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BBEJIEHUE

Bropass wacte ydyeOHOro mocoOusi mpemHa3HaYeHa B IEPBYIO OUYepelb IS
CTYIEHTOB 3-4 KypCOB, M3y4alOUIUX TUCUUIUIMHY «AHTIUHCKUN SI3BIK HAYYHBIX U
TEXHUYECKHX Npodeccuit» B TPyNIe C YriyOJIeHHBIM H3YY€HHUEM aHTJIMHCKOTO
s3pika. OJIHAKO OHO MOXET OBITh NMPUMEHEHO W Kak IMocoOue MO W3Y4SHHIO
AHIJIMACKOTO  sA3bIKa BO BpeMsl AayJuUTOPHBIX 3aHATHH CO  CTyIEHTaMu
JIEKTPOTEXHUYECKOTO HAIMpPABICHMS, a TAKXKE NPU CAMOCTOSITEIbHOM H3YyYCHHH
aHrmiickoro s3pika. [locoOue MOXeT OBITh MOJE3HO aclUpaHTaM, H3y4aroUIuM
AHTJIMICKUHN SI3BIK.

YuyebHoe mocoOMe TmpeanonaraeT WHTEHCHBHYIO JOMAIIHIOK IIOATOTOBKY
CTYIEHTOB K 3aHATUSAM. B CBSI3M C 3THM pEKOMEHIyeTcs 3aroTOBUTh pabouyro
TeTpajgb I0 AHMVIMICKOMY #A3BIKY M B HEH BBIIOJHATH JOMAIIHUE 33JaHUS —
TOTOBUTHCSA K YpOKy. K 3TOMy k€ ypOKy OTHOCSITCS M HOBBIE CIIOBA, IPUBEICHHBIC
K Kaxnaomy ypoky B pasnene APPENDIX. Kaxnasiit ypok paccuuTaH Ha ABa-Tpu
AyIUTOPHBIX 3aHATHSL.

OTJICJTBHBIG 3alaHuA TIOMCUYCHBI <(3Bé3}IOI~IKOI>'I>); OHH SABJIAIOTCS
HEOOS3aTCIIEHBIMA W BBITTOJHAIOTCS 10 YKEJTAHHUIO CTYACHTaAMH, KOTOPBIE XOTAT
TOBBICUTH CBOM YPOBCHb 3HAHUM aHTJIMHACKOTO S3bIKa WK YAY4YIIUTH OLICHKY.
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UNIT 22. EARLY HISTORY OF ELECTRICITY

Overview
= Reading and Vocabulary: Early history of electricity.
= Supplementary Information: Propagation of radio waves.
= Language focus: Reduced time clauses.
= Reading and Speaking: Small is beautiful

Reading and Vocabulary

Reading

Four sentences have been removed from the text. Choose from the sentences
A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Early history of electricity

Let us now turn our attention to the early facts, that is to say, let us see how it all
started.

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 up all of man’s knowledge
electrical effects. [ 1 ] 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, 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 which could be
obtained by a person coming into contact with the electric fish.

Nobody knew that the above phenomena were due 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 400 years, or so. [ 2] 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 and fifty years old. In spite of their
having been employed for such a short period of time, they play a very 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. [ 3 ]

5.

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. [ 4 ] 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 Russia,
France and Italy made their contribution as well as the Englishmen and the
Germans.

Reading comprehension

Ex.1.

A. As early as about 600 B.C. (that is, before our era) he discovered that when
amber was rubbed, it attracted and held minute light objects.

B. 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.

C. He proved the electric current is always accompanied with magnetic field.

D. 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.

E. Needless to say, it took a long time before scientists learned how to make
use of electricity.

Ex.2. Give short 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 people in the past? 5. Did Gilbert work in
the field of electricity? 6. Have you ever carried 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?

Vocabulary

Ex.3. Define the following terms.
manifestation of electricity, light objects, observation, refrigerator, process of
rubbing, electrical phenomena, learned men, to be engaged
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Supplementary Information
Propagation of radio waves

Radio waves from a transmitting aerial can travel in one or more of three
different ways.

Surface or ground wave. This travels along the ground, following the
curvature of the earth’s surface. Its range is limited mainly by the extent to which
energy is absorbed from it by the ground. Poor conductors, such as sand, absorb
more strongly than water, and the higher frequency the greater the absorption is.
The range is about 1500 km at low frequencies (long waves).

Sky wave. It travels skywards and, if it is below a certain critical frequency
(typically 30MHz), is returned to earth by the ionosphere. This consists of layers of
air molecules stretching from about 80km above the earth to 500km. On striking the
earth, the sky wave bounces back to the ionosphere where it is again gradually
refracted and returned earthwards as if by ‘reflection’. This continues until it is
completely attenuated.

The critical frequency varies with the time of day and the seasons. Sky waves of
high frequencies can travel thousands of kilometers but at VHF and above they pass
through the ionosphere into outer space.

Space wave. For VHF,UHF, and microwave signals, only the space wave,
giving line of sight transmission, is effective. A range of up to 150km is possible on
earth if the transmitting aerial is on high ground and there are no intervening
obstacles such as hills, buildings, or trees. Space waves are also used for satellite
communications.

Ex.1. Complete table below. Use information from the text.

Surface wave Sky wave Space wave

Frequencies

Travels

Range

Difficulties

Language focus
Reduced time clauses
Study these two actions: 1) Ground waves pass over sand. 2) Ground waves lose
energy.
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We can link these actions to make one sentence, using a time clause: When
ground waves pass over sand, they lose energy.

Because the subject of both actions is the same — ground waves — there is a
shorter method we can use to link the actions: When passing over sand, ground
waves lose energy.

When + -ing shows that Action 2 happens during the same period as Action 1.

Now study these two actions: 1) The sky wave strikes the earth. 2) The sky
wave bounces back again.

Again we can link these actions to make one sentence, using a time clause:
When the sky wave strikes the earth, it bounces back again.

We can also link the actions in a shorter way: On striking the earth, the sky
wave bounces back again.

On + -ing shows that Action 2 follows immediately after Action 1.

Ex.1. Link these pairs of actions. Use short ways when this is possible.

1 a) The switch is closed. b) Current flows through the primary of the
transformer.

2 a) The radar signal strikes a plane. b) The radar signal is reflected.

3 a) A cell discharges quickly. b) A cell may become hot.

4 a) The TV receives signals from the remote control. b) The TV follows your
instructions.

5 a) The radar receiver receives the reflected signal. b) The signal is compared
with the transmitted signal.

6 a) You choose a course in electronics. b) You think carefully about your
future.

7 a) Microwave signals strike a high building. b) Microwave signals are
deflected.

8 a) You make a recording. b) You should ensure the recording levels are
satisfactory.

9 a) The alarm detects an intruder. b) The alarm triggers an audible warning.

10 a) The remote control button is pressed. b) The television set changes
channel.

Reading and Speaking
Small is beautiful
Before you start
Discuss the question: How are these things carried from one place to another?
a) electricity  b) radio signals  c) gas

-8-



Ex.1. Read the text and choose the best title, A, B, or C.
A) The history of cabling and telecommunications. is a common short way of saying ‘for each’.
B) A short introduction to optical fibres. means to touch with your hands.
C) Uses of glass in industry and technology. 9. means in a way that produces a good result and doesn’t waste
time, energy, or resources.

are tubes for carrying cables.

el

Optical fibres started to replace some uses of copper cables in the 1970s. They
are made from glass and are usually about 120 micrometres in diameter. Some of
the most common everyday uses are in telecommunications, close-circuit television
(CCTV), and cable television.

1. Optical fibres carry signals more efficiently than copper cable and with a
much higher bandwidth. This means that fibres can carry more channels of
information over longer distances.

2. Optical fibre cables are much lighter and thinner than copper cables with the
same bandwidth. This means less space is needed in underground cabling ducts.

3. Itis difficult to steal information from optical fibres. They are not harmed by
electromagnetic interference, for example from radio signals of lightning. They
don’t ignite so they can be used safely in flammable atmospheres, for example in
petrochemical plants.

4. Optical fibres are more expensive per metre than copper. However, one
optical fibre can carry many more signals than a single copper cable and the longer
transmission distances mean that fewer expensive repeaters are required. Also,
copper cable uses more electrical power to deliver the signals.

5. Optical fibres can’t be spliced as easily as copper cable. Employees need
special training to handle the expensive splicing and measurement equipment.

Ex.2. Read the text again and match the headings (A-E) with the paragraphs (1-
5).
A Training and skills B Size and weight C Security D Price  E Capacity

Ex.3. Which paragraphs describe advantages of optical fibres and which describe
disadvantages?

Ex.4. Complete the definitions (1-9) below with the words in italics in the text.

1.A is one millionth of a metre.

2. The is the distance across a circle.

3.A substance is one that burns easily.

4. means joining the ends of two cables together.
5.To means to start to burn.

-9- -10-



UNIT 23. FROM THE HISTORY OF ELECTRICITY

Overview
= Reading and Vocabulary: From the history of electricity.
= Information transfer: Describing a process.
= Language focus: Prepositions of Place — Movement — Time.
= Reading and Speaking: Electric current serves us in a thousand ways.

Reading and Vocabulary
Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

From the history of electricity

There are two types of electricity, namely, electricity at rest or in a static
condition and electricity in motion, that is, the electric current. Both of them are
made up of electric charges, static charges being at rest, while electric current flows
and does work. [ 1]

Let us first turn our attention to static electricity. For a long time it was the only
electrical phenomenon to be observed by man. As previously mentioned at least
2,500 years ago, or so, the Greeks knew how to get electricity by rubbing
substances. However, the electricity to be obtained by rubbing objects cannot be
used to light lamps, to boil water, to run electric trains, and so on. It is usually very
high in voltage and difficult to control, besides it discharges in no time.

As early as 1753, Franklin made an important contribution to the science of
electricity. He was the first to prove that unlike charges are produced due to rubbing
dissimilar objects. To show that the charges are unlike and opposite, he decided to
call the charge on the rubber — negative, and that on the glass — positive.

In this connection one might remember the Russian academician V.V. Petrov.
[ 2] Asaresult he was the first scientist in the world who solved that problem.

Who does not know that the first man to get the electric current was Volta after
whom the unit of electric pressure, the volt, was named? [ 3 ] Galvani observed that
the legs of a dead frog jumped as a result of an electric charge. He tried his
experiment several times and every time he obtained the same result. He thought
that electricity was generated within the leg itself.

-11-

Volta began to carry on similar experiments and soon found that the electric
source was not within the frog’s leg but was the result of the contact of both
dissimilar metals used during his observations. However, to carry on such an
experiment was not an easy thing to do. [ 4] To increase the effect obtained with
the one pair of metals, Volta increased the number of these pairs. Thus the voltaic
pile consisted of a copper layer and a layer of zinc placed one above another with
layer of flannel moistened in salt water between them. A wire was connected to the
first disc of copper and to the last disc of zinc.

The year 1800 is a date to be remembered: for the first time in the world’s
history a continuous current was generated.

Volta’s Short Biography. Volta was born in Como, Italy, on February 18, 1745.
For some years he was a teacher of physics in his home town. Later on he became
professor of natural sciences at the University of Pavia. After his famous discovery
he travelled in many countries, among them France, Germany and England. He was
invited to Paris to deliver lectures on the newly discovered chemical source of
continuous current. In 1819 he returned to Como where he spent the rest of his life.
Volta died at the age of 82.

Reading comprehension

Ex.1.

A. Thus, they differ in their ability to serve mankind as well as in their
behaviour.

B. He spent the next few years trying to invent a source of continuous current.

C. He was the first to carry on experiments and observations on the
electrification of metals by rubbing them one against another.

D. As aresult, he invented radio.

E. His discovery developed out of Galvani’s experiments with the frog.

Ex.2. Read the text and find the answers to these questions.

1. What types of electricity do you know? 2. What is the difference between
electricity at rest and electricity in motion? 3. What kind of experiments did
Galvani carry on? 4. What did Franklin prove? 5. What are the two kinds of
electrical charges? 6. Who was the first to produce a continuous current? 7. What
can you say about the behaviour of static charges? 8. What did Volta take interest
in? 9. What did Volta’s discovery result in? 10. What did Volta’s device consist of?
11. Where did he spend the rest of his life?

-12-



Vocabulary

Ex.3. Find synonyms from the text to the following words (in bold).

to obtain electricity, by rubbing materials, to move trains, difficult to drive,
different objects, to solve task, to execute an experiment, to produce electricity,
analogous experiment, quantity of pairs, direct current

Ex.4. Learn to recognize the following international words.
static, voltage, control, contact, salt, disc, zinc, biography, lecture, civilization,
vacuum, practical

Information transfer
Ex.1. Explain these abbreviations. Check your answers by looking quickly
through the text below: 1) AF; 2) RF; 3) AM; 4) FM.

Radio frequency (RF) waves are used to carry audio frequency (AF) waves over
long distances through the air. The audio signals can be combined with the RF
carrier wave in such a way that it varies the amplitude of the carrier. This gives an
amplitude-modulated (AM) carrier wave (see Fig. 1). In a frequency-modulated
(FM) wave, the audio signal is combined with the RF carrier wave to vary the
frequency of the carrier (see Fig. 1).

AF signal RF carrier AM signal FM signal
yO=(1-x"")sin(x) yl(x)=sin(5x)  y2(x)=y(x)-yl(x) y3(x)=sin(5x+y(x))

WaNANS 11111 P 1
VAR LU LA

Figure 1
Aerial amplified )
modulated modulated AF ampllﬁed loud-
RF carrier RF carrier SIgnal AF Speaker
I, | RF - RF ~ Detector of ~ AF _’_AF power
tuner amplifier| = |demodulator|” |amplifier amplifier
Figure 2
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The block diagram of a radio is shown in Fig. 2 below. The tuner selects the
required RF wave from those picked up by the aerial. The selected RF wave is
amplified and passed to the detector, which separates the audio modulation from the
RF carrier wave. The audio frequency amplifier then amplifies the audio signal to
make it strong enough to drive the loudspeaker.

A typical radio tuner circuit consists of an inductor and aerial
capacitor connected in parallel (see Fig. 3). The size of the aerial
inductance coil can be kept small by winding it on a ferrite rod
core.

The RF waves fed to the tuner cause the circuit to oscillate.
The impedance of the circuit is smallest and the oscillation is
greatest at a particular frequency known as the resonant
frequency. This frequency is determined by the values of the -
inductance and the capacitance. By using a variable capacitor, the Fi. 3
circuit can be tuned to the required radio frequency, and the &
selected RF wave passed on to the RF amplifier.

Ex.2. Explain what happens at each stage in this flowchart, which shows how a
radio works. The first and last stages are done for you.

Component — Function: 1) aerial — receives weak RF signals; 2) RF tuner - ... ; 3)
RF amplifier - ... ; 4) detector - ... ; 5) AF amplifier - ... ; 6) loudspeaker —
converts the audio signal into sound.

Ex.3. Read about “Describing a process”.

When describing a process, it can be useful first to make a flowchart like the
one in Ex.2, showing the stages in the correct sequence. You can then expand the
flowchart to include a brief description of what happens at each stage.

The next step is to turn your flowchart into a written description. You can help
your readers by making the order of the stages with sequence markers. The most
common markers are: firstly, next, following that, then, after that, finally.

We can summarize this advice with a flowchart:

Make a flowchart showing the main stages — Add a brief description of each
stage — Turn the flowchart into a full description — Add sequence markers to guide
your readers.

Ex.4. Describe how a radio deals with a radio signal. Base your description on
the flowchart in the latter Task.

-14-



Language focus

Grammar and Vocabulary

Prepositions of Place — Movement - Time
Ex.1. Look through the pictures. Learn to recognize the Place-Movement

prepositions.
under o ®

in/inside on at near over . above

oe% 5 .?.: YY) 7

round/around through among between behind  in front of
Z ACTOSS dowy 4e
onto into out of past against
. % %
next to/by/beside over from . towards

Ex.2. Consider the rest prepositions.
in + cities / towns / streets / the suburbs / an armchair / danger / the middle of /
the queue
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at + house number (at 23 Oxford st) / home / school / university / work / the
bus-stop

on + the floor / the outskirts / a chair / foot / holiday

by + bus / taxi / car / helicopter / plane / train / coach / ship / boat / air / sea
But on a/the bus / plane / train / coach / ship / boat — in a taxi / car / helicopter

Ex.3. Fill in the Place prepositions: in, inside, outside, at, near, under, below,
over, above, round, around, among, between, behind, in front of, opposite, against,
next to, by, beside, from ... to.

1. The voltaic pile consisted of a copper layer and a layer of zinc placed one ...
another with layer of flannel moistened in salt water ... them. 2. For some years
Volta was a teacher of physics ... his home town. 3. He carried on experiments on
the electrification of metals by rubbing them one ... another. 4. The block diagram
is shown ... figure. 5. The aerial inductance coil is wound ... a ferrite rod core. 6.
Electrical devices are used ... the laboratory. 7. Electric energy finds its most use

.. industry. 8. Great masses of metal are melted ... furnaces. 9. Decimal numbers
were invented ... India. 10. The temperature ... the hotel is usually about -5°C; ...
the temperature can be much lower even as low as -40°C. 11. There are nine planets

.. the solar system. 12. The temperature ... Sun’s surface is above 5,500 degrees
Centigrade, the temperature ... its centre is as high as 20 million degrees
Centigrade. 13. Early units of measurement included the distance ... the elbow ...
the fingers. 14. Rods of fixed lengths still varied ... country ... country. 15. SI units
are widely adopted ... the world. 16. The British systems of English units are used

.. Britain. 17. The Soviet Russia initially was ... almost all the developed countries
as for the power industry. 18. The capacity of secondary battery systems ranges ...
100 mAh ... 2000 Ah. 19. Their useful life ranges ... 2 ... 20 years; this will
depend, ... other things, upon the number of charge—discharge cycles and the type
and construction of battery used. 20. Placing a kettle full of cold water ... the fire is
quite an ordinary thing. 21. The temperature of boiling water is always the same ...
the same atmospheric pressure. 22. ... the Fahrenheit scale the boiling point of
water is taken as 212°. 23. Besides the principal components mentioned ... there are
many additional parts of the plant. 24. ... both schemes the exhaust vapour is
condensed ... condenser. 25. The largest generators used ... major power stations
are usually turbo-generators. 26. Sky wave travels skywards and, if it is ... a certain
critical frequency (typically 30MHz), is returned to earth by the ionosphere. 27.
Ionosphere consists of layers of air molecules stretching ... about 80km ... the earth

.. 500km.
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Ex.4. Fill in the Movement prepositions: over, through, along, across, up, down,
onto, off, into, out of, past, from ... to, towards.

1. The electric motor transforms electric energy ... mechanical energy. 2. ... the
end of the eighth century an Indian astronomical textbook was brought to Baghdad.
3. The North American transmission system is interconnected ... a large power grid
known as the North American Power Systems Interconnection. 4. An air
thermometer consisted of a glass bulb and a glass tube, the latter being immersed ...
a coloured liquid. 5. Water falling ... its raised position, energy changes ...
potential ... kinetic energy. 6. The path ... which the electrons travel must be
complete otherwise no electric power can be supplied ... the source ... the load. 7.
As a current flowing ... a conducting medium the heat is produced. 8. Surface wave
travels ... the ground, following the curvature of the earth’s surface. 9. Sky waves
of high frequencies can travel thousands of kilometers but at VHF and above they
pass ... the ionosphere ... outer space. 10. Ground waves pass ... sand.

Ex.5. Get to know the prepositions of Time

AT IN ON
at 8:15 in the morning/afternoon/evening | on Sunday
at Christmas/Easter in July (months) on Monday etc.
at night/midnight/noon | in summer (seasons) on March 28"

at the weekend in 1991 (years)

in the 20" century

on a winter night

Note: on time = at the right time
in time = early enough, not late
before

at 8:30 = exactly at that time
by 8:30 = not later than that time,

Ex.6. Fill in the Time prepositions.

1. The electric current was born ... the year 1800. 2. ... that time, the Arabs
were still using the Greek numeral system. 3. Shakespeare was born ... 23 April,
1564 and he died ... the same day ... 1616. 4. ... early times measurements were
made by comparing things with parts of the human body. 5. ... 1980-s the Soviet
Union has occupied the place behind but the USA. 6. The battery is ... present the
most widely used means of storing electrical energy.
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Reading and Speaking
Electric current serves us in a thousand ways

The electric current was born in the year 1800 when Volta constructed the first
source of continuous current. Since that time numerous scientists and inventors
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 do without electric lamps, without vacuum
cleaners, refrigerators, washing machines and other electrically operated devices
that are widely used today. In fact, telephones, lifts, electric trams and trains, radio
and television have been made possible only owing to the electric current.

The student reading this article is certainly familiar with the important part
which the electric current plays in everyday life. From the moment when he gets up
in the morning until he goes to bed at night, he widely uses electric energy. Only
when going to the institute either on foot or by bicycle, can he do without
electricity. In fact, it is well known that electric current is necessary for the
operation of trolley-buses, trams and modern trains.

During the day the student will also use some electrical devices working in the
laboratory, making use of the telephone, the lift, the tram and so on. As for the
evening, if he studies or reads by an electric lamp, watches television, goes to the
theatre or cinema, he certainly uses electricity.

Some people are more familiar with the various applications of the electrical
current in their everyday life than they are with its numerous industrial applications.
However, electric energy finds its most 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 is 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.

These are only some of the various industrial applications of the electric current
serving us in a thousand ways.

Ex.1. Give short answers to the following questions.

1. Does the motor find wide application in industry? 2. Is Volta a Russian
scientist? 3. Does your friend go to the institute on foot? 4. Did you go to the
theatre yesterday? 5. Is there an electric lamp on your table? 6. Has your friend
bought a new bicycle? 7. Are there many trolley-buses and trams in your town? 8.
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Do you watch television every day? 9. Do you use electrical devices? 10. Can you
do without electricity? 11. Does the electric motor transform electrical energy into
mechanical energy? 12. Does the electric current play an important part in our life?
13. Is the electric current necessary for the operation of trolley-buses and trams? 14.
Is your house heated by an electric furnace?

Ex.2. Form 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.
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.

Ex.3. Put all the possible questions to the following sentences.
1. The electric motor finds wide application in industry.
2. Russian scientists contributed greatly to the science of electricity.

Ex.4. Form sentences using the following expressions.
to play a part in; to go on foot; to do without; to make use of; to be familiar
with; to go to bed; to go by bicycle; to be born; to contribute to; to flow like water

Ex.5. Translate the following groups of words.

B HOBCC}IHGBHOﬁ KU3HHW, NPOMBINUICHHOC NPUMCHCHHUE, I1€Yb, HarpeBacMas
9NIEKTPUYECTBOM; BaXXHOE NPUMEHEHHE; INpeoOpasylomuid  MeXaHHYECKYIO
SHEPIHUI0; MOCTOSIHHBIA TOK; NPH dJEKTPUUECKON JIaMIle; B pe3yabTaTe; Oyaromaps
JNEKTPUYECTBY; CMOTPETh TEIIEBU30P BEUCPOM

Ex.6. Find the wrong statements and correct them in several sentences.

1. It is impossible to measure the temperature of hot flowing metals. 2. The
industrial application of the electric current contributes to the technological
progress. 3. We use few electrical devices in our everyday life. 4. Modern
civilization can do without the electric current. 5. The electric motor operates all
electrical devices.

Ex.7. Find the correct answer out of the three given below.
What device

-19-

1. measures the temperature of hot metals? a) refrigerator; b) pyrometer; c)
motor

2. transforms electrical energy into mechanical energy? a) bicycle; b) telephone;
¢) motor

3. lifts objects weighing hundreds of tons? a) electric crane; b) electric furnace;
¢) vacuum cleaner

4. lights your room? a) tram; b) lift; ¢) lamp

Ex.8%. Speak on:

1. The use of the electrical current in industry.
2. The use of the electrical current in everyday life.
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UNIT 24. FROM THE HISTORY OF SOVIET
ELECTRIFICATION

Overview
= Reading and Vocabulary: From the history of soviet electrification.
= Information transfer: Dialogues.
=  Language focus: Dialogues.
= Reading and Speaking: Storage batteries.

Reading and Vocabulary
Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

From the history of soviet electrification

Power industry is the economical base of all the industrial states, XX century
having been the period of its intensive development.

December, 22 is the red-letter day for all the power industry workers in
Ukraine. It started being celebrated from 1920, when State plan to electrify Soviet
Russia ('OB3JIPO) was adopted. [ 1 ] That plan was completely realized before ten
years had passed.

Year | Installed | Electricity Such development rate of the power
capacity, | production, | industrial base which took place in the USSR
GW TW-h had been never seen in the world yet. While the
1945 11 43 Soviet Russia initially was behind almost all the
1950 20 91 developed countries as for the power industry, by
1955 37 170 1980-s the Soviet Union had occupied the place
1960 67 292 behind but the USA.
1965 115 507 Development rate of the installed capacity
1970 166 740 and electricity production in the USSR is
1975 217 1038 illustrated by the following data table.
1980 284 1294 The tendency was to construct the electric
1985 315 1545 power plants of the big installed capacity. [ 2 ]
1990 320 1674 Atomic power industry was characterized by

fast development. [ 3 ]
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Hydro-power engineering was greatly attended. In European part of the USSR,
the building of the hydroelectric power station cascade was over upon rivers the
Volga and the Kama. Analogous plants were intensively built on the rivers of
Caucasia. In Siberia, such powerful hydroelectric plants were built as Ust-Ilimskaya
(3.3GW), Sayano-Shushenskaya (6.4 GW), Bratskaya (4.5 GW), Krasnoyarskaya (6
GW).

Electricity supply network developed intensively as well. By 1990, there were
11 energy systems in the USSR, furthermore, 9 of them were connected with each
other. [ 4] Electric systems were interconnected by the overhead lines having
voltage level 500 kV (30348km), 750 kV (2811 km) and 1150 kV (958 km).

There was a tendency to integrate the USSR electric system with electric
systems of European countries. By the end of 1980-s the unique intergovernmental
energetic association appeared. It joined the states of Council for Mutual Economic
Assistance. It was named the power supply system “Mir”. It possessed the summary
installed capacity more than 400 GW. It was the biggest in the world and occupied
huge territory from Berlin to Ulan Bator. It was in 1991 when the USSR
disintegrated and the control structure of the supply system changed. In 1993 the
power supply system “Mir” fell to pieces.

Reading comprehension

Ex.1.

F. They occupied 2/3 of the state territory with more than 80% of population.

G. Wind power plants developed intensively as well.

H. Tt provided the building of 30 new region electric power stations with total
capacity 1750 MW during 10-15 years.

I. By 1990, there were more than 80 plants each with capacity 1 GW and
higher in the USSR, they producing more than halve of electricity.

J. Atomic power industry had passed from the atomic plant of Obninsk with
capacity 5 MW (1955) to plants with capacity 4000 MW (1990).

Ex.2. Read the text and find the answers to these questions.

1. What is the red-letter day for all the power industry workers in Ukraine? 2.
Which plan was completely realized before ten years had passed? 3. What place in
the world had the Soviet Union occupied by 1980-s as for the power industry? 4.
How many energy systems were in the USSR? 5. What voltage level did the
overhead lines interconnecting electric systems have?
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Information transfer
Dialogues

Before you start

There are different ways to transfer the information. Symbols, pictures, tables,
schemes, diagrams, and graphics may be used. However, conversations and
dialogues are last but not least ways for information transfer. They allow sharing
impressions, expressing opinion and so on. Below, some dialogues touching some
aspects of the university life are proposed.

1. So, who do you work for?

I work for a large technical university called DonNTU. We have four main areas
of business — education, science, delivery of the second education, sports.

And which side of the business do you work in?

Education and science. I work for electrotechnical faculty. We teach students of
two fields of study: electrical engineering and electrical technologies as well as
electrical mechanics.

Where are DonNTU headquarters?

In Donetsk, in the first campus. But the university has operations in some more
cities of Donetsk region.

2. What does your university educate in exactly?

We educate students mostly in technical sciences, we specialise in metallurgy,
power engineering and mining engineering but we’re hoping to diversify into
liberal education such as economic science and philosophy.

And where do you sell your graduates to?

We prepare foreign engineers for states of Africa, Asia and the Middle East.
However, the domestic market accounts for about 90 per cent of our total
preparations.

3. How many people does your university employ?

We have over three thousand employees. We have about two thousand
professors and teaching people and the rest are admin and maintenance staff. We
started off with only dozens of professors and 200 students, so our science force has
grown a lot.

What’s your annual number of graduates?

It was just over four thousand graduates last year.

4. How long has the university been in business?
23

For over ninety years. The original institute — mining technical school — was
founded in 1921 in accordance with the government decision.

When did it become DonNTU?

In 2001 — when it was renamed from the state technical university into the
national technical university.

What does DonNTU stand for?

Donetsk national technical university.

Language focus
Dialogues
Ex.1. Read the notes to the dialogues above.
I work for electrotechnical faculty. Note the use of for.

We have four main areas of business. This is how we talk about the business
directions.

We teach students ... Note the use of the present simple for situations which are
generally true (NOT we are teaching ...)

... the university has operations in some more cities ... Another way of talking
about parts of the university in other places: We have education facilities in more
than five cities.

We educate in ... Note the use of in.

We specialise in metallurgy ... Note the use of specialise in to refer to the main
business of a university.

... for states of Africa, Asia and the Middle East. Note the use of for. Note: the UK,
the EU, the Middle East. No the with most countries or continents: France,
Australia, South America.

The domestic market accounts for about 90 per cent of our total preparations. Note

the use of account(s) for. Exports account for 60 per cent of our total production.
Metallurgical engineers account for about 10 per cent of our range of graduates.
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We have over three thousand employees. Other ways of talking about the number of
employees: We employ 1000 people in our Gorlovka university branch. There are
200 people working here.

We have about two thousand professors and teaching people ... Note the use of
people: our production people, our maintenance people.

... the rest are admin and maintenance staff. Admin is short for administrative.

... our science force has grown a lot. Science force is used here for people who
work for the science purposes: we need to increase our science force.

The original institute was founded in 1921 ... was founded means was started. Note
the use of the passive.

What does DonNTU stand for? We use stand for when we want to know what
letters are in a name represent: USSR stands for the Union of the Soviet Socialist
Republics.

Reading and Speaking
Ex.1. Read the text in 3 minute and find the definitions of “primary cells”,
“secondary cells”.

Storage batteries

The battery is at present the most practical and widely used means of storing
electrical energy. The storage capacity of a battery is usually defined in ampere-
hours (Ah); energy is strictly defined in kilowatt-hours (kWh) or joules, but since
the voltage of a particular battery system is normally fixed and known, the Ah
definition is more convenient. The terms battery and cell are often interchanged,
although strictly a battery is a group of cells built together in a single unit.

Batteries can be classified into primary and secondary types.

A primary battery stores electrical energy in a chemical form which is
introduced at the manufacturing stage. When it is discharged and this chemically
stored energy is depleted, the battery is no longer serviceable. Applications for
primary batteries are generally in the low-cost domestic environment, in portable
equipment such as torches, calculators, radios and hearing aids.

A secondary or rechargeable battery absorbs electrical energy, stores this in a
chemical form and then releases it when required. Storage batteries are made up of
a number of rechargeable cells, often called secondary cells to distinguish them
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from primary cells. Secondary cells are made of several different materials but all
work on the principle of reversible chemical action between two dissimilar
electrodes (plates) immersed in an active solution (electrolyte). Particular battery
designs are, of course, much more complicated and have several plates in parallel,
closely packed with insulating separators.

Once the battery has been discharged and the chemical energy depleted, it can
be recharged with a further intake of electrical energy. Many cycles of charging and
discharging can be repeated in a secondary battery. Applications cover a wide
range. In the domestic environment secondary batteries are used in portable hand
tools, laptop computers and portable telephones. Higher powered applications in
industry include use in road and rail vehicles and in standby power applications.
The capacity of secondary battery systems ranges from 100 mAh to 2000 Ah. Their
useful life ranges from 2 to 20 years; this will depend, among other things, upon the
number of charge—discharge cycles and the type and construction of battery used.

Ex.2. Find English equivalents to the following Russian word combinations.

[lupoko wHcHoONB3yeMoe CpPEACTBO, XUMHUYECKH 3amacéHHass OJHeprus,
IIPUHAMATH DJIEKTPUUYECKYI0 OJHEPrHi0, YTOOBI OTIMYUTH HX OT MEepPBUYHBIX
9JIEMEHTOB, Ha OCHOBE OOpPaTUMOr0 XHMHYECKOTO NEeWCTBUS, HW3OISALHOHHBIC
MIPOKJIAAKH, TOPTATHBHBIE NPOTPAMMHBIE CPEICTBA, PE3EPBHBIE SHEPreTHYECKHUE
CpencTBa.
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UNIT 25. A BRIEF HISTORY OF AMERICAN ELECTRIC
POWER SYSTEMS

Overview
= Reading and Vocabulary: A brief history of American electric power
systems (beginning).
= Information transfer: Dialogues.
= Language focus: Dialogues.
= Reading and Speaking: History of thermometers. Harnessing solar energy.

Reading and Vocabulary

A brief history of American electric power systems

Over the past century, the electric power industry continues to shape and
contribute to the welfare, progress, and technological advances of the human race.
The growth of electric energy consumption in the world has been nothing but
phenomenal. In the United States, for example, electric energy sales grew to well
over 400 times in the period between the turn of the century and the early 1970s.
This growth rate was 50 times as much as the growth rate in all other energy forms
used during the same period. It is estimated that the installed capacity per capita in
the U.S. is close to 3 kW.

Edison Electric Illuminating Company of New York inaugurated the Pearl
Street Station in 1881. The station had a capacity of four 250-hp boilers supplying
steam to six engine-dynamo sets. Edison’s system used a 110-V dc underground
distribution network with copper conductors insulated with a jute wrapping. In
1882, the first water wheel-driven generator was installed in Appleton, Wisconsin.
The low voltage of the circuits limited the service area of a central station, and
consequently, central stations proliferated throughout metropolitan areas.

The invention of the transformer, then known as the “inductorium,” made ac
systems possible. The first practical ac distribution system in the U.S. was installed
by W. Stanley at Great Barrington, Massachusetts, in 1866 for Westinghouse,
which acquired the American rights to the transformer from its British inventors
Gaulard and Gibbs. Early ac distribution utilized 1000-V overhead lines. The
Nikola Tesla invention of the induction motor in 1888 helped replace dc motors and
hastened the advance in use of ac systems.
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The first American single-phase ac system was installed in Oregon in 1889.
Southern California Edison Company established the first three phase 2.3 kV
system in 1893.

By 1895, Philadelphia had about twenty electric companies with distribution
systems operating at 100-V and 500-V two-wire dc and 220-V three-wire dc,
single-phase, two-phase, and three-phase ac, with frequencies of 60, 66, 125, and
133 cycles per second, and feeders at 1000-1200 V and 2000-2400 V.

The subsequent consolidation of electric companies enabled the realization of
economies of scale in generating facilities, the introduction of equipment
standardization, and the utilization of the load diversity between areas. Generating
unit sizes of up to 1300 MW are in service, an era that was started by the 1973
Cumberland Station of the Tennessee Valley Authority.

Underground distribution at voltages up to 5 kV was made possible by the
development of rubber-base insulated cables and paper-insulated, leadcovered
cables in the early 1900s. Since then, higher distribution voltages have been
necessitated by load growth that would otherwise overload low-voltage circuits and
by the requirement to transmit large blocks of power over great distances. Common
distribution voltages presently are in 5-, 15-, 25-, 35-, and 69-kV voltage classes.

The growth in size of power plants and in the higher voltage equipment was
accompanied by interconnections of the generating facilities. These
interconnections decreased the probability of service interruptions, made the
utilization of the most economical units possible, and decreased the total reserve
capacity required to meet equipment-forced outages. This was accompanied by use
of sophisticated analysis tools such as the network analyzer. Central control of the
interconnected systems was introduced for reasons of economy and safety. The
advent of the load dispatcher heralded the dawn of power systems engineering, an
exciting area that strives to provide the best system to meet the load requirements
reliably, safely, and economically, utilizing state-of-the-art computer facilities.

Extra higher voltage (EHV) has become dominant in electric power
transmission over great distances. By 1896, an 11-kv three-phase line was
transmitting 10 MW from Niagara Falls to Buffalo over a distance of 20 miles.
Today, transmission voltages of 230 kV, 287 kV, 345 kV, 500 kV, 735 kV, and 765
kV are commonplace, with the first 1100-kV line already energized in the early
1990s. The trend is motivated by economy of scale due to the higher transmission
capacities possible, more efficient use of right-of-way, lower transmission losses,
and reduced environmental impact.

In 1954, the Swedish State Power Board energized the 60-mile, 100-kV dc
submarine cable utilizing U. Lamm’s Mercury Arc valves at the sending and
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receiving ends of the world’s first high-voltage direct current (HVDC) link
connecting the Baltic island of Gotland and the Swedish mainland. Currently,
numerous installations with voltages up to 800-kV dc are in operation around the
world.

In North America, the majority of electricity generation is produced by
investor-owned utilities with a certain portion done by federally and provincially (in
Canada) owned entities. In the United States, the Federal Energy Regulatory
Commission (FERC) regulates the wholesale pricing of electricity and terms and
conditions of service.

The North American transmission system is interconnected into a large power
grid known as the North American Power Systems Interconnection. The grid is
divided into several pools. The pools consist of several neighboring utilities which
operate jointly to schedule generation in a cost-effective manner.

A privately regulated organization called the North American Electric
Reliability Council (NERC) is responsible for maintaining system standards and
reliability. NERC works cooperatively with every provider and distributor of power
to ensure reliability. NERC coordinates its efforts with FERC as well as other
organizations such as the Edison Electric Institute (EEI). NERC currently has four
distinct electrically separated areas. These areas are the Electric Reliability Council
of Texas (ERCOT), the Western States Coordination Council (WSCC), the Eastern
Interconnect, which includes all the states and provinces of Canada east of the
Rocky Mountains (excluding Texas), and Hydro-Quebec. These -electrically
separate areas exchange with each other but are not synchronized electrically.

The electric power industry in the United States is undergoing fundamental
changes since the deregulation of the telecommunication, gas, and other industries.
The generation business is rapidly becoming market-driven. The power industry
was, until the last decade, characterized by larger, vertically integrated entities. The
advent of open transmission access has resulted in wholesale and retail markets.
Utilities may be divided into power generation, transmission, and retail segments.
Generating companies (GENCO) sell directly to an independent system operator
(ISO). The ISO is responsible for the operation of the grid and matching demand
and generation dealing with transmission companies as well (TRANSCO). This
scenario is not the only possibility, as the power industry continues to evolve to
create a more competitive environment for electricity markets to promote greater
efficiency.

The industry now faces new challenges and problems associated with the
interaction of power system entities in their efforts to make crucial technical
decisions while striving to achieve the highest level of human welfare.
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Reading comprehension
Ex.1. Read the text and find the answers to these questions.

1. When was the first power station inaugurated in the USA? 2. When was the
first water wheel-driven generator installed in the USA? 3. Why was the service
area of the first power station limited? 4. Whose invention helped replace dc motors
by induction ones? 5. Where was the first three phase system established? 6. How
many electric companies operated in Philadelphia by 1895? 7. What positive
subsequences did the consolidation of electric companies result in? 8. What made
the underground distribution of electricity to be possible? 9. Why were the
interconnections of the generating facilities necessary? 10. What was central control
of the interconnected systems introduced for? 11. What is the extra high voltage
energy transmission motivated by? 12. Who regulates the wholesale pricing of
electricity in the United States? 13. What does the North American Power Systems
Interconnection include? 14. Who is responsible for maintaining system standards
and reliability? 15. What has the advent of open transmission access resulted in? 16.
Why does the power industry continue to evolve? 17. What new challenges and
problems does the electric industry now face?

Information transfer

Dialogues
1. So, is it difficult to be a university’s pro-rector on teaching and educational
work?

Not, at all. The principal university task is to provide students with all necessary
facilities to obtain proper education. We simply try to meet all the students’
requirements.

What does your job involve?

I’'m in charge of the educational process running. I have to make sure our
educational process runs smoothly.

What does the university propose to its students?

The University has a well-established reputation for providing high quality
teaching, learning and research.

All of our programmes are designed to offer students an effective combination
of academic study and practical experience. In addition, students also have the
opportunity to develop a range of transferable skills, such as computing, languages
and communication skills.

Do you teach foreign students?
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If you choose to study at DonNTU, you’ll benefit from the University’s
worldwide profile, and have the opportunity to meet and get to know some of the
500 international students who are studying with us. Our international students
come from over 70 different countries and bring with them a diversity and
enthusiasm which enriches the DonNTU experience for everyone.

Who do you report to?

I report to the university’s rector and he reports to Minister of science and
education.

2. What do you do?

I’m in guard staff of the university.

Tell me about how you work here.

We work in teams. There are about four to six people in each team. Each team
member is responsible for the safety at the university territory. I’'m training to be a
team leader. I’'m paid double-time if I work at holidays.

What sort of shift-system do you operate?

We have a two-shift system — that’s two twelve-hour shifts each weekday.
Today I’'m on the day shift.

Do you ever have to do the night shift?

Yes, sometimes. I don’t like working nights — I have problems sleeping during
the day.

3. As a lecturer, do you think, your university provides with high-quality education?

Yes, certainly, the university’s academic units are currently in the process of
redevelopment. Every lecturer delivers some disciplines. We are multi-skilled so we
can rotate jobs. I like that. It stops the work getting boring.

Is the proposed system flexible?

Flexibility and choice are keys to the success of students. The combination of
Major/Minor courses allows students to choose in more than one area of study that
can be pursued through to the Honours year. Major/Minor degrees are honours
degrees combining the study of two disciplines. This modern way of completing
honours degree level student is constantly being developed.

How many hours do you work a week?

I do a forty-hour week. However, I’'m on flexi-time for my job depends on the
classes schedule.

Do you do overtime?

Yes, I work additionally for teaching and methodical department.

And how many weeks holiday do you get a year?
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Eight — plus public holidays. I usually take eight weeks off in summer.

4. Oh, I see you are a student. Where do you study?

I study at the technical university. DonNTU has grown to become one of the
largest universities in Donetsk with over 15,000 students. It is located in the heart of
Donetsk.

Can you give additional information? Maybe, I’1l enter the university this year.

Check our website for more information about what specialties are available at
any particular time. General advice can be sought from the University by giving us
a call or visiting any of our Open Days where staff will be happy to give you help.

5. Would you explain a way to the entrance examination room?

It is on the second floor, room number 211. The stairs are just to the left of main
entrance.

Would you give general information of the university?

Well, DonNTU has grown to be acknowledged as one of the leading vocational
educational providers in the country. We offer a wide range of programmes, all of
which have a strong focus on ensuring that our graduates have the opportunity to
enter a successful career in their chosen discipline. The learning environment which
you will find at DonNTU is second to none. All of our facilities have been specially
built to meet the specific needs of our students now and in the future.

Is it a comfortable place to study?

DonNTU is rightly regarded as an extremely welcoming and friendly place for
studying. You’ll be on first name terms with your lectures and will benefit from our
small class sizes and working on group projects with your fellow students. The
university has students with a wide range of backgrounds, from local school
leavers, to PhD students from the other countries of the world and in DonNTU we
are proud that we provide a friendly, modern and effective place of learning for all
our students.

And what about the faculty for part-time students?

OK, we have corresponding faculty. Our strong commitment to increased
access and lifelong learning is illustrated by the fact that we have over 4,000 mature
students and one of the largest number of part-time students in Donetsk.

6. Oh! We are happy to welcome you for an Open Day in our campus. I'm a

member of the student self-government.
And what about free time of students?
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I have to liaise very closely with our students. So, I know, that with a lot of
universities, Donetsk is not short of places to meet the student pocket. You’ll also
find that away from the classroom DonNTU students know how to enjoy
themselves.

Language focus
Dialogues
Ex.1. Read the notes to the dialogues above.
We ... try to meet all the students’ requirements. Note the application of to meet ...
the requirements. It means to correspond.

What does your job involve? This is how we ask about job duties. If involve is
followed by a verb, use —ing: My job involves checking the safety of our university.

I’m in charge of the educational process running. This means you are the person in
control and you have responsibility. Note: NOT I am the responsible of the
workshop.

I have to make sure our educational process runs smoothly. Some other ways of
talking about job responsibilities and duties: I take care of after-sales service. I look
after the maintenance side of the laboratory. It’s my job to check knowledge
quality.

Who do you report to? This is how we ask who someone’s immediate boss is.
Each team member is responsible for the safety at the university territory. Note the
use of for after responsible. A verb must be in the —ing form: He’s responsible for

ordering spare parts. She’s responsible for classes scheduling.

I’m paid double-time if I work at holidays. This means you will earn twice what
you normally earn.

We have a two-shift system ... Note: NOT a two-shifis system. Note the use of
hour, NOT hours: Three eight-hour shifts. A 40-hour week.

Today I’'m on the day shift. Note the use of on. Other ways of talking about shifts:
I’'m doing the night shift this week. I don’t like working nights.
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... university provides with high-quality education. Note the application of a
preposition with after the verb provide.

