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MODULE 1

ENERGY — AND RESOURCE-SAVING
PROCESSES IN CHEMICAL ENGINEERING
AND BIOCHEMICAL TECHNOLOGY

UNIT 1. Environment and Ecology

1.1 Vocabulary

acid rain, n — KMCIOTHBIN JOXIb

act, n — aKT, AEHCTBUE

affect, n — Bo3meiicTBUE

best available techniques (BAT); campie ny4mmie TOCTYITHBIE TeX-
HOJIOTUHU

biodiversity, n — 6uopa3znoobpaszue

complex, a — cJI0XKHBIH

concern, n, v — mnpoOieMa, BONPOC, 3aTPyIHEHUE; KacaTbCs,
WMETh JIeJI0 C, BBI3BIBATh OECIIOKOHCTBO, TPEBOTY

conservation, n — cOXpaHeHHe, OXpaHa PUPOJIbI

consequences, N — 00CTOSITETLCTBA

consumption, n — motpebIcHIE

contaminate, v — 3arps3HAThH

decade, n — gekajna, 1eCITOK JIET

degradation, n — yxyaueHue, HOHIKEHHE

develop, v — pa3BuBaTh, pa3paOBITHIBATH

discharge, n — copoc

discharge of effluents, n — oTBeIeHHE CTOYHBIX BOI;

effect, n — BiusiHUE, BO3/ICHICTBUE, PE3yIbTAT

effluent, n — cTok, BEIOPOC, BRITEKAFOIIHA TTOTOK

effluent-free pulp mill, n — nenmon03HO-OymMaxKHbI 3aBoJ 0e3 BBIO-
pocoB

environment, n — OKpy>Karomias cpeaa

environmental, adj — CBS3aHHBIN ¢ OKPYXKAIOIIEH Cpemoit

fresh water, n — nmpecHas Boja



goal, n — enb

global warming, n — rimo6aipHOE TTOTETUICHNE

greenhouse effect, n — mnapHUKOBBINA dPPeKT

impact, n — Bo3JieiicTBUE, BIUSHUE, TOTIOK

implementation, n — BHeApeHKE, BOIIOLICHUE B KU3Hb, PEATN3ALHS

issue, n — BOIpoc, mpodiieMa, BBIXO/T

legislation, n — 3aKOHOJATETHCTBO

limit, n — mpemen, HopMa, OTpaHUICHHE

meet the demands, v — y1oBneTBopsATs TpeOOBaHUAM

preserve, v — COXpaHsTh, 00eperarb, XpaHUTh

protect, protection, v, n — 3alUIATh, 3aIUTa

reduce, v — cokpararb

regulations, n — HOpMaTHBHO-TIPABOBBIE AKThI, yCTAHOBJICHHbIE [TPAaBUIIA

save; COXpaHATh, HAaKaITNBATh

technological standard, n — TexHoNOrMYeCKU CTaHAAPT

usage, n — HCIOJIb30BaHUE

zero wastewater discharge, n — moinoe npekpamienue cOpoca cToY-
HBIX BOJI, OECCTOYHBIE TEXHOJOTHH

1.2. Read and translate the following international words. Pay
attention to the stress and the part of speech when translating them:

Baltic (Sea), Commission, conception, conference, coral reefs, chemical,
ecosystem, emission, European, genetic, global, harmony, industry,
international, metallurgical, modify, practical, tone, total control, tropical,
Zero.

1.3. Work in pairs. Discuss the following questions:

What does ecology study?

What is the environment?

Why will people’s activity have an effect back on them?
Whose aim is to protect natural things?

1.4. Compare your answers with the information given below:

When we study ecology we study the environment and the way plants,
animals and humans live together and affect each other. We can say that
the environment includes the air, water and land in which people, animals



and plants live, but we can also say that it is everything around us. In our
everyday life we live in various environments, e.g. in the countryside, in the
streets, at home, in the cinema, on a beach, at a swimming pool etc. These
different environments may not seem to be connected, but in fact they are.

Ecology is the study of living things in their natural surroundings, or
environment. This is everything, living and non-living, that is around them.
Its basic features stay very much the same, e.g. the air that you breathe, but
the details are constantly changing.

Ecology investigates how plants and animals, including people, live
with and affect each other and their environment. A good starting point is
yourself. Notice how you affect your own environment. Anything you do to
your environment will have an effect back on you, as well as on every other
living thing sharing the environment with you. The connections between all
living things stretch into a vast web.

If we compare ecology and environment we understand that these words
are sometimes used in the same way although they have different meanings.
What’s the difference? Ecology is the natural relationship; environment
refers to the places or situations. But ‘ecological’ and ‘environmental’ are
sometimes used with the same nouns, e.g. an ecological disaster = an
environmental disaster. Eco-friendly and environmentally friendly are also
used as synonyms for products and methods which do not damage the
environment.

People who are concerned about the environment are called eco-
warriors (environmental activists). They are often referred to as ‘greens’,
e.g. “Greenpeace” and “Friends of the Earth”.

1.5. Translate the following word combinations:

1. contaminate (air, environment, food , ground, ground water)

2. (pollution, earthquake, land use, emission) intensity

3. (three, several, many, a few) decades

4. (ash, gaseous, hydrocarbon, industrial, power plant, smoke) emission

5. air, animal, biological plant, forest, fish and wildlife) protection

6. (effluent, wastewater, industrial, pollutants, radioactive waste, zero
wastewater) discharge

7. complex (apparatus, situation, process)

8. (energy, heat, oxygen, water) consumption

9. (ecological, environmental, dramatic) consequences



10. (environmental, to feel great, to cause, to express great public
concern over the environment) concern

11. (environmental, forest, land, water, water quality, antipollution,
nature protective) legislation

12. current (problems, regulations, marine environment requirements,
consequences, legislation)

1.6. Name the verbs from which the following nouns were formed
from and translate all the words:

User — ; warning — ; degradation — ; conservation — ; production — ;
contamination — ; consumption — ; emission — ; implementation — ;
regulations — ; development — ; difference — ; prediction — ; pollution — .

1.7. Read the text:

Environment and Ecology

Environmental issues are at the forefront of the public debate as the
human impact on the natural environment continues to grow. Almost
every public figure is expected to have opinion in such matters as
global warming through the greenhouse effect, acid rain, the
environmental impacts, genetically modified crops, the long-term
consequences of the loss of biodiversity and the degradation of
ecosystems such as coral reefs and tropical forests. Current environmental
problems are complex and multifaceted. The need to predict the
effects of humanity on the natural world, together with public concern
over the environment, have made environment and conservation one of the
most important areas of science.

Pulp and paper industry is one of the heaviest users of air and water
resources among all industries. In its water intensity it is the fourth after
the metallurgical and chemical industries and water power engineering.
The production of one tonne of pulp requires 250-300 m® of fresh water. In
total discharges of contaminated wastewater by industrial enterprises the
share of pulp and paper industry exceeds 20 %.

That is why many mills throughout the world are striving to find
technologies that could dramatically reduce their fresh water usage. Large
consumption of water by the paper industry began to change in the
1960s and 1970s with the implementation of various environmental



regulations which are reflected in such important documents as the Clean
Water Act (U.S.), the Clean Air Act (Great Britain, Canada, U.S.),
the Recommendations of the Helsinki Commission on the protection
of the marine environment of the Baltic Sea area, the Canadian
Environmental Protection Act (CEPA) and many other acts which
among other things promulgated limits on emissions and discharges
that reflected what was technologically feasible and practical at the time.

Another way to save water is zero wastewater discharge. An effluent-
free pulp mill was and sometimes is still the dream of the environmentalists
and of many engineers and scientists. Research towards this goal has been
ongoing for over four decades. During the last few years, the effluent-free
pulp mill has been a hot subject of technical conferences and industry
trade and research journals. Effluents from the pulp and paper industry
have received a great deal of public attention. Today there are many mills
in the world that have no effluent flows.

In the Russian Federation the nature protective legislation still differs
from that of most foreign countries with the highly developed pulp and
paper industry. The development of the industry and the competitiveness
of the product made negative effects. In 2002 the Federal Law concerning
the environment protection came into effect which for the first time in
the country introduced the conception of “Best Available Techniques” —
BAT corresponding to that used in all the countries, and the conception of
technological standard”.

It is absolutely necessary that the production technology and the product
be brought into accord with the international standards. Full
compliance of the Federal nature protective legislation with the
international standards and first of all with those of European Community is
of primary importance.

Meeting environmental demands presents some tough challenges
for pulp-and-papermakers. They are constantly looking for better ways
to make the most of their valuable forest and water resources while
preserving the world in which we live. They are much more active than
ever developing new technologies to work in harmony with the
environment.

at the forefront — na nepeom niaue
multifaceted — MHO2OCMOPOHHUL, MHO202PAHHUILL
come into effect — ecmynums 6 cuny, 8 oeticmeue



bring into accord (with) — npusooums 6 coomeemcmaue (c)

compliance — coomeemcmaue

make the most (of) — ucnonvb308amov HAUTYYUUM 0OPAZOM, MAKCUMATIBHO

the Clean Water Act (U.S.) — 3axon o yucmoii 6ooe

Canadian Environmental Protection Act (CEPA) — 3axon Kawnaow
006 oxpamne okpyxcarouei cpeovl

European Community — Esponeiickoe coobwecmeo

challenge — cnoocnas 3a0aua

1.8. Find the English equivalents in the text above:

[NapaukoBberii 3(exT, KUCIOTHBIA HOXKAb, THIPOIHEPreTHKa, OHo-
JIOTHYECKOE MHOT'000pa3ne, KOpauioBble pudsl, TIpecHas BoJa, 3aKOH O
4yucTOl BoOAE, 3aKOH O YUCTOM BO3/AyXe, MOpCKas cpelna, Hawlydmias
pa3paboTaHHas TEXHOJIOTHS, YAOBIETBOPATH TpeOOBaHUs, TII00aIBHOE
MOTEIJICHHe, CTOYHBIE BOJIBI, 3aKOHONATENLCTBO, OECCTOUHBIA TEXHO-
JIOTHYECKUH TPOIECC, HEILTII03H0-0yMaXKHasi MPOMBIIUIEHHOCTh, OXpa-
Ha (OKpyXaromied cpeasl), OO0IacTh HAyKHW, JeicTBHe (BIHSHHE, pe-
3yJNbTaT), TpeAcKa3pBaTh (IIPOTHO3MPOBATH), HACTOSIIWN (TEKYIIWH,
COBPEMEHHBIN ), 3aTps3HATE, clracath (0epeds, SJKOHOMHUTS ).

1.9. Complete the following sentences:

1. Environmental issues are.....................

2. Current environmental problems are........

3. One of the heaviest users of air and water resources among all
industries is...

4. The production of one ton of pulp requires..........

5. Large consumption of water by the paper industry began to
change in........

6. Another way to save water is..........

7. The effluent-free pulp mill has been............

8. In the Russian Federation the nature protective legislation still differs
from...

9. The production technology and the product should be brought.........

10. Meeting environmental demands are constantly looking for......



1.10. Translate the words having the same root paying attention
to suffixes, prefixes and other determiners:

intensity — intensive — intensively — intensify

science —scientific — scientist

production — product — productivity — to produce — productive —
nonproductive

pollution — will pollute — gaseous pollutant — nonpolluting

best available technique — availability (of water) — unavailable

contaminate — contamination — contaminated atmosphere — industrial
contaminant — uncontaminated

a complex device — complexity

to use — user — when using this instrument — by using this instrument —
the use of this instrument — the instrument used by them — useful — useless —
usage

environment — environmental — environmentalist

1.11. Pay special attention to the following “false friends”. Mind
that you can choose the right meaning of the word only while
reading the text and trying to understand it. Use the dictionary.

Human, a; public, a; public figure, matter, n; effect, n; degradation, #;
complex, a; concern, n,v; production, n; technology, n; dramatic(al)ly;
regulations, n; act, n; protection, n; decade, n.

1.12. Match the words with the similar meaning.

A B
effect decrease
issue ten years
impact, n purpose
current, a conserve
reduce problem
goal much
decade pollute
a great deal of technology
receive influence
preserve, v present, a
contaminate consequence
technique get
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1.13. Revise different meanings of the word that (those) and
translate.

A) 1. technologies that could reduce fresh water usage;

2. limits on emissions and discharges that reflected what was
technologically feasible and practical at the time

3. There are many mills that have no effluent flows.

4.Our legislation still differs from that of most countries; the
conception of BAT corresponding to that used in all the countries.

5.1t is necessary that the production technology and the product be
brought into accord with the international standards and with those of
European Community is very important.

B) The flux (motok) in scheme (cxema) B is lower than that in scheme
A. Toxicity of TMP effluents is comparable to that of groundwood
(mpeBecHas macca) effluents.

1.14. Translate the following word combinations with “free (of)”.
Pay attention to different ways of translation.

Model: This compound is firee of impurities.

1. Dmo eewecmeo ne codeprcum npumecell.

2. B amom eewjecmee omcymcmeyom npumecu.

3. DOmo seugecmeo c60600H0 om npumecell.

4. acid free — ne codepicawyuil Kuciomoi.

a) free of sulphur/nitrogen/suspended solids/chlorine admixtures

b) a trouble-free operation, a chlorine-free process, elemental, chlorine-
free bleaching (ot6einka) pollution-free environment

c) oxygen-free, alkaline-free, moist-free, sulfur-free, effluent-free mill,
wood-free papers

d) 1. Biocides (6buommner) should be free of organic solvents and heavy
metals and contain no dioxins or furans.

2. The fact that recycling operations are odor free allows mills
to be located in metropolitan areas that are close to both the raw material
supply and the consumer.

3. The fibers were immersed (morpyxkats) in the cell-free extract,
prepared as described above.

4. This gas is free of hydrogen chloride and other acidic gases.

5. An effluent-free pulp mill is the dream of environmentalists and
many engineers and scientists.

11



UNIT 2. Industrial Waste

2.1. Study the words and word combinations.

activated carbon, n — akTHBUPOBaHHEIN yIIIepO.I

activated sludge, n — akTHBUpOBaHHBIN M

advanced wastewater treatment, n — yCOBEpIIEHCTBOBaHHAs OYHCTKA
CTOYHBIX BOJI

alternative, n — aleTepHaTHBA, BAPHAHT

ammonia stripping, n — OTTOHKa aMMHaKa

availability, n — nocrynmHoCTB

by-product, n — mo609HBII TPOTYKT

capital costs, n — KanuTaabHBIE 3aTPATHI

clarifier, n — o4MCTUTEH, OCBETIUTED

contaminant, n — 3arpsI3HUTENb, IOCTOPOHHUE IPUMECH

contaminate, v — 3arps3HATh

equalize, v — ypaBHUBATh, ypaBHOBEIINBATD

float, v — nepxartbcs Ha MOBEPXHOCTH

fluctuation, n — konedaHue, HEYCTOMYNBOCTD

in addition (to) B momoiHEHNE K

Municipal plant, n — ropojickasi cTaHI[UsI OYHCTKH CTOYHBIX BOJ

objective, n — enb

operational costs, n — pacxofpl, 3aTpaThl Ha YKCILTyaTaLUIO

pretreatment, n — mpeaBapuTensHas 00pab0TKa, MPEAOINCTKA (CTOUYHBIX
BOJ)

primary treatment, n — mepBHUYHAs OYUCTKA (CTOYHBIX BOJ)

receiving water, n — IPUEMHUK OYHIICHHBIX CTOYHBIX BOJ

recirculate, v — OBTOPHO TPOITyCKaTh 4Yepe3 ITUPKYJIAIUOHHYIO CHC-
TEMY, PELUPKYINPOBATH

recover, v — BOCCTAHABJIMBATh

reduction, n — cokpalieHue, yMEHbILICHHE

secondary treatment, n — BTOpHYHas OYHCTKA

segregate, v — H30JIMPOBATh, OTAENIATh

separate adj oTIeIBHBIN, pa3aeIbHBIN

short-term (storage), n — KpaTKOBPEMEHHOE XpaHCHHE

sludge disposal, n — ynanenue ocamaka

storage, n — XpaHeHHe

strength, n — mpoYHOCTH, crIa
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substitute, v — 3aMeHSTh

tertiary treatment, n — TOOYNCTKA, TPETHYHAS OYHCTKA (CTOYHBIX BOJ)
treat, n — o0pabaTeIBaTh

trickling filter, n — 6akrepuanbHbIiA, OMOTOTHYECKHA QUITBTP
wastewater load, n — 3arpyska CTOUYHBIX BOX

2.2. Read and translate the following international words. Pay
attention to the part of speech when translating them.

scheme [ skixm | n

limit n, v ['lrm.1t |

function n, v [ 'fank.[on]
nitrification n [ nar.tra.fa'ker.fon |
ozone n [ 'au.zovn |

2.3. Form “attribute chains” instead of word combinations with
the preposition “of”. Translate them.

Model: the concentration of the solids — the solids concentration

The quantity of wastewater; the bottom of a tank; availability of land;
maintenance of new cells; the surface of the packing; characteristics of
the wastewater; disposal of sludge; the treatment of industrial wastes;
the process of wastewater treatment; primary reduction of solids;
biodegradability of waste; a portion of the thickened biomass;
removal of phosphorus compounds; removal of dissolved solids.

