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NMPEONCITOBUNE

OCHOBHOI 1€NBbI0 JTAHHOTO MOCOOMS SIBJISIETCA COBEPUICHCTBOBAHUE U
JAJIbHEWIIEE PA3BUTHUE MOJYYEHHBIX B BBICIIEH IIKOJIE 3HAHWUW, HABBIKOB H
YMEHUH N0 aHTJIMICKOMY SA3BbIKY B Pa3JIMYHBIX BUJAX PEYEBON KOMMYHMKAIUH,
YTO JAET BO3MOKHOCTb:

1) cBOOOHO YMTATh OPUTHHAIBHYIO JUTEPATYPY HA AHTIUHCKOM SI3BIKE B
COOTBETCTBYIOILIEH OTPACIU 3HAHUIA;

2) oopMIISITh U3BJIECYEHHYIO U3 AHTJIOS3BIYHBIX UCTOYHUKOB MH(YOPMALIKIO
B BH/JIE NIEPEBO/IA U PEIOME;

3) nenath cooOmeHWs W JOKJIaAbl HAa aQHTJIMKUCKOM S3BIKE Ha TEMBI,
CBSI3aHHBIC C HAYYHOU paboTOM acriupaHTa (CouckaTes);

4) BecTu Oecey Mo CreuaibHOCTH.

[Ipu paboTe HaJ JEKCUKON yUUTHIBAETCS crenu@uKa JEKCUUYEeCKUX CPEICTB
M0 CIELHUATbHOCTH aCNHpaHTa (COMCKATENs1), MHOTO3HAYHOCTh CIIYKEOHBIX U
OOLIEHAYYHBIX CJIOB, MEXaHU3MBbI CIOBOOOpa30BaHus (B TOM YHCIIE€ TEPMUHOB U
WHTEPHAIIMOHAJIbHBIX CJIOB), SIBJICHUS] CHHOHUMHHA U OMOHUMUMU.

VYyebHoe mocobue npegHazHayeHo JUIisi padOThl ¢ MaruCTpaHTaMHu, aclu-
paHTaMu U COMCKaTelIsIMU pas3au4Horo npoduis odydeHus. OHO peKOMEHy-
€TCsl KaK JJIsl MOATOTOBKM K C/lay€ BCTYMUTEIBHOTO SK3aMEHa B aclUpaHTypy,
TaK U HEMOCPEICTBEHHO ISl MOJArOTOBKH K C/1aue KaHIMJATCKOIO SK3aMeHa.



BBEOEHUE

N3ydyeHne WHOCTPAHHBIX SI3BIKOB SIBISIETCS HEOOXOIMMON U HEOThEMIIEMOMN
COCTaBHOM 4YacThiO 00I11e00pa30oBaTesibHON MPO(EeCCUOHAIBHON MOATOTOBKH
HAYYHBIX ¥ HAYYHO-TIEArOTHYECKUX KaJIpoB. DTO OOYCIOBICHO HHTEPHAIIHO-
HaJIM3aIMe HaydHOTO OOIICHMsI, pa3BUTHEM COTPYIHHUYECTBA CIICIUATINCTOB U
YYEHBIX Ha TJI00aJTbHOM YPOBHE M paclIupeHueM cepbl HaydyHOro JUCKypca B
COBpEMEHHOW KOMMYHHUKAIIMU. 3HAHUE WHOCTPAHHOTO SI3bIKa 00JIerdyaeT JOCTy
K Hay4yHOW wWHQOpMAIMH, HCIOIb30BaHHEe pecypcoB HMHTepHeTa, momoraer
HAJTAKUBAHUIO MEXTyHAPOJHBIX HAYYHBIX KOHTAaKTOB M PACIIUPSET BO3MOXK-
HOCTH TIOBBIIICHHSI MPOPECCHOHAIBHOTO YPOBHS YUEHOTO.

B cBs3u ¢ mpomeccamu TinoOanu3aliil  yCHIWBAIOTCS HHTETPALMOHHBIC
TEHJCHIINY B HAayKe, KyJIbType U 00pa30BaHUM, YTO MOBHIIIAET POJIb HHOCTPAH-
HOTO SI3bIKa KaK TOCPEJIHUKA BCEX MHTETPALMOHHBIX MPo1eccoB. IMEHHO SI3BIK
BOIUIOIIAET €JWHCTBO TMPOIECCOB OOIICHMS, TO3HAHUS W CTAaHOBIICHUS
JUYHOCTH. B 3THX yCIOBUSX LETM M 3ala4dl M3Y4YEHHS sI3bIKa COJMKAIOTCA C
HEJSAMH U 33Jja4aMy po(deccCroHaNTbHOM MOATOTOBKU M CTAHOBJICHHUS aCITUPaHTa
(couckarens) Kak y4eHOro, T.€. S3bIK MOCTUTACTCS OJHOBPEMEHHO U BMECTE C
HayKoW Kak opma, B KOTOPYIO 00JIeKaeTCs HayyHOE 3HaHWE B COOTBETCTBHH C
yCIOBUSIMU HaydHOro oOmeHus. CoBpeMeHHOE TIOHMMaHWE HayKd Kak
JTUCKYPCUBHOM MPAKTUKHU TpeOyeT MpH U3yUeHUH S3bIKa TPUOPUTETHOTO 3HAHUS
CTPYKTYp M CTpaTETuil HAYYHOTO AUCKypca, GOpPM U CPEACTB KOMMYHHKAIIUH, a
TaK)Ke YMEHHUS UMHU onepupoBaTh. Kypc u3ydeHns MHOCTPAHHOTO sI3bIKa HOCHT,
TakuM 00pa3zoM, MpOQecCHOHATBHO-OPUECHTHPOBAHHBIA U KOMMYHHUKATHBHBIN
xapakrep. Ero neneBas pazpaborka oOycioBieHa HEOOXOAUMOCTBIO MOJEPHU-
3allid OTEUECTBEHHOTO OOpa30BaHWs W KOHKPETH3aIMU €r0 COJEp)KaHWs Ha
Ka)XJOM YpOBHE 00YUYEHUSI HHOCTPAHHBIM SI3bIKAM.

Llenvio Oannozco nocobus sBisieTcs O0yUE€HHUE AHTIIMUCKOMY S3bIKY Kak
CPEICTBY MEXKYJIbTYPHOTO, MEXKITMYHOCTHOTO U MPOo(hecCrnoHaIbHOTO OOIICHHUS
B PA3IUYHBIX cepax HAYUHOH AeATEeIHLHOCTH.



B mnpouecce OOCTHKEHMSI 3TOW LIEM PEANTU3YIOTCS KOMMYHHUKATHUBHBIE,
KOTHUTUBHBIE U pAa3BUBAIOIINE 3a/1a4H.

Kommynuxamusnvlie 3agadd BKIIOYAIOT OOY4YEHHE CIEAYIOINIMM IPaKTHU-
YECKMM YMEHUSIM H HaBBIKaM:

* CBOOOJIHOIO YTEHUS OPUTMHAIBHON JIMTEPAaTypbl COOTBETCTBYIOILLEH
OTpaciy 3HaHUN HAa THOCTPAHHOM SI3bIKE;

* oopMIICHHS M3BJICUCHHOW M3 MHOCTPAHHBIX MCTOYHUKOB MH(OpMAIHH B
BUJIE IEPEBOJIA, pedepara, aHHOTAINY;

* YCTHOT'O OOILEHUS B MOHOJIOTUYECKON U UATIOrH4ecKoil (opMe Mo Crenu-
IBHOCTU U OOLIECTBEHHO-NIOJUTUYECKUM BoIpocaM (JOoKIajl, cooOlIeHue, mpe-
3eHTalusl, 0ecesia 3a KpyriblM CTOJIOM, JUCKYCCHSl, TIOJIBEICHUE UTOTOB U T.I1.);

* MMCbMEHHOT0 HAyYHOI'O OOILEHUS HAa TEMbl, CBA3aHHBIE C HAYYHOU pado-
TON acnupaHTa (Hay4yHas CTaThs, TE3UCHI, NEPEeBOJ, pedepupoBaHUE U AHHO-
TUPOBAHUE);

* pa3jrueHus BUAOB U )KaHPOB CIIPABOYHOIN M HAYYHOU TUTEPaTypHI;

* HCIIOJIb30BAaHUS STUKETHBIX (POPM HAYUHOI'O OOILIECHHUS.

Koenumusnvie (nosnasamenvhvie) 3a0ayu BKIOYAIOT IPUOOPETEHUE CIIETY-
IOINX 3HAHUW U HABBIKOB:

* pa3BUTHS PAlMOHAIBHBIX CIIOCOOOB MBIIUICHUS: YMEHHUS TPOU3BOIUTH
pa3nuyHbIe JIOTUYECKHE ONepaluu (aHajlu3, CUHTE3, YCTAaHOBJIEHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M, apryMeHTHpOBaHUE, OOOOIIEHHE U BHIBOJ, KOMMEH-
TUPOBAHUE);

* (opMyIMpPOBAaHUS 1I€JIM, MJAHUPOBAHUS W JOCTHIKEHUS PE3yJbTaTOB B
HAy4HOH AESATENbHOCTH HA UHOCTPAHHOM SI3bIKE.

Pa3BuBaromiue 3a1aun BKIIOYAIOT:

* CIOCOOHOCTb YETKO U SICHO M3JIaraTh CBOIO TOUKY 3pEHUS M0 MpoljaemMe Ha
WHOCTPAHHOM SI3bIKE;

* CIIOCOOHOCTH MOHMMATh W LEHUTh YYKYIO TOUYKY 3pEHHUS O HAy4HOM
npoOieme,

CTPEMUTHCSI K COTPYIHUYECTBY, TOCTHXKEHHUIO COTJIacHsl, BIpaOOTKe 001Ien
MO3ULIUU B YCIOBUSIX Pa3IU4Msl B3IJISA0B U YOKICHUN;

* TOTOBHOCTb K pa3jM4YHbIM (pOpMaM M BUJAM MEXKIYHAPOAHOTO COTPY.-
HUYECTBA (COBMECTHBIA MPOEKT, rpaHjl, KOH(EpPEHLUs, KOHIPECC, CUMIIO3UYM,
CEMUHAp, COBEUIAHUE M [Ip.), @ TAKXKE K OCBOCHHUIO JIOCTH)KEHUH HAyKH B
CTpaHaxX U3y4aeMoro si3bIKa;

* CIIOCOOHOCTD BBISIBJISITH M COMOCTABIISATH COLMOKYJIBTYPHBIE OCOOCHHOCTH
MOJATOTOBKM ACIHMPAHTOB B CTPAHE M 3a PyOEXKOM, TOCTHXKEHHS U YPOBEHb
UCCJIEIOBAHUM KPYITHBIX HayYHBIX [IEHTPOB 10 U30paHHON CIIELUATBbHOCTH.

@opMBbI KOHTPOJI YPOBHS 3HAHUM aCIIUPAHTOB U COUCKATENIEU BKIIFOYAIOT:

1. Tekymmii KOHTPOJb OCYILECTBIISIETCA HA KaKIOM 3aHITHUU IPOBEPKOMN
BBINIOJIHEHUS JOMAIIHUX 3aJaHuil (YTEeHUe, MepeBOj, aHHOTHUPOBAHHUE U pe-
(dbepupoBaHKe TEKCTOB, BHIITOJIHEHHUE 3aaHUi);
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2. IlpoMexyTOUYHBIM KOHTPOJIb BKJIKOYAET JOKJIAbl HA CEMUHApaX U MPOBEP-
Ky TEPMHUHOJIOTUYECKUX TJIOCCAPUEB;

3. ITOroBbIii KOHTPOJIb COCTOUT U3 ABYX 3Tanos. [lepBslid 3Tan — noAroToB-
Ka IMUMCBMEHHOI'O IEepeBoJia TeKCTa Mo crnenuaibHocTu B oobeme 20000 1.3,
BTOPOM ATal — cJja4ya KaHAUIaTCKOro 3K3aMeHa.

Kannunarckuii sKk3aMeH 10 MHOCTPaHHOMY SI3bIKY BKIJIIOYAET B ce0sl cieny-
IOLLUE TPU 3aJaHUS:

1. [lucbMeHHBIN NEepeBOj] HAYYHOI'0 TeKCTa Mo crneuuaabHocTH. OOBEM TeKcTa —
2500-3000 nevarHbIx 3HaKOB. BpeMs BbinonHeHus: paboThl — 45-60 MUHYT.

2. bernoe (mpocMOTPOBOE) YTEHUE OPUTMHAIIBHOTO TEKCTa (Ta3eTHOU
ctatbM) 1o crenuanbHocTH. O0bEM — 1000-1500 nevatHbix 3HakoB. Bpems BbI-
NoJIHeHUsI — 2-3 MUHYThl. DopMa MPOBEPKHU — Nepeaadya u3BIe4EHHON nHPopMa-
LIMY HA THOCTPAHHOM SI3bIKE.

3. becena ¢ ’k3amMeHaTOpaMu Ha MHOCTPAHHOM S3bIKE IO BONPOCAM, CBS-
3aHHBIM CO CTEIUATBHOCTBHIO U HAYUYHOU paboTOl acnupaHTa (CoucKaTes).

Ha kangumpgaTckoMm sK3aMeHE achUpaHT (COUCKATEeIh) JOHKEH MPOJIEMOH-
CTPUpPOBaTh YMEHHUE IOJIb30BAaThCA MHOCTPAHHBIM SI3bIKOM KaK CpEACTBOM
npodecCUOHAILHOTO OOIIEHUS B HAy4YHOU cdepe.



PART |

TEXT 1
CIVIL ENGINEERING

Civil engineering is a professional engineering discipline that deals with the
design, construction, and maintenance of the physical and naturally built
environment, including works like roads, bridges, canals, dams, and buildings.
Civil engineering is the oldest engineering discipline after military engineering,
and it was defined to distinguish non-military engineering from military
engineering. It is traditionally broken into several sub-disciplines including
environmental engineering, geotechnical engineering, structural engineering,
transportation engineering, municipal or urban engineering, water resources
engineering, materials engineering, coastal engineering, surveying, and
construction engineering. Civil engineering takes place on all levels: in the
public sector from municipal through to national governments, and in the private
sector from individual homeowners through to international companies.

1.1 History of the civil engineering profession.

Engineering has been an aspect of life since the beginning of human
existence. The earliest practice of civil engineering may have commenced
between 4000 and 2000 BC in Ancient Egypt and Mesopotamia (Ancient Iraq)
when humans started to abandon a nomadic existence, creating a need for the
construction of shelter. During this time, transportation became increasingly
important leading to the development of the wheel and sailing.

Until modern times there was no clear distinction between civil engineering
and architecture, and the term engineer and architect were mainly geographical
variations referring to the same person, often used interchangeably. The
construction of Pyramids in Egypt (2700-2500 BC) might be considered the
first instances of large structure constructions. Other ancient historic civil
engineering constructions include the Qanat water management system (the
oldest older than 3000 years and longer than 71 km,), the Parthenon by Iktinos
in Ancient Greece (447-438 BC), the Appian Way by Roman engineers (312
BC), the Great Wall of China by General Meng T'ien under orders from
Emperor Shih Huang Ti (220 BC) and the stupas constructed in ancient Sri
Lanka like the Jetavanaramaya and the extensive irrigation works in
Anuradhapura. The Romans developed civil structures throughout their empire,
including especially aqueducts, insulae, harbours, bridges, dams and roads.

In the 18th century, the term civil engineering was coined to incorporate all
things civilian as opposed to military engineering. The first self-proclaimed civil
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engineer was John Smeaton who constructed the Eddystone Lighthouse. In 1771
Smeaton and some of his colleagues formed the Smeatonian Society of Civil
Engineers, a group of leaders of the profession who met informally over dinner.
Though there was evidence of some technical meetings, it was little more than a
social society.

In 1818 the Institution of Civil Engineers was founded in London, and in
1820 the eminent engineer Thomas Telford became its first president. The
institution received a Royal Charter in 1828, formally recognising civil
engineering as a profession. Its charter defined civil engineering as:

the art of directing the great sources of power in nature for the use and
convenience of man, as the means of production and of traffic in states, both for
external and internal trade, as applied in the construction of roads, bridges,
aqueducts, canals, river navigation and docks for internal intercourse and
exchange, and in the construction of ports, harbours, moles, breakwaters and
lighthouses, and in the art of navigation by artificial power for the purposes of
commerce, and in the construction and application of machinery, and in the
drainage of cities and towns.

The first private college to teach Civil Engineering in the United States was
Norwich University founded in 1819 by Captain Alden Partridge. The first
degree in Civil Engineering in the United States was awarded by Rensselaer
Polytechnic Institute in 1835. The first such degree to be awarded to a woman
was granted by Cornell University to Nora Stanton Blatch in 1905.

1.2 History of civil engineering

Civil engineering is the application of physical and scientific principles, and
its history is intricately linked to advances in understanding of physics and
mathematics throughout history. Because civil engineering is a wide ranging
profession, including several separate specialized sub-disciplines, its history is
linked to knowledge of structures, materials science, geography, geology, soils,
hydrology, environment, mechanics and other fields.

Throughout ancient and medieval history most architectural design and
construction was carried out by artisans, such as stonemasons and carpenters,
rising to the role of master builder. Knowledge was retained in guilds and
seldom supplanted by advances. Structures, roads and infrastructure that existed
were repetitive, and increases in scale were incremental.

One of the earliest examples of a scientific approach to physical and
mathematical problems applicable to civil engineering is the work of
Archimedes in the 3rd century BC, including Archimedes Principle, which
underpins our understanding of buoyancy, and practical solutions such as
Archimedes' screw. Brahmagupta, an Indian mathematician, used arithmetic in
the 7th century AD, based on Hindu-Arabic numerals, for excavation (volume)
computations.



1.3 The civil engineer

Civil engineers typically possess an academic degree with a major in civil
engineering. The length of study for such a degree is usually three to five years
and the completed degree is usually designated as a Bachelor of Engineering,
though some universities designate the degree as a Bachelor of Science. The
degree generally includes units covering physics, mathematics, project
management, design and specific topics in civil engineering. Initially such topics
cover most, if not all, of the sub-disciplines of civil engineering. Students then
choose to specialize in one or more sub-disciplines towards the end of the
degree. While an Undergraduate (BEng/BSc) Degree will normally provide
successful students with industry accredited qualification, some universities
offer postgraduate engineering awards (MEng/MSc) which allow students to
further specialize in their particular area of interest within engineering.

In most countries, a Bachelor's degree in engineering represents the first step
towards professional certification and the degree program itself is certified by a
professional body. After completing a certified degree program the engineer
must satisfy a range of requirements (including work experience and exam
requirements) before being certified. Once certified, the engineer is designated
the title of Professional Engineer (in the United States, Canada and South
Africa), Chartered Engineer (in most Commonwealth countries), Chartered
Professional Engineer (in Australia and New Zealand), or European Engineer (in
much of the European Union). There are international engineering agreements
between relevant professional bodies which are designed to allow engineers to
practice across international borders.

The advantages of certification vary depending upon location. For example,
in the United States and Canada "only a licensed engineer may prepare, sign and
seal, and submit engineering plans and drawings to a public authority for
approval, or seal engineering work for public and private clients.". This
requirement is enforced by state and provincial legislation such as Quebec's
Engineers Act. In other countries, no such legislation exists. In Australia, state
licensing of engineers is limited to the state of Queensland. Practically all
certifying bodies maintain a code of ethics that they expect all members to abide
by or risk expulsion. In this way, these organizations play an important role in
maintaining ethical standards for the profession. Even in jurisdictions where
certification has little or no legal bearing on work, engineers are subject to
contract law. In cases where an engineer's work fails he or she may be subject to
the tort of negligence and, in extreme cases, the charge of criminal negligence.
An engineer's work must also comply with numerous other rules and regulations
such as building codes and legislation pertaining to environmental law.



1.4 Careers

There is no one typical career path for civil engineers. Most people who
graduate with civil engineering degrees start with jobs that require a low level of
responsibility, and as the new engineers prove their competence, they are trusted
with tasks that have larger consequences and require a higher level of
responsibility. However, within each branch of civil engineering career path
options vary. In some fields and firms, entry-level engineers are put to work
primarily monitoring construction in the field, serving as the "eyes and ears" of
senior design engineers; while in other areas, entry-level engineers perform the
more routine tasks of analysis or design and interpretation. Experienced
engineers generally do more complex analysis or design work, or management
of more complex design projects, or management of other engineers, or into
specialized consulting, including forensic engineering.

1.5 Sub-disciplines

In general, civil engineering is concerned with the overall interface of
human created fixed projects with the greater world. General civil engineers
work closely with surveyors and specialized civil engineers to fit and serve fixed
projects within their given site, community and terrain by designing grading,
drainage, pavement, water supply, sewer service, electric and communications
supply, and land divisions. General engineers spend much of their time visiting
project sites, developing community consensus, and preparing construction
plans. General civil engineering is also referred to as site engineering, a branch
of civil engineering that primarily focuses on converting a tract of land from one
usage to another. Civil engineers typically apply the principles of geotechnical
engineering, structural engineering, environmental engineering, transportation
engineering and construction engineering to residential, commercial, industrial
and public works projects of all sizes and levels of construction.

1.6 Coastal engineering

Coastal engineering is concerned with managing coastal areas. In some
jurisdictions the terms sea defense and coastal protection are used to mean,
respectively, defense against flooding and erosion. The term coastal defense is
the more traditional term, but coastal management has become more popular as
the field has expanded to include techniques that allow erosion to claim land.

1.7 Construction engineering

Construction engineering involves planning and execution of the designs
from transportation, site development, hydraulic, environmental, structural and
geotechnical engineers. As construction firms tend to have higher business risk
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than other types of civil engineering firms, many construction engineers tend to
take on a role that is more business-like in nature: drafting and reviewing
contracts, evaluating logistical operations, and closely monitoring prices of
necessary supplies.

1.8 Earthquake engineering

Earthquake engineering covers ability of various structures to withstand
hazardous earthquake exposures at the sites of their particular location.

Earthquake engineering is a sub discipline of the broader category of
structural engineering. The main objectives of earthquake engineering are:

Understand interaction of structures with the shaky ground.

Foresee the consequences of possible earthquakes.

Design, construct and maintain structures to perform at earthquake exposure
up to the expectations and in compliance with building codes.

1.9 Environmental engineering

Environmental engineering deals with the treatment of chemical, biological,
and/or thermal waste, the purification of water and air, and the remediation of
contaminated sites, due to prior waste disposal or accidental contamination.
Among the topics covered by environmental engineering are pollutant transport,
water purification, waste water treatment, air pollution, solid waste treatment
and hazardous waste management. Environmental engineers can be involved
with pollution reduction, green engineering, and industrial ecology.
Environmental engineering also deals with the gathering of information on the
environmental consequences of proposed actions and the assessment of effects
of proposed actions for the purpose of assisting society and policy makers in the
decision making process.

Environmental engineering is the contemporary term for sanitary
engineering, though sanitary engineering traditionally had not included much of
the hazardous waste management and environmental remediation work covered
by the term environmental engineering. Some other terms in use are public
health engineering and environmental health engineering.

1.10 Geotechnical engineering

Geotechnical engineering is an area of civil engineering concerned with the
rock and soil that civil engineering systems are supported by. Knowledge from
the fields of geology, material science and testing, mechanics, and hydraulics are
applied by geotechnical engineers to safely and economically design
foundations, retaining walls, and similar structures. Environmental concerns in
relation to groundwater and waste disposal have spawned a new area of study
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called geoenvironmental engineering where biology and chemistry are
important.

Some of the unique difficulties of geotechnical engineering are the result of
the variability and properties of soil. Boundary conditions are often well defined
in other branches of civil engineering, but with soil, clearly defining these
conditions can be impossible. The material properties and behavior of soil are
also difficult to predict due to the variability of soil and limited investigation.
This contrasts with the relatively well defined material properties of steel and
concrete used in other areas of civil engineering. Soil mechanics, which
describes the behavior of soil, is also complicated because soils exhibit
nonlinear (stress-dependent) strength, stiffness, and dilatancy (volume change
associated with application of shear stress).

1.11 Water resources engineering

Water resources engineering is concerned with the collection and
management of water (as a natural resource). As a discipline it therefore
combines hydrology, environmental science, meteorology, geology,
conservation, and resource management. This area of civil engineering relates to
the prediction and management of both the quality and the quantity of water in
both underground (aquifers) and above ground (lakes, rivers, and streams)
resources. Water resource engineers analyze and model very small to very large
areas of the earth to predict the amount and content of water as it flows into,
through, or out of a facility. Although the actual design of the facility may be
left to other engineers. Hydraulic engineering is concerned with the flow and
conveyance of fluids, principally water. This area of civil engineering is
intimately related to the design of pipelines, water supply network, drainage
facilities (including bridges, dams, channels, culverts, levees, storm sewers), and
canals. Hydraulic engineers design these facilities using the concepts of fluid
pressure, fluid statics, fluid dynamics, and hydraulics, among others.

1.12 Materials engineering

Another aspect of Civil engineering is materials science. Materials
engineering deals with ceramics such as concrete, mix asphalt concrete, metals.
If focus around increased strength, metals such as aluminum and steel, and
polymers such as polymethylmethacrylate (PMMA) and carbon fibers.

Materials engineering also consists of protection and prevention like paints
and finishes. Alloying is another aspect of materials engineering, combining two
different types of metals to produce a stronger metal.

12



1.13 Structural engineering.

Structural engineering is concerned with the structural design and structural
analysis of buildings, bridges, towers, flyovers, tunnels, off shore structures like
oil and gas fields in the sea, and other structures. This involves identifying the
loads which act upon a structure and the forces and stresses which arise within
that structure due to those loads, and then designing the structure to successfully
support and resist those loads. The loads can be self weight of the structures,
other dead load, live loads, moving (wheel) load, wind load, earthquake load,
load from temperature change etc. The structural engineer must design structures
to be safe for their users and to successfully fulfill the function they are designed
for (to be serviceable). Due to the nature of some loading conditions, sub-
disciplines within structural engineering have emerged, including wind
engineering and earthquake engineering.

Design considerations will include strength, stiffness, and stability of the
structure when subjected to loads which may be static, such as furniture or self-
weight, or dynamic, such as wind, seismic, crowd or vehicle loads, or transitory,
such as temporary construction loads or impact. Other considerations include
cost, constructability, safety, aesthetics and sustainability.

1.14 Surveying.

Surveying is the process by which a surveyor measures certain dimensions
that generally occur on the surface of the Earth. Surveying equipment, such as
levels and theodolites, are used for accurate measurement of angular deviation,
horizontal, vertical and slope distances. With computerisation, electronic
distance measurement (EDM), total stations, GPS surveying and laser scanning
have supplemented (and to a large extent supplanted) the traditional optical
instruments. This information is crucial to convert the data into a graphical
representation of the Earth's surface, in the form of a map. This information is
then used by civil engineers, contractors and even realtors to design from, build
on, and trade, respectively. Elements of a building or structure must be correctly
sized and positioned in relation to each other and to site boundaries and adjacent
structures. Although surveying i1s a distinct profession with separate
qualifications and licensing arrangements, civil engineers are trained in the
basics of surveying and mapping, as well as geographic information systems.
Surveyors may also lay out the routes of railways, tramway tracks, highways,
roads, pipelines and streets as well as position other infrastructures, such as
harbors, before construction.

1.14.1 Land surveying.

In the United States, Canada, the United Kingdom and most Commonwealth
countries land surveying is considered to be a distinct profession. Land
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surveyors are not considered to be engineers, and have their own professional
associations and licencing requirements. The services of a licenced land
surveyor are generally required for boundary surveys (to establish the
boundaries of a parcel using its legal description) and subdivision plans (a plot
or map based on a survey of a parcel of land, with boundary lines drawn inside
the larger parcel to indicate the creation of new boundary lines and roads), both
of which are generally referred to as cadastral surveying.

1.14.2 Construction surveying.

Construction surveying (otherwise "lay-out" or "setting-out") is generally
performed by specialised technicians. Unlike land surveyors, the resulting plan
does not have legal status. Construction surveyors perform the following tasks:

Survey existing conditions of the future work site, including topography,
existing buildings and infrastructure, and even including underground
infrastructure whenever possible;

Stake out reference points and markers that will guide the construction of
new structures such as roads or buildings for subsequent construction;

Verify the location of structures during construction;

As-built surveying: a survey conducted at the end of the construction project
to verify that the work authorized was completed to the specifications set on
plans.