We are multi-skilled so we can rotate jobs. This means you are skilled in many
areas.

I’'m on flexi-time. This means your hours are flexible. You don’t work fixed hours.

Do you do overtime? This means to work extra time, in addition to your normal
hours: I’'m working overtime this weekend.

I usually take eight weeks off in the summer. Note the use of off to mean not
working: She’s off sick today. I'm having New Year’s Week off this year.

Would you explain ... Would you give ... This is polite way to ask somebody for
help.

Environment ... is second to none. It means to be a leader.
... part-time students. It means the students combine their job with learning.

I have to liaise very closely with out students. To /iazise means to work closely with
someone.

Open Days means the university organizes the excursions through the university
territory such as laboratories, auditoriums for future students to give them
additional positive information about the university.

Reading and Speaking
Ex.1. Read and translate the text. Answer the question: which information from
the text is known and which is new for you.
History of thermometers
Placing a kettle full of cold water on the fire is quite an ordinary thing. This time
we will do it to carry out a simple experiment. Placing a finger into the kettle from
time to time, we find that the water is gradually becoming hotter and hotter, until it
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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 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 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
coloured 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 small equal parts or 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°.

Some time 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 market 0°C and the boiling point is marked 100°C, the
letter C indicating this scale. This temperature scale is employed in the Soviet as
well as in most other countries of the world.
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Speaking of thermometers, one must make reference to the pyrometer. We know
of its being used measuring temperatures that are too high for mercury
thermometers. We also know of its finding wide application in industry.

Ex.2. Fill in the blanks with suitable words and word combinations given
below.

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. The Fahrenheit scale is mainly used
in ... 6. Galileo’s air thermometer was sensitive to ... 7. The scientists worked out
the plan of their ... research.

coloured, Centigrade, measuring, English-speaking countries, air thermometer,
indicating, changes of atmospheric pressure, scientific

Ex.3. For the verbs in (a) find suitable nouns in (b).
a) 1. to carry out; 2. to put into; 3. to contribute to; 4. to solve; 5. to deliver; 6.
to take part in; 7. to go
b) 1. research; 2. a problem; 3. on foot; 4. an experiment; 5. operation; 6.
science; 7. a lecture

Ex.4. For the nouns in (a) find suitable attributes in (b).
a) 1. water; 2. problem; 3. thermometer; 4. device; 5. bulb; 6. scientist; 7.
point
b) 1. famous; 2. boiling; 3. glass; 4. cold; 5. scientific; 6. electrical; 7.
mercury

Ex.5. Translate the following word combinations.

temperature scale, lightning conductor, freezing point, human body, German-
speaking countries, measuring instrument, temperature difference, boiling point,
atmospheric pressure, numerical data, mercury thermometer, electrical device

Ex.6. 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 to measure
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
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difference between the mercury thermometer and the pyrometer? 10. When does
water freeze?

Ex.7. Find wrong statements and correct them.

1. We can do without the thermometer when we need exact data on the
temperature of the body. 2. The thermometer is the very instrument for protecting
buildings from thunderstorms. 3. As early as 1602 Galileo invented the Centigrade
scale. 4. An air thermometer consisted of a metal bulb containing mercury and
connected to a glass tube. 5. The glass tube in the air thermometer was immersed
into water. 6. Water is the very liquid that is used in thermometers. 7. The
Fahrenheit scale is widely employed all over the world. 8. Water temperature falls
when a kettle is put on the fire. 9. Mercury is not used in thermometers at present.

Ex.8. Read and translate the text.
Harnessing solar energy

The experiments on solar cells gave the possibility to collect enough data to
predict the possible performance of solar stations. These experiments have led to
the building of a solar furnace developing temperatures of 3,000°C in a sunray focal
point. Electricity generated by such an installation costs less than that generated by
a steam power-station.

Power cells of the size of a matchbox have been developed to convert solar
energy into electricity. Such cells can accumulate sufficient energy in one bright
day to power a large transistor radio for ten days.

Ex.9. Point out which of the sentences contains the information from the text.

1. It is quite possible that some day coal and other fuel may be replaced by
atomic energy. 2. Solar stations will produce cheap electric energy in the near
future. 3. The experiments on atmospheric electricity were made by many
outstanding scientists.
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UNIT 26. LOMONOSOV. PYOTR KAPITSA

Overview
= Reading and Vocabulary: Lomonosov.
= Language focus: Verbs and related nouns. The Gerund.
= Reading and Speaking: Pyotr Kapitsa.

Reading and Vocabulary
Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Lomonosov

The great Russian scientist, outstanding poet and enlightener, Lomonosov was
born in the village of Denisovka (now Lomonosovo), far off in the North, on
November 19, 1711. [ 1] The boy longed for knowledge, he longed to master
science. That longing was so great that at the age of 19 he left his father’s home and
started on foot for Moscow in spite of the long distance and the cold winter.

He experienced great want and countless hardships during his student years both
in Moscow and later on in Germany where he had been sent to complete his
education. Studying at the academy, he got only 3 copecks a day, that scholarship
being his only means of living.

[ 2] In addition to the Russian language, he had a good knowledge of foreign
languages, namely German, French, Greek and, last but not least, Latin which was
the international language of science at that time. At the age of 35 Lomonosov was
already an experienced professor and an academician.

It is quite impossible to name a scientific problem he did not turn his attention
to. [ 3 ] He knew by experience that it was useless and unreliable if it did not find
practical application and could not, therefore, serve the good of his people and his
country. He always tried to find practical application for the phenomena studied.

Lomonosov possessed an unusual capacity for work. His scientific activity
lasted but 25 years, but in these 25 years he carried out an extraordinary amount of
useful, educational work in various fields of scientific and cultural life. He carried
on scientific research in natural science and made numerous reports on the results
of his achievements. He lectured to students and translated the works of various
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foreign scientists into Russian for he wanted to educate “our own Newtons”. For
this very purpose he founded Moscow University and wrote his odes as well as
numerous books on the Russian language and literature, on physics and so on.

For many years the great scientist carried on systematic laboratory-experimental
work both in physics and chemistry for, according to him, without observation and
experiment there could be no progress in science. In this connection, one might ask:
“Do you know that Lomonosov organized the first chemical laboratory in our
country?” One more question: “Who built the first glass-making factory in Russia?”
It was Lomonosov, of course!

As a materialist, Lomonosov studied physical properties of bodies on the basis
of the molecular and atomic theory. He developed the kinetic theory of gases, the
molecular kinetic theory of heat and first discovered the law of conservation of
matter and momentum. [ 4 ] As a result, many of his discoveries became invaluable
contribution to world science.

From the very first and to the last days of his life, he struggled alone for Russian
science and the enlightenment of the Russian people.

Reading comprehension

Ex.1.
A. He invented the first in the world source of direct current.
B. He also found that light, heat and electricity are different forms of motion.
C. Nevertheless, theory alone left him dissatisfied.
D. He mastered natural science as well as history, philosophy and engineering.
E. He was very young when he easily mastered reading and writing.

Ex.2. Answer the following questions.

1. Was Lomonosov born in Russia? 2. In what year was he born? 3. What did he
long for? 4. Why did he leave his father’s home? 5. Did he complete his education
in America? 6. What subjects did he master? 7. What foreign languages did he
know? 8. How long did his activity last? 9. Did Lomonosov deliver lectures to
students? 10. For what purpose did he found Moscow University? 11. Who
organized the first chemical laboratory in Russia? 12. What theories did
Lomonosov develop?
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Vocabulary

Ex.1. Translate the following words paying attention to the suffixes and
prefixes.

countless, education, scholarship, impossible, to dissatisfy, observation,
materialist, physical, unusual, extraordinary, conversation, invaluable, enlightener,
possibility, to occupy, sunny, useful, discovery

Ex.2. Learn to recognize the following international words.
poet, academy, professor, academician, international, activity, cultural,
university, literature, chemistry, materialist, gas

Ex.3. For the words given in (a) find suitable prefixes in (b).
a) natural; to organize; possible; to satisfy; ordinary; valuable; large; to
cover; to write; to charge; usual
b) re; in; im; un; dis; extra; super; en

Language focus

Verbs and related nouns
Ex. 1. Each of these verbs has a related noun ending in -er or -or which refers
to an instrument or component. Complete the line of nouns. Translate them.
You have met these nouns in this and earlier units.
Example: record — recorder
1 oscillate; 2 transmit; 3 transform; 4 charge; 5 rectify; 6 process; 7 amplify;
8 collect; 9 detect; 10 tune; 11 resist; 12 conduct; 13 protect; 14 protract;
15 convert; 16 break; 17 receive; 18 modulate; 19 translate; 20 produce

Grammar and Vocabulary

The Gerund (verb+ing)
The -ing form is used:

1. as a noun. Inhaling the fumes is dangerous.

2. as a participle. The temperature of hot flowing metals can be measured by the
electric pyrometer.

3. as an adverbial participle. During the day a student uses some electrical devices
working in the laboratory, making use of the telephone, the lift, the tram and so
on.

4. after love, like, dislike, hate, enjoy, adore. I like reading books best of all.

5. after start, begin, stop, finish. Let’s start doing lab. Stop talking!
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6. after go for physical activities. I go playing volleyball every Sunday. I go
consulting students every Saturday.

7. after certain verbs (avoid, admit, confess to, deny, look forward to, mind,
object to, prefer, regret, risk spend, suggest, etc). I can’t stand cooking. |
don’t mind helping you with the lab.

8. after the expressions: I’m busy, it’s no use in, it’s (no) good, it’s worth, what’s
the use of, be used to, there’s no point (in). In order to obtain the better results
it’s worth trying another instrument with less range.

9. after prepositions. In case of the data absence you leave the table without filling
in.

10. after hear, see, sound to emphasize an action in progress. | saw her crossing

the street (I saw her while she was crossing the street). [ saw her cross the street (I

saw her when she had crossed the street).

Ex.2. Translate the following sentences paying attention to the Participle.

1. The student is translating an article on generators. 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 Mr.
Novikov. 6. The article translated by the student is difficult. 7. The translated article
is devoted to electrical machines. 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. 11. The article being translated is about the application of electricity.

12. Speaking of the electrically operated devices, one can mention the induction
motor. 13. Having mentioned the name of Volta, the teacher spoke about his
invention. 14. The pyrometer used in industry is a device measuring temperature.
15. The pyrometer showing the temperature of metals melted in furnaces is also an
electrical device. 16. Making this instrument, we could not do without a machine
operated by electricity. 17. Going along the streets, one can see running trams,
trolley-buses, buses and cars. 18. Being widely used in industry, electrical motors
are also used in every home.

Reading and Speaking
Pyotr Kapitsa

Ex.1. Read the text below in 3 minutes and chose the sentences which contain
the information about Kapitsa’s activities.
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P. Kapitsa, an outstanding Soviet physicist, was born in Kronshtadt in the family
of a general in 1894. He graduated from the Petrograd Polytechnic Institute in 1919.
Kapitsa took great interest in physics while still at the institute.

In 1921 Kapitsa was sent to England on Lenin’s instructions to renew scientific
contacts. He worked in the famous Cavendish Laboratory headed by Rutherford.
Kapitsa was elected a member of the Royal Society for his outstanding scientific
work in the production of large magnetic fields.

In the middle of 1930s he organized the Institute of Physical Problems near
Moscow. It was here that Kapitsa concentrated his attention on the research of
superlow temperatures of liquid helium and superconductivity. He showed that
helium conducted heat so well because it flowed with remarkable ease.

After the Great Patriotic War his scientific activity was directed to space
research.

In 1950s Kapitsa also turned his attention to ball lightning — a phenomenon in
which plasma exists for a much longer period than it was superposed.

Kapitsa was awarded a Nobel Prize for his great contribution to world science in
1978.

Today there are few names in the history of physics that can be placed next to
his.

Ex.2. Find in the text English equivalents to the following Russian word
combinations.

1. ... cocpenorounna CcBOE BHUMAHHME HA MHCCICIOBAHUM CBEPXHU3KHX
TeMIepaTtyp; 2. ... BO30OHOBUTh HaydHbIE KOHTAKTHI; 3. ... INIa3Ma CYIIECTBYET
ropaszio 0ojee JUIUTENbHBIN IEPHOJ BDEMEHHU.
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UNIT 27. THERMAL POWER STATION. FUNCTION AND
ABILITY

Overview
= Reading and Vocabulary: Thermal power station.
= Information transfer: Describing diagrams.
= Language focus: Function and ability. The Absolute Participle
Construction.
= Reading and Speaking: If there were no electricity.

Reading and Vocabulary

Four sentences have been removed from the text. Choose from the sentences
A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Thermal power station

Power stations are plants or installations designed for electricity production.

Depending on peculiarities of technological process of energy conversion and
kinds of energetic source used the electric power stations are divided onto thermal
power stations, nuclear power stations, hydroelectric power stations, hydroelectric
pumped storage power plants, gas turbine power plants.

A modern thermal power station is known to consist of four principal
components, namely, coal handling and storage, boiler house, turbine house,
electric part. Besides the principal components mentioned above there are many
additional parts of the plant. [ 1 ] A steam turbine requires a boiler 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 the 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 reach
open air. A modern thermal power station is equipped with some turbine generator
sets 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 where one of three fuels may be used — coal, oil and
natural gas. Coal continues to be the most important and the most economical of
these fuels.

Thermal electric power station designed for electricity production only is called
condensing plant. [ 2 ]
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Condensing power stations possess big power and are designed on high initial
parameters of steam and low final pressure (high vacuum). [ 3 ] As higher initial
parameters p, and f, before turbine are and lower final pressure of steam py is as
higher efficiency is.

There are two major type heat schemes of steam-turbine condensing plants
using organic fuel, namely: without intermediate steam superheating and with
intermediate steam superheating. In the first case, supplying with heat during cycle
takes place only at steam generation and its superheating to chosen superheating
temperature; while in the second case, together with steam superheating before
turbine the energy is supplied to steam after it working in high pressure part of
turbine. Efficiency of the second scheme is much higher but the scheme is more
complex and needs right choosing of initial, final and intermediate steam
parameters. However, in both schemes the exhaust vapour is condensed in
condenser, which is cooled with technical water circulating in pipes. Turbine steam
condensate is fed to deaerator by condensate pump through regenerative heaters.
[ 4] Deaerated water is fed to steam-generator economizer (waste gas heater) by
feed-pump through regenerative heaters.

Notes and comments

The steam to drive the turbine ... is generated ... Note the use of infinitive.
Another way to say the same is as follows: The steam which drives the turbine ... is
generated ... .

As higher ... parameters ... are ... as higher efficiency is. Note the use of as ...
as in order to set the cause-and-effect relation. Another way to say the same is as
follows: The higher parameters are the higher efficiency is.

It burns down ... fuel, condensing plant being built close to the place of fuel
extraction. Note the gerund application in order to create a simple sentence.
Identical compound sentence is as follows: condensing plant is built close to the
place of fuel extraction because it burns down fuel.

Reading comprehension

Ex.1.
A. The largest generators used in major power stations are usually turbo-
generators.

B. The most important of them is the turbogenerator where the current is
actually generated.

C. It burns down organic fuel, condensing plant being usually built close to
the place of fuel extraction.
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D. Deacrator serves for extraction the gases from water.
E. It allows decreasing heat cost per electricity unit produced.

Ex.2. Read the text and find the answers to these questions.

What are the main types of the electric power stations?

Where is the current actually generated?

What does a boiler need for its operation?

What is function of the large fans at the thermal power station?

What fuel may be used at the thermal power station?

Why are high initial parameters of steam and low final pressure necessary?

R e

Ex.3. Read the statements and mark them true (T) or false (F). Give true
statements.

1. High initial parameters of steam allow decreasing heat cost per electricity
unit produced.

2. In both schemes, the superheated steam is condensed in condenser.

3. A condenser is cooled with drinking water.

4. Turbine steam condensate is fed to deaerator by condensate pump through
a smoke flue.
Deaerator serves for the water enrichment with gases.
6. Deaerated water is fed to steam-generator economizer by feed-pump.

(9]

S
SN
&

Vocabulary

Ex.1. Look at the figure. It presents two major type heat schemes of steam-
turbine condensing plants: without intermediate steam superheating (a) and with
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intermediate steam superheating (6). Using information from the text above,
match the figure labels with the following names of elements: a) turbine; b)
condenser; ¢) drainage pump; d) deaerator; ¢) regenerative heater of high pressure;
f) steam generator; g) regenerative heater of low pressure; h) condensate pump; i)
electric generator; j) feed pump.

Ex.2. Fill in the words from the box below.

vapour, feed-pump, ash-disposal area, turbine, deaerator, fans, dust, heat energy,
furnace chamber, superheated steam

... serves to extract the gases from water.

Water is fed to an economizer by ...

The flue gases carry ...

The steam drives ...

Large ... are necessary to provide air for the furnaces.
A turbine generator set converts ... into electric energy.
The exhaust .... is condensed in condenser.

Heat is obtained in a ... during combustion.

Slag and ashes are delivered to ...

0. ... is supplied to turbine.

SO0 RN~

Information transfer
Describing diagrams

Before you start
Ex.1. Discuss the questions below.

1. Have you ever used the diagrams for description?

2. What types of diagrams do you know?

3. Why are they used?

4. What do they consist of?

Ex.2. Look at the figure below. You see a block diagram of an amplitude-
modulated (AM) radio transmitter. It consists of a radio frequency (RF) oscillator, a
modulator, an audio frequency (AF) amplifier, and an RF power amplifier. The RF
oscillator generates an RF carrier wave which is fed into the modulator. The
microphone converts sounds into audio frequency signals which are amplified by
the AF amplifier. The modulator then uses the amplified AF signal to modulate the
RF carrier wave. The power of the modulated carrier wave is increased by the RF
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power amplifier. The strong modulated output signals are fed to the aerial which
enables them to be transmitted over long distances.

The description should answer these questions:

1. What is the diagram of?

2. What does it consists of in terms of blocks?

3. How are the blocks connected?

4. What is the function of each block?

Amplitude-modulated RF

RF carrier carrier
RF RF power
oscillator > modulator > amplifier —»——
microphone
AF power .
amplifier AF signal
NN
R N

Ex.3*. Using material of the main text, describe each type heat scheme of a
steam-turbine condensing plant presented in the figure at the preceding page.

Language focus
Function and ability
Before you start
Ex.1. Discuss the questions below.
1. Which functions of the electric devices do you know? Name them.
2. What is the difference between function and ability of an electric apparatus?

Ex.2. Read and translate the following sentences. In this way we say about
functions.

What does the circuit breaker do? The circuit breaker controls the supply of
electricity. What is the circuit breaker used for? The circuit breaker is used for
controlling the supply of electricity. The electricity supply provides electricity. The
transmission line conducts electricity from the circuit breaker to the consumer.
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Now make true sentences from this table:

produce the electricity

the transmission line transmit the electricity

the transformer change the electric energy parameters
The function of| the boiler is to| heat the water

the turbine rotate the generator

the condenser cool the condensate

the feed-pump pump the water

the generator

Ex.3. Now complete these sentences:

a) The electricity supply electricity.
b) The bulb light.
c¢) The wire electricity from the electricity-supply to the switch.

d) The switch the supply of electricity.
e) The burner heat.
f) The pool water.

water from the water-supply to the boiler.
the supply of water.

g) The water-pipe
h) The water-tap

Ex.4. Now read the terms in the box and translate them. Then complete the
sentences below by adding the names of objects in the box.

clock; thermometer; phase-meter; burner; water-tap; transformer; furnace
chamber; crusher; smokestack; smoke flue; heat exchanger

Example: A clock is an instrument for measuring time.

;) IR an instrument for measuring temperature.

b)......... an instrument for measuring the phase shift.

) U a device for supplying heat.

d)........ a device for controlling the supply of water.

€) ceuennnnn an apparatus for changing the electric energy parameters.

)., a place for the fuel incineration.

) IO a device for crushing the coal.

h)........ a structure for getting rid of smoke and combustion materials.

1) I a structure for conducting of smoke.

) T an installation for heating the water by means of the combustion
materials.

Ex.5. Read and translate (this is how we can describe ability):
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The controls enable the dispatcher to run the processes. This means: With the
help of the controls, the dispatcher can run the processes.

Now make similar sentences from this table.

The temperature gauge

The wattmeter

The circuit breaker switch

The voltage transformer

Keeping the working
place in order

The circuit-breaker

enables the dispatcher to

check the water temperature.
check the power supply.
switch on and off the load.
operate at full capacity.

stop the current flowing.
control the high voltage.

Ex.6. Read and translate:

Objects at the thermal power station: turbine; generator; smokestack; smoke flue;
combustion materials; drawoff; condensate pump; regenerative heater; crusher;
furnace chamber; transformer.

Actions which they can or cannot do: change shape; rotate; consume electric
energy; produce electric energy; fly; reproduce; transform electric energy.

Now make questions and answer like the following:
Examples: Can a turbine rotate? Yes, a turbine can rotate.

Can a crusher change shape? No, a crusher cannot change shape.
Make true sentences from this table:

All change shape
rotate

Some objects, namely ...., can consume electric power
fly

No reproduce
produce electric energy

d) What structure is capable of disposing smoke?
e) What things cannot consume electric energy?
f)  What structure has the ability to conduct combustion materials?

Ex.8. Now read and translate sentences illustrated different functions:
a) The generator serves to produce electric energy.
b) With the help of the crusher we are able to obtain the coal slack.
c) A wattmeter is a device for measuring power.
d) The smokestack enables us to get rid of smoke.
e) The smoke flue acts as a conductor of smoke.
f) A transformer is used for changing the electric energy parameters.
g) The function of the boiler is to boil water.
h) The combustion chamber is a place for burning the fuel.
i) Water pool acts as a water stock.

Ex.9%. Prepare 5 examples of your own illustrating on the ground of the main
text the functions of some different apparatuses working at the thermal power
station.

Grammar and Vocabulary
The Absolute Participle Construction

It is used in order to make a compound sentence be a simple one. In this case,
the predicate in the subordinate part of the sentence is replaced by the absolute
participle construction. Furthermore, the tense of this part corresponds to the main
part of the sentence while the linking word is omitted. Look at two examples.

Ex.7. Look at these examples:
The generator can produce electric energy. = The generator is able to produce e.e.
= The generator has the ability to produce e.e.
= The generator has the capacity to produce e.e.
= The generator is capable of producing e.e.
Now write full sentences in answer to these questions:

a) What device is capable of changing the electric energy parameters?

b) What devices have the capacity to rotate?

¢) What object can change shape?
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1. The source of the electric current having been discovered, many scientists began
to experiment with it. — Koryja HCTOYHHMK 3JEKTPUYECKOTO TOKA OBLI OTKPBIT,
MHOTHE YIEHbIe HauaJll SKCIIEPHMEHTHPOBATh C HUM.

2. The students were making experiments in the laboratory, the electrical devices
being used. — CTymeHTHI MPOBOAWIIN SKCIEPUMEHTHI B J1a0OPAaTOPUH, MPUIEM
UCIIONB30BAIUCH 3JEKTPHUUECKUE YCTPOUCTBA.

Ex.10. Translate the following sentences paying attention to the Absolute
Participle Construction.

1. An object losing its potential energy, that energy is turned into kinetic energy.
2. Water falling from its raised position, energy is changed from potential to kinetic
one. 3. My friend was reading an English article, his brother watching television. 4.
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Electrical devices find a wide application in every house, a refrigerator being one of
them. 5. There being a hydroelectric station at the waterfall, the energy of the
falling water is used to drive the turbines. 6. The energy sources of the world
decreasing, the scientists must find new sources of energy. 7. There are different
sources of energy, the sun being an unlimited source of all forms of energy. 8.
Industrial applications of energy increasing, more and more energy is needed every
year.

Ex.11. Learn to recognize the following international words.

Moment, electricity, voltmeter, wattmeter, economizer, temperature, operation,
metal, conveyer, microphone, condensate, fan, hydroelectric, gas, turbine,
component, boiler, generator, condenser, vacuum, final, organic, energy, scheme,
deaerator, identical, function, drainage, regenerative, radio, signal, distance,
diagram, block, modulator, apparatus, transmission, box, structure.

Reading and Speaking
Ex.1. Read the following text in 2 minutes without a dictionary.

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 if there was 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 the 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 electric current. This example shows importance of
electricity in everyday life.

Ex.2. Find the English equivalents to the following Russian word
combinations.

1. ecniu Obl He OBUIO 3JEKTPUYECKOrO OCBEUICHHUS; 2. BBl 3aXOTeNu Obl
IIOCMOTPETh TEIEBU30D; 3. BCEe YCTPOIcTBa mepecTay Obl paboTaTs; 4. eciu ObI 3TO
CIIyYHJIOCH BEYEPOM; 5. 3TO OBLIO ObI HEBO3MOXKHO; 6. BBI CH/IEN ObI B TEMHOTE.
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UNIT 28. ELECTRIC CIRCUIT

Overview
= Reading and Vocabulary: Electric circuit.
= Information transfer: Describing diagrams.
= Language focus: Describing diagrams. Structure. The Infinitive.
= Reading and Speaking: Electricity may be dangerous.

Reading and Vocabulary
Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Electric circuit

The electric circuit is the subject to be dealt with in the present article. But what
does the above term really mean? 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 otherwise 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, [ 1 ]. 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, 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, [ 2 ]. 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
electrical 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
divided in such a way that part of the current flows through one path, and part
through another. The lamps in your room and your house [ 3 ].
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Now we will turn our attention to the short circuit [ 4 ]. 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. 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 flow than the
carrying capacity of the wire, the wire

Battery of Ammeter becomes hot and sets fire to the

4 cells A insulation. If the flow of current is
UVariable resistance | greater than the carrying capacity of
+ or rheostat the fuse, the fuse melts and opens the

—T circuit.
LI Voltmeter A simple electric circuit is
- Switch (;urrqnt illustrated in Figure. In this figure a 4-
C/ direction cell battery has been used, the switch

O I

Figure. A simple electric circuit

being in an open position. If the switch
is in closed position, the current will

flow around the circuit in the direction
shown by the arrow.
Notes and comments
... the subject to be dealt with ... . Note the use of infinitive and the passive
voice. To deal here means to work with, to consider.
to carry the current means to let current flow.
to set fire means fo ignite.

Reading comprehension

Ex.1.
are generally connected in parallel.
the current is known to stop everywhere.
sometimes called “the short”.
they are said to be connected in series.
the input voltage is absent.
Ex.2. Read the text and find the answers to these questions.

1. What is discussed in the present article? 2. What do we call an electric
circuit? 3. What is function of an electric source? 4. What is the condition to stop
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current everywhere? 5. What kinds of circuits do you know? 6. When is a “short”
produced? 7. What does a short circuit often result from? 8. What safety device is
used in the circuit when the current is too great? 9. What do we mean by the term
“short circuit”? 10. What does the term “closed circuit” mean? 11. Why does the
current flow when the circuit is closed? 12. What do you call a fuse? 13. Does the
current flow when the switch is in open position? 14. How can a current cause fire?
15. When does a wire become hot and set fire to the insulation?

Ex.3. Read the statements and mark them true (T) or false (F). Give true
statements.

7. If the circuit is shorted the current is known to stop everywhere.

8. If one and the same current flows through all elements they are said to be
connected in series.

9. The short circuit is produced when the switch is closed.

10. A fuse protects a circuit of overloading.

11. If the fuse melts it opens the circuit.

12. Inside a battery, current flows from the positive terminal to negative one.

Vocabulary

Ex.1. Learn to recognize the following international words.

Radio, lamp, result, machine, lift, vacuum, energy, practical, fact, tram,
refrigerator, technological, electrical, electron, conductor, motor, parallel, typical,
passage, figure.

Ex.2. Fill in the words from the box below.

supply, complete, electric, short, conditions, battery, position, arrow, fire, safety

1. ...path 6. under certain ...

2. source of ... 7. switch in a closed ...

3. ...circuit 8. direction shown by the...
4. 4-cell ... 9. fuseisa ... devise

5. ... lamp 10. great current sets...

Language focus
Grammar and Vocabulary

The Infinitive (to+verb)
-54-



The full infinitive (inf. with to) is used:

. to express purpose. An electric source is used to produce an emf.

2. after would love / like / prefer. I’d would prefer to apply an induction motor to
rotate the fan rather than a dc motor.

3. after adjectives (angry, glad, happy, sorry, pleased, annoyed, etc). 'm pleased
to use the reliable ABB switchgear.

4. With too or enough. The instrument is too old to rely on its reading.

5. after certain verbs (advise, agree, appear, decide, expect, hope, manage, offer,
promise, refuse, seem, want, etc). We must manage to repair the motor until
tomorrow.

6. after question words (where, how, what, who, which). Why is not used with
to+infinitive. I don’t know what to do with electricity. I don’t know why it
disappeared.

The bare infinitive (inf. without to) is used:

1. after modal verbs (can, must, etc). Electricity may be dangerous. It can burn
and kill.

2. after let / make / hear / see + object. Let short-circuit current flow and it make
insulation ignite.

—_

Ex.1. Find infinitives in the sentences below and note their application.
Translate the questions and answer them.

1. Do you want to translate this article? 2. Do you want me to translate this
article? 3. Do you know this scientist? 4. Do you know this scientist to have worked
in the field of physics? 5. Did you hear my report? 6. Did you hear my friend make
areport? 7. Did you see our teacher? 8. Did you see our teacher enter the room?

Ex.2. Translate the following sentences using the Infinitive.

1. DTOT [nBUTATENb CIMIIKOM MOIIHBIA, YTOOBI KPYTHTh BEHTHISTOD. 2.
BaTTMmeTp ucnonb3yercs 1l u3MepeHHs MOIHOCTH. 3. IIoCTOSHHBIN TOK HE MOXKET
Teub uepe3 KoHieHcartop. 4. Hukto emé He mnpuaymal, Kak XpaHUTb
9NIEKTPOIHEPTHIO B OOJBIINX KOIMYECTBAX. 5. 3aMKHYTas Lielb 00pa3yeT MyTh s
HpPOTEeKaHUs TOKa. 6. UTOOBI MOIYYUTh IMOCTOSHHBIM TOK, HEOOXOAUMO HMETh €TI0
UCTOYHUK. 7. IlupoMeTp ucHonb3yeTcs A U3MEPEHHs TeMIIEepaTypbl TOpSUUX
MeTajuIoB. 8. UenoBeK Haydmics pacLIEIUIATh aTOMbl Ui TOTO, YTOOBI MOIYyd4aThb
OonblIoe KOIMYECTBO OJHEPruu. 9. VYueHble MBITAIOTCA PEUIMTh MpoOIeMy,
CBSI3aHHYIO C HOBBIMHU SIBJICHUSAMHU 2neKkTpudecTsa. 10. I'po3osamuTHslii Tpoc — 310
CTaJIbHOM TIPOBOJ AT 3aIMUTHI OMOP OT MONHHUM. 11. UTOOB HAMArHATHTE TIPEAMET,
€ro Hy’KHO IIOMECTUTH B [10J1€ MarHHUTa.
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Ex.3. According to the models given below, form sentences combining suitable
parts of the sentence given in columns I, II, III, IV.

Model a): The current is known to consist of moving electrons.

I 11 11 IV

1. Professor 1. was 1. to have started 1. by man 25 centuries
Rihman observed ago.
2. Amber 2. is said 2. to have been 2. for Moscow on foot.
observed
3. Lomonosov 3. is known 3. to have been 3. minute light objects
killed after rubbing.
4. Electrical 4. are certain 4.to attractand 4. in English-speaking
effects to hold countries.
5. The Fahrenheit 5. to be used 5. by a stroke of
scale lightning.

Model b): We know lightning to be a discharge of electricity.

I I I v
1. Galileo 1. to be . positive and negative.
2. the charges 2.to have invented 2. important effects.

—_

1. We 3. the electric 3. to flow 3. an air thermometer.
know current
4. the alternating 4. to produce 4. first in one direction and
current then in another.
5. Russian scientists 5. to have been 5. to the science of
electricity.

6. static electricity 6. to have greatly 6. the only electrical
contributed phenomenon observed by

man of the past.

Ex.4. Look through the following expressions used in the sentences below and
try to memorize them.
1. to have something up one’s sleeve — to have an idea, plan, etc., which one
keeps secret for future use;
2. tolend a hand — to help, to assist; same as ‘give a hand’;
3. toputone’s foot down — to be firm; to object; to protest;
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4. to have a brainwave — have a sudden inspiration or bright idea;

5. wondering what had hit it — what had happened to it (figurative use of the
verb hit). Used of a reaction to something quite unexpected,

to look on the bright side of things — to look at things optimistically.

7. to look out — be on the watch, be careful.

o

Ex.5. Read and translate the sentences below. Find out the infinitives and the
gerunds and do try to explain their application.

1. As a current flowing through a conductor the magnetic field appears in
surroundings. 2. As a current flowing through a conducting medium the heat is
produced. 3. As charges dividing in isolated system the total charge do not change.
4. While measuring a current and a voltage, do make use of an ammeter and a
voltmeter, respectively. 5. The instruments to measure a current and a voltage are
named an ammeter and a voltmeter, respectively. 6. Taking off your jacket and
rolling up your sleeves is a sign of getting down working in Britain and Holland,
but in Germany people regarding it as taking it easy. 7. Happening him to be your
teacher is a good deal lucky case for he always has some explaining examples in
stock. 8. Happening her to be your examiner would not be easier for you because
she always had additional questions up her sleeve. 9. In Soviet times, lending a hand
to a student of your group was a usual thing. 10. Foreign students like asking
different strange questions, but whenever I want anything done with respect to
home task I have to put my foot down. 11. Hoping to have a brainwave while taking
an exam is a hopeless idea if you don’t work during the term. 12. The motor under
trying stopped so unexpectedly that we stood speechless for a moment wondering
what had hit it. 13. Looking on the bright side of things is his family trait. 14. To
better understand the meaning of this equation, it is helpful to apply it to the simple
example. 15. It is time to let us rest. 16. I have the dream of you catching a few at
least. 17. We know a real coil to be kind of a mixture of resistance and inductance.
18. To generate the equation under Kirchhoff’s voltage law, we begin to circulate
along the loop. 19. I take you to be a good student, but may be I mistake. 20. The
circuit power is measured by special instrument, it being named a wattmeter. 21.
Let’s allude to a cheerfuller subject; say, questioning of students. 22. Example will
be given to illustrate the computational details of the loop current method. 23. A
protractor is an instrument to measure the angles. 24. In the superposition method,
the primed variables are used to differentiate the full quantities from their
components. 25. If in one circuit an EMF is induced by a current change in a
different circuit then the circuits are said to be magnetically coupled. 26.
Dependence y versus x is plotted under the latter formula, it being presented in
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figure. 27. Look out! The wattmeter gives the down scale reading. It may be
dangerous to it. 28. Quantity being characterized by a single number, it is a scalar.

Reading and Speaking

Ex.1*. Among the sentences above, do find out the definitions and answer if the
English version is longer or shorter than Russian version. Give some your own
examples of definitions.

Ex.2. Ask your group mate the following questions. Let him/her answer them.

1. if a circuit is a complete path. 2. if there are different kinds of circuits. 3. if
the current can pass through liquids. 4. if we open the circuit when we switch on the
light. 5. if the lamps in the room are connected in series. 6. if the fuse is a safety
device. 7. if the fuse must be placed in every circuit. 8. if the current flows when the
circuit is closed.

Ex.3. Speak on the difference between:
1. Closed circuits and open circuits. 2. Series circuits and parallel circuits. 3.
Fuses and switches.

Ex.4. Read the text below in 3 minutes and point out the main idea of each
paragraph.
Electricity may be dangerous

Many people have had strong shocks from the electric wires in a house. The
wires seldom carry current at a higher voltage than 220V, and a person who touches
a bare wire or terminal may suffer no harm if the skin is dry. But if the hand is wet,
he may be killed. Water is known to be a good conductor of electricity and provides
an easy path for the current from the wire to the body. One of the main wires
carrying the current is connected to earth, and if a person touches the other one with
a wet hand, a heavy current will flow through his body to earth and so to the other
wire. The body forms part of an electric circuit.

When we are dealing with wires and fuses carrying an electric current, it is best
to wear rubber gloves. Rubber is a good insulator and will not let the current pass to
the skin. If no rubber gloves can be found in the house, dry cloth gloves are better
than nothing. Never touch a bare wire with the wet hand, and never, in any
situation, touch a water pipe and an electricity wire at the same time.

We all use electricity in our homes every day but sometimes forget that it is a
form of power and may be dangerous. At the other end of the wire there are great
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generators driven by turbines turning at high speed. One should remember that the
power they generate is enormous. It can burn and kill, but it will serve us well if we
use it wisely.

Ex.5. Point out which of the sentences contains the information from the text
above.

1. The path along which the electrons travel must be complete. 2. The short
circuit often results from the cable fault or wire fault. 3. We must always remember
that electricity can be dangerous and one should use it carefully. 4. Water provides
a path for the current to flow. 5. The electric power can serve us well if it is used
wisely.

Ex.6*%. Give your examples of careless use of the electric energy. What should
be done in such cases?
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UNIT 29. HEATING EFFECT OF AN ELECTRIC CURRENT

Overview
= Reading and Vocabulary: Heating effect of an electric current.
= Information transfer: Battery charger.
= Language focus: Word formation. Emphatic Constructions.
= Reading and Speaking: What is heat?

Reading and Vocabulary
Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Heating effect of an electric current

The production of heat is perhaps the 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. [ 1] Thus, the current can be detected by the heat developed provided it
flows along the wire.

The reader is certain to remember that 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 sent through 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. [ 2 ] 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. [ 3 ]

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
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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 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 strange 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 its light effect provided the heat in the conductor be 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. [ 4 | 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.

Notes and comments

that very wire means the same wire.

... provided ... Here it means under condition.

If our conductor were ... while the current were ... . Note plural for verb. This
is the property of if~sentences.

to meet ... requirements means to correspond requirements.

Reading comprehension

Ex.1.
A. On the contrary, the larger the wire, the more negligible is the heat
produced.

B. It means that an electric current passing along a wire will heat that wire
and may even cause it to become red-hot.

C. [Itis called power loss.

D. 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.

E. We know it to glow because of heat.
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Ex.2. Read the text and find the answers to these questions.

1. How can electricity be detected? 2. What are the principal effects of an
electric current? 3. Why does the current-carrying wire become red-hot? 4. What
does the heat produced per second depend upon? 5. Why is heat developed in a
transmission line undesirable? 6. What device turns heat into work? 7. What do we
call the heating effect of an electric current? 8. When does the conductor become
white-hot? 9. What takes place inside any electric heating device?

Ex.3. Ask your groupmate the following questions. Let him/her answer them.

a) 1. if it is possible to convert electric energy into heat. 2. if we can obtain heat
from the sun by employing radiant energy. 3. if it is able to look inside a hot electric
iron. 4. if it desirable at times to remove heat. 5. if heat decreases efficiency.

b) 1. what the three principal effects of an electric current are. 2. how the current
passing along the wire can be detected. 3. where different electrical appliances are
used. 4. when overheating is most undesirable and even dangerous.

Vocabulary

Ex.4. Fill in the words from the box below.

overheating, efficiency, appliances, radiant, energy, give off, freely,
consumers, red-hot, heating

1. You are familiar with ... effect of the current.

2. Different electrical ... are used.

3. ... is most undesirable and even dangerous.

4. Heat loss decreases ...

5. Itis possible to convert electric ... into heat.

6. We can obtain heat from the sun by employing ... energy.

7. The great current flowing through a conductor may cause it to become ...
8. All heating devices ... a little light and a lot of heat.

9. A thick wire carries current more ... than a thin one.

10. Electrical ... transform electric energy into heat.

Information transfer

Battery charger
Before you start
Ex.1. Discuss the questions below.
1. What is a battery charger?
2. Why is it necessary to charge the battery?
3. What properties should it have?
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Ex.2. Study the circuit diagram of a battery charger in Fig. 1 and try to name
all the components. The list of components and units in the exercise 3 may help

you. constant
current
output
control
AC
mains
&
O
~—

Fig.l -
I 111 v

Ex.3. One way of planning your writing is to think of questions which your readers
will want to know the answers to. In the task which follows, base your description
on the questions set for you.

Describe the block diagram of the battery charger and the function of each
building block. Your description should answer these questions:

1. What is the function of a battery charger?

2. What does it consists of in terms of blocks?

3. How are the blocks connected?

4.  What is the function of each block?

Ex.4. Read and translate the passage below about the battery charger.

The power to drive an electronic circuit is normally provided by an AC mains
power supply but batteries are often used for portable equipment. Secondary cells
can be recharged to their original voltage and can therefore be used many times
over.

Recharging is done using a battery charger which consists of a mains power
supply with a DC output slightly larger than the required battery EMF. A current is
driven through the battery in the opposite direction to its normal output current. The
block diagram of a battery charger is shown in Fig. 2.

AC mains trans- recti- smoothing stabilizing stabilized
. - > H— . . . . >
input former fier circuit circuit DC output
Fig. 2
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The first stage consists of a transformer which steps down the voltage of the AC
mains. The charger is switched on and off by a double-pole switch connected in
series with the mains input. A neon lamp, connected across the primary of the
transformer, shows when the charger is on. A fuse is connected in the live side of
the supply to protect the transformer.

The second stage is a bridge rectifier which converts the AC voltage to a DC
voltage. This can be made from discrete components but more usually consists of
four diodes contained in one package. It is mounted on an aluminium heatsink to
keep the diodes from overheating.

The third stage is a smoothing circuit. It removes the fluctuations in the DC
output of the rectifier. It consists of a large electrolytic capacitor connected in
parallel with the rectifier as shown in Fig. 1.

The final stage is a stabilizing circuit consisting of a transistor biased by two
resistors and a zener diode. This prevents the output from changing when the load
varies. NiCad batteries have such a small internal resistance that the charger must
produce a constant current output.

Ex.5. Match each component or unit with its function in a battery charger. For
example: the transformer steps down the AC mains voltage.

Component/Unit: 1 transformer; 2 double-pole switch; 3 neon lamp; 4 fuse;
5 rectifier; 6 aluminium heatsink; 7 smoothing circuit; 8 stabilizing circuit.

Function in a battery charger: a) steps down the AC mains voltage; b) prevents
the output from changing when the load varies; c¢) keeps the diodes from
overheating; d) shows when the charger is on; e) removes the fluctuations in the DC
output of the rectifier; f) protects the transformer; g) converts the AC voltage to a
DC voltage; h) switches the charger on and off.

Language focus
Word formation

Ex.1. Study the verb and two related nouns below. One noun is used for a
component. The other is an abstract noun used for a property. For example,

amplify amplifier amplification

With the help of the reading passage, earlier units, and your own knowledge, fill
the gaps in this table.
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Verb Noun (component) Noun (property)
Absorb
Attenuate Attenuator
Communication
Conduct Conductivity
Generation
Inductor
Modulate Modulation
Reflect Reflector
Resist
Revolver
Rotate

Grammar and Vocabulary
Emphatic Constructions

They are used to underline a part of a sentence or to accent a word. For that this
part of sentence is made to be a main part of the compound sentence. At that the
additional linking word is used. Look at 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.

Ex.2. Translate the following sentences and turn them into emphatic
construction making stress upon the passages in bold.

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. 5. The heating effect of the current is the subject of this article. 6.
Overheating in transmission lines is most undesirable. 7. Work produces heat
directly or indirectly. 8. The heat engine turns heat into work.

Ex.3. Learn to recognize the following international words.
principal, effect, detector, tram, trolley-bus, car, production, neon

Ex.4. Define the meaning of the prefixes in the following words, translate them.
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Irreplaceable, supernatural, overloaded, reaction, invaluable, discharge,
indirectly, outstanding, semiconductor, impossible.

Ex.S. Translate the following word combinations.

a) at least, thanks to, because of, as to, in case of, at times, sometimes, in short,
by means of, owing to, in spite of, instead of, all over the world, with the aid of, as
far as.

b) u3-3a BBIICISIEMOro TEIUIa, MPHU TOMOIIHU 3JIEKTPUYECKOr0 HArpeBaTeIbHOrO
npubopa, Onaromaps XHUMHYECKOHW pEakiuH, B CIy4ae YMEHBIICHHS KIIJI, YTO
Kacaercsl TEMJOBOW TOTEpH, MO KpaiHeil Mepe BHYTPU JIAMIIOYKH, MHOTAA 3TO
JKeIaTebHO, KOpOoYe TOBOPs, BO BCEM MHpE, YTO KAacaeTcs HHUTH HakKaja, BMECTO
MEXaHUYECKOW OSHEPruh, HECMOTPS Ha pa3HOCTh IMOTCHIHAJIOB, MOCKOJIBKY
TEMIIEPATypa YBEINYNBACTCS, HACKOJILKO MHE H3BECTHO.

Reading and Speaking
Ex.1. Read and translate the following text.

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 burned instead of its being
mainly used as a source of valuable chemical substances which it contains.
Therefore, finding new sources of electric energy is a 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 for a lightning spark about
one and a half kilometre 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.
On studying the Leyden jar (for long years the only known capacitor), Franklin
began thinking that lightning was a strong spark of electricity. He began
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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,” Franklin thought, “then some of its spark 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 the 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.