2.4. Read and translate the text.

Industrial Wastes

Since industrial wastes have a broader range of characteristics than
domestic wastes, they are treated by a wider variety of processing schemes.
Industrial wastes are more likely to contain toxic and non-bio-degradable
components that require physical-chemical instead of biological
treatment. In some cases, industrial wastes are discharged to a municipal
plant directly or after limited pretreatment. In other cases, they are treated
in a separate plant designed for the specific wastes. The wastewater load in
an industrial plant can often be reduced by recirculating slightly
contaminated water, segregating low and high strength wastes for separate

13



treatment, substituting less polluting chemicals or process, and recovering
selected contaminants as byproducts or for reuse.

Design of a wastewater treatment process for industrial or domestic
wastes depends upon many factors, such as characteristics of the
wastewater, required effluent quality, availability of land, and options for
sludge disposal. In addition to capital and operating costs, stability,
reliability, and flexibility are important considerations when selecting a
process from the various alternatives.

Wastewater Treatment Processes

The main objectives of conventional wastewater treatment processes are
reduction of biochemical oxygen demand, suspended solids, and pathogenic
organisms. In addition, it may be necessary to remove nutrients, toxic
components, non-bio-degradable compounds, and dissolved solids. Since
most contaminants are present in low concentrations, the treatment
processes must be able to function effectively with dilute streams. Many
operations are used to purify water before discharge to the environment.

Classification of processes

Conventional wastewater treatment processes are often classified as
pretreatment, primary treatment, secondary treatment, tertiary treatment and
sludge disposal.

Pre-and Primary Treatment

Pretreatment processes are used to screen out coarse solids, to reduce
the size of solids, to separate floating oils and to equalize fluctuations in
flow or concentration through short-term storage. Primary treatment
usually refers to the removal of suspended solids by settling or
floating.

Sedimentation is currently the most widely used primary
treatment operation. In a sedimentation unit, solid particles are allowed
to settle to the bottom of a tank under quiescent conditions. Chemicals
may be added in primary treatment to neutralize the stream or to improve
the removal of small suspended solid particles. Primary reduction of
solids reduces oxygen requirements in a subsequent biological step and
also reduces the solids loading to the secondary sedimentation tank.
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Secondary Treatment

Secondary treatment generally involves a biological process to
remove organic matter through biochemical oxidation. The particular
biological process selected depends upon such factors as quantity of
wastewater, biodegradability of waste, and availability of land. Activated
sludge reactors and tricking filters are the most commonly used biological
processes.

In the activated sludge process, wastewater is fed to an
aerated tank where microorganisms consume organic wastes for
maintenance and for generation of new cells. A portion of the
thickened biomass is wusually recycled to the reactor to improve
performance through higher cell concentrations. Trickling filters are
beds packed with rocks, plastic structures, or other media. Microbial
films grow on the surface of the packing and remove soluble organics
from the wastewater flowing over the packing. Excess biological growth
washes off the packing and is removed in a clarifier.

Tertiary Treatment

Many effluent standards require tertiary or advanced wastewater
treatment to remove particular contaminants or to prepare the water for
reuse. Some common tertiary operations are removal of phosphorus
compounds by coagulation with chemicals, removal of nitrogen compounds
by ammonia stripping with air or by nitrification-denitrification in
biological reactors, removal of residual organic and color compounds by
adsorption on activated carbon, and removal of dissolved solids by
membrane processes.

The effluent water is often treated with chlorine or ozone to
destroy pathogenic organisms before discharge into the receiving waters.

2.5. Mark each statement as T (True), F (False) or N (Not
Mentioned).

1) Industrial wastes have a narrower range of characteristics than
domestic wastes.

2) Recirculating slightly contaminated water is one of the ways of
reducing wastewater load in an industrial plant.

3) The design of water purification processes is based on empirical
formulas and procedures.
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4) Availability of land is not an important factor in the design of a
wastewater treatment process for industrial or domestic wastes.

5) The primary goal of conventional wastewater treatment processes is
removing nutrients.

6) Pretreatment, primary treatment, secondary treatment, tertiary
treatment and sludge disposal are among widely-used wastewater treatment
processes.

7) The pollutant levels in wastewater are often characterized by solids
content and by biochemical oxygen demand (BOD).

8) Primary treatment usually refers to the removal of organic matter
through biochemical oxidation.

9) The particular biological process selected depends upon the only
factor: biodegradability of waste.

10) Most of the effluent standards don’t require tertiary wastewater
treatment to remove particular contaminants or to prepare the water for
reuse.

2.6. Mind the stress when pronouncing the verbs. Translate them
into Russian.

The general rule here is: these verbs have the stress on the third
syllable from the end.

Contaminate, condensate, segregate, separate, equalize,
neutralize, recirculate, fluctuate, precipitate, approximate, ultimate

2.7. Pronounce the following nouns and adjectives having the
suffix — ate. Mind that the suffix — afe in nouns and adjectives
should be pronounced [-it]. Translate the words.

Model: graduate v [-eit]
Graduate, separate, estimate, approximate, coordinate, precipitate,
ultimate.

2.8. Name the verbs the following nouns were formed from.
Translate all of them.

Fluctuation, storage, floating, settling, generation, coagulation,
adsorption.
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2.9. Match the words of similar meaning.

1 portion a) lower

2 particular b) purpose
3 option c) generally
4 primary d) amount
5 reduce e) fraction
6 quantity f) mainly

7 commonly g) specific
8 largely h) main

9 objective n i) choice

2.10. In what meaning are the following words used in the text?

Since, through, performance, packing, film

2.11. Find in the text “Industrial Wastes” and translate:

a)one sentence with the Complex Subject (Subjective Infinitive
Construction);

b) two sentences with the Gerund;

¢) seven sentences with the Infinitive of purpose;

d) two sentences with Participle II used as an attribute;

f) two sentences with Participle 1.

2.12. Define the function of Present Participle I and translate the
word combinations and sentences:

1. a. While selecting a method for...
b. they are selecting the only possible method for...
c. a researcher selecting the only possible method for...
2. a. We are classifying conventional wastewater treatment processes.
b. when classifying conventional wastewater treatment processes. ..
c. specialists classifying the processes
3. a. biochemical oxidation removing organic matter.
b. biochemical oxidation is removing organic matter.
c. removing organic matter biochemical oxidation creates conditions
for...
4. a. Pretreatment processes are reducing the size of solids and screening
out coarse solids.
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b. Pretreatment processes reducing the size of solids and screening
out coarse solids.

c. Reducing the size of solids and screening out coarse solids they
carry out the wastewater treatment at the pretreatment stage.

5. a. Treating industrial wastes a wide variety of processing schemes is

used.

b. A wide variety of processing schemes is treating industrial wastes.

c. a wide variety of processing schemes treating industrial wastes

SUPPLEMENTARY READING

TEXT 1

Wastewater Treatment

To meet current and proposed water pollution standards, it is often
necessary to use newer treatment operations and to improve the efficiency
of conventional processes. Since technology in the water treatment field is
evolving rapidly, an enhanced knowledge of fundamentals will permit the
engineer or scientist to adapt more readily to new processes. In many cases,
the design of water purification processes is based on empirical formulas
and procedures. Since these empirical methods are often inadequate for
interpreting data and optimizing the process, a good understanding of basic
principles is required.

The treatment of water and wastewater requires a variety of techniques
and processes involving unit operations, transfer processes, thermodynamics
and reaction kinetics.

The United States, as an industrial nation has a tremendous appetite for
water. In 1970 about 370 billion gal per day (bgd) were withdrawn from all
sources for use, a rate equivalent to 1800 gallons per person per day.
Hydroelectric plants consumed an additional 2800 bgd. Of the 370 bgd
industry withdrew over one-half and irrigation used most of the remainder.
Consumption of water, which is water incorporated into a product or lost to
the atmosphere, was 87 bgd in 1970 or about 24 % of the water withdrawn.
Irrigation consumed 84% of the 87 bgd, mainly through evaporation to the
atmosphere.

Ground water furnished 19 % of all water withdrawn, fresh surface
water 67 % and saline surface water 14 %. The supply of water is unevenly
distributed due to hydrologic features in the different sections of the United
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States. Since withdrawals are around 72 % of the 1980 supply, future water
supplies will have to rely more heavily on reuse and recycle.

Since industry is the largest user of water, future industrial growth will
be restricted largely to regions having adequate water supplies. The major
industrial users of water are the primary manufacturers of metals, chemicals,
paper, petroleum, and food products. The pollutant levels in wastewater are
often characterized by solids content and by biochemical oxygen demand,
(BOD), which is a measure of the dissolved oxygen used by
microorganisms in biological oxidation of organic matter. The total
biochemical oxygen demand of aqueous industrial wastes is three times the
total BOD of wastes entering municipal wastewater treatment plants. Over
90 % of the industrial BOD is generated by the chemical, paper, food, and
petroleum industries. The primary metals industry together with these four
industries contribute 90 % of the solids entering industrial wastewater. The
total solids entering sewage treatment plants from domestic wastes are less
than one half of the total solids in industrial wastes. It is apparent that
heavier industrial use of the available water must be accompanied by greater
treatment to ensure that the levels of toxic chemicals do not accumulate and
become harmful.

As our standard of living advances, our demand for water accelerates.
We have to meet the needs of an increasing world population by irrigating
more of the unproductive areas and fulfilling the demands for an even
greater industrial output. These needs require a stewardship (3a6ota) of our
water resources to preserve water quality through waste treatment and to
ensure adequate quantities through recycle.

TEXT 2

Sedimentation, Thickening and Flotation

Sedimentation is the removal of solid particles from a suspension by
gravitational settling. Sedimentation basins are often referred to as either
clarifiers or thickeners. If the main purpose of the operation is to produce an
effluent stream with low suspended solids, the vessel is usually called a
clarifier. If the major concern is the production of a concentrated
suspension, the vessel is normally called a thickener. The terms clarifier and
thickener are often used interchangeably in describing settling tanks for
effluent streams from activated sludge reactors. Since both clarification and
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thickening occur in any sedimentation basin, both functions should be
considered in the design.

In water treatment plants, sedimentation is used to remove readily
settleable particles, flocculated or coagulated impurities, and precipitated
impurities from softening operations. In wastewater treatment plants,
sedimentation is applied to a variety of organic and inorganic solids from
raw or treated wastes. Primary settling tanks are used to remove solids from
the waste stream entering the plant. Secondary settling tanks handle the
solids in the effluent from a biological reactor. Proper design of the
secondary settling tank is especially critical in conventional waste treatment
plants. The performance of a biological reactor depends upon the
concentration of active biological solids in the reactor. Most of these solids
are usually provided by recycle underflow from the sedimentation vessel. A
recycle stream with a high concentration of settled solids enhances the
efficiency of the reactor.

Classifications of settling

The settling characteristics of suspended particles depend upon the
nature of the particles, their concentration, and the conditions in the settling
device. Settling behavior is often classified into four separate categories. In
class 1 clarification, the suspension is dilute and the particles have little or
no tendency to adhere upon collision. Each discrete particle has a constant
settling rate that is independent of the other particles. A grit chamber for
heavy granular materials may approach this type of clarification. In class 2
clarification, the suspension is again dilute but some of the particles
coalesce or flocculate during the settling period. Since the larger particles
formed by agglomeration have higher settling velocities, the rate of settling
changes with time. The wastes entering primary settling basins frequently
exhibit class 2 behavior.

With cohesive particles at higher solids concentration, class 3 settling is
observed in which the suspension settles as a mass with a distinct interface
between sludge and clarified liquor. Forces between particles are
sufficiently strong to maintain roughly the same relative position of particles
as they settle. Since the particles in the structure have little tendency to
move past one another, a clear line of demarcation is established between
solids and clear fluid. Secondary settling tanks usually operate in this zone
settling regime. In practice, some solids always escape in the clarified
effluent because of hydrodynamic factors.
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As the floc structure builds up from the bottom of the vessel, each layer
of solids provides a degree of mechanical support to the layers above. Since
the weight of the solids is no longer supported by hydraulic forces alone, the
solids are objected to a compressive stress which compacts the floc
structure. When the floc provides support, it is in a compression regime
(class 4). The solids concentration in the compression zone is related to the
sludge depth and solids detention time in this zone.

TEXT 3

Sludge Treatment Processes

Since direct land or water disposal of raw wastewater sludges is rarely
feasible or acceptable, sludge treatment is usually necessary to reduce its
volume and to make it less offensive. The most common sludge processing
methods have been grouped in several categories according to function and
the categories are presented in the usual sequence found in treatment plants.

Selection of treatment processes for sludges depends upon the nature of
the sludge, environmental factors, and ultimate disposal options. The
various alternatives should be examined to select the most economical
sequence of operations for a given location. The major processes are
concentration, stabilization, conditioning, and dewatering.

Aeration and mass transfer

Mass transfer is an important consideration in many wastewater
treatment systems. In order to carry out chemical or biological reactions, it
is necessary to transfer substances into or out of the wastewater, as well as
to move them adequately within the water to control concentration
differences. The material transferred can be as diverse as gases, liquids,
ions, charged colloids, or suspended solids. However, the rate at which
these substances are transferred is the important consideration and is the
primary concern of the field of mass transfer. The principles of mass
transfer do not vary with each treatment process.

Sludge disposal

Wastewater treatment processes generate significant quantities of sludge
from suspended solids in the feed biomass generated by biological
operations and precipitates from added chemicals. Selection of a treatment

21



sequence for sludges depends upon the nature of the sludge, environmental
factors, and ultimate disposal options.

Concentration operations, such as gravity or flotation thickeners,
increase the solids concentration and achieve a significant reduction in
sludge volume. Stabilization operations, such as anaerobic digestion,
convert sludges into a less offensive form in terms of odor, degradability,
and pathogen content. Sludge conditioning by chemicals or heat improves
rates of dewatering. In dewatering operations, the water content of sludges
is reduced to a level where they can be handled as damp solids. Vacuum
filtration centrifugation and sand beds are the most common dewatering
methods. Thermal processes, such as heat drying and incineration, are used
to either dry the sludge or to oxidize its organic content. Residual sludge
and ash from sludge treatment processes must be disposed of in the ocean or
on land. Some of the options for ultimate disposal on land are landfill, land
reclamation, and crop fertilization.

Step aeration

Unlike the conventional plant, the step aeration system introduces the
feed wastewater at several points along the aeration tank. This feed method,
which might be more properly called step loading, keeps the process loading
factor U, and the oxygen demand in the tank more uniform than the
conventional process. Step aeration plants are usually designed for the same
solids loadings but higher volumetric loadings than the conventional plant,
because of the increased biological efficiency made possible by a more
uniform waste concentration.

In the conventional process the solids concentration is nearly constant
along the length of the reactor. In the step aeration process, it decreases
sharply after each point of influent. Assume for example that a step aeration
plant is running with a recycle solids concentration of 10,000 mg/l, a return
sludge rate R, equal to 25%, and influent feed locations at the beginning of
the tank and at the middle. The solids concentration in the first half of the
tank would be 3333 mg/l while in the second half it would be 2000 mg/l,
giving an average tank concentration of 2667 mg/l. Although the average
solids concentration in the reactor is higher, the effluent solids concentration
is the same as the conventional system allowing the conventional final
clarifiers to be used.



MODULE 2

TRANSPORT AND TECHNOLOGICAL
MACHINE SERVICE

UNIT 1. The Profession of a Car Mechanic

Vocabulary

accuracy, n — TOYHOCTb; IPABHILHOCTD; TIIATEIHHOCTh
to assume, v — TIpEAIONaraTh; JOITyCKaTh; IPUTBOPATHCS

assumption, n — MPeaNOI0KEHHE. TPOTHO3

Byzantine maze, n — BuzanTtuiickuii 1abupuHT

to commence work, v — mpucTynuTh kK padoTe

cranky —pacuiataHHbIi (0 MeXaHU3ME); HEUCTIPABHBIH

crucial, adj —pemrarormmii (0 MOMEHTE, OTIBITE); KITFOUCBOI;

dealership, n — TOCpeTHHUYECTBO, MECTHOE IIPEIACTABUTEILCTBO;

areHTcTBO ((PUpPMBI)

disassembly, n — pa3bopka; TeMOHTaX; pa3MOHTHPOBAHIE

to examine, v — IPOBEPSATH; UCCIIEAOBATD; U3y4aTh;

fading, n — 3aTtyxanue; yBsaaHue

hazardous, adj — puCKOBEIii, OTTACHBIA,BPETHBINA

millennia (pl ot millennium), n — TeIcIYETCTHE

plumbing, n — caHTexHHWYecKkue pabOTHI; BOJOMPOBOAHAS CHCTEMA;

MpoKIIaiKa TpyO

tool box, n — MUK UTT HHCTPYMEHTOB
vehicle, n — TpaHciopTHOE CPEACTBO

1.1. Say if you chose your future profession yourself or you followed

some-body’s advice. What arguments did you take into consideration?