1.15 Transportation engineering.

Transportation engineering is concerned with moving people and goods
efficiently, safely, and in a manner conducive to a vibrant community. This
involves specifying, designing, constructing, and maintaining transportation
infrastructure which includes streets, canals, highways, rail systems, airports,
ports, and mass transit. It includes areas such as transportation design,
transportation planning, traffic engineering, some aspects of urban engineering,
queueing theory, pavement engineering, Intelligent Transportation System
(ITS), and infrastructure management.

1.16 Municipal or urban engineering.

Municipal engineering is concerned with municipal infrastructure. This
involves specifying, designing, constructing, and maintaining streets, sidewalks,
water supply networks, sewers, street lighting, municipal solid waste
management and disposal, storage depots for various bulk materials used for
maintenance and public works (salt, sand, etc.), public parks and bicycle paths.
In the case of underground utility networks, it may also include the civil portion
(conduits and access chambers) of the local distribution networks of electrical
and telecommunications services. It can also include the optimizing of waste
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collection and bus service networks. Some of these disciplines overlap with
other civil engineering specialties, however municipal engineering focuses on
the coordination of these infrastructure networks and services, as they are often
built simultaneously, and managed by the same municipal authority.
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TEXT 2
CIVIL ENGINEER

While all civil engineers tend to spend at least some time working "on site",
much of the modern civil engineering work is done in offices, working with
plans or computers.

A civil engineer is a person who practices civil engineering; the application
of planning, designing, constructing, maintaining, and operating infrastructures
while protecting the public and environmental health, as well as improving
existing infrastructures that have been neglected.

Originally, a civil engineer worked on public works projects and was
contrasted with the military engineer, who worked on armaments and defenses.
Over time, various branches of engineering have become recognized as distinct
from civil engineering, including chemical engineering, mechanical engineering,
and electrical engineering, while much of military engineering has been
absorbed by civil engineering.

In some places, a civil engineer may perform land surveying; in others,
surveying is limited to construction surveying, unless an additional qualification
1s obtained. On some U.S. military bases, the personnel responsible for building
and grounds maintenance, such as grass mowing, are called civil engineers and
are not required to meet any minimum educational requirements

2.1 Specialization.

Civil engineers usually practice in a particular specialty, such as
construction engineering, geotechnical engineering, structural engineering, land
development, transportation engineering, hydraulic engineering, and
environmental engineering.

Some civil engineers, particularly those working for government agencies,
may practice across multiple specializations, particularly when involved in
critical infrastructure development or maintenance.

2.2 Education and licensing.

In most countries, a civil engineer will have graduated from a post-
secondary school with a degree in civil engineering, which requires a strong
background in mathematics and the physical sciences; this degree is typically a
bachelor's degree, though many civil engineers study further to obtain masters,
doctoral and post doctoral degrees. In many countries, civil engineers are subject
to licensure. In jurisdictions with mandatory licensing, people who do not obtain
a license may not call themselves "civil engineers."

In Belgium, Civil Engineer (French: Ingénieur Civil, Dutch: Burgerlijk
Ingenieur) is a legally protected title applicable to graduates of the five-year
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engineering course of one of the six universities and the Royal Military
Academy. Their speciality can be all fields of engineering: civil, structural,
electrical, mechanical, chemical, physics and even computer science. This use of
the title may cause confusion to the English speaker as the Belgian "civil"
engineer can have a speciality other than civil engineering. In fact, Belgians use
the adjective "civil" as an opposition to military engineers.

The formation of the civil engineer has a strong mathematical and scientific
base and is more theoretical in approach than the practical oriented industrial
engineer educated in a five-year program at a polytechnic. Traditionally,
students were required to pass an entrance exam on mathematics to start civil
engineering studies. This exam was abolished in 2004 for the Flemish
Community, but is still organised in the French Community.

In Scandinavian countries, a civil engineer (civilingenjor (Swedish),
stvilingenigr (Norwegian), civilingenier (Danish)) is a first professional degree,
approximately equivalent to Master of Science in Engineering, and a protected
title granted to students by selected institutes of technology. As in English the
word has its origin in the distinction between civilian and military engineers, as
in before the start of the 19th century only military engineers existed and the
prefix "civil" was a way to separate those who had studied engineering in a
regular University from their military counterparts. Today the degree spans over
all fields within engineering, like civil engineering, computer science,
electronics engineering, etc.

There i1s generally a slight difference between a Master of Science in
Engineering degree and the Scandinavian civil engineer degree, the latter's
programme having closer ties with the industry's demands. A civil engineer is
the most well-known of the two; still, the area of expertise remains obfuscated
for most of the public. A noteworthy difference is the mandatory courses in
mathematics and physics, regardless of the equivalent master degree, e.g.
computer science.

Although a 'college engineer' hogskoleingenjor, diplomingenjor/mellaningenjor
(Swedish), hegskoleingenior (Norwegian), diplomingenier (Danish)) is roughly
equivalent to a Bachelor of Science in Scandinavia, to become a 'civil engineer'
one often has had to do up to one extra year of overlapping studies compared to
attaining a B.Sc./M.Sc. combination. This is because the higher educational
system is not fully adopted to the international standard graduation system, since
it is treated as a professional degree. Today (since 2009) this is starting to
change due to the Bologna process.

A Scandinavian "civilingenjor" will in international contexts commonly call
himself/herself "Master of Science in Engineering" and will occasionally wear
an engineering class ring. At the Norwegian Institute of Technology (now the
Norwegian University of Science and Technology), the tradition with a NTH
Ring goes back to 1914, before the Canadian iron ring.
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In Norway the title "Sivilingenier" will no longer be issued after 2007, and
have been replaced with "Master 1 teknologi". In the English translation of the
diploma, the title will be "Master of Science", since "Master of Technology" is
not an established title in the English-speaking world. The extra overlapping
year of studies have also been abolished with this change to make Norwegian
degrees more equal to their international counterparts.

In Spain, a civil engineering degree can be obtained after four years of study
in the various branches of mathematics, physics, mechanics, etc. The earned
degree 1s called Grado en Ingenieria Civil. Further studies at a Graduate school
include master's and doctoral degrees.

Before the current situation, that is, before the implementation of Bologna
Process in 2010, a Civil Engineering degree in Spain could be obtained after three
or five years of study. In the first case, the earned degree was called Ingeniero
Técnico de Obras Publicas (ITOP), literally translated as "Public Works Engineer";
at the second case, the academic earned degree was called Ingeniero de Caminos,
Canales y Puertos (often shortened to Ingeniero de Caminos or ICCP), that literally
means "Roads, Canals and Harbors Engineer", though civil engineers in Spain
practice in the same fields as civil engineers do elsewhere.

The first Spanish Civil Engineering School was the Escuela Especial de
Ingenieros de Caminos y Canales (now called Escuela Técnica Superior de
Ingenieros de Caminos, Canales y Puertos), established in 1802 in Madrid,
followed by the Escuela Especial de Ayudantes de Obras Publicas (now called
Escuela Universitaria de Ingenieria Técnica de Obras Publicas de la Universidad
Politécnica de Madrid), founded in 1854 in Madrid. Both schools now belong to
the Technical University of Madrid.

In Spain, a Civil Engineer has the technical and legal ability to design projects
of any branch, so any Spanish Civil Engineer can oversee projects about structures,
buildings (except residencial structures which are reserved for architects),
foundations, hydraulics, environment, transportation, urbanism, etc.

In Spain, Mechanical and Electrical engineering tasks are included under the
Industrial engineering degree.

In the United Kingdom a chartered civil engineer (known as certified or
professional engineer in other countries) is a member of the Institution of Civil
Engineers, and has also passed chartership exams. However a non-chartered
civil engineer may be a member of the Institution of Civil Engineers or the
Institution of Civil Engineering Surveyors. The description "Civil Engineer" is
not restricted to members of any particular professional organisation although
"Chartered Civil Engineer" is.

In the United States, civil engineers are typically employed by municipalities,
construction firms, consulting engineering firms, architect/engineer firms, state
governments, and the federal government. Each state requires engineers who offer
their services to the public to be licensed by the state. Licensure is obtained by
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meeting specified education, examination, and work experience requirements.
Specific requirements vary by state. Typically licensed engineers must graduate
from an ABET-accredited University or College engineering program, pass the
Fundamentals of Engineering exam, obtain several years of engineering experience
under the supervision of a licensed engineer, then pass the Principles and Practice
of Engineering Exam. After completing these steps and granting of licensure by a
State Board, engineers may use the title "Professional Engineer" or PE in
advertising and documents.

2.3 Professional associations.

The ASCE (American Society of Civil Engineers) represents more than
140,000 members of the civil engineering profession worldwide. Official
members of the ASCE must hold a bachelor's degree from an accredited civil
engineering program and be a licensed professional engineer or have five years
responsible charge of engineering experience. Most civil engineers join this
organization to be updated of current news, projects, and methods (such as
sustainability) related to civil engineering; as well as contribute their expertise
and knowledge to other civil engineers and students obtaining their civil
engineering degree.

The ICE (Institution of Civil Engineers) founded in 1818, represents, as of
2008, more than 80,000 members of the civil engineering profession worldwide.
Its commercial arm, Thomas Telford Ltd, provides training, recruitment,
publishing and contract services.

COMPREHENSION

1. Read the text; as your read, note the topic dealt with in each paragraph,
underline the topic sentence, key words, and important facts as your go along.

2. Analyze how the facts are connected, how the topic of a paragraph is
connected with that of a preceding paragraph.

3. Make a list of all points you are going to mention in your précis. Write
them down using the necessary key terms. These notes must contain all the
essential facts.

4. Write a précis of the text.

5. Sum up the main points presented in the text. Write the plan of the text in
the form of statements.

6. Develop your plan into summary.

7. Make your summary coherent by a sparing use of connectors.

8. Look through your summary. Find the least important sentences and
delete them. Out the remaining ones to produce a well-written, clear and concise
summary.

19



TEXT 3
BUILDING MATERIALS

A building material is any material which is used for a construction purpose.
Many naturally occurring substances, such as clay, sand, wood and rocks, even
twigs and leaves have been used to construct buildings. Apart from naturally
occurring materials, many man-made products are in use, some more and some
less synthetic. The manufacture of building materials is an established industry
in many countries and the use of these materials is typically segmented into
specific specialty trades, such as carpentry, plumbing, roofing and insulation
work. They provide the make-up of habitats and structures including homes.

The tent is the home of choice among nomadic groups all over the world.
Two well known types include the conical teepee and the circular yurt. It has
been revived as a major construction technique with the development of tensile
architecture and synthetic fabrics. Modern buildings can be made of flexible
material such as fabric membranes, and supported by a system of steel cables,
rigid or internal.

3.1 Mud and clay

The amount of each material used leads to different styles of buildings. The
deciding factor is usually connected with the quality of the soil being used.
Larger amounts of clay usually mean using the cob/adobe style, while a low clay
soil 1s usually associated with a sod building. The other main ingredients include
more or less sand/gravel and straw/grasses. Rammed earth is both an old and
newer take on creating walls, once made by compacting clay soils between
planks by hand, now forms and mechanical pneumatic compressors are used.

Soil and especially clay is good thermal mass; it is very good at keeping
temperatures at a constant level. Homes built with earth tend to be naturally cool
in the summer heat and warm in cold weather. Clay holds heat or cold, releasing
it over a period of time like stone. Earthen walls change temperature slowly, so
artificially raising or lowering the temperature can use more resources than in
say a wood built house, but the heat/coolness stays longer.

Peoples building with mostly dirt and clay, such as cob, sod, and adobe,
resulted in homes that have been built for centuries in western and northern
Europe as well as the rest of the world, and continue to be built, though on a
smaller scale. Some of these buildings have remained habitable for hundreds of
years.

3.2 Wood

A natural material for building dwellings for thousands of years, wood was
also used to make churches in the past. The main problems with wood structures
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are fire risk and durability. Wood is an aesthetically pleasing material that never
goes out of trend completely, though the current popularity of plastic is taking
its place in many construction sites.

3.3 Rock

Rock structures have existed for as long as history can recall. It is the
longest lasting building material available, and is usually readily available.
There are many types of rock throughout the world all with differing attributes
that make them better or worse for particular uses. Rock is a very dense material
so it gives a lot of protection too, its main draw-back as a material is its weight
and awkwardness. Its energy density is also considered a big draw-back, as
stone is hard to keep warm without using large amounts of heating resources.

Dry-stone walls have been built for as long as humans have put one stone on
top of another. Eventually different forms of mortar were used to hold the stones
together, cement being the most commonplace now.

The granite-strewn uplands of Dartmoor National Park, United Kingdom,
for example, provided ample resources for early settlers. Circular huts were
constructed from loose granite rocks throughout the Neolithic and early Bronze
Age, and the remains of an estimated 5,000 can still be seen today. Granite
continued to be used throughout the Medieval period (see Dartmoor longhouse)
and into modern times. Slate is another stone type, commonly used as roofing
material in the United Kingdom and other parts of the world where it is found.

Mostly stone buildings can be seen in most major cities, some civilizations
built entirely with stone such as the Pyramids in Egypt, the Aztec pyramids and
the remains of the Inca civilization.

3.4 Thatch

Thatch is one of the oldest of building materials known; grass is a good
insulator and easily harvested. Many African tribes have lived in homes made
completely of grasses year round. In Europe, thatch roofs on homes were once
prevalent but the material fell out of favor as industrialization and improved
transport increased the availability of other materials. Today, though, the
practice is undergoing a revival. In the Netherlands, for instance, many new
buildings have thatched roofs with special ridge tiles on top.

3.5 Brush

Brush structures are built entirely from plant parts and are generally found in
tropical and sub-tropical areas, such as rainforests, where very large leaves can
be used in the building. Native Americanes used them for resting and living in,
too. These are built mostly with branches, twigs and leaves, and bark, similar to
a beaver's lodge. These were variously named wikiups, lean-tos, and so forth.
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3.6 Ice

Ice was used by the Inuit for igloos, but has also been used for ice hotels as a
tourist attraction in northern areas that might not otherwise see many winter
tourists.

3.7 Sand

Sand is used with cement and sometimes lime to make mortar for masonry
work and plaster. Sand is used as a part of the concrete mix.

3.8 Concrete

Concrete is a composite building material made from the combination of
aggregate and a binder such as cement. The most common form of concrete is
Portland cement concrete, which consists of mineral aggregate (generally gravel
and sand), portland cement and water. After mixing, the cement hydrates and
eventually hardens into a stone-like material. When used in the generic sense,
this is the material referred to by the term concrete.

For a concrete construction of any size, as concrete has a rather low tensile
strength, it is generally strengthened using steel rods or bars (known as rebars).
This strengthened concrete is then referred to as reinforced concrete. In order to
minimise any air bubbles, that would weaken the structure, a vibrator is used to
eliminate any air that has been entrained when the liquid concrete mix is poured
around the ironwork. Concrete has been the predominant building material in
this modern age due to its longevity, formability, and ease of transport. Recent
advancements, such as insulating concrete forms, combine the concrete forming
and other construction steps (installation of insulation). All materials must be
taken in required proportions as described in standards.

3.9 Metal

Metal is used as structural framework for larger buildings such as
skyscrapers, or as an external surface covering. There are many types of metals
used for building. Steel is a metal alloy whose major component is iron, and is
the usual choice for metal structural building materials. It is strong, flexible, and
if refined well and/or treated lasts a long time. Corrosion is metal's prime enemy
when it comes to longevity.

The lower density and better corrosion resistance of aluminium alloys and
tin sometimes overcome their greater cost. Brass was more common in the past,
but is usually restricted to specific uses or specialty items today.

Metal figures quite prominently in prefabricated structures such as the
Quonset hut, and can be seen used in most cosmopolitan cities. It requires a
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great deal of human labor to produce metal, especially in the large amounts
needed for the building industries.

Other metals used include titanium, chrome, gold, silver. Titanium can be
used for structural purposes, but it is much more expensive than steel. Chrome,
gold, and silver are used as decoration, because these materials are expensive
and lack structural qualities such as tensile strength or hardness.

3.10 Glass

Glassmaking is considered an art form as well as an industrial process or
material. Clear windows have been used since the invention of glass to cover
small openings in a building. They provided humans with the ability to both let
light into rooms while at the same time keeping inclement weather outside.
Glass is generally made from mixtures of sand and silicates, in a very hot fire
stove called a kiln and is very brittle. Very often additives are added to the
mixture when making glass with shades of colors or various characteristics (such
as bulletproof glass, or light emittance).

The use of glass in architectural buildings has become very popular in the
modern culture. Glass "curtain walls" can be used to cover the entire facade of a
building, or it can be used to span over a wide roof structure in a "space frame".
These uses though require some sort of frame to hold sections of glass together,
as glass by itself is too brittle and would require an overly large kiln to be used
to span such large areas by itself.

3.11 Plastic

The term “plastics” covers a range of synthetic or semi-synthetic organic
condensation or polymerization products that can be molded or extruded into
objects or films or fibers. Their name is derived from the fact that in their semi-
liquid state they are malleable, or have the property of plasticity. Plastics vary
immensely in heat tolerance, hardness, and resiliency. Combined with this
adaptability, the general uniformity of composition and lightness of plastics
ensures their use in almost all industrial applications today.

3.12 Foam

More recently synthetic polystyrene or polyurethane foam has been used in
combination with structural materials, such as concrete. It is light weight, easily
shaped and an excellent insulator. It is usually used as part of a structural
insulated panel where the foam is sandwiched between wood or cement or
insulating concrete forms, where concrete is sandwiched between two layers of
foam.
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3.13 Cement composites

Cement bonded composites are made of hydrated cement paste that binds
wood or alike particles or fibers to make pre-cast building components. Various
fibrous materials including paper and fiberglass have been used as binders.

Wood and natural fibres are composed of various soluble organic
compounds like carbohydrates, glycosides and phenolics. These compounds are
known to retard cement setting. Therefore, before using a wood in making
cement boned composites, its compatibility with cement is assessed.

Wood-cement compatibility is the ratio of a parameter related to the property
of a wood-cement composite to that of a neat cement paste. The compatibility is
often expressed as a percentage value. To determine wood-cement compatibility,
methods based on different properties are used, such as, hydration characteristics,
strength, interfacial bond and morphology. Various methods are used by
researchers such as the measurement of hydration characteristics of a cement-
aggregate mix; the comparison of the mechanical properties of cement-aggregate
mixes and the visual assessment of microstructural properties of the wood-cement
mixes. It has been found that the hydration test by measuring the change in
hydration temperature with time is the most convenient method. Recently, Karade
et al have reviewed these methods of compatibility assessment and suggested a
method based on the ‘maturity concept’ i.e. taking in consideration both time and
temperature of cement hydration reaction.

3.14 Modern industry

Modern building is a multibillion dollar industry, and the production and
harvesting of raw materials for building purposes is on a world wide scale, often
being a primary governmental and trade keypoint between nations.
Environmental concerns are also becoming a major world topic concerning the
availability and sustainability of certain materials, and the extraction of such
large quantities needed for the human habitat.

3.15 Building products

In the market place the term building products often refers to the ready-
made particles/sections, made from various materials, that are fitted in
architectural hardware and decorative hardware parts of a building. The list of
building products exclusively exclude the building materials, which are used to
construct the building architecture and supporting fixtures like windows, doors,
cabinets, etc. Building products do not make any part of building a rather they
support and make them working in a modular fashion.

It also can refer to items used to put such hardware together such as glues,
caulking, paint, and anything else bought for the purpose of constructing a
building.
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TEXT 4
STRUCTURAL STEEL

4.1 Steel

Steel construction has so many advantages: the strength to weight ratio is
excellent, metals join easily, efficient shapes are available, etc. With those
advantages, though, come some challenges that are best solved by a good
understanding of how the metals actually perform in a structure.

For most larger buildings, metals are a key element of the structural system.
Steel beams and columns, steel joists, steel studs, aluminum framing are a few
examples of metal construction. A wise superintendent understands not only
how to erect the structure, but also the basics of how the structural system works
and the ways in which it fails.

The Kansas City Hyatt Hotel structure spectacularly failed a few years ago,
with a suspended walkway crashing to the ground. Many people were hurt and
killed. The cause was traced to what seemed to be a minor change made during
construction. This minor change, however, was structurally significant,
increasing the shear stress well beyond design limits. The lesson learned from
the Kansas City Hyatt Regency hotel collapse is that structural steel design, shop
drawing review, fabrication and erection must be carefully done, with
responsibilities clearly understood.

4.2 Brief History of Steel.

To understand metals, start with iron. As a basic chemical element Fe, iron is
the most abundant metal on the earth. For many centuries, iron furnaces have
heated limestone and iron ore that was excavated from the ground. The intense heat
melts the both the rock and iron ore, along with several chemical reactions and the
lighter liquid rock rises to the top and the heavier liquid iron sinks, creating pig
iron. This pig iron is an intermediate step on the way to a final product.

Historically, wrought iron was a building product made from this pig iron. The
wrought iron was mostly pure iron (with some slag and small amounts of carbon
added). Wrought iron was actually “wrought” (i.e. worked or hammered) into bars
and has been used as a construction material for thousands of years. Wrought iron
is tough and ductile, easy to weld. Lacking the carbon content for tempering,
wrought iron is not hard enough to hold a good edge for a tool or weapon.

Other final products from the pig iron are alloys. An alloy is a combination
of two or more elements, in which at least one is a metal. Most metals used for
construction purposes are alloys. For example, steel is an alloy with iron and
carbon being the primary elements. Generally, iron-carbon alloys with up to
2.1% carbon by weight are considered steel and iron-carbon alloys, with greater
amounts of carbon are cast iron.
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Cast iron is made by re-melting pig iron in a blast furnace, removing
undesirable elements like phosphorus and sulfur, adjusting carbon levels and
adding other elements. The resulting alloy, commonly called grey cast iron, has
a high corrosion resistance and strong compressive strength, but tends to be
brittle and difficult to weld. Historically, cannons and cannon balls were made
from grey cast iron, as well as some early bridges.

Steel is an alloy that finds tremendous number of uses in today’s
construction world. Hot rolled steel shapes, most commonly found as steel
beams and columns on construction projects, are created in steel mills by rolling
the heat steel between large rollers, deforming the steel into the typical shapes:
W, S, C, angles, tube sections, pipes, etc. Most hot formed steel is either 36,000
psi or 50,000 psi yield strength.

4.3 Connections in Structural Steel.

Most structural steel failures happen at connections where a beam connects
to a column, where a joist connects to a beam, where a hanging rod connects to a
beam (the Kansas City Hyatt discussed above). The Structural Engineer must
design the steel members and give guidelines for the connections. Many people
in the Construction Industry don't understand, though, that the Structural
Engineer rarely designs the connections.

Why is that? Historically, the Steel Fabricators developed many different
ways to make connections. What one Fabricator did in his shop economically
might have been quite an expensive way to do it in a competitor's Fabrication
Shop. So the practice developed that the Structural Engineer would size the
members, but the Steel Fabricators would design the connections, which the
Structural Engineer should then review and approve. If you think that seems like
a complicated system prone to error, you'd be correct.

But that is the system we generally have in American construction. So the
Construction Supervisor should know something about steel connections and
have an idea if they are being installed correctly. A bit of background in Basic
Structural Design is helpful, but the main thing to understand is the concept of
pin connections versus fixed connections.

A beam bolted to a column with clip angles along the beam web likely
creates a pin connection. This means that the beam shouldn't be able to move up
or down, nor in or out, but it can rotate a bit. A steel column bolted to a concrete
pier with four anchor bolts also typically creates a pin connection. Again the
steel column won't go up, down or sideways, but it may be able to rotate a bit.

The fixed connection must stop that ability to rotate. So for a beam to have a
fixed connection to a column, along with clip angles, there may be a plate on the
top and bottom flanges of the beam that gets welded to the column. With all that
welding, the beam can no longer rotate. If a steel column is buried four feet deep
in a concrete pier, it also would not be rotating at the point that it exits from the
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concrete. So those are a couple of ways to create fixed (or moment resisting)
connections.

The Construction Supervisor should be aware if any fixed (or moment
resisting) connections are required and understand how they are to be made. Just
asking the questions increases the likelithood of a successful project.

4.4 Composite Design.

Composite design marries some of steel and concrete's best attributes
together for an efficient structural system. Let's start by thinking about a
structural system that isn't composite design. Structural steel beams placed at 4'
on center with a steel deck spanning perpendicular which will have 4" of
concrete placed on top of the steel deck is not a composite system. That means
the steel beams will carry their own weight, the weight of the steel deck and
concrete above and whatever live load gets applied. The steel deck and the
concrete must carry their own weight and the live load spanning from steel beam
to steel beam. Another way to state the proposition: the steel beam acts on its
own structurally and the steel deck and concrete act on their own structurally.

A composite system ties together that steel beam and concrete floor and
forces them to act as a single structural unit. Some connector on top of the steel
beam makes the steel and concrete act as one unit. The steel beam can't slide
independently of the concrete slab, the two are bonded together. Since the
concrete is strong in compression, the composite system can be quite efficient
structurally.
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TEXT 5
AUTOMATIVE ENGINEERING

Modern automotive engineering, along with aerospace engineering and
marine engineering, is a branch of vehicle engineering, incorporating elements
of mechanical, electrical, electronic, software and safety engineering as applied
to the design, manufacture and operation of motorcycles, automobiles, buses and
trucks and their respective engineering subsystems.

5.1 Product Engineering.

Some of the engineering attributes/disciplines that are of importance to the
automotive engineer:

Safety Engineering: Safety Engineering is the assessment of various crash
scenarios and their impact on the vehicle occupants. These are tested against
very stringent governmental regulations. Some of these requirements include:
Seat belt and air bag functionality, front and side impact testing, and resistance
to rollover. Assessments are done with various methods and tools: Computer
crash simulation (typically Finite element analysis), crash test dummies, partial
system sled and full vehicle crashes.

Visualization of how a car deforms in an asymmetrical crash using finite
element analysis.

Fuel Economy/Emissions: Fuel economy is the measured fuel efficiency of
the vehicle in miles per gallon or litres per 100 kilometers. Emissions testing the
measurement of the vehicles emissions: hydrocarbons, nitrogen oxides (NOx),
carbon monoxide (CO), carbon dioxide (CO2), and evaporative emissions.

Vehicle Dynamics: Vehicle dynamics is the vehicle's response of the
following attributes: ride, handling, steering, braking, and traction. Design of the
chassis systems of suspension, steering, braking, structure (frame), wheels and
tires, and traction control are highly leveraged by the Vehicle Dynamics
engineer to deliver the Vehicle Dynamics qualities desired.

NVH Engineering (Noise, Vibration, and Harshness): NVH is the customer's
feedback (both tactile (feel) and audible (hear)) from the vehicle. While sound
can be interpreted as a rattle, squeal, or hoot; a tactile response can be seat
vibration, or a buzz in the steering wheel. This feedback is generated by
components either rubbing, vibrating or rotating. NVH response can be
classified in various ways: powertrain NVH, road noise, wind noise, component
noise, and squeak and rattle. Note, there are both good and bad NVH qualities.
The NVH engineer works to either eliminate bad NVH, or change the “bad
NVH” to good (i.e., exhaust tones).

Performance: Performance is a measurable and testable value of a vehicles
ability to perform in various conditions. Performance can be considered in a
wide variety of tasks, but it's generally associated with how quickly a car can
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accelerate (i.e. 0-60 mph, 1/4 mile, trap speed, top speed, etc), how short and
quickly a car can come to a complete stop from a set distance (i.e. 70-0 mph),
how much g-force a car can generate without losing grip, recorded trap lap
times, cornering speed, brake fade, etc. Performance can also reflect the amount
of control in inclement weather (snow, ice, rain).

Shift Quality: Shift Quality is the driver’s perception of the vehicle to an
automatic transmission shift event. This is influenced by the powertrain (engine,
transmission), and the vehicle (driveline, suspension, engine and powetrain
mounts, etc). Shift feel is both a tactile (feel) and audible (hear) response of the
vehicle. Shift Quality is experienced as various events: Transmission shifts are
felt as an upshift at acceleration (1-2), or a downshift maneuver in passing (4-2).
Shift engagements of the vehicle are also evaluated, as in Park to Reverse, etc.

Durability / Corrosion engineering: Durability and Corrosion engineering is
the evaluation testing of a vehicle for its useful life. This includes mileage
accumulation, severe driving conditions, and corrosive salt baths.

Package / Ergonomics Engineering: Package Engineering is a discipline that
designs/analyzes the occupant accommodations (seat roominess), ingress/egress
to the vehicle, and the driver’s field of vision (gauges and windows). The
Package Engineer is also responsible for other areas of the vehicle like the
engine compartment, and the component to component placement. Ergonomics
is the discipline that assesses the occupant's access to the steering wheel, pedals,
and other driver/passenger controls.