Ex.2. Translate the following questions and answer them.

1. Kakyro posnp urpaer JeKTpUYECTBO B coBpeMeHHOM xu3Hu? 2. Kakoe
HarnpshKeHHe HeoOX0oauMo JUTs Bembluky MoiHuK? 3. Ha uTto moxoska MonHuA? 4.
Kak ®paHKInH J0Ka3al, YTO MOJIHUS — 3TO pa3ps anekTpudectsa? 5. Kro usobpén
MOJIHHEOTBOA?
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UNIT 30. MAGNETISM. DESCRIBING GRAPHS

Overview
= Reading and Vocabulary: Magnetism.
= Supplementary Information: Magnetic materials.
= Language focus: Understanding graphs. Describing graphs. Compound
nouns.
= Reading and Speaking: Magnetized water.

Reading and Vocabulary
Reading

Four sentences have been removed from the text. Choose from the sentences
A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

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 is mentioned in the oldest writings of man. [ 1 ] 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.
[2].

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.

-68-



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. [ 3 ].

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. Thus, we obtain two magnets of
a smaller size instead of having a single one of a larger size. [ 4 ] Thus, we could
continue this process, always getting similar results.

On placing an unmagnetized iron bar near a strong magnet, we magnetize it.
Rubbing the magnet is not required for that process. In other words, our iron bar has
been magnetized by the strong magnet without rubbing it.

Notes and comments
... people could not help repeating ... To can’t help repeating means to can’t be
without repeating.
... a mountain by the sea ... It means close to the sea.

Reading comprehension

Ex.1.

A. One of his magnets, for example, could lift objects weighing 25 times its
own weight.

B. Dividing one of these two smaller magnets into two will give us the same
result.

C. This unfamiliar substance was called Magnus after its discoverer, this
name having come down to us as “Magnet”.

D. The simplest electromagnet is a coil carrying current.

E. Romans, for example, knew that an object looking like a small dark stone
had the property of attracting iron.

Ex.2. Translate the following questions and answer them.

1. CymecTByeT JH CBSI3b MEXAY 3JIEKTPUUECTBOM U MarHeTusmom? 2. 3Haere
Tu BB, KTO OTKpbUT MarHetusMm? 3. KTo mokasan, uro Hama 3emiist ABISieTCS
oonpminM Marautom? 4. Urto BBl 3Haere o MarHetm3me? 5. KakoBbl cBoiicTBa
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marHuta? 6. Kto unrepecoBaincs noctixeHusamu ['nnsbepra? 7. Kakne MarHuTHbIE
MaTepuainsl Bbl 3HaeTe? 8. Kakue cBoiicTBa MarepuanoB uzydan ["amuneii?

Vocabulary

Ex.3. Learn to recognize the following international words.

to transform, volt, kilometer, form, process, magnet, magnetism, to demonstrate,
compass, astronomer, molecule, to neutralize, material, observation, practical,
physicist, experiment, school, steel
Ex.4. Fill in the words from the box below.
lift, compass, earth, attracting power, iron staff, iron bar, magnetism,
rubbing, coil, minute
1. ... 1is produced by the current.
2. Magnus’ ... was pulled to a stone being a large magnet.
3. A simple ... consists of one small magnet pointing north and south.
4. Gilbert proved that the ... itself was a great magnet.
5. Galileo experimented with magnetic materials trying to increase their ... .
6. In magnetic materials, the molecules themselves are ... magnets.
7
8
9
1

On placing an unmagnetized ... near a strong magnet, we magnetize it.
Iron bar is magnetized by the strong magnet without ... it.
. Galileo’s magnets could ... objects weighing 25 times their own weight.
0. The simplest electromagnet is a ... carrying current.

Supplementary Information

Magnetic materials
Before you start
Ex.1. Discuss the questions below.

1. What magnetic materials do you know?

2. Where are the magnetic materials applied?

3. What their characteristics do you know?

Ex.2. Read and translate the passage below about the magnetic materials.

All materials have magnetic properties. These characteristic properties may be
divided into five groups as follows: 1) diamagnetic; 2) paramagnetic; 3)
ferromagnetic; 4) antiferromagnetic; 5) ferrimagnetic.

Only ferromagnetic and ferrimagnetic materials have properties which are
useful in practical applications.

Ferromagnetic properties are confined almost entirely to iron, nickel and cobalt
and their alloys. The only exceptions are some alloys of manganese and some of the
rare earth elements.
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Ferrimagnetism is the magnetism of the mixed oxides of the ferromagnetic
elements. These are variously called ferrites and garnets. The basic ferrite is
magnetite, or Fe;O,4, which can be written as FeO-Fe,0;. By substituting the FeO
with other divalent oxides, a wide range of compounds with useful properties can
be produced. The main advantage of these materials is that they have high electrical
resistivity which minimizes eddy currents when they are used at high frequencies.

The important parameters in magnetic materials can be defined as follows:

e permeability — this is the flux density B per unit of magnetic field H. It is usual
and more convenient to quote the value of relative permeability ,, which is B/pH.
The permeability is a variable which is dependent on the magnetic field. The two
important values are the initial permeability, which is the slope of the
magnetization curve at H = 0, and the maximum permeability, corresponding to the
knee of the magnetization curve.

e saturation — when sufficient field is applied to a magnetic material it becomes
saturated. Any further increase in the field will not increase the magnetization and
any increase in the flux density will be due to the added field.

e remanence, B, and coercivity, H, — these are the points on the hysteresis loop at
which the field H is zero and the flux density B is zero, respectively. It is assumed
that in passing round this loop, the material has been saturated. If this is not the
case, an inner loop is traversed with lower values of remanence and coercivity.

Ferromagnetic and ferrimagnetic materials have moderate to high
permeabilities. The permeability varies with the applied magnetic field, rising to a
maximum at the knee of the B—H curve and reducing to a low value at very high
fields. These materials also exhibit magnetic hysteresis, where the intensity of
magnetization of the material varies according to whether the field is being
increased in a positive sense or decreased in a negative sense. When the
magnetization is cycled continuously around a hysteresis loop, as for example when
the applied field arises from an alternating current, there is an energy loss
proportional to the area of the included loop. This is the Aysteresis loss, and it is
measured in joules per cubic metre. High hysteresis loss is associated with
permanent magnetic characteristics exhibited by materials commonly termed hard
magnetic materials, as these often have hard mechanical properties. Those materials
with low hysteresis loss are termed soff and are difficult to magnetize permanently.

Ferromagnetic or ferrimagnetic properties disappear reversibly if the material is
heated above the Curie temperature, at which point it becomes paramagnetic, that is
effectively non-magnetic.
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Ex.3. Using the material of the text proposed and experience of your own try to
illustrate the text with different graphics such as dependence of permeability on H,
magnetization curve, hysteresis phenomena. Try to describe the dependences
obtained.

The material in Language focus may help you.

Language focus

Understanding graphs
In electrical engineering, graphs are a common way of giving information. They
milli- allow a great deal of data to be presented easily in

visual form. Mostly this information is technical,
but we start with a non-technical example.

This graph shows the sales of singles in the UK
over a seven-year period some time ago. This was
a period of considerable change in people’s choice
of format when buying recorded music.

Describing graphs

Look at the period 1983-1984 on the graph.
We can describe sales of singles in two ways: 1) Sales of singles rose. 2) There was
a rise in the sales of singles.

We can make our description more accurate like this: 3) Sales of singles rose
slightly. 4) There was a slight rise in the sales of singles.

Study this table of verbs and related nouns of change. The past form of irregular
verbs is given in brackets.

ons
80
60
40
20

0 ———
1983 1986

1
1990

Direction | Verb Noun
Up climb
go up (went up)
increase increase
rise (rose) rise
Down decline decline
decrease decrease
dip dip
drop drop
fall (fell) fall
go down (went down)
Level not change no change
remain constant
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These adjectives and adverbs are used to describe the rate of change:
Adjectives: slight; gradual; steady; steep; sharp; sudden; fast. Adverbs: slightly;
gradually; steadily; steeply; sharply; suddenly; fast.

Grammar and Vocabulary

Compound nouns

Ex.1. Study these examples of compound nouns: a signal generator = equipment
for generating signals; a cassette player = equipment for playing cassettes; a battery
tester = equipment for testing batteries; energy transmission = equipment for
transmitting energy; current rectifier = equipment for rectifying current; signal
suppressor = equipment for suppressing signals.

What do we call equipment for ...
1. playing CDs?
2. receiving radio (signals)?
3. charging batteries?
4. amplifying aerial (signals)?
5. filtering (out) noise?
6. synthesizing speech?
7. cleaning cassette heads?
8. amplifying (the) power (of a signal)?
9. sensing vibration?
10. scanning (the human) body (for disease)?

Ex.2. Each word in line A often goes before one word from line B. For example,
integrated circuit (1f). Find the other word pairs.

A 1) integrated 2) circuit 3) alternating 4) primary 5) Zener 6) remote 7) reed
8) surface 9) vibration 10) reverse 11) mains

B a) sensor b) cell ¢) switch d) supply e) diode f) circuit g) current h) bias i) control
j) diagram k) wave

Reading and Speaking

Ex.1. Read the following text in 2 minutes and answer the question “What
changes take place in magnetized water?”

Magnetized water
Physicists have discovered that treatment of oversaturated solutions with a
magnetic field changes the process of crystal formation. It was also noted that upon
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being withdrawn from the magnetic field, water retains its newly acquired qualities
for a few days. The water “remembers” the magnetic field.

Under the influence of a magnetic field water changes its basic physical and
chemical properties namely density, surface tension and electric conductivity. Salt
solubility changes to an especially remarkable extent. These new properties were
used for practical purposes. For instance, magnetized water forms almost no scales
on boiler walls.

What is behind this interesting and unusual effect of magnetized water on living
and non-living matter? Soviet scientists explain this by a change in the geometrical
structure of molecules under the influence of magnetic fields. The magnetic field
orientates and rearranges the molecules of water, thus causing changes in its
physical-chemical properties.

Ex.2. Point out which of these sentences contains the information from the text
above.

1. In magnetic materials the molecules themselves are minute magnets. 2. Many
physicists experimented with magnetism trying to find practical application of this
interesting phenomenon. 3. The new properties of magnetized water were used for
practical purposes.

Ex.3*. Speak on magnetism.
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UNIT 31. HYDROELECTRIC POWER-STATION

Overview
= Reading and Vocabulary: Hydroelectric power-station.
= Supplementary Information: Metal detector.
= Language focus: Grammar links.
= Reading and Speaking: Big is best.

Reading and Vocabulary

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Hydroelectric power-station

Hydroelectric stations apply the energy of water stream (rivers, waterfalls etc.).
Water power was used to drive machinery long before Polzunov and James Watt
harnessed steam to meet man’s needs for useful power.

Modern hydroelectric power-stations use water power to turn the machines
which generate electricity. The water power may be obtained from the small dams
in rivers or from enormous sources of water power. However, most of electricity
still comes from steam power-stations.

In some countries, such as Norway, Sweden, and Switzerland, more electric
energy is produced from water power than from steam. [ 1] The tendency,
nowadays, even for countries that have large coal resources is to utilize their water
power in order to conserve their resources of coal. As a matter of fact, almost one
half of the total electric supply of the world comes from water power.

The locality of a hydroelectric power plant depends on natural conditions. [ 2 ]
That depends on the desirability of using the head supply at the dam itself or the
desirability of getting a greater head. In the latter case, water is conducted through
pipes or open channels to a point farther downstream where the natural conditions
make a greater head possible.

The design of machines for using water power greatly depends on the nature of
the available water supply. In some cases great quantities of water can be taken
from a large river with only a few feet head. In other cases, instead of a few feet, we
may have a head of several thousands of feet. In general, power may be developed
from water by action of its pressure, of its velocity, or by combination of both.

-75-

A hydraulic turbine and a generator are the main equipment in a hydroelectric
power station. Hydraulic turbines are the key machines converting the energy of
flowing water into mechanical energy. Such turbines have the following principal
parts: a runner composed of radial blades mounted on a rotating shaft and a steel
casing which houses the runner. There are two types of water turbines, namely, the
reaction turbine and the impulse turbine. [ 3 ] Modified forms of the above turbine
are used for medium heads up to 500-600 ft, the shaft being horizontal for the larger
heads. High heads, above 500 ft, employ the impulse type turbine.

Hydropower engineering is developing mainly by constructing high capacity
stations integrated into river systems known as cascades. Such cascades are already
in operation on the Dnieper, the Volga and the Angara.

An electric part of a hydroelectric power station is very similar to that of a
thermal power station. [ 4 ] That’s why energy from hydroelectric power station is
obtained at high voltage (110-500 kV). A peculiar feature is the small auxiliary
power because there are no mighty mechanisms among the auxiliary.

Simultaneously with building of hydroelectric power station other economic
problems are solved. They are as follows: irrigation, development of navigation,
water-supply of towns and plants etc.

Technology of electricity production at hydroelectric power station is simple
and may be automated. Starting up a power unit takes not more than 50 sec. So,
such aggregates are used as power reserve.

The efficiency of a hydroelectric power station is 85-90%. As the maintenance
charges are not very high the electricity cost price is appreciably less in comparison
with thermal power stations.

Notes and comments
... to meet ... needs ... This means fo correspond one’s needs.
... the head supply at the dam ... . This means the difference in the water levels
before and after the dam.

Reading comprehension

Ex.1.

A. They have been developing large hydroelectric power stations for the past
sixty years, or so, because they lack a sufficient fuel supply.

B. The hydroelectric power plant may be located either at the dam or at a
considerable distance below.

C. Water is accumulated here and then it is used if necessary to produce
electricity.
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D. The reaction turbine is the one for low heads and a small flow.
E. Similar to a condensing plant, a hydroelectric power station is remote from
the load because their locations depend mainly on natural conditions.

Ex.2. Read the text and find the answers to these questions.

1. What kind of energy do hydroelectric power-stations use?
What conditions do the locality of a hydroelectric power-station depend on?
What are the key machines of a hydroelectric power-station?
How many types of water turbines exist?
What is the peculiar feature of a hydroelectric power-station?

6. Is it possible to automate the technology of electricity production at
hydroelectric power-station?

7. What is efficiency of a hydroelectric power-station?

nhk v

Vocabulary

Ex.3. Fill in the words from the box below.

locality, water stream, runner, to conserve, impulse, available, reserve,
head, cascades, equipment

A ... possesses the energy which may be used to produce electricity.
The water power is utilized in order ... the resources of coal.

The ... of a hydroelectric power plant depends on natural conditions.
The design of water turbines greatly depends on the nature of the ... water
supply.

Usually we must have a ... of several thousands of feet.

A hydraulic turbine and a generator are the main ... in a hydroelectric
power-station.

A steel casing houses the .... .

High heads employ the ... type turbine.

High capacity stations are integrated into river systems known as .

0 Water power aggregates are used as power .

BN

SN

el

Supplementary Information
Ex.1. Read the text below.
Metal detector
A metal detector is essential for today’s amateur treasure hunter. But only the
most expensive detector can reveal the difference between worthless items, such as
pull-ring tops from soft drink cans or silver foil, and a rare find such as the gold
necklace discovered by one enthusiast last year.
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Electronic metal detectors use the principle of electromagnetic induction. This
means that, if an object is placed in a changing magnetic field, an electrical voltage
is created in the object. In a metal detector, an electrical current is passed through a
coil of wire, called the search coil, to create a magnetic field. An alternating current
(AC) generator converts the direct current (DC) from the battery into the AC
needed to drive the coil. As AC regularly reverses direction, it produces the
necessary ever-changing magnetic field.

Currents are created in a metal object which comes within this magnetic field by
a process known as induction. This is because all metals conduct electricity. When
a current is induced in a metal object (for example, a buried coin), this in turn
produces its own magnetic fields. These magnetic fields are capable of inducing a
small amount of electricity in the detector’s search coil itself.

The simplest kind of metal detector is the pulse induction type. A powerful
current is passed from the battery through the search coil and then switched off. The
pulse of magnetism causes current to flow in any target objects below the ground.
But unlike the current in the search coil, the current in the object reactivates the
search coil. This voltage is then amplified to indicate with a sound or a flashing
light an object has been found.

The effectiveness of a metal detector depends on the size and position of the
object and how far beneath the ground it is buried. For example, a coin buried edge-
on to the search coil is much harder to detect than the same coin buried face up.

Ex.2. look at these statements. Are they true or false? You may need to use your
own knowledge as well as information from the text.

1. Any metal detector can discriminate between gold and other metals.

2. Gold necklaces are found quite often.

3. The search coil is connected directly to a battery.

4. Metal detectors require a changing magnetic field.

5. The metal detector can only locate metals which contain iron or are
magnetic.

6. Metal detectors are only used by treasure hunters.

7. Passing a current through the search coil and then switching it off, creates

a pulse of magnetism round the coil.
8. All metal detectors are fitted with a flashing light to show when an object
has been found.
. Large objects are easier to find than small objects.
10. A coin horizontal to the surface is more difficult to detect than one vertical
to the surface.
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Language focus
Grammar links

Sentences in a text are held together by grammar links. Note the links in this
paragraph:

Metal detectors are used to locate hidden metal objects such as water pipes.
They contain a search coil and a control box. The coil is mounted in the search
head. When an AC voltage from the box is applied to the coil, a magnetic field is
created around it. In turn this induces a current in any metal object the head passes
over.

Links between neighbour sentences: metal detectors — they; a search coil — the
coil; a magnetic field is created around it — this.

The text illustrates some common grammar links: Nouns become pronouns
(metal detectors becomes they; the coil — it); repeated nouns change from a to the
and sometimes words are dropped: a search coil becomes the coil; clauses and even
sentences become this or that: a magnetic field is created around it becomes this.

Ex.1. Now mark the grammar links in this paragraph by joining the words in
italics with the words they refer to:

When an AC voltage is applied to the search coil, a magnetic field is produced
around it. If there is a metal object under the ground, the field induces an electric
current in the object. The induced current in turn creates a magnetic field around
the object. This induces a voltage in the search coil. The induced voltage is
converted into an audible note by the circuitry in the control box. This sound guides
the treasure hunter to the buried object.

Ex.2. Converts means to change something from one form to another. Study the
following example.

An AC generator converts the DC from the battery into the AC needed to drive
the coil.
Identify the components from these descriptions:

1. It converts AF signals into sound waves.

2. It converts electronic pulses into infra-red pulses.

3. It converts digital signals into analogue signals.

4. It converts an electrical signal into a visual signal.
Describe the action of the following, using convert:

5. A rectifier.

6. A microphone.
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7. An analogue-to-digital converter.
8. An audio amplifier.

Ex.3. Link each pair of statements using the word or phrase provided. Omit
unnecessary words and make any other changes required.

1. for: A metal detector is a device. A metal detector locates hidden metal
objects.

2. to ... but: The metal detector was developed for military purposes. The
metal detector was developed to find buried explosives. Nowadays the
metal detector is also used to locate pipes, cables and lost valuables.

3. to: Special detectors are used at airports. Detectors are used to screen
passengers for concealed weapons.

4. which: All detectors work on the same principle. The principle is
electromagnetic induction.

5. if: An object is placed in a changing magnetic field. An electrical voltage
is created in the object.

6. when: An AC voltage is applied to the search coil. An ever-changing
electromagnetic field is created around the search coil.

7. if: The coil passes near a metal object. An electric current is induced in the
metal objects.

8. which: the electric current produces a magnetic field around the object.
The magnetic field induces a voltage in the search coil.

9. when: The circuitry senses this reaction. The circuitry changes the voltage
into an audible note.

10. as: The coil approaches the object. The audible note becomes louder and
louder.

Reading and Speaking
Big is best
Before you start
You have one minute. How many different dams or tunnels can you think of?
Compare your answers with the rest of the class.

Ex.1. Complete the texts by putting one word in each space. Use the words in
the box. Check meaning of any new words in the glossary or your dictionary.
lacross around  between over through  undeq
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The Panama Canal is a 64km waterway the Atlantic and Pacific Oceans.
Before the canal was opened, ships had to travel thousands of miles
South America. To build the canal, engineers had to dam a major river, and dig a

channel a mountain ridge.
Tower Bridge is an operable bascule bridge, designed by Horace Jones in 1886.
It goes the River Thames in London. Thousands of vehicles drive

it every day. Tall ships cannot pass Tower Bridge, instead, the

roadway parts and lifts to let them through.

Ex.2. Read the text and decide which structure it describes.

A The Hoover Dam B The Arlberg Tunnel
C The Channel Tunnel D The golden Gate Bridge
The ......... is between Britain and France. It’s more than 20 kilometres long. It

was built by British and French engineers. They started on opposite sides and met
in the middle under the sea. They used specially-designed tunnel boring machines
(TBMs) to dig the tunnels through the rock under the seabed. TBMs are enormous
machines for digging tunnels. The machines used to dig the main tunnels were
about 8.5 metres in diameter and 250 metres long. Work started in 1987 and the
teams met under the seabed in 1991. It is a rail tunnel. The first passenger train
went through in 1994.

Ex.3. Read the text again and answer the questions (1-9) below.

1. Where is it? 6. What are TBMs?

2. What is it? 7. How big are TBMs?

3. How long is it? 8. How long did it take to build?
4. Who built it? 9. When was it opened?

5. How did they build it?

Ex.4. First, underline the question words in Ex.3. Then use them to complete
these questions.
L. many Roman roads are there in Europe?

designed St Paul’s Cathedral in London?

is the name of the famous bridge in San Francisco?

was the Eiffel Tower built?

is the Corinth Canal?

Nk W
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UNIT 32. NUCLEAR POWER PLANT

Overview
= Reading and Vocabulary: Nuclear power plant.
= Language focus: Cause and effect.
= Reading and Speaking: Radar.

Reading and Vocabulary

Four sentences have been removed from the text. Choose from the sentences
A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Nuclear power plant

Nuclear power stations widely use saturated steam instead of superheated one.
Sure, in this case efficiency is lower. However, usage of superheated steam directly
in a nuclear reactor requires complexity of a reactor construction and, hence,
additional investment. At the same time, nuclear fuel is much cheaper in
comparison with organic fuel. [ 1]

The heart of the nuclear power plant is the reactor which contains the nuclear
fuel. The fuel usually consists of hundreds of uranium pellets placed in long thin
cartridges of stainless steel. The whole fuel cell consists of hundreds of these
cartridges. The fuel is situated in a reactor vessel filled with a fluid. The fuel heats
the fluid and the super-hot fluid goes to a heat exchanger, i.e. steam generator,
where the hot fluid converts water to steam in the heat exchanger. The fluid is
highly radioactive, so it should never come into contact with the water that is
converted into steam. Then this steam operates steam turbines in exactly the same
way as in the coal or oil fired power-plant.

A nuclear reactor has several advantages over a power-plant that uses coal or
natural gas. [ 2 ] As to nuclear fuel, it is far cleaner than any other fuel for operating
a heat engine. Furthermore, our reserves of coal, oil and gas are decreasing so
nuclear fuel is to replace them. [ 3 ] The amount of nuclear fuel which the nuclear
power-plant consumes is negligible while the world’s uranium and thorium
resources will last for hundreds of years. Industry produces two main types of
reactors namely vessel-type and channel type reactors. The nuclear power stations
are mostly designed for generation of electricity. If a station generates only electric
energy, it is equipped with condensing turbines and the station is known as a
condensing one. At present the nuclear power stations mainly operate as condensing
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plants. The nuclear power stations designed to produce not only electrical energy
but also heat are called nuclear heat-and-power plants.

A fast-neutron reactor which supplies both electricity and heat for desalting sea
water was put into operation in Shevchenko on the Caspian Sea. [ 4 ] It should be
also mentioned that that area has no natural fresh water and was a lifeless desert
before the nuclear power plant began operating there.

Scheme of a nuclear power station may be single-, double- or three-circuit.

If a power station works with a single-circuit scheme (fig. a), steam is produced
in the reactor core (active area of a reactor) and is supplied to a turbine. Sometimes
steam is superheated in special channels of reactor or in a separate nuclear steam
superheater.

A single-circuit scheme is the simplest. However, the steam produced in this
case is radio-active. That is why the most circuit installation is to have protection

Figure — Single-circuit (a), double-circuit (b) and three-circuit (c) schemes of
nuclear power station: 1 — reactor; 2 — intermediate heat exchanger; 3 — steam
generator; 4 — turbo-generator; 5 — condenser; 6 — pump; 7 — circulation pump of
the II loop; 8 — circulation pump of the I loop
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from radiation. During working process the radio-active solids having been
removed from a reactor with steam are collected in a steam pipeline, a turbine etc. It
is dangerous and this complicates control and repair.

In double-circuit and three-circuit schemes (fig. b and c) heat rejection is
realized by a heat-transfer agent, further heat is supplied to working substance
directly or through the heat-transfer agent of an intermediate loop. Here, working
substance is not radio-active and power station running is appreciably made easier.
Moreover, corrosion from steam pipeline, condenser and turbine line does not come
into reactor. In this case investments are much higher, especially in case of three-
circuit scheme. Such schemes are used to avoid any possibility of water contact
with the active heat-transfer agent. Such dangerous active heat-transfer agent is
sodium iodide because its contact with water leads to hard accidents.

The technological scheme of the first loop of a double-circuit nuclear power
station is as following.

Nuclear fuel stored in the form of fuel elements is supplied to a station in
containers and with the aid of lifting crane is loaded into the active part of reactor.
Cassettes with exhausted fuel elements are placed into pool and are kept here for a
definite period until radioactivity decreases to the sufficiently low level. Then
cassettes are taken out to a fuel reprocessing plant. The heat obtained in a reactor is
absorbed by a heat-transfer agent and then is delivered to working substance in
steam generator. In case of three-circuit scheme there is an intermediate loop
between an active heat-transfer agent of the first loop and working substance.

The steam obtained in a reactor (single-circuit scheme) or in a generator
(double- or three-circuit scheme) is delivered to a turbine along a steam pipeline.

The subsequent part of the scheme is very similar to the part a thermal power
station working with organic fuel.

Notes and comments

... saturated steam instead of superheated... Unlike the superheated steam, the

former contains the water drops.

Reading comprehension
Ex.1.
A. Ttresults in cheaper electric energy even at low total efficiency.
B. It means that coal and oil can be used for some other purposes.
C. The latter produces considerable air pollution, releasing combusted gases
into atmosphere, whereas a nuclear power plant gives off almost no air pollutants.
D. TItincludes a reactor, a steam generator and a turbo-generator.
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E. Its capacity is partly used for generating electricity, the rest going as heat
to obtain desalted water.

Ex.2. Look through the text and find the answers to these questions.

1. What kind of steam do the nuclear power stations widely use?
Is the superheated steam used directly in a nuclear reactor? If not, why?
Why is nuclear fuel better than organic fuel?
Which is a key part of a nuclear power station?
What does the fuel cell consist of?
Where does the hot fluid convert water into steam?
Why should the hot fluid never come into contact with the water?
How long will the world’s uranium and thorium resources last?
How many different types of reactors does industry produce?
Where is steam produced in case of a single-circuit scheme?
What is the reason to apply a three-circuit scheme?

SEYXNAn kWD
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Vocabulary

Ex.3. Fill in the words from the box below. There is one word you shouldn’t use.

fast-neutron, saturated steam, turbo-generator, reactor vessel, heat
exchanger, channel type, condensing, reactor core, heat-transfer agent,
uranium pellets, sodium iodide

—_—

Nuclear power stations widely use ... instead of superheated one.

2. The fuel consists of hundreds of ... placed in long thin cartridges of

stainless steel.

The fuel is situated in a ... filled with a fluid.

The fuel heats the fluid and the super-hot fluid goesto a ... .

5. Industry produces two main types of reactors namely vessel-type and ...
reactors.

6. If a station generates only electric energy, it is known as a ... one.

7. A ... reactor supplies both electricity and heat.

8. Ifa power station works with a single-circuit scheme, steam is produced in
the ... .

9. In double-circuit schemes heat rejection is realized by a ... .

10. Active heat-transfer agent is ... .

> »
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Language focus
Cause and effect

Study this sentence: Overvoltage causes the insulation break.

It contains a cause and effects. Identify them. We can link a cause and effect as
follows:

Overvoltage causes / leads to / results in / is the cause of the insulation break.

We can also put the effect first:

The insulation break is caused / results from / is the effect of / is due to
overvoltage.

Ex.1. Items in List 1 can be causes or effects of items in List 2. Match the pairs.
Compare your answers with you partner.

For example: mains frequency interference — hum.

List 1: 1) distortion; 2) noise generated within components; 3) overheating a
transistor; 4) dirty heads; 5) a build-up of oxide on the head; 6) jumping; 7)
unwanted signals.

List 2: a) interference on radios; b) too high a recording level; c) the tape
rubbing against the head; d) scratches on records; e) hiss; f) damage; g) poor
recordings.

Ex.2. Write sentences to show the relationship between the pairs you linked in
ex.l.

For example: Mains frequency interference results in hum.

Study these statements: 1) The electron beam hits the screen. 2) The phosphor
glows.

Why does the phosphor glow? What is the relationship between statement 1)
and 2)?

Statement 1) is a cause and statement 2) is an effect. We can link cause and
effect statements in a number of ways. Study these ways, which use cause and
make.

The electron beam hits the screen causing the phosphor to glow. The electron
beam hits the screen making the phosphor glow.

Now study these cause and effect statements: 3) The phosphor glows. 4) A spot
is displayed.

The effect is in the passive. We can link cause and effect like this: The phosphor
glows causing a spot to be displayed.

Ex.3. Link each of these cause and effect statements to make one sentence:
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1. a) A magnetic field is set up in the speaker coil. b) The coil vibrates.

2. a) The stator of an induction motor creates the revolving magnetic field. b)
The rotor rotates.

3. a) A short-circuit current heats the wire. b) The wire insulation melts and
ignites.

Ex.4. List as many instruments used for testing and repair in electronics as you
can. Compare your list with that of another group. How many of these instruments
can you identify? Can you explain their use? Check your answers by reading this
text.

The following instruments are commonly used for the test and repair of
electronic circuits.

Multimeter. This instrument can be used to measure a number of different
electrical quantities, such as voltage, current, a resistance, i.e. it is a combined
voltmeter, ammeter, and ohmmeter. Multimeters can have analogue or digital
displays and can be switched to different measuring ranges.

Logic probe. This instrument is used for measuring voltage levels and pulses in
digital logic circuits. When the probe is placed on the pin of a logic IC, small
coloured LEDs light up to indicate if a pulse is detected or whether the pin is at a
high or a low logic level.

Oscilloscope. This instrument is used to measure fast-moving signals. It shows
how a signal varies with time or relative to another signal. It uses a cathode tube to
display the waveform of the measured signal on a screen.

Function generator. This instrument contains a triangular wave oscillator which
can be switched to produce triangular, square, or sine waves over a range of
frequencies. It is used to test and adjust a variety of electronic equipment such as
audio amplifiers. The function generator provides a known signal which can be
injected into a circuit. Often it is used with an oscilloscope so that a visual display
of the waveform can be seen.

Ex.S. Which of the instruments would you use to do the following?

1) to check a fuse; 2) to determine the frequency response of an audio amplifier;
3) to test for the presence of a control signal on the output pin of a computer chip;
4) to determine the value of the current through a transformer; 5) to measure the
frequency of an oscillator.

Reading and Speaking
Ex.1. Try to answer these questions about radar.
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a. What is a radar?
b. What are its principles of operation?
c. Where is it used?

Ex.2. Read text in 3 minutes to see if you are correct having executed ex.1.
Radar

Radio Detection and Ranging or “radar”, for short, is one of the outstanding
electronic developments of the twentieth century.

Assume that a flying airplane is high above the earth on a dark night. A
searchlight station on the ground sends out a narrow light beam. When this beam
strikes the airplane, light is reflected from the surface of the plane to the observer’s
eyes and the plane is detected.

With radar, an invisible narrow radio beam, striking the plane, is reflected to a
radio receiver located near the transmitter and, thus, the plane is detected. However,
it is not enough to find the target we are interested in. We must know how far the
detected plane is, how high up as well as its compass position in relation to the
observer.

With the radar equipment assistance, we are able to measure the time it takes
the radio wave to travel from the transmitter to the planet and back again to the
receiver. Knowing the speed at which the radio wave travels, it is relatively easy to
calculate the distance between the plane and the radar station observer.

Because of the great speed of the radio wave, the time intervals are in the order
of microseconds. The cathode-ray tube is the very device to be used for determining
these small intervals of time.

Assume that at the instant when the transmitter sends its radio beam at the
target, the electron stream in the cathode-ray tube is set moving horizontally at the
rate which will make the trace across the face of the tube one inch (2.54 c¢cm) per
one hundred microseconds. Further assume that the plane is at such a distance from
the transmitter that the radio wave requires 100 microseconds to reach it. Since the
reflected wave will require the same time to reach the receiver the whole travel will
consume 200 microseconds.

During the interval, the trace on the face of the cathode-ray tube will have
travelled 2 inches. If we had some method of marking the trace so that it would
record the instant at which it was received, we should be able to tell the time
required for the round trip. The only thing to be done consists in measuring the
distance between the two marks.

The radio wave is sent out as a short pulse of energy usually lasting only about
one microsecond. Part of this pulse is sent to the vertical deflecting plates of the
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cathode-ray tube. Its effect is to produce a short pip on the trace. When the reflected
pulse is received it, too, goes to the vertical deflecting plates of the tube. Thus, a
second pip appears on the trace.

By means of a scale printed on the cathode-ray tube face we can translate the
distance existing between the two pips of the trace into the distance between the
target and the radar station. Since each pulse duration is short and the time between
pulses is relatively long the average power consumed is small.

Is there a possibility of employing the radar equipment for peaceful purposes?
Yes, there certainly is. Radar developed for war purposes was quickly adapted to
peacetime needs, especially in the field of navigation to detect obstacles which
normally would not be seen for some reason or other.
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UNIT 33. ACTIONS IN SEQUENCE (beginning)

Overview
= Reading and Vocabulary: Technological scheme of the powdered-coal
electric power station.
=  Supplementary Information: The Carnot cycle.
= Language focus: Actions in sequence.
= Reading and Speaking: Generators.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Technological scheme of the powdered-coal electric power station

Technological scheme of the powdered-coal electric power station is as follows.
Fuel is supplied by train to unloading installation and then [ 1] and further to
crusher with the aid of the conveyor belt. There is the possibility to supply coal
from railroad car directly into crusher. Then coal enters into bunker for raw coal
and further [ 2 ] via feed track. Coal powder is transported via separator and whirler
into powdered-coal bunker and further [3 ] with the aid of the feed track.

Gases obtained during combustion in furnace chamber pass through a series of
smoke flues of steam generator and give up their heat to superheater, waste gas
heater and air heater. Then they are cleared from ashes in electric filters and are
thrown away through smokestack by smoke sucker.

Slag and ashes fallen under furnace chamber, air heater and electric filters are
washed away with water and reach dredging pumps, which pump them across to
ash-disposal area.

Air being necessary for combustion is supplied into air heater with the aid of
blow fan. [4 ].

Superheated steam from steam generator is supplied to turbine. Condensate
from the turbine condenser is supplied by condensate pump through regenerative
heaters of low pressure into deaerator and further by feed-pump through heaters of
high pressure into waste gas heater.

Water and steam condensate loss is replaced with chemically desalted water,
which is supplied into condensate line after turbine condenser.
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Water for cooling is supplied to condenser from water source by circulating
pumps. Warm water is discharged into the same source far enough from place of
drawoff. Warm water is not allowed mixing with cool water.

Electric energy produced is supplied from electric generator to outside
consumers through step-up transformers.

To supply energy to motors, lamps etc., electric power station has its own
distributing network which is called auxiliary network.

Power stations using organic fuel always apply superheated steam. The higher
temperature is the higher efficiency is. However, maximum temperature depends on
construction materials used for production of heaters, steam pipeline and some
turbine elements. At present, steam temperature before the turbine is usually equal
to 540° with steam pressure nearly 235 bar.

Reading comprehension

Ex.1.
A. itis supplied to burners.
B. air is taken from fireroom.
C. itreaches powdered-coal mill.
D. itis transmitted by overhead lines.
E. itis supplied to coal storage.

Ex.2. Read the text and find the answers to these questions.

1. How is fuel supplied to unloading installation? 2. Is it possible to supply coal
from railroad car directly into crusher? 3. Where are gases obtained? 4. Where do
gases give up their heat? 5. What device are gases cleared in? 6. How are gases
thrown away? 7. Where is air necessary for combustion taken from? 8. What is
turbine supplied with? 9. How is water and steam condensate loss replaced? 10.
Where is cooling water taken from? 11. What is auxiliary network? 12. What does
maximum temperature depend on? 13. What are the initial parameters of steam?

Ex.3. Find the wrong statements and correct them.

1. Fuel is supplied by conveyor belt to unloading installation. 2. It is impossible
to supply coal from railroad car directly into crusher. 3. Coal powder is transported
into powdered-coal bunker and further it is supplied to burners. 4. Gases obtained
during combustion in furnace chamber are thrown away at once through
smokestack. 5. Gases are cleared from ashes in a waste gas heater. 6. Air being
necessary for combustion is taken outside for higher efficiency. 7. Superheated
steam from turbine is supplied to steam generator. 8. Water and steam condensate
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loss is replaced with water taken from the pool. 9. Warm water is not allowed
mixing with cool water. 10. Electric energy produced is supplied from electric
generator to outside consumers through step-down transformers. 11. Auxiliary
network is used to supply outside consumers with energy.

Vocabulary

Ex.4. Define the following terms.

unloading installation, conveyor belt, railroad car, raw coal, powdered-coal
bunker, feed track, furnace chamber, smoke flue, waste gas heater, smokestack,
ash-disposal area, superheated steam, heater of low pressure, chemically desalted
water, circulating pump, step-up transformer, auxiliary network, high efficiency,
steam pressure

Ex.4. Fill in the words from the box below. There is one word you shouldn’t use.

unloading installation, whirler, furnace chamber, ashes, smokestack, auxiliary
network, heat exchanger, turbine, powdered-coal, deaerator, circulating pumps

1. Technological scheme of the ... electric power station is rather complex one.
2. Fuel is supplied by train to ... .

3. Coal powder is transported via separator and ... into powdered-coal bunker.
4. Gases are obtained during combustion in ... .

5. Gases are cleared from ... in electric filters.

6. Gases are thrown away through ... by smoke sucker.

7. Superheated steam from steam generator is supplied to ... .

8. Condensate from the turbine condenser is supplied into ..

9. Water for cooling is supplied to condenser from water source by ..

10. An electric power station has its own distributing network which is called

Supplementary Information

Ex.1. Read the text and find answer the question: if a cycle similar to considered
one can be used at the thermal power station. Pay attention how to make
references to the figure involved.
The Carnot cycle

If a process can occur both in the direct and reverse sense so that the
thermodynamic system returns to its initial state and there occur no changes in the
surroundings, it is called a reversible process. If otherwise, it is an irreversible
process. Irreversibility can be due to a number of causes. Firstly, some processes
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may be non-equilibrium, though -classical thermodynamics considers only
equilibrium processes. Secondly, irreversibility Q
can be caused by friction which accompanies A4 J J !
virtually all processes. Thirdly, this may be heat P JJ J J
exchange at the final temperature difference. 1
Irreversibility always results in a decrease of the
work performed by a thermodynamic system. The
Carnot cycle is very cycle which they try follow at
the thermal power stations.

The Carnot cycle consists of two isotherms
and two adiabats. The p-V diagram of the Carnot
cycle is illustrated in figure. This is a reversible
cycle. Along the line 1-2, there occurs adiabatic expansion of the working fluid
whose temperature drops down from T; to T,. The process along line 2-3 is
isothermal compression accompanied with removal of heat Q, to a heat sink. In the
process shown by the line 3-4, adiabatic compression is accompanied with an
increase of temperature of the working fluid from T; to T4 (or, what is the same,
from T, to T;). In the process 4-1, isothermal expansion is accompanied with the
supply of heat Q, from the hot source to working fluid. The area of the cycle
determines the work of cycle. The thermal efficiency is determined under the
formula

3 ¢ b
WIS

0 —p

n= 1- Tz/ T].

It is remarkable that the formula has been derived for an arbitrary working fluid.
This fact is stressed in Carnot’s first theorem: the thermal efficiency of a reversible
Carnot cycle is independent of the properties of working fluid and is equal to 1 —
T,/T;. It follows that, the higher the upper temperature T, and the smaller the lower
temperature T, the greater is the thermal efficiency of the Carnot cycle.

In thermodynamics it is derived Carnot’s second theorem: the reversible Carnot
cycle is the most efficient in a given temperature interval. The efficiency of real
heat engines is always lower, since, firstly, practical cycles differ from the Carnot
cycle and, as follows from Carnot’s second theorem, have a lower thermal
efficiency. Secondly, the thermal efficiency of real heat engines is lower because of
irreversibility of the processes. The thermal efficiency of a heat engine with due
allowance for the irreversibility of the process is called the internal efficiency:

Ni = Ne Mirs
where n, is the thermal efficiency of an arbitrary reversible cycle and n;, is the
internal relative efficiency which takes account of the losses associated with
irreversibility of real processes.
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Ex.2. Find in the text above the English equivalents to the following Russian
word combinations.

1. IlpumedaTenbHO, 4TO (popMyna BeIBemeHa 1 ... 2. Ecmm He mponcxogut
u3MeHeHul ... 3. B mporuBHOM citydae 310 — ... 4. ... MOXET OBITH IO POy
OpUYMH. 5. ... BCETZAa HMEET PEe3ydabTaroM ... 6. ... 3TO MMEHHO TOT IIHKI,
KOTOPOMY CTaparoTcs Clel0BaTh ... 7. B mpomecce, mpeacTaBIeHHOM JUHUEH ... 8.
OT10T (haKT MOAIEPKUBACTCA B ... 9. ... KOTOPHIIl IPHHEMAET BO BHUMAHHE ...

Language focus
ACTIONS IN SEQUENCE. Preceding, simultaneous and following events
Ex.1. Look, read and translate:

o O O

Before As After

\ /
the sun appears
P :

iy N
the sky begins / +

to lighten. the light increases.

\the sun climbs
up the sky.

When the sun rises, the day begins.
The day continues until the sun sets.
Each sentence contains two events, X and Y. Read out the sentence which
means:
a) X occurs at the same time as Y (simultaneously with Y).
b) X occurs at approximately the same time as, or soon after, Y.
c¢) Xprecedes Y.
d) X followsY.
e) Y isatthe end of X.
Now complete these sentences:

f) the sun rises, the air temperature rises.
2) the sun reaches the highest point in the sky, it begins to descend.
-94-



h) the sun descends, the air temperature falls.

i) the sun sets, it approaches the horizon.

1) the sun sets, the sky becomes completely dark.
k) the sun sets, the day ends.

1) The night begins the sun sets.

m) The night continues the sun rises.
Ex.2. Number these events in order in which they occur when water is heated.
Give simultaneous actions the same number.
a) The water becomes hot. b) The gas is lit.
d) Steam appears. e) The gas is turned on.
g) Bubbles rise to the surface. h) The water evaporates.

c¢) Bubbles appear.
f) Bubbles burst.

Now look at the two points in this example:
As soon as the gas is turned on, it is lit. (X follows Y immediately).

Complete these sentences:
a) As the water evaporates, ..........
b) As soon as the bubbles burst, ............
¢) When the bubbles rise to the surface, ...........
d) As soon as the gas is turned on, ...............
e) Before the gasislit, ......................
f) After the water becomes hot, ............
g) As soon as the bubbles appear, ...........

Ex.3. Number these events in order in which they occur. Give simultaneous
actions the same number.
a) The water ceases boiling.
c¢) The water starts to boil.
e) The gas is turned off.

b) The flame is extinguished.
d) The water continues boiling.
f) The bubbles disappear.

Now write complete sentences joining these pairs of events and making any
other necessary changes:
d+*b *e+b *c+d *ate *b+a  Fa+f
*Use one of these expressions: when; before; until; after; as soon as.
Example: As soon as the gas is turned off, the flame is extinguished.
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Reading and Speaking

Ex.1. Read the following text in 4minutes and answer the question “What is
principal difference between a generator and an alternator?”
Generators

The dynamo 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 per cent of all the 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 'I 'I vl
continuously provided with energy from some outside
source of mechanical energy such as steam engines,
steam turbines or water turbines, for example.

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. Figure shows D B
the principles the construction of an elementary d.c.
generator is based upon. We see the armature, the electromagnet, the shunt winding,
the commutator and the load. Alternators may be divided into two types: 1.
alternators that have a stationary armature and a rotating electromagnet; 2
alternators whose armature serves as a rotor but this is seldom done. In order to get
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a strong e.m.f., the rotors in large machines rotate at 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 are those installed
in the USSR. As you are likely to remember the Bratskaya hydroelectric station is
equipped with 225,000 kilowatt (kW) generators. Soviet scientists constructed more
powerful generators which are installed at the Krasnoyarskaya station. The
Konakovskaya, the Zaporozhskaya and the Uglegorskaya steam power-stations
have large rated capacity. Our industry produces even greater power installations of
1,200 MW for the steam power plants which play such an important part in the
electrification plan of the USSR.

