by Roentgen in 18957
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6. How many papers have been devoted to the X-ray properties?
7. What had happened in 19017?

8. What is radiology?

9. What is the medical usage of X-rays?

10. Could you name the important early researches in X-rays?

Exercises

1. Translate the following sentences into English

1. Binsrensm Konpaa Pentren napoauscs 17 6epesns 1845 poky B IpUKOPAOHHIH
obusacti mixk ["ommanaieto Ta HimeyunHoro y micti Jlenern.

2. Bin oznepxaB TexHiuHy OCBITY B L{topuxy, B Tiif caMiif TEXHIYHIN IIKOJI, B KA
mi3HiIIe HaBYaBcsl EXHINITEHH.

3. Bin nmpamtoBaB Hajg TOYHUMH BHUMIPIOBAaHHSMHU BIJIHOIIEHHS 00’€My IS Ta3iB,
B’A3KOCTI Ta HaJa JICICKTPUYHOIO IPOHMKHICTIO JESIKUX PIJUH, JOCIIKYyBaB
BJIACTUBOCTI TMPY>KHOCTI KPHUCTANIB, I1X II’€30€IEKTPUYHI Ta MIPOEIEKTPUYHI
BJIACTUBOCTI, BUMIPIOBaB MarHiTHE MOJI€ PyXOMHX 3aps/IiB.

4. YacTuHY BaXXJIUBUX JOCTITKEHb PEHTreH BUKOHAB 31 CBOIM yYHEM, 3 OJIHUM 13
3aCHOBHHMKIB pamstHcbKoi disuku A. @. Hodde.

5. Hum Oynm 3poOJieHI HAyKOBI JOCIIDKCHHS CTOCOBHO €IICKTPOMArHETHU3MY,
(b13UKK KpUCTaJIiB, ONTUKH, MOJIEKYJISIPHOT (Pi3UKH.

6. Woro JOCJII HAOYHO MPOJIEMOHCTPYBAB, 1[0 MAarHiTHE TMOJ€ YTBOPHOETHCS
PYXOMHMH 3apsilaMu 1 MaB BaXKJIMBE 3HAYCHHS U1 CTBOpeHHs JlopeHiiem #oro

€JIEKTPOHHO1 TEOPIi.

2. Finish the sentences according to the text:
1. Passion for physics led him...

2. He produced the exact measurement of...

3. ...the ability to be reflected, absorbed, and ionize the air, etc.
4. His experience has demonstrated that the magnetic field...

5. ...Roentgen first among physicists won the Nobel Prize.

6. Since Rontgen’s discovery that X-rays have...

152



7. Radiographers employ radiography...
8. X-rays are especially useful in the detection...
9. ...such as gallstones or kidney stones.

10. Among the important early researches in X-rays were...

3. Translate the following sentences:

1.Having been used for a long time, the instrument partly lost its former efficiency.
2. The pressure range being beyond the limits of the existing diagram, data have
been calculated by other means. 3. Drawing curves gives us a means of showing the
relation existing between the two constants. 4. Wishing to find out the cause of the
fault, they examined the device in all its details. 5. The charge due to the presence of
these electrons is called space charge.6. By raising the filament temperature, we
increase the number of electrons emitted. 7. In order to design

the contrivance in question, one should take into consideration the following factors.
8. Some 100 years ago steam engines were first introduced, the valves being hand-
operated.9. The next point to be studied is the geometry of the parts to be welded.
10. The stored energy can be dissipated in various ways, these ways having been

dealt with in the previous article.

4. Write full sentences. Use am, is, are.

Model: (my shoes very dirty). My shoes are very dirty.
1. My bed ... very comfortable.

Your cigarettes ... in your bag.

I ... not very happy today.

This restaurant...very expensive.

The shops... not open today.

Mr. Kelly’s daughter...six years old.

The houses in this street ...very old.

The examination... not difficult.

A S AN A A

Those flowers ...very beautiful.
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IVAN PULUY - ROENTGEN’S PREDECESSOR

Among illustrious names in Ukrainian scientific research one of the least known is
that of Ivan Puluy (1845-1918), whose valuable contribution to world science has
not been duly appreciated up to this day. Like many other prominent scientific
figures whose tragic fate had torn them away from native soil, he lived and toiled
abroad, among strangers. Thousands of scientists and researches of Ukrainian origin
played an outstanding role in many branches of the world’s civilization,

culture, and science. In Ukraine’s tragic history the brain drain of her best cultural
figures and scientific minds began as early as the 17thcentury.