Climate Control: Climate Control is the customer’s impression of the cabin
environment and level of comfort related to the temperature and humidity. From
the windshield defrosting to the heating and cooling capacity, all vehicle seating
positions are evaluated to a certain level of comfort.

Drivability: Drivability is the vehicle’s response to general driving
conditions. Cold starts and stalls, RPM dips, idle response, launch hesitations
and stumbles, and performance levels.

Cost: The cost of a vehicle program is typically split into the effect on the
variable cost of the vehicle, and the up-front tooling and fixed costs associated
with developing the vehicle. There are also costs associated with warranty
reductions, and marketing.

Program timing: To some extent programs are timed with respect to the
market, and also to the production schedules of the assembly plants. Any new
part in the design must support the development and manufacturing schedule of
the model.

Assembly Feasibility: It is easy to design a module that is hard to assemble,
either resulting in damaged units, or poor tolerances. The skilled product
development engineer works with the assembly/manufacturing engineers so that
the resulting design is easy and cheap to make and assemble, as well as
delivering appropriate functionality and appearance.
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5.2 Development Engineer.

A Development Engineer is a job function within Automotive Engineering,
in which the development engineer has the responsibility for coordinating
delivery of the engineering attributes of a complete automobile (bus, car, truck,
van, SUV, etc.) as dictated by the automobile manufacturer, governmentel
regulations, and the customer who buys the product.

Much like the Systems Engineer, the Development Engineer is concerned
with the interactions of all systems in the complete automobile. While there are
multiple components and systems in an automobile that have to function as
designed, they must also work in harmony with the complete automobile. As an
example, the brake system's main function is to provide braking functionality to
the automobile. Along with this, it must also provide an acceptable level of:
pedal feel (spongy, stiff), brake system ‘“noise” (squeal, shudder, etc), and
interaction with the ABS (anti-lock braking system)

Another aspect of the development engineer's job is a trade-off process
required to deliver all the automobile attributes at a certain acceptable level. An
example of this is the trade-off between engine performance and fuel economy.
While some customers are looking for maximum power from their engine, the
automobile is still required to deliver an acceptable level of fuel economy. From
the engine's perspective, these are opposing requirements. Engine performance
is looking for maximum displacement (bigger, more power), while fuel economy
is looking for a smaller displacement engine (ex: 1.4 L vs. 5.4 L). The engine
size, though is not the only contributing factor to fuel economy and automobile
performance. Other attributes include: automobile weight, aerodynamic drag,
transmission gearing, emission control devices, and tires.

The Development Engineer is also responsible for organising automobile
level testing, validation, and certification. Components and systems are designed
and tested individually by the Product Engineer. The final evaluation though,
has to be conducted at the automobile level to evaluate system to system
interactions. As an example, the audio system (radio) needs to be evaluated at
the automobile level. Interaction with other electronic components can cause
interference. Heat dissipation of the system and ergonomic placement of the
controls need to be evaluated. Sound quality in all seating positions needs to be
provided at acceptable levels.

There are also other automotive engineers:

The aerodynamics engineers will often give guidance to the styling studio so
that the shapes they design are aecrodynamic, as well as attractive.

Body engineers will also let the studio know if it is feasible to make the
panels for their designs.
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TEXT 6
WATER RESOURCES

Water resources are sources of water that are useful or potentially useful.
Uses of water include agricultural, industrial, household, recreational and
environmental activities. Virtually all of these human uses require fresh water.

97% of the water on the Earth is salt water. Only three percent is fresh
water; slightly over two thirds of this is frozen in glaciers and polar ice caps.
The remaining unfrozen freshwater is found mainly as groundwater, with only a
small fraction present above ground or in the air.

Fresh water is a renewable resource, yet the world's supply of clean, fresh
water is steadily decreasing. Water demand already exceeds supply in many
parts of the world and as the world population continues to rise, so too does the
water demand. Awareness of the global importance of preserving water for
ecosystem services has only recently emerged as, during the 20th century, more
than half the world’s wetlands have been lost along with their valuable
environmental services for Water Education. The framework for allocating water
resources to water users (where such a framework exists) is known as water
rights

6.1 Sources of fresh water.

Surface water is water in a river, lake or fresh water wetland. Surface water
is naturally replenished by precipitation and naturally lost through discharge to
the oceans, evaporation, evapotranspiration and sub-surface seepage.

Although the only natural input to any surface water system is precipitation
within its watershed, the total quantity of water in that system at any given time
is also dependent on many other factors. These factors include storage capacity
in lakes, wetlands and artificial reservoirs, the permeability of the soil beneath
these storage bodies, the runoff characteristics of the land in the watershed, the
timing of the precipitation and local evaporation rates. All of these factors also
affect the proportions of water lost.

Human activities can have a large and sometimes devastating impact on
these factors. Humans often increase storage capacity by constructing reservoirs
and decrease it by draining wetlands. Humans often increase runoff quantities
and velocities by paving areas and channelizing stream flow.

The total quantity of water available at any given time is an important
consideration. Some human water users have an intermittent need for water. For
example, many farms require large quantities of water in the spring, and no
water at all in the winter. To supply such a farm with water, a surface water
system may require a large storage capacity to collect water throughout the year
and release it in a short period of time. Other users have a continuous need for
water, such as a power plant that requires water for cooling. To supply such a
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power plant with water, a surface water system only needs enough storage
capacity to fill in when average stream flow is below the power plant's need.

Nevertheless, over the long term the average rate of precipitation within a
watershed is the upper bound for average consumption of natural surface water
from that watershed.

Natural surface water can be augmented by importing surface water from
another watershed through a canal or pipeline. It can also be artificially
augmented from any of the other sources listed here, however in practice the
quantities are negligible. Humans can also cause surface water to be "lost" (i.e.
become unusable) through pollution.

Brazil is the country estimated to have the largest supply of fresh water in
the world, followed by Russia and Canada.

6.2 Under river flow.

Throughout the course of a river, the total volume of water transported
downstream will often be a combination of the visible free water flow together
with a substantial contribution flowing through sub-surface rocks and gravels
that underlie the river and its floodplain called the hyporheic zone. For many
rivers in large valleys, this unseen component of flow may greatly exceed the
visible flow. The hyporheic zone often forms a dynamic interface between
surface water and true ground-water receiving water from the ground water
when aquifers are fully charged and contributing water to ground-water when
ground waters are depleted. This is especially significant in karst areas where
pot-holes and underground river are common.

6.3 Ground water.

Sub-surface water, or groundwater, is fresh water located in the pore space
of soil and rocks. It is also water that is flowing within aquifers below the water
table. Sometimes it is useful to make a distinction between sub-surface water
that is closely associated with surface water and deep sub-surface water in an
aquifer (sometimes called "fossil water").

Sub-surface water can be thought of in the same terms as surface water:
inputs, outputs and storage. The critical difference is that due to its slow rate of
turnover, sub-surface water storage is generally much larger compared to inputs
than it is for surface water. This difference makes it easy for humans to use sub-
surface water unsustainably for a long time without severe consequences.
Nevertheless, over the long term the average rate of seepage above a sub-surface
water source is the upper bound for average consumption of water from that
source.

The natural input to sub-surface water is seepage from surface water. The
natural outputs from sub-surface water are springs and seepage to the oceans.
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If the surface water source is also subject to substantial evaporation, a sub-
surface water source may become saline. This situation can occur naturally
under endorheic bodies of water, or artificially under irrigated farmland. In
coastal areas, human use of a sub-surface water source may cause the direction
of seepage to ocean to reverse which can also cause soil salinization. Humans
can also cause sub-surface water to be "lost" (i.e. become unusable) through
pollution. Humans can increase the input to a sub-surface water source by
building reservoirs or detention ponds.

6.4 Desalination.

Desalination is an artificial process by which saline water (generally sea
water) is converted to fresh water. The most common desalination processes are
distillation and reverse osmosis. Desalination is currently expensive compared to
most alternative sources of water, and only a very small fraction of total human
use is satisfied by desalination. It is only economically practical for high-valued
uses (such as household and industrial uses) in arid areas. The most extensive
use is in the Persian Gulf.

6.5 Frozen water.

Several schemes have been proposed to make use of icebergs as a water
source, however to date this has only been done for novelty purposes. Glacier
runoff is considered to be surface water.

The Himalayas, which are often called "The Roof of the World", contain
some of the most extensive and rough high altitude areas on Earth as well as the
greatest area of glaciers and permafrost outside of the poles. Ten of Asia’s
largest rivers flow from there, and more than a billion people’s livelihoods
depend on them. To complicate matters, temperatures are rising more rapidly
here than the global average. In Nepal the temperature has risen with 0.6 degree
over the last decade, whereas the global warming has been around 0.7 over the
last hundred years.

6.6 Uses of fresh water.

Uses of fresh water can be categorized as consumptive and non-consumptive
(sometimes called "renewable"). A use of water is consumptive if that water is
not immediately available for another use. Losses to sub-surface seepage and
evaporation are considered consumptive, as is water incorporated into a product
(such as farm produce). Water that can be treated and returned as surface water,
such as sewage, is generally considered non-consumptive if that water can be
put to additional use. Water use in power generation and industry is generally
described using an alternate terminology, focusing on separate measurements of
withdrawal and consumption. Withdrawal describes the removal of water from
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the environment, while consumption describes the conversion of fresh water into
some other form, such as atmospheric water vapor or contaminated waste water.

6.7 Agricultural water use.

It is estimated that 69% of worldwide water use is for irrigation, with 15-
35% of irrigation withdrawals being unsustainable. It takes around 3,000 litres
of water, converted from liquid to vapour, to produce enough food to satisfy one
person's daily dietary need. This is a considerable amount, when compared to
that required for drinking, which is between two and five litres. To produce food
for the now over 7 billion people who inhabit the planet today requires the water
that would fill a canal ten metres deep, 100 metres wide and 7.1 million
kilometres long — that's enough to circle the globe 180 times.

Fifty years ago, the common perception was that water was an infinite
resource. At this time, there were fewer than half the current number of people
on the planet. People were not as wealthy as today, consumed fewer calories and
ate less meat, so less water was needed to produce their food. They required a
third of the volume of water we presently take from rivers. Today, the
competition for water resources is much more intense. This is because there are
now seven billion people on the planet, their consumption of water-thirsty meat
and vegetables is rising, and there is increasing competition for water from
industry, urbanisation biofuel crops, and water reliant food items. In future, even
more water will be needed to produce food because the Earth's population is
forecast to rise to 9 billion by 2050. An additional 2.5 or 3 billion people,
choosing to eat fewer cereals and more meat and vegetables could add an
additional five million kilometres to the virtual canal mentioned above.

An assessment of water management in agriculture was conducted in 2007
by the International Water Management Institute in Sri Lanka to see if the world
had sufficient water to provide food for its growing population. It assessed the
current availability of water for agriculture on a global scale and mapped out
locations suffering from water scarcity. It found that a fifth of the world's
people, more than 1.2 billion, live in areas of physical water scarcity, where
there is not enough water to meet all demands. One third of the worlds
population does not have access to clean drinking water, which is more than 2.3
billion people. A further 1.6 billion people live in areas experiencing economic
water scarcity, where the lack of investment in water or insufficient human
capacity make it impossible for authorities to satisfy the demand for water. The
report found that it would be possible to produce the food required in future, but
that continuation of today's food production and environmental trends would
lead to crises in many parts of the world. To avoid a global water crisis, farmers
will have to strive to increase productivity to meet growing demands for food,
while industry and cities find ways to use water more efficiently.
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In some areas of the world irrigation is necessary to grow any crop at all, in
other areas it permits more profitable crops to be grown or enhances crop yield.
Various irrigation methods involve different trade-offs between crop yield,
water consumption and capital cost of equipment and structures. Irrigation
methods such as furrow and overhead sprinkler irrigation are usually less
expensive but are also typically less efficient, because much of the water
evaporates, runs off or drains below the root zone. Other irrigation methods
considered to be more efficient include drip or trickle irrigation, surge irrigation,
and some types of sprinkler systems where the sprinklers are operated near
ground level. These types of systems, while more expensive, usually offer
greater potential to minimize runoff, drainage and evaporation. Any system that
is improperly managed can be wasteful, all methods have the potential for high
efficiencies under suitable conditions, appropriate irrigation timing and
management. Some issues that are often insufficiently considered are
salinization of sub-surface water and contaminant accumulation leading to water
quality declines.

As global populations grow, and as demand for food increases in a world
with a fixed water supply, there are efforts under way to learn how to produce
more food with less water, through improvements in irrigation methods and
technologies, agricultural water management, crop types, and water monitoring.
Aquaculture is a small but growing agricultural use of water. Freshwater
commercial fisheries may also be considered as agricultural uses of water, but
have generally been assigned a lower priority than irrigation.

6.8 Industrial water use.

It is estimated that 22% of worldwide water use is industrial. Major
industrial users include hydroelectric dams, thermoelectric power plants, which
use water for cooling, ore and oil refineries, which use water in chemical
processes, and manufacturing plants, which use water as a solvent. Water
withdrawal can be very high for certain industries, but consumption is generally
much lower than that of agriculture.

Water is used in renewable power generation. Hydroelectric power derives
energy from the force of water flowing downhill, driving a turbine connected to
a generator. This hydroelectricity is a low-cost, non-polluting, renewable energy
source. Significantly, hydroelectric power can also be used for load following
unlike most renewable energy sources which are intermittent. Ultimately, the
energy in a hydroelectric power plant is supplied by the sun. Heat from the sun
evaporates water, which condenses as rain in higher altitudes and flows
downhill. Pumped-storage hydroelectric plants also exist, which use grid
electricity to pump water uphill when demand is low, and use the stored water to
produce electricity when demand is high.
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Hydroelectric power plants generally require the creation of a large artificial
lake. Evaporation from this lake is higher than evaporation from a river due to
the larger surface area exposed to the elements, resulting in much higher water
consumption. The process of driving water through the turbine and tunnels or
pipes also briefly removes this water from the natural environment, creating
water withdrawal. The impact of this withdrawal on wildlife varies greatly
depending on the design of the power plant.

Pressurized water is used in water blasting and water jet cutters. Also, very
high pressure water guns are used for precise cutting. It works very well, is
relatively safe, and is not harmful to the environment. It is also used in the
cooling of machinery to prevent overheating, or prevent saw blades from
overheating. This is generally a very small source of water consumption relative
to other uses.

Water is also used in many large scale industrial processes, such as
thermoelectric power production, oil refining, fertilizer production and other
chemical plant use, and natural gas extraction from shale rock. Discharge of
untreated water from industrial uses is pollution. Pollution includes discharged
solutes (chemical pollution) and increased water temperature (thermal
pollution). Industry requires pure water for many applications and utilizes a
variety of purification techniques both in water supply and discharge. Most of
this pure water is generated on site, either from natural freshwater or from
municipal grey water. Industrial consumption of water is generally much lower
than withdrawal, due to laws requiring industrial grey water to be treated and
returned to the environment. Thermoelectric power plants using cooling towers
have high consumption, nearly equal to their withdrawal, as most of the
withdrawn water is evaporated as part of the cooling process. The withdrawal,
however, is lower than in once-through cooling systems.

6.9 Drinking water.

It is estimated that 8% of worldwide water use is for household purposes.
These include drinking water, bathing, cooking, sanitation, and gardening. Basic
household water requirements have been estimated by Peter Gleick at around 50
liters per person per day, excluding water for gardens. Drinking water is water
that is of sufficiently high quality so that it can be consumed or used without
risk of immediate or long term harm. Such water is commonly called potable
water. In most developed countries, the water supplied to households, commerce
and industry is all of drinking water standard even though only a very small
proportion is actually consumed or used in food preparation.
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6.10 Recreation water use.

Recreational water use is usually a very small but growing percentage of
total water use. Recreational water use is mostly tied to reservoirs. If a reservoir
is kept fuller than it would otherwise be for recreation, then the water retained
could be categorized as recreational usage. Release of water from a few
reservoirs is also timed to enhance whitewater boating, which also could be
considered a recreational usage. Other examples are anglers, water skiers, nature
enthusiasts and swimmers.

Recreational usage is usually non-consumptive. Golf courses are often
targeted as using excessive amounts of water, especially in drier regions. It is,
however, unclear whether recreational irrigation (which would include private
gardens) has a noticeable effect on water resources. This is largely due to the
unavailability of reliable data. Additionally, many golf courses utilize either
primarily or exclusively treated effluent water, which has little impact on
potable water availability.

Some governments, including the Californian Government, have labelled
golf course usage as agricultural in order to deflect environmentalists' charges of
wasting water. However, using the above figures as a basis, the actual statistical
effect of this reassignment is close to zero. In Arizona, an organized lobby has
been established in the form of the Golf Industry Association, a group focused
on educating the public on how golf impacts the environment.

Recreational usage may reduce the availability of water for other users at
specific times and places. For example, water retained in a reservoir to allow
boating in the late summer is not available to farmers during the spring planting
season. Water released for whitewater rafting may not be available for
hydroelectric generation during the time of peak electrical demand.

6.11 Environmental water use.

Explicit environmental water use is also a very small but growing
percentage of total water use. Environmental water may include water stored in
impoundments and released for environmental purposes (held environmental
water), but more often is water retained in waterways through regulatory limits
of abstraction. Environmental water usage includes watering of natural or
artificial wetlands, artificial lakes intended to create wildlife habitat, fish
ladders, and water releases from reservoirs timed to help fish spawn, or to
restore more natural flow regimes

Like recreational usage, environmental usage is non-consumptive but may
reduce the availability of water for other users at specific times and places. For
example, water release from a reservoir to help fish spawn may not be available
to farms upstream, and water retained in a river to maintain waterway health
would not be available to water abstractors downstream.
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6.12 Water crisis and water stress.

The concept of water stress is relatively simple. According to the World
Business Council for Sustainable Development, it applies to situations where there is
not enough water for all uses, whether agricultural, industrial or domestic. Defining
thresholds for stress in terms of available water per capita is more complex, however,
entailing assumptions about water use and its efficiency. Nevertheless, it has been
proposed that when annual per capita renewable freshwater availability is less than
1,700 cubic meters, countries begin to experience periodic or regular water stress.
Below 1,000 cubic meters, water scarcity begins to hamper economic development
and human health and well-being.

In 2000, the world population was 6.2 billion. The UN estimates that by
2050 there will be an additional 3.5 billion people with most of the growth in
developing countries that already suffer water stress. Thus, water demand will
increase unless there are corresponding increases in water conservation and
recycling of this vital resource. In building on the data presented here by the
UN, the World Bank goes on to explain that access to water for producing food
will be one of the main challenges in the decades to come. Access to water will
need to be balanced with the importance of managing water itself in a
sustainable way while taking into account the impact of climate change, and
other environmental and social variables.

Business activity ranging from industrialization to services such as tourism
and entertainment continues to expand rapidly. This expansion requires
increased water services including both supply and sanitation, which can lead to
more pressure on water resources and natural ecosystems.

The trend towards urbanization is accelerating. Small private wells and
septic tanks that work well in low-density communities are not feasible within
high-density urban areas. Urbanization requires significant investment in water
infrastructure in order to deliver water to individuals and to process the
concentrations of wastewater — both from individuals and from business. These
polluted and contaminated waters must be treated or they pose unacceptable
public health risks.

In 60% of European cities with more than 100,000 people, ground water is
being used at a faster rate than it can be replenished. Even if some water remains
available, it costs more and more to capture it.

Climate change could have significant impacts on water resources around
the world because of the close connections between the climate and hydrological
cycle. Rising temperatures will increase evaporation and lead to increases in
precipitation, though there will be regional variations in rainfall. Overall, the
global supply of freshwater will increase. Both droughts and floods may become
more frequent in different regions at different times, and dramatic changes in
snowfall and snow melt are expected in mountainous areas. Higher temperatures
will also affect water quality in ways that are not well understood. Possible

40



impacts include increased eutrophication. Climate change could also mean an
increase in demand for farm irrigation, garden sprinklers, and perhaps even
swimming pools. There is now ample evidence that increased hydrologic
variability and change in climate has and will continue have a profound impact
on the water sector through the hydrologic cycle, water availability, water
demand, and water allocation at the global, regional, basin, and local levels.

There is now ample evidence that increased hydrologic variability and
change in climate has and will continue to have a profound impact on the water
sector through the hydrologic cycle, water availability, water demand, and water
allocation at global, regional, basin, and local levels.

Due to the expanding human population, competition for water is growing
such that many of the world major aquifers are becoming depleted. This is due
both for direct human consumption as well as agricultural irrigation by
groundwater. Millions of pumps of all sizes are currently extracting groundwater
throughout the world. Irrigation in dry areas such as northern China and India is
supplied by groundwater, and is being extracted at an unsustainable rate. Cities
that have experienced aquifer drops between 10 to 50 meters include Mexico
City, Bangkok, Manila, Beijing, Madras and Shanghai.

6.13 Pollution and water protection.

Water pollution is one of the main concerns of the world today. The
governments of numerous countries have striven to find solutions to reduce this
problem. Many pollutants threaten water supplies, but the most widespread,
especially in developing countries, is the discharge of raw sewage into natural
waters; this method of sewage disposal is the most common method in
underdeveloped countries, but also is prevalent in quasi-developed countries
such as China, India and Iran. Sewage, sludge, garbage, and even toxic
pollutants are all dumped into the water. Even if sewage is treated, problems still
arise. Treated sewage forms sludge, which may be placed in landfills, spread out
on land, incinerated or dumped at sea. In addition to sewage, nonpoint source
pollution such as agricultural runoff is a significant source of pollution in some
parts of the world, along with urban storm water runoff and chemical wastes
dumped by industries and governments.

Over the past 25 years, politicians, academics and journalists have
frequently predicted that disputes over water would be a source of future wars.
Commonly cited quotes include: that of former Egyptian Foreign Minister and
former Secretary-General of the United Nations Boutrous Ghali, who forecast,
“The next war in the Middle East will be fought over water, not politics™; his
successor at the UN, Kofi Annan, who in 2001 said, “Fierce competition for
fresh water may well become a source of conflict and wars in the future,” and
the former Vice President of the World Bank, Ismail Serageldin, who said the
wars of the next century will be over water unless significant changes in
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governance occurred. The water wars hypothesis had its roots in earlier research
carried out on a small number of trans boundary rivers such as the Indus, Jordan
and Nile. These particular rivers became the focus because they had experienced
water-related disputes. Specific events cited as evidence include Israel’s
bombing of Syria’s attempts to divert the Jordan’s headwaters, and military
threats by Egypt against any country building dams in the upstream waters of the
Nile. However, while some links made between conflict and water were valid,
they did not necessarily represent the norm.

The only known example of an actual inter-state conflict over water took
place between 2500 and 2350 BC between the Sumerian states of Lagash and
Umma. Water stress has most often led to conflicts at local and regional levels.
Tensions arise most often within national borders, in the downstream areas of
distressed river basins. Areas such as the lower regions of China's Yellow River
or the Chao Phraya River in Thailand, for example, have already been
experiencing water stress for several years. Water stress can also exacerbate
conflicts and political tensions which are not directly caused by water. Gradual
reductions over time in the quality and/or quantity of fresh water can add to the
instability of a region by depleting the health of a population, obstructing
economic development, and exacerbating larger conflicts.

Water resources that span international boundaries, are more likely to be a
source of collaboration and cooperation, than war. Scientists working at the
International Water Management Institute, in partnership with Aaron Wolf at
Oregon State University, have been investigating the evidence behind water war
predictions. Their findings show that, while it is true there has been conflict
related to water in a handful of international basins, in the rest of the world’s
approximately 300 shared basins the record has been largely positive. This is
exemplified by the hundreds of treaties in place guiding equitable water use
between nations sharing water resources. The institutions created by these
agreements can, in fact, be one of the most important factors in ensuring
cooperation rather than conflict.

The International Union for the Conservation of Nature (IUCN) published
the book Share: Managing water across boundaries. One chapter covers the
functions of trans-boundary institutions and how they can be designed to
promote cooperation, overcome initial disputes and find ways of coping with the
uncertainty created by climate change. It also covers how the effectiveness of
such institutions can be monitored.

6.14 World water supply and distribution.

Food and water are two basic human needs. However, global coverage
figures from 2002 indicate that, of every 10 people:

roughly 5 have a connection to a piped water supply at home (in their
dwelling, plot or yard);
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3 make use of some other sort of improved water supply, such as a protected
well or public standpipe;

2 are unserved;

In addition, 4 out of every 10 people live without improved sanitation.

At Earth Summit 2002 governments approved a Plan of Action to:

Halve by 2015 the proportion of people unable to reach or afford safe
drinking water. The Global Water Supply and Sanitation Assessment 2000
Report (GWSSAR) defines "Reasonable access" to water as at least 20 liters per
person per day from a source within one kilometer of the user’s home.

Halve the proportion of people without access to basic sanitation. The
GWSSR defines "Basic sanitation" as private or shared but not public disposal
systems that separate waste from human contact.

In 2025, water shortages will be more prevalent among poorer countries
where resources are limited and population growth is rapid, such as the Middle
East, Africa, and parts of Asia. By 2025, large urban and peri-urban areas will
require new infrastructure to provide safe water and adequate sanitation. This
suggests growing conflicts with agricultural water users, who currently consume
the majority of the water used by humans.

Generally speaking the more developed countries of North America, Europe
and Russia will not see a serious threat to water supply by the year 2025, not
only because of their relative wealth, but more importantly their populations will
be better aligned with available water resources. North Africa, the Middle East,
South Africa and northern China will face very severe water shortages due to
physical scarcity and a condition of overpopulation relative to their carrying
capacity with respect to water supply. Most of South America, Sub-Saharan
Africa, Southern China and India will face water supply shortages by 2025; for
these latter regions the causes of scarcity will be economic constraints to
developing safe drinking water, as well as excessive population growth.

1.6 billion people have gained access to a safe water source since 1990. The
proportion of people in developing countries with access to safe water is
calculated to have improved from 30 percent in 1970 to 71 percent in 1990, 79
percent in 2000 and 84 percent in 2004. This trend 1s projected to continue.

Water supply and sanitation require a huge amount of capital investment in
infrastructure such as pipe networks, pumping stations and water treatment
works. It 1s estimated that Organisation for Economic Cooperation and
Development (OECD) nations need to invest at least USD 200 billion per year to
replace aging water infrastructure to guarantee supply, reduce leakage rates and
protect water quality.

International attention has focused upon the needs of the developing
countries. To meet the Millennium Development Goals targets of halving the
proportion of the population lacking access to safe drinking water and basic
sanitation by 2015, current annual investment on the order of USD 10 to USD
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15 billion would need to be roughly doubled. This does not include investments
required for the maintenance of existing infrastructure.

Once infrastructure is in place, operating water supply and sanitation
systems entails significant ongoing costs to cover personnel, energy, chemicals,
maintenance and other expenses. The sources of money to meet these capital and
operational costs are essentially either user fees, public funds or some
combination of the two.

But this is where the economics of water management start to become
extremely complex as they intersect with social and broader economic policy.
Such policy questions are beyond the scope of this article, which has
concentrated on basic information about water availability and water use. They
are, nevertheless, highly relevant to understanding how critical water issues will
affect business and industry in terms of both risks and opportunities.

The World Business Council for Sustainable Development in its H,O
Scenarios engaged in a scenario building process to:

Clarify and enhance understanding by business of the key issues and drivers
of change related to water.

Promote mutual understanding between the business community and non-
business stakeholders on water management issues.

Support effective business action as part of the solution to sustainable water
management.

It concludes that:

Business cannot survive in a society that thirsts.

One does not have to be in the water business to have a water crisis.

Business is part of the solution, and its potential is driven by its engagement.

Growing water issues and complexity will drive up costs.

COMPREHENSION
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underline the topic sentence, key words, and important facts as your go along.
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3. Make a list of all points you are going to mention in your précis. Write
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7. Make your summary coherent by a sparing use of connectors.
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TEXT 7
WATER SUPPLY

Water supply is the provision of water by public utilities, commercial
organisations, community endeavours or by individuals, usually via a system of
pumps and pipes.

In 2010 about 84% of the global population (6.74 billion people) had access
to piped water supply through house connections or to an improved water source
through other means than house, including standpipes, "water kiosks", protected
springs and protected wells. However, about 14% (884 million people) did not
have access to an improved water source and had to use unprotected wells or
springs, canals, lakes or rivers for their water needs.

A clean water supply, especially so with regard to sewage, is the single most
important determinant of public health. Destruction of water supply and/or
sewage disposal infrastructure after major catastrophes (earthquakes, floods,
war, etc.) poses the immediate threat of severe epidemics of waterborne
diseases, several of which can be life-threatening.