Ex.2. Translate the following sentences paying attention to the subordinate
clauses.

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.

Ex.3. Answer the 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? 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? 9. What generators is the Bratsk
hydroelectric station equipped with? 10. How many generators are installed at the
Konakovskaya steam power plant? 11. What is their rated capacity? 12. What are
the largest steam power plants in Europe?

Ex.4. Read the following abbreviations and give their full forms.
i.e.; a.c.; d.c.; r.p.m.; em.f.; m.m.f.; 317°F, 45°C, 285K etc.
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UNIT 34. ACTIONS IN SEQUENCE (continuation)

Overview
= Reading and Vocabulary: Lightning.
= Information Transfer: Cathode ray oscilloscope.
= Language focus: Actions in sequence. Sequences.
= Reading and Speaking: Transformers.

Reading and Vocabulary

Reading

Four sentences have been removed from the text. Choose from the sentences
A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Lightning

The lightning flash is certainly the earliest manifestation of electricity known to
man, although for a long time nobody knew that lightning and atmospheric
electricity are one and the same thing. Indeed, for thousands of years people knew
nothing about thunderstorms. However, they saw long sparks falling from the dark
sky and heard thunder. They knew that these sparks could kill people or strike their
houses and destroy them. Trying to understand that, they imagined things and
invented numerous stories.

Take the early Scandinavians as an example. They thought that thunderstorms
were produced by Thor, the god of thunder. Besides his throwing both thunder and
lightning at some people, he was a hammer-thrower. According to the story, his
powerful hammer had the property of always coming back to his hands after it had
been thrown. [ 1 ] A story like that invented by those early Scandinavians could be
also heard from other peoples.

However, time flies. Thunderstorms have long stopped being a problem that
scientists tried to solve. Now everybody knows that lightning is a very great flash of
light resulting from a discharge of atmospheric electricity either between a charged
cloud and the earth or between charged clouds.

Even now some people do not like being out during a thunderstorm. [ 2 ] There
are lightning flashes followed by thunder which can be heard for kilometres around.
Needless to say, there is always some danger in a thunderstorm for a very high
building or a man standing in the open field.

Many years ago people learned to protect their houses from thunderstorms.
Coming down from a charged cloud to the earth, lightning usually strikes the
nearest conductor. [ 3 ] That Benjamin Franklin invented the lightning conductor is
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a well-known fact. The lightning conductor familiar to everybody at present is a
metal device protecting buildings from strokes of lightning by conducting the
electrical charges to the earth.

Franklin’s achievements in the field of electricity were known to Lomonosov
who, in his turn, made experiments of his own. Along with other scientific
problems that Lomonosov studied was that of atmospheric electricity. Both
Lomonosov and his friend Professor Rihman took great interest in it. [ 4] They
made numerous experiments and observations without thinking of the possible
danger. The first electrical measuring device in the world was constructed by
Rihman. Making experiments of that kind was dangerous and Professor Rihman
was killed by a stroke of lightning while he was making one of his experiments.

Reading comprehension
Ex.1.

A. Therefore, it is necessary to provide an easy path along which electrons are
conducted to the earth.

B.  Assume that a flying airplane is high above the earth on a dark night.

C. The fifth day of the week, that is Thursday, was named after him.

D. Both of them tried to solve the problem in question.

E. Dark clouds cover the sky, turning day into night.

Ex.2. Read the text and find the answers to these questions.

1. What was the earliest manifestation of electricity known to man? 2. Is the
lightning flash a dangerous phenomenon? Why? 3. How did the early
Scandinavians explain a thunderstorm? 4. Where does a lightning usually strike? 5.
Who was the first to study lightning? 6. Why is the fifth day of the week named
Thursday?

Ex.3. Find the wrong statements and correct them.

1. The lightning flash is kind of atmospheric electricity. 2. The early Russians
thought that thunderstorms were produced by Thor. 3. Nobody knows that lightning
results in a discharge of atmospheric electricity. 4. There are lightning flashes
followed by thunder which can be heard for kilometres around. 5. Many years ago
people learned to protect their houses from thunder.

Vocabulary

Ex.4. Define the following terms.
flash, thunderstorm, hammer-thrower, charged cloud, lightning conductor,
possible danger
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Information Transfer

Ex.1. The task which follows provides further practice in combining information
from a diagram and a text when reading.

Cathode ray oscilloscope
Cathode ray tube. Televisions as well as computers, radar systems, and
oscilloscopes use a cathode ray tube (CRT) to produce an output display. The
construction and operation of the CRT is similar in each case but the simplest type
of CRT is found in oscilloscopes,

first  focusing
accelerating  ,pode final

horizontal
deflection

aquadag

vertical ;
coating

anode deflection

anode A2 A2 plates phosphor
\ ‘A\‘3 plates coating on
\ \ inner side

| ° of screen
L A
— \ — glass
screen
[ control face
heater .4 G1 -
filamen{_ S, deflection metal on
pins for elec?g)n gun system glass
electrical  gection: cathode (electrostatic) envelope
connections  plus intensity and Figure 1

focusing system
A CRT is really a large vacuum tube valve. It has three main sections (fig. 1).
The first section is an electron gun which emits a stream of electrons. The electron
gun contains an electron lens which focuses the electrons into a narrow electron
beam. The second section is a deflection system, which allows the beam to be
moved vertically or horizontally. Oscilloscopes use charged metal plates to give
mechanical deflection, whereas television sets use electromagnetic coils to give
electromagnetic deflection. The last section is a screen with a phosphor coating.
The electron beam hits the screen, making the phosphor glow and causing a spot to
be displayed. The colour of the spot depends on the type of phosphor used.
Electron gun. A stream of electrons is released from the surface of the cathode
when it is heated by the heater filament. The electrons are accelerated towards the
screen by a set of three positively-charged cylindrical anodes (A1, A2, A3). Each
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anode has a higher charge than the one before. As the electrons move towards the
anodes they pass through a hole in a negatively-charged metal disc. This disc is
known as the control grid (G1). By adjusting the intensity control on the
oscilloscope, the charge on the grid can be varied. This allows the number of
electrons reaching the screen, and therefore the brilliance or brightness of the spot
on the screen, to be adjusted.

The three anodes form the electron lens. The oscilloscope focus control allows
the voltage on the second anode (A2) to be varied and causes the stream of
electrons to be focused into a narrow beam. If the oscilloscope has an astigmatism
control, it is used to vary the voltage on the third anode (A3). This allows the shape
of the spot on the screen to be adjusted to make it perfectly round.

Deflection system. After leaving the electron gun, the electron beam is deflected by
two pairs of parallel metal plates. The pairs of deflection plates are situated at right
angles to each other.

The signal to be measured is amplified by the Y-amplifier in the oscilloscope,
then applied to the first set of deflection plates, known as the Y-plates. This causes
the electron beam to be deflected vertically in proportion to the magnitude of the
input signal.

The oscilloscope has
a timebase generator
which produces a
sawtooth wave output as
shown in fig. 2. /l( S ;I/t)lf . time

This is fed into the X- A mmmm oA Figure 2

amplifier of the
oscilloscope, then applied to the second set of deflection plates, known as the X-
plates. This causes the electron beam to be deflected in the horizontal direction in
such a way that the spot moves from left to right across the screen at a steady rate.
When it reaches the right side of the screen, it rapidly returns to the left side again.
This allows the screen to show how the measured signal varies with time.
Phosphor screen. The X and Y deflections of the electron beam cause the signal
being measured to be displayed in the form of a wave, with the magnitude of the
signal being given on the vertical axis and the time variation on the horizontal axis.
A piece of transparent plastic known as a graticule is attached to the front of the
screen. This has a grid of horizontal and vertical lines marked on it and allows
accurate measurements of the signal to be made.

A large build-up of negative charge could be caused by the electron beam
hitting the phosphor screen. To help prevent this, the inside of the CRT, between
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the deflection system and the screen, is coated with a carbon compound known as
Aquadag. This is attached to the high voltage anode (A3) to provide an escape path
for the excess electrons.

The CRT is enclosed in a metal casing made from an alloy of nickel, known as
mu-metal. This has a very high magnetic permeability and prevents external
magnetic fields from causing unwanted beam deflections.

Language focus

ACTIONS IN SEQUENCE. Sequences
Ex.1. Look at this diagram:

The road from the capital 10 the sea

o "1rld ._."
A :“'!““ ‘ /
“r ThOuntain .3 tound
({1 +

W5, %es TO!
o dge 2
=
capital = /,%%’,’//7, >

Now complete this description:
A road leaves the capital at X. It goes a mountain, aridge and
the other side. It goes a volcano, a river and
a hill. It joins the road Z the junction, J. It goes
a forest. It goes the forest A and comes
B. The road reaches the sea Y.

the forest _

Ex.2. Look at these sentences:
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After the road leaves the capital at X, it goes up the mountain.

After leaving the capital at X, the road goes up the mountain.

When the road reaches A, it goes into the forest.

On reaching A, the road goes into the forest.
Change these sentences into the second form:

a) After the road goes round the volcano, it crosses the river.

b) Before the road enters the forest, it passes the lake.

¢) When the road emerges from the forest, it is near the sea.

d) After the road ascends the hill, it goes along the ridge.

e) Before it goes round the volcano, the road descends the mountain.

f) As it goes between the hill and the lake, the road joins the road from Z. (While
going ...)

g) When the road reaches the volcano, it goes round it.

h) As the road travels from X to Y, it crosses a river.

Ex.3. Look at this diagram:

[ -~
The railway from the capital 1o the tronuier frontier™
l until —————— 1%

reaching

hill =
—_ afer

. crossing

— while crossing

_ before
crossing

atter lsaving

before

descending = — on reaching

side of
mountain

Now write nine sentences using the opening phrases in the diagram.
Example: After leaving the capital at A, the railway goes past the airport.

Ex.3. Look at these sentences:
While crossing the desert, the railway passes an oasis.
The railway crosses the desert, passing an oasis.
(X is simultaneous with Y, or occurs during Y).
Now change these sentences into the second form:
a) While going through the tunnel, the railway passes under the mountain.
b) While descending the mountain, the railway makes several turns.
c) While passing the lake, the railway travels in a semi-circle.
d) While crossing the desert, the railway passes an oasis.
e) While approaching the frontier, the railway goes over a hill.
f) While traveling between the mountain and the lake, the railway joins the
railway line from C.

Reading and Speaking

Ex.1. Read the following text in 4minutes and answer the question “What
properties do semiconductors have?”
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 maintenance provided it is not
misused and is not damaged by lightning.

We may say that the principal parts of a transformer are two windings, that is
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 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.
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The transformer operates equally well to increase the voltage and to reduce it.
By the way, the above process needs a negligible quantity of power. It is important
to point out that the 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 distance and then in stepping these voltages down. One
could have some other transformers in the system 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. The facts you have been given above illustrate the
wide use of transformers and their great importance.

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 electromagnetic 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 terminals 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 currents 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
is increased by constructing the transformer core of flat sheets of soft iron.

Ex.2. Find the English equivalents to the following Russian word
combinations.

HE)KellaTeIbHbIe TOKH, HaBOAMMBIC B CEpJCYHHMKE TpaHCHOpPMATOpa; CO3MAET
NepEeMEHHbIl MarHUTHBIA II0TOK; HM3TOTOBJICHHE CEpJCYHHMKA TpaHCchOpMaTopa;
BBIIICONUCAHHBIA MPOLIECC HYXIAETCS B HE3HAYMTEILHOM KOJMYECTBE DHEPIHU;
Ba)XHO OTMETHUTb, YTO pacCMaTPUBAEMOE YCTPOHCTBO HE pabOTaeT Ha MOCTOSHHOM
TOKE.

Ex.3. Compare:

1. A solenoid and an electromagnet. 2. A direct current and an alternating
current. 3. A step-up transformer and a step-down transformer. 4. A stator and a
rotor. 5. A primary winding and a secondary winding.
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UNIT 35. SYSTEM OPERATION. ACTIONS IN SEQUENCE
(completion)

Overview
= Reading and Vocabulary: System operation.
= Language focus: Actions in sequence. Cycles and stages.
= Reading and Speaking: The carbon cycle.

Reading and Vocabulary

System operation

A transmission system may be vertically integrated, in which case the
generating plant belongs to the same utility, or more commonly it may be
unbundled, in which case it has only transmission capacity, with no generation
plant. In either case, the main tasks for the transmission operator are to maintain a
constant frequency and voltage for all consumers, and to operate the system
economically and securely. Security in this context means maintaining voltage
within limits, staying within a prescribed stability margin and operating all circuits
within their thermal rating. This requires adequate monitoring of all the
transmission components, with sufficient communication and control facilities to
achieve these desired goals. Most transmission systems will, therefore, have a
coordinating room and possibly a number of manned outstations for local or
regional devolvement of responsibility.

For frequency control, some of the synchronized generators are equipped with
sensitive governors which use a frequency signal rather than a speed signal. The
output of these generators is dependent upon the balancing power required to
achieve a steady frequency over the whole system. The transmission system
operator, backed up by computer forecasts of load variations and knowledge of the
available plant and their offer prices, may have the authority to instruct generators
to start up or to shut down (unit commitment) and to set their output (loading or
dispatching) so that over a prescribed hourly, daily or weekly period they generate
energy to meet the consumer demand at the minimum overall cost. In the UK
however, the system operator only has the authority to select offers and bids from
generators and energy purchasers to effect a balancing market, whereas the bulk
unit commitment and dispatch of generation and demand is accomplished by a
bilateral market. In a bilateral market, generators contract directly with energy
purchasers and are responsible for their own output scheduling. The balancing
market operates over a short time period (one hour in the UK) imposing any
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adjustments necessary to obtain balanced supply and demand and technical
satisfaction of any transmission system constraints.

There is a considerable scope for minimization of the losses in an
interconnected system through the control of the compensation devices. This
control is guided by the use of optimal load flow programs, security assessments
and calculations of transient stability margin. One of the main concerns is to
arrange patterns of generation, including some plant which may otherwise be
uneconomic, to maintain voltage despite outages of circuits and other components
for maintenance, extension and repair. Safety of utility personnel and the operation
of the system to avoid risk to the public is at all times paramount.

Reading comprehension
Ex.1. Read the text and find the answers to these questions.

1. How is a transmission system termed in case the generating plant belongs to
the same utility? 2. In which case a transmission system is unbundled? 3. What are
the main tasks for the transmission operator? 4. Why is the monitoring of all the
transmission components required? 5. Why are the synchronized generators
equipped with sensitive governors? 6. What signal do they use? 7. What difference
is between a balancing market and a bilateral one?

Vocabulary

Ex.2. Translate the following sentences and define the function of the word
provided.

1. A transmission system is provided with sufficient communication and control
facilities to monitor all the transmission components. 2. A transmission system
provided with no generation plant is called to be unbundled. 3. The synchronized
generators work properly provided they are equipped with sensitive governors
which use a frequency signal. 4. The transmission system operator has the authority
to instruct generators to start up or to shut down provided there are computer
forecasts of load variations. 5. The computer facilities provided the possibility to set
the energy output so that to meet the consumer demand provided the system
operator had the authority to select offers and bids from generators and energy
purchasers.

Language focus

ACTIONS IN SEQUENCE. Cycles and stages
Before you start
Discuss the questions below.
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1. Which process is termed “a cycle”?

2. Can you give the examples of life-, or production-, or any other cycles?
Ex.1. Read the stages in the life-cycle of a plant.

1 sowing of seed; 2 the seed is watered; 3 germination: the seed swells; 4
growth: roots and leaves develop; 5 buds form; 6 flowering; 7 pollination: the
stigma receives pollen, the flower is fertilized; 8 formation of fruit; 9 the seeds fall;
10 death of the plant; 11 decay: the plant decomposes.

1. Look at these examples:

Preceding actions: Before the plant germinates, it is watered.

Before (prior to) germination, the seed is watered.

Following actions:  After the plant germinates, the roots and leaves develop.

After germination, the roots and leaves develop.
After the seed is watered, germination occurs (takes place).

Simultaneous actions: As the plant germinates, the seed swells.

During germination, the seed swells.
While geminating, the seed swells.
2. Look again at the life-cycle of a plant and then read this description:

First, the seed is sown. Next, it is watered. Then, the seed begins to swell. A¢
this stage, germination begins. Subsequently, the roots develop. Meanwhile, the
leaves also develop. Later, flowers appear. Then, pollination takes place. During
this process, the stigma receives pollen. Afterwards, the fruit forms.

Ex.2. Now answer these questions:

a) What happens prior to germination?

b) What occurs during growth? e) What happens after the seeds fall?

¢) What happens before flowering?  f) What occurs before the plant decomposes?
d) What takes place after pollination? g) What occurs as the plant decomposes? .

Ex.3. The words in italics mark stages in a process. Now give the following:
a) A word which marks the opening, or initial, stage.
b) A word which marks the last, or ultimate, stage.
¢) Two words which mark next or following stages.
d) Three expressions which mark events occurring some time later.
e) Three expressions which mark simultaneous events.
f) One word which marks an event occurring after a long process.

Ex.4. Put these stages in building a house in the right order and then match
them with expressions on the left:
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First, the drains are dug.
Then, the materials are bought.

Meanwhile, the house is painted.

Subsequently, the walls are built.

At this stage, the site is bought.

Next, the site is leveled.

Afterwards, the foundations are laid.

Then, the house is ready to live in.

Later, the roof is made.

Eventually, the doors and windows are put in.

Finally, the electricity and water systems are installed.

Reading and Speaking
The carbon cycle

All plants and animals need carbon for growth. Carbon is present in the atmo-
sphere in the form of carbon dioxide gas. But it is present only in small amounts.
This means it has to be used again and again. Animals and plants continually take in
and give out carbon during respiration. They also take it in when they feed, and
give it out when they die. This continual process is called the carbon cycle.

Plants take in carbon from the air during photosynthesis. In this process, plants
use energy from the sun together with carbon dioxide from the air. They then make
sugars, and other carbohydrates. The carbohydrates are needed for the growth of
roots, stems and leaves.

The leaves may subsequently be eaten by animals, which digest the
carbohydrates. The carbon is then used for building muscles and bones. Some of the
carbon, however, is returned to the atmosphere after respiration, when carbon
dioxide is released from the body.

When an animal eventually dies, decomposition of the body tissue takes place.
Through the action of bacteria and other organisms, the chemicals are broken down,
or decomposed, and carbon dioxide is released.

Some dead plants are buried under earth. Over millions of years, the pressure of the
earth turns them into coal. When coal is burned to produce heat, carbon is released.

Many tiny animals living in the sea have carbon in their shells, in the form of
calcium carbonate. When these animals die, their shells form layers of calcium
carbonate at the bottom of the sea. These eventually turn into a rock, called
limestone. After movements of the earth, the limestone may reach the surface. The
wind and rain then wear away the limestone, and some of its carbon is once more
released into the atmosphere.
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Ex.1. Look at these questions and then read the text. Which paragraph
answers each question?

a) How do animals take in carbon?
b) How is limestone formed?

¢) What is the carbon cycle?

d) How do plants take in carbon?
e) How is coal formed?
f) How do animals give up carbon?

Ex.2. Try to retell the text.

Ex.3. In accordance with your variant, prepare your own description of a
cycle. Use the auxiliary words and expressions given in brackets. At description,
use the words marking stages (first, at this stage, afterwards, finally, then, etc.).

1) The water cycle in nature (evaporation of sea water, formation of vapour, rise
and cooling of vapour, condensation and formation of clouds, movement of
clouds, fall in temperature, atmospheric precipitation, absorption by soil, flow
back to the sea).

2) The water cycle at the heat power station (addition of desalted water, feed-pump,
heating of cool water in economizer (waste gas heater), heating in pipes of
steam boiler, superheater, steam into the turbine, exhaust vapour (waste steam),
steam condensate, steam condenser).

3) The cycle of events in a refrigerator (the gas is passed round by the pump, is
compressed, liquefaction, change into liquid, heat — out to the atmosphere,
liquid — through an expansion valve, the pressure is reduced, evaporation,
change into gas, heat is taken in, the air becomes cold).

4) The cycle of plastic bottles (production at the plant, are filled with a drink,
transportation to the shop, selling, drinking, becomes empty, into metallic box
shaped like a tetrahedron, delivery to the plant, cutting down into pieces,
melting).

5) The cycle of currency (delivery of notes to a bank, selection of exhausted notes
and addition of new ones, receipt of deposit by plant, paying a salary, shopping
and purchasing, packing of notes for delivery to a bank).

6) The blood cycle in a human body (two loops, heart, aorta, artery, to conduct
blood away from the heart, capillary, delivery of oxygen, organs, exhausted
blood, vena (vein), to conduct blood back to the heart, lung, to oxygenate the
blood).
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UNIT 36. INSULATING MATERIALS. PERFORMANCE OF
THE TERM PAPER

Overview
= Reading and Vocabulary: Insulating materials.
= Supplementary Information: Performance of the term paper.
= Language focus: Linking the sentences.
=  Reading and Speaking: Semiconductors.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Insulating materials

The reason for using insulating materials is to separate electrically the
conducting parts of equipment from each other and from earthed components.
Earthed components may include the mechanical casing or structure that is
necessary to enable the equipment to be handled and to operate. Whereas the
‘active’ parts of the equipment play a useful role in its operation, [ 1 ]. For example
in an electric motor the copper of the winding and the steel core making up the
magnetic circuit are the active components and both contribute to the power output
of the motor; the insulation which keeps these two components apart contributes
nothing, in fact it takes up valuable space and it may be considered by the designer
as not much more than a nuisance.

For these reasons, insulating materials have become a design focus in many
types of electrical equipment, with many companies employing specialists in this
field and carrying out sophisticated life testing of insulation systems. Such is the
importance attached to this field that [ 2 ], for instance by the IEEE in USA, IEE
and Electrical Insulation Association (EIA) in UK and the European Electrical
Insulation Association (EEIM) in Europe, all of which publish the papers presented.
Conferences are also held in Canada, India and South Africa.

The simplest way to define an insulating material is to state what it is not. It is
not a good conductor of electricity and [ 3 ], unlike conductors. The following are
the most important properties of insulating materials:

e volume resistivity, which is also known as specific resistance;
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e relative permittivity (or dielectric constant), which is defined as the ratio of
the electric flux density produced in the material to that produced in vacuum by the
same electric field strength. Relative permittivity can be expressed as the ratio of
the capacitance of a capacitor made of that material to that of the same capacitor
using vacuum as its dielectric;

e dielectric loss (or electrical dissipation factor), which is defined as the ratio of
the power loss in a dielectric material to the total power transmitted through it. It is
given by the tangent of the loss angle and is commonly known as fan delta.

The most important characteristic of an insulating material is its ability to
withstand electric stress without breaking down. This ability is sometimes known as
its dielectric strength, and [ 4 ]. Typical values may range from 5 to 100 kV/mm,
but it is dependent on a number of other factors which include the speed of
application of the electric field, the length of time for which it is applied,
temperature and whether ac or dc voltage is used.

Another significant aspect of all insulating materials | Thermal | Operating
that dominates the way in which they are categorized is class temperature
the maximum temperature at which they will perform (°C)
satisfactorily. Generally speaking, insulating materials Y 90
deteriorate over time more quickly at higher A 105
temperatures and the deterioration can reach a point at E 120
which the insulation ceases to perform its required B 130
function. This characteristic is known as ageing, and for F 155
each material it has been usual to assign a maximum H 180
temperature beyond which it is unwise to operate if a 200 200
reasonable life is to be achieved. The main gradings or 220 220
classes of insulation as defined in IEC 60085:1984 and 250 250

its UK equivalent BS 2757:1986(1994) are listed in
Table. Where a thermal class is used to describe an item of electrical equipment, it
normally represents the maximum temperature found within that product under
rated load and other conditions. However, not all the insulation is necessarily
located at the point of maximum temperature, and insulation with a lower thermal
classification may be used in other parts of the equipment.

The ageing of insulation depends not only on the physical and chemical
properties of the material and the thermal stress to which it is exposed, but also on
the presence and degree of influence of mechanical, electrical and environmental
stresses. The processing of the material during manufacture and the way in which it
is used in the complete equipment may also significantly affect the ageing process.
The definition of a useful lifetime will also vary according to the type and usage of
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equipment; for instance the running hours of a domestic appliance and a power
station generator will be very different over a 25-year period. All of these factors
should therefore influence the choice of insulating material for a particular
application.

There is therefore a general movement in the development of standards and
methods of testing for insulating materials towards the consideration of
combinations of materials or insulating systems, rather than focusing on individual
materials. It is not uncommon to consider life testing in which more than one form
of stress is introduced; this is known as multifunctional or multifactor testing.

Primary insulation is often taken to mean the main insulation, as in the PVC
coating on a live conductor or wire. Secondary insulation refers to a second ‘line of
defence’ which ensures that even if the primary insulation is damaged, the exposed
live component does not cause an outer metal casing to become live. Sleeving is
frequently used as a secondary insulation.

Insulating materials may be divided into basic groups which are solid
dielectrics, liquid dielectrics, gas and vacuum.

Notes and comments

IEEFE stands for Institute of Electrical and Electronics Engineers. It is an
association which approves its own standards.

1EC stands for International Electrotechnical Commission.

PVC stands for polyvinyl chloride.

Sleeving means a placement of a conductor into the case shaped like the sleeve.

Reading comprehension

Ex.1.
A. s usually quoted in kilovolts per millimetre (kV/mm).
B. major international conferences on the subject are held regularly.
C. it has great influence upon the final result.
D. the insulation is in many ways a necessary evil.
E. it has a high electrical resistance that decreases with rising temperature.

Ex.2. Read the text and find the answers to these questions.

1. What components of an installation must be earthed? 2. Which parts of the
equipment are called the ‘active’ parts? 3. What does the insulation do in an electric
motor? 4. Why have insulating materials become a design focus in many types of
electrical equipment? 5. What are the most important properties of insulating
materials? 6. How is relative permittivity defined? 7. How is dielectric loss defined?
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8. How are insulating materials categorized? 9. What is ageing of insulating
material? 10. How does ageing affect the insulating material?

Ex.3. Find the wrong statements and correct them.

1. The reason for using insulating materials is to separate magnetically different
parts of equipment. 2. The mechanical casing is necessary to enable the equipment
to be handled and to operate. 3. The simplest way to define an insulating material is
to state what it can do. 4. The most important characteristic of an insulating material
is its dielectric strength. 5. Boiling temperature is a significant aspect of all
insulating materials. 6. A thermal class represents the maximum temperature
allowable for an insulating material.

Vocabulary

Ex.4. Define the following terms.
earthed component, mechanical casing, active components, design focus,
electric field strength, live conductor

Ex.S. Learn to recognize the following international words.
active component, role, designer, focus, company, association, conference,
dielectric constant, category, classification

Supplementary Information

Before you start

Discuss the following questions.

1. What is a term paper?

2. What does it contain?

3. What requirements to a term paper do you know?

Ex.1. Read the extractions from the DonNTU standard concerning
performance of a term paper. Search out new strange words. Try to remember the
rules presented.
Requirements to performance of the term paper
1 Principal statement
1.1 Term paper should not have more than 40-50 pages. It is divided onto parts,
namely: introduction part; main part; appendices (if necessary).
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Introduction part includes the following elements: title page; task page and
timetable; abstract; contents; list of symbols, units, abbreviations, terms (if
necessary).

1.2 Main part is to contain: introduction; work essence; conclusions; reference
list.

1.3 Abstract is to contain: information about paper volume, number of
illustrations, tables, appendixes, number of sources in the reference list; text of
abstract; list of key words.

The text of the abstract corresponds to the information presented in the term
paper and, as a rule, obeys to the definite order: subject of investigation; work aims;
investigation methods; results and their novelty.

Abstract has not more than 500 words and is presented on one page of A4-size.

Key words are essential for the term paper matter and are formed on the ground
of the abstract text and are placed at the end of abstract. List of key words
includes 5 — 15 words (phrases).

1.4 Contents are given after the abstract on a new page.

1.5 Conclusions are placed after the work essence on a new page. The text of
conclusions may be divided onto steps.

1.6 Appendices contain the material necessary to perform the work, however its
insertion into main part can break the order of the paper presentation.

2 Rules to perform the term paper

2.1 The term paper is performed on the pages of format A4 (210x297 mm). If
necessary it is allowed to use the format A3 (297x420 mm). The term paper may be
performed in handiwork form as well as with the computer aid. It is performed on
one side of white paper. There must be not more than 40 lines per a page. Height of
letters is not less than 4=2.5 mm. Sizes of fields are as follows: top, left and bottom
one —not less than 20 mm, right field — not less than 10 mm.

2.2 Indentations are equal to 5 blanks (10-15 mm). Each point, sub point and so
on is presented with indentation.

2.3 The text of a term paper is to be clear, accurate, monosemantic. To perform
a compulsory requirement the following words are used: «must be», «it followsy,
«it is necessary», «it needs, it requires that», «it permits only», «it is barred fromy,
«it is suppressed». Otherwise the following words are involved: «as a rule,
generally, usually», «at necessity», «may be», «it is recommended» and so on.

2.4 Sections, subsections, points, subpoints are to be numerate with Arabic
numerals. Sections are to have numeration in boundaries of the main part, for
example, 1, 2, 3 and so on. Subsections are to have numeration in boundaries of
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each section. Number of subsection consists of number of section and number of
subsection separated by point.

2.5 The term paper pages are to be numerated with Arabic numerals, continuous
numbering being observed all around the text. Page number is shown at the top
right corner of a page without point at the end.

«Title page», «Task» are included into general numbering of pages. Page
number is not shown at the title page.

Ilustrations and tables covering the whole page are included into common
numbering of pages.

2.6 Illustrations (figures, plots, schemes diagrams, photos) are presented just
after the text where they are mentioned first time or at the next page. All
illustrations are to be mentioned in text. While referring to illustration one should
write down: «... in accordance with fig. 3» if continuous numbering is involved or
«... in accordance with fig. 1.2» if numbering is realized in boundaries of section.

2.7 Numeric data are presented as a rule, in a tabular form.

Depending on its size a table is placed below the text with reference to it or at
the next page, if necessary it can be placed in the appendix. It is allowed to place a
table along the long side of a page.

2.8 Formulae and equations should be numerated with continuous numbering in
boundaries of a section. For instance:

Absolute electric efficiency of installation is determined under the formula:

3600N
nfy =——=%, .1)
Ory

where: 3600 — scale factor;
N — electric power, kW;
O,y — heat consumption by installation, k&J/h [23].

2.9 Material to expand the term paper text may be placed in an appendix. The
appendix may be the graphical material, tables of a big format, calculations,
description of installation, description of algorithms and programs if it is not a
principal task of the work.

Appendixes are performed as continuation of the work at the next pages.
Appendixes have the page numbering common with the whole work. In the text
there must be references to all the appendixes.

Language focus
Linking the sentences
Ex.1. Read the text below and propose its headline.
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The widespread use of television remote control units has turned the British into
a nation of couch potatoes (people who spend most of their time sitting on a couch
(sofa) watching television.

The remote control unit contains keys and electronic components similar to
those of a calculator. The keys are connected by a matrix of wires which cross
beneath each individual key. Pressing a key completes an electrical circuit, and a
signal is sent to a microchip which, in turn, sends a series of on-off electrical pulses
to a light-emitting diode (LED) at the front of the handset. A code spelt out by the
length and spacing of these pulses switches on the LED. The LED flashes on and
off to send an infra-red beam to the receiving ‘eye’ on the television set.

When a photodiode picks up rays from the remote control, it feeds them into a
decoding microchip. After it feeds them into a decoding microchip, they are
interpreted and verified. Once they are interpreted and verified, your instructions
are carried out.

The block diagram of a simple remote control system is shown in Figure. When
the transmitter is switched on, infra-red signals are sent from the transmitter to the
receiver. Pulsed signals are used to prevent interference from any constant infra-red
background ‘noise’.

Receiver IR IR Transmitter
diode

_ LED
4D_ : @ Buffer | | Audio
Figure ~_ - amplifier oscillator
To obtain these pulsed signals, electrical pulses are first generated at a
frequency in the upper audio range by the audio oscillator in the transmitter. They
are then amplified by the buffer amplifier to enable them to drive the light-emitting
diode (LED). Finally, the electrical pulses are converted by the LED into pulsed

infra-red radiation which is directed at the receiver. Almost no visible light is
emitted from the LED.

Ex.2 Study this flowchart, which describes what happens when the signals are
received from the remote control.

1) A photodiode picks up rays from the remote control. 2) It feeds them into a
decoding microchip. 3) They are interpreted and verified. 4) Your instructions are
carried out.

We can link two stages in the flowchart to show the sequence of events like this:
1+2) When a photodiode picks up rays from the remote control, it feeds them into a
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decoding microchip. 2+3) After it feeds them into a decoding microchip, they are
interpreted and verified. 3+4) Once they are interpreted and verified, your
instructions are carried out.

The part of each sentence beginning with a time word — when, after, once — is
called a time clause. When shows that one stage is followed immediately by the
next stage. After simply shows the sequence of stages — 1 comes after 2. Once
emphasizes that one stage is complete before the next stage begins.

Reading and Speaking

Ex.1. Read the following text in 3minutes and answer the question “What
properties do semiconductors have?”
Semiconductors

The periodic law of elements discovered by Mendelyeev had a number of
important scientific and industrial results, one of them being the discovery of
germanium. Germanium is the semiconductor used in most transistors available at
present.

But what are semiconductors? They include almost all minerals, many chemical
elements, a great variety of chemical compounds, alloys of metals, and a number of
organic compounds. Like metals, they conduct electricity but do it less effectively.
In metals all electrons are free and in insulators they are fixed. In semiconductors
electrons are fixed, too, but the connection is so weak that the heat motion of the
atoms of a body easily pulls them away and sets them free.

It is not difficult to understand that the term “semiconductor” has been used
because the material in question really occupies a place between the conductors of
the electric current and the non-conductors, that is insulators. The term shows that
they conduct electricity less readily than conductors but much better than insulators.

Minerals and crystals appear to possess some unexpected properties. For
instance, it is well known that their conductivity increases with heating and falls
with cooling. As a semiconductor is heated, free electrons in it increase in number,
hence, its conductivity increases as well. However, heat is by no means the only
phenomenon influencing semiconductors. They are sensitive to light, too. Take
germanium as an example. Its electrical properties may greatly change when it is
exposed to light. With the help of a ray light directed at a semiconductor, we can
start or stop various machines, effect remote control, and perform lots of other
useful things. Just as they are influenced by falling light, semiconductors are also
influenced by all radiation. Generally speaking, they are so sensitive that a heated
object can be detected by its radiation.
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As previously mentioned, such dependence of conductivity on heat and light has
opened up great possibilities for various uses of semiconductors. The
semiconductor devices are applied for transmission of signals, for automatic control
of a variety of processes, for switching on engines, for the reproduction of sound,
protection of high-voltage transmission lines, speeding up of some chemical
reactions, and so on. On the other hand they may be used to transform light and heat
energy directly into electric energy without any complex mechanism with moving
parts, and on the other hand, they are capable of generating heat or cold from
electricity.

Engineers and scientists turned their attention to semiconductors more than sixty
years ago. They saw in them a means of solving an old engineering problem,
namely, that of direct conversion of heat into electricity without boilers or
machines. Semiconductor thermocouples can convert heat directly into electricity
just as a complex system consisting of a steam boiler, a steam engine and a
generator does it.

Ex.2. Point out which of these sentences contains the information from the text
above.

1. Semiconductor materials are used in diodes to create a rectifier, in transistors
to make an amplifier and in integrated circuits to produce a computer. 2.
Dependence of conductivity on heat and light has opened up great possibilities for
various uses of semiconductors. 3. Semiconductors with excess of electrons possess
the electronic conductance (n-type conductivity) and those with shortage of
electrons are characterized with hole conductance (p-type conductivity). 4.
Semiconducting material occupies a place between the conductors of the electric
current and the non-conductors, that is insulators.

Ex.3. Answer the questions.
- Which element possesses the semiconducting properties?
- How does a conducting material depend upon heat?
- What devices may be made with application of conducting materials?

Ex.4*. Speak on the difference between the electronic conductance and hole
conductance.
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UNIT 37. CABLES (beginning)

Overview
= Reading and Vocabulary: Cables (beginning).
=  Supplementary Information: Giving advantages and disadvantages.
= Language focus: Impersonal Constructions.
= Reading and Speaking: Power transmission.

Reading and Vocabulary

Reading
Cables

The voltage designation used by the cable industry does not always align with
that adopted by users and other equipment manufacturers, so clarification may be
helpful.

A cable is given a voltage rating which indicates the maximum circuit voltage
for which it is designed, not necessarily the voltage at which it will be used. For
example, a cable designated 0.6/1 kV is suitable for a circuit operating at 600 V
phase-to-earth and 1000 V phase-to-phase. However it would be normal to use such
a cable on distribution and industrial circuits operating at 230/400 V in order to
provide improved safety and increased service life. For light industrial circuits
operating at 230/400 V it would be normal to use cables rated at 450/750 V, and for
domestic circuits operating at 230/400 V, cable rated at 300/500 V would often be
used. Guidance on the cables that are suitable for use in different locations is given
in BS 7540.

The terms LV (Low Voltage), MV (Medium Voltage) and HV (High Voltage)
have different meanings in different sectors of the electrical industry. In the power
cable industry, the following bands are generally accepted:

LV — cable rated from 300/500 V to 1.9/3.3 kV;

MYV — cables rated from 3.8/6.6 kV to 19/33 kV;

HV — cable rated at greater than 19/33 kV.

Multi-core cable is used to describe power cable having two to five cores.
Control cable having seven to 48 cores is referred to as multi-core control cable.

Cable insulation and sheaths are variously described as thermoplastic,
thermosetting, vulcanized, cross-linked, polymeric or elastomeric. All extruded
plastic materials applied to cable are polymeric. Those which would re-melt if the
temperature during use is sufficiently high are termed thermoplastic. Those which
are modified chemically to prevent them from re-melting are termed thermosetting,
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cross-linked or vulcanized. Although these materials will not re-melt, they will
soften and deform at elevated temperatures, if subjected to excessive pressure. The
main materials within the two groups are as follows:

® thermoplastic

— polyethylene (PE)

— medium-density polyethylene (MDPE)

— polyvinyl chloride (PVC)

® thermosetting, cross-linked or vulcanized

— cross-linked polyethylene (XLPE)

— ethylene-propylene rubber (EPR)

Elastomeric materials are polymeric. They are rubbery in nature, giving a
flexible and resilient extrusion. Elastomers such as EPR are normally cross-linked.

Notes and comments
... BS 7540... BS stands for British Standard.

Reading comprehension
Ex.1. Read the text and find the answers to these questions.

1. What does a cable voltage rating indicate? 2. Is it possible to use a cable in
networks with lower voltage level than that accepted to be normal for the cable? 3.
Where is the guidance on the cables given? 4. What does ‘MV’ stand for? 5. How
many cores does a multi-core cable contain? 6. What materials is the cable
insulation made of?

Ex.2. Find the wrong statements and correct them.

1. A cable voltage rating indicates the voltage at which the cable will be used. 2.
For light industrial circuits operating at 230/400 V it would be normal to use cables
rated at 450/750 V. 3. Thermoplastic insulation is able to withstand the extremely
high temperatures without melting. 4. There are four voltage bands in the power
cable industry, namely: low voltage, medium voltage, high voltage and super high
voltage.

Supplementary Information
Giving advantages and disadvantages
Before you start
1. Have you had an experience of writing articles, or expressing opinion, or making
a speech before audience, or simply taking part in discussion?
2. What arguments did you use?
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3. What are the rules for construction of such composition?

4. Read the pieces of advice below and express your opinion if you agree with them
or not.

When giving arguments for and against a topic you should present both sides in

a fair way by discussing them objectively in equal detail. Start your composition by
making a general statement about the topic, and then give the advantages and
disadvantages in two separate paragraphs. Remember to start a new paragraph for
each new topic and to make a plan before writing your composition. Finally, end
your composition with a well-balanced consideration of the points discussed. It is
possible to state an opinion without using strong, emotional or personal
expressions. (Do not use words such as: I know, I believe, etc. Use words such as: It
seems that ..., It can be seen that ..., etc.) If you believe that the advantages
outweigh the disadvantages, write them just before the final paragraph so that it will
be easier for you to lead the reader to the conclusion.

Vocabulary

Read, translate and learn by heart Useful Phrases for Writing Argumentative Essays

To list points: one major advantage/disadvantage of, a further advantage, one point
of view in favour of/against, in the first place, first of all, to start with, secondly,
thirdly, finally, last but not least, etc.

To add more points to the same topic: what is more, furthermore, also, in addition
to, besides, apart from this/that, not to mention the fact that, etc.

To make contrasting points: on the other hand, however, in spite of, while,
nevertheless, despite, even though, although, it can be argued that, one can
argue that, etc.

To conclude: to sum it up, summarizing, summing it up, all in all, all things
considered, in conclusion, on the whole, taking everything into account, above
all, as was previously stated, finally, in the long run, etc.

Ex.1. Read two texts one after another and give the paragraph plan, writing brief
notes about the for and against arguments. Then, underline all the linking words in
the texts and try to replace them with other similar ones.
Working Mothers Have Positive Effects on the Family

Nowadays, more and more women work outside the home, causing people to
wonder whether this is a positive change. Germaine Greer, the Australian feminist,
said: “Most women still need a room of their own and the only way to find it may
be outside their own homes.” If this is true, can it be done without having a negative
effect on the family?
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One point in favour of mothers working is that their children often learn to be
independent from an early age, which can only help them in the future. Also, in
many families, the man’s salary alone is not enough to cover all household
expenses. Thus, the need for extra income arises, and the woman has to work.
Moreover, working outside the home gives a woman a sense of her own personal
identity and self-confidence. A woman who stays at home will always be known as
“John’s wife” and not as a person in her own right.

On the other hand, child care is expensive. Therefore, a large proportion of the
money a working mother earns will be spent on childcare. What is more, if both
parents are working all day, they only see their children for a few hours in the
evening. This can have a negative effect, as children may start to see their parents
as strangers. Finally, a working mother usually has to look after both the children
and home in her spare time, so she is actually doing two jobs instead of one, which
can be tiring. She may also miss out on important events in her children’s lives,
such as their first steps and first words.

To sum up, there are many arguments both for and against mothers working.
Every family is different and what is good for one family may not be necessarily be
good for another. Taking everything into account, it should be left to the individual
mother to decide whether working or not is something that she wants to do.

Which side are you on?

And so, for good or bad, computers are now part of our daily lives. With the
price of a small home computer now as low as $500, experts predict that before
long all schools and businesses and most families in the richer parts of the world
will own a computer of some kind. Among the general public, computers arouse
strong feelings — people either love them or hate them.

The computer lovers talk about how useful computers can be in business, in
education and in the home — apart from all the games, you can do your accounts on
them, learn languages from them, write letters on them, use them to control your
central heating, and in some places even do your shopping with them. Computers,
they say, will also bring more leisure, as more and more unpleasant jobs are taken
over by computerized robots.

The haters, on the other hand, argue that computers bring not leisure but
unemployment. They worry, too, that people who spend all their time talking to
computers will forget how to talk to each other. And anyway, they ask, what’s
wrong with going shopping, using pens and paper and typewriters, and learning
languages in classrooms with real teachers? But their biggest fear is that computers
may eventually take over everything’s from human beings altogether.

-123-

And so the arguments continue. Have you decided which side you’re on?

Ex.2. Give points for and against phenomenon taken from the list below in
accordance with your variant. Then, using these points and the useful phrases
above, write sentences based on the topic. Finally, give a paragraph plan and write a
composition about the advantages and disadvantages of the phenomenon under your
consideration.

1. Tourism; 2. Building of new atomic power stations; 3. Further usage of
heat power stations; 4. Usage of powerful hydroelectric stations; 5. Usage of
unconventional power; 6. Morning gymnastics; 7. Mobile phone; 8. To be a
wife of a “New Russian”.

Language focus
Impersonal Constructions

Application of a pronoun which does not substitute the noun from the matrix
clause as a subject in the sentence is termed ‘Impersonal construction’. While
translating it is omitted.

Ex.1. Translate the following sentences paying attention to the Impersonal
Constructions.

a) 1. It is easy to understand Ohm’s law. 2. It was desirable to compare the
results obtained. 3. It is necessary to find new sources of energy. 4. It was difficult
for Oersted to find out why the compass needle was deflected.

b) 1. One can say that there are unlimited sources of energy. 2. One could not
obtain good results without repeating the test. 3. There are so many atoms in a
water drop that if one could count one atom a second, day and night, it would take
one hundred milliard years. 4. One may mention here that the first industrial nuclear
power plant in the world was constructed in the USSR.

c) 1. They employ different methods to obtain better result. 2. They produce
modern machines at our plant. 3. They say that lasers will be widely used in the
near future.

d) 1. It is supposed that people learnt to protect their houses from thunderstorms
years ago. 2. It is said that these substances have similar properties. 3. It is well
known that one form of energy can be converted into another form.