1.2.Read the text and try to understand the meanings of the

underlined words and word combinations.
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TEXT 1. Car mechanic

A car mechanic (or car mechanic in British English and motor mechanic
in Australian English) is a mechanic who specializes in automobile
maintenance, repair, and sometimes modification. The mechanic may be
knowledgeable in working on all parts of a variety of car makes or may
specialize either in a specific area or in a specific make of car. In repairing
cars, their main role is to diagnose the problem accurately and quickly. They
often have to quote prices for their customers before commencing work or
after partial disassembly for inspection. The mechanic uses both electronic
means of gathering data and their senses. Their job may involve the repair
of a specifi ¢ part or the replacement of one or more parts.

Basic vehicle maintenance is a fundamental part of the mechanic’s job
in some countries. Preventative maintenance is also a fundamental part of
the mechanic’s job, but this is not possible in the case of vehicles that are
not regularly maintained by the mechanic. One misunderstood aspect of
preventative maintenance is “scheduled replacement” of various parts,
which occurs before failure to avoid far more expensive damage. Because
this means that parts are replaced before any problem is observed, many
vehicle owners will not understand why the expense is necessary.

With the rapid advancement in technology, the mechanic’s job has
evolved from purely mechanical, to include electronic technology. Because
vehicles today possess complex computer and electronic systems,
mechanics need to have a broader base of knowledge than in the past. The
term “automechanic” is being used less and less frequently and is being
replaced by the title “auto-motive service technician”. Fading quickly is the
day of the mechanic, who needed little knowledge of today’s computerized
systems. Most automobile dealerships now provide sophisticated diagnostic
computers to each technician, without which they would be unable to
diagnose or repair a vehicle.

1.3. Find the passages in the text above for which the next word
combinations would be the key words:

1. car mechanic’s job
2. electronic technologies
3. vehicle maintenance
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1.4. Answer the questions.

1. What is a car mechanic called in Australian English?

2. What are the main functions of the car mechanic?

3. Does the mechanic’s job include electronic technology?

4. Do most automobile dealerships now provide sophisticated diagnostic

computers to each technician?

1.5. Match translations.

a) preventive maintenance

1) nnarHoCcTHPOBATH

b) maintenance

2) nporitaKTHIECKOe 00CITy)KUBaHHE

c) repair

3) moslomMKa, OTKa3

d) to diagnose

4) zameHa

e) partial disassembly

5) peMoHT

f) replacement

6) obcy>)KuBaHHE

g) failure

7) yactuuHas pa3oopka

1.6. Put in prepositions where necessary.

1. A car mechanic specializes ... automobile repair.

2. Mechanics should be knowledgeable in working ... all parts of cars.
3. This job involves the replacement ... some parts.

4. Nowadays mechanics need to have more knowledge than ... the past.
5. Most dealerships provide diagnostic computers ... each technician.

1.7. Match the words to the definitions.

A

B

1 misunderstand

a) progress or development in your job,
level of knowledge etc

2 occur b) well-informed

3 advancement ¢) very often or many times

4 frequently d) fail to understand someone or
something correctly

5 knowledgeable e) happen or exist in a particular place or

situation
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1.8. Give some reasons for your professional choice. You may use
the following phrases: to be fond of automobiles; to be well-paid; to give
prospects for career growth; to involve electronic technology; to
require much knowledge.

Example: I chose this profession because I like machinery.

1.9. Read the text and try to understand the meaning of the
underlined words and word combinations.

TEXT 2

Car mechanics repair and maintain cars. Some mechanics work on all
parts of any car, while others specialize in one area or on one type of car.
The most challenging aspect of car repair is often the mechanic’s favorite
part: diagnosing the problem. Speed and accuracy in diagnosis and quoting
prices to the customer are crucial if the mechanic intends to keep long-term
clients. The mechanic examines the engine while it is running (if possible)
to see if his initial assumptions are correct.

Electronic diagnostic equipment is useful but the good mechanic can tell
a lot by using eyes, ears, a nose as he searches for problems. Sometimes he
repairs parts, but if the part is worn or damaged, he replaces it. Some
mechanics compare their field to that of the physician, because most people
come to them only when their car is in dire straits. When people come in for
an automotive check-up, mechanics often replace worn parts before they
become hazardous to the driver, even though drivers can be suspicious of
mechanics who recommend the replacement of parts that haven’t stopped
functioning.

The best mechanics have mastery of a wide variety of integrated skills:
electrical systems (a car’s wiring is more complicated than an average
home’s); computerized electronics (a television set seems simple by
comparison); fuel system (a car’s “plumbing” is a Byzantine maze of tubes).
Car mechanics proudly compare themselves to doctors, since they mainly
see people with complaints; but whereas the human body and its problems
have remained essentially unchanged for millennia, the designs of cars
change every year. As a result, the job requires more preparation than ever
before. More and more, cars are controlled by electronic instruments, so
mechanics are using computers constantly. “Computers have become as
much a part of the tool box as wrenches,” said one mechanic.
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Most car mechanics start in an automotive repair school, then work full
time at the same dealerships. They read trade papers daily to know about of
changes and trends in their industry. As they gain experience they can move
into higher-paying, specialized positions. They can also rise to the ranks of
supervisor or manager, particularly if they have strong interpersonal skills to
calm cranky customers who are displeased by high service bills and
inconvenience.

1.10. Using the information from the text, make up the list of
operations which car mechanics must perform. Write them down into
your exercise-books.

1.11. Answer the following questions.

1. Which of the operations (exercise 1.10) can you manage?

2. Do you agree that “electronic diagnostic equipment is useful but the
good mechanic can tell a lot by using eyes, ears, a nose as he searches for
problems”. Explain your point of view.

3. Why do car mechanics compare themselves to doctors? What is
similar and what is different in their work?

4. What is the way car mechanics can move into higher-paying
positions?

1.12. Read “th” as [0] or [0] in these words.

[6] [0]
lengh other
thanks than
think their
thin that
worth then
theme with
through though

1.13. Match translations.

a) diagnosis 1) ToIIMBHAS cHCTEMa
b) long-term clients 2) U3HOIICHHBIC JCTAIH
c) examine 3) mmarHocTuka

d) electronic diagnostic equipment 4) NOCTOSIHHBIC KITHEHTHI
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€) worn parts 5) ocMaTpuBaTh

f) replace 6) 3NeKTpOHHOE 000PYIOBAHUE IS
JMarHOCTHKH

g) mastery 7) 3aMCHHTH

h) maintain 8) MacTepcTBO

i) fuel system 9) obCITyKUBaTh

j) wrench 10) racuHbIi KIIFOY

k) interpersonal skills 11) kopoOka ¢ HHCTpYMEHTaMH

1) tool box 12) HaBBIKH MEXIMYHOCTHOTO
B3aMMOJICHCTBHS

1.14. Choose from the list below characteristics, which you consider
necessary in your profession, add others if necessary.

Accurate, tolerant, patient, sociable, good-mannered, exact, cautious,
attentive, hardworking, scrupulous, sharp, widely-read, competent,
organized, impulsive, impatient, balanced.

1.15. Read the information below, agree or disagree. Prove your
point of view.

Car mechanics can rise to the ranks of supervisor or manager,
particularly if they have strong interpersonal skills to calm cranky customers
who are displeased by high service bills and inconvenience.

1.16. Name positive and negative aspects of your profession.
Example: This job is well-paid, but it requires significant physical efforts.

1.17. Work in pairs. Make up a dialogue about positive and negative
aspects of your profession, using the phrases:

On the one hand... but on the other... (C oxHOl CTOpOHEI..., a ¢
JIPYTOH...)

[ can’t agree... (I He MOTY COTTIaCUTHKCHL...)

As far as [ know ... (Hackomnpko s 3Har0...)

You are right but... (Bsl mpaBsl, HO...) At the same time ... (B To *xe
BpeMms...)

Quite the opposite... (CoBceM Ha000poOT...)

I don’t think so ... (I Tak HE Tymaro...)
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UNIT 2. Car Repair and Maintenance

Vocabulary

to adjust, v — HacTpauBaTh, peryJMpoBaTh, yCTAHABINBAT

to be jammed — 3aKTUHUBATH

dipstick, n — myn s u3MepeHus ypoBHs ((KUAKOCTH)

engine, n — IBUTATENb

air-cooled — engine ABHraTeNb C BO3AYIIHBIM OXJIAXKICHUEM

2-stroke engine, n — IByXTaKTHBIN ABUTATENb

internal combustion engine, n — ABUTaTeNh BHYTPEHHETO CTOPAHUS

petrol engine, n — GEH3UHOBBIH BUTATEIb

water-cooled engine, n — IBUTaTENb C BOASHBIM OXJTKACHUEM

fault, n — megocraTok; nedekr, omudka, HEUCITPABHOCTD

flat, adj. — mockuit

flat battery — pa3psauBmrascs 6arapes

fuel, n — TormBo

fuel pipe, n — TomIMBONPOBOL;

to maintain, v — 0oOCIyXuBaTh, COAEPKATh B HCIPABHOCTH, MOJIEP-
KHUBATh B XOPOIIEM COCTOSHHU

petrol pump, n — 6eH30HacoC

plug, n —mrerncens

to repair, v — YMHHUTh

to replace, v — 3aMeHsTh, 3aMeaTh

to require, v — TpeboOBaTh

requirement, n — TpeboBaHHE

to meet requirements — COOTBETCTBOBATh TPEOOBAHMSIIM

spark, n — uckpa

spark plug, n — cBeua 3akuraHus

steering, n — pyJieBoe yIpaBJieHHE

steering wheel — pyneBoe koseco

timing belt, n — 3y0uaTsIii peMeHb IPUBOIA

tyre, n — mmHa

tune- up — peryJmpoBKa

schedule, n — pacrincanue. pacrmopsaok

to wax, v — HaTUpaTh BOCKOM, MapauHUPOBATh

wear, n — H3HOC

wheel, n — xoneco

WOIN — U3HOILIEHHBII
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2.1. Say what the preventive maintenance includes. Make the list of
tips how to help the car to last longer.

2.2. Read the text below and complete your list of tips with the
information from the text.

Few basic car maintenance tips

Preventive maintenance is important to keep your car safe. With proper
care your car will last longer and some of the possible problems can be
avoided. Well-maintained car is not only safer, it’s also more economical
and produces less pollutions. If the car is well-maintained, you can expect
higher price when you decide to sell it.

Regular oil changes are very important to keep your engine in a good
shape. Wash your car regularly, wax it once in a while to keep the car body
shiny and free from corrosion. Take care of any minor concerns as soon as
you can, so it won’t cause serious problems and an expensive repair later.
Avoid overheating the engine.

Changing spark plugs, air filter, timing belt and other items according to
maintenance schedule may save you from costly repairs. Use only original
parts.

2.3. Answer the following questions.

1. Preventive maintenance is important to keep the car safe, isn’t it?

2. Why should we take care of any minor concerns as soon as possible?

3. What a driver or a car mechanic should do to keep the engine in a
good shape?

4. Do we need to undertake anything if the fuel filter is dirty?

5. What fault device can cause loss of engine power and increased fuel
consumption?

2.4. Give the English equivalents to the word combinations and
phrases.

[IpodmmakTrdeckoe 00CITyKUBaHUE, BpEMS OT BpEMEHH, yoepeub Ky30B
OT KOPPO3HH, BBI3BIBATH CEPbE3HBIC MPOOJIEMBI, CONEPKaTh JBUTATEIh B
XOpOIIIEM COCTOSHHH, MallliHa MPOCITYXUT JOJbIIe, MOXHO HW30eXKaTh
pobieM.
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2.5. There are certain vehicle components that need periodical
replacement. Make up sentences to explain what damages the faulty
device can cause, using the information from the table.

Example: Dirty fuel filter may cause engine stalling and loss of engine
power.

Device Damage the faulty device can cause
dirty fuel filter engine stalling and loss of engine power
dirty air filter loss of engine power, increased fuel con-
sumption, air flow sensor failure, etc.
old engine coolant loses its anti-corrosive and other characteristics

and may cause water pump to fail

spark plugs spark plugs replacement can signifi cantly
improve the engine performance

timing belt cause serious engine damage, especially if it’s a
diesel engine

fuel injectors a problem with fuel consumption

2.6. Read the text and fill in the gaps with the words and word
combinations: pressure, plugs, filter, injectors, tune-up, oil, gas, warmed up.

Few tips how to improve emission test results

— Change the engine ... before testing. For old or high mileage car
(aBTOMOOWMITH ¢ 6ompIIUM TpoOerom) using thicker oil may help.

— Change the spark ... and the air ... if you changed them a long time
ago. — Complete ... may be an option for older cars.

— Flushing (mpomsiBanue) the fuel ... usually helps. Before the test:

— Check and adjust a tyre ... .

— Fill the car with premium ... .

— Make sure, the engine is fully ... before test.

2.7. Read the following text and fill in the gaps with the words
below.

Level, replace, plugs, adjust, forwards, faults, start, fill, clean, recharge,
broken, repaired, replaced.
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Finding a fault in a car

If your car doesn’t ... in the morning, you should check three things
first: the battery, the fuel ... and the spark ... . It is easy to repair these ... .
If the battery is flat, you should ... it. If this doesn’t work, you should ... it.
If the petrol tank is empty, ... it up. If the spark plugs are dirty, ... them,
and if the gap in a spark plug is too narrow or too wide, ... it to the correct
width.

If your car doesn’t start, the petrol pump may be ..., or the fuel pipe
may be blocked. If the pump is broken, it must be ... or replaced. If the fuel
pipe is blocked, take it off and unblock it.

If there is a loud CLICK! When you turn the key, the starter motor may
be jammed. If it is, you can try to release it by pushing the car ... and
backwards (in 2nd gear). If the car still doesn’t start, the starter motor
should be repaired or ... .

2.8. Use the information from the text to complete the dialogue. Act
it out.

Client: Could I ask you for advice? You see, my car doesn’t start in the
morning. What should I do?

You: ....

Client: But I checked the battery yesterday. It was flat. 1 tried to
recharge it, but it was still flat. What do I do next?

You: ....

Client: If the gap in a spark plug is too narrow, how to adjust it?
You: ....

Client: How do you know that the starter motor might be jammed?
You: ... .

Client: How can I repair this fault? You: ... .

Client: But I pushed the car forwards and backwards, the starter still
didn’t work.

You: ....

Client: Thank you. You were very helpful.

2.9. Speak about the role of preventive maintenance in keeping the
car in a good shape.
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2.10. Read the following text and find the English equivalents to the
word combinations below.

Hononnums ezo, na ommemke «lloanvlily, Oaiime maciy cmeus, wyn
07151 U3MepeHUsl YPOBHSL MOMOPHO20 MACAd, 8blMpPUme e2o.

How to check the oil level

Stop the engine. Wait for a while to let the engine oil pour
down to the oil pan. Pull the engine oil dipstick, usually it has
a bright handle saying “engine oil”.

Wipe it off with a clean rag or tissue. Then insert it back
all the way down into its place.

Now, pull the dipstick again and check the oil level.
Normally it should be at “FULL” mark. You can see that it’s a
bit lower. It’s not a big problem yet, but it’s better to top it up.

2.11. Arrange the sentences in the correct order to consult your
client how to top up the engine oil.

1. Wait for a minute to let the oil pour down.

2. Add a little amount of the oil.

3. It would be better to add the same type and brand of the engine oil as
you already have in the engine.

4. Don’t forget to install the dipstick back and close the oil filler cap
when you finish.

5. Check the oil level again with the dipstick.

6. If it’s still low, add some more. But don’t overfill it.

2.12. Depending on the colour of the oil it is necessary to undertake
this or that action. Fill in the table, using the expressions below.

The colour of the oil Action needed

a) too black

b) white (coffee with milk colour)

c) slightly-brown

d) dark-brown, but still transparent

1.it’s O.K.
2. it’s definitely time to change it
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3. it’s admissible but it’s better to change it soon
4. it means the engine coolant mixes with the engine oil because of
some internal engine problem

2.13. Read the text and restore the word order in the underlined
word combinations.

How to check automatic transmission fluid

Place your car at a level surface and parking engage the brake. Start the
engine. Set transmission shifter in “P” (Park) position, and let the engine
idle. On some cars this procedure may be different, check the manual
owner’s (pyKoBOICTBO moyib3oBaTens) for details.

Pull the transmission dipstick. Wipe off it with a clean lint free rag.
Then insert it back carefully all the way down into its place.

Pull again and check level the fluid. If the engine is cold, it should be
within “COLD” marks. If the car was driven and is fully warmed up, the
level should be at the upper end of mark the “HOT”. If it’s just a little bit
lower I wouldn’t worry about it. Otherwise I’d top it up. Check the fluid
condition also. If it’s too black and dirty with burnt smell — your
transmission is not going to last. Normally it clean should be and
transparent. The new fluid comes red. Over the time it becomes brownish. If
it is brown, check your owner’s manual, may be it’s time change to it. Some
manufacturers require to change the transmission fluid at 30,000 or 50,000
miles. Others specify that you never have to change it — check what’s your
car owner’s manual says.