Their influence found its reflection in science, literature, music, art, construction,
even in language and mannerisms. Ukrainian professors contributed largely to
research carried out at the Universities of the USA and Canada, Berlin and Paris,
Prague and Bratislava, Warsaw and Sofia. Their scientific gains went down in
history, their inventions and discoveries are appreciated and remembered nowadays
by thankful humanity. The greatest scientist of the Austro-Hungarian Empire of the
second half of the 19th century, Ivan Puluy, investigated unseen
X-rays, later known as Roentgen’s rays. His incandescent lamps were far more
perfect than those invented by T. Edison. Puluy contributed, to some extent, to the
invention of miners’ lamps, telephone networks, neon signs, etc. Together with P.
Kulish he effected the first Ukrainian translation of the Bible, and was the first to
translate into Ukrainian Prayer-book, Psalter as well as a geometry text-book.

Traditionally Roentgen’s name is associated with invisible rays penetrating through
wood, metals, paper, leather, etc. Professor Wilhelm Roentgen began to investigate
X-rays on November 8, 1885, his discovery being to a great extent, a
stroke of good luck. And on January 23, 1896 W. Roentgen made a public report in
Wurzburg informing the scientific world about his invention which was then an early
stage of development. Five years later Roentgen’s work was awarded the

Noble Prize.
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To tell the truth, Puluy’s investigation of the mysterious X-rays began, however,
much earlier, at least a dozen years before. As far back as 1877, on his own
conception, Puluy worked out cathode ray-tubes and their photographs (as well as
the results of investigation) were published in scientific papers of the Vienna
Academy of Sciences. For the invention and construction of the vacuum lamp he
was awarded the Silver Medal at the World Electrotechnical Exhibition in Paris in
1881. Photoprints by means of unknown rays were received in 1886, but Puluy’s
indecision prevented him from publishing scientific results and the pioneer ideas
were unrealized through the scientist’s own negligence.

Puluy’s priority in the study and investigation of X-rays was undoubted though his
data had not been properly recorded. By the time Roentgen made his tests, professor
Puluy had published 100 pages on his own works on the subject of cathode lamps
and invisible rays. Puluy’s whole life was completely devoted to science — he was
physicist, mathematician, philosopher, electrotechnician, architect, pedagogue,
linguist (he knew 15 foreign languages), besides being a writer, investigator,
experimenter. In his youth he studied physics, mathematics, astronomy, and later on
he taught these and other exact sciences. Generations of young people of his time
owe a great lot to the famous scientist. Puluy’s Fund which existed up to 1939
allotted stipends to poor students from Ukraine. Living in Prague since the autumn
of 1884 till his death on January 31, 1918, Ivan Puluy did his best to contribute to
the science of the country whose sons and daughters have given their due to the

memory of the great Ukrainian scientists.

Active Words and Expressions
humanitarian — rymanict
exhibition — BucTaBka
illustrious — cnaBeTHU

tear away from — BiJlipBaTH BiJ
mannerism — MaHepa

pioneer ideas — HOBaTOPChKI
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a stroke of good luck — napyHok g0 1yMKH
incandescent lamp — mammodka po3xaproBaHHS
Psalter — IlcanTup

allotted stipends — BUIINISAB CTUTICHTIT

priority — mplopuTeT, IepeyBaHHs B yaci

appreciate — moBa)kaTH, OI[IHIOBATH

Answer the following questions

1. Who is Roentgen’s predecessor?
. Was Ivan Puluy’s contribution to world science duly appreciated?
. When did the brain drain from Ukraine begin?

. Where did Ukrainian humanitarian go to work to?

2
3
4
5. What physical phenomenon did Puluy investigate?
6. When did Puluy begin investigating X-rays?

7. What field of knowledge was Puluy competent in?
8. What did he do together with P. Kulish?

9. What are the properties of X-rays?

10. What foreign Universities did Ukrainian scientists work at?

Exercises
1. Name the word-building elements, translate into Ukrainian.

Importance — important — unimportant; consider — consideration — considerable; refer
— referable — reference — referential; oppose — opposite — opposition; know —
knowledge; practice — practical — unpractical; rich — enrich — enrichment; add —
addition — additional; frequency — frequent — frequently; person — personal —

impersonal.