7.1 Technical overview.

Water supply systems get water from a variety of locations, including
groundwater (aquifers), surface water (lakes and rivers), conservation and the
sea through desalination. The water is then, in most cases, purified, disinfected
through chlorination and sometimes fluoridated. Treated water then either flows
by gravity or is pumped to reservoirs, which can be elevated such as water
towers or on the ground. Once water is used, wastewater is typically discharged
in a sewer system and treated in a wastewater treatment plant before being
discharged into a river, lake or the sea or reused for landscaping, irrigation or
industrial use.

7.2 Service quality.

Many of the 3.5 billion people having access to piped water receive a poor
or very poor quality of service, especially in developing countries where about
80% of the world population lives. Water supply service quality has many
dimensions: continuity water quality pressure and the degree of responsiveness
of service providers to customer complaints

Continuity of water supply is taken for granted in most developed countries,
but is a severe problem in many developing countries, where sometimes water is
only provided for a few hours every day or a few days a week. It is estimated
that about half of the population of developing countries receives water on an
intermittent basis.
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7.3 Water quality and water pressure.

Drinking water quality has a micro-biological and a physico-chemical
dimension. There are thousands of parameters of water quality. In public water
supply systems water should, at a minimum, be disinfected-most commonly
through the use of chlorination or the use of ultra violet light-or it may need to
undergo treatment, especially in the case of surface water.

Water pressures vary in different locations of a distribution system. Water
mains below the street may operate at higher pressures, with a pressure reducer
located at each point where the water enters a building or a house. In poorly
managed systems, water pressure can be so low as to result only in a trickle of
water or so high that it leads to damage to plumbing fixtures and waste of water.
Pressure in an urban water system is typically maintained either by a pressurized
water tank serving an urban area, by pumping the water up into a tower and
relying on gravity to maintain a constant pressure in the system or solely by
pumps at the water treatment plant and repeater pumping stations.

Typical UK pressures are 4-5 bar for an urban supply. However, some
people can get over eight bars or below one bar. A single iron main pipe may
cross a deep valley, it will have the same nominal pressure, however each
consumer will get a bit more or less because of the hydrostatic pressure (about
1 bar/10 m height). So people at the bottom of a 100-foot (30 m) hill will get
about 3 bars more than those at the top.

The effective pressure also varies because of the supply resistance even for
the same static pressure. An urban consumer may have 5 metres of '4-inch lead
pipe running from the iron main, so the kitchen tap flow will be fairly
unrestricted, so high flow. A rural consumer may have a kilometre of rusted and
limed %4" iron pipe, so their kitchen tap flow will be small.

For this reason the UK domestic water system has traditionally (prior to
1989) employed a "cistern feed" system, where the incoming supply is
connected to the kitchen sink and also a header/storage tank in the attic. Water
can dribble into this tank through a 52" lead pipe, plus ball valve, and then
supply the house on 22 or 28 mm pipes. Gravity water has a small pressure (say
Y4 bar in the bathroom) but needs wide pipes allow higher flows. This is fine for
baths and toilets but is frequently inadequate for showers. People install shower
booster pumps to increase the pressure. For this reason urban houses are
increasingly using mains pressure boilers (combies) which take a long time to
fill a bath but suit the high back pressure of a shower.
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7.4 Comparing the performance of water and sanitation service providers.

Comparing the performance of water and sanitation service providers
(utilities) is needed, because the sector offers limited scope for direct
competition (natural monopoly). Firms operating in competitive markets are
under constant pressure to out perform each other. Water utilities are often
sheltered from this pressure, and it frequently shows: some utilities are on a
sustained improvement track, but many others keep falling further behind best
practice. Benchmarking the performance of utilities allows to simulate
competition, establish realistic targets for improvement and create pressure to
catch up with better utilities. Information on benchmarks for water and
sanitation utilities is provided by the International Benchmarking Network for
Water and Sanitation Utilities.

A great variety of institutions have responsibilities in water supply. A basic
distinction is between institutions responsible for policy and regulation on the
one hand; and institutions in charge of providing services on the other hand.

7.5 Policy and regulation.

Water supply policies and regulation are usually defined by one or several
Ministries, in consultation with the legislative branch. In the United States the
United States Environmental Protection Agency, whose administrator reports
directly to the President, is responsible for water and sanitation policy and
standard setting within the executive branch. In other countries responsibility for
sector policy is entrusted to a Ministry of Environment (such as in Mexico and
Colombia), to a Ministry of Health (such as in Panama, Honduras and Uruguay),
a Ministry of Public Works (such as in Ecuador and Haiti), a Ministry of
Economy (such as in German states) or a Ministry of Energy (such as in Iran). A
few countries, such as Jordan and Bolivia, even have a Ministry of Water. Often
several Ministries share responsibilities for water supply. In the European
Union, important policy functions have been entrusted to the supranational level.
Policy and regulatory functions include the setting of tariff rules and the
approval of tariff increases; setting, monitoring and enforcing norms for quality
of service and environmental protection; benchmarking the performance of
service providers; and reforms in the structure of institutions responsible for
service provision. The distinction between policy functions and regulatory
functions is not always clear-cut. In some countries they are both entrusted to
Ministries, but in others regulatory functions are entrusted to agencies that are
separate from Ministries.

7.6 Regulatory agencies.

Dozens of countries around the world have established regulatory agencies
for infrastructure services, including often water supply and sanitation, in order
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to better protect consumers and to improve efficiency. Regulatory agencies can
be entrusted with a variety of responsibilities, including in particular the
approval of tariff increases and the management of sector information systems,
including benchmarking systems. Sometimes they also have a mandate to settle
complaints by consumers that have not been dealt with satisfactorily by service
providers. These specialized entities are expected to be more competent and
objective in regulating service providers than departments of government
Ministries. Regulatory agencies are supposed to be autonomous from the
executive branch of government, but in many countries have often not been able
to exercise a great degree of autonomy. In the United States regulatory agencies
for utilities have existed for almost a century at the level of states, and in Canada
at the level of provinces. In both countries they cover several infrastructure
sectors. In many US states they are called Public Utility Commissions. For
England and Wales, a regulatory agency for water was created as part of the
privatization of the water industry in 1989. In many developing countries, water
regulatory agencies were created during the 1990s in parallel with efforts at
increasing private sector participation.

Many countries do not have regulatory agencies for water. In these countries
service providers are regulated directly by local government, or the national
government. This is, for example, the case in the countries of continental
Europe, in China and India.

7.7 Service provision.

Water supply service providers, which are often utilities, differ from each
other in terms of their geographical coverage relative to administrative
boundaries; their sectoral coverage; their ownership structure; and their
governance arrangements.

Many water utilities provide services in a single city, town or municipality.

However, in many countries municipalities have associated in regional or
inter-municipal or multi-jurisdictional utilities to benefit from economies of
scale. In the United States these can take the form of special-purpose districts
which may have independent taxing authority. An example of a multi-
jurisdictional water utility in the United States is WASA, a utility serving
Washington, DC and various localities in the state of Maryland. Multi-
jurisdictional utilities are also common in Germany, where they are known as
"Zweckverbaende", in France and in Italy.

In some federal countries there are water service providers covering most or
all cities and towns in an entire state, such as in all states of Brazil and some
states in Mexico. In England and Wales, water supply and sewerage is supplied
almost entirely through ten regional companies. Some smaller countries,
especially developed countries, have established service providers that cover the
entire country or at least most of its cities and major towns. Such national
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service providers are especially prevalent in West Africa and Central America,
but also exist, for example, in Tunisia, Jordan and Uruguay. In rural areas,
where about half the world population lives, water services are often not
provided by utilities, but by community-based organizations which usually
cover one or sometimes several villages.

7.8 Sector coverage.

Some water utilities provide only water supply services, while sewerage is
under the responsibility of a different entity. This is for example the case in
Tunisia. However, in most cases water utilities also provide sewer and
wastewater treatment services. In some cities or countries utilities also distribute
electricity. In a few cases such multi-utilities also collect solid waste and provide
local telephone services. An example of such an integrated utility can be found
in the Colombian city of Medellin. Utilities that provide water, sanitation and
electricity can be found in Frankfurt, Germany, in Casablanca, Morocco and in
Gabon in West Africa. Multi-utilities provide certain benefits such as common
billing and the option to cross-subsidize water services with revenues from
electricity sales, if permitted by law.

7.9 Ownership and governance arrangements.

Water supply providers can be either public, private, mixed or cooperative.
Most urban water supply services around the world are provided by public
entities. As Willem-Alexander, Prince of Orange (2002) stated, "The water crisis
that is affecting so many people is mainly a crisis of governance - not of water
scarcity." The introduction of cost-reflective tariffs together with cross-
subsidisation between richer and poorer consumers is an essential governance
reform in order to reduce the high levels of Unaccounted or Water (UAW) and
to provide the finance needed to extend the network to those poorest households
who remain unconnected. Partnership arrangements between the public and
private sector can play an important role in order to achieve this objective

7.10 Private sector participation.

An estimated 10 percent of urban water supply is provided by private or
mixed public-private companies, usually under concessions, leases or
management contracts. Under these arrangements the public entity that is legally
responsible for service provision delegates certain or all aspects of service
provision to the private service provider for a period typically ranging from 4 to
30 years. The public entity continues to own the assets. These arrangements are
common in France and in Spain. Only in few parts of the world water supply
systems have been completely sold to the private sector (privatization), such as in
England and Wales as well as in Chile. The largest private water companies in the
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world are Suez and Veolia Environment from France; Aguas de Barcelona from
Spain; and Thames Water from the UK, all of which are engaged internationally.

7.11 Public water service provision.

90% of urban water supply and sanitation services are currently in the public
sector. They are owned by the state or local authorities, or also by collectives or
cooperatives. They run without an aim for profit but are based on the ethos of
providing a common good considered to be of public interest. In most middle
and low-income countries, these publicly-owned and managed water providers
can be inefficient as a result of political interference, leading to over-staffing and
low labour productivity. Ironically, the main losers from this institutional
arrangement are the urban poor in these countries. Because they are not
connected to the network, they end up paying far more per litre of water than do
more well-off households connected to the network who benefit from the
implicit subsidies that they receive from loss-making utilities. We are still so far
from achieving universal access to clean water and sanitation shows that public
water authorities, in their current state, are not working well enough. Yet some
are being very successful and are modeling the best forms of public
management. As Ryutaro Hashimoto, former Japanese Prime Minister, notes:
“Public water services currently provide more than 90 per cent of water supply
in the world. Modest improvement in public water operators will have immense
impact on global provision of services."

7.12 Governance arrangements.

Governance arrangements for both public and private utilities can take many
forms. Governance arrangements define the relationship between the service
provider, its owners, its customers and regulatory entities. They determine the
financial autonomy of the service provider and thus its ability to maintain its
assets, expand services, attract and retain qualified staff, and ultimately to
provide high-quality services. Key aspects of governance arrangements are the
extent to which the entity in charge of providing services is insulated from
arbitrary political intervention; and whether there is an explicit mandate and
political will to allow the service provider to recover all or at least most of its
costs through tariffs and retain these revenues. If water supply is the
responsibility of a department that is integrated in the administration of a city,
town or municipality, there is a risk that tariff revenues are diverted for other
purposes. In some cases, there is also a risk that staff are appointed mainly on
political grounds rather than based on their professional credentials.
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7.13 Tariffs.

Almost all service providers in the world charge tariffs to recover part of
their costs. According to estimates by the World Bank the average global water
tariff is US$ 0.53 per cubic meter. In developed countries the average tariff is
USS$ 1.04, while it is only U$ 0.11 in the poorest developing countries. The
lowest tariffs in developing countries are found in South Asia (US$ 0.09/m3),
while the highest are found in Latin America (US$ 0.41/m3) Data for 132 cities
were assessed. The tariff is estimate for a consumption level of 15 cubic meters
per month. Few utilities do recover all their costs. According to the same World
Bank study only 30% of utilities globally, and only 50% of utilities in developed
countries, generate sufficient revenue to cover operation, maintenance and
partial capital costs.

According to another study undertaken in 2006 by NUS Consulting, the
average water and sewerage tariff in 14 mainly OECD countries excluding VAT
varied between US$ 0.66 per cubic meter in the United States and the equivalent
of US$ 2.25 per cubic meter in Denmark. However, water consumption is much
higher in the US than in Europe. Therefore, residential water bills may be very
similar, even if the tariff per unit of consumption tends to be higher in Europe
than in the US.

A typical family on the US East Coast paid between US$30 and US$70 per
month for water and sewer services in 2005.

In developing countries, tariffs are usually much further from covering
costs. Residential water bills for a typical consumption of 15 cubic meters per
month vary between less than US$ 1 and US$ 12 per month.

Water and sanitation tariffs, which are almost always billed together, can
take many different forms. Where meters are installed, tariffs are typically
volumetric (per usage), sometimes combined with a small monthly fixed charge.
In the absence of meters, flat or fixed rates — which are independent of actual
consumption — are being charged. In developed countries, tariffs are usually the
same for different categories of users and for different levels of consumption.

In developing countries, the situation is often characterized by cross-
subsidies with the intent to make water more affordable for residential low-
volume users that are assumed to be poor. For example, industrial and
commercial users are often charged higher tariffs than public or residential
users. Also, metered users are often charged higher tariffs for higher levels of
consumption (increasing-block tariffs). However, cross-subsidies between
residential users do not always reach their objective. Given the overall low level
of water tariffs in developing countries even at higher levels of consumption,
most consumption subsidies benefit the wealthier segments of society. Also,
high industrial and commercial tariffs can provide an incentive for these users to
supply water from other sources than the utility (own wells, water tankers) and
thus actually erode the utility's revenue base.
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7.14 Water metering and water meter.

Metering of water supply is usually motivated by one or several of four
objectives:

First, it provides an incentive to conserve water which protects water
resources (environmental objective).

Second, it can postpone costly system expansion and saves energy and
chemical costs (economic objective).

Third, it allows a utility to better locate distribution losses (technical
objective).

Fourth, it allows to charge for water based on use, which is perceived by
many as the fairest way to allocate the costs of water supply to users. Metering
is considered good practice in water supply and is widespread in developed
countries, except for the United Kingdom. In developing countries it is estimated
that half of all urban water supply systems are metered and the tendency is
increasing.

Water meters are read by one of several methods:

the water customer writes down the meter reading and mails in a postcard
with this info to the water department;

the water customer writes down the meter reading and uses a phone dial-in
system to transfer this info to the water department;

the water customer logs in to the website of the water supply company,
enters the address, meter ID and meter readings;

a meter reader comes to the premise and enters the meter reading into a
handheld computer;

the meter reading is echoed on a display unit mounted to the outside of the
premise, where a meter reader records them;

a small radio is hooked up to the meter to automatically transmit readings to
corresponding receivers in handheld computers, utility vehicles or distributed
collectors;

a small computer is hooked up to the meter that can either dial out or receive
automated phone calls that give the reading to a central computer system.

Most cities are increasingly installing Automatic Meter Reading (AMR)
systems to prevent fraud, to lower ever-increasing labor and liability costs and to
improve customer service and satisfaction.

7.15 Costs and financing.

The cost of supplying water consists to a very large extent of fixed costs
(capital costs and personnel costs) and only to a small extent of variable costs
that depend on the amount of water consumed (mainly energy and chemicals).
The full cost of supplying water in urban areas in developed countries is about
US$1-2 per cubic meter depending on local costs and local water consumption

52



levels. The cost of sanitation (sewerage and wastewater treatment) is another
US$1-2 per cubic meter. These costs are somewhat lower in developing
countries. Throughout the world, only part of these costs is usually billed to
consumers, the remainder being financed through direct or indirect subsidies
from local, regional or national governments.

Besides subsidies water supply investments are financed through internally
generated revenues as well as through debt. Debt financing can take the form of
credits from commercial Banks, credits from international financial institutions
such as the World Bank and regional development banks (in the case of
developing countries), and bonds (in the case of some developed countries and
some upper middle-income countries).

7.16 History of water supply.

Throughout history people have devised systems to make getting and using
water more convenient. Early Rome had indoor plumbing, meaning a system of
aqueducts and pipes that terminated in homes and at public wells and fountains
for people to use. London water supply infrastructure developed over many
centuries from early mediaeval conduits, through major 19th century treatment
works built in response to cholera threats, to modern large scale reservoirs.

Water towers appeared around the late 19th century, as building height rose,
and steam, electric and diesel-powered water pumps became available. As
skyscrapers appeared, they needed rooftop water towers.

The technique of purification of drinking water by use of compressed
liquefied chlorine gas was developed in 1910 by U.S. Army Major (later Brig.
Gen.) Carl Rogers Darnall (1867-1941), Professor of Chemistry at the Army
Medical School. Shortly thereafter, Major (later Col.) William J. L. Lyster (1869—
1947) of the Army Medical Department used a solution of calcium hypochlorite in
a linen bag to treat water. For many decades, Lyster's method remained the
standard for U.S. ground forces in the field and in camps, implemented in the form
of the familiar Lyster Bag (also spelled Lister Bag). Darnall's work became the
basis for present day systems of municipal water 'purification'.

Desalination appeared during the late 20th century, and is still limited to a
few areas.

During the beginning of the 21st century, especially in areas of urban and
suburban population centres, traditional centralized infrastructure have not been
able to supply sufficient quantities of water to keep up with growing demand.
Among several options that have been managed are the extensive use of
desalination technology, this is especially prevalent in coastal areas and in "dry"
countries like Australia. Decentralization of water infrastructure has grown
extensively as a viable solution including Rainwater harvesting and Stormwater
harvesting where policies are eventually tending towards a more rational use and
sourcing of water incorporation concepts such as "Fit for Purpose".
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7.17 Standardization.

International standards for water supply system are covered by International
Classification of Standards (ICS) 91.140.60.

Outbreaks of diseases due to contaminated water supply:

In 1854, a cholera outbreak in London's Soho district was identified by Dr.
John Snow as originating from contaminated water from the Broad street pump.
This can be regarded as a founding event of the science of epidemiology.

In 1980, a hepatitis A surge due to the consumption of water from a feces-
contaminated well, in Pennsylvania.

In 1987, a cryptosporidiosis outbreak is caused by the public water supply of
which the filtration was contaminated, in western Georgia.

Fluoride intoxication in a long-term hemodialysis unit of university hospital
due to the failure of a water deionization system.

In 1988, many people were poisoned in Camelford, when a worker put 20
tonnes of aluminium sulphate in the wrong tank.

In 1993, a fluoride poisoning outbreak resulting from overfeeding of
fluoride, in Mississippi .

In 1993, Milwaukee Cryptosporidium outbreak.

An outbreak of typhoid fever in northern Israel, which was associated with
the contaminated municipal water supply.

In 1997, 369 cases of cryptosporidiosis occurred, caused by a contaminated
fountain in the Minnesota zoo. Most of the sufferers were children.

In 1998, a non-chlorinated municipal water supply was blamed for a
campylobacteriosis outbreak in northern Finland.

In 2000, a gastroenteritis outbreak that was brought by a non-chlorinated
community water supply, in southern Finland.

In 2000, an E coli outbreak occurred in Walkerton, Ontario, Canada. Seven
people died from drinking contaminated water. Hundreds suffered from the
symptoms of the disease, not knowing if they too would die.

In 2004, contamination of the community water supply, serving the Bergen
city centre of Norway, was later reported after the outbreak of waterborne
giardiasis.

In 2007, contaminated drinking water was pinpointed which had led to the
outbreak of gastroenteritis with multiple aetiologies in Denmark.

7.18 Water supply network.
A water supply system or water supply network is a system of engineered
hydrologic and hydraulic components which provide water supply. A water

supply system typically includes:
A drainage basin;
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A raw (untreated) water collection point (above or below ground) where the
water accumulates, such as a lake, a river, or groundwater from an underground
aquifer. Untreated drinking water (usually water being transferred to the water
purification facilities) may be transferred using uncovered ground-level
aqueducts, covered tunnels or underground water pipes.

Water purification facilities. Treated water is transferred using water pipes
(usually underground).

Water storage facilities such as reservoirs, water tanks, or watertowers.
Smaller water systems may store the water in cisterns or pressure vessels. (Tall
buildings may also need to store water locally in pressure vessels in order for the
water to reach the upper floors.)

Additional water pressurizing components such as pumping stations may
need to be situated at the outlet of underground or above ground reservoirs or
cisterns (if gravity flow is impractical)

A pipe network for distribution of water to the consumers (which may be
private houses or industrial, commercial or institution establishments) and other
usage points (such as fire hydrants)

Connections to the sewers (underground pipes, or aboveground ditches in
some developing countries) are generally found downstream of the water
consumers, but the sewer system is considered to be a separate system, rather
than part of the water supply system.

7.19 Water abstraction and raw water transfer.

Raw water (untreated) is collected from a surface water source (such as an
intake on a lake or a river) or from a groundwater source (such as a water well
drawing from an underground aquifer) within the watershed that provides the
water resource.

Shallow dams and reservoirs are susceptible to outbreaks of toxic algae,
especially if the water is warmed by a hot sun. The bacteria grow from
stormwater runoff carrying fertilizer into the river where it acts as a nutrient for
the algae. Such outbreaks render the water unfit for human consumption.

The raw water is transferred to the water purification facilities using
uncovered aqueducts, covered tunnels or underground water pipes.

7.20 Water treatment.

Virtually all large systems must treat the water; a fact that is tightly
regulated by global, state and federal agencies, such as the World Health
Organization (WHO) or the United States Environmental Protection Agency
(EPA). Water treatment must occur before the product reaches the consumer and
afterwards (when it is discharged again). Water purification usually occurs close
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to the final delivery points to reduce pumping costs and the chances of the water
becoming contaminated after treatment.

Traditional surface water treatment plants generally consists of three steps:
clarification, filtration and disinfection. Clarification refers to the separation of
particles (dirt, organic matter, etc.) from the water stream. Chemical addition
(i.e. alum, ferric chloride) destabilizes the particle charges and prepares them for
clarification either by settling or floating out of the water stream. Sand,
anthracite or activated carbon filters refine the water stream, removing smaller
particulate matter. While other methods of disinfection exist, the preferred
method is via chlorine addition. Chlorine effectively kills bacteria and most
viruses and maintains a residual to protect the water supply through the supply
network.

7.21 Water distribution network.

Most (treated) water distribution happens through underground pipes.

The product, delivered to the point of consumption, is called fresh water if it
receives little or no treatment, or drinking water if the treatment achieves the
water quality standards required for human consumption.

Once treated, chlorine is added to the water and it is distributed by the local
supply network. Today, water supply systems are typically constructed of
plastic, ferrous, or concrete circular pipe. However, other "pipe" shapes and
material may be used, such as square or rectangular concrete boxes, arched brick
pipe, or wood. Near the end point, the network of pipes through which the water
is delivered is often referred to as the water mains.

The energy that the system needs to deliver the water is called pressure. That
energy is transferred to the water, therefore becoming water pressure, in a
number of ways: by a pump, by gravity feed from a water source (such as a
water tower) at a higher elevation, or by compressed air.

The water is often transferred from a water reserve such as a large
communal reservoir before being transported to a more pressurised reserve such
as a water tower.

In small domestic systems, the water may be pressurised by a pressure
vessel or even by an underground cistern (the latter however does need
additional pressurizing). This eliminates the need of a water-tower or any other
heightened water reserve to supply the water pressure.

These systems are usually owned and maintained by local governments,
such as cities, or other public entities, but are occasionally operated by a
commercial enterprise. Water supply networks are part of the master planning of
communities, counties, and municipalities. Their planning and design requires
the expertise of city planners and civil engineers, who must consider many
factors, such as location, current demand, future growth, leakage, pressure, pipe
size, pressure loss, fire fighting flows, etc. — using pipe network analysis and

56



other tools. Construction comparable sewage systems, was one of the great
engineering advances that made urbanization possible. Improvement in the
quality of the water has been one of the great advances in public health.

As water passes through the distribution system, the water quality can
degrade by chemical reactions and biological processes. Corrosion of metal pipe
materials in the distribution system can cause the release of metals into the water
with undesirable aesthetic and health effects. Release of iron from unlined iron
pipes can result in customer reports of "red water" at the tap . Release of copper
from copper pipes can result in customer reports of "blue water" and/or a
metallic taste. Release of lead can occur from the solder used to join copper pipe
together or from brass fixtures. Copper and lead levels at the consumer's tap are
regulated to protect consumer health.

Utilities will often adjust the chemistry of the water before distribution to
minimize its corrosiveness. The simplest adjustment involves control of pH and
alkalinity to produce a water that tends to passivate corrosion by depositing a
layer of calcium carbonate. Corrosion inhibitors are often added to reduce
release of metals into the water. Common corrosion inhibitors added to the water
are phosphates and silicates.

Maintenance of a biologically safe drinking water is another goal in water
distribution. Typically, a chlorine based disinfectant, such as sodium
hypochlorite or monochloramine is added to the water as it leaves the treatment
plant. Booster stations can be placed within the distribution system to ensure
that all areas of the distribution system have adequate sustained levels of
disinfection.

7.22 Topologies of water distribution networks.

Like electric power lines, roads, and microwave radio networks, water
systems may have a loop or branch network topology, or a combination of both.
The piping networks are circular or rectangular. If any one section of water
distribution main fails or needs repair, that section can be isolated without
disrupting all users on the network.

Most systems are divided into zones. Factors determining the extent or size
of a zone can include hydraulics, telemetry systems, history, and population
density. Sometimes systems are designed for a specific area then are modified to
accommodate development. Terrain affects hydraulics and some forms of
telemetry. While each zone may operate as a stand-alone system, there is usually
some arrangement to interconnect zones in order to manage equipment failures
or system failures.

Water supply networks usually represent the majority of assets of a water
utility. Systematic documentation of maintenance works using a Computerized
Maintenance Management System is a key to a successful operation of a water
utility.
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COMPREHENSION

1. Read the text; as your read, note the topic dealt with in each paragraph,
underline the topic sentence, key words, and important facts as your go along.
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3. Make a list of all points you are going to mention in your précis. Write
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5. Sum up the main points presented in the text. Write the plan of the text in
the form of statements.

6. Develop your plan into summary.

7. Make your summary coherent by a sparing use of connectors.

8. Look through your summary. Find the least important sentences and
delete them. Out the remaining ones produce a well-written, clear and concise
summary.
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TEXT 8
CENTRAL HEATING SYSTEM

A central heating system provides warmth to the whole interior of a building
(or portion of a building) from one point to multiple rooms. When combined
with other systems in order to control the building climate, the whole system
may be an HVAC (heating, ventilation and air conditioning) system.

Central heating differs from local heating in that the heat generation occurs
in one place, such as a furnace room in a house or a mechanical room in a large
building (though not necessarily at the "central" geometric point). The most
common method of heat generation involves the combustion of fossil fuel in a
furnace or boiler. The resultant heat then gets distributed: typically by forced-air
through ductwork, by water circulating through pipes, or by steam fed through
pipes. Increasingly, buildings utilize solar-powered heat sources, in which case
the distribution system normally uses water circulation.

In much of northern Europe and in urban portions of Russia, where people
seldom require air conditioning in homes due to the temperate climate, most new
housing comes with central heating installed. Such areas normally use gas
heaters, district heating, or oil-fired systems. In the western and southern United
States natural-gas-fired central forced-air systems occur most commonly; these
systems and central-boiler systems both occur in the far northern regions of the
USA. Steam-heating systems, fired by coal, oil or gas, feature in the USA,
Russia and Europe: primarily for larger buildings. Electrical heating systems
occur less commonly and are practical only with low-cost electricity or when
geothermal heat pumps are used. Considering the combined system of central
generating plant and electric resistance heating, the overall efficiency will be
less than for direct use of fossil fuel for space heating.

8.1 History.

Some buildings in the Roman Empire used central heating systems,
conducting air heated by furnaces through empty spaces under the floors and out
of pipes in the walls—a system known as a hypocaust. A similar system of
central heating was used in ancient Korea, where it is known as ondol. It is
thought that the ondol system dates back to the Koguryo or Three Kingdoms (37
BC-AD 668) period when excess heat from stoves was used to warm homes.

In the early medieval Alpine upland, a simpler central heating system where
heat travelled through underfloor channels from the furnace room replaced the
Roman hypocaust at some places. In Reichenau Abbey a network of
interconnected underfloor channels heated the 300 m? large assembly room of
the monks during the winter months. The degree of efficiency of the system has
been calculated at 90%.
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In the 13th century, the Cistercian monks revived central heating in
Christian Europe using river diversions combined with indoor wood-fired
furnaces. The well-preserved Royal Monastery of Our Lady of the Wheel
(founded 1202) on the Ebro River in the Aragon region of Spain provides an
excellent example of such an application.