2.14. Arrange the sentences in the correct order to consult your
client how to top up the transmission fluid.

1. Recheck the level again.

2. It’s very important to use only specified transmission fluid — check
your owner’s manual or simply visit your local dealer, they always have
proper transmission fluid in stock.

3. Add a small amount of the fluid through the dipstick pipe.

4. Do not overfill, it also may cause problems with your transmission.

5. Wait for a few minutes — let the fluid flow down.
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2.15. Low coolant level will cause engine overheating, which may
cause serious damage to the engine. Depending on the level of the
engine coolant it is necessary to undertake this or that action. Look at
the picture and fill in the table, using the expressions below:

The level of the engine

Action needed
coolant

a) coolant level is lower than
“LOW” mark

b) coolant level is between
“LOW?” and “FULL” marks
in the coolant overflow tank

¢) there is no coolant in
overflow

1) It’s OK
2) Top it up
3) Have your car inspected in the garage, possibly there is a coolant leak

2.16. Make up a dialogue in which a car mechanic consults a client
on how to check the oil level.

SUPPLEMENTARY READING

TEXT 1
1. Match the translation:
mechanical engineer a. JOJTHH CPOK CITYKOBI
to deal (with) b. 3amycTUTh B MaCCOBOE MPOU3BOJICTBO
designing cars C. MMOABEPraTh UCIBITAHUSIM
to put into mass production  d. mIaBHOE cuEIIEHUE
long service life €. 0TBeYaTb COBPEMEHHBIM TPEOOBaHHUAM
driving safety f. umeTh neno (¢ KeM-JI., 4eM-I1.)
to meet up-to-date demands  g. HageXKHBIE TOPMO3a U PYJIEBOE YIIPABICHUE —
smooth-acting clutch h. 6e3o0macHOCTE €351 (BOXKICHHS)
silent gearbox 1. OecrryMHas KopoOka mepead
dependable brakes
and steeringsystem j- MH)KEHEep-MeXaHUK
to subject to tests k. KoHCTpyHpOBaHHE aBTOMOOHIIEH
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2. Translate into Russian:

mechanical, mechanism, specialist, industry, phase, technology, process,
laboratory, test, fact, automobile, engineer, method, principle, corrosion,
type, material, comfortable.

3. Read the text:

AUTOMOBILE PRODUCTION

1. Specialists in automobile industry deal with designing and
manufacturing cars, so they should know that the production of the
automobile comprises the following phases:

Designing,

Working out the technology of manufacturing processes,

Laboratory tests,

Road tests.

Mass production (manufacturing).

2. Why is it necessary to know all these facts?

It is important to know them as before the automobile (car or truck) is
put into mass production, it should be properly designed and the automobile
must meet up-to-date requirements.

3. What are these requirements?

The automobile must have high efficiency, long service life, driving
safety, ease of maintenance and pleasant appearance.

In order to obtain all these qualities engineers should develop up-to-date
methods of designing cars, using new types of resistant to corrosion light
materials. Also it is important to know computer science because it is
intended to shorten the time between designing and manufacturing.
Computers offer quick and optimal solutions of problems.

But before the car is put into mass production all its units and
mechanisms are subjected to tests, first in the plant's laboratory, then the car
undergoes a rigid quality control in road tests. Only then the car is put into
mass production. Why are these tests required? What qualities are required
of the automobile? The modern automobile must be rapid in acceleration,
must have smooth acting clutch, silent gearbox, dependable brakes and
steering system, as well as pleasant appearance. Also it must be comfortable
and have all conveniences.
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. Translate paragraphs 3 and 4 into Russian.

. Match answers to the questions:

What phases does the production of the automobile comprise?

What requirements must the automobile meet?

Why are cars subjected to road tests?

What qualities are required of the automobile?

Why is it important for the specialists in automobile industry to know

computing methods?

Answers:

a.

It must have high efficiency, long service life, driving safety, ease of

maintenance and pleasant appearance.

b.

They should be able to develop up-to-date methods of designing cars

and shorten the time between designing and manufacturing.

¢ Because they must meet up-to-date requirements.

d. Designing, working out technological processes, laboratory and road
tests, mass production.

€.

It must be rapid in acceleration, must have smooth acting clutch,

silent gearbox, dependable brakes and steering system.

6.
L.

Match the beginning to the ending:

The cars are subjected to road tests in order....

a) to shorten the time between designing and manufacturing

2.
3.

to meet up-to-date requirements

to work out new technological processes
The car must have the following units....
The car must have the following qualities....

a) high efficiency, long service life, driving safety and pleasant
appearance;

b) smooth acting clutch, silent gearbox dependable brakes and steering
system.
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1. Match the translations:

body

car wheels

power train

power plant

springs

steering system
clutch

final drive

engine crankshaft
push down the pedal

TEXT 2

a. TOpMO3a CpabaThIBAIOT
b. cunoBas nmepenayda
C. TTIaBHas mepeava

d. KoleH4YaThIN Ball ABUTATEIS

€. HA’)KMMATh Ha I1ieaajib
f. cunoBas ycraHOBKa
g. KoJieca aBTOMOOHIIS
h. pama ¢ ocamm

1. TOIUTMBHAS cCUCTEMa
Jj- pyneBas cucrema

k. cuennenue

1. BcrioMorarenbHbIe yCTpOCTBa
m. CUCTEMA CMa3KH

n. Ky30B

0. PECCOPEI

brakes are applied
frame with axles
fuel system
lubricating system
accessories

2. Translate into Russian:

automobile, chassis, speedometer, electric, system, cylinder, cardan,
control, hydraulic, pedal, accessories, differential.

3. Read the text:

COMPONENTS OF THE AUTOMOBILE

1. Basically, the automobile consists of three parts: the power plant, or
the engine, the chassis and the body. To these may be added the accessories:
the heater, lights, radio, speedometer and other devices.

2. The power plant or engine is the source of power that makes the
wheels rotate and the car move. It includes electric, fuel, cooling and
lubricating systems. Most automobile engines have six or eight cylinders.

3. The chassis consists of a power train, frame with axles, wheels and
springs. The chassis includes brakes and steering system.

4. The power train carries the power from the engine to the car wheels
and contains the clutch, gearbox, propeller or cardan shaft, differential and
the final drive.
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5. The clutch is a friction device connecting (or disconnecting) the
engine crankshaft to the gears in the gearbox. It is used for freeing the
gearbox from the engine and is controlled by the clutch pedal.

6. Brakes are important mechanisms of the car. They are used to slow or
stop the car. Most braking systems in use today are hydraulic. They are
operated by the brake pedal. When the driver pushes down on the brake
pedal, they are applied and the car stops.

4. Give written translation of paragraphs 1,3,5,6.
5. Match the questions to the answers.

What are the main basic parts of the automobile?
What does the chassis consist of?

What units does the power train contain?

What is the function of the clutch?

Why are brakes needed?

Answers:

a. The clutch, gearbox, cardan shaft and the final drive.
b. Freeing the engine from the gearbox.

¢ The power plant, the chassis and the body.

d. A power train, frame with axles, wheels and springs.
e. To slow or stop the car.

6. Match the beginning to the ending:

1) The mechanism used for stopping the car is....

2) The mechanism used for changing the speed is....

a) clutch

b) gearbox

c) brakes

3) The mechanism used for connecting (or disconnecting) the engine
from the gearbox is ....

a) brakes

b) clutch

c) steering system

4). The unit carrying the power from the engine to the car wheels is....

a) power plant
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b) power train
¢) chassis

5). The instrument measuring the speed of the car is...

a) heater
b) lights
¢) speedometer

1. Match the translations:

internal combustion engine
combustion chamber
stroke

piston

top dead centre

bottom dead centre
four-stroke cycle engine
two-cycle engine
crankshaft

intake stroke

valve opening

fuel system

power stroke

exhaust

2. Translate into Russian:

TEXT 3

a. TIOpIIeHb
b. BepxHAI MepTBasg TOUKa

C. YETBHIPEXTAKTHBIN IBUTATEIh

d .xoeH4aTHIi Bad

€. OTBEpCTHUE KilaraHa

f. IBUTaTENb BHYTPEHHETO CrOPaHUS
g. HIDKHSISI MepTBasl TOUKa

h. ToruBHas cucTtemMa

1. TaKT BIpBICKA (TOTUIHBA)

j. IBYXTaKTHBIA IBUTATENb

k. kamepa cropaHus

1. Xom, TakT (TTOPIITHS)

m. BBIXJION

n. paboYuii X0 MOPIITHSI

cylinder, automobile, limit, centre, cycle, compression, gas.

3. Read the text:

THE ENGINE

The engine is the source of power that makes the car move. It is usually
called an internal combustion engine because gasoline is burned within its
cylinders or combustion chambers. Most automobile engines have six or

eight cylinders.
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The operating cycle of the four-stroke engine that takes place in the
engine cylinder can be divided into four strokes. The upper limit of the
piston movement is called the top dead centre. The lower limit of piston
movement is called the bottom dead centre. A stroke is the piston movement
from the top dead centre to the bottom dead centre or from bottom dead
centre to the top dead centre. In other words, the piston the completes a
stroke each time it changes the direction of its motion.

Where the entire cycle of events in the cylinder requires four strokes
(two crankshaft revolutions), the engine is called a four-stroke cycle engine.
The four strokes are: intake, compression, power and exhaust.

Two-cycle engines have also been made, and in such engines the entire
cycle of events is completed in two strokes or one revolution of the
crankshaft.

On the intake stroke the intake valve is opened. The mixture of air and
vaporized gasoline is delivered into the cylinder through the inlet valve. On
the compression stroke the inlet valve is closed so that the mixture can be
compressed. On the power stroke both valves (inlet and exhaust) are closed
in order to raise pressure during the mixture combustion. On the exhaust
stroke the exhaust valve is opened to exhaust the residual gas.

4. Write the translation of paragraphs 2 and 5.
5. Match the questions to the answers:

What is the top dead centre?

What is the bottom dead centre?

When the engine is called a four-stroke cycle engine?

When the engine is called a two-cycle engine?

What kind of strokes can the events in the engine cylinder be divided

into?
Answers:

a. When the entire cycle of events is completed in two strokes.

b. The lower limit of the piston movement.

c. The upper limit of the piston movement.

d. When the entire cycle of events in the cylinder is completed in four
strokes.

e. Intake, compression, power and exhaust strokes.
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6. Finish the sentences:

l1An internal combustion engine is called so because gasoline is
burned....

a) inside the combustion chamber

b) outside the combustion chamber

2. The upper limit of the piston movement is called...

3. The lower limit of the piston movement is called....

a) the bottom dead centre

b) the top dead centre

4. The four-cycle engine requires....

a) two strokes of piston movement

b) four strokes of piston movement

5. The mixture of air and gasoline is delivered into the cylinder....

a) on the power stroke

b) on the exhaust stroke

¢) on the intake stroke

d) on the compression stroke



MODULE 3
CHEMICAL ENGINEERING

UNIT 1. What is Chemical Engineering

Vocabulary

acid, n — kucnoTa (stearic acid — creapuHOBast)

beneficial, adj — 6maroTBopHLIii; MONE3HBIN; IETUTETBHBIN; BBITOTHBINA

to bind, v — cBA3BLIBaTH

CEO (chief executive officer), n — eTWHOJWYIHBIA HCIIOTHUTEIBHBII
opraH

deposition, n — BBITTaficHUE; BEITaAeHUE (OCAKICHHUE)

derivative, n — TpPOM3BOAHOE COEAWHEHHE, MNPOAYKT XHMHUYECKUX
MpeBpaIleHU

distillation, n — TUCTUIUIALIMSA; IEPETOHKA; OYHUIIICHUE

elastomer, n — ynpyruit moiaumep; 3aactoMep (Ipruoop)

to employ, n — ynotrpeOsaTh; UCIOJIL30BaTh; IPUMCHSITH;

to envy, n — 3aBUA0BaTh

explosive, n — B3pbIBYATOE BELIECTBO

fertilizer, n — ynoOpurenb; MUHEpaIbHOE yA0OpEHUE;

flavor, n — 3amax; oTAyNIKa; NPUBKYC; apoMar

fragrance, n — Giaroyxanue; 6J1arOBOHHE; apOMaTU3aTOP

inherent, adj — cBOICTBEHHBIN; HEOTHEMIIEMBIN; IPUCYTIINH

lard, n — >up; Ma3b; TOIUVIEHBIH CBUHON KUP

medium, n — cpena

molten, adj — TIaBICHBIH, KUIKHIA, JIUTOH

momentum transfer — mepenada UMIybca

oleochemical, adj — oneoxumuueckuii, TPOAYKT nepepabOTKU Macem

refining (oil refining), n — paduaEpOBaHKE Macen; HEPTEOUNCTKA

scale-up, n — MmaciTabupoBaHue, TMHEHHOE yBETUUCHHE

solution, n — pacTBOpEHHOE COCTOSHUE; PACTBOP

solvent, n — pacTBOpUTENb, COJIBBEHT, Cpelia Il PACTBOPEHUS

to repell, n — orTankuBaTh; OTpaKaTh; OTOMBATE.
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1.1. Look at the picture and agree or
disagree with the statement “chemical
engineering is the nucleus of discovery”.

COMPUTER
SCINCE

1.2. Discuss these questions.

ELECTRICAL
ENGINEER!

[0 How is chemical engineering
connected with scientific fields given in
the picture?

[0 Which of these fields do you study
at NSTU?

[ What do you expect from being a chemical engineer? Are there any
future prospects in your career as a chemical engineer?

1.3. Fill in the words or word combinations from the list below.

chemistry, mathematics, chemical engineer, engineering, physics,
physical science, materials, research and development, chemicals

Chemical engineering is the branch of 1 that deals with
the application of 2 (e.g. 3 and 4 ),
with 5 , to the process of converting raw 6 or
7 into more useful or valuable forms. As well as producing
useful materials, chemical engineering is also concerned with
pioneering valuable new materials and techniques; an important form of
8 . A person employed in this field is called a
9 .

1.4. Read the sentences and fill in the missing information. Skim the
texts (A and B) and check your answers.

1. Chemical engineers do much more with chemistry than just make

. 2. The "Big Four" engineering fields consist of civil, ,

electrical, and chemical engineers. 3. Chemical engineers concern themselves
with the chemical processes that turn into valuable products.

1.5. Scan the texts (A and B) for the information you need to
complete the following statements.

e [tis true that chemical engineers are comfortable with chemistry and ...
e Chemical engineers should use such necessary skills as ...
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Text A

It is true that chemical engineers are
comfortable with chemistry, but they do
much more with this knowledge than just
make chemicals. In fact, the term
"chemical engineer" is not even intended
to describe the type of work a chemical
engineer performs. Instead it is meant
to reveal what makes the field different
from the other branches of engineering.

All engineers employ mathematics,
physics, and the engineering art to overcome technical problems in
a safe and economical fashion. Yet, it is the chemical engineer alone that
draws upon the vast and powerful science of chemistry to solve a wide
range of problems. The strong technical and social ties that bind
chemistry and chemical engineering are unique in the fields of
science and technology. This marriage between chemists and chemical
engineers has been beneficial to both sides and has rightfully brought the
envy of the other engineering fields.

The breadth of scientific and technical knowledge inherent in the
profession has caused some to describe the chemical engineer as the
"universal engineer". Despite a title that suggests a profession composed
of narrow specialists, chemical engineers are actually extremely
versatile and able to handle a wide range of technical problems.

muf(‘&l Pugine

ing

Text B

The "Big Four" engineering fields consist of civil, mechanical,
electrical, and chemical engineers. Of these, chemical engineers are
numerically the smallest group. However, this relatively small group holds
a very prominent position in many industries, and chemical engineers are,
on average, the highest paid of the "Big Four". Additionally, many chemical
engineers have found their way into upper management. A chemical
engineer is either currently, or has previously, occupied the CEO
position for: 3M, Du Pont, General Electric, Dow Chemical, Exxon,
BASF, Gulf Oil, Texaco, and B.F. Goodrich. Even a former director of
the CIA, John M. Deutch, was a chemical engineer by training.

45



More typically, chemical engineers concern themselves with the
chemical processes that turn raw materials into valuable products. The
necessary skills encompass all aspects of design, testing, scale-
up, operation, control, and optimization, and require a detailed
understanding of the various "unit operations", such as distillation, mixing,
and biological processes, which make these conversions possible.
Chemical engineering science utilizes mass, momentum, and energy
transfer along with thermodynamics and chemical kinetics to analyze and
improve on these "unit operations."

1.6. Look at the following words in bold in the texts and try to
explain them. Consult the dictionary if necessary.

chemicals, marriage, narrow specialist, versatile, prominent, raw materials,
encompass, conversion, to utilize

1.7. Answer the following questions.

1) Is the term "chemical engineer" intended to describe the type of
work a chemical engineer performs?