2. Finish the sentences according to the text:
1. ...he lived and toiled abroad, among strangers.
2. In Ukraine’s tragic history the brain drain of her best...

3. Their influence found its reflection in...
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4. ...the USA and Canada, Berlin and Paris, Prague and Bratislava, Warsaw and
Sofia.

5. Ivan Puluy investigated...

6. ...into Ukrainian Prayer-book, Psalter as well as a geometry text-book.

7. ...were published in scientific papers of the Vienna Academy of Sciences.

8. Puluy’s priority in the study and investigation...

9....he was physicist, mathematician, philosopher, electrotechnician. ..

10. Puluy’s Fund which existed up to 1939...

3. Translate the following sentences:

1. This brief description of some methods used in our work covers only a few of the
problems encountered. 2. The resistance being very high, the current in the circuit is
low. 3. The test referred to above can be easily made. 4. There is always water vapour
in the air, the amount depending upon various conditions. 5. Until now we have been
discussing reactors from which no power is being taken. 6. The region of highest
resistance is the point of contact between the pieces being welded. 7. Some of the
effects produced by an electric current are discussed in the following chapter.8. The
filament heated, the electrons leave its surface and travel to the plate. 9. Multiplying
the mass of a moving body by its velocity, we shall get its momentum. 10. The
problem having excited a great deal of discussion, a series of tests had to be carried

out.

4. Write positive or negative sentences. Use the forms to be.

1. Paris ... the capital of France. 2. I ... interested in football. 3. 1 ... hungry.4. It ...
warm today. 5. Rome ... in Spain.6. I ... afraid of dogs. 7. My hands ... cold. 8.
Canada ... a very big country.9. The Amazon ... in Africa.10. Diamonds ...

cheap.11. Motor racing ... a dangerous sport. 12. Cats ...big animals.
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Module 5. Test
1. Wind-power systems harness energy from:

a) Ocean waves

b) Solar radiation

¢) Air currents

d) Geothermal vents

2. What is the significance of the distribution of wind speed in wind power
generation?

a) It impacts the efficiency of wind turbines

b) It affects the temperature of the atmosphere

c) It determines the strength of ocean waves

d) It influences the direction of tidal movements

3. How is electricity generation from wind power typically achieved?
a) By converting wind energy into mechanical energy

b) By transforming wind energy into heat energy

c¢) By converting wind energy into electrical energy

d) By harnessing wind energy to generate nuclear reactions

4. Hydroelectric power plants utilize the energy of:
a) Ocean currents

b) Geothermal heat

c) Water flow

d) Sunlight

5. What is the primary source of energy in a nuclear power plant?
a) Solar radiation

b) Tidal movements

c¢) Nuclear reactions

d) Wind energy

6. How does an atomic power plant contribute to the energy grid?
a) by regulating temperature

b) By producing wind energy

c) By generating electrical energy through nuclear reactions

d) By storing excess energy

7. A thermal power station converts thermal energy into:
a) Electrical energy

b) Mechanical energy

c¢) Geothermal energy

d) Tidal energy

8. What is the primary function of thermal steam-turbine power plants?
a) To regulate wind speed
b) To produce electricity from solar energy
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c) To convert geothermal energy
d) To generate electrical energy from heat

9. How does the role of electricity impact future energy systems?
a) By minimizing the use of fossil fuels

b) By increasing reliance on geothermal energy

c¢) By reducing nuclear reactions

d) By optimizing solar power production

10. How does the efficiency of wind-power systems vary with the distribution of
wind speed?

a) It remains constant

b) It increases linearly

c) It decreases exponentially

d) It is directly proportional to wind speed

11. What are the environmental benefits associated with the use of hydroelectric
power plants for generating electricity?

a) Reduced air pollution

b) Increased soil erosion

c¢) Enhanced noise pollution

d) Decline in water quality

12. What advancements in technology are crucial for shaping the role of
electricity and its future?

a) Integration of renewable energy sources

b) Development of efficient storage systems

c) Enhancement of energy transmission networks

d) Implementation of advanced grid management techniques

13. What were the long-term environmental impacts of the chernobyl nuclear
power station disaster?

a) Increased air and water pollution

b) Growth of natural habitats

c¢) Improved soil fertility

d) Reduced health risks for the local population
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