The Roman hypocaust continued to be used on a smaller scale during late
Antiquity and by the Umayyad caliphate, while later Muslim builder employed a
simpler system of underfloor pipes.

By about 1700 Russian engineers had started designing hydrologically based
systems for central heating. The Summer Palace (1710—-1714) of Peter the Great
in Saint Petersburg provides the best extant example. Slightly later, in 1716,
came the first use of water in Sweden to distribute heat in buildings. Martin
Triewald, a Swedish engineer, used this method for a greenhouse at Newcastle
upon Tyne. Jean Simon Bonnemain (1743—-1830), a French architect, introduced
the technique to industry on a cooperative, at Chateau du Pécq, near Paris.

Angier March Perkins developed and installed some of the earliest steam-
heating systems in the 1830s. The first was installed in the home of Governor of
the Bank of England John Horley Palmer so that he could grow grapes in
England's cold climate.

Franz San Galli, a Polish-born Russian businessman living in St. Petersburg,
invented the radiator between 1855-1857, which was a major step in the final
shaping of modern central heating.

8.2 Water heating.

Common components of a central heating system using water-circulation
include:

Gas supply lines (sometimes including a propane tank), oil tank and supply
lines or district heating supply lines.

Boiler (or a heat exchanger for district heating) heats water in a closed-water
system.

Pump: circulates the water in the closed system.

Radiators: wall-mounted panels through which the heated water passes in
order to release heat into rooms.

Engineers in the United Kingdom and in other parts of Europe commonly
combine the needs of room heating with hot-water heating and storage. These
systems occur less commonly in the USA. In this case, the heated water in a
sealed system flows through a heat exchanger in a hot-water tank or hot-water
cylinder where it heats water from the normal water supply before that water
gets fed to hot-water outlets in the house. These outlets may service hot-water
taps or appliances such as washing machines or dishwashers.
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8.3 Sealed water-circulating system.

A sealed system provides a form of central heating in which the water used
for heating usually circulates independently of the building's normal water
supply. An expansion tank contains compressed gas, separated from the sealed-
system water by a diaphragm. This allows for normal variations of pressure in
the system. A safety valve allows water to escape from the system when
pressure becomes too high, and a valve can open to replenish water from the
normal water supply if the pressure drops too low. Sealed systems offer an
alternative to open-vent systems, in which steam can escape from the system,
and gets replaced from the building's water supply via a feed and central storage
system.

8.4 Electric and gas-fired heaters.

Electric heating or resistance heating converts electricity directly to heat.
Electric heat is often more expensive than heat produced by combustion
appliances like natural gas, propane, and oil. Electric resistance heat can be
provided by baseboard heaters, space heaters, radiant heaters, furnaces, wall
heaters, or thermal storage systems.

Electric heaters are usually part of a fan coil which is part of a central air
conditioner. They circulate heat by blowing air across the heating element which
is supplied to the furnace through return air ducts. Blowers in electric furnaces
move air over one to five resistance coils or elements which are usually rated at
five kilowatts. The heating elements activate one at a time to avoid overloading
the electrical system. Overheating is prevented by a safety switch called a limit
controller or limit switch. This limit controller may shut the furnace off if the
blower fails or if something is blocking the air flow. The heated air is then sent
back through the home through supply ducts.

In larger commercial applications, central heating is provided through an air
handler which incorporates similar components as a furnace but on a larger
scale.

8.5 Hydronic and steam systems.

Hydronic heating systems are systems that circulate a medium for heating.
Hydronic radiant floor heating systems use a boiler or district heating to heat
water and a pump to circulate the hot water in plastic pipes installed in a
concrete slab. The pipes, embedded in the floor, carry heated water that conducts
warmth to the surface of the floor, where it broadcasts heat energy to the room
above.

Hydronic systems circulate hot water for heating. Steam heating systems are
similar to heating water systems, except that steam is used as the heating
medium instead of water.
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Hydronic heating systems generally consist of a boiler or district heating
heat exchanger, hot water circulating pumps, distribution piping, and a fan coil
unit or a radiator located in the room or space. Steam heating systems are
similar, except that no circulating pumps are required.

Hydronic systems are closed loop: the same fluid is heated and then
reheated. Hydronic heating systems are also used with antifreeze solutions in ice
and snow melt systems for walkways, parking lots and streets. They are more
commonly used in commercial and whole house radiant floor heat projects,
whereas electric radiant heat systems are more commonly used in smaller "spot
warming" applications.

8.6 Heat pumps.

In mild climates a heat pump can be used to air condition the building
during hot weather, and to warm the building using heat extracted from outdoor
air in cold weather. Air-source heat pumps are generally uneconomic for
outdoor temperatures much below freezing. In colder climates, geothermal heat
pumps can be used to extract heat from the ground. For economy, these systems
are designed for average low winter temperatures and use supplemental heating
for extreme low temperature conditions. The advantage of the heat pump is that
it reduces the purchased energy required for building heating; often geothermal
source systems also supply domestic hot water. Even in places where fossil fuels
provide most electricity, a geothermal system may offset greenhouse gas
production since most of the energy furnished for heating is supplied from the
environment, with only 15-30% purchased.

8.7 Environmental aspects.

From an energy-efficiency standpoint considerable heat gets lost or goes to
waste if only a single room needs heating, since central heating has distribution
losses and (in the case of forced-air systems particularly) may heat some
unoccupied rooms without need. In such buildings which require isolated
heating, one may wish to consider non-central systems such as individual room
heaters, fireplaces or other devices. Alternatively, architects can design new
buildings to use low-energy building techniques which can virtually eliminate
the need for heating, such as those built to the Passive House standard.

However, if a building does need full heating, combustion central heating
offers a more environmentally friendly solution than electric-air central heating
or than other direct electric heating devices. This stems from the fact that most
electricity originates remotely using fossil fuels, with up to two-thirds of the
energy in the fuel lost (unless utilized for district heating) at the power station
and in transmission losses. In Sweden proposals exist to phase out direct electric
heating for this reason. Nuclear and hydroelectric sources reduce this factor.
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In contrast, hot-water central heating systems can use water heated in or
close to the building using high-efficiency condensing boilers, biofuels, or
district heating. Wet underfloor heating has proven ideal. This offers the option
of relatively easy conversion in the future to use developing technologies such
as heat pumps and solar combisystems, thereby also providing future-proofing.

Typical efficiencies for central heating are: 85-97% for gas fired heating;
80-89% for oil-fired, and 45-60% for coal-fired heating.
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TEXT9
GAS CENTRAL HEATING

Gas 1s the most widely used heating fuel in the UK.

Most households in the UK have mains gas central heating. This is a so-
called ‘wet system” where a gas-fired boiler heats water, which provides central
heating via radiators and hot water through the taps in your home.

Some houses that aren’t connected to the gas network use liquid petroleum
gas (LPQG) or heating oil, which works in a similar way, although LPG and oil
are delivered by road and stored in a tank, which you may have to buy or rent
from your supplier.

Annual fuel cost for heating and hot water (not including installation costs):

Condensing boiler: £490.

Standard boiler: £730.

Carbon emissions per year:

Condensing boiler: 2.5 tonnes.

Standard boiler: 3.7 tonnes.

These are estimated yearly costs based on heating and hot water demands of
a three-bedroomed, semi-detached, well-insulated house (insulated cavity walls,
270mm loft insulation, thermostatic radiator valves and insulated primary pipe
work), the efficiencies of typical heating systems and the current average price
per fuel per kWh. They are not from actual fuel bills.

9.1. Pros of gas central heating.

Gas is a highly efficient fuel, so you get a good return on every unit of
energy. Modern condensing boilers, which use hot flue gases that are wasted in a
standard boiler, have very high efficiency. Some are now 90% or more efficient.

Gas is piped direct to your home so you don’t need to store any fuel.

Replacing a standard gas boiler with a highly efficient modern condensing
boiler is relatively straightforward. .

As gas is the most widely used heating fuel in the UK, finding a plumber on
the Gas Safe Register scheme should be fairly easy if your boiler breaks down or
needs servicing.

The gas registration scheme, which was previously run by Corgi was taken
over by Capita on 1 April 2009. The new scheme is called the Gas Safe Register.

Anyone proposing to carry out work on your boiler is required by law to be
on the Gas Safe Register. You can check an engineer or firm's registration on the
Gas Safe Register website or by calling directly on 0800 408 5500.
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9.2 Cons of gas central heating.

Gas prices are on the rise and are likely to remain high. The UK is no longer
self-sufficient in gas and must compete with growing demand from other
countries.

Installing a gas central heating system from scratch can be expensive and
disruptive. If you’re not on the gas network, connecting your property can also
be costly.

Gas boilers need servicing annually to ensure they run efficiently and last as
long as they should do.

As a fossil fuel, gas produces carbon dioxide when it’s burnt and can’t be
considered a clean source of energy.

9.3 Home heating systems.

Getting a modern boiler will save you £200 a year. With high gas and
electricity prices looking like they’re here to stay, it’s more important than ever
that we heat our homes in the most efficient way. Using less energy is the best
way to cut your bills, but this doesn't mean having to live in a cold, dark home.

Cutting energy bills .Insulating your roof and walls should save you
between £150 and £450 a year. Adding a modern boiler and heating controls
will save a further £200 a year .

For insulation, you can get help with the costs from grant schemes run by
the government, local authorities and energy suppliers. This could even mean
free insulation for people of a certain age, with disabilities or on certain benefits.

Renewable energy .If you use less energy, you’ll also reduce the carbon
emissions produced by your home. There are also a number of ways you can
generate your own energy at home from low or zero carbon ‘microgeneration’
technology, such as solar heating systems, heat pumps .

Making your own energy instead of using mains gas and electricity reduces
your carbon footprint. It also means you’re less dependent on sources of energy
that are increasingly subject to global demand and are likely to have high and
volatile prices in future.

9.4 Cost of renewable energy systems.

If you're considering installing any microgeneration technologies in your
home, it’s important to take a long-term view. Renewable choices may look
more expensive, but as the cost of gas and electricity continues to rise, the time
taken to get your money back on an investment in microgeneration will come
down.

In addition, the government will soon announce details of a generous
financial incentive, the Renewable Heat Incentive, which will pay you to
generate renewable heat, meaning these technologies will become more cost-
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effective. It's important, however, to ensure your property is suitable for the
technology you choose, as not all properties have a south-facing roof or a
garden.

For solar photovoltaics (PV) you can now get cashback thanks to the
generous Feed-in Tariff. The Energy Saving Trust says a typical domestic solar
electricity system, with an installation size of 2.2 kWp could earn around £800 a
year. Cashback applies to other electricity-generating technologies such as wind
and hydropower but not to technologies generating heat. However, these will
soon qualify for the Renewable Heat Incentive.

9.5 How LPG central heating works.

Although most households in the UK have mains gas central heating, around
3.6m households are not connected to the mains gas network.

In parts of the UK where there is no mains gas network to connect to, such
as rural areas, some homes use liquid petroleum gas (LPG) instead. This
normally used in a ‘wet’ heating system where an LPG-fired boiler heats water,
which provides central heating via radiators and hot water through the taps in
your home.

The main difference between mains gas and LPG is that it is delivered by
road and stored in a tank, which you may have to buy or rent from your supplier.
Some boilers designed for mains gas can be converted to use LPG.

Annual fuel cost for heating and hot water (not including installation costs)

Fuel cost for heating and hot water: more than £1,300 (due to recent price
rise) Carbon emissions: 3.4 tonnes

These yearly costs are estimated costs based on heating and hot water
demands of a three-bedroomed, semi-detached, well-insulated house (insulated
cavity walls, 270mm loft insulation, thermostatic radiator valves and insulated
primary pipe work), the efficiencies of typical heating systems and the current
average price per fuel per kWh (as at Dec 2010). They are not derived from
actual fuel bills.

9.6 Pros of LPG central heating.

LPG is a highly efficient fuel, so you get a good return on every unit of
energy. Modern condensing boilers, which use hot flue gases that are wasted in a
standard boiler, now achieve efficiencies of 90% and more.

Replacing a standard LPG boiler with a highly efficient modern condensing
boiler is a relatively straightforward job.

As gas is the most widely used heating fuel in the UK, finding a plumber on
the Gas Safe Register scheme should be fairly easy if your boiler breaks down or
needs servicing.
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The gas registration scheme, which was previously run by Corgi was taken
over by Capita on 1 April 2009. The new scheme is called the Gas Safe Register.

Anyone proposing to carry out work on your boiler is required by law to be
on the Gas Safe Register. You can check an engineer or firm's registration on the
Gas Safe Register website or by calling directly on 0800 408 5500.

9.7 Renewable heat.

With high gas and electricity prices and a generous government incentive
for renewable heat, there has never been a better time to consider renewable heat
technologies like heat pumps, solar water heating and woodburning stoves.

Solar panels should be mounted on a south-facing section of your roof.

But before considering renewable heat technologies, there are simple and
cost-effective ways to save energy.

First, there are easy tips to follow to use less energy and therefore cut your
bills. If you use less energy, you’ll also reduce the carbon emissions produced
by your home.

Secondly, you should look at energy-efficiency measures. Insulating your
home means you will stop heat escaping from your roof, walls and windows.
Insulating your roof and walls should save you between £150 and £450 a year.
You can get help with the costs from grant schemes run by the government,
local authorities and energy suppliers. This could even mean free insulation for
people of a certain age, with disabilities or on certain benefits.

9.8 Renewable energy.

There are also a number of ways you can generate your own energy at home
from low or zero carbon ‘microgeneration’ technology, such as solar heating
systems, heat pumps and wood burning stoves.

Making your own energy instead of using mains gas and electricity will not
only reduce your carbon footprint. It will also mean you’re less dependent on
sources of energy that are increasingly subject to global demand — which means
that prices in the future are likely to be high and volatile.

If you're considering installing any microgeneration technologies in your
home, it’s important to take a long-term view. Renewable choices may look
more expensive, but as the cost of gas and electricity continues to rise, the time
taken to get your money back on an investment in microgeneration will come
down.

In addition, the government will soon announce details of a generous
financial incentive, the Renewable Heat Incentive, which will pay you to
generate renewable heat, meaning these technologies will become more cost-
effective. It's important however to ensure your property is suitable for the
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technology you choose, as not all properties have a south-facing roof or a
garden.

For solar photovoltaics (PV) you can now get cashback thanks to the
generous Feed-in Tariff. The Energy Saving Trust says a typical domestic solar
electricity system, with an installation size of 2.2 kWp could earn around £800 a
year. Cashback applies to other electricity generating technologies such as wind
and hydropower but not to the technologies generating heat. These will,
however, soon qualify the Renewable Heat Incentive.

Savings are based on a three-bed semi detached house and data from the
Energy Saving Trust. Installation costs: Indicative cost of equipment and
installation. Annual savings: Estimated for homes currently heated by gas or
electricity. Savings for heat pumps Based on EST's field trials and are given as a
range depending on the performance of the heat pump.
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TEXT 10
ENERGY RECOVERY VENTILATION

Energy recovery ventilation (ERV) is the energy recovery process of
exchanging the energy contained in normally exhausted building or space air
and using it to treat (precondition) the incoming outdoor ventilation air in
residential and commercial HVAC systems. During the warmer seasons, the
system pre-cools and dehumidifies while humidifying and pre-heating in the
cooler seasons. The benefit of using energy recovery is the ability to meet the
ASHRAE ventilation & energy standards, while improving indoor air quality
and reducing total HVAC equipment capacity.

This technology, as expected, has not only demonstrated an effective means
of reducing energy cost and heating and cooling loads, but has allowed for the
scaling down of equipment. Additionally, this system will allow for the indoor
environment to maintain a relative humidity of an appealing 40% to 50% range.
This range can be maintained under essentially all conditions. The only energy
penalty is the power needed for the blower to overcome the pressure drop in the
system.

10.1 Methods of transfer.

An energy recovery ventilator (also abbreviated ERV) is a type of air-to-air
heat exchanger that not only transfers sensible heat but also latent heat. Since
both temperature and moisture is transferred, ERVs can be considered total
enthalpic devices. On the other hand, a heat recovery ventilator (HRV) can only
transfer sensible heat. HRVs can be considered sensible only devices because
they only exchange sensible heat. In other words, whereas all ERVs are HRVs,
not all HRVs are ERVs, but many people use the terms HRV, AAHX (air-to-air
heat exchanger), and ERV interchangeably.

Throughout the cooling season, the system works to cool and dehumidify
the incoming, outside air. This is accomplished by the system simply taking the
rejected heat and sending it into the exhaust airstream. Sequentially, this air
cools the condenser coil at a lower temperature than if the rejected heat had not
entered the exhaust airstream. During the heating seasons, the system works in
reverse. Instead of discharging the heat into the exhaust airstream, the system
draws heat from the exhaust airstream in order to pre-heat the incoming air. At
this stage, the air passes through a primary unit and then into a space. With this
type of system, it is normal, during the cooling seasons, for the exhaust air to be
cooler than the ventilation air and, during the heating seasons, warmer than the
ventilation air. It is this reason the system works very efficiently and effectively.
The Coefficient of Performance (COP) will increase as the conditions become
more extreme (i.e., more hot and humid for cooling and colder for heating).
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10.2 Efficiency.

The efficiency of an ERV system is the ratio of energy transferred between
the two air streams compared with the total energy transported through the heat
exchanger.

With the variety of products on the market, efficiency is unquestionably
going to vary from product to product. Some of these systems have been known
to have heat exchange efficiencies as high as 70-80% while others have as low
as 50%. Even though this lower figure is preferable to the basic HVAC system,
it is not up to par with the rest of its class. Studies are being done to increase the
heat transfer efficiency to 90%.

The use of modern low-cost gas-phase heat exchanger technology will allow
for significant improvements in efficiency. The use of high conductivity porous
material is believed to produce an exchange effectiveness in excess of 90%. By
exceeding a 90% effective rate, an improvement of up to 5 factors in energy loss
can be seen.

The Home Ventilation Institute (HVI) has developed a standard test for any
and all units manufactured within the United States. Regardless, not all have
been tested. It is imperative to investigate efficiency claims, comparing data
produced by HVI as well as that produced by the manufacturer. (Note: all unites
sold in Canada are placed through the R-2000 program, a standard test
synonymous to the HVI test).

10.3 Thermal Wheel.

The rotating wheel heat exchanger is composed of a rotating cylinder filled
with an air permeable material resulting in a large surface area. The surface area
is the medium for the sensible energy transfer. As the wheel rotates between the
ventilation and exhaust air streams it picks up heat energy and releases it into the
colder air stream. The driving force behind the exchange is the difference in
temperatures between the opposing air streams which is also called the thermal
gradient. Typical media used consists of polymer, aluminum, and synthetic
fiber.

The Enthalpy Exchange is accomplished through the use of desiccants.
Desiccants transfer moisture through the process of adsorption which is
predominately driven by the difference in the partial pressure of vapor within the
opposing air-streams. Typical desiccants consist of Silica Gel, and molecular
sieves.

Though very effective in its energy recovery, rotary enthalpy wheels have
the common characteristic of high static pressures and poor durability. Therefore
they are not as practical for energy savings purposes, and should only be
considered for a cheaper alternative - in comparison to other ERVs - for
situations where increased fresh outdoor ventilation is required. High static
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pressures result in increased fan power lowering the net energy savings of an
installation. As for durability, rotary enthalpy wheels are normally guaranteed
for no longer than 1 year, and the characteristic lifetime 1s about 5 years. Some
companies, like the 1983-started Finnish Enervent Oy, provide warranties for
two years which is extendable up to five years for ERVs with integrated heat
pump.

There are additional disadvantages to the use of the heat wheel. Initial costs
are higher due to the power needed for the fan to overcome its resistance. The
system demands that the two air streams be adjacent to one another, they
consistently be maintained, and they have filtration. Weekly maintenance is
focused on the required rotating mechanism. Further up-keeping of the fill
medium is also required. Colder climates may call for an increase in services.
Caution must be taken when providing all upkeep, specifically if additional
services are required, because cross-contamination (of air streams) can occur.

10.4 Plate heat exchanger.

Fixed plate heat exchangers have no moving parts. Plates consist of
alternating layers of plates that are separated and sealed. Typical flow is cross
current and since the majority of plates are solid and non permeable, sensible
only transfer is the result.

The tempering of incoming fresh air is done by a heat or energy recovery
core. In this case, the core is made of aluminum or plastic plates. Humidity
levels are adjusted through the transferring of water vapor. This is done with a
rotating wheel either containing a desiccant material or permeable plates.

Enthalpy plates were introduced 2006 by Paul, a special company for
ventilation systems for passive houses. A crosscurrent countercurrent air to air
heat exchanger built with a humidity permeable material. Polymer fixed-plate
countercurrent energy recovery ventilators were introduced in 1998 by Building
Performance Equipment (BPE), a residential, commercial, and industrial air-to-
air energy recovery manufacturer. These heat exchangers can be both introduced
as a retrofit for increased energy savings and fresh air as well as an alternative to
new construction. In new construction situations, energy recovery will
effectively reduce the required heating/cooling capacity of the system. The
percentage of the total energy saved will depend on the efficiency of the device
(up to 90%) and the latitude of the building. A result of an ERV is that the
HVAC install's initial cost is lower and the overall energy consumed by the
building is lower as well.

The technology patented by Finnish company Recycling Energy Int. Corp. is
based on a regenerative plate heat exchanger taking advantage of humidity of air
by cyclical condensation and evaporation, e.g. latent heat, enabling not only high
annual thermal efficiency but also microbe-free plates due to self-
cleaning/washing method. Therefore the unit is called rather an enthalpy
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recovery ventilator than heat or energy recovery ventilator. Company’s patented
Latent Heat Pump is based on its enthalpy recovery ventilator having COP of 33
in the summer and 15 in the winter.

Nearly half of global energy is used in buildings. And half of
heating/cooling cost is caused by ventilation when it is done by the "open
window" method according to the regulations. Secondly, energy generation and
grid is made to meet the peak demand of power. To use proper ventilation
recovery is the most cost-efficient, sustainable and quickest way to reduce
global energy consumption, and give better indoor air quality (IAQ) and protect
buildings (Sick Building Syndrome SBS) and environment.

10.5 Home heating systems.

Unlike gas, mains electricity is available almost everywhere in the UK.

The most cost-effective form of electric central heating uses storage heaters.
These heaters use electricity supplied at a cheaper ‘night-time’ rate to heat up
special heat-retaining bricks.

Storage heaters give out heat slowly and are designed to keep warm for the
whole of the following day. Cheap-rate electricity can also be used to provide
hot water via an immersion heater in your hot water tank.

Cheap-rate electricity tariffs:

Electricity tariffs that provide cheap-rate electricity are usually known as
Economy 7, as they give you seven hours of cheaper electricity overnight.
Economy 10 works in a similar way and gives you an extra three hours of cheap
electricity — usually in the middle of the afternoon.

You can also get electric radiators that run off a standard single-rate
electricity tariff. However, due to the relatively high price of electricity during
the day, these can be expensive to run and should only be considered if you have
a very well-insulated property and won’t have to use them regularly.

Annual fuel cost for heating and hot water (not including installation costs).

Fuel cost for heating and hot water: £1400 (less if on an Economy 7/10
tariff).

Carbon emissions per year.

Carbon emissions: 6 tonnes.

These yearly costs are estimated costs based on heating and hot water
demands of a three-bedroomed, semi-detached, well-insulated house (insulated
cavity walls, 270mm loft insulation and insulated primary pipe work), the
efficiencies of typical heating systems and the current average price per fuel per
kWh (as at March 2011). They are not derived from actual fuel bills.

Pros of electric central heating.

Electric storage heater systems are much cheaper to install than gas central
heating systems as they require no pipe-work or flue.
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With very few moving parts, storage heaters require very little maintenance
and don’t need to be serviced annually.

Unlike gas, mains electricity is available almost everywhere in the UK.

Cons of electric central heating.

Electricity prices are about three times higher than gas prices per unit of
energy. And like gas, electricity prices are also rising and are likely to stay high.
As most electricity in the UK is generated in gas-fired power stations, any
increase in the price of gas will also be reflected in the cost of electricity.

The daytime rate on Economy 7 or Economy 10 tariffs is higher than on
standard single-rate electricity tariffs, so while you’ll get a cheaper rate for your
heating, running appliances during the day — particularly if you need to use an
electric heater to provide extra heat — could be expensive.

You don’t have instant control over storage heaters: older models will give
out heat as long as the bricks remain warm — day and night.

If your storage heaters don’t have an automatic charge control (which
measures the temperature in the room and adjusts the amount of heat stored
overnight), you’ll have to set this yourself — so keep an eye on the weather
forecast for the following day.

10.6 HVAC control system.

HVAC here stands for Heating, Ventilation and Air Conditioning. Thus, a
HVAC control system applies regulation to e.g. a heating. Usually, a sensing
device is used to compare the actual state (e.g. temperature) with a target state.
Then, the control system draws a conclusion what action has to be taken (e.g.
start blower)

Central controllers and most terminal unit controllers are programmable,
meaning the direct digital control program code may be customized for the
intended use. The program features include time schedules, setpoints,
controllers, logic, timers, trend logs, and alarms. The unit controllers typically
have analog and digital inputs that allow measurement of the variable
(temperature, humidity, or pressure) and analog and digital outputs for control of
the transport medium (hot/cold water and/or steam). Digital inputs are typically
(dry) contacts from a control device, and analog inputs are typically a voltage or
current measurement from a variable (temperature, humidity, velocity, or
pressure) sensing device. Digital outputs are typically relay contacts used to start
and stop equipment, and analog outputs are typically voltage or current signals
to control the movement of the medium (air/water/steam) control devices such
as valves, dampers, and motors.

Groups of DDC controllers, networked or not, form a layer of system
themselves. This "subsystem" is vital to the performance and basic operation of
the overall HVAC system. The DDC system is the "brain" of the HVAC system.
It dictates the position of every damper and valve in a system. It determines

73



which fans, pumps and chiller run and at what speed or capacity. With this
configurable intelligency in this "brain", we are moving to the concept of
building automation.

10.7 Building Automation System.

More complex HVAC systems can interface to Building Automation System
(BAS) to allow the building owners to have more control over the heating or
cooling units. The building owner can monitor the system and respond to alarms
generated by the system from local or remote locations. The system can be
scheduled for occupancy or the configuration can be changed from the BAS.
Sometimes the BAS is directly controlling the HVAC components. Depending
on the BAS different interfaces can be used.

It was only natural that the first HVAC controllers would be pneumatic, as
the engineers probably understood fluid control. Thus mechanical engineers
could use their experience with the properties of steam and air to control the
flow of heated or cooled air. There are still pneumatic HVAC systems in
operation in some buildings, such as schools and offices, which can be a century
old.

After the control of air flow and temperature was standardized, the use of
electromechanical relays in ladder logic to switch dampers became standardized.
Eventually, the relays became electronic switches, as transistors eventually
could handle greater current loads. By 1985, pneumatic control could no longer
compete with this new technology.

By the year 2000, computerized controllers were common. Today, some of
these controllers can even be accessed by web browsers, which need no longer
be in the same building as the HVAC equipment. This allows some economies
of scale, as single operations center can easily monitor thousands of buildings.

10.8 Oil central heating.

Although most households in the UK have mains gas central heating, around
3.6 m households are not connected to the mains gas network.

In parts of the UK where there is no mains gas network to connect to, such
as rural areas, some homes use heating oil instead. This is normally used in a
‘wet’ heating system where an oil-fired boiler heats water, which provides
central heating via radiators and hot water through the taps in your home.

The main difference between mains gas and heating oil is that it is delivered
by road and stored in a tank, which you may have to buy or rent from your
supplier.

Heat-only and combination condensing oil-fired boiler types are both
available. Most oil-fired combination boilers have an internal hot water store to
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supply domestic hot water rather than the instantaneous heating more common
in gas boilers.

Annual fuel cost for heating and hot water (not including installation costs)

Fuel cost for heating and hot water: £850 (due to recent price rise).

Carbon emissions: 5-6.5 tonnes per year.

These are estimated yearly costs based on heating and hot water demands of
a three-bedroomed, semi-detached, well-insulated house (insulated cavity walls,
270mm loft insulation, thermostatic radiator valves and insulated primary pipe
work), the efficiencies of typical heating systems and the current average price
per fuel per kWh (as of Dec 2010). They are not derived from actual fuel bills.

Pros of oil central heating.

Oil is a highly efficient fuel, so you get a good return on every unit of
energy. Modern condensing boilers, which use hot flue gases that are wasted in a
standard boiler, now achieve efficiencies of 90% and more. Replacing a standard
oil boiler with a highly efficient modern condensing boiler is relatively
straightforward.