2) What fields of science do all engineers employ to overcome
technical problems in a safe and economical fashion?

3) What engineers draw upon the vast and powerful science of
chemistry to solve a wide range of problems?

4) How are chemistry and chemical engineering connected?

5) Why can the chemical engineer be called the "universal engineer™?

6) What do The "Big Four" engineering fields consist of?

7) Are chemical engineers numerically the largest group?

8) What position do chemical engineers hold in many industries?

9) What kind of processes do the chemical engineers concern with?

10) What are the necessary skills for the chemical engineer?

1.8. Fill in the words from the list below. Use the words only once.

ties, conversions, universal, recognized, to utilize, range, valuable, to
overcome, understanding, branches

1. to solve a wide of problems
2. strong technical and social

46



3. to turn raw materials into products

4. to make possible

5. technical problems

6. to describe the chemical engineer as the engineer
7. to require a detailed

8.to be all over the world

9. different of chemical technology 10.

natural resources.

1.9. Fill in the correct preposition and make sentences using the
completed phrases.

1) to be comfortable 6) average

2) to be different 7) to turn smth smth
3) to draw 8) the faculty
4) marriage 9) to lead

5) to consist 10) to be trained

1.10. Match the product types of chemical industry with their
examples.

Product Type: 1) inorganic products 2) organic products 3) ceramic
products 4) petrochemicals 5) agrochemicals 6) polymers 7) elastomers
8) oleochemicals 9) explosives 10) fragrances and flavors.

Examples: A) silica brick, frit B) polyethylene, Bakelite, polyester C)
nitroglycerin, ammonium nitrate, nitrocellulose D) acrylonitrile, phenol,
ethylene oxide, urea E) ammonia, nitrogen, sodium hydroxide, sulfuric acid
F) benzene, ethylene, styrene G) fertilizers, insecticides, herbicides H)
benzyl benzoate, coumarin, vanillin I) polyisoprene, neoprene,
polyurethane J) lard, soybean oil, stearic acid.

1.11. Fill in the words from the list below.

organic, polymers, elastomers, oleochemicals, explosives, chemical
processes, refining, chemical reactions, manufacture, solvents

As accepted by chemical engineers, the chemical industry involves the
use of 1 such as 2 and 3 methods to
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produce a wide variety of solid, liquid, and gaseous materials. Most of
these products are used in 4 of other items, although a
smaller number are used directly by consumers. 5 , pesticides,
lye, washing soda, and portland cement are a few examples of product used
by consumers. The industry includes manufacturers of inorganic- and

6 -industrial chemicals, ceramic products, petrochemicals,
agrochemicals, 7 and rubber (8 ), 9 (oils,
fats, and waxes), 10 , fragrances and flavors. Although the

pharmaceutical industry is often considered a chemical industry, it has
many different characteristics that put it in a separate category. Other
closely related industries include petroleum, glass, paint, ink, sealant,
adhesive, and food processing manufacturers.

1.12. Read the text below and look carefully at each line. Some of
the lines are correct, and some are incorrect. Find and correct the
mistakes.

Chemical Engineering degree

A Chemical Engineering degree can provide you an excellent
starting point to launch a variety rewarding careers. Chemical Engineers
are at the forefront of technology and their role in modern society is
becoming increasingly important.  Chemical Engineers design,
implement and supervise industrial processes where matter undergoes
change. This could be in the pharmaceutical, pulp and paper, food or
plastics industries example; anywhere where a transformation of matter
occurs. Chemical Engineers also play major role in the new,
emerging field of nanotechnology with applications in the development
of new materials, and devices. They also develop new processes
prevent pollutants from being released into our environment or to
remove them after they are already there. They decrease our energy use
increasing the efficiency in our fossil fuel refining plants, or by
experimenting with new forms of energy generation and storage.
Increasingly Chemical Engineers are becoming involved in the
control, manipulation and production of biological systems as well,
which have many important applications in the area of health care and food
production for example.
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1.13. Many students who are interested in chemistry think of
chemical engineering as their major — what is the difference? Both
disciplines deal with much the same things and there is much overlap,
but the basic differences are novelty and scale. Read the sentences and
fill in the blanks with proper word (A or B).

Chemist — A; Chemical engineer — B.

I.A is more likely to be developing new compounds and
materials; a is more likely to be working with existing
substances.

2. A deals with large scale reactions with factory scale
equipment.

3. The deals with small amounts of materials in glassware
on a laboratory. bench. The deals with large scale reactions
with factory scale equipment.

4. A may make a few grams of a new compound, while a

will scale up the process to make it by the ton, and at a profit.

5. The will be more concerned with heating and cooling
large reaction vessels, pumps and piping to transfer materials, and plant
design and operation, while a will be more concerned with

establishing the details of the reactions before the plant is designed.

1.13 As you know, there are more than thirty branches of
chemistry. Below you're given the names of the main fields the chemical
engineers work in.

What do these engineers deal with? Place the letter of the term
beside the correct definition.

Definition Term

1. Studies the separation, identification, and | a. Physical Chemist
quantification of the chemical components of natural and
artificial materials.

2. Develops a fundamental understanding at | b. Inorganic Chemist
the molecular and atomic level of how chemical reactions
occur.

3. Studies chemical processes in living|c. Organic Chemist
organisms and governs all living organisms and living
processes.
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4. Studies scientific structure, properties, |d. Analytical Chemist
composition, reactions, and preparation (by synthesis or by

5. Searches and uses new knowledge about | e. Medical Chemist
chemicals to improve the way we live and develops
products, such as synthetic fibers, drugs and cosmetics, and
processes, including oil refining and petrochemical
processing, that reduce energy use and pollution.

6. His work is based on understanding the | f. Biochemist
behavior and the analogues for inorganic elements, and
how these materials can be modified, separated or used—
often in product applications.

Main Branches of Chemical Engineering

The field of chemistry is now a very large one. There are more than 30
different branches of chemistry. Some of them are inorganic chemistry,
organic chemistry, physical chemistry, analytical chemistry, pharmaceutical
chemistry, nuclear chemistry, industrial chemistry, colloidal chemistry,
electrochemistry, magnetochemistry, and biochemistry.

Inorganic chemistry. It was originally considered that the field of
inorganic chemistry consists of the study of materials not derived from
living organisms. However, it now includes all substances except the
hydrocarbons and their derivatives.

Organic chemistry. At one time it was thought that all substances found
in plants and animals could be made only by using part of a living plant or
animal. The study of these substances, most of which contain carbon, was
therefore called organic chemistry. It is now known that this idea is quite
wrong. In 1828 Fr. Wohler, a German scientist, made an “organic”
substance using a simple laboratory process. Organic chemistry now merely
means the chemistry of carbon compounds.

Physical chemistry. This field of chemistry is concerned with those parts
of chemistry which are closely linked with physics as, for instance, the
behaviour of substances when a current of electricity is passed through
them.

Electrochemistry is concerned with the relation between -electrical
energy and chemical change. Electrolysis is the process whereby electrical
energy causes a chemical change in the conducting medium, which usually
is a solution or a molten substance. The process is generally used as a
method of deposition metals from a solution.
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Magnetochemistry is the study of behaviour of a chemical substance in
the presence of a magnetic field. A paramagnetic substance, i.e. a substance
having unpaired electrons, is drawn into a magnetic field. Diamagnetic
substances, i.e. substances having no unpaired electrons, are repelled by a
magnetic field.

Biochemistry. Just as the physical chemist works on the boundaries
between physics and chemistry, so the biochemist works on the boundaries
between biology and chemistry. Much of the work of the biochemist is
connected with food-stuffs and medicines. The medicines known as
antibiotics, of which penicillin is an early example, were prepared by
biochemists.

1.14. Answer the following questions.

1. How many different branches of chemistry are there? 2. Which are
the better known fields of chemistry? 3. What does inorganic chemistry deal
with? 4. Give an example of an inorganic compound. 5. How many
elements does water consist of? 6. What is the subject of electrochemistry?
7. What is the study of behaviour of chemical substances in the presence of
a magnetic field called? 8. What is the difference between paramagnetic and
diamagnetic substances? 9. By whom were the medicines known as
antibiotics prepared?

1.15. Fill in the blanks using appropriate words from the text.

1. Inorganic chemistry now all substances except the
and their . 2. Once scientists thought that all substances found in
and were organic. 3. chemist studies the
of substances when a current of is passed through them.
4, is generally used as a method of deposition metals from their
. 5. such as are prepared by biochemists.

1.16. Decide which word or word combination is defined in these
sentences.

1. a subdivision of a family, knowledge, etc.
2. a thing got from some particular source
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. the way of acting upon something under particular conditions

. the ordered movement of electrically charged particles

. a physical environment etc. of a living organism

. a conversion of a solid or gas into a liquid by mixture with a liquid

. the area of force around a magnet

. the limits of an area

. a substance used as food

0. a substance that can inhibit or destroy susceptible micro-organisms

— O 00 3 N L AW

UNIT 2. Technological Process in Chemical Industry:
Tools and Equipment

Vocabulary

beaker, n — MeH3ypKa, cTakaH (J1ab0paTOPHBIIT)

boiler, n — Goitnep, koTen

boiling flask, n — mmuHHOTOpNAsT KOMOA

borosilicate, n — GopacuinKaT; cMelaHHask COJIb OOPHOM M KpeMHEBOM
KHCIIOT

cork, n — mpoOKa; JTaKMyCOBBIH SIT€Ib (KPACUTEh)

culture tube, n — mpoOupKa ¢ BEIpOCIIeH KyIbTYPOH

distillation column, n — IUCTHIUIANIMOHHAS KOJIOHHA; OpakHas
KOJIOHHA

extruder, n — IMpPUI-MalINHA; SKCTPY3UBHBIA TPECC; BHITAIKHBATEI;
paciiaBuTeINb

flask (volumetric), n — mepHas 1abopaTropHast Koyi0a, TUKHOMETP

funnel, n — BopoHka, Tpy0a, JHIMOXO]T

furnace, n — rmeup, Tonka

graduated cylinders, n — TpaxynpoBaHHBIH(KAIMOPOBOYHBIN) IIHITHMH/IP

lab glassware, n — maboparopHas nocyaa

lid, n — xpblIIIKa, KOIMa4yoK

lip, n — kpaii, CKoC, KpOMKa, HOCHK COCY/1a

particulate counter, n — cCHETUMK YaCTHUI] PACIBIIICHHOCTH

pipet, pipette, n — mUmIeTKa
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recovery system, n — pereHepaldOHHas YCTAHOBKA; CHCTEMa
BO3BpalllCHU

safety goggles, n — 3aKpbIThIE 3aIIUTHBIE OYKH

seal, n — mevaTs, 3aKyrnopKa; YKyHOPHUTh

shatter, v — pa3pymarbcs; pacKaabIBaThCS

sieve, n — CHTO, PEIIETO

spout, n — TopJoBHHA; KEMT00, HOCHK cocyaa

transfer pump, n — nepekavMBarONINii HACOC, TPAHCIIOPTUPYOLIHMI HACOC.

2.1 Answer the questions

1. What kinds of chemical equipment do you know?

2. Choose words from the list to label the pictures:

Fraction distillation column; extruder; boilers; reactor; furnace; mixer;
centrifuge; heat exchanger.

3. What are these kinds of equipment used for?

2.2. Work in pairs and describe the following unit operations:
distillation, crystallization, dissolution, filtration and extraction.

53



2.3. Match the terms to the definitions and compare it with your

ideas to check yourselves.

distillation the process of evaporating or boiling a liquid
and condensing its vapour;
purification or separation of mixture by using
different evaporation rates or
boiling points of their components

extraction conversion of liquid into solid

dissolution the act of extracting or the condition of being
extracted

crystallization the act or process of filtering

filtration the resolution or separation into component

parts; disintegration; destruction
by breaking up and dispersing

2.4 Read the following extracts about chemistry lab glassware.
Match the pictures with their definitions (A-J) and underline the
names of the lab equipment you see in the pictures. What are these
pieces of lab glassware used for?
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TEXT A

A Erlenmeyer flasks are used to measure, mix, and store liquids. The
shape makes this flask very stable. They are one of the most common and
useful pieces of chemistry lab glassware. Most Erlenmeyer flasks are
made of borosilicate glass so that they can be heated over a flame or
autoclaved. The most common sizes of Erlenmeyer flasks are 250 ml and
500 ml. However, they can be found in 50, 125, 250, 500, 1000 ml. You
can seal them with a cork or stopper or place plastic or paraffin film or a
watch glass on top of them.

B No lab would be complete without beakers. Beakers are used
for routine measuring and mixing in the lab. They are used to measure
volumes to within 10% accuracy. Most beakers are made from
borosilicate glass, though other materials may be used. The flat bottom
and spout allow this piece of glassware to be stable on the lab bench or hot
plate, plus it's easy to pour a liquid without making a mess. Beakers are
also easy to clean.

C Test tubes are round-bottom cylinders, usually made of
borosilicate glass so that they can withstand temperature changes and resist
reaction with chemicals. In some cases, test tubes are made from plastic.
Test tubes come in several sizes. The most common size is smaller than
the test tube shown in this photo (18x150mm is a standard lab test tube
size). Sometimes test tubes are called culture tubes. A culture tube is a test
tube without a lip.

D Volumetric flasks are used to accurately prepare solutions for
chemistry. This piece of glassware is characterized by a long neck with a
line for measuring a specified volume. Volumetric flasks usually are made
of borosilicate glass. They may have flat or round bottoms (usually flat).
Typical sizes are 25, 50, 100, 250, 500, 1000 ml.

E Graduated cylinders are used to measure volumes accurately. The
can be used to calculate the density of an object if its mass is known.
Graduated cylinders usually are made from borosilicate glass, though there
are plastic cylinders, too. Common sizes are 10, 25, 50, 100, 250, 500,
1000 ml. Choose a cylinder such that the volume to be measured will be
in the upper half of the container. This minimizes measurement error.

F A Florence flask or boiling flask is a round-bottom borosilicate glass
container with thick walls, capable of withstanding temperature
changes. Never place hot glassware on a cold surface, such as a lab
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bench. It's important to inspect a Florence flask or any piece of glassware
prior to heating or cooling and to wear safety goggles when changing the
temperature of glass. Improperly heated glassware or weakened glass
may shatter when the temperature is changed. Additionally, certain
chemicals may weaken the glass.

G Petri dishes come as a set, with a flat bottom dish and a flat lid
that rests loosely over the bottom. The contents of the dish are exposed to
air and light, but the air is exchanged by diffusion, preventing ontamination
of the contents by microorganisms. Petri dishes that are intended to be
autoclaved are made from a borosilicate glass, such as Pyrex or Kimax.
Single-use sterile or non-sterile plastic petri dishes also are available. Petri
dishes commonly are used for culturing bacteria in a microbiology lab,
containing small living specimens, and holding chemical samples.

H A funnel is a conical piece of glass or plastic that is used to transfer
chemicals from one container to another. Some funnels act as filters, either
because of their design or because of filter paper or a sieve placed on the
funnel. There are several different types of funnels.

I Glass bottles with ground glass stoppers are often used to store stock
solutions of chemicals. To avoid contamination, it helps to use one bottle
for one chemical. For example, the ammonium hydroxide bottle has
to be used only for ammonium hydroxide.

J Pipets (pipettes) are used to measure and transfer small volumes.
There are many different types of pipets. Examples of pipet types
include disposable, reusable, autoclavable, and manual. Pipets or pipettes
are droppers calibrated to deliver a specific volume. Some pipets are
marked like graduated cylinders. Other pipets are filled to a line to
reliably deliver one volume again and again. Pipettes may be made of
glass or plastic.

2.5. Match the tools and pieces of equipment with their functions.

Tools / equipment Function

1. Oil Pre -Heaters a) used to settle the output from the reactor into its separate
fractions, typically methyl-esters and glycerol.

2. Biodiesel Reactor | b) to weigh out chemicals such as lye.

3. Methoxide Mixer |c) used to calculate the correct dosing of catalyst based on
oil quality.

4. Settling Tanks d) used for water removal and used to heat oil to correct
temperature for transesterification.
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Tools / equipment

Function

5. Washing system

e) used to move oil from each aspect of the biodiesel
process e.g. from reactor to a settling tank.

6. Final storage

f) used to mix lye and methanol for the tranesterification
process.

7. Oil Storage

g) This can range from IBC's to underground / over ground
storage tanks or even a fuel tanker for delivery to customer.

8. Transfer Pumps

h) used to batch correct quantities of methanol and oil.
Many systems will use level indicators to achieve the same
thing.

9. Scales

1) used to perform transesterification on pre heated feedstock
oil and methoxide (Other catalysts can be used but
methoxide is most common).

10. Flow meters

j) Once again storage for your feedstock oil, which could be
IBC's or general storage tanks.

11. Titration testing
equipment

k) used to purify biodiesel to commercial standards for use
in modern diesel powered vehicles.