Ex.2. Translate the following sentences into English using the Impersonal
Constructions.
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1. 'oBopsIT, 4TO 3TO M300peTeHNE YBENIUYHUT K.I.J. MAlIMHGL 2. Ternepb MOXHO
CUMTaTh Halle MCCIeIOoBaHNe 3aBepIIEHHBIM. 3. [lonaraior, 4To pe3ynbTaThl OISTH
MOATBEPAUIH TeopeTudeckue pacyérsl. 4. CiaeayeT ynoMsHyTb, 4TO y4EHBIE JABHO
paboTaroT Haja MpoOJeMOW MepeAayn SHeprud ¢ Homouiblo Jjasepa. 5. OueHb
Ba)KHO, YTO HOBOE 00OpymoBaHHE HE Joporoe. 6. PaboueMy OBbUIO TPYAHO MOHSTH
NIPUYHMHY TOBPEKAEHUs YyCTaHOBKW. 7. JKenmarenpHO HCMONIB30BaTh BCE BHJIBI
SHEPIUU UL MONyYEeHHs DJIEKTPUYECTBA.

Reading and Speaking
Power transmission

They say that about a hundred years ago, power was never carried far away
from its source. Later on, the range of transmission was expanded to a few miles.
And now, in a comparatively short period of time, electrical engineering has
achieved so much that it is quite possible, at will, to convert mechanical energy into
electrical energy and transmit the latter over hundreds of kilometers and more in
any direction required. Then in a suitable locality the electric energy can be
reconverted into mechanical energy whenever it is desirable. It is not difficult to
understand that the above process has been made possible owing to generators,
transformers and motors as well as to other necessary electrical equipment. In this
connection one cannot but mention the growth of electric power generation in our
country. The longest transmission line in pre-revolutionary Russia was that
connecting the Klasson power-station with Moscow. It is said to have been but 70
km long, while the present Volgograd-Moscow high-tension transmission line is
over 1000 kilometres long. (The reader is asked to note that the English terms
“high-tension” and “high-voltage” are interchangeable.)

It goes without saying that as soon as the electric energy is produced at the
power-station, it is to be transmitted over wires to the substation and then to the
consumer. However, the longer the wire, the greater is its resistance to current flow.
On the other hand, the higher the offered resistance, the greater are the heating
losses in electric wires. One can reduce these undesirable losses in two ways,
namely, one can reduce either the resistance or the current. It is easy for us to see
how we can reduce resistance: it is necessary to make use of a better conducting
material and as thick wires as possible. However, such wires are calculated to
require too much material and, hence, they will be too expensive. Can the current
be reduced? Yes, it is quite possible to reduce the current in the transmission system
by employing transformers. In effect, the waste of useful energy has been greatly
decreased due o high-voltage lines. It is well known that high voltage means low
current, low current in its turn results in reduced heating losses in electrical wires. It
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is dangerous, however, to use power at very high voltages for anything but
transmission and distribution. For that reason, the voltage is always reduced again
before the power is made use of.

Lasers. Scientists are successfully developing quantum generators, called
lasers, for emitting light radio waves. Theoretical calculations have shown that
lasers are very likely to transform the energy of light radio waves into electrical
energy with an efficiency amounting to about 100 per cent. It means that electrical
power might be transmitted over considerable distances with negligible losses and
what is very important without the use of transmission lines.

Ex.1. Find Impersonal Constructions in the text and explain their application.

Ex.2. Answer the following questions.

1. What made it possible to transmit electric energy over hundreds of
kilometres? 2. Can electric energy be reconverted into mechanical energy? If so,
what is the device for it? 3. What are transformers used for? 4. What do you know
about the longest transmission line in pre-revolutionary Russia? 5. How long is the
Volgograd-Moscow high-voltage transmission line? 6. In what way can the heating
losses be reduced in transmission line? 7. How can resistance be reduced in electric
wires? 8. Why are high-voltage lines used for power transmission? 9. Is it possible
to use quantum generators for power transmission? 10. What have theoretical
calculations shown?

Ex.3. Complete the following sentences.

1. Owing to the transformer it became possible ... 2. It was Ampere who ... 3.
The dynamo-electric machines are used for ... 4. In order to reduce resistance in a
wire, it is necessary ... 5. The waste of useful energy can be decreased ... 6. Coal
is burned in order to ... 7. Lasers are used for ...
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UNIT 38. CABLES (completion)

Overview
= Reading and Vocabulary: Cables (completion).
=  Supplementary Information: Expressing opinions.
= Reading and Speaking: Magnetic effect of an electric current.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Cables

Certain design principles are common to power cables, whether [ 1 ].

For many cable types the conductors may be of copper or aluminium. The initial
decision made by a purchaser will be based on price, weight, cable diameter,
availability, the expertise of the jointers available, cable flexibility and the risk of
theft. Once a decision has been made, however, [ 2 ], without being influenced by
the regular changes in relative price which arise from the volatile metals market.

For most power cables the form of conductor will be solid aluminium, stranded
aluminium, solid copper (for small wiring sizes) or stranded copper, although [ 3 ].
Solid conductors provide for easier fitting of connectors and setting of the cores at
joints and terminations. Cables with stranded conductors are easier to install
because of their greater flexibility, and for some industrial applications a highly
flexible conductor is necessary.

Where cable route lengths are relatively short, a multi-core cable is generally
cheaper and more convenient to install than single-core cable. Single-core cables
are sometimes used in circuits where high load currents require the use of large
conductor sizes, between 500 mm’ and 1200 mm’. In these circumstances, the
parallel connection of two or more multi-core cables would be necessary in order to
achieve the required rating and this presents installation difficulties, especially at
termination boxes.

Single-core cable might also be preferred where duct sizes are small, where
longer cable runs are needed between joint bays or where jointing and termination
requirements dictate their use. It is sometimes preferable to use 3-core cable in the
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main part of the route length, and to use single-core cable to enter the restricted
space of a termination box. In this case, a transition from one cable type to the other
is achieved using trifurcating joints which are positioned several metres from the
termination box.

Armoured cables are available for applications where the rigours of installation
are severe and [ 4]. Steel Wire Armour (SWA) cables are commonly available
although Steel Tape Armour (STA) cables are also available. Generally, SWA is
preferred because it enables the cable to be drawn into an installation using a
pulling stocking which grips the outside of the oversheath and transfers all the
pulling tension to the SWA. This cannot normally be done with STA cables because
of the risk of dislocating the armour tapes during the pull. Glanding arrangements
for SWA are simpler and they allow full usage of its excellent earth fault capability.
In STA, the earth fault capability is much reduced and the retention of this
capability at glands is more difficult. The protection offered against a range of real-
life impacts is similar for the two types.

Reading comprehension

Ex.1.
A. they are used in the industrial sector or by the electricity supply industry.
B. they work at high voltage level.
C. that type of conductor will generally then be retained by that user.
D. the choice may be limited in certain cable standards.
E. where a high degree of external protection against impact during service is
required.

Ex.2. Read the text and find the answers to these questions.

1. How is a decision made by a purchaser while choosing a cable type? 2. What
advantages do solid conductors have in comparison with stranded ones? 3. When
are the cables with stranded conductors mostly used? 4. How is a transition from
one cable type to the other achieved? 5. Where are the armoured cables applicable?

Ex.3. Find the wrong statements and correct them.

1. Application of stranded conductors makes a cable to be more flexible. 2. A
multi-core cable is cheaper and is used for long routes. 3. Small duct sizes dictate
the multi-core cable application. 4. Trifurcating joints are used to provide a
transition from one cable type to the other. 5. Armoured cables are necessarily used
in case of high voltage level.

Vocabulary
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Ex.4. Fill in the words from the box below. There is one word you shouldn’t use.

multi-core cables, copper, solid conductors, earth fault capability, stranded
conductors, auxiliary network, termination box, trifurcating joints, design
principles, armoured cables

1. Certain ... are common to power cables.

2. For many cable types the conductors may be of ... or aluminium.

3. ... provide for easier fitting of connectors.

4.  Cables with ... are easier to install because of their greater flexibility.

5. The parallel connection of ... presents installation difficulties.

6. Itis preferable to use a single-core cable to enter the restricted space of a
7. A transition from one cable type to the other is achieved using ... .

8. ... are available for applications where the rigours of installation are

severe.
9. In STA, the ... is much reduced.

Supplementary Information
Expressing opinions
Before you start
1. Is it important to have own opinion? When is it important?
2. What are the ways of expressing own opinion?
3. Read the pieces of advice below and express your opinion if you agree with them
or not.

“Expressing Opinion” type of argumentative composition uses personal
expressions, unlike the “For and Against” composition, which does not include
them. Your personal opinion should be expressed in the introduction and again in
the conclusion, using phrases such as “In my opinion”, “I believe”, “I think”, “I
strongly believe”, and “In my view”. You should support your opinion by including
examples and reasons for what you have said. When expressing the other side of the
argument, you may include it in a separate paragraph. End your composition by
restating your opinion.

Paragraph Plan for Expressing Opinions: Paragraph 1 (introduction) — state
topic and your opinion clearly without using too many personal opinion words;
Paragraphs 2-3-4 — give the first, second, third arguments, etc. and examples or
reasons to support your opinion; Paragraph 5 — give the other side of the argument
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and reasons; Final Paragraph (conclusion) — re-state your opinion, using different

words.

Vocabulary

Read, translate and learn by heart Useful Phrases for Writing Opinion Essays

To list points: in the first place, first of all, to start with, etc.

To add more points to the same topic: what is more, another major reason,
furthermore, also, moreover, in addition to, besides, apart from this/that, not to
mention the fact that, etc.

To introduce conflicting viewpoints: it is argued that, people argue that,
opponents of this view say, there are people who oppose, etc.

To express opinion: I believe, in my opinion, [ think, in my view, I strongly
believe, etc.

Ex.1. Read the text, propose the headline and circle the linking words. Then,
underline the reasons given to support each point raised.

Cigarette advertising is a popular topic for discussion, as an increasing number
of people believe that it is immoral and should be banned. I support this view for a
variety of reasons.

In the first place, cigarette advertising should be stopped because an unhealthy
product is being promoted. According to many medical reports, tobacco is a major
cause of lung cancer and is sometimes responsible for heart disease. What is more,
smoking can have harmful effects on non-smokers: when in the presence of
smokers, they have no choice but to breathe in second-hand smoke.

Another major reason for banning cigarette advertising is the fact that it targets
young people. Cigarette adverts show young, beautiful, successful people smoking
and having fun. This is an image which is appealing to teenagers. In other words,
they become attracted to this glamorous representation of smoking, which leads to
them taking up the habit. Furthermore, the average teenager does not consider the
harmful effects of smoking or the fact that it is addictive.

In their defence, however, tobacco companies argue that since their products are
legally sold they have the right to communicate information about them, in other
words, advertising. They also argue that their advertisements are not intended to
cause people to start smoking, but rather are an attempt to cause smokers to switch
brands. They strongly deny that they target young people in their adverts, stating
that all the models whose photographs they use are adults.

In conclusion, I believe that cigarette companies are only interested in making
money, as their advertising campaigns are unethical and aimed at teenagers. It is not
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good to promote an unhealthy product, so in my opinion, cigarette advertising
should be banned.

Ex.2. Read the text again and answer the T/F statements.

1. Each paragraph has a topic sentence. T/F

2. The writer gives only one side of the argument. T/F

3. In the conclusion the writer gives a balanced consideration of the topic. T/F

4. The writer disagrees with the idea of banning cigarette advertising. T/F
5. The writer gives his opinion in the fourth paragraph. T/F
6. The writer supports his view by giving examples. T/F

Ex.3. Express your opinion in written form on the topic from the list below in
accordance with your variant.

1. General computerization; 2. Computer games; 3. General installation of
mobile phones; 4. Virtual laboratory works; 5. Human ability to calculate without
calculator; 6. Morning gymnastics; 7. Early marriage; 8. Advertising of
chewing gum; 9. Advertising of alcoholic drinks; 10. Any advertising.

Reading and Speaking
Magnetic effect of an electric current
The invention of the voltaic cell in 1800 gave electrical experiments a source of

P
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Influence of an electric current on a compass needle
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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 was reversed too.

As seen in Figure the north end of the needle moves away from us when the
current flows from left to right. Oesrted also pointed that provided the wire were
adjusted below the needle, the deflection was reversed.

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 behaviour of
the electric current in a single straight conductor and in a conductor that is formed
into a coil, i.e. 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. A solenoid has two poles
which attract and repel the poles of other magnets. While suspended, it takes up a
north and south direction exactly like the compass needle. A core of iron becomes
strongly magnetized if placed within the solenoid while the current is flowing.

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 is, so to say, a temporary magnet provided by electricity. Its behaviour
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.

Ex.1. Answer the following questions.
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1. When was the voltaic cell invented? 2. What did Oersted decide to establish?
3. What did he find out? 4. When was the needle deflected? 5. Who repeated
Oersted’s experiments? 6. What did Ampere establish and prove? 7. When is
magnetism greatly increased? 8. Is the magnetic effect produced when the charges
are at rest? 9. What is an electromagnet? 10. When does the iron core act as a
magnet?

Ex.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.

Ex.3. Translate the following sentences and define the functions of the word
that.

1. Tt is 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. 7. Experiments show that
all gases expand when heated.

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

a) 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 is not so widely used as mechanical energy. 5. The average speed of all
molecules remains the same as long as the temperature is constant. 6. In order to

-133-

produce electricity more economically the generators must be as large as possible.
7. As a gas is cooled, it loses heat as well as energy. 8. The magnetic effect of an
electric current is the subject of the present article, as for the heating effect it was
dealt with before.

b) 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. China is a
great country. 6. Next summer [ will have a rest in the country. 7. The rest of the
story should be translated at home. 8. Electricity at rest or in a static condition does
no work. 9. Heat causes many chemical reactions. 10. What causes the electrons to
flow along the wire? 11. A short circuit may be the cause of fire.

-134-



UNIT 39. MAIN GENERATOR TYPES. ON TRANSLATION
OF TECHNICAL TEXTS

Overview
= Reading and Vocabulary: Main generator types.
=  Supplementary Information: On translation of technical texts.
= Language focus: Relatives.
= Reading and Speaking: Grounding of electric circuits.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Main generator types

The two main types of generator are ‘turbo’ or cylindrical-rotor and salient-
pole generators. Both these types are synchronous machines [ 1]. Since most
generators fall under this class, it forms the basis of this topic.

The largest generators used in major power stations are usually turbo-
generators. They operate at high speeds and [ 2 ]. The general construction of a
turbo-generator is as following. The rotor is made from solid steel for strength, and
embedded in slots within the rotor are the field or excitation windings. The outer
stator also contains windings [ 3 ], this is again for mechanical strength and so that
the teeth between the slots form a good magnetic path. Most of the constructional
features are very specialized, such as hydrogen cooling instead of air, and direct
water cooling inside the stator windings, so only passing reference is made to this
class of machines in the following descriptions.

More commonly used in smaller and medium power ranges is the salient-pole
generator. Here, the rotor windings [ 4 ]. The stator construction is similar in form
to the turbo-generator stator.

Less commonly used are induction generators and inductor alternators.

Induction generators have a simple form of rotor construction, in which
aluminium bars are cast into a stack of laminations. These aluminium bars require
no insulation and the rotor is therefore much cheaper to manufacture and much
more reliable than the synchronous generators. The machine has characteristics
which suit wind turbines very well, and they also provide a low-cost alternative for
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small portable generators. The operation of the machine is very similar to the
induction motor.

Inductor alternators have laminated rotors with slots, producing a flux pulsation
in the stator as the rotor turns. These machines are usually used for specialized
applications requiring high frequency.

Notes and comments

The rotor is made from ... . Note the use of from. More frequently the synonym
be made of is applied.
. construction ... is as following... The passage means that it follows

immediately by descriptions. Another possible application: ... is as follows.
hydrogen cooling. Note the application of the Gerund as a noun.

Less commonly used are induction generators. Note the inversion of the word
order. It is accompanied with inversion in compound predicate. E.g.: More
commonly used ... is the salient-pole generator.

Reading comprehension
Ex.1.

A. which are located in slots.

B. in which the rotor turns in exact synchronism with the rotating magnetic
field in the stator.

C.  which produce the magnetic field rotating with speed 3000 revolutions per
minute.

D. are usually directly coupled to a steam or gas turbine.

E. are wound around the poles which project from the centre of the rotor.

Ex.2. Read the text and find the answers to these questions.

1. What are two main types of generator? 2. Why is a synchronous machine so
called? 3. Where are the turbo-generators used? 4. Where are the stator windings
located? 5. Why are the stator windings located in slots? 6. When is a salient-pole
generator used? 7. What is the difference in the rotor windings of a salient-pole
generator in comparison with a turbo-generator? 8. Why are the induction
generators used less commonly? 9. Where do the inductor alternators find their
application?

Ex.3. Find the wrong statements and correct them.

1. Induction generators have rather a simple form of the rotor construction. 2. In
induction generators, the rotor aluminium bars require perfect insulation. 3. The
induction generators have characteristics which suit steam turbines very well. 4.
The basic action of the induction generator is very similar to the induction motor. 5.
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The rotor of a turbo-generator is made from solid steel for electric strength. 6. The
teeth between the slots form a good magnetic path.

Vocabulary

Ex.4. Define the following terms.

slot, magnetic path, solid steel, laminated rotor, mechanical strength, salient
pole
Ex.S. Learn to recognize the following international words.

magnetic, steel, rotor, stator, turbo-generator, synchronism, synchronous
machine, centre, rotor construction, project, application

Supplementary Information
On translation of technical texts

Before you start
Although much of your reading in electrical engineering science will be from
textbooks, do not neglect the journals — they are a valuable source of
information, particularly, on up-to-date developments in this rapidly changing
and growing field.

1. Have you ever translated the technical texts?

2. If you have, answer once more question. Is it easy or rather hard task?

3. What difficulties did you meet with?

Ex.1. Read the underwritten text concerning the principal rules of language
and style of the scientific and technical literature. Search out new strange
words. Try to remember the rules presented.

Translation of the scientific and technical literature is a specific procedure
existing at the interface of linguistics on the one hand and of science and
engineering on the other hand.

In order to translate scientific and technical texts, it is not sufficient to be master
of speaking. Nowadays, standards of the written language with definite specific
characteristics underlie in foundation of language and style of the modern scientific
and technical literature. A ferm is the most capacious carrier of the special scientific
information, it being characterized by high responsiveness, mobility and ability to
modify continuously and to improve its meaning by means of addition of new left
and right definitions. It leads to appearance of new composite terminological
groups, this causing numerous translation difficulties. A term may be both a single-
word and a terminological group including the base word and one or some left or
right definitions.
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Examples: 1) computer-aided design system; 2) very high-speed integrated
circuit; 3) permanent-magnet synchronous motor; 4) commutation torque ripple
minimization; 5) direct wave lifetime; 6) aerial two-wire copper 4mm
communication line; 7) overhead three-phase four-wire transmission line 0.4kV
voltage; 8) overhead transmission line secondary parameters; 9) tiristor electric

drive; 10) signal discretization; 11) multidimensional system.
The development process of a composite term may be presented in form of the
following scheme: system — control system — aircraft control system.
Translation procedure of such terminological group is executed in the following
definite order:
1) Identification of the terminological group. It includes the revelation of the
base word and definition of the left and right group limits, i.e. its extremely
left and right words.
2) Translation of the base word as primary meaningful element of group.
3) Translation of the base word together with the first left attribute.
4) Translation of the word group after addition of the subsequent attribute and
SO on.
Ex.2. Using proposed rules on translation of the technical text, translate the
following terminological groups from the main text:
1) excitation winding; 2) direct water cooling; 3) medium power range; 4)
salient-pole generator; 5) stator construction; 6) inductor alternator; 7) aluminium
bar; 8) wind turbine; 9) induction motor; 10) flux pulsation.

Language focus
Grammar and Vocabulary

Relatives
Relative Pronouns (who, whose, whom, which, that) introduce relative
clauses.
Subject of the verb of the | Object of the verb of | Possession (can’t be
relative clause (can’t be | the relative clause | omitted)
omitted) (can be omitted)
used for who / that who / whom / that whose
people She’s the teacher who/that | These are the students That’s Tesla’s portrait
delivers us English this (whom/that) we have whose inventions we
term. waited for. use until now.
used for which / that which / that whose / of which
things / | This s superposition | Here’s the lamp | That’s the motor the
animals | principle which/that suits | (which/that) you forgot | stator of which we
the linear circuits very well. | to turn off. must rewind.
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1. That replaces who or which but is never used after commas or prepositions.
That usually follows superlatives and words like something, anything, all, none,
many, few.

Lomonosov, who was great scientist, built the first glass-making factory in
Russia. (“That” is impossible here.)

Faraday’s law is the first thing that you must know studying a transformer.

Kirchhoff’s laws are the most important laws that are applied in the circuit
theory.
2. Prepositions in Relative clauses. We avoid using prepositions before relative
pronouns.

That’s the instrument with which we executed the lab. (very formal)

That’s the instrument (which/that) we executed the lab with. (less formal, more
usual)
3. Who, whom, which, that can be omitted when there is a noun or a pronoun (I,
you, etc.) between the relative pronoun and the verb, that is, when they are the
objects of the relative clause.

The generator (which/that) we put into operation yesterday does not work
properly. (which/that can be omitted.)

Where are the wires (which/that) we will use during the lab? (which/that can
be omitted.)

A person who repairs electric circuits is an electrician. (who can’t be omitted.)

Ex.1. Fill in: who, whose, which or where.

1. The machine has characteristics ...... suit wind turbines very well. 2.
Lomonosov, ...... was the famous Russian scientist, founded Moscow university.
3. The turbine condenser, ....... the exhaust vapour is condensed, is cooled with
technical water circulating in pipes. 4. It was Ampere, ...... name was given to the
current unit.
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Ex.2. Fill in the correct relative pronoun. Then write S for subject and O for
object. Finally state if the relatives can be omitted or not in the box provided.

1. Here there are students ...... have not prepared term paper S | not omitted
yet.

2. The report ...... you’ve performed is not good.

3. While working, make use of the voltmeter ...... is on the
table.

4. What’s the name of the professor ...... delivers lectures to
you.

5. Is that the ammeter ....... you worked with?

6. Have you prepared answers to questions ..... I asked
yesterday.

7. How old is the professor ..... guides your diploma work?

8. Have you seen the transformer ...... they are going to switch
on?

9. Let’s all look at the figure ... is on page 9.

10. What colour is the bus bar .... we are going to mark ‘A’?

11. Repair service has disassembled the motor ... had fault.

12. The voltmeter ..... is on the table can’t be used.

13. We will order the supply service ....... delivers our repair
parts an extra wire reel.

14. Is he the person ..... executed lab with you?

15. I was in the computer room ..... was on the third floor.
16. The student .... won the mathematical competition is from
our group.

Reading and Speaking
Ex.1. Read the text below in 3 minutes and point out the main idea of each
paragraph. Propose a headline.

Grounding of electric circuits and electrical equipment frames are two subjects
which at the first glance seem simple. However, the application of the calculation
techniques sometimes occurs complex and confusing. Grounding in electrical terms
also carries a dual meaning. It can refer to how an electric circuit or system is
connected to earth or it can refer to how an enclosure of an electric circuit or system
is connected to earth. It is because of this dual meaning of grounding carries with it
is that grounding is performed to provide safety to personnel. Providing safety to
personnel is usually interpreted to mean that any electrical equipment frame a
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person touches or comes in contact with will not be an electric shock hazard. By
properly grounding frames, voltages that may be hazardous to personnel are
eliminated. When large power systems are operated at high voltages, merely
interconnecting all the frames of the electric equipment to ground may not be
enough to protect personnel from hazardous voltages. It may require that the
grounding circuit of the power system be designed and constructed in a manner to
limit exposure voltages to safe levels and durations.

Many accidents can be cited where electrical equipment frames were connected
to earth but the frames presented a shock hazard. This is dramatically illustrated in
the following fatal accident that occurred at a sand and gravel operation. Two hours
prior to the accident an electrical contracting firm had finished grounding the
crusher. The grounding consisted of a driven ground rod and a conductor
connecting it to the crusher. When the three-phase electric motor developed a
grounded phase in its junction box, the frame of the hopper became energized.
When the employee touched the hopper frame he was electrocuted.

These accidents occur because the electrical principles of safety grounding are
not followed. Today electrical codes and handbooks go into great detail as to how a
grounding conductor should be mechanically and physically installed. It is for these
reasons that a performance approach to grounding should be taken.

Ex.2. Search out and extract the terminological groups consisting of a) a base
word and one left attribute; b) a base word and two left attributes; c¢) a base word
and three or more left attributes. Underline the base words of the groups, do
translate the group.

Ex.3. Answer the questions.
- What is the grounding of electric circuits?
- What is function of the grounding of electric circuits?
- Is the simple grounding of electric circuit sufficient for safety? Why not?

Ex.4*. Speak on the difference between the grounding and the neutral
grounding.
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UNIT 40. MAIN CLASSES OF TRANSFORMER. ON
TRANSLATION OF TECHNICAL TEXTS

Overview
=  Reading and Vocabulary: Main classes of transformer (beginning).
=  Supplementary Information: Scientific word formation with the aid of
prefixes and suffices.
= Language focus: Adding information to a text.
= Reading and Speaking: Pumping of water.

Reading and Vocabulary

Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Main classes of transformer (beginning)

Transformers are used for a wide variety of purposes, with the complete range

of voltage and power ratings as well as many special features for particular
applications. The following covers the main types.
Transformers for electronics or for low-voltage power supplies are used to match
the supply voltage to the operating voltage of components or accessories, or to
match the impedance of a load to a supply in order to maximize power throughput.
[1].

The core is usually constructed in low-power transformers from C- and I-

laminations or from E- and I-laminations. The windings are usually of round
enamelled wire, and the assembly may be varnished or encapsulated in resin for
mechanical consolidation and to prevent ingress of moisture. Increasing numbers of
this type operate at high frequencies in the kilohertz range and use laminations of
special steel often containing cobalt to reduce the iron losses.
Small transformers are used for stationary, portable or hand-held power supply
units, as isolating transformers and for special applications, such as burner ignition,
shavers, shower heaters, bells and toys. [ 2] These transformers are usually air
insulated, the smaller units using enamelled windings wires and ring cores and the
larger units using C- and I- or E- and I-laminated cores.

Safety is a major concern for these transformers and they are identified as class
I, class II or class III. Class I units are insulated and protected by an earth terminal.
Class II transformers have double insulation or reinforced insulation. Class III
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transformers have outputs at Safety Extra-Low Voltages (SELV) below 50 V ac or
120 V dc.

Distribution transformers are used to distribute power to domestic or industrial
premises. They may be single-phase or three-phase, pole-mounted or ground-
mounted, and they have ratings ranging from 16 kVA up to 2500 kVA.

[ 3] The primary (high-voltage) winding has a highest voltage ranging from 3.6
kV to 36 kV; the secondary (low-voltage) winding voltage does not exceed 1.1 kV.
The high-voltage winding is usually provided with off-circuit tappings of £ 2.5 per
cent, or +2x2.5 per cent, — 3x2.5 per cent.

The preferred values of rated output are 16, 25, 50, 100, 160, 250, 400, 630,
1000, 1600 and 2500 kVA, and the preferred values of short-circuit impedance are
4 or 6 per cent. Losses are assigned from lists, for instance from BS 7281-1, or by
using a loss- capitalization formula.

Supply transformers are used to supply larger industrial premises or distribution
substations. Ratings range from 4 MVA to 30MVA, with primary windings rated up
to 66 kV and secondary windings up to 36 kV.

[ 4 ] Most supply transformers use mineral oil; but for applications in residential

buildings, oil rigs and some factories, the coolant may be synthetic esters, silicone
fluid or some other fluid with a higher fire point than mineral oil.
Transmission (or intertie) transformers are among the largest and highest voltage
transformers in use. They are used to transmit power between high-voltage
networks. Ratings range from 60 MVA to 1000MVA and the windings are rated for
the networks which they link, such as 33, 66, 132, 275 and 400 kV in the UK, or
voltages up to 500 kV or 800 kV in other countries. The impedance of a
transmission transformer is usually 18 per cent in the UK, or 8 per cent in
continental Europe, but for some system conditions, an impedance of up to 30 per
cent is used.

Transmission transformers are oil filled, and are usually fitted with oil pumps
and radiator fans to assist cooling of the windings and cores. They are usually fitted
with OLTCs, but some networks at 400 kV and 275 kV are linked by transformers
without regulating windings.

Notes and comments
C-, I-, E-laminations. Note the application of letters to present the thing form, in
case under consideration, the form of a transformer core or its parts. In Russian
language, the letters U, [ and /] are used, respectively.
OLTC stands for on-line testing control. It means that a transformer may be
tested in dialog mode with computer aid.
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Reading comprehension

Ex.1.

A. They may be used to match impedances in primary and secondary circuits.

B.  The windings and core are immersed in mineral oil, with natural cooling,
and there are two windings per phase.

C. They may be used to supply three-phase power up to 40 kVA at
frequencies up to 1 MHz.

D. These transformers are characterized by the equal number of primary and
secondary turns.

E. Transformers in this class are fluid cooled.

Ex.2. Read the text and find the answers to these questions.

1. What does the expression “to match impedances” mean exactly? 2. What
types of laminations are used in small transformers? 3. Where are the distribution
transformers mounted? 4. Which transformers are the largest? 5. How are they
cooled? 6. How is voltage regulated at the distribution transformers? 7. Which
transformers are fluid cooled?

Vocabulary

Ex.1. Explain the following terms.
feature, enamelled wire, air insulated transformer, domestic premises, off-circuit
tapping, radiator fan, power throughput

Ex.2. Learn to recognize the following international words. Answer if their
meaning coincides with Russian analogue.

maximize, resin, consolidation, type, per cent, radiator, fan, assist, continental,
regulator, control, application.

Supplementary Information
Scientific word formation with the aid of prefixes and suffices

Before you start

Study this term from electronics: semiconductor. We can divide it into three
parts: semi-conduct-or. Semi- is a prefix which means ‘half’, while -or is a suffix
added to the verb conduct to make a noun. From this we can work out that a
semiconductor is a component which half conducts, i.e. its conductivity is found
between conductivities of a conductor and an insulator. Knowledge of common
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prefixes can help us to work out the meaning of some unfamiliar terms in technical
texts.

1. What English prefixes and suffices do you know?

2. What are their meanings?

Ex.1. Read the underwritten text concerning the term formation in English
with the aid of prefixes and suffixes. Search out new strange words. Try to
remember the rules presented.

Speaking of the term formation in English it is necessary to remember of the
availability of prefixes and suffices as well as of their application importance in
technical language, they having great influence on the word meaning. One may
emphasize the following most active prefixes:

- pre is used to perform an idea of the time or position leading: precritical

mode; predesign; preload; precooler; preheating;

- de possesses some negative meanings — a) downward, b) liberation or
disconnection, c) separation or removal, d) reverse the action: descent;
derate; deaerate; decoupling; deenergize;

- non, un is a negative prefix: nonexpendable; nonaxiality; nonavailability;
un-steady; unable;

- inter means “between”, “among”: interchangeability; interstage
transformer; intersection point;

- reis commonly used in scientific-technical practice to mean “again”, “once
more”, “backwards”: reentry; reducer; reforest; rebuild; reconstruct;
renewable;

- trans means “through”, “beyond”, “across”. Sometimes, the last letter is
omitted keeping the meaning of the prefix: transmitter; transducer;
tranquillizer; transition; transform;

- pro commonly means “forward”, “for benefit”, “instead”: processing;
production; proficiency;

- mis provides “wrong”, “incorrectly”, “falsely”, “mistakenly”: misadjust;
misadventure; mistake; misalign;

- micro means “small”: microchip;

- multi means “many”: multimedia;

- dis provides “not”, “separately”, “opposite of’: disconnection; discrepancy;
disability; disadvantage; disaffirm; discharge:

- in pretends to have two different meanings 1) “not” and 2) “in”, “to
contain”: inaccessible; inaccuracy; instability; inboard engine; inboard
rotor; inbound;

>
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- com is sometimes used without m, sometimes n is substituted for m:

compart; compression; collapse; correlation; configuration;

- sub has meaning “under”, “before” in the status sense: suburb;

subassembly; submechanism; submarginal; submarine;

- tele means “far”; “remote”: television; teleaction; teleammeter.

New scientific terms may be formed with the aid of the right additions, i.e.
suffixes. Such suffixes as -ion, -ation, -ment, -ure, -age, -ance, -ence, -ing give
possibility to turn a verb into a noun: to conclude — conclusion; to pass — passion
(Passion Sunday); to translate — translation; to identify — identification; to develop —
development; to expose — exposure; to pass — passage; to perform — performance; to
infer — inference; to guess — guessing; to mean — meaning. Next suffixes (-able, -
ible) convert a verb into an adjective: to reuse — reusable; to solve — soluble; to
convert — convertible. There are suffixes to convert a noun into an adjective as well.
They are -al, -ous, - ful, -ary. Examples: computation — computational; identity —
identical; danger — dangerous; meaning — meaningful; element — elementary. It is
possible to obtain new nouns from adjectives with the application of the following
suffixes — -ty, -ness, -ency: safe — safety; hard — hardness; frequent — frequency;
discrepant — discrepancy.

Language focus
Adding information to a text

Study this brief text about noise.

Noise can be a problem with amplifiers. There are several types of noise. One is
crackle and another is hum.

Study this additional information: Noise is any unwanted signals. Crackle is
produced randomly inside circuit components. Hum is produced by the mains
supply.

We can add the additional information like this: Noise, which is any unwanted
signals, can be a problem with amplifiers. There are several types of noise. One is
crackle, which is produced randomly inside circuit components, and another is
hum, which is induced by the mains supply.

When the information is additional, it is put in commas. Without the words in
bold, the sentence makes good sense.

When the information is essential to the meaning of the statement, commas are
not used. For example: Noise which is produced inside components is called
crackle. Without the words in bold, the sentence would not make sense
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Reading and Speaking

Ex.1. Read the text below in 7 minutes and point out the main idea of each
paragraph. Propose a headline.

Pumping of water for irrigation purposes or domestic use by employing solar
power is quite common in some parts of the world. In order to make the pumping
system as simple as possible often the DC drive technology is selected. This paper
reports about an electronic subsystem for improving the pumping capacity. It is
shown how subsystems are matched in order to optimize the overall behaviour.

The solar generator is still the most expensive subsystem and therefore the point
of operation should be in the maximum power point (MPP) or at least close to it.
The coordinates of the MPP in the I-U-plane depend on parameters such as:
insolation, temperature, shadowing. The maximum power locus varies according to
temperature- and insolation-changes. For a specific application, a locus may be
defined, in which the optimum power points may be found.

In order to utilize the solar generator best, the operating points of the pump
should also fit into the MPP-range. For applications in remote areas, the complex
circuit required for an AC drive is not advantageous. Therefore, the focus is on a
DC drive in combination with a simple circuit.

For the calculation of the power flow, it is of interest to have information on the
efficiency of the solar generator. The suppliers often give this figure only for
standard conditions (6 = 25°C, AMO, 1000 W/m?).

Careful adjustment between the productivity of the well and capacity
requirements is always necessary. It is often more advantageous to build a storage
tank using concrete than implementing a battery into system. Such a storage tank is
also useful to satisfy peak demands. Solar pumps are competitive under the
following conditions: static head < 20 m; monthly water peak demand < 2 times
average water demand; diesel fuel cost > 0.40 $/L. For the selection of the pump,
either a piston pump or a centrifugal pump may be chosen.

Submerging or floating pump systems are used. In the case of DC motors
driving the pump, the approach of a floating system is advantageous in order to
avoid problems with the brushes. A typical system with the main components is
shown in figure.

To exploit the power from the solar generator in an optimal way, it makes sense
to use a centrifugal pump because the torque-speed characteristic better fits the
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range of the optimum power points. In order to reduce losses and to achieve a high
efficiency, the excitation of a DC motor is realized by permanent magnets.

Once the system components are selected, the pumping capacity depends on
system parameters and insolation. System changes are costly. As the DC motor has
a permanent magnet field excitation, no electronic circuitry can be used to control
the speed. Due to specific torque versus speed characteristic of a pump drive, such a
control system would not be good anyway, as the torque increases rapidly as speed
goes up, which is a contradiction with the decreasing torque offered by the field
weakening.

However, there is an opportunity to improve the pumping capacity by
introducing a few electronic components in the armature circuit. A transistor in
combination with a freewheeling diode is introduced. In order to limit the harmonic
components of the current flowing to the motor, the coil L is used for increasing the
inductance in the circuit. The power transistor is operated as a switch by a simple
control unit.

Conclusions. These results demonstrate the improvements of a pumping system
using power electronic components. In order to maintain the level of reliability the
electronic components have to be selected carefully and some derating for the
power switch might be necessary. It is also evident that the matching of subsystems
(solar generator — power electronic converter — motor — pump) is essential for
optimizing the overall efficiency.

The experimental and theoretical analysis clearly demonstrates that a serious
improvement of the output of the system is found, especially at low power levels.
The increase of efficiency is far less at high power levels. The introduction of the
power electronic components can be employed to extend the use of the pumping
systems in periods with a lower level of insolation.

Ex.2. Answer the questions.
- What energy does the practical solar pump system use?
- What factors does the successful work of the solar pump system depend on?
- What are the main components of the practical solar pump system?
- What is function of the electronic circuitry?
- What function do a storage tank and a pump perform?

Ex.3*. Ask your own questions.
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UNIT 41. MAIN CLASSES OF TRANSFORMER. ON
TRANSLATION OF TECHNICAL TEXTS

Overview
= Reading and Vocabulary: Main classes of transformer (completion).
=  Supplementary Information: Comprehension of the scientific technical
texts.
= Language focus: Defining / non-defining relative clauses. Linking facts and
ideas.
= Reading and Speaking: Evaluation of Condition Monitoring of Bearings.

Reading and Vocabulary

Reading

Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Main classes of transformer (completion)
Generator (or step-up) transformers. Power is usually generated in large power
stations at typically 18-20 kV, and generator transformers are used to step up this
voltage to the system voltage level. These transformers are usually rated at 400,
500, 630, 800 or 1000 MVA.

Generator transformers are usually fitted with regulating windings and OLTCs.

Phase-shifting transformers. Where power is transmitted along two or more
parallel transmission lines, the power flow divides between the lines in inverse
proportion to the line impedances. [ 1 ] Phase-shifting transformers are used to link
two parallel lines and to control power flow by injecting a voltage 90° out of phase
(in quadrature) with the system voltage into one line, at either leading or lagging
power factor. Where the transformer controls the phase angle but not the voltage,
the unit is known as a quadrature booster. Where the voltage is also controlled, the
unit is known as a phase-shifting transformer.
Converter transformers. Where power is transmitted through an HVDC system, a
converter station is used to change ac power to dc using multiple rectifier bridges.
[ 2] Converter transformers handle ac power and power at mixed ac/dc voltages by
combining the power flow through 12 phases of rectifier/inverter bridges through
dc valve windings.

The insulation structure must withstand all normal and abnormal conditions
when ac voltage is mixed with dc voltage of differing polarities over the operating
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temperature range. The presence of dc currents may also cause dc saturation of the
core, leading to abnormal magnetizing currents and variations in sound.

A phase of a three-phase converter transformer bank typically comprises a high-
voltage primary winding and two secondary ac/dc valve windings. Three such
transformers together form the two secondary three-phase systems; one is
connected in delta and the other in star. Each secondary system feeds a six-pulse
bridge and the two bridges are connected in series to form a 12-pulse arrangement.
Two such transformer banks are used with the secondary circuits connected in
opposite polarity to form a +215 kV dc transmission system.

Railway transformers. Transformers for railway applications may be trackside
units to supply power to the track, or on-board transformers in the locomotive or
under the coaches, to power the drive motors.

[3] On-board transformers are designed for the lowest possible weight,

resulting in a high-loss performance. Modern train control systems using thyristors,
GTOs or IGBTs subject the transformers to severe harmonic currents that require
special design consideration.
Rectifier and furnace transformers. Special consideration is needed for
transformers in industrial applications involving arc furnaces or heavy-current dc
loads in electrochemical plant. The primary windings in such cases are usually rated
at 33 kV or 132 kV in the UK, but the secondary windings carry many thousands of
amperes and are rated at less than 1 kV. Current sharing between parallel paths in
the transformer becomes important because of the magnetic fields created by the
high currents. [ 4 ] To reduce this excess heating, non-magnetic steel is often used
to form part of the tank or the cover.

The OLTCs in furnace transformers are subject to a heavy duty; they may
perform hundreds of thousands of operating cycles a year, which is more than a
lifetime’s duty for many transmission transformers.

Dry-type transformers. A dry-type construction is possible where a higher-
temperature class of insulation is required than is offered by cellulose and a class
‘O’ or class ‘K’ fluid. Dry-type transformers use non-cellulosic solid insulation and
the windings may be varnish dipped to provide a class ‘C’ capability, or vacuum
encapsulated in epoxy resin to form a class ‘F’ or class ‘H’ system. Ratings are
generally up to 30 MVA at voltages up to 36 kV, but cast resin transformers have
recently been successfully manufactured at 110 kV using a novel winding design.
Overload performance is limited but it can be augmented by the use of cooling fans.

This type is more expensive than a fluid-filled equivalent, and because of the
reduced fire risk they are used in special applications where the public are involved,
such as underground tunnels, residential blocks of flats or oil-rigs.
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Gas-filled transformers. For applications where low flammability is paramount,
designs have been developed in which the transformer is insulated and cooled with
SF¢ gas. This provides an alternative to dry-type construction where the risk of fire
must be eliminated and the possible contamination of the environment by oil
spillage must be avoided. High-voltage SF¢ transformers are available at ratings up
to 300 MVA at 275 kV and prototype designs have been tested at up to 500 kV.
Gas-filled transformers and reactors are more expensive than oil-filled units but the
costs may be justified to eliminate a risk of fire, particularly at a site where the cost
of land is high and where the overall ‘footprint’ of the unit can be reduced by the
elimination of fire-fighting equipment.
Notes and comments

... HVDC system. HVDC stands for high voltage direct current.

GTO. This one stands for guide to operations (pyKOBOJCTBO I10 KCILTyaTallHN).

... the overall ‘footprint’ of the unit ... Here ‘footprint’ intends the space which
is occupied by the unit.

Reading comprehension
Ex.1.

A. Trackside transformers are subjected to uneven loading depending upon
the position of the train in the railway system.

B.  The high-voltage winding is usually provided with off-circuit tapping.

C. These strong magnetic fields can cause excess heating in magnetic steels if
these are used in the structure of the transformer, because of the flow of proximity
currents in the steel.

D. Direct current power is converted back to ac using inverter bridges.

E. Higher power is therefore transmitted through the line with lowest
impedance and this can result in overload on that line, when the parallel line is only
partly loaded.

Ex.2. Read the text and find the answers to these questions.

1. What are the generator transformers usually fitted with? 2. What case are the
phase-shifting transformers used in? 3. What special conditions do the railway
transformers meet? 4. How is the secondary winding of an furnace transformer
designed? 5. Why is the tank of a furnace transformer made of non-magnetic steel?
6. When is a transformer dry-type construction possible? 7. How are the gas-filled
transformers correlated with the oil-filled units in the cost terms?
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Ex.3. Find the wrong statements and correct them.

1. Generator transformers are used to step down the generator voltage to the
system voltage level. 2. Where power is transmitted along two or more parallel
transmission lines, the power flow divides between the lines in direct proportion to
the line impedances. 3. Phase-shifting transformers are used to link two parallel
lines. 4. To be in quadrature means 45° out of phase. 5. A HVDC-link is used to
connect any two distribution nets. 6. The presence of dc currents causes dc
saturation of the transformer core, leading to abnormal magnetizing currents. 7.
Transformers for railway applications are usually pole-mounted. 8. To reduce the
excess heating in a furnace transformer, non-magnetic steel is used to form the tank
and the cover.

Vocabulary

Ex.4. Define the following terms.

quadrature booster, rectifier bridge, converter station, abnormal conditions,
trackside unit, lifetime’s duty, vacuum encapsulated, residential block
Ex.S5. Learn to recognize the following international words.

proportion, block, risk, construction, prototype, test, site, design, reactor,
cellulose, polarity, cover

Supplementary Information
Comprehension of the scientific technical texts

Ex.1. Read the underwritten text concerning some peculiarities of the technical
translation. Search out new strange words. Try to remember the rules
presented.

Ability to find out and to extract the sense from the foreign technical text is the
principal skill, each translator having to master it. Term sense being the most
important thing in the translation technique is defined as a text idea which is to be
understood. In order to solve the idea problem there are the following means:

- Recognition of the well-known and familiar words, terms and expressions
in text, knowledge of the particular dictionary, skills to apply the literature
while translating the unknown new terms.

- Ability to see the structure of a sentence or a paragraph of the text, skill to
make use of tools of the grammatical and structural analysis of the text.

- Understanding of the scientific and technical essence of the problem of
question, skill to make use of the reference literature close to the scientific
area of the text.
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In the modern scientific and technical articles, the most commonly used
predicate form is a combination of the auxiliary or modal verb with the main verb in
the corresponding form. In the proposed examples, these combinations are
underlined.