Cons of oil central heating.

Like mains gas, oil prices are on the rise and are likely to remain high as the
UK competes with growing demand from other countries. Recently prices of
heating oil have gone up sharply and the Office of Fair Trading is now
conducting a study of the off-grid energy market in the UK.

As oil is delivered by road there is a possibility you could run out while you
wait for your next delivery. However, systems that monitor the amount of oil in
your tank and automatically notify your supplier when it needs topping up are
available.

Installing an oil central heating system from scratch can be expensive and
disruptive. The storage tank can also be unsightly (although this can be resolved
by going for an underground tank).

Oil boilers need servicing annually to ensure they run efficiently and last as
long as they should.

Most condensing oil-fired boilers are floor standing so you may have
problems trying to find a wall-mounted model. They will also need to be
plumbed in to allow acidic condensate liquid to drain away.

Oil boilers generally limit the hot water flow rate to ensure the water is as
hot as it should be, meaning the hot water flow rate is lower than a gas combi or
hot water cylinder system and that the hot water temperature will decline as
more water 1s used.

As a fossil fuel, oil produces carbon dioxide when it’s burnt and can’t be
considered a clean source of energy.

With prices of LPG on the rise on one hand and the generous incentive for
renewable heat on the other hand, if you are off the gas grid, you might like to
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consider a renewable alternative to contribute to heating your house like, a solar
thermal system or a heat pump.
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TEXT 11
VENTILATION

An air handling unit is used for the heating and cooling of air in a central
location.

Ventilating (the V in HVAC) is the process of "changing" or replacing air in
any space to provide high indoor air quality (i.e. to control temperature,
replenish oxygen, or remove moisture, odors, smoke, heat, dust, airborne
bacteria, and carbon dioxide). Ventilation is used to remove unpleasant smells
and excessive moisture, introduce outside air, to keep interior building air
circulating, and to prevent stagnation of the interior air.

Ventilation includes both the exchange of air to the outside as well as
circulation of air within the building. It is one of the most important factors for
maintaining acceptable indoor air quality in buildings. Methods for ventilating a
building may be divided into mechanical/forced and natural types.

"Mechanical" or "forced" ventilation is used to control indoor air quality.
Excess humidity, odors, and contaminants can often be controlled via dilution or
replacement with outside air. However, in humid climates much energy is
required to remove excess moisture from ventilation air.

Kitchens and bathrooms typically have mechanical exhaust to control odors
and sometimes humidity. Kitchens have additional problems to deal with such as
smoke and grease. Factors in the design of such systems include the flow rate
(which is a function of the fan speed and exhaust vent size) and noise level. If
ducting for the fans traverse unheated space (e.g., an attic), the ducting should be
insulated as well to prevent condensation on the ducting. Directdrive fans are
available for many applications, and can reduce maintenance needs.

Ceiling fans and table/floor fans circulate air within a room for the purpose
of reducing the perceived temperature because of evaporation of perspiration on
the skin of the occupants. Because hot air rises, ceiling fans may be used to keep
a room warmer in the winter by circulating the warm stratified air from the
ceiling to the floor. Ceiling fans do not provide ventilation as defined as the
introduction of outside air.

Natural ventilation is the ventilation of a building with outside air without
the use of a fan or other mechanical system. It can be achieved with openable
windows or trickle vents when the spaces to ventilate are small and the
architecture permits. In more complex systems warm air in the building can be
allowed to rise and flow out upper openings to the outside (stack effect) thus
forcing cool outside air to be drawn into the building naturally through openings
in the lower areas. These systems use very little energy but care must be taken to
ensure the occupants' comfort. In warm or humid months, in many climates,
maintaining thermal comfort solely via natural ventilation may not be possible
so conventional air conditioning systems are used as backups. Air-side

77



economizers perform the same function as natural ventilation, but use
mechanical systems' fans, ducts, dampers, and control systems to introduce and
distribute cool outdoor air when appropriate

11.1 Definition.

Ventilation is the intentional movement of air from outside a building to the
inside. Ventilation air, as defined in ASHRAE Standard 62.1 and the ASHRAE
Handbook, is that air used for providing acceptable indoor air quality. It mustn't
be confused with vents or flues; which mean the exhausts of clothes dryers, and
combustion equipment such as water heaters, boilers, fireplaces, and wood
stoves. The vents or flues carry the products of combustion which have to be
expelled from the building in a way which does not cause harm to the occupants
of the building. Movement of air between indoor spaces, and not the outside, is
called transfer air.

In commercial, industrial, and institutional (CII) buildings, and modern jet
aircraft, return air is often recirculated to the air handling unit. A portion of the
supply air is normally exfiltrated through the building envelope or exhausted
from the building (e.g., bathroom or kitchen exhaust) and is replaced by outside
air introduced into the return air stream. The rate of ventilation air required,
most often provided by this mechanically-induced outside air, is often
determined from ASHRAE Standard 62.1 for CII buildings, or 62.2 for low-rise
residential buildings, or similar standards.

When people or animals are present in buildings, ventilation air is necessary
to dilute odors and limit the concentration of carbon dioxide and airborne
pollutants such as dust, smoke and volatile organic compounds (VOCs).
Ventilation air is often delivered to spaces by mechanical systems which may
also heat, cool, humidify and dehumidify the space. Air movement into
buildings can occur due to uncontrolled infiltration of outside air through the
building fabric (see stack effect) or the use of deliberate natural ventilation
strategies. Advanced air filtration and treatment processes such as scrubbing,
can provide ventilation air by cleaning and recirculating a proportion of the air
inside a building.

11.2 Types of ventilation.

Mechanical or forced ventilation: through an air handling unit or direct
injection to a space by a fan. A local exhaust fan can enhance infiltration or
natural ventilation, thus increasing the ventilation air flow rate.

Natural ventilation occurs when the air in a space is changed with outdoor
air without the use of mechanical systems, such as a fan. Most often natural
ventilation is assured through operable windows but it can also be achieved
through temperature and pressure differences between spaces. Open windows or
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vents are not a good choice for ventilating a basement or other below ground
structure. Allowing outside air into a cooler below ground space will cause
problems with humidity and condensation.

Mixed Mode Ventilation or Hybrid ventilation: utilises both mechanical and
natural ventilation processes. The mechanical and natural components may be
used in conjunction with each other or separately at different times of day. The
natural component, sometimes subject to unpredictable external weather
conditions may not always be adequate to ventilate the desired space. The
mechanical component is then used to increase the overall ventilation rate so that
the desired internal conditions are met. Alternatively the mechanical component
may be used as a control measure to regulate the natural ventilation process, for
example, to restrict the air change rate during periods of high wind speeds.

Infiltration is separate from ventilation, but is often used to provide
ventilation air.

11.3 Ventilation rate.

The ventilation rate, for CII buildings, is normally expressed by the
volumetric flowrate of outside air being introduced to the building. The typical
units used are cubic feet per minute (CFM) or liters per second (L/s). The
ventilation rate can also be expressed on a per person or per unit floor area basis,
such as CFM/p or CFM/{t?, or as air changes per hour.

For residential buildings, which mostly rely on infiltration for meeting their
ventilation needs, the common ventilation rate measure is the number of times
the whole interior volume of air is replaced per hour, and is called air changes
per hour (I or ACH; units of 1/h). During the winter, ACH may range from 0.50
to 0.41 in a tightly insulated house to 1.11 to 1.47 in a loosely insulated house.

ASHRAE now recommends ventilation rates dependent upon floor area, as a
revision to the 62-2001 standard whereas the minimum ACH was 0.35, but no
less than 15 CFM/person (7.1 L/s/person). As of 2003, the standards have
changed to an addition of 3 CFM/100 sq. ft. (15 1/s/100 sq. m.) to the 7.5
CFM/person (3.5 L/s/person) standard.

11.4 Ventilation standards.

In 1973, in response to the 1973 oil crisis and conservation concerns,
ASHRAE Standards 62-73 and 62-81 reduced required ventilation from 10 CFM
(4.76 L/s) per person to 5 CFM (2.37 L/s) per person. This was found to be a
primary cause of sick building syndrome.

Current ASHRAE standards (Standard 62-89) states that appropriate
ventilation guidelines are 20 CFM (9.2 L/s) per person in an office building, and
15 CFM (7.1 L/s) per person for schools. In commercial environments with
tobacco smoke, the ventilation rate may range from 25 CFM to 125 CFM.
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In certain applications, such as submarines, pressurized aircraft, and
spacecraft, ventilation air is also needed to provide oxygen, and to dilute carbon
dioxide for survival. Batteries in submarines also discharge hydrogen gas, which
must also be ventilated for health and safety. In any pressurized, regulated
environment, ventilation is necessary to control any fires that may occur, as the
flames may be deprived of oxygen.

ANSI/ASHRAE (Standard 62-89) sets maximum CO2 guidelines in
commercial buildings at 1000 ppm, however, OSHA has set a limit of 5000 ppm
over 8 hours.

Ventilation guidelines are based upon the minimum ventilation rate required
to maintain acceptable levels of bioeffluents. Carbon dioxide is used as a
reference point, as it is the gas of highest emission at a relatively constant value
of 0.005 L/s. The mass balance equation is:

Q=G/(Ci—Ca)

Q = ventilation rate (L/s)

G = CO, generation rate

Ci = acceptable indoor CO, concentration

Ca = ambient CO, concentration

Ventilation equipment:

Fume hood.

Biological safety cabinet.

Dilution ventilation.

Room air distribution.

Heat recovery ventilation.

11.5 Natural ventilation.

Natural ventilation involves harnessing naturally available forces to supply
and removing air through an enclosed space. There are three types of natural
ventilation occurring in buildings: wind driven ventilation, pressure-driven
flows, and stack ventilation. The pressures generated by 'the stack effect' rely
upon the buoyancy of heated or rising air. wind driven ventilation relies upon
the force of the prevailing wind to pull and push air through the enclosed space
as well as through breaches in the building’s envelope. Natural ventilation is
generally impractical for larger buildings, as they tend to be large, sealed and
climate controlled specifically by HVAC systems. Both are examples of passive
engineering and have applications in renewable energy.

11.6 Demand-controlled ventilation (DCV).

DCV makes it possible to maintain proper ventilation and improve air
quality while saving energy. ASHRAE has determined that: "It is consistent with
the Ventilation rate procedure that Demand Control be permitted for use to
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reduce the total outdoor air supply during periods of less occupancy." CO2
sensors will control the amount of ventilation for the actual number of
occupants. During design occupancy, a unit with the DCV system will deliver
the same amount of outdoor air as a unit using the ventilation-rate procedure.
However, DCV can generate substantial energy savings whenever the space is
occupied below the design level.

11.7 Local exhaust ventilation.

Local exhaust ventilation addresses the issue of avoiding the contamination
of indoor air by specific high-emission sources by capturing airborne
contaminants before they are spread into the environment. This can include
water vapor control, lavatory bioeffluent control, solvent vapors from industrial
processes, and dust from wood- and metal-working machinery. Air can be
exhausted through pressurized hoods or through the use of fans and pressurizing
a specific area.

A local exhaust system is composed of 5 basic parts:
A hood that captures the contaminant at its source.

Ducts for transporting the air.

An air-cleaning device that removes/minimizes the contaminant.

A fan that moves the air through the system.

An exhaust stack through which the contaminated air is discharged.

11.8 Ventilation and combustion.

Combustion (e.g., fireplace, gas heater, candle, oil lamp, etc.) consumes
oxygen while producing carbon dioxide and other unhealthy gases and smoke,
requiring ventilation air. An open chimney promotes infiltration (i.e. natural
ventilation) because of the negative pressure change induced by the buoyant,
warmer air leaving through the chimney. The warm air is typically replaced by
heavier, cold air.

Ventilation in a structure is also needed for removing water vapor produced
by respiration, burning, and cooking, and for removing odors. If water vapor is
permitted to accumulate, it may damage the structure, insulation, or finishes.
When operating, an air conditioner usually removes excess moisture from the
air. A dehumidifier may also be appropriate for removing airborne moisture.

11.9 Smoking and ventilation.

ASHRAE standard 62 states that air removed from an area with
environmental tobacco smoke shall not be recirculated into ETS-free air. A
space with ETS requires more ventilation to achieve similar perceived air quality
to that of a non-smoking environment.
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The amount of ventilation in an ETS area is equal to the amount of ETS-free
area plus the amount V, where:

V =DSD x VA x A/60E

V =recommended extra flow rate in CFM (L/s)

DSD = design smoking density (estimated number of cigarettes smoked per
hour per unit area)

VA = volume of ventilation air per cigarette for the room being designed
(ft3/cig]

E = contaminant removal effectiveness.

11.10 Problems.

In hot, humid climates, unconditioned ventilation air will deliver
approximately one pound of water each day for each cfm of outdoor air per day,
annual average. This is a great deal of moisture, and it can create serious indoor
moisture and mold problems.

Ventilation efficiency is determined by design and layout, and is dependent
upon placement and proximity of diffusers and return air outlets. If they are
located closely together, supply air may mix with stale air, decreasing efficiency
of the HVAC system, and creating air quality problems.

System imbalances occur when components of the HVAC system are
improperly adjusted or installed, and can create pressure differences (too much
circulating air creating a draft or too little circulating air creating stagnancy).

Cross-contamination occurs when pressure differences arise, forcing
potentially contaminated air from one zone to an uncontaminated zone. This
often involves undesired odors or VOCs.

Re-entry of exhaust air occurs when exhaust outlets and fresh air intakes are
either too close, or prevailing winds change exhaust patterns, or by infiltration
between intake and exhaust air flows.

Entrainment of contaminated outside air through intake flows will result in
indoor air contamination. There are a variety of contaminated air sources,
ranging from industrial effluent to VOCs put off by nearby construction work.

11.11 Air Quality Procedures.

Ventilation Rate Procedure is rate based on standard, and “prescribes the
rate at which ventilation air must be delivered to a space and various means to
condition that air.” Air quality is assessed (through CO2 measurement) and
ventilation rates are mathematically derived using constants.

Indoor Air Quality Procedure “uses one or more guidelines for the
specification of acceptable concentrations of certain contaminants in indoor air
but does not prescribe ventilation rates or air treatment methods.” This addresses
both quantitative and subjective evaluation, and is based on the Ventilation Rate
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Procedure. It also accounts for potential contaminants that may have no
measured limits, or limits are not set (such as formaldehyde offgassing from
carpet and furniture).
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TEXT 12
SOLAR ENERGY

Solar energy, radiant light and heat from the sun, has been harnessed by
humans since ancient times using a range of ever-evolving technologies. Solar
energy technologies include solar heating, solar photovoltaics, solar thermal
electricity and solar architecture, which can make considerable contributions to
solving some of the most urgent problems the world now faces.

Solar technologies are broadly characterized as either passive solar or active
solar depending on the way they capture, convert and distribute solar energy.
Active solar techniques include the use of photovoltaic panels and solar thermal
collectors to harness the energy. Passive solar techniques include orienting a
building to the Sun, selecting materials with favorable thermal mass or light
dispersing properties, and designing spaces that naturally circulate air.

In 2011, the International Energy Agency said that "the development of
affordable, inexhaustible and clean solar energy technologies will have huge
longer-term benefits. It will increase countries’ energy security through reliance
on an indigenous, inexhaustible and mostly import-independent resource,
enhance sustainability, reduce pollution, lower the costs of mitigating climate
change, and keep fossil fuel prices lower than otherwise. These advantages are
global. Hence the additional costs of the incentives for early deployment should
be considered learning investments; they must be wisely spent and need to be
widely shared".

About half the incoming solar energy reaches the Earth's surface.

The Earth receives 174 petawatts (PW) of incoming solar radiation
(insolation) at the upper atmosphere. Approximately 30% is reflected back to
space while the rest is absorbed by clouds, oceans and land masses. The
spectrum of solar light at the Earth's surface is mostly spread across the visible
and near-infrared ranges with a small part in the near-ultraviolet.

Earth's land surface, oceans and atmosphere absorb solar radiation, and this
raises their temperature. Warm air containing evaporated water from the oceans
rises, causing atmospheric circulation or convection. When the air reaches a high
altitude, where the temperature is low, water vapor condenses into clouds, which
rain onto the Earth's surface, completing the water cycle. The latent heat of
water condensation amplifies convection, producing atmospheric phenomena
such as wind, cyclones and anti-cyclones. Sunlight absorbed by the oceans and
land masses keeps the surface at an average temperature of 14 °C. By
photosynthesis green plants convert solar energy into chemical energy, which
produces food, wood and the biomass from which fossil fuels are derived.Yearly
Solar fluxes & Human Energy Consumption.

Solar 3,850,000 EJ

Wind 2,250 EJ
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Biomass 3,000 EJ

Primary energy use (2005) 487 EJ

Electricity (2005)  56.7 EJ

The total solar energy absorbed by Earth's atmosphere, oceans and land
masses 1s approximately 3,850,000 exajoules (EJ) per year. In 2002, this was
more energy in one hour than the world used in one year. Photosynthesis
captures approximately 3,000 EJ per year in biomass. The amount of solar
energy reaching the surface of the planet is so vast that in one year it is about
twice as much as will ever be obtained from all of the Earth's non-renewable
resources of coal, oil, natural gas, and mined uranium combined.

Solar energy can be harnessed in different levels around the world.
Depending on a geographical location the closer to the equator the more
"potential" solar energy is available.

12.1 Applications of solar technology.

Average insolation showing land area (small black dots) required to replace
the world primary energy supply with solar electricity. 18 TW is 568 Exajoule
(EJ) per year. Insolation for most people is from 150 to 300 W/m2 or 3.5 to 7.0
kWh/m2/day.

Solar energy refers primarily to the use of solar radiation for practical ends.
However, all renewable energies, other than geothermal and tidal, derive their
energy from the sun.

Solar technologies are broadly characterized as either passive or active
depending on the way they capture, convert and distribute sunlight. Active solar
techniques use photovoltaic panels, pumps, and fans to convert sunlight into
useful outputs. Passive solar techniques include selecting materials with
favorable thermal properties, designing spaces that naturally circulate air, and
referencing the position of a building to the Sun. Active solar technologies
increase the supply of energy and are considered supply side technologies, while
passive solar technologies reduce the need for alternate resources and are
generally considered demand side technologies.

12.2 Architecture and urban planning.

Sunlight has influenced building design since the beginning of architectural
history. Advanced solar architecture and urban planning methods were first
employed by the Greeks and Chinese, who oriented their buildings toward the
south to provide light and warmth.

The common features of passive solar architecture are orientation relative to
the Sun, compact proportion (a low surface area to volume ratio), selective
shading (overhangs) and thermal mass. When these features are tailored to the
local climate and environment they can produce well-lit spaces that stay in a

85



comfortable temperature range. Socrates' Megaron House is a classic example of
passive solar design. The most recent approaches to solar design use computer
modeling tying together solar lighting, heating and ventilation systems in an
integrated solar design package. Active solar equipment such as pumps, fans and
switchable windows can complement passive design and improve system
performance.

Urban heat islands (UHI) are metropolitan areas with higher temperatures
than that of the surrounding environment. The higher temperatures are a result of
increased absorption of the Solar light by urban materials such as asphalt and
concrete, which have lower albedos and higher heat capacities than those in the
natural environment. A straightforward method of counteracting the UHI effect
1s to paint buildings and roads white and plant trees. Using these methods, a
hypothetical "cool communities" program in Los Angeles has projected that
urban temperatures could be reduced by approximately 3 °C at an estimated cost
of US$1 billion, giving estimated total annual benefits of US$530 million from
reduced air-conditioning costs and healthcare savings.

12.3 Agriculture and horticulture.

Agriculture and horticulture seek to optimize the capture of solar energy in
order to optimize the productivity of plants. Techniques such as timed planting
cycles, tailored row orientation, staggered heights between rows and the mixing
of plant varieties can improve crop yields. While sunlight is generally
considered a plentiful resource, the exceptions highlight the importance of solar
energy to agriculture. During the short growing seasons of the Little Ice Age,
French and English farmers employed fruit walls to maximize the collection of
solar energy. These walls acted as thermal masses and accelerated ripening by
keeping plants warm. Early fruit walls were built perpendicular to the ground
and facing south, but over time, sloping walls were developed to make better use
of sunlight. In 1699, Nicolas Fatio de Duillier even suggested using a tracking
mechanism which could pivot to follow the Sun. Applications of solar energy in
agriculture aside from growing crops include pumping water, drying crops,
brooding chicks and drying chicken manure. More recently the technology has
been embraced by vinters, who use the energy generated by solar panels to
power grape presses.

Greenhouses convert solar light to heat, enabling year-round production and
the growth (in enclosed environments) of specialty crops and other plants not
naturally suited to the local climate. Primitive greenhouses were first used
during Roman times to produce cucumbers year-round for the Roman emperor
Tiberius. The first modern greenhouses were built in Europe in the 16th century
to keep exotic plants brought back from explorations abroad. Greenhouses
remain an important part of horticulture today, and plastic transparent materials
have also been used to similar effect in polytunnels and row covers.
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12.4 Solar lighting.

The history of lighting is dominated by the use of natural light. The Romans
recognized a right to light as early as the 6th century and English law echoed
these judgments with the Prescription Act of 1832. In the 20th century artificial
lighting became the main source of interior illumination but day lighting
techniques and hybrid solar lighting solutions are ways to reduce energy
consumption.

Day lighting systems collect and distribute sunlight to provide interior
illumination. This passive technology directly offsets energy use by replacing
artificial lighting, and indirectly offsets non-solar energy use by reducing the need
for air-conditioning. Although difficult to quantify, the use of natural lighting also
offers physiological and psychological benefits compared to artificial lighting.
Day lighting design implies careful selection of window types, sizes and
orientation; exterior shading devices may be considered as well. Individual
features include sawtooth roofs, clerestory windows, light shelves, skylights and
light tubes. They may be incorporated into existing structures, but are most
effective when integrated into a solar design package that accounts for factors
such as glare, heat flux and time-of-use. When day lighting features are properly
implemented they can reduce lighting-related energy requirements by 25%.

Hybrid solar lighting is an active solar method of providing interior
illumination. HSL systems collect sunlight using focusing mirrors that track the
Sun and use optical fibers to transmit it inside the building to supplement
conventional lighting. In single-story applications these systems are able to
transmit 50% of the direct sunlight received.

Solar lights that charge during the day and light up at dusk are a common
sight along walkways. Solar-charged lanterns have become popular in
developing countries where they provide a safer and cheaper alternative to
kerosene lamps.

Although daylight saving time is promoted as a way to use sunlight to save
energy, recent research has been limited and reports contradictory results:
several studies report savings, but just as many suggest no effect or even a net
loss, particularly when gasoline consumption is taken into account. Electricity
use is greatly affected by geography, climate and economics, making it hard to
generalize from single studies.

12.5 Solar thermal.

Solar thermal technologies can be used for water heating, space heating,
space cooling and process heat generation.
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12.5.1 Water heating.

Solar hot water systems use sunlight to heat water. In low geographical
latitudes (below 40 degrees) from 60 to 70% of the domestic hot water use with
temperatures up to 60 °C can be provided by solar heating systems. The most
common types of solar water heaters are evacuated tube collectors (44%) and
glazed flat plate collectors (34%) generally used for domestic hot water; and
unglazed plastic collectors (21%) used mainly to heat swimming pools.

As of 2007, the total installed capacity of solar hot water systems is
approximately 154 GW. China is the world leader in their deployment with 70
GW installed as of 2006 and a long term goal of 210 GW by 2020. Israel and
Cyprus are the per capita leaders in the use of solar hot water systems with over
90% of homes using them. In the United States, Canada and Australia heating
swimming pools is the dominant application of solar hot water with an installed
capacity of 18 GW as of 2005.

12.5.2 Heating, cooling and ventilation.

In the United States, heating, ventilation and air conditioning (HVAC)
systems account for 30% (4.65 EJ) of the energy used in commercial buildings
and nearly 50% (10.1 EJ) of the energy used in residential buildings. Solar
heating, cooling and ventilation technologies can be used to offset a portion of
this energy.

Thermal mass is any material that can be used to store heat—heat from the
Sun in the case of solar energy. Common thermal mass materials include stone,
cement and water. Historically they have been used in arid climates or warm
temperate regions to keep buildings cool by absorbing solar energy during the
day and radiating stored heat to the cooler atmosphere at night. However they
can be used in cold temperate areas to maintain warmth as well. The size and
placement of thermal mass depend on several factors such as climate,
daylighting and shading conditions. When properly incorporated, thermal mass
maintains space temperatures in a comfortable range and reduces the need for
auxiliary heating and cooling equipment.

A solar chimney (or thermal chimney, in this context) is a passive solar
ventilation system composed of a vertical shaft connecting the interior and
exterior of a building. As the chimney warms, the air inside is heated causing an
updraft that pulls air through the building. Performance can be improved by
using glazing and thermal mass materials in a way that mimics greenhouses.

Deciduous trees and plants have been promoted as a means of controlling
solar heating and cooling. When planted on the southern side of a building, their
leaves provide shade during the summer, while the bare limbs allow light to pass
during the winter. Since bare, leafless trees shade 1/3 to 1/2 of incident solar
radiation, there is a balance between the benefits of summer shading and the
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corresponding loss of winter heating. In climates with significant heating loads,
deciduous trees should not be planted on the southern side of a building because
they will interfere with winter solar availability. They can, however, be used on
the east and west sides to provide a degree of summer shading without
appreciably affecting winter solar gain.

12.5.3 Water treatment.

Solar distillation can be used to make saline or brackish water potable. The
first recorded instance of this was by 16th century Arab alchemists. A large-
scale solar distillation project was first constructed in 1872 in the Chilean
mining town of Las Salinas. The plant, which had solar collection area of 4,700
m2, could produce up to 22,700 L per day and operated for 40 years. Individual
still designs include single-slope, double-slope (or greenhouse type), vertical,
conical, inverted absorber, multi-wick, and multiple effect. These stills can
operate in passive, active, or hybrid modes. Double-slope stills are the most
economical for decentralized domestic purposes, while active multiple effect
units are more suitable for large-scale applications.

Solar water disinfection (SODIS) involves exposing water-filled plastic
polyethylene terephthalate (PET) bottles to sunlight for several hours. Exposure
times vary depending on weather and climate from a minimum of six hours to
two days during fully overcast conditions. It is recommended by the World
Health Organization as a viable method for household water treatment and safe
storage. Over two million people in developing countries use this method for
their daily drinking water.

Solar energy may be used in a water stabilisation pond to treat waste water
without chemicals or electricity. A further environmental advantage is that algae
grow in such ponds and consume carbon dioxide in photosynthesis, although
algae may produce toxic chemicals that make the water unusable.

12.6 Solar cooker.

Solar cookers use sunlight for cooking, drying and pasteurization. They can
be grouped into three broad categories: box cookers, panel cookers and reflector
cookers. The simplest solar cooker is the box cooker first built by Horace de
Saussure in 1767. A basic box cooker consists of an insulated container with a
transparent lid. It can be used effectively with partially overcast skies and will
typically reach temperatures of 90—150 °C. Panel cookers use a reflective panel
to direct sunlight onto an insulated container and reach temperatures comparable
to box cookers. Reflector cookers use various concentrating geometries (dish,
trough, Fresnel mirrors) to focus light on a cooking container. These cookers
reach temperatures of 315 °C and above but require direct light to function
properly and must be repositioned to track the Sun.
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The solar bowl is a concentrating technology employed by the Solar Kitchen
in Auroville, Pondicherry, India, where a stationary spherical reflector focuses
light along a line perpendicular to the sphere's interior surface, and a computer
control system moves the receiver to intersect this line. Steam is produced in the
receiver at temperatures reaching 150 °C and then used for process heat in the
kitchen.

A reflector developed by Wolfgang Scheffler in 1986 is used in many solar
kitchens. Scheffler reflectors are flexible parabolic dishes that combine aspects
of trough and power tower concentrators. Polar tracking is used to follow the
Sun's daily course and the curvature of the reflector is adjusted for seasonal
variations in the incident angle of sunlight. These reflectors can reach
temperatures of 450-650 °C and have a fixed focal point, which simplifies
cooking. The world's largest Scheffler reflector system in Abu Road, Rajasthan,
India is capable of cooking up to 35,000 meals a day. As of 2008, over 2,000
large Scheffler cookers had been built worldwide.