12. Centrifuge

1) used to recover methanol from produced biodiesel to raise
quality and to recover methanol from glycerol. Methanol
recovery can be considered as a product that can be re-used
to lower costs and as one stage of the glycerol purification
process.

13. Gas m) used at various stages of production to indicate quality is
Chromatagraph being maintained.

14. Particulate n) used to analyze the quality of feedstock oil and to check
counters quality of produced biodiesel

15 Methanol recovery
system

0) can be used to remove water, and particles separate
glycerol from biodiesel instead of settling.

2.6. Fill in the gaps with the appropriate word from the list below.

Specialists, petroleum, quality, valves, assurance, building, gas

At present JSC Sumy Frunze

is one of leading machine-

1 complexes in Europe manufacturing equipment for oil, gas
and chemical industries. The unique types of chemical equipment,

centrifuges,

compressors and 2
compressor packages, pumps and gas pipeline 3

turbine driven centrifugal
, oil field

equipment and drill collars is not a complete list of manufactured

products. The

huge

production  potential, high quality and

57




professionalism of 4 , availability of advanced testing

benches and Quality 5 System valid in company,
corresponding to ISO 9001 Standard, allow performing on reliable and
high 6 level any complex of works beginning with manufacture

of the individual package up to construction of up-to-date 7
refinery on EPC Contract terms.

2.7. a) Study the following information about acetylene.
Acetylene

Acetylene (C2H2), a compound of carbon and hydrogen, is a
colorless, highly flammable gas. It is slightly lighter than air and has a
garlic-like odor. Acetylene is stored in high pressure cylinders filled with
a porous material and containing acetone, into which the acetylene is
dissolved. Unless dissolved in a solvent, acetylene will dissociate at
pressures above 15 psig and form lamp black and hydrogen. Heat is
generated with dissociation, which in turn, produces a danger
of explosion. Acetylene is manufactured by the reaction of water with
calcium carbide. It is also manufactured by thermal cracking of
hydrocarbons, or by partial combustion of methane and oxygen.

b). In groups complete the table using the words/word
combinations from the text above. See the examples in italics.

Process Equipment (Raw) material Action

distillation gas heated reformer | gas to be compressed
sulfur compounds | to be purified by

2.8. Use the words given in capitals to form the words that fit in the
spaces.

The DSTS500 temperature 1 , and the INDICATE
DSX500 transmitter thermometers are wide range,
high accuracy units designed for 2 where APPLICATE

accurate and reliable temperature monitoring and
transmitting are critical. Both offer high precision
temperature 3 technology and feature a 1- MEASURE
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in. high LCD display — readable from 30 ft. away.
They are available in a 4 of standard and VARY
custom built probe configurations including MIG
standard tapered bulb for drop-in direct MIG

5 . The quick disconnect option allows REPLACE
the user to remove the probe and meter for
calibration without 6 the permanently REMOVE

installed cable. The adjustable angle probe option

allows easy adjustment of the display for the best

viewing option. Special 7 can be CONFIGURATE
supplied for tight fit installations. Temperature range

is -328°F to 1,472°F (-200° to 800°C).

2.9. Design Power Point slides and prepare a short presenta-
tion about a technological process of a chemical product.

SUPPLEMENTARY READING

TEXT 1

Selection of plant location for establishing a chemical industry

The geographical location of the plant contributes a lot to the
success of any chemical business venture. Utmost care and judgment is
required to select the plant site, and many different factors must be
considered while selecting the plant site.

The plant site should be ideally located where the cost of production
and distribution can be at a minimum level. Also there has to be a good
scope for plant expansion and a conducive environment, safe living
conditions for easy plant operation. But other factors, such as safe living
conditions for plant personnel as well as the surrounding community are
also important.

The major factors in the selection of chemical plant sites are raw
materials, markets, energy supply, climate, transportation facilities, and
water supply. For a preliminary survey, the first four factors should
be considered. On the basis of raw materials availability, market
survey, energy supply, and climate, acceptable locations can usually be
reduced to one or two general geographical regions.
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In the second step, the effects of transportation facilities and water
supply are taken into account. This permits reduction of the possible
plant location to few general target areas. These areas can be reduced
further by considering all the factors that have an influence on plant
location.

As a third step, a detailed analysis of the remaining sites can be made,
exact data on items such as freight rates, labor conditions, tax rates,
price of land, and general local conditions can be obtained. The various
sites can be inspected and appraised on the basis of all the factors
influencing the final decision. The final decision on selecting the plant
site should take into consideration all the factors that can affect the ultimate
success of the overall plant operation.

The choice of the final site should be based on a detailed
survey of various geographical areas, and ultimately, on the advantages
and disadvantages of available real estate. An initial outline regarding the
plant location should be obtained before a design project reaches the
detailed estimate stage, and a firm location should be established upon
completion of the detailed estimate design. The factors that must be
evaluated in a plant location study indicate the need for a vast amount of
information.

TEXT 2

Task: Read the text and design a scheme or diagram for presen-
ting the products of Chemical Industry

Product Category Breakdown

Sales of the chemical business can be divided into a few broad categories,
including basic chemicals (about 35 to 37 percent of the dollar output), life
sciences (30 percent), specialty chemicals (20 to 25 percent) and consumer
products (about 10 percent).

Basic chemicals is a broad chemical category including polymers, bulk
petrochemicals and intermediates, other derivatives and basic industrials,
inorganic chemicals, and fertilizers. Typical growth rates for basic
chemicals are about 0.5 to 0.7 times GDP (Gross Domestic Product). The
major markets for plastics are packaging, followed by home construction,
containers, appliances, pipe, transportation, toys, and games. The largest-
volume polymer product, polyethylene (PE), is used mainly in packaging
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films and other markets such as milk bottles, containers, and pipe. Polyvinyl
chloride (PVC), another large-volume product, is principally used to make
pipe for construction markets as well as siding and, to a much smaller
extent, transportation and packaging materials. Polypropylene (PP), similar
in volume to PVC, is used in markets ranging from packaging, appliances,
and containers to clothing and carpeting. Polystyrene (PS), another large-
volume plastic, is used principally for appliances and packaging as well as
toys and recreation. The leading man-made fibers include polyester, nylon,
polypropylene, and acrylics, with applications including apparel, home
furnishings, and other industrial and consumer use. The principal raw
materials for polymers are bulk petrochemicals.

Chemicals in the bulk petrochemicals and intermediates are primarily
made from liquefied petroleum gas (LPG), natural gas, and crude oil. Their
sales volume is close to 30 percent of overall basic chemicals. Typical
large-volume products include ethylene, propylene, benzene, toluene,
xylenes, methanol, vinyl chloride monomer (VCM), styrene, butadiene, and
ethylene oxide. These chemicals are the starting points for most polymers
and other organic chemicals as well as much of the specialty chemicals
category.

Other derivatives and basic industrials include synthetic rubber,
surfactants, dyes and pigments, turpentine, resins, carbon black, explosives,
and rubber products and contribute about 20 percent of the basic chemicals'
external sales. Inorganic chemicals (about 12 percent of the revenue output)
make up the oldest of the chemical categories. Products include salt,
chlorine, caustic soda, soda ash, acids (such as nitric, phosphoric, and
sulfuric), titanium dioxide, and hydrogen peroxide. Fertilizers are the
smallest category (about 6 percent) and include phosphates, ammonia, and
potash chemicals.

Life sciences (about 30 percent of the dollar output of the chemistry
business) includes differentiated chemical and biological substances,
pharmaceuticals, diagnostics, animal health products, vitamins, and crop
protection chemicals. While much smaller in volume than other chemical
sectors, their products tend to have very high prices — over ten dollars per
pound — growth rates of 1.5 to 6 times GDP, and research and development
spending from 15

to 25 percent of sales. Life science products are usually produced with
very high specifications and are closely scrutinized by government agencies
such as the Food and Drug Administration. Crop protection chemicals,
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about 10 percent of this category, include herbicides, insecticides, and
fungicides.

Specialty chemicals is a category of relatively high valued, rapidly
growing chemicals with diverse end product markets. They are generally
characterized by their innovative aspects. Products are sold for what they
can do rather than for what chemicals they contain. Products include
electronic chemicals, industrial gases, adhesives and sealants as well as
coatings, industrial and institutional cleaning chemicals, and catalysts.
Coatings make up about 15 percent of specialty chemicals sales, with other
products ranging from 10 to 13 percent.

Consumer products include direct sale of chemical products such as
soaps, detergents, and cosmetics. Typical growth rates are 0.8 to 1.0 times
GDP.

TEXT 3

Task: Read the text “Chemistry Laboratory Safety Rules” and
choose an appropriate heading for each passage.

Chemistry Laboratory Safety Rules

Some rules are NOT made to be broken. That is true of the rules used in
a chemistry lab. They are really, truly for your safety and not your
humiliation. Read these and follow the recommendations for safe use and

disposal of the material.

You say, "But it's only water." Even if it is, how clean do you
think that glassware really is? Using disposable pipettes? I know lots of
people who rinse them and put them back! Learn to use the pipette bulb
or automated pipetter. Don't pipette by mouth at home either. Gasoline
and kerosene should be obvious, but people get hospitalized or die every
year, right? I know someone who used his mouth to start the suction on
a waterbed to drain it. Do you know what they put in some waterbed
additives? Carbon-14. Mmmm...radiation. He couldn't retch fast
enough! The lesson is that even seemingly harmless substances may be

dangerous!

A Material Safety Data Sheet (MSDS) should be available for every
chemical you use in lab.
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E

No sandals, no clothes you love more than life, no contact lenses,
and long pants are preferable to shorts or short skirts. Tie long hair back.
Wear safety goggles and a lab coat. Even if you aren't clumsy, someone
else in the lab probably is. If you take even a few chemistry courses you
will probably see people set themselves on fire, spill acid on themselves,
others, or notes, splash themselves in the eye, etc. Don't be the bad
example to others, remembered for all time for something stupid!
I

And know how to use it! Given that some people (possibly you) will
need them, know the Ilocations of the fire blanket, extinguishers,
eyewash, and shower. Ask for demonstrations! If the eyewash hasn't
been used in a while the discoloration of the water is usually sufficient
to inspire use of safety glasses.

I

For many chemicals, if you can smell them then you are exposing
yourself to a dose that can harm you! If the safety information says that a
chemical should only be used inside a fume hood, then don't use it
anywhere else. This isn't cooking class - don't taste your experiments!

ﬁ

Some chemicals can be washed down the drain, while others require a
different method of disposal. If a chemical can go in the sink, be sure to
wash it away rather than risk an unexpected reaction between chemical
'leftovers' later.

B
s tempting, but oh so dangerous... just don't do it!
8]

Don't haphazardly mix chemicals! Pay attention to the order in which
chemicals are to be added to each other and do not deviate from the
instructions. Even chemicals that mix to produce seemingly safe
products should be handled carefully. For example, hydrochloric acid
and sodium hydroxide will give you salt water, but the reaction could break
your glassware or splash the reactants onto you if you aren't careful!
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HE

Not after lab, on the assumption that it will be neater. Put data directly
in your lab book rather than transcribing from another source (e.g.,
notebook or lab partner). There are lots of reasons for this, but the
practical one is that it is much harder for the data to get lost in your lab
book. For some experiments, it may be helpful to take data before lab. No,
I'm not telling you to dry-lab or cheat, but being able to project likely data
will help you catch bad lab procedure before you are three hours or so into
a project. Know what to expect. You should always read the experiment in
advance.

A Don't Taste or Sniff Chemicals

B Do Not Pipette By Mouth — Never

C Don't Casually Dispose of Chemicals Down the Drain

D Read the Chemical Safety Information

E Don't Eat or Drink in Lab

F Dress Appropriately (for chemistry lab, not fashion or the weather)

G Don't Play Mad Scientist

H Identify the Safety Equipment

I Take Data During Lab



MODULE 4
MECHATRONICS AND ROBOTICS

UNIT 1. Mechatronics

Vocabulary

a prime example, n — myummuii, knaccudecknii mpumep (also a classic
example)

agile, adj — OpICTpBIIA

avionics, N — aBHAKOCMHUYECKOE AJIEKTPOHHOE 000pyIOBaHHE

collaboration, n — coBmecTHas paboTa, COTpYTHUIECTBO

flexible, adj — ruGkwuii

in the scope of — B mpenenax, B Macirabe

robustness, n — MPOYHOCTh, YCTOMYNBOCTD

stiffness, n — )KECTKOCTH

to advance, v — mponBurarbcs (Briepen)

to broaden, v — pacimpuTh

to call for, v — TpeGoBath

to coin (a word), v — mpuaymMaTh, BBECTH B YIIOTpebieHue (0 CIoBe)

to imply, v — mozxpa3ymeBath

to inherit, v — Hace10BaTh, IEPEHUMATH

to multiply, v — yBenmu4nBaThCS B KOJTMYECTBE

to originate, v — MPOUCXOANUTH (OTKYAa-TO), BOSHUKHYTh

to release, v — cienaTh TOCTYIIHBIM, BBITYCTUTh

to unify, v — 00beTUHATH

1.1. Before you read:

1) What is mechatronics? Can you give a definition?

2) What is the origin of the word?

3) Why is this field important?

4) What may be the difference between multi- and interdisciplinary?
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Text 1

Mechatronics

Mechatronics is a multidisciplinary field of science that includes a
combination of mechanical engineering, electronics, computer engineering,
telecommunications engineering, systems engineering and control
engineering. As technology advances, the subfields of engineering multiply
and adapt. Mechatronics' aim is a design process that unifies these subfields.
At the very beginning, mechatronics just included the combination of
mechanics and electronics; however, as technical systems have become
more and more complex the definition has been broadened to include more
technical areas.

The word "mechatronics" originated in Japanese-English. Tetsuro Mori,
an engineer of Yaskawa Electric Corporation, coined it. A company in
Japan registered the word "mechatronics" as trademark in 1971. Afterward
the company released the right of using the word to public, and the word
"mechatronics" spread to the rest of the world.

A mechatronics engineer unites the principles of mechanics, electronics,
and computing to generate a simpler, more economical and reliable system.
An industrial robot is a prime example of a mechatronics system; it includes
aspects of electronics, mechanics, and computing to do its day-to-day jobs.

Engineering cybernetics deals with the question of control engineering
of mechatronic systems. We may use it to control or regulate such a system.
Through collaboration, the mechatronic modules perform the production
goals and inherit flexible and agile manufacturing properties in the
production scheme.

Mechanical modeling calls for modeling and simulating physical
complex phenomena in the scope of a multi-scale and multi-physical
approach. This implies to implement and to manage modeling and
optimization methods and tools. The whole approach is systemic. If you wish
to open your mind to systems engineering or learn more about optimization
and multidisciplinary simulation technics, this specialty is for you.

A new variant of the field is biomechatronics, whose purpose is to
integrate mechanical parts with a human being, usually in the form of
removable gadgets such as an exoskeleton. Another variant is Motion
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control. The robustness of motion control is a function of stiffness and a
basis for practical realization. Target of motion depends on control stiffness
which could be variable according to the task. However, the system
robustness of motion always requires very high stiffness in the controller.
Avionics is also a variant of mechatronics as it combines several fields such
as electronics and telecom with Aerospace Engineering.

1.2. Read the text and answer the questions.

1) What does mechatronics include currently?

2) What is the aim of mechatronics?

3) What combination did mechatronics consist of at first?

4) What is the origin of the word ‘mechatronics’?

5) What does the mechatronics engineer unite?

6) What is the best example of a mechatronic system? Why?
7) What is an industrial robot?

8) What does engineering cybernetics deal with?

9) What is the purpose of biomechatronics?

1.3. Note that the sciences and fields of research which end in -ics
are singular:

Mechatronics is a field of science...

Mathematics studies. ..

Robotics deals with...

a) Make sentences with other similar words from the text (e.g.
avionics, mechanics, electronics).

b) Complete the table about the subfields of mechatronics.

subfield description usage
engineering cybernetics achieving collaboration of
modules
mechanical modeling systems engineering,
simulation
biomechatronics
motion control
avionics
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1.4. Match the words with their definitions.

1) To advance
2) collaboration
3) industrial

4) integrated

5) stiffness

6) to implement

a) consisting of many different parts
b) to move forward in a purposeful way
¢) inability to move easily and without

pain

d) with various parts or aspects linked or

coordinated

7) to broaden
8) to inherit
9) reliable
10) complex

e) the action of working with someone to
produce something

f) to put into effect

g) to become wider / to cause something
to become wider

h) to derive genetically from ancestors

1) relating to or characterized by industry
j) consistently good in quality or
performance

1.5. Guess the meaning of the following international words:

multidisciplinary, cybernetics, avionics, telecommunications
engineering, complex phenomena, integrate, exoskeleton, aerospace
engineering, principles, control engineering.

1.6. Word formation: fill in the table and translate all the words.

verb noun adjective

to imply implication X

X robust

to collaborate collaborative
origin original
removal removable

to stiffen stiff
multiplication multiple
unification unified

to flex flexibility

X agility
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1.7. Choose the right answer.