- The composite materials are used to save weight of primary structures. —

Komro3uTHbIe MaTeprabl HCTIOIB3YIOTCS sl CHI)KCHHS Beca KapKacoB.

- 10-in tape may allow wastage to be reduced for some device components. —
Bo3MoxHO, 9TO mpuMeHeHue JeHTHl mupuHoi 10 moWMOB HpuBEnET K
YMEHBIICHUIO OTXOJIOB ULl HEKOTOPBIX YacTell yCTPONCTBA.

Since the subject group is always translated after the predicate group and
referring the predicate, it is easy to determine it. In modern scientific and technical
language the subject is mostly expressed by the following parts of speech:

a) noun: Laser printers are extremely fast, printing a complete page at a time.

b) gerund: Inputting large amounts of data using a keyboard may take up a lot
of computer time if the keyboard is on line i.e. connected to and controlled

by CPU.
¢) infinitive or infinitive clause: Volta is known to have developed a galvanic
element.

Language focus
Grammar and Vocabulary

Defining / non-defining relative clauses

A defining relative clause gives necessary information and is essential to the
meaning of the main sentence. The clause is not put in commas. Who, which and
that can be omitted when they are the object of the relative clause.

E.g.: That’s the instrument (which/that) we executed the lab with. Students
who learn at full capacity do their the best.

A non-defining relative clause gives extra information and it is not essential to
the meaning of the main sentence. In non-defining relative clauses the relative
pronouns cannot be omitted. That cannot replace who or which. The clause is put
in commas.

E.g.: Alessandro Volta, who first produced a source of continuous current,
initially was an Italian teacher of physics.

Ex.1. Fill in the appropriate relative, say whether the relative clauses are
essential or not to the meaning of the main sentence, then add commas where
necessary.
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1. Alessandro Volta, ... first produced a source of continuous not essential
current, initially was an Italian teacher of physics

2. The circuit ... you left switched on was burnt.

3. The electrician ... repairs our wiring is very experienced.
4. Chohlova ... studied in English group speaks fluent English.
5. Eight campus building... the electrotechnical department is
situated is an eight-storied building.
Linking facts and ideas

Study these statements about resistors:

1. Resistors are electronic components.

2. Resistors are used to add resistance to a circuit.
We can link the statements like this:

Resistors are electronic components which add resistance to a circuit.

Which add resistance to a circuit is a relative clause. This clause helps to define
resistors. It is an essential part of the sentence.
Study these statements:

3. Very accurate resistors are used in instruments.

4. These resistors are expensive.
We can link the statements like this:

Very accurate resistors, which are expensive, are used in instruments.

Which are expensive is also a relative clause, but it contains information that is not
essential to the sentence. Relative clauses that carry inessential information are
separated from the rest of the sentence by commas.
Study these statements:

5. Each resistor is marked with colours.

6. The colours indicate the value of the resistor.
Statement 6 explains the purpose of the colours. We can link these statements like
this:

Each resistor is marked with colours to indicate the value.
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Ex.2. Match the phrases as in the example:

Example: A voltmeter is an instrument you measure the voltage with it.

1. A voltmeter an instrument you measure the voltage with it.
2. A deaerator a path at the side of we protect a circuit from surge

the road current with.
3. A fuse a piece of furniture you relax in it.
4. A conductor a facility the gases are extracted from the

water with it.

5. An armchair an equipment people walk along it.

6. A pavement a material a current can flow through it.
7. An ammeter an instrument you measure current with it.
8. Xerox a path where a fuel is burnt.

9. A cylinder something current flows along it.

10. Safety measures
11. A circuit

an apparatus
such piece of engine

you can make copies with it.
you must know and follow them.

Ex.3. Now join the following groups of statements to make longer sentences.

Use the words printed in italics ahead of each group. You may omit words and

make whatever changes you think are necessary in the word order and punctuation

of the sentences.

1 which A resistor is a component. A resistor is used to add resistance to a circuit.

2 which Carbon resistors are made of compressed graphite. The graphite is formed
into small tubes.

3 to A ceramic coating is applied over the graphite. The ceramic coating insulates
the graphite.

4 to The ends of the graphite are sprayed with metal. This forms contacts.

5 which End caps are forced on the metal-sprayed ends. The caps have connected
wires attached.

6 to The ceramic is marked with colour bands. The bands indicate the value and
tolerance.

7 which Resistors are made in a range of preferred values. These values meet all
the needs of circuit designers.

Reading and Speaking

Ex.1. Read and translate the text below.
Evaluation of Condition Monitoring of Bearings of 15 kW Induction Motor
Based on Statistical Stator Current Analysis

-155-

Abstract. Bearing fault detections based upon the stator current measurement
provides many advantages compared to detection based on the vibration
monitoring. This paper addresses some of the factors that may have effect on the
feasibility of stator current measurement. The factors presented are the influence of
the grid impedance, the effect of vibration caused by other factors than a bearing
fault, the effect of non-sinusoidal time varying air gap permeance and the influence
of internal radial clearance of the rotor supporting bearing.

Introduction. A stator current measurement has an important role in a condition
monitoring of the induction motors. Unbalanced rotor, rotor bar damages and
damaged stator windings can be indicated with analyses based on the stator current
measurement. The stator current measurement would be sufficient as the only
condition monitoring “sensor” if bearing damages were found by analyses based on
this measurement. In this paper we present some simulations and experiments that
clarify some of the factors that may affect the possibilities to indicate an outer race
defect of ball bearing by the time frequency representation of the stator current. The
main purpose is to clarify the influence of the radial clearance of the bearing, the
influence of non-sinusoidal time varying air gap flux and the influence of the rotor
vibration caused by other factors than the bearing damage.

Measurements and results. The influence of the sudden change in the air gap
length was tested when the stator windings of the stand still motor were magnetized
with DC-current. The end shield of the D-end of the motor was removed and the
rotor was supported with copper stripes installed to the air gap. The radial
movement of the rotor was produced with the pendulum coated with rubber.

The relationship between the acceleration level or the stator transient and the
degree of radial movement of the rotor was analyzed with simultaneous
measurements of acceleration, stator current and the radial movement of the rotor.

The measurement principle is to test if the difference between healthy bearing
case and outer race defect case is significant. The results of bearings with normal
radial clearance are presented in figure 1 and the results with bearings with
abnormally large radial clearance are presented in figure 2.

The outer race defect was clearly indicated in the case of the large internal radial
clearance of the bearing. Unfortunately, defected bearings with normal radial
clearance could not be classified and normal wear could not be distinguished from
the bearing damage.

Ex.2. Search out and extract the massive terminological groups from the text.
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Ex.3. Conclude and explain if the application of the massive terminological
groups helps to understand material better or doesn’t.

Ex.4. Answer the questions.
- What is the above-described method to control an induction motor based on?
- What problems may one deal with using the described method?
- What is the main purpose of the investigation presented?

Ex.5*. Ask your own questions.
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UNIT 42. THE POWER SYSTEM (beginning)

Overview
= Reading and Vocabulary: The power system (beginning).
=  Supplementary Information: Introduction into the translation theory. Read
the classic literature!
= Language focus: On the application of the passive voice constructions in
technical texts.
= Reading and Speaking: R&M advertisement.

Reading and Vocabulary

Reading

Four sentences have been removed from the text. Choose from the sentences
A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

The power system (beginning)

All countries now have a power system which transports electrical energy from
generators to consumers. In some countries several separate systems may exist, but
it is preferable to interconnect small systems and to operate the combination as one,
so that economy of operation and security of supply to consumers is maximized.
This integrated system (often known as the ‘grid’) has become dominant in most
areas and it is usually considered as a major factor in the well-being and level of
economic activity in a country.

All systems are based on alternating current, usually at a frequency of either
50Hz or 60Hz. [ 1]

Systems are traditionally designed and operated in the following three
groupings:

o the source of energy — generation;
o bulk transfer — transmission;
e supply to individual customers — distribution.

Generators are required to convert fuels (such as coal, gas, oil and nuclear) and
other energy sources (such as water, wind and solar radiation) into electrical power.
[2]

The total power output of all operating generators connected to the same
integrated system must at every instant be equal to the sum of the consumer demand
and the losses in the system. This implies careful and coordinated control such that
the system frequency is maintained, because the majority of generators in an ac

-158-



power system are synchronous machines and their rotors, which produce a magnetic
field, must lock into the rotating magnetic field produced by alternating currents in
the stator winding. [ 3 ]

As the demand of domestic, commercial and industrial consumers varies, so the
generated power must also vary, and this is normally managed by transmission
system control which instructs some generators to maintain a steady output and
others (particularly hydro and gas turbine plant) to ‘follow’ the load; load
‘following’ is usually achieved by sensitive control of the input, dependent upon
frequency. It is desirable to run the generating plant such that the overall cost of
supplying the consumer at all times is a minimum, subject to the various constraints
which are imposed by individual generator characteristics.

[4]

Reading comprehension
Ex.1.

A. Any excess of generated power over the absorbed power causes the
frequency to rise, and a deficit causes the frequency to fall.

B. The 50Hz is used in Europe, India, Africa and Australia, and 60Hz is used in
North and South America and parts of Japan.

C. Nearly all generators are rotating machines, which are controlled to provide
a steady output at a given voltage.

D. In de-regulated or privatized power systems this is achieved by competition
among generators combined with additional regulated markets for ancillary services
and use of the transmission system.

E. Higher power is therefore transmitted through the line with lowest
impedance and this can result in overload on that line, when the parallel line is only
partly loaded.

Ex.2. Read the text and find the answers to these questions.

1. What does a power system do with electrical energy? 2. Why are small
systems to be interconnected? 3. Where are other energy sources converted into
electrical power? 4. How is the mains frequency controlled? 5. Where is the main
frequency 60Hz used?

Ex.3. Find the wrong statements and correct them.

1. It is preferable to interconnect small systems and to operate the combination
as one. 2. All systems are based on direct current. 3. Generators are required to
convert fuels and other energy sources into heat. 4. The total power consumption is
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controlled such that the system frequency is maintained. 5. The rotors of
synchronous machines must lock into the rotating magnetic field produced by
alternating currents in the stator winding. 6. As the demand of consumers varies, so
the mains frequency must also vary.

Vocabulary

Ex.1. Define the following terms.
ancillary service, integrated system, bulk transfer, consumer demand, domestic
consumer, commercial consumer, to ‘follow’ the load, overall cost

Ex.2. Learn to recognize the following international words.
system, transmission, distributor, security, sum, manager, individual, deficit,
service, result

Supplementary Information
Ex.1. Read the underwritten text concerning the principal rules of translation.
Search out new 7words. Try to remember the rules presented.

Introduction into the Translation Theory

There is the gold rule of the metrology: do measure as precisely as possible,
however, do never measure with higher accuracy than necessary. Similarly, at
translation, one may follow the motto: extra accuracy is very similar to extra
inaccuracy. It is important just to deliver the text spirit. Thus, an opinion exists that
the faithful translation is impossible. Furthermore, an exact translation complicates
the information perception and that’s why it is not necessary. However, it is always
possible to find sufficient linguistic facilities.

While translating, do keep to the following statements: 1) absolutely any text
may be translated; 2) do try to understand the essence of the text under translation;
3) a creative approach to translation is necessary, do pay attention to the author’s
emotions, do try to save them at translation; 4) do never translate word for word.

However, there may be an equivalent and analogous translation as well as
adequate substitution. Equivalent means the coincidence of the original with its
translation. Analogue is close to original. The latter is found through the analysis of
the synonymic series of appropriate terms, the necessary being chosen in
accordance with the original. Adequate substitution is realized in three steps:
explanatory step; antonymic translation; compensation — expression of the same
thought by means of other words.
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Sometimes, an author’s thought is not complete. Do find and guess the
underlying theme! Do remember, English is very short-spoken language in
comparison with Russian. At translation from English to Russian, additional
explanations and descriptions happen almost without fail.

Speaking of the correct understanding of the text under translation, one may
mention the difficulties of both lexical and grammatical character.

1) multiple-meaning subordinate words: yet — means “still” staying in the middle or
at the end of a sentence, while at the beginning, it means “however”; however is
translated “omnakxo”, while being used with adjectives it presents “kak ObI HU”;
usual definite article the being used with adjectives is translated “uem, Tem” (the
more ...); as means “Tak kak”, but frequently it is “B xauectse, B Bune” (the raw
material is received as ...), sometimes it is “B TOT MOMEHT, Kornua”; as ... as — “Tak
JKe ... Kak U’ or ‘““HacTONbKO, HACKOJNbKO”; the main meaning of but is “HO”,
possible meanings are “Tonpko”, “Bcero Juuip’, “kpome”, “3a HCKIIOUCHHEM;
but for — “eciu Obl HE”; anything but — “Bc€, 4TO YroJHO, TOJNBKO He”; where is
sometimes translated as “B Tex cmywasx, korma”; which concerning the whole
sentence means “4to”; whether means “independently on”, “Oynp T0”;

2) multiple-meaning conjunctions result in advice: do not translate the preceding
expression, having not translated the subsequent expression, first;

3) neologisms. Sometimes, they are formed by means of the word shortening,
sometimes, owing to application of the prefixes or suffixes. There are productive
prefixes-suffixes which change the word meaning as well as nonproductive ones
which don’t change the meaning;

4) the language figurativeness;

5) idioms and idiomatic expressions;

6) undisclosed allusion and insinuation;

7) simplifications and primitives;

8) titles, especially the newspaper’s headlines. It is recommended to translate them
after the article has been read.

Correct choice of the translation structure allows underlining the secondary
elements and saving the original style. As regard to translation, there are the
following types of sentences:

1) Translated very close.

2) Translated by means of the word order reversion.

3) Requiring partially both lexical and syntactical changes.

4) Requiring full reconstruction.

5) Extremely hard sentence.
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Sentences of the 1% type occur rarely. They are statements without accent on but
single word. E.g.: I see a picture — 51 Buxy kapTuny.

The 2™ type are the informational sentences, where one or another element is
stressed: a lecture on geology was delivered at our institute yesterday — Buepa B
HaIlleM HHCTUTYTE COCTOSIACH JICKIHSI 11O TCOJIOTHH.

In the 3 case, we deal with inverted sentence. It may perform a communicative
or expressive function when a personal attitude is expressed. It is realized by means
of the word order inversion to emphasize an element: often shall I remember this
aura; never can | remember what this word means. The inversion for dynamic is
widespread. Here, an adverb or a preposition related to an action is placed at the
sentence beginning, it follows by the verb-predicate and finally — the subject is
placed. Do compare: the flag wakes up (¢pmar nmogaumancs) — up wakes the flag
(B3BMIICH (htar).

Idiomatic sentences require the full reconstruction while translating for its
components separately have other meaning as if they are considered together: I
can’t help laughing (e Mory yamepxatbcsi oT cmexa); I want to wet my whistle
(xouy BbIIHUTH (IpoMouHTh ropio)). In this case it is possible a) substitution of
idioms by idioms: to make both ends meet/cBoauTh KOHIBI ¢ KoHIamu; I wash my
hands of all further responsibility/ymeiBato pyku; b) translation with the aid of the
idiomatic analogue: it’s the first step that cost/nmuxa Oemga — Hauano; this is to my
heart/3to MHe 10 ayie; ¢) descriptive translation.

In case of the extremely hard sentence it is necessary to make an analysis; to
translate roughly, word by word; to design the expression skeleton; to edit finally.

Read the classic literature!

Rules of English phrase construction for both technical language and classic
literature are commonly the same. To master the translation specialty you must read
much any literature starting with newspapers and finishing with textbooks and
manuals. Let’s call your attention to the book fragments.

Ex.2. Translate the sentences, characterizing them if they are usual or unusual, if
they use Gerund or Infinitive, Active or Passive, if they have wrong word order and
so on. Answer which constructions are possible and useful in technical language.

1) The sledge was shaped like a great golden swan, and between the swan’s
wings laid the little Princess herself. 2) So pale was she that as she drove through
the streets all the people wondered. 3) King gave orders that the Page’s salary was
to be doubled. As he received no salary at all this was not of much use to him, but it
was considered a great honour, and was duly published in the Court Gazette. 4)
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After the banquet there was to be a Ball. 5) Just look at those yellow tulips. If they
were real crackers they could not be lovelier. I am very glad I have traveled. Travel
improves the mind wonderfully, and does away with all one’s prejudices. 6) The
world is enormous place, and it would take you three days to see it thoroughly. Any
place you love is the world to you. 7) Love is not fashionable any more, the poets
have killed it. They wrote so much about it that nobody believed them, and I am not
surprised. True love suffers, and is silent. Romance is a thing of the past. &)
Romance never dies. It is like the moon, and lives for ever. 9) She was of those
people who think that, if you say the same thing over and over a great many times,
it becomes true in the end. 10) He always coughed before he made any
observations, so as to attract attention. ‘Ahem! Ahem’ he said, and everybody
listened except the poor Catherine Wheel, who was still shaking her head, and
murmuring, ‘Romance is dead.” 11) As soon as there was perfect silence, the
Rocket coughed a third time and began. He spoke with a very slow, distinct voice,
as if he were dictating his memories, and always looked over the shoulder of the
person to whom he was talking. In fact, he had a most distinguished manner. 12)
How fortunate it is for the King’s son, that he is to be married on the very day on
which [ am to be let off! Really, if it had not been arranged beforehand, it could not
have turned out better for him but Princes are always lucky. 13) It may be so with
you. Indeed, I have no doubt that it is, but with me it is different. I am a very
remarkable Rocket, and come of remarkable parents. 14) He flew so high that the
people were afraid that he would never come down again. He did, though, for he
was of a kindly disposition, and he made a most brilliant descent in a shower of
golden rain. The Court Gazette called him a triumph of Pyrotechnic art. 15) ‘I said
Pyrotechnic art,” answered the Rocket, in a severe tone of voice, and the Bengal
Light felt so crushed that he began at once to bully the little squibs, in order to show
that he was still a person of some importance. 16) I hate rudeness and bad manners
of every kind, for I am extremely sensitive. No one in the whole world is so
sensitive as [ am, [ am quite sure of that. What is a sensitive person? A person, who,
because he has corns himself, always treads on other people’s toes. 17) Pray, what
are you laughing at? I am laughing because I am happy. That is a very selfish
reason. What right have you to be happy? You should be thinking about others. In
fact, you should be thinking about me. I am always thinking about myself, and I
expect everybody else to do the same. That is what is called sympathy. It is a
beautiful virtue, and I possess it in a high degree. 18) I hate people who cry over
split milk. You are the rudest person I ever met. 19) I never said I knew him. I dare
say that if [ knew him I should not be his friend at all. It is a very dangerous thing to
know one’s friends. 20) He must have a truly romantic nature, for he weeps when
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there is nothing at all to weep about. 21) But the Roman Candle and the Bengal
Light were quite indignant, and kept saying, ‘Humbug! Humbug!” at the top of their
voices. They were extremely practical, and whenever they objected to anything they
called it humbug. 22) The next day the workmen came to put everything tidy. ‘This
is evidently a deputation,” said the Rocket; ‘I will receive them with becoming
dignity;’ so he put his nose in the air, and began to frown severely, as if he were
thinking about some very important subject. But they took no notice of him at all
till they were just going away. 23) ‘A new arrival, I see!’ said the Frog. ‘Well, after
all there is nothing like mud. Give me rainy weather and a ditch, and I am quite
happy. Do you think it will be a wet afternoon? I am sure I hope so, but the sky is
quite blue and cloudless. What a pity!” 24) I am off to look for my daughters. I have
six beautiful daughters, and I am afraid the Pike may meet them. He is a perfect
monster, and would have no hesitation in breakfasting off them. 25) There is no
good talking to him; no good at all, for he has gone away. Well, that is his loss, not
mine. I am not going to stop talking to him merely because he pays no attention. I
like hearing myself talk. It is one of my greatest pleasures. I often have long
conversations all by myself, and I am so clever that sometimes I don’t understand a
single word of what I am saying. (Oscar Wilde. The Remarkable Rocket).

Language focus

Before you start

1. What do you know of the passive voice constructions?
2. When are they used?

On the application of the passive voice constructions in technical texts

Ex.1. Read the underwritten text concerning peculiarities of the technical texts.
Search out new strange words. Try to remember the rules presented.

Having considered numerous scientific and technical texts, it is possible to
choose the lexical and grammatical peculiarities typical to these texts.

- Broad occurrence of the massive terminological groups including up to 6-
8 attributes.

- Preferred usage of the passive constructions. However, contrary to the
existing opinion, scientists prefer the passive constructions not to
eliminate a personnel element but to impart a high status to the most
important idea and to put forward just the subject of question.
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- Frequent application of the linking words to set the arguments in the
logical sequence, to produce the logical passage from one statement to
another.

Let’s perform, in this connection, a list of the most generally used in the
technical literature the linking words and expressions: albeit (from all though it be);
accordingly; again; also; aside; as a consequence; at the same time; besides; but;
correspondingly; finally; for example; for instance; further; furthermore; e.g.
(exempli gratia, L); henceforth; however; if and only if; in accordance with; so far
as; as much as; likewise; moreover; notwithstanding; otherwise; on the one hand,
on the other hand; similarly; since; still; subsequently; then; therefore; thus; viz.
(videlicet, L); whereas; yet.

Grammar and Vocabulary

The Passive

The passive is formed with the appropriate tense of the verb to be + past
participle. The Passive is used:

1. when the agent (= the person who does the action) is unknown,
unimportant or obvious from the context. E.g.: The president Kennedy was shot
(we don’t know who shot him). Many years ago it was found that lightning could
kill and burn (unimportant agent). The influence of the sudden change in the air gap
length was tested (obviously by experimenters).

2. to make more polite or formal statements. E.g.: The report on lab hasn’t
been performed (more polite). (You haven’t performed the report on lab. — less
polite)

3. when the action is more important. E.g.: The results are presented in
figure.

4. to put emphasis on the agent. E.g.: The law of electromagnetic induction
was discovered by Faraday. The effect of vibration is caused by many factors.

Ex.2. Find the application of the passive in the main text. Explain the reasons
of its application in each case.

Reading and Speaking

Ex.1. Read the text below in 1 minute and point out the main idea of each
paragraph. Guess what it is about and propose a headline.
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The growing installed base of electronic devices that operate with very low
signal levels is highly susceptible to surge voltages caused by atmospheric fields
and discharges (thunderstorms), switching transients, or electrostatic discharges.

An additional problem is electrical coupling (contact of low-power circuits with
high-voltage circuits).

Failure to take adequate protective steps can lead to the destruction of
semiconductors, ICs, etc. But the principal objective is to effectively protect the
personnel and the installed equipment.

R&M have carefully considered these problems and provide you on the
following pages with an introduction to the concept of overcurrent and overvoltage
protection.

Ex.2. Answer the questions.
- What is overcurrent and overvoltage?
- When is the protection from overcurrent and overvoltage important?
- What are the causes of the overcurrent and overvoltage appearance?

Ex.3*. Ask your own questions.
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UNIT 43. THE POWER SYSTEM (continuation)

Overview
= Reading and Vocabulary: Distributed and renewable generation.
=  Supplementary Information: Title of a scientific paper.
= Reading and Speaking: Metal detectors.
= Language focus: Linking what you read with what you know.
Transitive verbs.

Reading and Vocabulary

Reading
Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Distributed and renewable generation

The worldwide imperative to reduce greenhouse gases, particularly CO,, and to
secure energy supplies for the long-term future has prioritized the development of
electricity generation from renewable energy sources. Renewable generators and
other high-efficiency schemes, such as Combined Heat and Power (CHP) are [ 11].
Consequently, these generators are often embedded or distributed in the network at
voltages, such as 11kV or 33kV.

As the penetration of renewables into the system increases there are [ 2 ]. Some
renewables, such as biomass can be regarded as providing firm capacity, or others,
such as tidal power may be predictable but periodic, but most, including wind, wave
and photovoltaic, have to be regarded as intermittent. Hydroelectric power is also a
renewable and apart from the run-of-river plant, it offers a valuable energy storage
capability. The various plant characteristics can have a significant impact for the
system operator, especially in determining the required level of spinning reserve,
and/or demand management, required within the system to cover the increased
intermittence of supply. At present, the higher capital cost of renewable generation
needs to be compensated through government subsidy to seek the total levels of
renewable energy desired.

Distributed Generation (DG) also poses serious technical issues for the
distribution network. These include [ 3 ], and the inability of many DGs to ‘ride-
through’ voltage dips (thereby exacerbating the problem). The DGs also affect fault
levels in networks, either by contributing excess fault current in the case of directly
connected induction generators or by not contributing sufficient fault current, where
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generators are connected through power electronic converters. Further issues
include the possibility of bi-directional power flow in low-voltage networks and
whether ‘islanded’ sections of the network could become a safe and acceptable
operational option in the future. These technical issues are [ 4 ], but they pose an
interesting and important challenge for power system engineers.
Notes and comments

... imperative ... This is something which is obligatory.

... greenhouse gases ... These are such gases which produce hothouse effect to
the environment.

. renewables ... Here, this informal term includes all possible renewable
sources.
. spinning reserve ... means the units are ready to be loaded at any instant
moment.
Reading comprehension
Ex.1.
A. relatively small in capacity compared with large thermal power stations.
B. hard problems, such as hum in electric networks.
C. major issues for the planning and operation of the power system.
D. power quality problems, such as harmonic current injection.
E. certainly solvable using present day technology.

Ex.2. Read the text and find the answers to these questions.

1. Which imperative has prioritized the development of electricity generation
from renewable energy sources? 2. Why are the renewable generators distributed in
the rather low voltage network? 3. What problems do the renewables offer to the
system? 4. Which renewables have to be regarded as intermittent? 5. Why does
government subsidy compensate the renewable expenditures? 6. What is the
modern important challenge for power system engineers?

Vocabulary

Ex.3. Define the following terms.

long-term future, renewable energy source, biomass, firm capacity,
photovoltaic, intermittent, run-of-river plant, energy storage capability, spinning
reserve, technical issue, to exacerbate the problem, bi-directional power flow

Ex.4. Learn to recognize the following international words.
imperative, secure, biomass, operator, spinning, reserve, management, capital,
subsidy, section, safe, system engineer
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Supplementary Information

Before you start

1. What do you think of the rules to perform a title of the scientific paper?
2. What function does a paper title perform?

3. From your viewpoint, which requirements has a paper title to meet?

Title of a scientific paper

Ex.1. Read the underwritten text concerning the translation and performance
of the scientific paper title. Search out new strange words. Try to remember
the rules presented.

A scientific paper title reflecting its general subject-matter, it gives just general-
most idea of the paper’s true contents. That’s why it is read first of all to gain some
insight; however, it is translated in the end after the article translation has been
over. The most common title structure is a term with some left and one right
prepositional attributes. Look through the following examples with their translation.

- Quasisinusoidal principle of contactless position commutation of armature
windings of permanent magnet synchronous motor in direct electric drive. —
KBa3suCHHYCOUIHBIA TPUHIMI OSCKOHTAKTHON MO3WUIIMOHHOW KOMMYTALUH
OOMOTOK SIKOpST CHHXPOHHBIX MAIIMH C TOCTOSIHHBIMA MAarHUTaMH B
6e3peayKTOPHOM IIIEKTPONPHUBOJE.

- Study of work of the railway point electric drive considering load features. —
HccnenoBanne pabOTHl IJIEKTPONPHBONA IKEIE3HOHAOPOXKHOM CTPENKH C
YYETOM XapaKTEPUCTUKU HArPY3KH.

- Crankshaft mechanism electric drive control system. — CucteMa ynpaBieHHs
9NIEKTPONPUBOAOM KPHBOIIMITHO-IIATYHHOTO MEXaHH3Ma.

- Electric motor assistant for uphill riding. — DnekTpUYeCKHii MOTOp TOMOTraeT
MIPEOI0IEeBATh KPYThIe OABEMBI.

- Relay regulation in the excitation system of asynchronous generator. —
PenelHbIA perynaTop B cucteMe Bo30y)XIeHHs aCHHXPOHHOTO TeHepaTopa.

- Power station in Timelkam — one of the most efficient and ecologically safe.
— DnextpocTtaniys B THMenbKaMe SIBISIETCS OTHOH M3 caMbIX 3()(EKTUBHBIX
1 3KOJIOTHYECKH 0€30IMacHbIX.

- Development, manufacturing and maintenance of solar electric supply
systems: practical experience. — Pa3pa0oTka, U3rOTOBJICHHE U SKCILTyaTAIHs
CHCTEMBI COJTHEYHOT'O AJIEKTPOCHA0KEHHS: IPAKTUYECKHUI1 OIIBIT.

Another widespread title form is a prepositional form. The examples are as

follows.
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- On translation of technical texts. — K Bompocy o mepeBoae TEeXHHYECKHX
TEKCTOB.

- On the effects of continuous active work on pilot’s performance. — K Borpocy
O BO3MCHCTBUU JJIMTENHHON pabOThl JIETYMKA B MONETE HA TEXHHUKY
MHJIOTHPOBAHHS.

- On the interferometric method of stress analysis. — OO0
UHTEPYEPOMETPUIECKOM METOJE HCCIIEOBAaHUS HArpy>KEHHOTO COCTOSHUS
KOMITO3UTHBIX MaTepHAaJIOB.

In some proposed examples, translation of the scientific paper titles has been
performed with involving of the additional information drawn from the abstract or
annotation or introduction etc. In comparison with English original, the Russian
translation is much bulkier and possesses the explanation character because of the
absence of the Russian equivalent. It is necessary to try avoiding the mistakes and
the sense distortion.

Let’s perform a very indicative example of translation of the title with
unavailable equivalent term, translation having explanatory character.

Yo-yo despin.

To translate above-mentioned title, let’s read the article abstract.

Abstract. Analytical treatment of the problem of despinning a rotating rigid
body by a yo-yo device, both for the two-dimensional model and the three-
dimensional model. A rigid yo-yo experiment was conducted to verify the theory.
The equations of motion of the system are derived for the rigid yo-yo and the
stretch yo-yo, and are solved for several specific cases to make comparisons with
experimental results. Theory and experiment agree satisfactorily, and data are
presented.

After the abstract has been read it is clear the paper talks of the stopping rotating
of the rigid solid in space. The main words in abstract are a noun “despin” (to stop
rotating) and the left attribute ‘yo-yo’ which is absent in traditional dictionaries.
However, in modern reference books it is possible to find this word ‘yo-yo’
meaning “to move from one position to another repeatedly”. Finally, we obtain
Russian version of the title: yo-yo despin — ucmonb3oBaHHE BBIHYXIEHHOIO
BO3BPaTHO-IIOCTYNATEILHOTO IBU)KEHUS JUISl IPEKPAIleHHs aBTOPOTAI[H KECTKOTO
Tena B KOCMOCe.

Ex.2. Translate the following paper titles.

a) High power density evaporative cooling.
b) Vector processing in Computational Fluid Dynamics.
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c¢) Determination of stationary pull-out torque based on dynamic torque
characteristic.

d) Die-cast Copper Rotor Motors via Simple Substitution and Motor Redesign
for Copper.

e) An Accurate Method for the Study of Inter-Turn Short Circuits in the Stator
Windings of Induction Machines.

f) A New Possibility for the Determination of the Induction Machines’
Parameters.

g) Study on Frequency Characteristics of Synchronous Generator Damper
Circuit.

h) Symmetrization of the asynchronous condition caused by excitation loss of a
turbogenerator in electrical system.

i) Skew Effect. Parameters of AC Machines with Skewed Slots.

Ex.3. Translate the following paper titles from Russian to English.

a) MHccnenoBanue Bo3MOXHOCTeW peanm3anuu BekropHoud I[IHMM  mpu
YaCTOTHOM YNPaBJICHUH ACHHXPOHHBIM IPHBOOM.

b) UccnenoBanue NEpexXOnHBIX IPOIECCOB B JIMHUSAX C PACHpeeIEHHBIMU
TapaMeTpaMu MpH MOAKIIOYSHUH K YHEPTOCUCTEME.

¢) UnCleHHBIH aHaJIN3 MAarHUTHOTO TOJIS TYpOOreHepaTopa B peXKUMe Harpy3KH.

d) MaTpuuHble METOIBI aHAIM3a M PacyeTa Pa3BETBICHHBIX NIEKTPUUECKHX
Hene.

¢) CoBpeMeHHBIE ITOIXO0AB! K pobIeMe OXJIaKICHUSI MEKPOCXEM HEHTPAIBHBIX
TIPOIIECCOPHBIX YCTPOUCTB yrpasisronx IBM.

f) MonenupoBaHie nepeMEeHHOT0 MarHUTHOT'O MOMEHTA 3JIEKTPO0OOPYI0BAHUS.

g) HanéxHocTh 37eKTpooOOpyNOBaHUs KaK KPUTEPUH OLEHKH COCTOSHUS
0e30IacHOCTH.

h) MogemupoBanue anekrpuueckoii cetu B mporpamme SIMULINK.

i) OnTtumu3anus NEepexXOAHBIX IPOLIECCOB  PEKHMOB  AIIEKTPOIPUBOIA
MEXaHU3MOB I'Py30MOABEMHOIO KpaHa.

Ex.4*. Answer if your own translation is briefer than Russian original.

Reading and Speaking
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Ex.1. Read the short text below, then discuss these questions: 1) How can you
create a changing magnetic field? 2) How can you detect a voltage created in a
buried object?

Metal detectors, despite their technical complexity, are based on a few very
simple principles. The most important is that of electromagnetic induction. This
means that if an object is placed in a changing magnetic field, an electrical voltage
is created in the object.

Alternating current (AC) is applied to the coil in the search head from the
battery in the control box. This creates an ever-changing electromagnetic field
around the coil. An electric current is induced in any metal object the coil passes
near.

The current induced in the metal object produces its own magnetic field, which
in turn induces a voltage in the search coil, as the alternating current changes
direction.

The circuitry in the control box senses this reaction and converts the voltage into
an audible note, which is sent to the headset. As the metal object is approached, the
sound in the headset becomes louder, or changes pitch.

Ex.2. Label each step in this flowchart with the correct letter from the list
below. The first one is done for you.

1-b; 2- ; 3-; 4-; 5-; 6-.
a- Magnetic field around the object; b- AC voltage in the search coil; c- Electric
currents in the metal object; d- Induced voltage in the search coil; e- Note heard in
headset; f- Magnetic field around the coil.

Language focus
Linking what you read with what you know
Not everything in a text is clearly stated. When reading, we have to make links
between what we read and what we already know about the subject.

Ex.1. Read this brief text and try to answer this question: Can metal detectors
be used to trace water pipes under a street?

Metal detectors can find buried metal. They were developed for military
purposes to locate hidden explosives. They operate on the principle of
electromagnetic induction.
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To answer the question, you have to link knowledge from the text and
knowledge of you own.
From the text we know: Metal detectors can find buried metal.
From your own knowledge you know: Most water pipes are metal. They are buried
under streets.

The more knowledge we have about our subject and about the world in general,
the easier it is to learn new things when we read.

Grammar and Vocabulary

Transitive verbs

Note these verbs, which are used often in electrical engineering: generate,
induce, detect.

They are transitive verbs. This means they are followed by a direct object and
can be used in the passive (when the object becomes the subject). Active verb: the
magnetic field induces a voltage. Passive verb: a voltage is induced by the
magnetic field.

In electrical engineering these verbs take a limited range of objects. Study the
following examples from this book: induce + an emf / a voltage / a noise / hum / a
current; generate + electrical pulses / a large EMF / signals; detect + a movement /
a voltage / a form of energy / sound / heat.

Ex.2. Complete each sentence with generate, induce or detect.

The magnetic field ... an electric current in the metal objects.

A microphone may be used to ... sound.

The oscillator ... pulses at a fixed frequency of 32768 Hz.

The magnetic field ... a voltage in the search coil.

Noise is also ... by the low-frequency mains supply.

Motion sensors may use microwave energy to ... movement within their

range.

7. Electrical pulses are first ... at a frequency in the upper audio range by the
audio oscillator.

8. The first stage is a sensing device that changes its resistance when it ... a
particular form of energy.

AR
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UNIT 44. THE POWER SYSTEM (completion)

Overview
= Reading and Vocabulary: Transmission.
=  Supplementary Information: Annotation of a scientific paper.
= Language focus: Giving advice.
= Reading and Speaking: Damping of transients.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Transmission

Many large generators require easy access to their fuel supply and cooling
water, so [ 1 ]. Environmental constraints may also preclude siting close to areas of
consumption. A bulk power transmission system is therefore needed between the
generators and the consumers.

Large generating plant produces output ranging from 100MW to 2000MW and
for economic reasons this normally operates with phase-to-phase voltages in the
range 10 kV to 26 kV. In order to reduce transmission losses so that transmission
circuits are economic and environmentally acceptable, [ 2]. Phase-to-phase
transmission voltages of up to 765 kV are used in sparsely populated large
countries, such as Brazil, USA and Canada, but 380400 kV is more prevalent in
Europe. The standard voltages recommended by IEC are 765kV, 500kV,
380-400 kV, 345 kV, 275 kV, 220-230 kV, 135-138 kV and 6669 kV.

Most transmission circuits are carried overhead on steel pylons. They are
suspended from insulators which provide sufficient insulation and air clearance to
earth to prevent flashovers and danger to the public. Each country has tended to
have its own acceptable tower and conductor design. At higher voltages,
Aluminium Conductor Steel Reinforced (ACSR) conductor is used, [ 3]. For
voltages over 200 kV two or more conductors per phase are used. This results in
lower losses because of the large conductor cross section and lower radio
interference and corona because of the lower voltage stress at the conductor surface.

In cases where an overhead line route is impossible because of congestion in an
urban area or for environmental amenity reasons, buried cables may be employed,
but [ 4 ]. On sea crossings an underwater cable is the only solution, but these are
often dc.
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A high-voltage transmission system interconnects many large generators with
areas of high electricity demand; its reliability is paramount, since a failure could
result in loss of supply to many people and to vital industry and services. The
system is therefore arranged as a network so that the loss of one circuit can be
tolerated. In many countries, three-phase lines are duplicated on one tower, in
which case a tower failure might still result in a partial blackout. Mixed-voltage
systems are often carried on a single tower, but this is not the practice in the UK.

In order to achieve flexibility of operation, circuits are marshalled at
substations. The substations may include transformers to convert from one voltage
level to another, and switchgear to switch circuits and interrupt faults. Substations
are normally outdoors and they occupy an extensive secure area, although compact
indoor substations using SF4s have become more prevalent recently because of their
improved reliability in adverse weather and a more compact layout.

An interconnected transmission network can comprise many substations which
are all remotely controlled and monitored to ensure rapid reconnection after a
disturbance or to enable maintenance.

Notes and comments
... phase-to-phase voltage ... Another term for this three-phase voltage is ‘line
voltage’.
... IEC ... This stands for International Electrotechnical Commission.
... Steel pylons... Synonym to ‘pylon’ is ‘tower’.
... air clearance... This is minimum distance between the overhead line wires
and the earth.
For voltages over 200 kV two or more conductors per phase are used. This
procedure is called ‘phase splitting’.
. a partial blackout ... This means that the line cannot transmit energy for
definite time.

Reading comprehension

Ex.1.
A. they cannot necessarily be sited close to areas of major consumption.
B. acore of steel strands providing the required strength.
C. the cost is 15-20 times higher than that of an equivalent overhead line.
D. direct current link is necessarily used.
E. ahigher voltage is necessary.
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Ex.2. Read the text and find the answers to these questions.

1. Can large generators be sited close to areas of major consumption? Why not?
2. When is a bulk power transmission system needed? 3. Why is a higher voltage
necessary in transmission circuits? 4. Phase-to-phase transmission voltages of up to
765 kV are used in Greece, aren’t they? 5. How are transmission circuits suspended
while applying the steel pylons? 6. When and why are the line conductors split?
7. What could low reliability of the transmission system result in? 8. Are mixed-
voltage systems often carried on a single tower in UK? 9. What gas do compact
indoor substations use in their installation? 10. How are the substations controlled
and monitored?

Ex.3. Find the wrong statements and correct them.

1. Large generators are sited close to fuel areas or water reservoir. 2. A bulk
power transmission system is always needless. 3. A higher voltage is necessary to
ensure high efficiency of the transmission circuits. 4. Most transmission circuits are
carried the buried cables. 5. Splitting of the conductors in high-voltage lines is
involved to increase the conductor cross section. 6. A high-voltage transmission
system interconnects all large generators. 7. The system is therefore arranged as a
network so that the loss of one circuit is impossible. 8. Circuits are marshalled at
substations in order to ensure the high efficiency of the energy transmission. 9. A
compact indoor substation occupies much less area than an outdoor one. 10.
Substations are all remotely controlled. It is the government requirement.

Vocabulary

Ex.1. Explain the following terms.

environmental constraints, bulk power transmission system, environmentally
acceptable, sparsely populated, to prevent flashover, radio interference, lower
voltage stress, environmental amenity reasons, tower failure

Ex.2. Learn to recognize the following international words.
transmission, phase, economic, to recommend, pylon, clearance, public,
interference, corona, urban, vital, mixer, marshal, compact, monitor

Supplementary Information

Before you start

1. What is an annotation of the scientific paper?

2. What function does an annotation perform?

3. From your viewpoint, which requirements has an annotation to meet?
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Annotation of a scientific paper

Ex.1. Read the underwritten text concerning the annotations. Search out new
strange words. Try to remember the rules presented.

An annotation is brief and at the same time comprehensive representation of the
paper matter, it being placed immediately after the paper title and being to be
understood to as wide circle of readers as it is possible. As a rule, an annotation
contains neither formulae nor numerical data, it being of volume not exceeding
1000-1600 printed symbols. It has to be a logically complete unit giving to a reader
the possibility to decide if he needs to read the proposed article. In comparison with
text, the annotation is printed in different type (usually, italics, or bold, or small
print).

The annotation contains information of general direction, tasks and aims of
investigations, description of the work subject-matter is given, the investigation
methods are explained, theoretical and experimental results obtained are briefly
stated, the most general conclusions are formulated.

On the results of analysis of numerous annotations, one may give the most used
lexical stylistic verb groups: is/are arrived at, developed, discussed, introduced,
involved, formulated, outlined, made, considered, summarized and so on.

The annotation of an article containing the results of the scientific investigations
includes the following expressions and structures:

- The results of the theoretical (experimental) study of ... are presented.

- Itis shown that ...

- A theoretical/experimental dependence of ... on ... is formulated.

- Recommendations for ... are presented.

- Conclusions regarding ... are made.

The annotation of a generalizing scientific article may contain the following
structural forms which are specific for this type of articles:

- Inthis general paper the role of ... in ... is discussed.

- Subject matter relating to ... as well as to ... is considered.

The annotation of a review scientific article containing the analysis of results
obtained by other researchers is characterized by the availability of the following
expressions and structural forms:

- A review of ... essential for ...

MIPEICTABIISIONINI HHTEPEC A ...

- The current research programs for ... are outlined. — [IpuBoguTcs 0630p

MPOBOJMMBIX B HACTOSIIIEE BPEMsI HCCIICIOBAHMH IO ...

is presented. — IlpuBoautcst 0030p,
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- Special attention is given to ... methods (techniques, solutions) used by ...
for ... — Ocoboe BHUMaHHUE yaemsieTcss MeToJaM (Crocodam, peleHUsIM),
MIPUMEHSEMBIM ... JUI ...

- The factors/parameters considered include ...
TakuX (haKTOPOB/IIAPAMETPOB KaK ...

It may be concluded that while translating the word structural forms from

English to Russian the word order inversion takes place.

When writing an annotation the following expressions are frequently used: it is
described in short; it is introduced; it is shown that; it is given; it is dealt with; it is
provided for; it is designed for; it is examined; it is investigated; it is analyzed, it is
formulated; the need is stressed to employ; attention is drawn to; data are given
about; attempts are made to analyze (formulate); conclusions are drawn; arrive at a
conclusion (decision); recommendations are given.

The following advices may be given when writing an annotation:

1. An annotation is performed in one’s own words, simply and briefly. One
should avoid the composite constructions and sentences.

2. It is recommended to start the annotation statement with the article matter, do
not repeat the article headline.

3. One should not make use of the additional sentences like as follows: “The
aim of the article is ...”, “The author writes ...”, “The article describes ...”. While
summarizing the information, it is recommended to use the following words: “it is
proposed, ... described, ... reported, ... stated” and so on.