12.7 Solar pond, salt evaporation pond and solar furnace.

Solar concentrating technologies such as parabolic dish, trough and
Scheffler reflectors can provide process heat for commercial and industrial
applications. The first commercial system was the Solar Total Energy Project
(STEP) in Shenandoah, Georgia, USA where a field of 114 parabolic dishes
provided 50% of the process heating, air conditioning and electrical
requirements for a clothing factory. This grid-connected cogeneration system
provided 400 kW of electricity plus thermal energy in the form of 401 kW steam
and 468 kW chilled water, and had a one hour peak load thermal storage.

Evaporation ponds are shallow pools that concentrate dissolved solids
through evaporation. The use of evaporation ponds to obtain salt from sea water
is one of the oldest applications of solar energy. Modern uses include
concentrating brine solutions used in leach mining and removing dissolved
solids from waste streams.

Clothes lines, clotheshorses, and clothes racks dry clothes through
evaporation by wind and sunlight without consuming electricity or gas. In some
states of the United States legislation protects the "right to dry" clothes.

Unglazed transpired collectors (UTC) are perforated sun-facing walls used
for preheating ventilation air. UTCs can raise the incoming air temperature up to
22 °C and deliver outlet temperatures of 45—-60 °C. The short payback period of
transpired collectors (3 to 12 years) makes them a more cost-effective alternative
than glazed collection systems. As of 2003, over 80 systems with a combined
collector area of 35,000 m2 had been installed worldwide, including an 860 m2
collector in Costa Rica used for drying coffee beans and a 1,300 m2 collector in
Coimbatore, India used for drying marigolds.
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12.8 Solar power.

Solar power is the conversion of sunlight into electricity, either directly
using photovoltaics (PV), or indirectly using concentrated solar power (CSP).
CSP systems use lenses or mirrors and tracking systems to focus a large area of
sunlight into a small beam. PV converts light into electric current using the
photoelectric effect.

Commercial CSP plants were first developed in the 1980s, and the 354 MW
SEGS CSP installation is the largest solar power plant in the world and is
located in the Mojave Desert of California. Other large CSP plants include the
Solnova Solar Power Station (150 MW) and the Andasol solar power station
(100 MW), both in Spain. The 97 MW Sarnia Photovoltaic Power Plant in
Canada, 1s the world’s

Concentrated solar power.

Concentrating Solar Power (CSP) systems use lenses or mirrors and tracking
systems to focus a large area of sunlight into a small beam. The concentrated
heat is then used as a heat source for a conventional power plant. A wide range
of concentrating technologies exists; the most developed are the parabolic
trough, the concentrating linear fresnel reflector, the Stirling dish and the solar
power tower. Various techniques are used to track the Sun and focus light. In all
of these systems a working fluid is heated by the concentrated sunlight, and is
then used for power generation or energy storage.

12.9 Photovoltaics.

A solar cell, or photovoltaic cell (PV), is a device that converts light into
electric current using the photoelectric effect. The first solar cell was constructed
by Charles Fritts in the 1880s. In 1931 a German engineer, Dr Bruno Lange,
developed a photo cell using silver selenide in place of copper oxide. Although
the prototype selenium cells converted less than 1% of incident light into
electricity, both Ernst Werner von Siemens and James Clerk Maxwell
recognized the importance of this discovery. Following the work of Russell Ohl
in the 1940s, researchers Gerald Pearson, Calvin Fuller and Daryl Chapin
created the silicon solar cell in 1954. These early solar cells cost 286 USD/watt
and reached efficiencies of 4.5-6%.

12.10 Solar chemical.

Solar chemical processes use solar energy to drive chemical reactions. These
processes offset energy that would otherwise come from a fossil fuel source and
can also convert solar energy into storable and transportable fuels. Solar induced
chemical reactions can be divided into thermochemical or photochemical. A
variety of fuels can be produced by artificial photosynthesis. The multielectron
catalytic chemistry involved in making carbon-based fuels (such as methanol)
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from reduction of carbon dioxide is challenging; a feasible alternative is
hydrogen production from protons, though use of water as the source of
electrons (as plants do) requires mastering the multielectron oxidation of two
water molecules to molecular oxygen. Some have envisaged working solar fuel
plants in coastal metropolitan areas by 2050 - the splitting of sea water
providing hydrogen to be run through adjacent fuel-cell electric power plants
and the pure water by-product going directly into the municipal water system.

Hydrogen production technologies been a significant area of solar chemical
research since the 1970s. Aside from electrolysis driven by photovoltaic or
photochemical cells, several thermochemical processes have also been explored.
One such route uses concentrators to split water into oxygen and hydrogen at
high temperatures (2300-2600° C). Another approach uses the heat from solar
concentrators to drive the steam reformation of natural gas thereby increasing
the overall hydrogen yield compared to conventional reforming methods.|
Thermochemical cycles characterized by the decomposition and regeneration of
reactants present another avenue for hydrogen production. The Solzinc process
under development at the Weizmann Institute uses a 1 MW solar furnace to
decompose zinc oxide (ZnO) at temperatures above 1200° C. This initial
reaction produces pure zinc, which can subsequently be reacted with water to
produce hydrogen.

Sandia's Sunshine to Petrol (S2P) technology uses the high temperatures
generated by concentrating sunlight along with a zirconia/ferrite catalyst to
break down atmospheric carbon dioxide into oxygen and carbon monoxide
(CO). The carbon monoxide can then be used to synthesize conventional fuels
such as methanol, gasoline and jet fuel.

A photogalvanic device is a type of battery in which the cell solution (or
equivalent) forms energy-rich chemical intermediates when illuminated. These
energy-rich intermediates can potentially be stored and subsequently reacted at
the electrodes to produce an electric potential. The ferric-thionine chemical cell
is an example of this technology.

Photoelectrochemical cells or PECs consist of a semiconductor, typically
titanium dioxide or related titanates, immersed in an electrolyte. When the
semiconductor is illuminated an electrical potential develops. There are two
types of photoelectrochemical cells: photoelectric cells that convert light into
electricity and photochemical cells that use light to drive chemical reactions
such as electrolysis.

A combination thermal/photochemical cell has also been proposed. The
Stanford PETE process uses solar thermal energy to raise the temperature of a
thermionic metal to about 800° C to increase the rate of production of electricity
to electrolyse atmospheric CO2 down to carbon or carbon monoxide which can
then be used for fuel production, and the waste heat can be used as well.
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12.11 Solar vehicles.

Development of a solar powered car has been an engineering goal since the
1980s. The World Solar Challenge is a biannual solar-powered car race, where
teams from universities and enterprises compete over 3,021 kilometres (1,877
mi) across central Australia from Darwin to Adelaide. In 1987, when it was
founded, the winner's average speed was 67 kilometres per hour (42 mph) and
by 2007 the winner's average speed had improved to 90.87 kilometres per hour
(56.46 mph).The North American Solar Challenge and the planned South
African Solar Challenge are comparable competitions that reflect an
international interest in the engineering and development of solar powered
vehicles.

Some vehicles use solar panels for auxiliary power, such as for air
conditioning, to keep the interior cool, thus reducing fuel consumption.

In 1975, the first practical solar boat was constructed in England. By 1995,
passenger boats incorporating PV panels began appearing and are now used
extensively] In 1996, Kenichi Horie made the first solar powered crossing of the
Pacific Ocean, and the sun21 catamaran made the first solar powered crossing of
the Atlantic Ocean in the winter of 2006-2007. There are plans to
circumnavigate the globe in 2010.

In 1974, the unmanned AstroFlight Sunrise plane made the first solar flight.
On 29 April 1979, the Solar Riser made the first flight in a solar powered, fully
controlled, man carrying flying machine, reaching an altitude of 40 feet (12 m).
In 1980, the Gossamer Penguin made the first piloted flights powered solely by
photovoltaics. This was quickly followed by the Solar Challenger which crossed
the English Channel in July 1981. In 1990 Eric Scott Raymond in 21 hops flew
from California to North Carolina using solar power. Developments then turned
back to unmanned aerial vehicles (UAV) with the Pathfinder (1997) and
subsequent designs, culminating in the Helios which set the altitude record for a
non-rocket-propelled aircraft at 29,524 metres (96,864 ft) in 2001.The Zephyr,
developed by BAE Systems, is the latest in a line of record-breaking solar
aircraft, making a 54-hour flight in 2007, and month-long flights are envisioned
by 2010.

A solar balloon is a black balloon that is filled with ordinary air. As sunlight
shines on the balloon, the air inside is heated and expands causing an upward
buoyancy force, much like an artificially heated hot air balloon. Some solar
balloons are large enough for human flight, but usage is generally limited to the
toy market as the surface-area to payload-weight ratio is relatively high.

Solar sails are a proposed form of spacecraft propulsion using large
membrane mirrors to exploit radiation pressure from the Sun. Unlike rockets,
solar sails require no fuel. Although the thrust is small compared to rockets, it
continues as long as the Sun shines onto the deployed sail and in the vacuum of
space significant speeds can eventually be achieved.
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The High-altitude airship (HAA) is an unmanned, long-duration, lighter-
than-air vehicle using helium gas for lift, and thin film solar cells for power. The
United States Department of Defense Missile Defense Agency has contracted
Lockheed Martin to construct it to enhance the Ballistic Missile Defense System
(BMDS). Airships have some advantages for solar-powered flight: they do not
require power to remain aloft, and an airship's envelope presents a large area to
the Sun.

12.12 Energy storage methods.

Solar energy is not available at night, and energy storage is an important
issue because modern energy systems usually assume continuous availability of
energy.

Thermal mass systems can store solar energy in the form of heat at
domestically useful temperatures for daily or seasonal durations. Thermal
storage systems generally use readily available materials with high specific heat
capacities such as water, earth and stone. Well-designed systems can lower peak
demand, shift time-of-use to off-peak hours and reduce overall heating and
cooling requirements.

Phase change materials such as paraffin wax and Glauber's salt are another
thermal storage media. These materials are inexpensive, readily available, and
can deliver domestically useful temperatures (approximately 64 °C). The "Dover
House" (in Dover, Massachusetts) was the first to use a Glauber's salt heating
system in 1948.

Solar energy can be stored at high temperatures using molten salts. Salts are
an effective storage medium because they are low-cost, have a high specific heat
capacity and can deliver heat at temperatures compatible with conventional
power systems. The Solar Two used this method of energy storage, allowing it
to store 1.44 TJ in its 68 m3 storage tank with an annual storage efficiency of
about 99%.

Off-grid PV systems have traditionally used rechargeable batteries to store
excess electricity. With grid-tied systems, excess electricity can be sent to the
transmission grid, while standard grid electricity can be used to meet shortfalls.
Net metering programs give household systems a credit for any electricity they
deliver to the grid. This is often legally handled by 'rolling back' the meter
whenever the home produces more electricity than it consumes. If the net
electricity use is below zero, the utility is required to pay for the extra at the
same rate as they charge consumers. Other legal approaches involve the use of
two meters, to measure electricity consumed vs. electricity produced. This is less
common due to the increased installation cost of the second meter.

Pumped-storage hydroelectricity stores energy in the form of water pumped
when energy is available from a lower elevation reservoir to a higher elevation
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one. The energy is recovered when demand is high by releasing the water to run
through a hydroelectric power generator.

12.13 Development, deployment and economics.

Beginning with the surge in coal use which accompanied the Industrial
Revolution, energy consumption has steadily transitioned from wood and
biomass to fossil fuels. The early development of solar technologies starting in
the 1860s was driven by an expectation that coal would soon become scarce.
However development of solar technologies stagnated in the early 20th century
in the face of the increasing availability, economy, and utility of coal and
petroleum.

The 1973 oil embargo and 1979 energy crisis caused a reorganization of
energy policies around the world and brought renewed attention to developing
solar technologies. Deployment strategies focused on incentive programs such
as the Federal Photovoltaic Utilization Program in the US and the Sunshine
Program in Japan. Other efforts included the formation of research facilities in
the US (SERI, now NREL), Japan (NEDO), and Germany (Fraunhofer Institute
for Solar Energy Systems ISE).

Commercial solar water heaters began appearing in the United States in the
1890s. These systems saw increasing use until the 1920s but were gradually
replaced by cheaper and more reliable heating fuels. As with photovoltaics, solar
water heating attracted renewed attention as a result of the oil crises in the 1970s
but interest subsided in the 1980s due to falling petroleum prices. Development
in the solar water heating sector progressed steadily throughout the 1990s and
growth rates have averaged 20% per year since 1999. Although generally
underestimated, solar water heating and cooling is by far the most widely
deployed solar technology with an estimated capacity of 154 GW as of 2007.

The International Energy Agency has said that solar energy can make
considerable contributions to solving some of the most urgent problems the
world now faces:

The development of affordable, inexhaustible and clean solar energy
technologies will have huge longer-term benefits. It will increase countries’
energy security through reliance on an indigenous, inexhaustible and mostly
import-independent resource, enhance sustainability, reduce pollution, lower the
costs of mitigating climate change, and keep fossil fuel prices lower than
otherwise. These advantages are global. Hence the additional costs of the
incentives for early deployment should be considered learning investments; they
must be wisely spent and need to be widely shared.

In 2011, the International Energy Agency said that solar energy technologies
such as photovoltaic panels, solar water heaters and power stations built with
mirrors could provide a third of the world’s energy by 2060 if politicians
commit to limiting climate change. The energy from the sun could play a key
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role in de-carbonizing the global economy alongside improvements in energy
efficiency and imposing costs on greenhouse gas emitters. "The strength of solar
is the incredible variety and flexibility of applications, from small scale to big
scale".

The International Organization for Standardization has established a number
of standards relating to solar energy equipment. For example, ISO 9050 relates
to glass in building while ISO 10217 relates to the materials used in solar water
heaters.
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PART Il

TEXT 1
BRITAIN

The United Kingdom of Great Britain (England, Scotland, Wales) and
Northern Ireland is a monarchy; the Queen is the head of the State, In practice
the United Kingdom is governed by Her Majesty's Government in the name of
the Queen. Area and population. Britain ranks about 75th in size among the
countries of the world. In population, with about 2 per cent of the world's
population, it ranks 9th. In density of population it is 4th after Japan, Belgium
and the Netherlands. 80 per cent of its population live in towns; seven great
urban areas, whose centres are London, Manchester, Birmingham, Leeds,
Liverpool, Newcastle upon Tyne and Glasgow, contain nearly 40 per cent of the
population. Greater London has a population of over 8 million.

The economy. Britain lives by manufacture and trade. It is one of the most
industrialised countries in the world: for every person employed in agriculture,
11 are employed in mining, manufacturing and building. Its agriculture provides
only half the food it needs, and, apart from coal and low-grade iron ore, it has
few natural resources. The other half of its food and most of the raw materials
for its industries have to be imported and paid for by exports of manufactures,
and by its net earnings from overseas investment, shipping, tourism and a
variety of commercial and financial services.

The physical background. The British Isles form a group lying off the
northwest coast of Europe. The largest islands are Great Britain proper and
Ireland (or the Emerald Isle), comprising Northern Ireland and the Irish
Republic. Off the southern coast of England is the Isle of Wight. The Isle of
Man in the Irish Sea and the Channel Islands have a large measure of
administrative autonomy.

The seas surrounding the British Isles are everywhere shallow — usually less
than 50 fathom (300 feet, or about 90 m) — because the islands lie on the
continental shelf. To the north-west where the shelf ends the sea floor plunges
abruptly to 3,000 feet (900 m). These shallow waters are in portant because they
provide excellent fishing grounds. The estuaries of the short British rivers (the
Severn, 210 miles long, the Thames, 200, the Mersey, the Tyne, the Clyde, the
Tweed) are valuable as natural harbours.

Britain has a generally mild and temperate climate. The prevailing winds are
south-westernly. The climate is subject to frequent changes but few extremes of
temperature. During a normal summer, the temperature occasionally rises above
27°C in the south. Extreme minimum temperatures depend on local conditions,
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but -7°C may occur on a still, clear winter night; -12°C is rare, and -18°C or
below has been recorded only during exceptionally severe winter periods.

In fine, still weather there is occasionally haze in summer and mist and fog
in winter. Smogs have become less severe. Soil and vegetation. Many parts of
Highland Britain have only thin, poor soils with large stretches of moorland over
the Highlands of Scotland, the Pennines, the Lake District, the mountains of
Wales.

Almost the whole of Lowland Britain has been cultivated, and farmland
covers the area, except where there are urban and industrial settlements.
Woodlands now occupy only about 7 per cent of the surface of the country.

The cool temperate climate and the even distribution of rainfall ensure a
long growing season.

Fauna. Some of the larger mammals, including the wolf, the bear, the boar
and the raindeer have become extinct. Some other kinds of deer, badgers, foxes
and others have survived. There are many species of birds, including many
song-birds, some of them are resident. River and lake fish include salmon, trout,
perch, roach, pike and some others.

Translate into Russian

A. Asyndetic attributive clauses

1. He had a long conversation with his father avoiding his private life and
the emptiness he had felt these last three days.

2. He planned to stay up all night — it seemed the least you could do the day
your mother died.

3. I never mentioned the discovery to my brother because I had realized the
moment [ saw the revolver the use I intended to make of it.

4. There he found that the attorney's affairs were in a bad way, and instead
of inheriting the fortune he expected, he was left with little but debts to settle.

5. Experience is the name everyone gives to their mistakes.

B. Passive Voice

1. A prize will be offered to the best speaker. The best speaker will be
offered a prize. 2. Was the same story told by everybody? Was everybody told
the same story? 3. A new book was given to every student. Every student was
given a new book. 4. Two thousand pounds were left to him. He was left two
thousand pounds.

C. have to + Pass. Inf.

1. Mother has to be looked after the whole time. You never know what she
is up to. 2. I laid on an eager smiles: all responses to George had to be overdone.
3. New and more sophisticated ways had to be invented to tackle this problem.
4. Modern machines will have to be imported if we want to develop the
agriculture in this country.

Translate the following sentences paying attention to the words underlined.

1.to rank
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How do you rank William Golding as a novelist? They rank X among the
world's great statesmen. A major ranks above a captain.

Jlpy3bsi MOCTIOPWIIA, MOXKHO JH X OTHECTH K YHUCIY JIYYIIUX CIIOPTCMEHOB
roga. ['oBOpsAT, 4TO €ro UM HaXOAUTCS B CHHCKE HEYJAa4HUKOB. B Momomoctu
OH MeYTaJ MOJXYYUTh BHICOKUI UWH.

2. to live

He lived a double life. He hopes to live down the scandal caused by his
divorce. He didn' live up to his reputation.

I don't like the noise of these jet aircrafts but I've learnt to live with it.

TpyaHO OCYIIECTBUTH Ha MPAKTHKE MPHUHIIMITBI, KOTOPBIE OH BhIABUTaeT. He
BOJIHYHTECh, BHI €IIe JOXXKUBETE 0 TOTO IHS, KOTJa O BallleM MPOCTYIKE
3a0ynyT. OH Hay4YHJICS )KUTh C CO3HAHUEM TOTO, YTO OOJIE3Hb €ro Oe3HaIeKHA.
OH XU U yMEDP XOJOCTSIKOM.

3. to provide He has a large family to provide for. We must provide for the
entertainment of our visitors. He has provided against a coal shortage next
winter. I'm already provided with all I need.

OH conepXUT HE TOJIbKO CBOIO CTapyr MaTh, HO U ceMblo Opara. Mebl
JIOJDKHBI C/IeNIaTh TakK, 4YTOObI Beuep yajics. Bel moOecroKouInuch 0 ToM, YTOObI
mTopM He mnpuuuHui Bpeaa? OH cHAOMWI OKCIEAWIHMIO MPOAYKTaMH U
UHCTPYMEHTAMH.

4. occasion (ally) I've met Mr. White on several occasions.

This 1s not an occasion for laughter. He speaks French on occasion. The
Government must rise to the occasion. I've had no occasion to visit him recently.
He pays me occasional visits. These are ordinary occasional verses.

VY Hee HeT MoBOJAa HaJeTh HOBOe miaThe. K cokaneHuto, Mbl HE CMOTIIH
OKa3aThCsl HA BBICOTE TMOJOXKEHUs. Buepa oH BOCIOIB30BAJICS BO3MOXKHOCTBHIO
MOTOBOPUTH C 3TUM U3BECTHBIM JpaMaTyproM, ¥ Bac HET MOBOJA CEPIUTHCS. Y
MeHSI He OBLIO CiTy4asi Che3[UTh B 3TH Kpasi. B TedeHne AHS BO3MOXKHBI JINBHU.
51 BUKy ero uHoraa.

5. proper This is not a proper time for merry-making. He's not at all a proper
person for a young girl to know. He gave his wife a proper licking. Do it
properly or not at all.

OH yBepeH, 4TO JenaerT Bce, Kak Hy»HO. He Mory HalTh mnoaxoasmui
uHCTpyMeHT. OHa BCerJja HaXoIUT HYKHBIE CJIOBA.
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TEXT 2
LONDON

A contemporary guide-book on London says: "London as a single
personality simply doesn't exist. London is indeed a thousand villages."

Greater London is made up of the present County of London, which
includes nearly all of Middlesex and parts of Essex, Hertfordshire, Kent and
Surrey. Within Greater London there are 32 London boroughs which seem self-
contained and unrelated to each other; among them are Kensington, Paddington,
Tottenham, Bloomsbury, Chelsea, Harrow, Hempstead and others. The
population of Greater London is over 8 million, a seventh of the population of
the islands.

The City is the true heart of London. It officially covers about one square
mile running along the Thames Embankment from about Waterloo Bridge to
Tower Bridge. The boundaries of the City are marked, the most prominent being
the statue of the griffin where the Strand becomes Fleet Street before the Royal
Courts.

Within its magic mile the City holds Fleet Street, the newspaper centre of
the world, the Old lady of Threadneedle Street, as the Bank of England is
known, Lloyd's, the Royal Exchange, the Lord Mayor, the Mansion House, St.
Paul's Cathedral, the Old Bailey, renowned as the world's most famous criminal
court, and the Tower of London. The latter, originally intended a3 a fortress, has
served both as a palace and as a prison. Now it is a museum, the Royal Treasury.

Westminster (the Palace and the Abbey) and Whitehall is the Government
quarter of the City.

Westminster Abbey was founded by King Edward the Confessor, who died
in January 1066, on the eve of the consecration of the new church, and was
buried behind the high altar. Almost all English kings are burled in the Abbey;
Queen Victoria is buried in Windsor.

William the Conqueror was the first king to be crowned in Westminster
Abbey. After that time all English monarchs were crowned here.

Here in Westminster Abbey is the tomb of the Unknown Warrior, who
represents a million dead, fallen in the First World War. The idea of such a
memoralization was conceived by a British chaplain in 1916 who noticed in a
back garden of a house at Armentiers, France, a grave with a rough cross
inscribed "An Unknown British Soldier."

In the South transept of the Abbey we come to the Poet's Corner where
many writers are either buried or memoralized. This tradition was started by
Geoffrey Chaucer, the author of CANTERBURY TALES, who was buried here
in 1400, which set a precedent. Since then many famous poets and writers have
been buried here, among them Ben Jonson, Dr. Johnson, Dickens, Tennyson,
Browning, Kipling, T.S. Eliot. There are memorials to some writers who were
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buried elsewhere - Shakespeare, Milton, Burns, Byron. There is a magnificent
bronze bust of William Blake made by an outstanding contemporary artist Jacob
Epstein.

The Houses of Parliament stand across the roadway from the eastern end of
the Abbey; they are still officially known as the Palace of Westminster, although
no palace has existed there since the reign of Henry VIII (1509-1547).

Whitehall, the wide thoroughfare that runs from the Houses of Parliament to
Trafalgar Square, is lined with government offices: the Home Office, the War
Office, the Board of Trade, the Treasury, the Admiralty. In the roadway opposite
the entrance to the Home Office stands the Cenotaph, the memorial to the men
who died in the two World Wars. On the West aide of Whitehall is a quiet little
street called Downing Street in which No. 10 is the residence of the Prime
Minister of the day. The New Scotland Yard, familiar to all readers of detective
stories, is also here, in Whitehall.

The West End. At the end of Whitehall we come to Trafalgar Square with its
tall Nelson Column, commemorating the greatest British sailor and his historic
victory over the French navy at Cape Trafalgar in 1805.

The West End is the piece for gayety and entertainment. The largest and the
best hotels, the best theatres, restaurants and shops of all kinds are to be found
here. The West End is anywhere within a leisurely walk of Piccadilly Circus - to
Londoners "the Hub of the Universe ", bright in the daytime with flower-girls,
and at night with electric advertisements. Regent Street and Bond Street are
famous for their fashionable shops. If we go from Trafalgar square down the
broad street called the Mall we shall come to Buckingham Palace, the residence
of the Royal family. Here you can watch the famous ceremony of the changing
of Life Guard. In front of the palace stands the Queen Victoria Memorial,
behind the palace is St. James's Park, one of the most beautiful spots in London.
Other parks in London: Hyde Park, Regent's Park, Kensington Gardens, Kew
Gardens. Almost all of the parks were designed by John Nash (1752-1835) or
contrived by him. Sir Christopher Wren {1632-1723) is another man who
contributed much to the appearance of the City. In 1666 he-was appointed
Principal Architect for rebuilding the City of London after the Great Fire (1666).
For the next 33 years Wren was kept busy rebuilding the City churches of which
53 are attributed to him. St Paul's Cathedral was rebuilt by him on the lines
initiated by another famous English architect Inigo Jones (1575-1652). (His
Banqueting Hall, designed as a part of a palace, is a masterpiece of the English
Renaissance).

The Monument, a fluted Doric column designed by Robert Hooke (1635-
1705), the author of the "Hooke's law" in physics.

The only modern part of the City is South Barbican'. There are six tall glass
slabs of modern buildings on either side of a street, all on land which was
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cleared by a blitz. These art offices, and to the North there is a residential part of
Barbican.

¢ barbican - fortified building, especially a double tower over a gate or
bridge, used in olden times as an cuter defense to a city or castle /Hornby/.

Translate into English

A. Passive Voice

1. What a pity these beautiful pictures are never looked at.

. He was looked on as one of the greatest men of his time,
. The child hasn't been properly looked after.

. Jones is always listened to.

. I was spoken to very rudely.

. Henry can always be relied on.

. The target is aimed t.

8. That point has not been overlooked.

B. to be + Pass. Inf.

1. The chauffeur was nowhere to be found. 2. The fruit of these months is to
be found in the little pamphlet, now a bibliographical rarity, NEW ESSAYS BY
GOLDSMITH. 3. Some books are to be tasted, others to be swallowed, and
some few to be chewed and digested.

C. Infinitive as an attribute.

1. Jack London was the best short-story writer in America to arise after
Edgar Poe. 2. What was the first book to be printed in Russia? 3. He was the
first to believe in the young artist's talent. 4. It was the first church to be built in
London. 5. At that time he was the only scientist to support this theory.

Translate paying attention to the words underlined,

1. to renew A snake renews its skin. We must renew our supplies of food.
He renewed his complaints. We wanted to renew his contract.

[IpoTuBHUK BO300HOBMJI aTtaky. MHe Hy>XHO OOHOBUTH MebOenb. HyxHo
MOMOJIHATh Haml 3amac BoAabl. l[locie mepepbiBa MOKIAAYMK CHOBAa Hayall
OOBUHSATH BCEX B MJIOXOM padoTe.

2. crown Queen Elizabeth succeeded to the crown in 1953. His efforts were
crowned with success. | want to open a bottle of wine to crown our feast.

AHTJIMIICKOrO HAaCJAEJHOrO0 TMpUHIA 30BYT Yapnb3, NOpUHL YIJIbCKUH.
Tsoxenbrit Tpyn Obl1 yBeHYaH moOenoil. /[is moyiHOro Top:kecTBa HE XBaTaeT
TOJILKO TeJIErPaMMBbI OT POJAUTENCH KEHUXA.

3. time You will learn how to do it in time. He did the work in four hours; 1
could have done it in half the time. There is a time for everything. He timed his
journey so that he arrived before dark. We both arrived at seven - that's what I
call a perfect' timing! The remark was well timed.

Mpbl HEe HOIDKHBI TepsATh BpeMeHH. OH TOMEIIWI C OTBETOM, YTOOBI
BBIUTpaTh Bpems. OH CHIUT 3a CTOJIOM IIEJbIA JICHb, HO IOJOBHHY BPEMCHH

O\ D W
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npocto MeytaeT. OYeHb BaXHO TOYHO pACCUMUTHIBATH CBOW JCWCTBHUS BO
BpeMeHH. ETo BeICTyTIIEHHE OYeHb HE KO BPEMEHH.

4. to hold The red band was holding the papers together. A paper bag will
hold sand but it won't hold water. Do you hold such strange opinions? Plato held
that the soul 1s immortal.