1) Control is a field of study important for
complex systems.

a) engineer; b) engineering; c) to engineer

2) The definition of mechatronics broadened
some new areas.

a) including; b) included; c) to include

3) The Japanese company released the right of

the word ‘mechatronics all over the world.

a) use; b) using; c) to use

4) This field is for those who want their
minds to systems engineering.

a) opening; b) opened; c) to open

5) Control stiffness can change to the task.
a) according; b) accorded; c) accordingly
6) Mechatronics is a field: it contains

mechanics and electronics.
a) unify; b) unifying; c) unified

1.8. Translate into English.

1) CoBo «MexaTpoHHKa», MpHUIyMaHHOe WH)XeHepoM Taiypo Mopw,
BCKOpE CTaJIO0 UCHOJIb30BATHCSA MO BCEMY MHUPY.

2) MexaHnueckoe MOJCINPOBAHNE — 3TO MOACIHPOBAHUE M CHUMYJISALIHS
SABIICHUH B MpeJieax CHCTEMHOTO MOIX0a.

3) ABnakocMHUYeCcKOe MOACIUpPOBaHNE (MOJETUPOBAHUE aBUAKOCMU-
YEeCKOTO DJIEKTPOHHOI'O 000pYIOBaHUs) — BapHAHT MEXaTPOHUKHU, 00bEaH-
HSIOIIMA HECKOJBKO 00NacTeid, Takue KakK SJIEKTPOHHKA U TEJIEKOMMY-
HUKAIWH.

4) Ilpenmonaraercs, 4YTO MOAYJIH B MEXaTPOHUKE BBITIOJHIIOT MPOU3-
BOJICTBEHHBIE 33]]a9l M COXPAHSIIOT («HACIEIyIOT») CBONCTBA, BaXKHBIE IS
MIPOU3BOJICTBA.

5)Unes OuoMEXaTpOHUKH — WHTETPUPOBATH MEXaHHMUYECKHE YacTH B
TEJIO KHUBOTO CYILIECTBA.
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UNIT 2. Robots and Their Types

Vocabulary

an increase, n — yBeIMUCHUE

appearance, n — BHEITHOCTb

application, n — mpuMeHeHne

behavior, n — noBenenue

concern, n — 6€CIOKOMCTBO

consumer, n/adj — moTpedurTens(CKuit)

end effector, n — koHeuHOE 3BEHO, pabouwmii opras (y podoTa)
external, adj— BHemTHMIA;

gripper assembly, n — 3axBaTHOE yCTPOICTBO

hazard, n — omacHoCTB, yTpo3a

internal, adj — BHyTpeHHUi

jointed arm, n (multi-linked manipulator — couneHenHas pyka (y po6ora)
limitation, n — orpaHu4eHue

repetitive, adj — mOBTOpAIOLIHIACS

to assess,v — OLIEHUTh

to attach, v — mpuKpenuTh

to increase, v — yBeITHUUTH(Cs)

to perform, v — HCTIOJHATH, BBITOJHATH

to resemble, v — HamOMHUHATh, OBITH TIOX0XXUM (Ha)

vehicle, n — TpaHCTIOPTHOE CPEICTBO

2.1. Before you read:

e What can you see in those pictures? What do they have in common?
e What may be the purposes of these devices?
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2.2. Match the pictures with the descriptions:

a) a vacuum cleaning robot

b) a humanoid for playing Ping-Pong

¢) a robotic surgery machine

d) an automated guided vehicle for carrying things
e) a pick-and-place factory robot

A robot is a programmable machine capable of performing a complex
series of actions automatically. External or internal control devices can
guide them. Robots can have various forms: from humanoids such as TOSY
Ping Pong Playing Robot (TOPIO) to industrial robots, medical operating
and patient assist robots, pet robots, drones and even microscopic nano
robots. By copying a lifelike appearance or automating movements, a robot
may seem intelligent.

The term comes from a Czech word, robota, meaning "forced work"; the
word "robot" first denoted a humanoid in a 1920 play R.U.R. by the Czech
writer, Karel Capek but the word’s true inventor was Karel's brother Josef.

The branch of technology that deals with the design, construction,
operation, application and controlling of robots is robotics. These
technologies deal with automated machines that can take the place of
humans in dangerous environments or manufacturing processes, or resemble
humans in appearance or behavior.

The first electronic autonomous robots were created in Britain and the
USA in the late 1940s. The first commercial, digital and programmable
robot was built by George Devol in 1954. It lifted hot metal at a plant in
New Jersey.

Robots have replaced humans in performing repetitive and dangerous
tasks which humans prefer not to do, or are unable to do because of size
limitations, or which take place in extreme environments such as outer
space or the bottom of the sea. There are concerns about the increasing use
of robots and their role in society, e. g. about them rising unemployment.
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Modern robots

Mobile robots are able to move around. An example of a mobile robot is
the automatic guided vehicle (AGV), a robot that follows markers or wires
in the floor, or uses vision or lasers. Mobile robots may also be consumer
products, for entertainment or to perform tasks like cleaning.

Industrial robots usually consist of a jointed arm (multi-linked
manipulator) and an end effector attached to a fixed surface. One of the
most common types of end effector is a gripper assembly.

There are also educational robots used as assistants to teachers. From
the 1980s, robots such as turtles were used in schools and programmed
using the Logo language. Robots help children learn about mathematics,
physics, programming, and electronics. Robotics is also used in elementary
and high school life in the form of robot competitions with the company
FIRST (For Inspiration and Recognition of Science and Technology).

A collaborative robot or cobot is a robot that can safely interact with
human workers while performing simple industrial tasks. However, end
effectors and other conditions may create hazards, and engineers should
always assess the risks.

2.3. Define if the statements are True or False:

1) A robot always has a human form.

2) It was NOT Karel Capek who invented the word ‘robot’.

3) The first robot was built in New Jersey.

4) There is a danger of robots causing unemployment.

5) An industrial robot often consists of a manipulator and an end
effector.

6) FIRST is a school where robots teach.

2.4. Answer the following questions:

1) What is a robot?

2) What kinds of devices can guide a robot?

3) By what means a robot may seem intelligent?

4) Who was the true inventor of the word "robot"?

5) How is the branch of technology designing the robots called?
6) Where were the first robots created?

7) When was the first commercial robot built?
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8) Where have robots replaced humans?
9) What are mobile robots able to do?
10) What do industrial robots consist of?

2.5. Match the words with their synonyms.

1) hazard

2) repetitive
3) concern

4) to resemble
5) to perform
6) external

7) to assess

8) application
9) limitation

a) to carry out
b) to evaluate
) worry

d) danger

e) usage

f) restriction
g) to look like
h) outer

i) monotonous

2.6. Match the words with their definitions

1) machine
2) perform

3) complex
4) humanoid
5) environment

6) manufacturing
7) vehicle

8) joint

9) assembly

10) competition

a) consisting of many different and connected parts
b) the surroundings or conditions in which a person
lives or operates

¢) carry out, accomplish or fulfil

d) a thing used for transporting people or goods

e) the action of gathering together for a common
purpose

f) an event or contest to establish superiority

g) make on a large scale using machinery

h) a being resembling a human in its shape

1) an apparatus using mechanical power and having
several parts

j) a point at which parts of an artificial structure are
joined

2.7. Fill in with the prepositions or particles.

1) Robots can resemble human beings appearance.

2) Robotics deals
application of robots.

the design, construction, operation and
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3) There are concerns robots taking over the world.
4) A robot is capable performing complicated actions.
5) We can use robots school life.

2.8. Choose the correct form.

1) Can our hospital afford a medical
robot?

a) buying, operating b) to buy, to operate c) to by, operating d) to buy,
operated

2) By people’s movements or appearance, a robot can

human-like.

a) copying, seem b) copy, seem c) to copy, to seem d) copying, to
seem

3) Robots perform tasks which humans prefer

a) not doing b) not to do c) not do d) not done

4) Engineers produce various kinds of machines.

a) automating b) automate c) to automate d) automated

5) We may use mobile robots tasks like cleaning.

a) to perform b) perform c) performing d) performed

6) AGV stands for ‘automatic vehicle’.

a) guiding b) guided c) guide

2.9. Translate into Russian.

1) CioBo «poOOT» TPOUCXOTUT OT YEIMICKOTO CJIOBA, O3HAYAIOIIETO
MIPUHY K ICHHBINA TPYI.

2) PoGoTel — mporpaMMupyeMble MAaIIWHBL, KOTOPBIE YYacTBYIOT B
OIMAaCHBIX IPOU3BOJICTBEHHBIX IPOIECCaX MU IPOCTO SBJISIOTCS MOTpe-
OUTEIBCKUM MPOAYKTOM, HAIOMHHAIOIIAM YeJIOBEKa BHEIIHOCTHIO WIIH
[IOBEICHUEM.

3) IIpomMbInieHHbIE POOOTHI COCTOAT W3 MaHUIYJsATOpa W pabodero
Oprasa, IPUKPEIIEHHOTO K TOBEPXHOCTH.

4) EcTh 1T OTTACHOCTH yBENMUCHUS 0e3pabOTHITEI HAa TPOU3BOICTBE?

5) Cy1wecTByIOT TaKke pOOOTHI, HCHONb3yeMble B 00pa30BaTEIbHOM
porecce.



MODULE 5
TECHNOLOGICAL MACHINES AND EQUIPMENT

UNIT 1. Computers and Computing

Vocabulary

arbitrary sequence, n — IpOU3BOJIbHAS [TOCIEIOBATEILHOCTD
consumer, adj — TOTpeOUTENH(CKHIT)

external, n — BHeIIHMHA

input, n — BBoX (MH(pOpMAaLIUN)

loom, n — TKaLKKii cTaHOK

manual, adj — py4HOM, yIIpaBIsIeMbIid BPYUHYIO

microwave oven, n — MUKPOBOJIHOBAs 11€4b

output, n — BEIBOJI (MH(OpMAIINH)

tedious, adj — cKy4YHBI{, MOHOTOHHBIN

to aid, v — momorarts (aid, n — moMorp)

to automate, v — aBTOMaTU3UpPOBATH

to carry out, to perform, v — BHIIOJTHATE

to enable, v — mo3BouATE, 1enaTh BO3MOXHBIM (able, adj — BO3MOXKHBII)
to generalize, v — 0600maTh

to increase, v — yBeITHUUBATH(Cs1)

versatility, n — MHOTOTUIAaHOBOCTH

1.1. Before you read

1) What is a computer?

2) What kinds of computers do you know?

3) What is the origin of the word ‘computer’?

A computeris a device that can carry out arbitrary sequences
of arithmetic or logical operations automatically. The ability of computers
to follow generalized sets of operations, called programs, enables them to
perform an extremely wide range of tasks.

We can use such computers as control systems for a very wide variety
of industrial and consumer devices. This includes simple special purpose
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devices like microwave ovens and remote controls, factory devices such
as industrial robots and computer assisted design (CAD), but also in general
purpose devices like personal computers and mobile devices such
as smartphones. The Internet works on computers and it connects millions
of other computers.

Since ancient times, simple manual devices like the abacus aided people
in doing calculations. Early in the Industrial Revolution, some mechanical
devices were built to automate long tedious tasks, such as guiding patterns
for looms. More sophisticated electrical machines did specialized analog
calculations in the early 20th century. The first digital electronic calculating
machines were developed during World War II. The speed, power, and
versatility of computers have greatly increased since then.

A modern computer consists of at least one processing element,
typically a central processing unit (CPU), and some form of memory. The
processing element carries out arithmetic and logical operations, and a
sequencing and control unit can change the order of operations. Peripheral
devices include input devices (keyboards, mice, joystick, etc.), output
devices (monitor screens, printers, etc.), and input/output devices that
perform both functions (e.g., the 2000s-era touchscreen). Peripheral devices
get information from an external source and they enable the result of
operations to be saved.

The Online Etymology Dictionary gives the first use of "computer" in
the "1640s, [meaning] "one who calculates"; this is an "... agent noun from
compute (v.)". According to the Online Etymology Dictionary, the use of
the term to mean "calculating machine" (of any type) is from 1897.

1.2. Define if the statements are True or False

1) A program is a general set of operations that helps the computer
perform tasks.

2) Computers can only be used for industrial purposes.

3) Microwave ovens are general purpose devices.

4) Long ago ancient computers helped people to calculate.

5) A touchscreen is both an input and an output device.

6) The internet can work on simple manual devices.

7) The word ‘computer’ appeared only in the 20th century.

8) The first digital electronic calculating machines were developed
during World War 1.
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9) Peripheral devices can get information from internal source only.
10) Generalized sets of operations are called units.

1.3. Find two synonyms to the following words:

1) to perform — a) to entitle; b) to fulfil; ¢) to accomplish

2) to help — a) to assist; b) to sanction; c¢) to support

3) monotonous — a) boring; b) lively; c) uninteresting

4) to grow — a) to achieve; b) to originate; c) to arise

5) to allow — a) to permit; b) to reduce; ¢) to authorize

6) a device — a) an apparatus; b) a unit; c) a gadget

7) to automate — a) to robotize; b) to humanize; c) to automize

1.4. Match the words with their definitions:

arbitrary a place where power or information leaves the system
sequence based on random choice or personal whim

consumer put data into a computer

purpose an enumerated collection of objects

generalized relating to or done with hands

to enable one that utilizes economic goods

manual give power, competence or ability

input the reason for which something is done or created
output outer

external make more widespread

1.5. Guess the meaning of the following international words.

To automate;

arithmetic; logical; analog; peripheral, processing

element; calculations; devices; smartphones.

1.6. Choose the correct grammatical form.

1) That program is

Microsoft Power Point.

a) called; b) calling; c) call

2) This loom was built weaving .

a) automating; b) automate; c) to automate

3) Peripheral devices include, among others, input/output devices

both input and output functions.

77




a) performed; b) performing; c) perform

4) Can it do analog calculations?

a) specializing; b) to specialize; c¢) specialized

5) The word ‘to calculate’ was first used in the 16th century
‘to count’.

a) mean; b) meaning; ¢) to mean

1.8. Translate into English:

1) Kommerorep cocTouT w3 mpoueccopa M mepudepruitHbIX YCTPOICTB,
BKJIFOYAIOIIMX YCTPOICTBA BBOJA U BBIBOJA.

2) llepudepuifaple yCTPONUCTBA TO3BOJIIIOT HaM COXPAaHUTH HHGOP-
MallHIO, MTOITY4YEHHYI0 U3 BHEIIHUX HCTOYHHKOB.

3) KoMmproTephl aKTHBHO MCTIONB3YIOTCS B IPOMBIIUIEHHBIX HETSX.

4) IIponeccop Npon3BOAUT apu(PMETHUECKHE U JIOTHYECKHUE ONEPALIH.

5) CKOpOoCTh ¥ MOIITHOCTH KOMITBIOTEPOB OUEHB BO3POCIH 3a MOCIETHES
BpeMmsl.

6) Pa3paboTunki CcTpeMsTCS YBEIMYUTh MHOTO(QYHKIIOHAIBHOCTD
MOOHMIIBHBIX TeNE(POHOB.

7) lIporpaMMbl  — OOOOIIICHHBIE IOCIICIOBATEIILHOCTH — OTIEPAITHi,
KOTOpBIE YIIPABIAIOT pECypcaMu KOMIIbIOTEpPA.

8) CrieninanbHbIe MPOTPaMMBI [TOMOTAIOT MOTPEOUTENIM B TIEpeBOE
TEKCTOB.

UNIT 2. Lathes

Vocabulary

axis (pl. axes), n — och

axle, n — Bal, och

beam, n — Oanka

flywheel, n — maxoBoe xoseco

foot power, n — HO)KHOW TIPHUBOJ

gear drive, n — 3y0uatblif IpUBOL
glass-working, n — cTeKOJIbHOE MTPOU3BOICTBO
hollow, adj — monbIit

metal spinning, n — TOKapHas BHITIKKA;
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metalworking, n — 06paboTka MeTasia;

plane surface, n — mmockas (JinieBasi) MOBEPXHOCTh

potter’s wheel, n — roH4apHBIii KpYT;

pottery, n — TOHYapHOE PEMECIIO U U3CIIHA

precision, n — TOYHOCTh

screw thread (helix, pl. helices) , n — BUHT, BUHTOBas Hape3ka
solid of revolution, n — Teso BpameHus

spindle, n — mmMUHIETH

taper, n — pe3nenepKarTesb

thermal spraying, n — TepMudecKoe HabIJICHHAE

to drill, v — cBepnuTh

to elevate, v — mogHuMaTh

to impart motion, v — IpUBOAUTH B ABHXKEHUE

to knurl, v — nenatp Haceuky (knurl — Haceuka)

to rotate, v — BpamaTh(cs)

to sand, v — mrdoBaTh, MIKYPHUTH

to turn, v — oO0TaumnBaTth (Ha CTaHKeE): turning — TOKApHOE PEMECIIO
treadle, n — negans

workpiece, n — 3arotoBka, oopabarbiBacMast IeTalb

2.1. Before you read

e What can you see in the picture? What is this device used for?
e What is each part called? Match the names with the letters.