4. It is recommended to perform the original names of the firms, scientific
centers, institutes, companies.

5. One should use the conventional abbreviations only.

— Paccmotpeno BnusHue

Ex.2. Translate the following annotations, paying attention to the word order
reversion while translating the terminological groups from English to Russian.

a) In this paper, issues connected with the subject of ‘Fundamentals of Machine
Components Design’ are presented. In particularly, we describe the main features of
this subject and origins of its coming into being. We pay the special attention to the
share of Leonardo da Vinci in the mentioned subject. Moreover, some examples
and figures presented in this paper emphasize his contribution. The briefly review
of his accomplishments in the design as well as analysis and synthesis of machines
allow us to state that Leonardo da Vinci was the precursor of the ‘Fundamentals of
Machine Components Design’ subject.

b) Motors manufacturers offer torque-speed characteristic in steady state. The
important points of the curve are: starting torque, pull-up torque and pull-out torque
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with its respective speeds. In order to find this characteristic there are different
forms standardized by the different international committees, but all of them are of
difficult application when they are large motors (from 100 kW).

c) This paper describes design approaches for high efficiency copper rotor
motors. The first alternative employed here for a 1.5 kW motor is fundamentally a
simple replacement of the aluminum squirrel cage of the rotor by copper using the
same rotor lamination design. Other measures like higher quality iron and stack
length increase are used to meet motor performance objectives. The latter section of
the paper describes in more detail design issues for an 18.5 kW motor. In that
context the choice of stator/rotor slot numbers are investigated and FEM
calculations are presented.

d) This paper deals with an accurate method enabling the study of inter-turn
short circuits in the stator windings of induction machines. This method is based on
the coupled magnetic circuit theory. The differential equations system of the
induction machine in presence of inter-turn short circuits is described where the
calculation of mutual inductances is based on an energetic approach using the
winding functions method and a doubly slotted air-gap permeance analytical model.
The simulation results of the proposed model are validated by means of a 4 kW
specially rewound motor loaded by a DC generator.

Ex.3*. Translate the following annotations from Russian to English.

a) Pabora mocBsiieHa McCiIe0BaHNI0 FAPMOHUYECKOTO COCTaBa BXOJHOTO TOKa
MHOTO()a3HbIX CXEM BBIIPSMIICHHS MPU aKTHBHO-EMKOCTHOH Harpyske. [ToiydeHsl
YIOPOLIEHHBIE  COOTHOLIGHHS  JUIA  OINpEAENeHUs TapMOHMK TOKa  IpU
NpeHeOpeKeHNH WHAYKTUBHOCTBIO  BXOJHOW  IIeNH, KOTOpbIE IO3BOJIAIOT
aHAJIM3MPOBATh OCHOBHBIE 3aKOHOMEPHOCTH Ipolecca (POpMUPOBAHUS TOKA.

b) Iloka3aHo, YTO COBpeMeHHBIE TPeOOBAaHMS K DIEKTPHUECKHM armraparam
MIPEeAYCMAaTPUBAIOT KOMIUIEKCHBIM IOIXOI K PELICHHIO 3a/ad IO OIpPEEICHUI0
HM3HOCAa KOMMYTAIMOHHBIX Y3JIOB, B TOM 4YHCJIE€ BAaKYyMHBIX M DJIEra3oBbIX
BBIKJTIOUATENEH.

c¢) Uccnenosano BnusiHue GeppoMarHUTHOTO CEpACYHNUKA HA PaOOTyY JIMHEHHOro
UMITYJIbCHOTO 3JIEKTPOMEXaHHYECKOro NpeoOpa3oBaTeist NpH BO30YXKICHUH OT
€MKOCTHOro Hakonurens. Ha ocHOBe MaTeMaTH4YeCKOH MOZEIM BBIIOJIHEHBI
pacyéThl MAarHUTHBIX TOJIeH, pado4YuX MapamMeTpoB U  XapaKTePHCTHK
ANIEKTPOMEXaHUYECKOro  mpeolOpazoBaresiss NpUd  HAJUYMM U OTCYTCTBUU
(beppoMarHuTHOro0 cepaevyHuKa. [loka3aHo, 4TO (eppOMarHUTHBIN CepACUHHK
II03BOJIIET MOBBICUTD PSJ TTOKa3aTeNel mpeodpa3oBaTelisi, HO OCHOBHEIE YIEIbHBIC
[TOKa3aTeJH [IPU 3TOM CYLIECTBEHHO yXYAILIAIOTCS.
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d) PaccMOTpeHB! MPUHIUIBEI TIOCTPOCHUS TeIHOIEKTPUUECKON cTaHimu. J{ns
nepefaud dHEPrUM B CHCTEMY pEryjlsTop TIepeJauyd 3HEpruu IOBBIIIAET
HalpsbKeHHE KOHJEHCATopa J0 HANPSKEHUs CETH M INOAKIIOYaeT K HEMY BXO[
UHBEpTOpa HampspkeHHsA. IHBeprop mpeoOpazyeT MOCTOSHHOE HAalpshKEHUE
KOHJIEHCATOpa B NIEPEMEHHOE U NepelaéT SHEPTUIO B CETh HA YACTOTE HAIPSKECHUS
ceTu.

Language focus
Giving advice
The text above mentions things to do and the things not to do when writing a
scientific paper or annotation. Sometimes it is necessary to give advice or to make
instructions. For example:
Things to do: Leave it for a bit before you make the final copy.
Things not to do: Make sure you don’t go into the red or you’ll get distortion.
Here are some other ways in which we can give advice in an informal way. Note
how we can make the advice stronger.
Things to do:
1. You should keep an eye on the recording level.
2. Always keep an eye on the recording level.
3. You must always keep an eye on the recording level.
Things not to do:
1. You shouldn’t put the microphone too close to the drums.
2. Never put the microphone too close to the drums.
3. You must never put the microphone too close to the drums.

Reading and Speaking

Ex.1. Before reading the short text below, discus the following topics: 1)
transient processes in electric circuits; 2) behaviour of an inductance during a
transient process; 3) mechanical oscillations of the rotor of a synchronous machine.

Ex.2. Read the text in 3 minutes.
Damping of transients
Transient changes in stator load result in a change of flux in the rotor pole, and
if it can be arranged that this flux change induces a voltage and a flow of current in
the pole face, this current will oppose the change in stator flux. To achieve this, it is
normal to insert into the pole face a set of aluminium or copper ‘damper’ bars,
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connected at either end by a ring or end plate to form a conducting cage in the pole
faces.

The damper cage has a considerable influence on the transient current flow in
the stator, particularly in the case of a short circuit. In addition, if the load in the
three phases is unbalanced, the induced currents in the damper cage will act to
reduce distortion of the waveform and to reduce asymmetry in the output phase
voltages. A single-phase generator represents a severe case of asymmetry, and this
requires very careful damper cage design because of the high induced currents.

The cage also helps to damp mechanical oscillations of the rotor speed about the
synchronous speed when the generator is connected in parallel with other machines.
These oscillations might otherwise become unstable, leading to the poles ‘slipping’
in relation to the frequency set by other generators, and resulting in a loss of
synchronism. Such a condition would be detected immediately by the generator
protection circuits and the generator would then be isolated from the network.
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UNIT 45. MANKIND AND ENVIRONMENT (beginning)

Overview
= Reading and Vocabulary: Mankind and environment.
=  Supplementary Information: Abstract of a scientific paper.
= Reading and Speaking: Environmental matters.
= Language focus: Environmental matters.

Reading and Vocabulary

Reading
Four sentences have been removed from the text. Choose from the sentences A-
E (Ex.1) the one which fits each gap (1-4) in the text. There is one sentence you
shouldn’t use.

Let’s consider the influence of power industry on environment. Electricity
production is energy-intensive process and its contribution into the environment
damage is quite sufficient.

Thermal power stations burn down organic fuel. Oxygen is consumed and
carbonic acid is discharged. Moreover, they discharge sulfuric anhydride SO;,
which being connected with water forms sulfuric acid (H,O + SO; = H,SO,). It falls
on Earth surface in form of acid-rain. [ 1 ]

At high temperature in boiler furnace nitric oxide NO appears. [ 2 ] At
incomplete combustion the toxic hard particles and carbon monoxide CO reach
atmosphere. Having inhaled with this gas a man can lose consciousness or even die.

In addition, the big amount of ash appears at the thermal power station. [ 3 ]
Then they create the radioactivity background around ash-disposal area.

Excess of pollutants in atmosphere over limits is dangerous for health. For
example, in London in 1952 because of smog staying during 10 days 4000 people
died.

Some power stations (thermal and nuclear) pollute pools with different
poisonous substances — ammonia, hydrofluoric acid, oxalic acid, arsenic etc. They
appear at the chemical treatment of water for boilers and treatment of pipes and
boilers during repair works. These poisonous substances affecting the pool flora and
fauna are accumulated in plants and fish.

“Heat pollution” is harmful too. Water as it is known is used for condensate
cooling. The heat discharge into pool may be sufficient (up to 2/3 of heat obtained
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at the fuel combustion). In case of small pool, water is heated greatly and all pool
inhabitants may die and water becomes poisonous.

Nuclear power stations do not discharge pollutants into atmosphere like thermal
ones. However, they have other harmful pollutants: radioactive nuclides of iodine
or rare gases. They have little half-life period, that’s why they are taken for definite
time in gas-holder and then they are thrown out through chimney-stalk into
atmosphere. Radioactive waste is evaporated and solid residual is filled up with
concrete or glass and is placed into metal container and then it is buried at the
ground disposal. Thus nuclear power station is cleaner and less dangerous than
thermal power station for environment but there are other special problems such as
treatment and storage of radioactive waste, the rise of safety level.

Hydroelectric power stations do not pollute atmosphere with poisonous
substances, do not pollute hydrosphere and do not rise temperature of pool and
environment. [ 4 |

A station is necessarily designed with water reservoir. So, in case of flat country
the large area of dry land is flooded out. But there may be agricultural land,
dwelling houses etc. Rise of water level in upstream water results in rise of
underground water level, water-sloughing of ground, mud accumulation.
Construction of dam troubles the fish migration. The dam construction in highlands
may disturb geological balance and this may result in earthquake. At last, large pool
results in higher evaporation and in climate change.

Thus, the power industry development being the main source of comfortable
human life touches upon as science as society as a whole. Quick population
upsurge, intensive development of all branches of the industry, increasing affection
the environment, exhaustion of the primary energy sources etc. — these are the
problems mankind is to solve.

Reading comprehension

Ex.1.

A. However, they can kill and burn.

B. It occupies large territory, pollute atmosphere and even has radioactive
elements.

C. However, they affect the environment as well.

D. It kills fauna, damages soil, results in corrosion of metal construction.

E. It has bad influence on living organisms too.

Ex.2. Look through the text above and choose the most suitable title:
- Features of the electric power stations.
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- The electric power industry influence on the environment.
- Which power station is the most harmful to environment.
- Propose your own different title.

Ex.3. Read the text and find the answers to these questions.

1. What is type of fuel thermal power stations burn down? 2. Where is carbonic
acid discharged? 3. Where does nitric oxide NO appear? 4. What happens to a man
having inhaled with carbon monoxide CO? 5. Why is excess of pollutants in
atmosphere over limits dangerous? 6. How do ammonia, hydrofluoric acid, oxalic
acid, arsenic appear at the thermal power station? 7. How is “heat pollution”
harmful? 8. Are nuclear power stations more friendly to the environment than
thermal ones? 9. How is a hydroelectric power station harmful to the environment?
10. What are the problems mankind is to solve?

Vocabulary

Ex.4. Define the following terms. Find their application in text.

quite sufficient, carbonic acid, sulfuric acid, incomplete combustion, toxic hard
particles, to inhale with gas, ash-disposal area, chemical treatment of water, rare
gas, half-life period, solid residual, flat country, upstream water, population upsurge

Ex.5. Learn to recognize the following international words.
toxic, radioactivity, limit, smog, flora, fauna, to accumulate, condensate,
atmosphere, container, reservoir, migration, climate

Supplementary Information

Before you start

1. What is an abstract of the scientific paper?

2. What is the difference between an annotation and an abstract?

3. From your viewpoint, which requirements does an abstract have to meet?

Abstract of a scientific paper

Ex.1. Read the underwritten text concerning the abstracts. Search out new
words. Try to remember the rules presented.

An abstract is a compact statement of the research paper matter provided with
the basic data, conclusions and recommendations.

1. An abstract is grounded upon the key fragments taken out from the original
text.
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2. An abstract is to be performed with application of the literary language and
abbreviations, symbols, physical units generally adopted.

3. When performing an abstract, the scientific terminology generally accepted in
the scientific literature on corresponding branch of science and engineering is used.

4. An abstract reflects strictly and impartially the matter of the origin; it is not
allowed to make any changes or improvements concerning the matter of the paper
under consideration; it is not allowed to perform the proper viewpoint or critical
notes, to enter into dispute with the author.

5. The abstract beginning should not repeat the paper headline. One should not
resort to unclear wordings as well as to different reiterations.

6. The abstract text is to be divided onto paragraphs.

7. The main idea of the paper has to be defined concretely and underlined or
stressed in any way.

8. The abstract size is determined by the degree of the paper significance.
However, practically, the average size of an abstract does not exceed 2000 printed
symbols.

When writing an abstract the following expressions are frequently used: the
article (text) is head-lined; the head-line of the article is; the author of the article
(text) is; the article is written by; it is (was) published in; it is (was) printed in; the
mane idea of the article (text) is; the article is about; the article is devoted to; the
article deals with; the article touches upon; the article presents some results which
illustrate; the purpose of the article (text) is to give the reader some information on;
the purpose of the article is to compare (to determine); the aim of the article is to
provide the reader with some material (data) on; the author starts by telling the
readers (about, that); the author writes (states, stresses, thinks, points out) that; the
article describes; according to the article (text); further the author reports (says) that;
the article goes on to say that; the article is (can be) divided into 4 (5-7) parts; the
first part deals with; the second part is about; the third part touches upon; the fourth
part of the article includes the fact on; in conclusion the article reads; the author
comes to the conclusion that; I found the article (text) interesting (important, dull, of
no value, easy, (too) hard to understand).

Ex.2. Translate the following abstract, paying attention to the word order
reversion while translating the terminological groups from English to Russian.
Stator Winding Resistance Measurement of Inverter-Fed Induction Machines
Extended Abstract
The winding temperature of electrical machines is essential for the insulation
performance. It is known that an increase by 10°C over the specified limit reduces
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the expected lifetime to roughly one half. International standards establish limits of
temperature or temperature rise. A common method to determine the temperature
rise is by the resistance method [1]. This method makes use of the linear
temperature dependence of a conductor resistance: Ry = Ry-[1+a-(0 - 0°C)].

When procedures to measure the winding resistance of the machine at
alternating voltage are available, the resistance method can be extended to monitor
the temperature during operation. This can be made by injecting a small DC
winding current supercomposed to the AC current. Conventional procedures
described in [2] require however numerous and bulky equipment such as inductors,
capacitors and filters. Except for testing small motors in laboratories they have not
found much practical application.

For three-phase line-connected motors a method of stator winding resistance
measurement is described in [3]. Using a special injection device with a MOSFET
semiconductor a DC component is injected into the stator voltage, and the winding
resistance is then calculated from the measured current component.

The purpose of the present paper is to apply the DC injection method to
induction machines fed by an inverter. Its main advantage is that there is no need
for additional injection devices, because the effect can be achieved by adding a DC
bias to the reference signals.

Stator winding resistance measurement methods for motors under PWM and
six-step operation are proposed. Experimental results for these and for conventional
methods are presented (fig. 1) and analyzed. Reasons for deviations are
investigated.

Ex.3*. Translate the following abstract from Russian to English.
Pedepar kypcosoii pabotsr mo ICuC.

Reading and Speaking

Ex.1*. Organize the discussion concerning advantages and disadvantages of
different kinds of the power stations. Propose your own way of the solving the
problem to supply mankind with energy.

Ex.2. Match the words and expressions given with formulae below. Find
Russian translation of English expressions.

1. oxygen; 2. carbonic acid; 3. sulfuric anhydride; 4. sulfuric acid; 5. nitric
oxide; 6. carbon monoxide; 7. ammonia; 8. hydrofluoric acid; 9. oxalic acid; 10.
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arsenic; 11. ozone; 12. iodine; 13. nitrogen; 14. carbon dioxide; 15. liquid
ammonia; 16. nitric acid.
0,, H,CO3, H,SO,4, SO;, NH;, NH,OH, CO, As, O3, N,, HF, HNOs, I, H,C,0,,
CO,, .N,0s

Ex.3. Read short dialogues (between A and B) below concerning environmental
matters.

Recycling. A: Recycling is big business these days, isn’t it? B: Yes, it’s
definitely a growing business. A: What do you recycle in your plant? B: Mainly
plastics. Plastics aren’t bio-degradable — they don’t break down easily in the
environment — so they shouldn’t be thrown away. A: How is plastic recycled, then?
B: Well, there are basically two methods. One is to break down the chemicals in the
plastic into smaller chemical particles. These can be used in the production of new
chemicals. A: Is that the method you use here? B: No, we don’t do that here. We
recycle polyethylene and we make it into other products. A: How do you do that?
B: By melting it down and then reforming it. Our main products are bin liners for
kitchen bins and carrier bags for supermarkets.

Environmentally-friendly products. A: You say your products are aimed at
the green consumer. In what ways are they environmentally-friendly? B: We
produce household cleaning products — detergents and so on. They all phosphate-
free, which minimizes damage to the environment. A: What about the packaging?
B: We try to use as little packaging as possible. Also, all our bottles are made of
recyclable plastic and we use recycled fibre in our boxes. That’s what our
customers want.

Energy. A: We’ve managed to reduce our energy consumption in our factory by
about 15 per cent in the last two years. B: That’s excellent. How have you managed
that? A: Mainly because we’ve invested in a heat recovery system. A: What does
that mean exactly? B: Well, we use the exhaust gases from our printing presses to
provide energy to heat our dryers. A: What other sources of energy do you use? B:
We don’t use any fossil fuels. Most of our power comes from hydro-electric plants.
We’re hoping to use even more energy from alternative sources in the future —
perhaps even wind power.

Language focus

Ex.1. Read the following notes to the dialogues above.
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Plastics aren’t bio-degradable...Note the use of -able, which means that
something is possible. Al our bottles are recyclable. Wood is a renewable
resource. We produce disposable cigarette lighters.

...they don’t break down easily in the environment... When a substance breaks
down, it changes into a different form because of a chemical or biological process.
... In the environment here means outside (after being thrown away). Note the use of
the.

We make it into other products. Note the use of into to indicate change. Wind
power can be converted into energy.

By melting it down ...Note the use of hy+verb+ing to talk about how something
is done: We ve reduced our energy bill by investing in good insulation.

In what ways are they environmentally-friendly? Environmentally-friendly
means not so damaging to the environment: /¢’s environmentally unacceptable to
dump waste in rivers. Before a noun we use environmental: Our environmental
policy needs to be reviewed. Pollution is causing big environmental changes.

They are all phosphate-free ... This means they don’t contain phosphates
(chemical compounds which are harmful to the environment). Other examples with
—free: Our paper is totally chlorine-free. The engine runs on lead-free petrol.

...we use recycled fibre in our boxes. This means that the board used for the
boxes contains pulp made from paper or cardboard products.

We 've managed to reduce our energy consumption... energy consumption is the
amount of energy used. Note the verb consume: We consume far too much fuel.

...by about 15 per cent ... by is used to indicate the amount of increase or
decrease in something.

...we’ve invested in a heat recovery system. To recover means to get back. Heat
recovery is a way of re-using heat or steam generated in the production process.
Also note the use of in after invest.

We don’t use any fossil fuels. A fossil fuel is a fuel as coal, oil or peat. When
these fuels are burnt, they give off greenhouse gases, which contribute to global
warming.

...energy from alternative sources...This refers to energy from more natural
sources, e.g. wind power, solar energy (from the sun), hydro-electric power (from
fast running water).

Ex.2. Complete the sentences with are allowed to / aren’t allowed to or have to.

1. Factories ............ dump rubbish in the river. They can be fined if they do.
2. Manufactures ............ follow strict environmental guidelines.
-188-



3. The Governments sets strict limits on landfill. We ............ send only 50

per cent of our waste to landfill sites. We ............ recycle the rest.

4. Paint producers .................. use lead in their paint any more because it’s a
health hazard.

5. We oo exceed the permitted levels.

Ex.3. Match the two parts of the sentences.

1. You can be fined a by using a heat recovery process.
We can save energy b for breaking pollution laws.
Most plastics don’t bio-degrade ¢ to the environment.

Our products minimize damage d from alternative sources.
We’re hoping to use more energy e in the environment.

wok v

Ex.4. Complete each sentence with a preposition or leave blank if no
preposition is needed.
1. Wemustgetrid............ our waste in an acceptable way.
The new legislation will affect ......... everyone in the packaging industry.
Is it harmful ........... the environment?
Safe disposal ......... toxic substances is very important.
Ozone is not emitted ......... the atmosphere.
Radiation from the sun can be converted ............ electricity.
Incineration is better ............... the environment than landfill.
Our budget for environment projects will have to increase ...... 10 per cent.

e A i
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UNIT 46. MANKIND AND ENVIRONMENT (completion)

Overview
= Reading and Vocabulary: Mankind and environment.
= Supplementary Information: Certainty.
= Reading and Speaking: Mankind and environment.
= Language focus: Mankind and environment.

Reading and Vocabulary

Reading
Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Every year there are changes in climate in different parts of the world. Some of
these changes are due to natural causes. However, some climatic changes are [ 1 ].
One kind of pollution results from burning oil and coal in transport and in factories.

If the pollution affects the level of carbon dioxide in the atmosphere, the results
are [ 2 ]. Carbon dioxide constitutes only a small part of the atmosphere. But it has
an important function in maintaining the balance between radiation from the sun
entering the atmosphere and radiation leaving the Earth. Some of the radiation is
[3] and some is radiated back into the atmosphere. The carbon dioxide in the
atmosphere prevents some of the radiation from leaving the atmosphere. Thus the
heat remains in the atmosphere and carbon dioxide helps to prevent the temperature
of the Earth from falling.

If the proportion of carbon dioxide in the atmosphere is increased as a result of
air pollution, the temperature of the atmosphere may rise. This might eventually
cause the ice in the north and the south poles to melt. If this happened, the sea level
would rise and parts of the Earth would be flooded. The likelihood of this
happening is remote, but the possibility exists.

There is also a fairly strong possibility that the dust level in the atmosphere will
rise as a result of industrial pollution. This dust pollution will reflect sunlight back
into space. If this happens, less sunlight will reach the Earth and the temperature
will fall.

Another danger comes from the destruction of the Earth’s vegetation, such as
the forest of Brazil, which are [ 4 ]. Trees use carbon dioxide and their destruction
may upset the balance of carbon dioxide in the atmosphere.
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Notes and comments
.. daffects the level ...; ... entering the atmosphere ... Note the application of
the verbs to affect and to enter with no preposition after them.
If this happened, the sea level would rise. Here the second type of if~condition is
used. The sentence is translated with application Russian 6wz.
If this happens, less sunlight will reach the Earth. Here the first type of if-
condition is used. The sentence is translated with application of Present or Future
tenses.

Reading comprehension

Ex.1.
A. caused by air pollution and these changes may increase.
B. being cleared to make way for farmland and cities.
C. likely to be serious.
D. absorbed by the Earth.
E. very undesirable.

Ex.2. Look through the text above and choose the most suitable title:
- The function of carbon dioxide in the atmosphere.
- The future of man.
- Possible effects of technology on the environment.
- The control of temperature in the environment.

Ex.3. Read the text and find the answers to these questions.

1. Why are there changes in climate? 2. How do transport and factories produce
air pollution? 3. What can the pollution affect in the atmosphere? 4. What part of
the atmosphere does carbon dioxide constitute? 5. Why the proportion of carbon
dioxide in the atmosphere may increase? 6. What possibility concerning the dust
level in the atmosphere exists? 7. Why is the destruction of the Earth’s vegetation
dangerous?

Vocabulary

Ex.4. Define the following terms.
air pollution, to cause eventually, little/great likelihood, in all likelihood,
destruction of the vegetation, to upset the balance

Ex.5. Learn to recognize the following international words.
natural, transport, function, radiation, destruction, balance, oxide
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Supplementary Information
Certainty

A man is confident about some developments and less confident about others.
What difference can you see between these statements?

1) By the turn of the century such sets may be offering programmes in a choice
of languages. 2) Picture quality will be excellent. 3) The move towards HDTV is
likely to be very gradual.

We cannot measure certainty in language with precision, but the following table
provides a guide to how certain a writer is about a future development.

Certainty (%) | Verb Adjective | Adverb

100 will certain certainly

85 likely unlikely

75 probable probably
improbable

50 could/may | possible possibly

Study these ways of showing how necessary something is:
100% positive  is essential/necessary
is needed/required
you must have
50% is useful (but not essential/necessary)
100% negative  is not necessary
is not needed/required
you need not have

Reading and Speaking

Before you start*

1. Give some examples of productions which are harmful to the environment.

2. Why aren’t they environmentally-friendly?

3. What are the ways to reduce the harmful effect of production to the environment?
4. What are the ways to dispose of the waste in your town?

Ex.1. Look at these notes on possible future events and their effects. Using
information from the main text, discuss whether they are certain, probable, possible
or unlikely. Then put them in the order in which they occur in the text.

a) temperature of atmosphere T — polar ice ¥
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b) new cities and farmland
¢) air pollution T

d) air pollution

e) destruction of vegetation
f) industrial pollution T

g) CO, T

h) polar ice ¢

i) burning oil and coal

j) dust in atmosphere )

k) sunlight reflected back
1) level of radiation T

m) sea level T

— destruction of vegetation
— level of CO, in atmosphere T
— climate changes
— balance of CO, upset
— dust in atmosphere T
— level of radiation T
— sea level T
—> air pollution T
— sunlight reflected back
— earth’s temperature J
—> temperature of atmosphere T
— parts of earth flooded

Ex.2. Read short dialogues (between A and B) below concerning environmental
matters.

Disposing of waste. A: How do you dispose of the waste in your factory? B:
We try to recycle as much as we can. A: What about the rest? How do you get rid of
it? B: We have to send it to landfill. It’s very expensive because the government
recently introduced a landfill tax so we’re planning to build a new incineration plant
next year to burn our waste. A: But doesn’t incineration produce carbon monoxide?
B: Yes, you’re right, it does. But we believe it’s less harmful to the environment
than landfill.

Air pollution. A: I’ve heard of ground-level ozone but can you explain what it
is exactly? B: Yes, it’s one of the main air pollutants. Factories don’t emit it directly
into the air. It’s actually formed when nitrogen oxides and VOC emissions come
into contact with heat and sunlight. A: Sorry? What does VOC stand for? B: Oh,
VOC s are volatile organic compounds. That’s a technical term for solvents or other
chemicals found in things like paint. A: So, what damage does ozone do to the
environment? B: Well, it can cause smog, which can affect people’s health —
especially people with breathing difficulties.

Water pollution. A: Is the lake very polluted? B: Well, I wouldn’t swim in it —
but the water is much cleaner than it was a few years ago. A: Are local factories
allowed to discharge waste water into the lake? B: Yes, but it must be treated in an
effluent treatment plant first.

Legislation. A: Has your company been affected much by government
legislation? B: Yes, we have. We’ve had to clean up our production process a lot to
meet tough government standards. A: What about your use of raw materials? B:
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Well, we’ve had to cut down the amount of solvents we use and we’re not allowed
to use lead in our products any more. A: What happens if you exceed the limits? B:
We try not to because you might have to pay quite a heavy fine.

Correct disposal of the product. A: Where are the products you
produce applicable? B: Our products are applicable in the European
Union and other European countries with separate collection
systems. A: Explain, please, the marking on your products. B: Well,
this marking on the products, accessories or literature indicates that
the product and its electronic accessories (e.g. charger, headset, USB cable) should
not be disposed of with other waste at the end of their working life. To prevent
possible harm to the environment or human health from uncontrolled waste
disposal, please separate these items from other types of waste and recycle them
responsibly to promote the sustainable reuse of material resources. A: At the end,
give an advice to household users with respect to your products. B: Household users
should contact either the retailer where they purchased this product, or their local
government office, for details of where and how they can take these items for
environmentally safe recycling. A: And what about business users? B: These should
contact their supplier and check the terms and conditions of the purchase contract.
This product and its electronic accessories should not be mixed with other
commercial wastes for disposal.

Language focus

Ex.1. Read the following notes to the dialogues above.

How do you dispose of the waste in your factory? You could also say: How do
you get rid of your waste? Note also disposal: Safe disposal of waste is important.

We have to send it to landfill. A landfill site is a hole in the ground for rubbish.

...we’re planning to build a new incineration plant next year...An incineration
plant is where rubbish is burnt.

...it’s less harmful to the environment than landfill. The same in other words: /¢
doesn’t damage the environment as much as landfill. It’s better for the environment
than land[fill.

...can you explain what it is exactly? Note the word order. Note: NOT Can you
explain what is it?

...it’s one of the main air pollutants. Other major industrial air pollutants are
sulphur dioxide (SO,), nitrogen dioxide (NO,) and carbon dioxide (CO,).
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Factories don’t emit it directly into the air. To emit means to release gases into
the air. Note also emissions: We need to reduce CO, emissions.

... what damage does ozone do to the environment? You could use harm for
damage: What harm does ozone do.

...it can cause smog, which can affect people’s health... Smog is a mixture of
fog and smoke, found in polluted industrial areas. Note there is no preposition after
affect (vb). The noun is spelt: effect.

Are local factories allowed to discharge waste water into the lake? Be allowed
to is used here for permission: We 're allowed to send some of our waste to landyfill.
We’re allowed to use lead in our products.

... it must be treated in an effluent treatment plant first. An effluent treatment
plant is where liquid waste material (effluent) is cleaned up before being released.

Has your company been affected much by government legislation? Legislation
means laws: New packaging legislation will be brought in next year.

...to meet tough government standards. Tough here means difficult. You could
also say strict. Meet here means to satisfy: That product doesn’t meet our
requirements.

...we’ve had to cut down the amount of solvents we use...Cut down here means
the same as reduce. Note the use of we 've had to to show that something is
obligatory.

What happens if you exceed the limits? Exceed the limits means to break the law
or the rules by going over the permitted level.

Ex.2. Complete the sentences with the correct verb. Example: When fossil fuels
are burnt, they ...give... off CO,. give /take / clean

1. Weneedto......... up our production process. clear / take / send
We are trying to ...... down the amount of packaging we use. put/cut/bring
You can...... down plastic and make it into a different product. heat/cut/melt
It’s better to recycle glass bottles than to ......... them away. throw/put/take
Most hamburger boxes don’t...... down in the environment. take/bring/break
The EU will ......... in new legislation next year. bring /put / call

AN e N

Ex.3. Complete the sentences with a word from the box below.
recycling pollution environmentally disposable
environmental dispose recyclable pollutants

Example: Most types of paper are ...recyclable...
1. There are six main air ..................
2. We are settingup an ............ management system.
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Ex.4.
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We need to find a better way to ............ of our waste.
I’san ..........oeenens friendly product.

We have an office-paper ............ scheme in our company.
............... is having an effect on the world climate.

They manufacture cheap ............ cigarette lighters.

Rearrange these words to form questions.

. plastic / how / be / can / recycled?

. you / limits / happens / if / permitted / the / what / exceed?

. of / you / waste / how / products / your / dispose / do?

. VOCs / explain / are / can / you / what?

. affected / recent / your / been / by / company / much / legislation / has?
. you/ of / what / sources / use / other / energy / do?

. ways / environmentally / products / are / in / your / what / friendly?

. does / ozone / environment / what / do / the / damage / to?

. heat / explain / is / recovery / what / could / you?
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UNIT 47. SAFETY IN THE WORKPLACE (beginning)

Overview
= Reading and Vocabulary: Injuries from electricity (beginning).
= Language focus: Comparison and contrast.
= Reading and Speaking: Safety in the workplace.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Injuries from electricity (beginning)

Every year people are injured or killed as a result of hazardous defects in
electrical systems or because they adopt unsafe working practices on electrical
systems. The most common types of injury are [ 1], with the burn injuries arising
from either current passing through the body or from the effects of arcing and
flashovers. In addition to these direct forms of electrical injury, the following
secondary types of injury can occur:

e burn injuries and the adverse effects of smoke or fume inhalation from fire of
electrical origin;

o the effects of an explosion that hasan [ 2 |;

e physical injuries arising from the reaction to electric shock, such as being thrown
off a ladder as a result of electric shock and suffering impact injuries from the
fall.

Electric shock. Electric current passing through the body, particularly alternating
current at power frequencies of 50 Hz and 60 Hz, may disrupt the nervous system,
causing muscular reaction and the painful sensation of electric shock. The most
common reaction is to be thrown off the conductor as a result of the [ 3 ]. However,
in a small number of instances, the consequence is death from cardiac arrest, or
from ventricular fibrillation (where the heart muscle beats in a spasmodic and
irregular fashion) or from respiratory arrest.

The physiological effects are largely determined by the magnitude and
frequency of the current, the waveform (for example, continuous sine wave, or half
wave rectified sine wave, or pulsed waveform), its duration, and the path it takes
through the body. The following text concentrates on the most common situation of
a shock from a continuous power frequency ac waveform.
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The magnitude of the current is the applied voltage divided by the impedance of
the body. The overall circuit impedance will comprise the body of the casualty and
the other components in the shock circuit, including that of the power source and
the interconnecting cables. For this reason, the voltage applied to the body, which is
commonly known as the touch voltage, will often be lower than the source voltage.

The impedance of the body is determined by the magnitude of the touch voltage
(there being an inverse relationship between impedance and voltage) and other
factors, such as the [ 4 ], the cross-sectional area of contact with the conductors, and
whether or not the skin is broken or penetrated by the conductors. As a general rule
of thumb, at an applied voltage of 230 V at 50 Hz, the total body impedance for a
hand-to-feet path will be in the range 1000 Q to 2500 Q for most of the population,
falling to around 750 Q2 at voltages in excess of about 1000 V.

The path that the current takes through the body has a significant effect on the
impedance. For example, the impedance for a hand-to-chest path is in the order of
50 per cent of the impedance for a hand-to-foot path. Moreover, the current’s path
through the body is a significant determinant of the effect on the heart.

Table summarizes the physiological effects of current passing through the body.
The effects relate to a hand-to-hand shock exceeding 1 s for a person in good
health. If the duration were less than 1 s, greater currents could be tolerated without
such adverse reactions.

Table. The effect of passing alternating current (50 Hz) through the body from
hand-to-hand

Current, mA Physiological effect

0.5-2 Threshold of perception

2-10 Painful sensation, increasing with current. Muscular contraction may
occur, leading to being thrown-off.

10-25 Threshold of ‘let go’, meaning that gripped electrodes cannot be
released once the current is flowing. Cramp-like muscular
contractions. May be difficulty in breathing leading to danger of
asphyxiation from respiratory muscular contraction.

25-80 Severe muscular contraction, sometimes severe enough to cause bone
dislocation and fracture. Increased likelihood of respiratory failure.
Increased blood pressure. Increasing likelihood of ventricular
fibrillation (unco-ordinated contractions of the heart muscles so that it
ceases to pump effectively). Possible cardiac arrest.

Over 80 | Burns at point of contact and in internal tissues. Death from ventricular

fibrillation, cardiac arrest, or other consequential injuries.
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Electric shock accidents are most common on low-voltage systems and are
usually subdivided into two categories of direct contact and indirect contact shocks.
A direct contact shock occurs when conductors that are meant to be live, such as
bare wires or terminals, are touched. An indirect contact shock occurs when an
exposed conductive part that has become live under fault conditions is touched.
Examples of an exposed conductive part are the metal casing of a washing machine
and the metal casing of switchgear. This type of accident, which requires two faults
to occur (the loss of the earth connection followed by a phase-to-earth fault), is
quite common.

When providing first aid to an electric shock casualty, the first action should be
to remove the cause by switching-off the supply or otherwise breaking contact
between the casualty and the live conductor. Cardiopulmonary resuscitation may be
required. If the casualty is suffering from ventricular fibrillation, the only effective
way to restore normal heart rhythm is by the use of a defibrillator. Where a
defibrillator is not immediately available, the first aider should carry out
cardiopulmonary resuscitation until either the casualty recovers or professional
assistance arrives.

Notes and comments

... arising from ... Note the application of the preposition from after the verb to
arise.

... conductors ... are meant to be live. Here, it is supposed the conductors are
under voltage or may occur under voltage any time moment.

Reading comprehension

Ex.1.
A. electrical source of ignition.
B. muscular contraction.
C. effect on the heart.
D. wetness of the skin.
E. electric shock and burns.

Ex.2. Read the text and find the answers to these questions.

1. Which defect in an electrical system is called a hazardous one? 2. What are
the most common types of injury in electric systems? 3. What is the secondary type
of injury in electric systems? 4. What are the physiological effects of passing
alternating current part determined by? 5. How is the current magnitude through a
body determined? 6. What is a touch voltage? 7. What is the difference between a
direct contact shock and an indirect one?
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Vocabulary

Ex.3. Fill in the words from the box below.

hazardous defects, burn injuries, ventricular fibrillation, magnitude, overall
circuit impedance, touch voltage, hand-to-chest, direct contact shock, hand-to-
foot, switchgear

1. Every year people are injured or killed as a result of ... in electrical system.

2. The ... arise from current passing through the body.

3. During ..., the heart muscle beats in a spasmodic and irregular fashion.

4. The ... of the current is the applied voltage divided by the impedance of the
body.

5. The ... comprises the body and the other components in the shock circuit.

6. The voltage applied to the body is commonly known as the... .

7. The impedance for a ... path is in the order of 50 per cent of the impedance
fora ... path.

8. A ... occurs when conductors are touched.

9. Example of an exposed conductive part is the metal casing of ... .

Language focus
Comparison and contrast
Ex.1. Read the following passage and pay attention how we can make
comparison and contrast.
We can describe similarities like this:
1. Both instruments belong to D’ Arsonval system.
2. Like a voltmeter, an ammeter is used for the circuit measurements.
3. An electrodynamic voltmeter is similar to a wattmeter in that it has two
measuring coils.
We can describe differences like this:
1. An electrostatic voltmeter has much bigger resistance than an
electromagnetic one.
2. A magnetoelectric voltmeter with a diode is able to measure alternating
voltages but it is used only in case of sinusoidal waveforms.
3. Instruments of accuracy rating 2.5 are used for everyday measurements
whereas ones having accuracy rating 0.1 are used as standard instruments.
We will examine some other ways to describe differences: to make contrasts.
On the lesson, the lecturer contrasted: 1) single-phase and three-phase transformers;
2) transformers and autotransformers; 3) transformers with and without a
ferromagnetic core.
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Here are some of the things he said: High-voltage transformers are three-phase
rather than single-phase. A transformer has no electric connection between
windings while an autotransformer has it. A transformer without a ferromagnetic
core is a linear element that’s why it may be calculated with greater accuracy
than a nonlinear transformer having a steel core.

Here are some other expressions used to make contrasts: differ from; is/are different
from; in contrast to; whereas; unlike.

Ex.2. Read the statements and mark them true (T) of false (F). Give true
statements.
1. Electricity produced by a thermal power station is much cheaper than that
one produced by a hydroelectric power plant.
2. A thermal power station releases many chemicals into the surrounding air
while a nuclear power station is rather clear plant.
3. Like a synchronous machine, an induction motor is able to produce
electricity.
4. Stabilized voltage after the rectifier is similar to that obtained from the
battery.
5. In contrast to the alternating current, a direct current does not change its
direction.
6. Both thermal power stations and nuclear power plants use the
turbogenerators.

Ex.3. Translate sentences from Russian into English with the aid of words ‘but,
while, rather than, whereas, unlike, both, like, similar to’.
1. B osnexrpuueckoil Lenu WHAYKTUBHBIA 3JIEMEHT YYHUTHIBACT HaAJIM4YUE
MarHUTHOTO TIOJIS, 8 EMKOCTHBIN — dJIEKTPUIECKOTO.
2. W uHOYKTUBHOE, M1 EMKOCTHOE CONPOTUBIICHUS SBISIFOTCS PEAKTHBHBIMHA.
3. Tlo mpuHIWMITY JNeHCTBUS aCHHXPOHHBIA JBHTaTelbh MOno0eH TpaHcgop-
MaTopy.
4. B ornuuue OT Jamibl HAKAIMBAHHS JTFOMHHECIICHTHAS JiaMIia moTpedsieT
PEaKTUBHYIO MOILIHOCTb.
5. B omimMuume OT HHIYKTUBHOM pEaKTHUBHOM MOIIHOCTH EMKOCTHAs
MOLIHOCTb OEpETCS C MUHYCOM.
6. Peocrar mpencraBiser co0oil B Oonbliell CTENEHH PE3UCTUBHOE
COIPOTHUBJICHUE, YEM HHIYKTHBHOE.
7. Karymxka ¢ cepaedyHUKOM SIBISIETCS IPUMEPOM CKOpee HHIYKTHBHOTO
COTIPOTHUBJICHNUS, Y€M PE3UCTHBHOTO.
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8. CounHue u BeTep SABIAIOTCSA BO30OHOBIIEMBIMU HCTOYHUKAMH SHEPIUH, B
TO BpeMs KaK yrojb U ra3 — HeBO300HOBIISIEMBIMU.

Ex.4. Read the following notes to the dialogues below.

1t’s quite a hazardous environment...Something that is hazardous is dangerous
to people’s health or safety. Note also hazard: The workshop is full of hazards.

You should put your ear plugs in ... Should is used to show that something is
recommended (but not compulsory). Some other ways of doing this: /
recommended you put your ear plugs in. I suggest you wear goggles in this area.

You mustn’t smoke here. Some other ways of saying this: You can’t smoke here.
You're not allowed to smoke here. Smoking is prohibited here. Smoking isn’t
allowed here.

You must wear goggled in that area ...We can also say: Goggled must be worn.
Goggled are compulsory / obligatory.

Mind out! Don’t get too close. Some other expressions with mind to warn
someone of a possible danger: Mind you don’t trip! Mind your head!

...please be careful when you walk across the floor. Please be careful when ...is
another way of giving a warning.

It might be slippery. Note might / may indicates that something is possible. /¢
might / may be is used with an adjective: It might be hot. It may be noisy.

There might be a fork-lift truck reversing into the storage area. There might /
may be is used with a noun: There might / may be oil on the floor.

...some of you are already familiar with the safety procedures ...You can also
say: Some of you already know about the safety procedures. Some of you have
already been shown the safety procedures. A procedure is the correct way of doing
things, usually in a fixed order.

...make sure you know how to stop the machine...Note other ways of talking
about safety regulations: Never attempt to clean a machine that’s in motion. Tell
your supervisor immediately. Check that the area around the machine is clean and
tidy. Wear goggles when you are welding. Don’t throw tools in the workshop. Note
do not would be used in a written notice or in a strong spoken instruction. Usually
in speech we used the contracted form, don t.

...always check that all the safety guards are fitted correctly...if you dont,
someone might have a bad accident. Note the use of if to talk about possible
consequences if safety procedures aren’t followed: Always wear goggles when
welding. If you don’t, you might damage your eyes. Never smoke in the workshop. If
you do, you might start a fire.
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Reading and Speaking
Before you start
1. Are you familiar with any safety procedures at the workplace?
2. Why safety procedures are important?
3. What warning signs do you know? Try to describe them.
4. What protective means do you know? Name them.
5. Where would you find the notices below? How do you say these things in your
language?
a) Don’t lean out of the windows.
b) Now wash your hands.
c) Beware of the dog.

Ex.1. Read short instructions below concerning safety in the workplace.

A noisy environment. “OK, so let’s look round the factory now. It’s quite a
hazardous environment so you need to take care. By the way, you should put your
ear plugs in when we go down to the factory. It’s not compulsory but some of the
machines are a bit noisy.”

Warning signs. “This is the machine hall. Do you notice that sign over there —
the red circle with a diagonal line through it? It means you mustn’t smoke here. A
blue circle shows something is compulsory — so that sign over there means you
must wear goggles in that area to protect your eyes. The yellow triangle with a
black border over there is a warning sign. It means the floor might be wet.”

Hazards. “Mind out. Don’t get too close. It’s very hot. We don’t want you to
burn yourself. And please be careful when you walk across the floor. It might be
slippery.” “So, if you follow me into the Finished Goods Area now ... Mind you
don’t trip when you go past the packing area. Someone has left some wooden
pallets on the floor. And be careful when you walk across the warehouse. There
might be a fork-lift truck reversing into the storage area.”

Machine safety. “I realize some of you are already familiar with the safety
procedures for this type of machine but I’ll just explain some of the basics again.
First of all, make sure you know how to stop the machine before you start it. That
seems obvious but it’s important.” “Now on this machine always check that all the
safety guards are fitted correctly before you operate the machine because if you
don’t, someone might have a bad accident. What else? Oh, yes, never try to clean a
machine that’s in motion. Switch it off and unplug it.” “And finally, tell your
supervisor immediately if you think the machine is not working properly or if you
think there are any problems. Okay, so has anyone got any questions?
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Ex.2. Match the hazard with the possible result.

a live wire a you might be hit
a loose piece of flooring b you might slip over
a sharp blade ¢ you might damage your hearing

steam d you might burn yourself

a careless truck driver e you might electrocute yourself
a greasy floor f you might cut yourself

a very loud noise g you might trip over

Nk LD =

Ex.3. Complete the sentences with words from the box below.
fwhen you mind oil out tools don’t careful hot sharp floor low]

1. Mind ......... don’t trip. There are lost of ......... lying around.

2. Be............ ! Don’t touch the blades. They’re very .............

3. Mind ......... ! Someone’s left some boxes on the ............ .

4. your heads! The doorway is very ............... .

5. Be careful ............ you walk across the factory. There are often patches
of ......... on the floor.

6. Mind you ............ burn yourself. The metal is very ......... .

Ex.4. Match the two parts of the sentences.
1. Always wear ear protection a check electrical installations regularly.
2. Don’tleave b emergency exits clear.

3. Keep ¢ a machine without checking the safety procedures
first.
4. Never place d when using a pneumatic drill.
5. Make sure you e bottles of chemicals carefully.
6. Check that f aladder near an electricity line.
7. Donot operate g tools lying on the floor.
8. Label h the safety guard is in place.
Ex.5. Choose It or There. Example: It might be slippery.
1. .. might be very noisy. 4. ... might be trucks unloading.
2. might be a lot of dust. 5. . might be very sharp.
3. might be live. 6. ...t might be bits of broken glass on the
floor

-204-



Ex.6. What might happen if you don’t follow safety procedures?
First match the sentences.
1. Never store cylinders by naked flames.
2. Always wear gloves when welding. b
poisoned.
3. You must wipe spillages up immediately. ¢ They may explode.
4. You mustn’t store chemicals in milk bottles or jam jars.
d Someone might trip over them.
5. Never leave bits of wood lying around on the floor.
¢ You might burn your

a Someone might slip over.
Someone may get

hands.

Now choose If you do, or If you don’t, to join the two sentences. Write out the
whole sentences below. Example: Never store cylinders near naked flames. If you
do, they may explode.
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UNIT 48. SAFETY IN THE WORKPLACE (completion)

Overview
= Reading and Vocabulary: Injuries from electricity (completion).
= Language focus: Allowing and preventing verbs.
= Reading and Speaking: Safety in the workplace.

Reading and Vocabulary

Reading

Parts of four sentences have been removed from the text. Choose from the
sentences A-E (Ex.1) the one which fits each gap (1-4) in the text. There is one
sentence you shouldn’t use.

Injuries from electricity (completion)
Contacts and internal burns. In addition to causing electric shock, current flowing
through the body may cause burn injuries at the points of contact and in the muscle
and other internal tissues and organs.

The extent of any burn injuries is determined by the [ 1 ]; the higher the current
density the more severe will be the injuries.

It is uncommon to see significant burn injuries when the touch voltage is low,
including mains voltage of 230 V ac. The usual physical evidence is [ 2 ] and exit
points but there have been accidents where more severe burns have been
experienced. At higher voltages, especially in incidents involving contact with an
overhead high-voltage power line, the burning is invariably severe and can be the
main cause of death.

Arc and flashover burns. Arc burns, also known as flashover burns, are
commonly associated with the [ 3 ], leading to an arc developing in the air between
adjacent conductors.

A common cause is metal objects, such as screwdrivers, spanners and other
foreign objects forming a short circuit between a phase conductor and earth, or
across conductors at different voltages. More often than not the initial fault is
between two adjacent conductors, such as a phase conductor and earthed
metalwork, but the ionized gases created by the fault allow arcs to develop between
other conductors. In three-phase systems, the result is often described as a full
three-phase flashover. The typical consequence is the expulsion from the short
circuit of a highly energetic arc and hot gases, with temperatures in the plasma
typically exceeding 1000°C. A person in the immediate vicinity of the arc will
suffer burn injuries which are often severe and life-threatening.
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The amount of power that can be supplied into the fault is determined by the

[4], and is quoted in megavoltampere or kiloampere (strictly, the second of these
parameters is a measure of short-circuit current rather than power). Modern
systems, even at low voltage, often have very high fault levels. A typical fault level
in a low-voltage domestic installation is 6 kA or 2.4MVA and in an 11 kV high
voltage installation, it can be as high as 13 kA or 250MVA.
Fire injuries. Electrical systems that are poorly designed, or that have certain fault
conditions, may overheat due to excess current flowing to such an extent that
adjacent flammable materials may be ignited. Fires may also be started by arcs and
sparks evolved from short-circuit faults, most frequently resulting from a
breakdown in insulation. Hot spots in circuits can develop, for example, when
poorly made connections have sufficiently high resistance to cause localized
heating, which may lead to fire.

Most people caught in fire situations who are killed or seriously harmed are

affected by the smoke and toxic fumes emitted from the burning substances,
including electrical cables and components, rather than by being burned.
Explosion injuries. If standard electrical equipment is installed in places, called
hazardous areas, where a flammable or explosive atmosphere exists, the arcs,
sparks, electrostatic discharges or hot surfaces created during normal operation or
under fault conditions may have enough energy for them to act as an ignition
source, leading to an explosion. Anybody in proximity to the explosion may suffer
burns and physical injuries, which may be serious enough to be fatal.

Notes and comments
... systems ... poorly designed; ... poorly made connections ... Here ‘poorly’

means that something is not perfect done.

Reading comprehension

Ex.1.
A. electric and magnetic field intensities.
B. voltage and impedance in the fault circuit.
C. small white blister-like marks on the skin on the entry.
D. current density at the point of contact and in the internal tissues.
E. failure of insulation in electrical equipment.

Vocabulary

Ex.2. Fill in the words from the box below.
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in proximity, cause burn injuries, failure of insulation, full three-phase
flashover, immediate vicinity, a low-voltage domestic installation, severe,
results in, flammable materials, sparks

—_

Current flowing through the body may ... at the points of contact.

2. Athigh voltages, the burning is invariably ... and can be the main cause of
death.

3. Arc burns, also known as flashover burns, are commonly associated with
the ... in electrical equipment.

4. Inthree-phase systems, the result of a phase conductor — earthed

metalwork short-circuit is often described as a ... .

A person in the ... of the arc will suffer burn injuries.

A typical fault level in ... is 6 kA or 2.4MVA.

7. Electrical systems may overheat due to excess current flowing to such an
extent that adjacent ... may be ignited.

8. Fires may be started by arcs and ... .

. Abreakdown in insulation ... fires.
10. Anybody ... to the explosion may suffer burns and physical injuries.

A

Language focus
Grammar and Vocabulary

Allowing and preventing verbs
Ex.1. Look at the figure.
What happens as a result of closing the switch? / opening
the switch?
We can describe the results using these verbs:
Closing the switch allows / permits / enables current to flow through the coil.
Opening the switch prevents / stops current from flowing through the coil.
Note that verbs like allow are followed by to and the infinitive; verbs like
prevent are followed by from and the —ing form.

Ex.2. Now fill in the gap in each sentence with an allowing or preventing verb.
Also put each verb in brackets in the correct form.
1. A graphic equalizer ... the user (adjust) the amplification of different
frequency ranges.
2. A fuse ... a sudden rise in current (damage) equipment.
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3. A mixing desk ... the sound engineer (improve) the quality of the sound
recorded.

4. A heatsink ... output transistors (overheat).

5. A surge suppressor ... large current fluctuations (damage) computers.

6. Special effects like reverb ... the engineer (alter) the sound of the
recording.

7. Different inputs on the music centre ... the user (play) CDs.

8. A safety tab ... the user (erase) the tape by accident.

Ex.3. Study this circuit of a burglar alarm. It contains a relay. The relay is shown
in its unenergized form. Now fill in the gaps in this description with appropriate
verbs like allow or prevent, and put each verb in brackets in the correct form.
Compare your answers with your partner.

Closing the main switch ... current (pass) from the battery through the bell. As a
result the bell rings. Pressing the reset button ... current (flow) through the relay
coil. This energizes the coil so that switch 1 closes and switch 2 opens. Opening
switch 2 ... current (flow) through the bell. When any contact on a door or window
is opened, this ... current (pass) through the relay coil. As a result switch 1 opens
and switch 2 closes. This ... current (flow) from the battery to the bell, and the
alarm rings.

Explanations
Ex.4. Explanations provide answers
to Why? And How? questions. Try to
answer these questions about the
diagram above. 1) What does the

~N

contacts on closed
doors and windows

L reset

button |

diagram show? 2) How does it main
operate? 3) Why does the relay switch
work?

Explain what this diagram
shows and how it operates. Your bell

explanation should include answers 9

to these questions: 1) What are the

components? 2) How are they

connected? 3) What is the state of the system when the door is closed? 4) What
happens if the door is opened? 5) Why does this happen?

Ex.5. Read the following notes to the dialogues below.
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...some of the materials we use are highly-flammable...Instead of are flammable
you could say: catch fire / ignite / burn easily. Some of the materials we use burn
easily. Sometimes the word inflammable is used (e.g. highly inflammable aircraft

fuel) with the same meaning as flammable.

...the fumes they give off can be very dangerous...Produce / emit can be used for
give off

Could you just run through the evacuation procedure? You could use go
through or explain for run through: Could you explain / go through the safety
instructions again? To evacuate means to move people from a dangerous place.

When you hear the fire alarm, ...go to the nearest fire exit or fire escape...Note
these expressions with fire. Also: a fire drill, the fire service, fire fighters.

...always shut the fire doors to prevent the fire spreading. You can also use stop
for prevent: The best thing is to stop the fire starting in the first place. Prevent can
be used with just a noun: We must try to prevent accidents.

Raise the alarm by breaking the glass... Raise the alarm means warn people of
danger.

...you can try to put it out with a fire extinguisher...To put out and to extinguish
mean the same. Note the word order: Try to put out the fire. or: Try to put the fire
out. Be careful with the word order with it: Try to put it out (Note: NOT put out if).

Your hand is bleeding. Some other injuries: I 've twisted my ankle. I've got
something in my eye.

I’ll get the first aid box. Note we use I/l to show that the speaker is going to
take immediate action. A first aid box contains items such as scissors, plasters etc.
to treat minor injuries.

...it really hurts. It hurts means something is painful: My arm hurts.

1’d better call the company doctor. Note the use of I/ you / we had better to talk
about the correct thing to do in a difficult situation. Had is usually shortened to ‘d.
We don’t use fo after had better (Note: NOT I'd better to call...)

1 think he’s hurt his back. We can also say: [ think he’s injured his back.

What shall we do? Note the use of shall I/ we to ask for an opinion on the
correct thing to do. Shall I call an ambulance?

We’d better not move him. Note the negative form.

I’ll get the first-aider. A first-aider is someone in the workplace who has been
given basic medical training to help people who have an accident or are ill at work.
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Reading and Speaking

Ex.1. Read short dialogues (between A and B) below concerning safety in the
workplace.

Flammable materials. A: Is that a no-smoking sign? B: Yes, it is. As you
know, some of the materials we use are highly-flammable so we have a very strict
non-smoking policy in the factory. A: What does that sign mean? B: It means there
must be no naked flames or sparks anywhere near flammable materials. If the
materials ignite, it could cause a serious fire and the fumes they give off can be
dangerous if you inhale them.

The evacuation procedure. A: Could you just run through the evacuation
procedure? B: Yes, of course. When you hear the fire alarm, which is a very loud,
continuous ringing noise, you should go to the nearest fire exit of fire escape as
quickly as possible. A: Should we use the stairs? B: Yes, don’t use the lifts. We
have regular fire drills so you’ll soon become familiar with the procedure. And
always shut the fire doors to prevent the fire spreading.

Dealing with a fire. A: What should I do if I notice a fire? B: Raise the alarm
by breaking the glass of the nearest fire alarm. Call Security, say “Fire” and give
your name and exact location. At night you should phone the fire service from the
nearest telephone. A: Should I try to put the fire out? B: If you discover a small fire,
you can try to put it out with a fire extinguisher but only do this if you have been
trained. Make sure you use right extinguisher. They are all colour-coded and
contain different substances to put out the fire.

Accident 1: A cut hand. A: Your hand is bleeding. What have you done to it?
B: I cut it on that blade. A: T’ll get the first aid box. There’s some antiseptic cream
and a bandage in there.

Accident 2: An ankle injury. A: Ow! I’ve twisted my ankle. I slipped on that
greasy patch over there. I don’t think it’s broken but it really hurts. B: Sit down here
— don’t put any pressure on it. I’d better call the company doctor.

Accident 3: A fall. A: Marco has fallen off a ladder. I think he’s hurt his back.
What shall we do? B: We’d better not move him. I’ll get the first aider.

Ex.2. Rearrange these words to form questions.
1. it / where / hurt / does? 5. anyone / ambulance / has / yet / called / an?
2. happen / it / did / how? 6. get / the / 1/ shall / first-aider?
3. injured / anyone / been / has? 7. keep / first aid / where / we / box / do / the?
4. move / arm / you / can / your? 8. your/to/what/done /have / you / hand?
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. Match the sentences on the left with the responses on the right.

. I think I’ve twisted my ankle. a We’d better take her out into the fresh air.
. ’ve cut my finger. b You’d better wash it off immediately.

. Look! The warehouse is on fire. ¢ We’d better not use it. Switch it off!

. Maria has inhaled some fumes. d You’d better not put any pressure on it.
. We haven’t got any bandages. e You’d better put a plaster on it.

. Jose has fallen and hurt his back. f We’d better order some more.

. The machine is making a funny noise. g We’d better not move him.

. I’ve splashed some chemical on my skin. h We’d better call the fire service.

Ex.4. Read sentences below and explain what safety rules were violated.

In 1885 a young woman jumped off the Clifton Suspension Bridge. Her large,
fashionable, nineteenth-century skirt acted as a parachute and she landed safely
after a 75m fall. She lived into her seventies.

The first aeroplane flew under the Clifton Suspension Bridge in 1911. The last
plane was a jet traveling at 720kph in 1957; the pilot crashed the plane and died.

Ex.5. Read and translate Caution and Safety Precautions. What peculiarities of
their presentation do you find out?
Caution

The manufacturer do not take the responsibility of the accident happened
because the air conditioner is not fixed firmly or installed securely, during installing
or using the product. In case you have difficulty in installation, you must ask for an
installation specialist help. The accident will be happened in case of installing
improperly.

Safety Precautions

The following safety precautions must be taken when using your air conditioner.

1. Make sure that the indoor unit is correctly ventilated at all times; do NOT
place clothing or other materials over it.

2. NEVER spill liquid of any kind into the indoor unit. Should this happen,
switch off the breaker used for your air conditioner and contact your installation
specialist.

3. Do NOT insert anything between the air flow blades, as the inner fan may be
damaged and you may be hurt. Keep children away from the indoor unit.

4. Do NOT place any obstacles in front of the outdoor unit.

5. If the remote control will not be used for a long time, remove the batteries.
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6. Users of this product are cautioned not to attempt repair of this product at their
own discretion. Instead, they are requested to directly contact a designed service
center or the outlet at which the product was purchased.

7. If the supply cord is damaged, it must be replaced by a special cord or
assembly available from the manufacturer or its service agent.

8. This device must be installed according to the national electrical rules.

9. Before throwing out the device, it is necessary to pull back the battery cells
and get rid of them safely.

10.The appliance is not intended for use by young children or infirm person
without supervision; young children should be supervised to ensure that they do not
play with the appliance.

11.Max current is measured according to IEC standard for safety and current is
measured according to ISO standard for energy efficiency.

Ex.6*. Propose and describe the warning signs:
a Be careful. g This material is explosive.
b Beware of industrial vehicles. h This material is flammable.
¢ Don’t smoke here. i Wear a hard hat.
d Don’t walk here. j Wear ear defenders.
e Risk of death. k Wear goggles to protect your eyes.
f This material is corrosive.

Ex.7*. Find five examples of warning signs in your own language. Translate
them into English. Can your partner translate them back into your language?

Ex.8*. Choose one of the places in the brackets (computer room, engineering
workshop, school sports hall, your bedroom), or another place. Write two rules,
one thing you must and one thing you mustn’t do.

For example. In a school sports hall you mustn’t wear outdoor shoes and you
must return equipment.

Design and draw a sign for each rule.

Show your sign to another person. Can he work out the meaning?
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APPENDIX. WORD LIST

UNIT 22

as a matter of fact (hakTHYECKH, Ha CaMOM Jielie
to absorb MOTJIONIATh
absorption MOTJIONICHHE
aerial ‘earial aHTEeHHA

- transmitting a. - IepeIaroas a.
alarm TpeBora
amber SHTaph
attract IIPUTATUBATD
bandwidth JIMana3oH 9acTOT
to bounce HOAIPHITUBATh, OTCKAKUBATH
curvature KpHUBH3HA
duct TOHHENb, KaHall

- cable d. - KaOeJbHBIA KaHaJ CBS3H
engage TIOJIBEPraThCsl
extent NPOTSKEHHOCTD, CTENIEHb
fibre BOJIOKHO

- optical f. - ONTHYECKOE BOJIOKHO
flammable JIETKOBOCTIIIAMEHSTIOLIHIACST
to harm MPUYHHSTE BPeJl
to ignite BOCIUIAMEHSTHCS
interference BMEIIATENLCTBO, TOMEXa
to intervene BKJIMHUBAThCS
intruder OIepaToOp-NepexBaTUNK
light JIETKUH, CBETIIBIN, CBET
lightning MOJIHHUS

- lightning flash - BCIIBIIIIKA MOJIHUH
minute mai'nju:t KpOIIEYHBIH
obstacle MIPETIATCTBHE
rubbing TpEeHHE, HATUPaHUE
sand MEeCOK
sight transmission repeada BHICON300pakeHus
spark HCKpa
to splice CpalnBaTh, COCANHSTH
to steal BOPOBATh

-214-




to stretch TAHYTbCA, PACTATUBATHCS | weak | craGwiit
to strike yIapsTh
to trigger 3aIlyCKaTh, BKIIOYATh UNIT 24
wave BOJIHA
- surface/ground w. - IOBEPXHOCTHAS B. to attend YACJHITH BHUMAHNC
- sky w. - IIPOCTPAHCTBEHHAS B. to deplete UCTOLIUTHCA
- space w. - IIPOCTPAaHCTBEHHAs PAIUOBOJIHA. employee paboTHHK
warning IpeyTpPexRICHHUE headquarters TJIaBHBIA OpraH yrpasJieHus, mrad
- audible w. - 3BYKOBAsl CHUTHAIIN3aIIUs intake "inteik puéMm, NOTJIOIIEHHE, TOTPedICHHE
maintenance Mo IepKKa
UNIT 23 - maintenance people - 00CTy>KHBAIOIIHI IEePCOHAT
amplifier YCUJIUTEITh market PBIHOK
to boil o — - domestic m. - BHYTPEHHHUHA D.
bulb - portable TIepPEHOCHOH
dissimilar OTJIMYHBINA, HEOXOKHUH red-letter day TIPA3IHAYHBIH JICHb
ferrite rod core (eppHUTOBEII CTEPKHEBOH CEPICUHNK release BBICBODOK/IATH
flannel ¢naneneBas TKaHb, TPAIKA standby Pe3epBHbIi
flowchart OJI0K-cxema, Tpad
furnace neyb UNIT 25
to immerse TTOTPY’>KaTh acquire MoNy4aTh
to invent u3obperarh advent HACTYIUICHHE, IIPUOBITHE
to invite MPUTJIAIAT bore CKyKa
layer cIoit consolidation 00beJMHEHNE
loudspeaker TPOMKOTOBOPHUTEJIb crucial KITIOYEBOI
to moisten CMa4uBaTh dawn paccBeT, Hayaio, HCTOK
newly 3aHOBO, HEJABHO distinct YETKHM, ICHBII
to oscillate Koe0aTbes diversity pa3HooOpasue
outskirts OKpauHa, IIPUropoz entity CyTb, CYIIIHOCTb
pile CTOJIOMK to evolve pa3BUBaThCS
- voltaic p. - BOJIGTOB CTOJIO hasten CIEHIUTb, TOPOIHUTHCS
suburb IIPUTOPOJ] to herald riamaraii, BECTHUK
tuner HACTPOMIIMK, TFOHEP hp (horse power) J1.C. (JToImIaIMHas CUiIa)
vacuum cleaner IBUIECOC guard staff oXpaHa
wave BOJTHA interruption 3aJiep>KKa, IPUOCTAHOBKA
- carrier w. - HecyIas B. jute AXKYT
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in charge Ha JIeXKyPCTBE want | myxnatbes
kettle YalHUK
to liaise Ii'eiz MOJIZICPYKUBATH CBSI3b UNIT 27
mercury pPTYTh
to necessitate JieNIaTh HEOOXOIMMBIM, BJIEYD 3a ash 30712
coboit - ash-disposal plant - 30JI0yJaJIeHUE

outage cTapeHue circuit breaker BBIKJIIOYATEIh
per capita Ha JyIIy HACEIICHHU coal ) yronb
to proliferate PACHpPOCTPAHATBLCS, Pa3PaCTaThCA - ¢. handling - YIICTIOATOTOBKA
to promote HpPOJIBUIaTh, CTIOCOOCTBOBATH - ¢. slack - YIOJIbHAA MbUIb, UlIaM
shift P combustion . CKUTAHUC

- day/night shift - IHeBHAA/HOYHAS CMEHA - ¢. materials - IPOAYKTBI CrOpaHus
smoothly ILIABHO, IIAKO condenser KOHZIEHCATOp
to sophisticate U3BPaLIaTh, MOAEILIBATE crusher ApoGuiika
to strive cTaparhcs, 60poThCs deaerator ACaspatop
transferable MOT'YIIUil OBITh EpelaHHBIM drawoff B0J103200p

- t. skills - HABEIKH I10 IIEpeade fan BEHTHIIATOP
to undergo UCIIBITHIBATE, TIEPEHOCUTh flue gas YXOIAIINY I'a3, NIPOAYKTBI CrOPAHNS
vocational TIPO(eCCHORATBHBIA heater . HO0rPEBATENb )

- regenerative h. - pereHepaTHBHEIM HarpeBaTelb
welfare GnarococTosme - waste gas h. - MOJI0TPeBaTEllb, SKOHOMAii3ep
wheel : KOJIeCo heat exchanger TEMI000MEHHHK
wrapping HaMOTKa house san

UNIT 26 - boiler h. - KOTeJIbHasl

- turbine h. - TypOMHHBII 327
ball lightning 1apoBast MOJTHHSI furnace Te4n, TOMKA
countless 0eCUnCIICHHBIN - f. chamber - KaMepa cropanus
enlightener MIPOCBETHUTEIb gauge JATUMK
to experience HCIIBITaTh, ICPCHECTH - temperature g. - JI. TEMIIEPaTyphl
fume JBIM, IPOAYKTHI TOPCHUS to get rid of 130aBIITHCS
hardship JINICHUSA, TPYITHOCTH incineration C)KUTaHHE
to inhale HaJIBIIIATECS peculiarity 0COBEHHOCTH
to long TAHYTBCS power plant 5JIEKTPUYECKast CTAHIMS
nevertheless TEM HE MEHee - hydroelectric - ruapoakkymynupyromas 9C
outstanding BBITAIOIIHIACS pumped storage p. p. (FTADC)
protract YEepPTUTh, IPOJJICBATh, TAHYTh - gas turbine p. p. - razotypounHas OC
scholarship CTHIICHIUS pump Hacoc
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- feed p. - IUTATENIbHBIA H. as a matter of fact 110 CYTH
- drainage p. - IpeHaXHbIH H. as far as MIOCKOJIbKY
slag 1Ak at least 110 KpaifHel Mepe
smokestack JIBIMOBasi TpyOa battery charger 3apsiTHOE YCTPOHUCTBO
stock 3amac because of u3-3a
vapour MapOBOJISHAST CMECh, UCTTAPEHHSI to bias CKJIOHSITh, OKA3bIBATh BIHSHHE
- exhaust v. - 0TpaboTaBIINK TTap by means of HOCPEICTBOM
wave BOJIHA energy SHEPrus
- carrier w. - Hecymiasi B. - radiant e. - JIy4UCTast 3.
water-tap KpaH fluctuation KoJieOaHue, HeYCTOHYHUBOCTh
heatsink TETIOBOH pagraTop
UNIT 28 to glow CBETUTHCS
groupmate HalapHHK, KoJIera o rpymnmne
to annoy pa3apaxKaThCs in spite of HECMOTps Ha
cheerful BECEITBIN instead of BMECTO
fault TTOBPEXKACHNC Leyden jar Jlelinenckas OaHka
fuse IpeIOXPAHHUTEID loss noTepst
insulation U30JIHS - heat loss - TEIJIOBBIE IOTEPU
to lend MPOTATUBATH Qwing to 0J1ar0 Jaaps
to roll up 3aKaThIBATh portable HepeHoCHOMH
overloading IeperpysKka proof J0KA3aTeNbCTBO
protractor TPAHCIIOPTHUP smoothing circuit CTIIAKUBAIOIIIAS 1IETIh
to refuse OTKa3bIBaThCS stormy day ITOPMOBOI1 JIeHb
questioning 0Ipoc thanks to Onaronmapst
seldom peako thunderstorm rpo3a
skin KOXKa waste TpaTa, IoTepst
sleeve pyKaB with the aid of TIPH TTOMOIIN
solid TBEPMBIH, CITONTHON zener diode CTAOMITHTPOH
stroke of lightning yIap MOITHUH
surroundings OKpY)KCHHE UNIT 30
wet BJIAXKHBIA alloy CIUIaB
wisely MYApPO bar Opycok
to climb klaim KapabKaThCs, B30MPAThCs
UNIT 29 coercivity KOOPLUTUBHAS CHJIA
compound COCTaBHOM, CMeCh
[ appliance | npuGop, npumenene decline CHIDKEHHUE, CHUKATHCS
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eddy current BHXPEBOH TOK beneath BHU3Y, HIXE

entirely MOJIHOCTBIO blade JIe3BUE, JIOIATKa

flux density MarHuTHas HHAYKLIHUS to bore CBEPIUTH, OypUTD

garnet rpaHar to bury 3aKanbBaTh

gradual IUIABHBIA, TOCTEIICHHBIN can KOHCEpBHas OaHKa

integrated circuit HHTErpajibHask MUKPOCXEMa casing KOXKYX

knee KOJICHO (TOYKa neperubda KpUBOii) coin MOHETa

magnetite MAarHeTuT dam namba

magnetization curve KpHUBasi HAMarHUYMBAHUS desirability JKEJIATeIbHOCTh

oxide OKCH] to dig KOnaThb

permeability MarHMTHasi MPOHUIIAEMOCTb enormous OTPOMHBIH

to pull out BBITACKHBATD foil ¢onbra

rare earth element PEOKO3EMENIbHBINA 2JTEMEHT head HArop, nepenay BHICOT

to rearrange [epecTpanBaTh hunter OXOTHHK

reed TPOCTHHUK to house BMeIIaTh, 1aBaTh IPHIOT

remanence 0CTaTOYHAst HAMarHH4eHHOCTh lack HEXBaTKa

to quote LUTHPOBATH, CCHUIATHCS locality MECTOITOJIOKECHHUE

saturation HACBIICHNE machinery MEXaHHU3MBbI

sharp OCTPBI, pe3KHil to mount MOHTHPOBAaTh, yCTaHABIUBATh

signal suppressor MOJIABUTEIh CUTHAJIA necklace 0XKepelbe

slightly cJerka to reveal PacKpBITh, OOHAPYKUTH

slope HAKJIOH rock cKaja

solution pacTBOp, PEIICHUE runner pabouee KoIeco

steep KpyTOii shaft 0Cb, Ball

sudden BHE3aIHbIH stream MIOTOK

surface tension IIOBEPXHOCTHOE HATSDKEHHUE - downstream - BHH3 110 TEYCHUIO

to traverse treasure COKPOBHUILE

visual form HaTJISAHBIA BU waterfall BOZIONAL

to withdraw BBIIEPIKAT, BEICTOATh worthless HECTOSIIIMH, Oecrone3HbIl
UNIT 31 UNIT 32

amateur aMarop, JIIOOUTENh to avoid n3berath

available JOCTYNHBIN desert IIyCThIHA

auxiliary power MOIIHOCTb COOCTBEHHBIX HYX]I fuel element TONJIMBHBIN 3JIEMEHT

bascule bridge Pa3BOJIHOM MOCT fuel reprocessing plant TOIIMBOIIEpepadaThIBaIOIICe
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MIPEANPUSATHE seldom peaKo
heat rejection TETIO0TBO/ smoke flue JIBIMOXO/T
logic probe JIOTUYeCKuil IPOOHUK superheater naporeperpeBaTeib
noise IyMm waste gas heater SKOHOMa#3ep
obstacle MIPEMSTCTBHE whirler neHTpugyra
pellet ta0JeTKa, IS
pip MISTHO, TOYKA UNIT 34
sodium iodide MOJIU] HATPUS
stainless steel HEP)KaBEIOIas CTAb aquadag aKBaiar (IPOBOJISIICE OKPBITHE)
steam nap to ascend ITOABIMATECS, HATH BBEPX

- saturated s. - HaCBHIIEHHBIH T1ap brightness APKOCTb
- superheated s - IEPErpeTHIi map cathode ray tube (CRT) JIIEKTPOHHO-ITyueBast Tpyoka (DJIT)
vessel cocyn coating ITOKPBITHE
control grid YIIPaBJISIOIIAS CETKA
UNIT 33 core CepIeYHUK
deflection OTKJIOHEHHE
arbitrary TIPOU3BOJIBHBIN to descend CIIyCKAaThCsl, NATH BHU3
armature SIKOPb eddy current BUXPEBOI TOK
ash-disposal area 30J100TBaJ electron gun JIEKTPOHHAs ITyIIKa
bubble y3bIpb to emerge TIOSIBJISATHCS], BBIHBIPUBATH
burner ropenka to emit HCITyCKaTh, U3IIy4aTh
to burst JIONAThCS enclose OKpPYXKaTh
circulating pump LUPKYJSIIMOHHBIN Hacoc former TIPEIBI Ty, TPEIIeCTBYIOITHHA
conveyor belt KOHBEllepHas JIEHTa hammer-thrower MeTaTeb MOJIOTa
crusher JpoOmIIKa hill XOJIM
dredging pump OarepHbIii Hacoc graticule KOOpAWHATHASI CETKa
equilibrium process YpaBHOBEILIEHHBII Mpoiiecc latter TIOCJICTHUN
to evaporate HCTIAPSTHCS lightning conductor MOJIHHEOTBOJ
to extinguish TYIIUTh to misuse HEIPABHIIBHO MCIIOJIb30BaTh
feed track ITUTATEIh pin OynaBKka, HOXKKa
furnace chamber TOINKA, KaMepa CrOpaHus ridge Tpsia, BOIOpa3ell, TOpHas elb
horizon TOPU30HT sawtooth THII000pa3HBIi
powdered-coal NIBUICYT OJIbHBIN spot TIATHBIIIKO, TOYKA, COTHEUHBIN 3alUnK
powdered-coal mill MeJIbHHLIA thunder rpoM
railroad car JKEJIE3HOIOPOKHBIN BaroH thunderstorm rpo3a
reversibility 00paTUMOCTh timebase generator TeHepaTop pa3BEPTKU
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transparent NIPO3payuHbIi CTpOs
valve BEHTUJIb paramount IJIABHBIH, IEPBOCTENEHHBII
whereas B TO BpeMsl KaK pollen MBUIBLA
pollination OIIbIJICHUE
UNIT 35 prior to nepe, 10, IPexae
purchaser HOKyHaTesb
adequate COOTBETCTBYIOIIHMH respiration JIbIXaHUE
afterwards BIIOCJICICTBHMH, TI03KE scope cdepa, obsacTs eiicTBU
assessment OIICHKA seed cemst
to back up MOJIJICP)KUBATh, 1aBaTh 3aJHUH XOJ sensitive qyBCTBUTEIBHBIN
bud _ Gyron _ shell 000J104Ka, CKOpITyIIa, pAKOBUHA
carbon dioxide YIJICKUCIIBIN Ta3
to sow CESTh
carbohydrate YIII€BOJIOPOJI -
stigma MECTUK
concern OTHOIIICHNE, KaCaTeIbCTBO
: to swell Ha0yXxaThb
commitment 00513aTeIbCTBO, BPyICHHE 0
- unit c. - BBOJI OJI0Ka 1ssu1 d TKaHb
constraint OrpaHMuCHHe to.il.n undle YCTaHABIHBATh OTICIBHYIO IIEHY
cost CTONMOCTD utility | MOJIE3HOCTD, BI)IFOI[VHOCTL
- overall c. - [IOIHAS CTOMMOCTS - u. personne - KOMMYHaJIGHBIA TIepcoHal
to decompose pacmamaThesi, pa3araTbes UNIT 36
to equip 000pyIOBaTh
to fertilize yo0psATh
apart B CTOPOHY, OTJEIBHO
forecast MpeCKa3bIBaTh
- blank npooen
to germinate MOPOXKIATh, BBI3BIBATH K KU3HH
— to cease MIpeKpaliaTh, NepPecTaBaTh
germination popacTaHue =
compulsory 00s13aTeNbHBIH
governor PETYIATOP control yIIpaBJICHUE
';9 impose noMeIaTh, obarath - remote c. - JMCTAHIOHHOE Y.
imestone M3BCCTHAK couch potatoes JMBaHHbIA KapTo(enb, Texeboka
to man YUPABJIATL BpYHHYIO to deteriorate YXy/IATh, PACTANATHCT
margin 11071¢, MPCACIbL deterioration yXyAIIEHHE, U3HOC
markle;t] . PBIHOK . dielectric strength 3MEKTPHYECKAs IPOYHOCTD
- b?l ancnllg m. - YPaBHOBEIIEHHBIH . JHIEKTpUKA
- 1l?t1era m. - ABYCTOPOHHMM p. to dominate JOMAHHPOBATH
meanwhile TeM BpeMEHEM essence CYIHOCTD, CYTh
occur cnyqaﬂic;% — to expose OJIBEpPraTh
outage IPOCTOM, Oe3/1eHiCTBUE, BRIXOA U3 handiwork pyuHas pabota
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to handle PYKOSITKA, TPOTraTh pyKaMu thermosetting TEPMHUYECKOE TBEPACHUE
handset IyNbT vulcanized BYJIKAHU3UPOBAHHBIH
hole conductance JBIpOYHAast IPOBOAUMOCTh
idiom ¢dpaza UNIT 38
indentation orctyn (ab3arr)
light-emitting diode CBETOU3ITYJAIOIIHNI JTHOJ advertising pekiama
nuisance J10Ca/ia, HEIPUSTHOCTD aarmoured apMUPOBAHHBIN, YCHICHHBII
sophisticated life canbcupuUIUpOBaHHAs KU3Hb availability paboToCTIOCOOHOCTD
to spill out pa3bonTarh, BCE BBUIOXKHTH to ban 3arpeniarh
stress JaBJIeHUE, HAMIPSKEHUE, yIapeHue to breathe AbIIIATH
- electric s. - DJIEKTpUYECKasi HAIPSYKEHHOCTH expertise SKCIIepTH3a
widespread LIMPOKO PACTIPOCTPAHEHHBIH habit MPpUBBIYKA
glanding VIJIOTHEHUE
UNIT 37 to grip CXBaTUTh, CIKATh
jointer coeIMHUTENbHAsE MyhTa
align HPHCOETUHATHCS joint bay coeInHUTENbHAsE MyhTa
although XOTS lung nérkoe
band JMANa3zoH - 1. cancer - paK JErKux
cross-linked TIONEePEYHO CBS3aHHBIN needle uria
designation Ha3HauYeHHE rigour CTPOrocCThb, TOYHOCTH
elastomeric 371aCTOMEPHBIN stocking HAaKOIJICHUC
to earn 3apabaThIBaTh stranded CKPYYCHHBIIT
to extrude BBIJIaBJIMBATh tape JICHTa
extrusion BbIIABJIMBaHUS, IPECCOBAHIE termination 3aBeplIcHuE
even though JaXe eCIu, XOTs trifurcating joint TpéxBUipYaTas Mydra
fear cTpax volatile JeTy4Yni
furthermore GoJlee Toro - v. metals market - OBICTPO pearupyrOIInil PHIHOK
guidance PYKOBOJZICTBO METAJIJIOB
leisure JOCYyT
multi-core MHOTOXHJIbHBIN UNIT 39
outweigh IepeBeIINBATh _ S—
re-melting HEepeIIaBKa capaclous CMKHH
resilient TIpY’KHHUCTBIH, YIPYTHid to cast OTJINBATh, JINTHh
rubbery DCIMHOBEIA to embed BCTaBIISITh, BPE3aTh
salary 3apIIaTa hazard OIaCHOCTh
sheath 000JI0YKa, KOXKYX glance B3DIBAA
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merely IIPOCTO shadow TEHb
responsiveness CIOCOOHOCTH K pearupoBaHUIO shaver OputBa
ripple KonebaHus storage tank HaKOMUTEIbHBIH 0ak
salient-pole generator SIBHOIIOJIFOCHBII TeHepaTop submarginal MIPEALIECTBYIOINHN IPEJSIbHOMY
stack rpyja, Ky4da, Macca, maxker tap oTnanka, 0TBOJ
superlative IIPEBOCXOHBIH transducer npeobpa3oBaTens
torque BpalIalOUIMIf MOMEHT tranquillizer YCIOKOHUTENb
varnish JaK, IOKPHIBATh JJAKOM
UNIT 40 well POIHUK
accessory IIPUHAIIEKHOCTH UNIT 41
contradiction MIPOTHBOPEUHE
coolant OXJIAXKIAFOITAA areHT arc furnace o'fekt JlyroBas nevb
crackle TTOTPECKIBAHHE bank Garapest
to disaffirm OTPUIATh, AHHYIUPOBATH - transformer bank - TpaHcopMaTopHas 0.
discrepancy HECOOTBETCTBHUE, PACKOXKIICHUE booster OycTep, ToOyANTENb, YCHIIUTENh
to emphasize TOTYEPKUBATH contamination 3arps;3sHEHHe, Iopya
to enamel SMaJIPOBATh to dip OKYHATh
to encapsulate MOMEIIATh BHYTPb, 3aKI0YaTh B feasibility OCYILECTBUMOCTh
Kalcyiy footprint OIOpHast TOBEPXHOCTD

ester CIIOXKHBII 3pup Jjustify Jo'mifik OIpAaBbLIBATH
hum KYHOKaHNC oil-rig HedTsIHAs BBIIIKA
ingress BXOJI, IPABO BXOJa overall MTOJIHOCTBIO, B OOIIEM U IIEJIOM
insolation OCBELICHHE pavement MOCTOBAsI, JOPOXKHOE MTOKPHITHE
interstage transformer MEKKacKaJIHbIil TpaHcopMmaTop proximity prok'simitt OJIM30CTh, COCEICTBO
misadventure HECYACTHBIH Cllydaid spillage yTeuka
misalign He nexxath Ha ocH, HE COBIIAIaTh trackside Avtel yTeBoi
moisture BJIara, BJIaJKHOCTb, CBIPOCThH transformer Tpch(bopMaTop
premises TOMENICHHE, HEIBHKUMOCTh - phase-shifting t. - (ha30CIBUTATOMINI T.
proficiency OIBITHOCTh, CHOPOBKA - converter t. -
pump HAcoc uneven 1g'z:st HEeYpaBHOBEIICHHBIH

- centrifugal p. - UPKYISIUOHHBIN H. to withstand BBIICPIKHBATH

- piston p. - IUTYH)KEPHBIH H.
randomly OecropsI0YHO UNIT 42
residential JKUIIOH
rig TPHUCTIOCO0IEHNE, MEXaHU3M | adequate 'edikwit | anexsarmbrit
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allusion CCBIJIKA swan nebenb
ancillary HOZICOOHBIH, BCIOMOTaTeNIbHbIH thoroughly TIIATEIbHO
attitude OTHOIIICHNE tidy AKKypaTHBII
be off 0CBOOOXKIATHCSI OT PabOTHI tulip TIOJIBIIAH
bulk transfer bAldg obmias nepenada virtue Jo0poaerens
bully 3a1Mpa, 3a0UsiKa, XBACTYH, XyJIHTaH weep IUIAKATh, PEIIATH
corn MO3071b
cough KallUISITh UNIT 43
cracker XJIONYIIKa, IeTapaa
dignity JOCTOMHCTBO to embed BCTaBIISITh, BPE3aTh
"
distinct dis'tipkt OTYETJIUBBII, HHANBUIYAIbHBIH to exac§rbate 1g'zsabert 060CTpATE, YCIOKHATE
ditch KOTJIOBaH, KaHaBa, POB Imperative ITOBEJICHNEC
duly TPaBUIIBHO, HAUIEKAIIUM 00pa3oM Intermittent Iy TbCHP YOI
humbug KyJTBHIMCCTBO to pose CTaBHTb, IPEJIaraTh
faithful TOYHBIN, COBIIANAONIMHI, BEPHBIH, to prioritize prar'Sritaiz OTHABATh HPCAIIOYTCHUC
TIpeIaHHbIH renewable BO300HOBIISICMBII

figurativeness 00pa3HOCTh Spinning reserve rOpsAYNid pe3eps
frown XMYpPHUTH OpOBHU
guess THIIOTE32, JOTa/IbIBAThCS UNIT 44
idiom 'tdiom WMOMA, CTHJIb, MAHEPA BBIPAKCHHS
indignant BO3MYILEHHbIH adverse HeOJIaronpUsITHBIN
to imply [0Jpa3syMeBaTh amenity o'mi:nit1 MSTKOCTB, JIFO0€3HOCTh
to impose im'pauz HaBsI3bIBAaTh blackout 3aTMEHHE, IIPOBAJ
— - - comprehensive BCECTOPOHHHUH
insinuation HaMEKH 0

congestion CKOIIJICHHE
motto dAvtel JIeBU3 £

damper cage YCIOKOUTENBHAS CeTKa
murmur IIeNOT, NIENTATh -

- layout di'’kla pacroyioKeHue, IaHPOBKa
perception BOCIIPHSITHE =
pike nyKa to marshal 1ne pacrionaratbCsi B ONpeaeaéHHOM

- TIOpsIAKe
precisely TOYHO
— to preclude NIPENSTCTBOBATh
prejudice npenyoexIeHne =
T = = ——1| prevalent OOMICTIPUHSATHIN
primitive NepBOOBITHBIN, IEPBUYHBIA, OCHOBHOM
— " pylon oropa, cToid
to privatize praivataiz IIPUBAaTU3UPOBATH
shower Ay sparsely MaJIOHACEIEHHO
squib XJIOMyIIKa, MeTapaa to tolerate BBIHOCHUTD, TEPIEThH
gl
sledge caHu
spirit yx UNIT 45
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arrest OCTaHOBKa
acid KHCJIOTa - cardiac a. - OCTAaHOBKa Cep/Iia
- carbonic a - yrOoJIbHAS K. - respiratory a. - OCTAaHOBKA JbIXaHUSI
- sulfuric a. - cepHasd K. cardiopulmonary CepAEYHO-IErOUHBIN
- hydrofluoric a. - ropucroBonoponnas k. casualty kezjults TOCTPaIABIIHI YeTOBEK
- oxalic a. - LIapeyeBasd K. to cease IIepecTaBaTh, IPEKPaNIaThCs
arsenic ‘o:snik MBIIIBSIK chest Tpy/aHas KIeTKa
background ou contraction CKaThe
detergent MOIOIIIEE CPEACTBO cramp crasM, cyaopora
iodine ‘a1odi:n tion to disrupt paspymiarh
mud W1 ear plug yIrHas 3aTerdka (6epymm)
nuclide HYKJTH flashover MEPEKPBITHE AYTON
pollutant 3arpA3HAIONIUYN areHT fork-lift truck BHJTBYATHIN MTOTPY3UHK
reiteration MIOBTOPCHHUE fracture HepenoM
sloughing 3anTHBaHNE hazardous OIaCHBIH
goggle 3aIIUTHBIC OYKH
UNIT 46 greasy JKAPHBIN, CKOJIb3KUN
to injure paHHTB, TIOBPEIUTH
to affect oJiBepraTh GU3NUECKOMY ladder MpHCTaBHAsI JIECTHUIIA
BO3JICHCTBUIO muscular 'mAskjulo MBIIIEYHBIN
confident YBEPEHHBIN pallet MOI0H
disposal n30aBieHUe resuscitation O)KMBIICHUE, pEaHHMAIHS
to flood 3aTaILINBATh to suffer CTpanaTh
incineration plant MYCOPOCIKUTAIOLIHH 3aBOJ threshold nopor
landfill CBaJKa unco CBEPXBECTECTBEHHBIN, 3HAUNTEILHBIN
likelihood BEPOSITHOCTD ventricular fibrillation ¢ubprwuInus (TpeneTanue)
to recycle nepepadaThHIBaTh KEITyI0uKa
retailer PO3HUYHBIN TOPToBeL]
solvent pacTBOpHUTEND UNIT 48
to upset ONPOKU/IbIBATh . _ _
vegetation PacTUTENLHOCTD adjacent ‘&dva:s CMEKHbBIN
waste OTXOLbL expulsion BBITAJIKMBAHUE, BBIICIICHUE
fire drill MOXKapHbIC YUSHUS
UNIT 47 to hurt 6oeTh, NPUUUHSTH 00JIb
obstacle nomexa
| adverse ‘@dvo:s | HebnaronpusaTHBIH precaution MEpa NpE0CTOPOKHOCTH
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to quote KOTHPOBATh
screwdriver OTBEPTKA
spanner TaeyHbIH K104
to spill IPOJIMBATh
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