Lathe, p. 1218,

1) leadscrew ['li:d skru:] — xomoBo# BUHT
2) back gear [ 'baek 'gro(r)] — nmpuBos 3amHETO X002
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3) bed [bed] — cTranuna

4) faceplate [ 'fers plert] — kpyrublit cTom, maHmanta
5) headstock [ 'hed stok] — mepenusis 6abka

6) cone pulley [ 'koun 'puli | — cTymeH4aTHII IKUB

7) tailstock [ 'teil stok] — 3amHss 6adka, ynop

8) carriage [ 'keerid3] — cynmopt

Lathe, p. 1218,

A metalworking lathe from 1911, showing component parts:

a—bed

b — carriage

¢ — headstock

d — back gear

e — cone pulley

f — faceplate on spindle
g — tailstock

h — leadscrew

2.2. Read the text and choose the right answer(s).

1) A lathe that shapes pottery has a form of a...
a) barrel; b) wheel; c¢) box; d) square
2) Another word for a screw thread is a...
a) taper; b) grip; c) helix; d) flywheel
3) What do the spindles do?
a) elevate the lathe
b) make the work piece move
¢) cut
d) grip the work piece
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4) What does the taper in the tailstock do?
a) powers the lathe
b) stops the lathe
c¢) grips the tools
d) drills

A lathe /le1d/ is a tool that rotates the workpiece about an axis of
rotation to perform different operations such as cutting, sanding, knurling,
drilling, deformation, turning, with tools that we apply to the workpiece to
create an object with symmetry about that axis.

Lathes are used in woodturning, metalworking, metal spinning, thermal
spraying, parts improvement, and glass-working. Lathes can be used to
shape pottery. The best-known lathe design for that is the potter's wheel.
Most suitably equipped metalworking lathes can also be used to produce
most solids of revolution, plane surfaces and screw threads or helices.
Examples of objects produced on a lathe include candlestick holders, gun
barrels, cue sticks, table legs, bowls, baseball bats, musical instruments and
many others.

A lathe may or may not have legs, which sit on the floor and elevate the
lathe bed to a working height. Almost all lathes have a bed, which is a
horizontal beam. At one end of the bed (almost always the left) is a
headstock. The headstock provides spinning with high precision. Within the
bearings a horizontal axle rotates. Its axis is parallel to the bed and called
the spindle. Spindles are often hollow. They are powered and impart motion
to the workpiece. We can drive the spindle either by foot power from a
treadle and flywheel or by a belt or gear drive to a power source. In most
modern lathes this power source is an integral electric motor.

Opposite to the headstock there is the tailstock. The tailstock contains a
barrel, which does not rotate, but can slide in and out parallel to the axis of
the bed and directly in line with the headstock spindle. The barrel is hollow
and usually contains a taper to make the gripping of different types of tools
easier.

2.3. Match the words with their definitions.

1) component a) an object being worked on with tool or machine
2) integral b) raise or lift to a higher position
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3) helix c) essential or fundamental

4) to impart d) member of an ordered pair of numbers

5) gear ) an object having a three- dimensional shape

6) barrel f) make information known

7) workpiece g) the speed of the driven parts

8) elevate h) a cylindrical container bulging out in the middle

2.4. Fill in with the prepositions.

1) the left end of the bed there is a headstock, and the
right end a tailstock.

2) The barrel can slide and parallel the axis of the
bed and line the spindle.

3) We take the work piece and rotate it an axis.

4) a modern lathe, an electric motor can impart motion
the workpiece.

5) Can we produce a pot a lathe?

6) We can use lathes woodturning and metalworking.

7) The legs sit the floor and elevate the bed the necessary
height.

2.5. Choose the correct answer(s).

1) The taper makes it easy the tools.

a) gripping b) to grip c) grip
2) This equipment can perform operations such as

and .
a) cutting, sanding b) cut, sand c) to cut, to sand d) cutting, to sand
3) We can use a metalworking lathe solids of
revolution.
a) producing b) produced c) to produce
4) May a metalworking lathe legs?
a) having b) have c) to have
5) We apply some tools to the workpiece a

symmetrical object.
a) to create b) creating c) created.
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2.6. Translate into English.

1) YacTu cTanka BpalrarT IpeIMET BOKPYT CBOECH OCH JIJIS BHITIOJTHEHUS
pa3IUYHBIX Ollepaluii, HApUMeEp, CBEPICHUS U HAaCEUeK.

2) MeramnooOpabaTbIBaromine CTaHKH, 00OpyJOBaHHBIE HAIEKAIIM
00pa3zoM, UCTIOIB3YIOTCS VIS IIPOU3BOJICTBA BUHTOB.

3) Och, Ha3BIBacMas IIMUH/EIEM, TapaiebHa CTAHUHE.

4) Bpamienne Ha CTaHKE OCYIIECTBIISIETCS C BBICOKOW TOYHOCTHIO.

2.7. Find a picture of a modern lathe and describe what it does and
how it works.



MODULE 6
MATERIAL CRAFT PROCESSING TECHNOLOGY

UNIT 1. Woodworking

Vocabulary

available, adj — nocTynHsbIi

broadleaf tree, n — TrCTBEHHOE / MIMPOKOJIMCTHOE JEPEBO;

cabinetry, n — W3TOTOBJIIEHWE KyXOHHOW Mebenu, mkadoB (cabinet —
mkad)

cam, n — KyJa4OK, KyJauKOBBIH MEXaHU3M

carpenter, n — IMJIOTHUK

carpentry, n — INIOTHHUIIKOE JIEJI0

coniferous tree, n — XBoitHOE JIepeBO

craftsman, n — peMeclIeHHUK

demand, n — cripoc

drill, n — npenb

joiner, n — cTosIp

joinery, n — CTOJIIPHOE peMeciio; cOOpKa, COeAMHEHUE

lever, n — peruar

man-made, adj — HCKyCCTBEHHBIH, CAETaHHBIA PyKaMH YeJIoBeKa

manually, adv — Bpy4Hyt0

MDF (medium-density fibreboard), n — ApeBECHOBOJIOKHUCTAS TLTUTA
(IBII) cpemneit mmoTHOCTH

plywood, n — panepa

rechargeable, adj — mepe3apsxaembrit

saw, n — nmuJia

to bore, v — cBepIHTH

to execute, v — BBIIOJIHATH

to recharge, v — (miepe)3apsikath

trade, n — ToproBis

wood carving, n — pe3p0a 1Mo aepeBy

woodturning, n — TokapHble padOTHI IO epeBy (turner — TOKaph)
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1.1. Before you read

What can you see in the pictures?

2.1. Match the pictures with the activities. What do they all have in
common?

a) Joinery
b) Carpentry
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c) Woodcarving
d) Cabinet working
e) Woodturning

Woodworking is the activity or skill of making items from wood, and
includes cabinet making (cabinetry and furniture), wood carving, joinery,
carpentry, and woodturning.

Historically, wood was one of the first materials early humans were
using. The development of civilization was closely connected to the
development of greater degrees of skill in working these materials. First
woodworkers relied upon the woods native to their region, until
transportation and trade innovations made more exotic woods available to
the craftsman. We can divide woods into three basic types:

- hardwoods from broadleaf trees,

- softwoods from coniferous trees,

- man-made materials such as plywood and MDF.

Furniture such as tables and chairs is usually made of hardwood, and
cabinet makers use plywood and other man-made panel products.

With the advances in modern technology and the demands of industry,
woodwork as a field has greatly developed. Computer Numeric Controlled
(CNC) Machines, for example, make us able to mass-produce and reproduce
products faster, with less waste, and often more complex in design than ever
before.

Computer numerical control (CNC) is the automation of machine tools
by means of computers executing programmed sequences of machine
control commands. This is in contrast to machines manually controlled by
wheels or levers, or mechanically automated by cams alone.

In modern CNC systems, the design of a mechanical part and its
manufacturing program is highly automated. The part's mechanical
dimensions are defined with the help of computer-aided design (CAD)
software, and then translated into manufacturing directives by computer-
aided manufacturing (CAM) software. Then the directives are transformed
into the specific commands and after that loaded into the CNC machine. As
any particular component might require the use of a number of different
tools — drills, saws, etc. — modern machines often combine several tools into
a complex one.

CNC Routers can carve complicated and highly detailed shapes to create
signs or art. Rechargeable power tools speed up creation of many projects
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and require much less body strength than in the past, for example when
boring many holes. However, there still remains demand for handcrafted
work such as furniture and arts.

2.2. Define if the statements are True or false.

1) Modern woodworkers use only wood of trees growing in their region.

2) All furniture is made of wood from broadleaf trees.

3)CNC includes computer programs that make woodworking
automatic.

4) With CNC, we can only use separate tools for each purpose.

5) Handcrafted woodworking is considered to be very important
nowadays.

2.3. Match the words with their definitions.

1) man-made a) make deep holes

2) manually b) ready for use

3) available c) artificial

4) bore d) per hand

5) execute e) interest, need

6) demand f) business, enterprise
7) trade g) perform, carry out

2.4. Write the words for each definition.

1. A tree with leaves like needles is...

2. A material made from thin layers of wood is...

3. A wood product made by breaking down wood residuals (ocTaTkm)
into wood fibres is...

4. A long handle that you pull or push to operate a machine is...

5. A tool with teeth used for cutting wood or metal is...

2.5. Fill in with the prepositions.

1) The progress of civilization is connected the development of

skill woodworking.

2) First craftsmen relied the trees native the countries they
lived in, but innovations made other woods available them.

3) Woods can be divided three types.
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4) Cabinets are made plywood.

5) the advances modern technology, woodworking has
greatly developed.

6) contrast machines manually controlled, CNC uses
software to control the process of production.

7) There is still demand fine woodworking.

2.6. Choose the correct answer(s).

1) Woodcarving is an activity of ornamental wooden
figures.
a) make; b) made ; c) making ; d) to make
2) CNC makes us able items of woodworking easier.
a) to produce; b) produce ; ¢) producing; d) produced
3) This machine is mechanically by a cam.

a) automating; b) automate; c) automated ; d) to automate
4) The software translated the dimensions into
directives.
a) manufacture; b) manufactured; c) to manufacture;
d) manufacturing
5) The computers execute of commands.
a) programmed; b) programming; c) to program; d) program

2.7. Translate into English.

1) Uctopudeckun nepeBooOpabOTKY OCYIIECTBISLIA  PEMECICHHUKH.
Mogepauszauuss B 3ToH obnmactu mpousomuta, korma ¢upma HONKA
n3o0pena aepeBoodbpadaTriBarommii craHok (lathe).

2) Ipens — opynue (tool) st cBepieHUs OTBEPCTHI.

3) IlepesapsokaeMble dJEKTPUIECKUE CTAaHKH TPEOYIOT MEHBINE (BU3U-
YECKOH CHUJIBI.

4) O0paboTKka TakuX MaTepHalioB, KaK [EPEeBO M KaMeHb, TpedyeT
0COOBIX HABBIKOB / YMEHHUH.

5) Kynadok — opynue, IpUKpEIUIEHHOE K KOJIECY M 3aCTaBJISFOIIEE YTO-
a100 ABHUTaThCS BIEPE. MM HA3al.
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UNIT 2. Colorimetry

Vocabulary

band of wavelength, n — cnekTpansHas noaoca, BOJTHOBOH AMana3oH

beyond — 3a npenenamu

colo(u)r matching function, n — pyHkuus BeToBoro Oaranca

cone cells, n — xonmOoYKK (KJIETKH CETYATKH Tjia3a, pPaclo3HAIONIHE
IIBET)

consistency, n — CTaOMIBHOCTB, IOCTOSTHCTBO

curve, n — KpuBas (B 4aCTHOCTH, Tpauk)

illluminant, n — ocBETHTEND

irradiance, n — 37I. UHTEHCUBHOCTD

numerical integration, n — YUCIEHHOE UHTETPUPOBAHKE

perception, n — BOoCTIpUsTHE

reading, n — mokasarens (TIpyu U3MEPEHUH )

reflectance, n — oTpakaTenbHas ClIOCOOHOCTh

spectral radiance, n — cmekTpajbHas SHEpreTHYecKas SIPKOCTh, CBeE-
TUMOCTh

to appear to + V = to seem to (ka3aTbcs)

to convert, v — IepeBOIUTH (BO YTO-I1.)

to quantify, v — KOJTMYECTBEHHO U3MEPATH

transmittance, n — mporrycKaHue

tristimulus, adj — TpeXKOOpAWHATHBIN, TPEXIIBETHBIN;

tristimulus values (pl.), n — KoOpaAWHATHI IIBETA

visible region, n — BumuMas 00J1aCTh (CIIEKTpa)

2.1. Answer the questions:

1) What does the word ‘colorimetry’ mean (judging from its form: color
+ ‘metry’)?

2) Where (and what for) can we use the results obtained by means of
colorimetry?

3) Match the words to form the collocations . Read the text and check.
Are other variants possible? What do the collocations mean?
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1) spectral a) region

2) tristimulus b) cells

3) to take ¢) radiance

4) band d) measurements
5) color matching e) of wavelengths
6) cone f) values

7) numerical g) function

8) visible h) integration

Colorimetry is the science and technology used to quantify and describe
physically the human color perception. Colorimetric equipment is similar to
that used in spectrophotometry.

According to what aspect is measured, we can single out several devices
used for quantifying and describing colors. They are as follows:

e A tristimulus colorimeter measures the tristimulus values of a color.
These values represent three levels of stimulus corresponding to three kinds
of cone cells that sense light of short, middle and long wavelength.

e A spectroradiometer measures the absolute spectral radiance
(intensity) or irradiance of a light source.

e A spectrophotometer measures the spectral reflectance,
transmittance, or relative irradiance of a color sample.

e A spectrocolorimeter is a spectrophotometer that can calculate
tristimulus values.

e A color temperature meter measures the color temperature of an
illuminant.

In digital imaging, colorimeters are tristimulus devices used for color
calibration. Accurate color profiles ensure consistency of the imaging
process.

We can measure the absolute spectral power distribution of a light
source with the help of a spectroradiometer. It collects the lights by optical
means, passes it through a monochromator and then reads it in narrow bands
of wavelengths.

Reflected color can be measured using a spectrophotometer (also
called spectroreflectometer or reflectometer), which takes measurements in
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the visible region (and a little beyond) of a given color sample. We typically
use these readings to draw the sample's spectral reflectance curve (how
much it reflects, as a function of wavelength).

The readings by themselves are typically not as useful as
their tristimulus values, which we can convert into chromaticity co-
ordinates and manipulate through color space transformations. For this
purpose we may need a spectrocolorimeter. A spectrocolorimeter is a
spectrophotometer that can measure tristimulus values by numerical
integration (of the color matching functions'inner product with the
illuminant's spectral power distribution).

Photographers and cinematographers use information they obtain from
color temperature meters to decide what color balancing they should do to
make different light sources appear to have the same color temperature.

2.2. Complete the table:

Purposes

Device What it measures (where and what for)

tristimulus colorimeter tristimulus color values |[color calibration (e. g. in
digital imaging)

spectrocardiometer

spectrophotometer

spectrocolorimeter

color temperature meter

2.3. Match the words with their definitions.

1) beyond a) the quality of being intense

2) convert b) express or measure the quantity of

3) intensity ¢) become visible, come into sight

4) quantify d) happening or continuing after

5) consistency e) the way in which the substance holds together
6) visible f) able to be seen

7) appear g) change the form or function
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2.4. Fill in the table with the words from the text and translate them:

Verb Noun
to perceive perception
quantity
to measure
to reflect

to transmit

conversion (Irepexo)

to illuminate

to acquire

to irradiate

2.5. Insert the English word(s) in the appropriate form(s).

1) What should we do (4To6s1 00HapyxuTh ricTounukn) of the light?
2) (Kaxercs, uro onu umeror) the same color temperature.

3) (ITocTpoeHune KpUBOI) requires exact measurements.

4) Colorimetric equipment is similar to the equipment (ucnonb3yemoe)

in spectrophotometry.

5) Tristimulus values represent three levels (coorBercTBytomme) to three

kinds of human cells.

6) This spectrophotometer (Mo>keT BEIUMCIIATS) tristimulus values.

2.6. Translate into English:

1) 3BecTHO, 4TO IBETOBbIE (TPEXILBETHBIE) KOOPAMHATHI COOTBETCT-
BYIOT OCOOBIM YPOBHSIM BOCHPUSITHS 1IBETA.
2) MOXHO M3MEpUTH OTPa)XEHHBIN I[BET C HCIOIb30BAHHEM CIEKTpPO-

(dhoTomerpa.
3) ®ororpads

HCIOJIB3YKOT U3MEpPUTENb LIBETOBOM TEMIIEpaTyphl,

YTOOBI PELINTh, KaK JeNaTh OaJaHCUPOBKY LIBETA.
4) MbI ucronb3yeM 3TH ToKa3aTesH JUIsl TOCTPOEHUST KPUBOM.
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