Ot xoxoTa oH cxBaTwicsa 3a Ooka. Bce BocxumiaroTcst TemM, Kak OH MPSIMO
JIEPIKUTCS B €ro-TO TOAbl. IHTEpPECHO, STOT MEIIOK BBIAEPKUT TAKYIO TSDKECTh?
S He moOMI0 ATOro YenoBeKa, OH MPUACPKHUBACTCS CTPAHHBIX B3IJISAJOB Ha
mporpecc.

5. former I remember him in former days. Sometimes I dream of my
happiness in a former life. I've read both Iris Murdoch and Margaret Drabble
and I must say that I prefer the former. In the picture you can see the Queen with
her former prime minister.

XopoI110 TOMHIO, KaK KpacuB OH ObLIT B ObLIbIE BpeMeHa. BhIBIINIT TUpeKTop
upKa paboraet Teneps Ha unmnoapome. OH Ha3BaI JBa pOMaHa 3TOTO MUCATEI,
eMy OOJIbIlie HPaBUTCS MEPBBINA U3 HUX.

6. compel (ling) His conscience compelled him to confess.

The Abbey was founded by King Edward the Confessor, that strange but
compelling personality remembered nostalgically as the last of the English
kings. She found the Bond Street world compelling, irresistible. His words
compelled everybody's attention.

OH ObL1 BBIHY>KJIEH 1I0JIaTh B OTCTaBKY 10 00Je3HU. Bee cornacunuce ¢ tem,
YTO MOJIOJOM yYeHbId 00JaaeT MpPUTATATEIbHOM cuiiol. Mup TelneBUaACHHUS
MOKa3aJICsl HOBUYKY 3aBOPAKHBAIOIIHM.

7. contribute (to) The Red Cross contributed food and clothing for the
refugees. The new assistant contributed new information on this problem. Drink
contributed to his ruin. Mr. Green has contributed poems to this magazine for
several years.

OTOT 4enoBek MnoxeprBoBal MHoOro aeHer Ha Kpacueii Kpecr. Ilepena-
NpsKEHUE CIOCOOCTBOBANIO €ro Tsokenod Oosesnu. Heynmaua ycyryOuna ero
mioxoe HactpoeHue. CTaphlil ydeHbl BHEC OOJBINON BKIIaM B ycrnex jaena. OH
peryJiipHO JaeT MaTepuaibl B 3Ty rasery. Bcex rpaxkman ropoja mpu3Baliu
criocoOCTBOBATH JIeTy MOOEIbI HaJl BParom.

8. attribute (to) He attributes wisdom to his teachers. This comedy has
always been attributed to Shakespeare.

OH oOBsCHAET CBOM YycCleX YJIayHbIM CTE€YEHUEM OOCTOSTENbCTB. ITO
BBICKa3bIBaHUE MPUIHICHIBaETCS Mobepy.

103



TEXT 3

Daylight was appearing over London, the great city of bachelors. Half-pint
bottles of milk began to be stood on the doorsteps of houses containing single
apartments from Hempstead Heath to Greenwich Park, and from Wanstead Flats
to Putney Heath; but especially in Hampstead, and especially in Kensington,

In Queen's Gate, Kensington, in Harrington Road, the Bolt-one, Holland
Park, and in King's Road, Chelsea, and its backwaters, the bachelors stirred
between their sheets, reached for their wound watches, and with waking
intelligences noted the time; then, remembering it was Saturday morning, turned
over on their pillows. But soon, since it was Saturday, most would be out in the
streets shopping for their bacon and eggs, their week's supplies of breakfasts,
and occasional suppers; and these bachelors would set out early, before a quarter
past ten, in order to avoid being jostled by the women, the legitimate shoppers.

At a quarter past ten, Ronald Bridges, aged thirty-seven, who during the
week was assistant curator at a small museum of handwriting in the City of
London, stopped in the Old Brompton Road to speak to his friend Martin
Bowles, a barrister of thirty — five.

Ronald moved his old plastic shopping hag up and down twice, to suggest to Martin
that it was a greater weight than it really was, and that a whole business was a bore.

'Where', said Ronald, pointing to a package on the top of Martin's laden bag,
'did you get your frozen peas?'

' Clayton's'

'How much?'

'One and six. That’s for a small packet; does for two. A large is two and six;
six helpings."

"Terrible price,' said Ronald agreeably.

"Y our hand's never out of your pocket,' said Martin.

'What else have you got there?' -Ronald said.

‘Cod. You bake it in yoghourt with a sprinkle of marjoram and it tastes like
halibut. My old Ma's away for a fortnight with the old housekeeper.'

'Marjoram, where do you get marjoram?'

'Oh, Fortnum's. You get all the herbs there, I get a bag of stuff every month.
I do nearly all the shopping and most of the cooking since my old Ma's had her
op. And old Carrie isn't up to it now - she never was much of a cook.'

"You must have it in you,' said Ronald,' going all the way to Piccadilly for herbs.'

'T usually work it in with something else,' said Martin. 'We like our herbs,
Ma and I. Come on in here.'

He meant a cofee-bar. They sat beside their shopping bags and sipped their
Espressos with contented languor.

'T've forgotten Tide,' said Ronald. 'I must remember to get Tide.'

'Don't you make a list?' said Martin.
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'"No. I depend on my memory.'

'l make a list,' said Martin, 'when my Ma's away. I always do the shopping at the
week-ends. When Ma's at home she makes the list. It's always unreadable, though.'

'A waste of time,' said Ronald, 'if you've got a memory.'

'Do you mind?' said a girl who had just come into the coffee-shop. She was
referring to Ronald's bag of shopping; it was taking up the seat which ran along
the wall.

'Oh, sorry,' said Ronald, removing his bag and dumping it on the floor.

'New potatoes in the shops,' Ronald said.

'They're always in the shops,' said Martin, 'these days. In season and out of
season. It's the same with everything: you can get new potatoes and new carrots
all the year round now, and peas and spinach any time, and tomatos in the
spring, even.'

'At a price,' said Ronald.

'At a price,' Martin said. "What bacon do you get?'

'l make do with streaky. I grudge breakfasts,' said Ronald.

'Same here.'

"Your hand's never out of your pocket, ' Ronald said before Martin could say it.

/ Muriel Spark /

Translate into Russian

A. Word Order (rhematic subject)

1. A fly buzzed against the window pane. 2. A woman in a fluttering shawl
was creeping slowly by the railings. 3. Another telephone on his table sounded.
4. A cry of pain broke from the lad's lips. 5. An unfinished glass of orange juice
awaited her. 6. A scrap of paper was inserted in the frame of the looking-glass -
"Gone to the Italian Club." 7. A man came forward. He was one of those in the
line-up, and he said he heard and saw the whole thing. 8. Sunburnt young men in
helmets came out to meet us. 9. Two state police patrol cars were at the scene.

B. though, adv = however

1. He said he would come; he didn't, though. 2. This moment was safe,
though; this could not be touched. 3. You have to be in the right mood, though,
to appreciate this play. 4. He was mostly an easy person to live with. In his had
moments, though, he would sulk and fall silent. 5. His descent from the
Iancasters, though, is doubtful.

C. adjectives ending in -able, -ible = V+able = N which can be

V+ed, or descriptive.

1. He 1s dependable. I can rely on him no matter what it is.

2. My electric razor created a sensation among the natives; so did the
washable wallpaper in the bathroom.

3. Through the glasses it was possible to see a series of ridges running
across the faces of others; they were quite climbable.

4. Schoenberg is a discussable composer.
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Translate paying attention to the words underlined

1. appear When we reached the top of the hill, the town appeared below us.
He is a famous singer and has appeared in every big concert hall in Europe.

On obeman mpuexath POBHO B IIECTh, HO MOSIBUICA TOJIBKO B BOCEMb. B
caMOM KOHIIE YJMIIBI TOKa3ajcsi cTapblii aBTOMOOWIb. OH BBICTyHaeT C
JICKIUSIMH 110 BCEM KPYITHBIM TOpOJiaM CTPaHBHI.

2. contain The atlas contains forty maps. Can't you contain your enthusiasm?

B xuure copepxxurca mMHOro mnosnesHol mHpopmanuu. [lpu Buzge Ttakoii
KECTOKOCTH OH C TPYJIOM CJI€p>Kaj THEB.

3. single He decided to remain single. I'd like to have a single room. He was
known to be a man ot single purpose.

MHe HpaBUTCS 3TOT YEJIOBEK U €ro NpocThie uaeu. TBou apyr xenar? - Her,
OoH XoJiocT. CTpaHHO, YTO MACCaXXUp B3sJ1 OUJIET TOJBKO B OJWH KOHEIl, Kak
OyaTO HE cOOMpasCs BEPHYTHCS.

4. do Go and do your hair. Will you the make beds while I do the windows.
This room will do me quite well. These shoes won't do for mountain-climbing.
This photograph does not do you justice. The meat is overdone. That will do.

Mps1 nipojienaii BeCh MyTh 3a MATh 4acoB. MHE HpPaBHTCS Balla MPUYECKa.
OH mepeBen IIECTh CTPAaHMIl, HO HE YBEpPEH, YTO 3TOTO JOCTaTOYHO. Bam
KOCTIOM HE TOJIUTCS JUTsl BBIITYCKHOTO Bedepa.

5. waking What do you do in your waking hours? She dreamed as soon as
she went to sleep; she was looking at a film she had seen before - had, in waking
life, seen twice. The question was put to him, what hope is; and the answer was,
"The dream of a waking man." (Diogenes).

Korpa He cnures, s yacto agymaro o cyan0e 3TOro yesnoBeka. ['epoit pomaHa
YyBCTBYET, YTO 332 HUM CJEAUT Ybe-TO Heapemuromee oko. C 3TOro MoMeHTa
Hayvaaach MOSI CO3HATENbHAS JKU3Hb.

6. suggest Her black dress, simple to austerity, suggested her bereaved
condition. The most insignificant of his works suggest a personality which is
strange, tormented and complex.

Ero uMsi roBopmiio mpUCYTCTBYIOHNIMM MHOTOE. CHSIONINE Tia3a MOJIOAON
JIeBYIIKA 3aCTaBJsUIM OyMaThb O BECHE M cyacThe. Ero miaH mpeamnoiaraer
OOJBIIYI0 MOATOTOBKY. EMy MpemIoXKuiIu CMEHUTh TOJIOBHUHY COTPYIHHKOB.
Ero xHura 3acraBiseTr Jymarh.

7. make We make paper into many things. His father wants to make a doctor
of him. She was sent to make the beds. Popular wisdom claims: make hay while
the sun shines. He makes friends as easily as he makes enemies. Everybody is
convinced that he will make a good husband.

DTy IOpOry MOCTPOUIIM COBCEM HEIaBHO. PebsiTa mompocuiiv CBOETO HOBOTO
npyra pasxkedb koctep. [lopasurenpHo, Kak OH yMeeT HaXXHBaTh Bparos. M3 Hee
MOJTYYHMTCS] XOPOIIHiA apXuTeKTop. HykHO, 4TOOBI BCe TOMHHIIN, YTO TIPOTYKTHI
KOHYAIOTCS, TPUAETCS 00XOUTHCSI OTHUM OyTepOpOIOM.
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TEXT 4

The problem of talking to complete strangers is a cultural one rather more
than, a linguistic one. The English have the reputation of being standoffish and
proud or snobbish, of keeping themselves very much to themselves. But, in fact,
the reputation is not wholly deserved. The English are very shy people on the
whole and because of this they find it difficult; to talk to strangers.

Firstly, people don't go up and talk to strangers unless it is unavoidable - this
comes through in the tone of voice, a tone which 1s immediately appreciated by
English people, and is therefore very important. It shows itself in the use of
rising intonation and in an elaborately polite mode of address. Then there are the
hesitation signals: er, um and so on, and the lack of dogmatism in speech. 'Let's
see' and 'l think' are the formulae used - sometimes even when we are really
quite sure. Note, too, the attention-gathering formula - 'excuse me' - this is
merely a noise, like "how do you do', or 'goodbye'. The actual words don't mean
anything - the whole sound carries its significance - that you require attention -
but that you want to be polite about getting it. But note (and this is a common
mistake made by non-speakers of English) that this 'excuse me' formula is
generally used as an initiating remark; it is an attention-gatherer. It is very rarely
used when we wish to apologise, except with a totally different intonation, and it
is never used when we want to interrupt or contradict someone else's remark
except sarcastically or indignantly.

Translate into Russian

A. Gerunds

1. Before taking the taxi he lingered for some further chatter, unwilling to
end the evening. 2. - How do you come to know all this? - Prom piecing together
what I hear and see. 3. She has taken to studying languages. 4. The thought of
refusing the food and running away crossed my mind for an instant. 5. I found
him detestable and as soon as he was out of danger I had no hesitation in telling
him so. 6. He was that interesting example of modern life - a man who lived in a
permanent condition of being torn asunder. 7. The difficulty of writing about
Henry Fielding, a man, is that very little is known of him.

B. except, unless, double negation

1. She did not sit down, except to take her dinner, from her rising at dawn to
her retiring at one in the morning. 2. My father did not go to church except on
family occasions and then with derision. 3. She would not act except under or-
ders. 4. Ho will not be able to do it unless we help him. 6. He is never
displeased.

C.

1. Charles Dickens had come up from the country with the sole purpose of
meeting Andersen, whose stories Dickens loved and admired. 2. Senor Martinez
reported the nuns' willingness to keep and care for Geoffrey. 3. She commands
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loyalty and respect, but she does not so easily inspire familiar affection. 4. He
denied any suggestion that he was connected with or was responsible for the
absence of the main witness at the trial. 5. He called for and got sympathy in the
way most of us could never do.

Translate paying attention to the words underlined.

1. whole I want to know the whole truth about this matter..

It rained for three whole days. You're lucky to escape with a whole skin. We
must consider these matters as a whole.

bonbHas mpocuna ckazaTh €dl Bcioo mpaBay. Llenbix Tpu 3uMbl HE OBLIO
cHera. MajpuuK cKaszall, 4TO €My pa3pelIwiu ChecTh Bech mupor. OH BceM
CepAIeM TOJACPKUBAET 3Ty Hiel. B o0imieM, 3T0 coBceM MpocTasi UCTOPUS.
HeoOxoaumo onpenenuts CBOe OTHOLIEHHE K 3TUM MpodIeMaM B IIEJIOM.

2. complete It was a complete surprise to me. He is a complete fool. He
wants to buy a complete edition of Graham Greene's novels. This completes my
happiness. He was completely bewildered by what had happened.

Ero mpuxon ObuUT Jisi MEHS MOJTHOW HEOXKUIAHHOCTbIO. MHE Hy)KeH elle
OJIMH TOM, M Torjaa y meHsa Oynet monubsli [llekcrnup. OHM mpocsT Tpu MecsIa
JUIS  3aBeplIeHus uccienoBaHus. JKenezHas Jopora emie HE JOCTPOCHA.
CriekTakib ObUT MOJTHEUIITM TTPOBAJIOM.

3. address How do you address your mother-in-law? The letter was
addressed to my sister. Prime Minister's New Year address was pre-taped. When
I had come up with him, he would pat me affectionately on the shoulder, then
turning towards the heights he addressed himself once more to the climb.

OH mompocun apyra HaamucaTh KOHBEPT CBOEH PyKOW. AHIIMYaHE HE
mo0sAT oOpamarbCsi K MOCTOPOHHUM Ha yiuue. Ilo pagmo oOBsSBUIM, 4YTO
nepenaayT peub Ipe3uieHTa. Y Hero Takas MaHepa rOBOPHUTbH, YTO HEMOHATHO, K
KOMY OOpallleHbl €ro CJIOBA.

4. stranger The dog barks at strangers. I don't know the town yet, I'm a
stranger here. He is no stranger to to this kind of emotions.

OH mpoynTan HaM cBoe OOpallleHHe K KHTEISIM U ToCTsAM ropojaa. B atoi
KOMIIAaHUH 51 YyBCTBYIO ce0si dykuM. HUKTO HE moramganics, 4To OH MPHUE3KUM.
DTOT YeNoBEK HE 3HACT CTpaxa U COMHEHUIA.
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TEXT 5

Endless are the nominal titles and duties of the Queen of England. The
Monarch i1s Commander-in-Chief of the Navy, the Army and the Air Force,
Governor of the Church of England. She has to open, prorogue and dissolve
every new Parliament, give her assent to bills before they can become law, see,
in theory at least, all Cabinet documents, all Foreign Office notes to other
powers and despatches to embassies, appoint ministers, diplomats, bishops of
the Church of England; she has to make all treaties, to make peace, to make war.

The Queen has her own Privy Council. Some members of the Royal family,
the Archbishops, all senior ministers and ex-ministers, together with other
“distinguished” appointees make up the Council which in mediaeval times
advised the king on all important questions and exercised wide arbitrary powers
in his name, but which has now virtually given way to the Cabinet.

Much of the power to rule which used to be wielded by the monarch has
now been taken over in the name of the Crown by the various organs of
government.

Britain has rather an unusual constitution. It has no written form and is
derived solely from /1/ statutes of the realm -that is to say the laws passed in
Parliament; /2/ common law - which comprises the decisions made by the judges
in dealing with legal cases in the past, and /3/ various unwritten conventions
which are always scrupulously preserved /precedents/, such as, for instance, a
relatively recent one that a member of the House of Lords cannot become Prime
Minister.

To understand how the constitution works we have to consider the question
of who wields the power in the state. First, there is the Queen and Parliament,
that is the legislature, which is composed of the House of Lords and the elected
House of Commons; secondly, the executive, consisting of the Prime Minister
and the rest of the government; thirdly, the judiciary, that is the judges and the
courts.

Parliament is the supreme authority in the land and during its five-year life it
can make or unmake any law. The government is composed of fifty ministers,
about twenty of whom form the Cabinet. The task of the Cabinet as a whole is to
decide what policy to submit to Parliament, to carry it out once it is agreed upon
by Parliament, and to see that the government departments function efficiently.
The Cabinet depends for its existence on the support of the majority of the
members in the Commons and is constantly open to criticism from them. The
Prime Minister is the leader of the party with the majority in the Commons. He
is immensely powerful. He deals with many urgent matters even before they
come before the Cabinet, over which he presides. He chooses the government
from members of his own party in Parliament and they all resign with him if the
government is defeated.
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The House of Lords is still largely composed of hereditary peers, though
certain important reforms have been effected due to which peers can now
disclaim their peerages for their lifetime in order to sit in the Commons. On the
other hand, the Crown can create life peers whose titles disappear with them,
such peerages being given to eminent members of the public for their services to
the State. The actual power of the lords is now severely limited and they can no
longer hold up legislation (passing of bills) for more than one year.

The Commons has 630 members, it is presided over by the Speaker, himself
a member of Parliament, who is elected by the other members (MPs). The party
in opposition in the Commons forms a shadow cabinet and with a shadow prime
minister officially designated Her Majesty's Leader of the Opposition and paid a
salary by the government. Apart from being a place where a government can
stand or fail as the result of a vote on an important issue, the Commons debate
urgent matters. Its chief task, however, is the consideration of bills, most of
which emanate from the Cabinet. If these bills are passed after three readings in
each House, they receive the Royal Assent in the old Norman French words Le
Reine le veult' and are then entered in the Statute Book. /

Translate into Russian

A. Passive Voice

1. Then there was a long interval during which the twins were heard of but
not seen. Great things were hoped of their careers. Then Nigel was said to have
left the stage. 2. Nearly all the furniture was taken out of the dining-room; the
big piano was put in the corner. 3. Already the men were going away. Only the
tall fellow was left.

B. used to

1. He used to come here sometimes, and I used to see him wandering about
the town. 2. Mrs Bundle used very kindly to ask us in to supper on Sundays.
They were pleasant informal gatherings, and I used quite to look forward to
them.

C. have to + Inf.

1. George had finally to own himself defeated. 2. He knew he would have to
go down and open the door but every tired nerve of him was rebelling against it.
3. We'll have to have a few extra opinions on that. 4. Poirot sighed to himself.
There was to be no short cuts to the truth. Instead he would have to adopt a
longer but a reasonably sure method. There would have to be conversation.
Much conversation.

Translate paying attention to the words underlined

1. nominal The king was only the nominal head of the state.

The rent he paid for the house was nominal.
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OH TOJNBKO HA3bIBACTCS TUPEKTOPOM (UPMBI, HA CaMOM JeJie BCE peliaeT
ero OpaT. DTO TOJIBKO BHUAMMOCTH, YTO y HETO MHOTO JeJ. 3aBOJ KYIWJI 3TH
CTaHKHU 110 HOMHHAJIBHON CTOMMOCTH.

2. power It's not within my power to help you. The power of the blow was
surprising. Are the powers of the prime minister strictly defined by law?

CIIA — onHa u3 Benuyaliux naep:kaB MuUpa. Mbl HE MOXeM OJ00pUTH
MOJIMTUKY C To3unmu cuibl. OH o0namaer OOJBIIMM BIWSHUEM B IIpa-
BUTENHCTBE. MBI HE MOKEM MTOMOYb MaJIbYMKY, OH BO BIIACTH 3JI0TO YeloBeKa. B
Halllel CTpaHe IMIMPOKO HUCIOIB3YETCs IIEKTPOIHEPTHUSL.

3 name Can you name all the flowers in the garden? I know several persons
of the name of Smith. A lot of cruel things are done now in Ulster in the name of
law. He writes all his articles under the name of Pox.

PeGenka na3Banmu mo Aeny. Sl HUKOTa HE BUJEN ITOTO YEJIOBEKa, 3HAIO0 €ro
TONBKO TO uMeHU. Hexopomio o063biBaTh noaeil. B pomanax Jlroma yacto
3By4ar cioBa: "Mmenem koposs'. MeHs nonpocuiun Ha3Bath nbecsl [Ipuctim, a
s TyMaJl, OH MHIIET TOJT ICEBJIOHUMOM TOXKE.

4. exercise Walking, rowing, jumping are all healthy forms of exercise.
Exercise of the mental faculties is as important as exercise of the body. Your
composition shows considerable exercise of imagination. His diplomatic
practice has taught him to exercise patience.

Bam HyxHO Oousbiie ¢usndeckod Harpysku. Bech ropoa rosopwsi o
OOJBIIMX BOEHHBIX y4eHHsX. Ero mgro0umoe 3aHsATHE — OCYIIECTBIATH CBOIO
BJIACTh HaJ JObMHU. B Takoif 06CTaHOBKE OH OBLT BBIHYKJIEH BOCIIOJIB30BAThHCS
CBOMM IIPABOM U paciycTuil coOpaHue.

5. make peace/war/treaty

Bcem ObLTO IPUATHO YCBIIATE, YTO BPAry 3aKITFOYMIIA MUAP. AHTIIUS MOXKET
OOBSBHUTH BOMHY TOJHKO UMEHEM KOPOJICBHI.

6. deal The money must be dealt out fairly. The news dealt me a serious
blow. He deals with Smith, the butcher. That man is impossible to deal with.
They discussed the best way of dealing with this problem.

Kto O6yner cnaBath kapThi? OH HaHEC MajJbYUKY CHUJIBHBIN yJap IO JIMILY.
OHn BomIen B JaBKy, IJie¢ TOProBaJIM CaMbIMHM Pa3HbIMHU Bemamu. He 3Haro, kak
Obl s obomiencs ¢ 3TUM 4YEIOBEKOM. B cBoeM pomaHe OH paccMaTpuBaeT
po0JieMy HOBOT'O MOKOJICHHUS.

7. enjoy independence/good health/ a good income/rights

This country enjoys a large measure of independence and is ready to fight
for it. It 1s always nice to see people who enjoy such good health.

Bor aToT Xynoil yenoBek oOnamaer Xopoumum AoxoaoM. Kaxiaplii Moxer
BOCTIOJIB30BaThCSl TMPAaBOM Ha TPyA. YoK€ TSATBIA TOJ CTpaHa IMOJIb3YeTcs
HE3aBUCUMOCTHIO. EMy TOCTaBIISIIOT yIOBOJILCTBHE CBOM IITYTKH.

8. follow The critic left the exhibition hall followed by the outraged artist.
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ApPTHCTBI TIOJHSUIHCH Ha CIIEHY B COIMPOBOXKACHWU TPYIIBI MOKIOHHHII.
YenoBek Ha BeJOCHUIIEAE Mpoexaja MO MapKy MOJ YAMBICHHBIMH B3IJISAIaMHU
npoxoxux. HakoHel Xx03suH BOIIEN B XOJUI, 32 HUM I Bpad.

9. urgent SOS is an urgent message. It is most urgent that the patient should
be taken to hospital. 'Come here,' he said in an urgent voice.

JKepTBBI 3eMIIETPSACEHHS] OCTPO HYXKIAKOTCS B JieKapcTBax. [loTopornucs, 310
cpouHoe neno. HyxHo nmpuHATH 0e30TiaraTenbHbIe MEpHI.

OH ycnblian 3BOHOK M TPEBOXKHBIE rojoca B NpUXOxked. Mol MyX He
JIOOUT, KOT/Ia EMY TOBOPSIT O CPOYHBIX COOOIICHUSX.

10. carry out Sometimes it is easy to make plans but difficult to carry them
out. My orders must be carried out without delay.

MBI [10/KHBI BBITIOJTHUTE TO, 4TO oOemainu. OH HE OCYIIECTBUT CBOEH
yrpo3sl. Coo0uiuTe, Korja 3TOT NPOEKT OyJeT pean30BaH.

11. depend/rely on sb. for sth.

He can be relied upon for judgement and good health. She was a good-
looking woman, her looks depending more on skilful grooming than actual
features. Children rely on parents for food and clothing. Do you enjoy walking
in the country? It depends.

Wtanus 3aBUCHUT OT JIPYTHUX TOCYNAapCTB B OTHOIICHHWU TMOCTaBOK HE(TH.
[leHHOCTH KHUTH HE 3aBUCHUT OT €€ BEIMYMHBL. MBI HE MOKEM MOJIOKUTHCS Ha
ero ungopmarmto. Kak yacto Bbl xonure B Teatp? [lo-pazHomy.
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TEXT 6

The British ruling class is extremely clever at setting up a facade of
democracy. From the latter half of the nineteenth century, when it began to seem
as if representatives of the working class movement might, unless some antidote
or anaesthetic was applied, come to wield great influence in Parliament, that
ruling class set out to west more and more power in the hands of the Cabinet,
which they found it comparatively easy to control by making money available to
complaisant Cabinets and withholding it from recalcitrant ones. The British
Parliament having no written Constitution on which to take its stand, has found
it increasingly difficult to resist the whittling away of its status by the Cabinet.

An example of the exercise of monopolist control of the Cabinet was given
in 1931. Seeing in 1929 that one of the capitalism's recurrent crises was
imminent the British ruling class jockeyed into power a weak Labour
Government. The Labour Party was at that time the biggest in Parliament but
had no clear majority over the Tory and liberal Parties; it could not, therefore,
enact measures. Which at least the Liberals (mostly representatives of capitalist
interests) would not support. Banks and other finance houses refused, unless the
Labour Cabinet would agree to reduce worker's wages and intensify the
hardships imposed on the unemployed, to make the short-term loans on which
the British Government relies for day-to-day spending. Moreover, financiers
deliberately embarrassed the labour Government further by sending out of the
country more and more of their gold reserves. By undermining confidence for
the time being in Britain's financial stability, they forced, helped by the spineless
Labour Party leaders, the resignation of the labour Cabinet and the establishment
of a so-called "Natitonal" Government, in the Cabinet of which was a majority
of Tories.

/ George Bidwell /

Translate into Russian

A. Gerund

1. He rather regretted smashing up the cot in his first fury.

2. I amused myself by thinking that in his choice of books he showed the
irreconcilable sides of his fantastic nature.

3. Having a little light in the room made it look infinitely worse.

4. Writing is the most private of all the arts and yet few of us hesitate to
invade the writer's home.

5. The number of scientists who wish to conquer the world, said Harry
Purvis, has been grossly exaggerated. In fact, I can remember encountering only
a single one.

B. Article
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1. A Christmas came when I was not allowed to see Crystal. 2. The other
witness seems to have been a James Jenkins. Last heard of going to Australia.
3. The other witness was the James Jenkins, who, as your friend Mrs leaman has
told you, departed for Australia.4. And just at that moment a horn began to play.
Somewhere in the town, not far away, a horn began a blues time. 5. He looked
forward to a month's holiday. But an unrepenting and violent Alice appeared
suddenly at he hotel, 6. In a flat in London the telephone Doll rang.
7. She walked into the office of a Mr Charlie Cooper. 8. A Doctor Calgary has
just been to see us.

C. Mixed

1. She would accept occasional invitations to dinner. 2. I don't at all
disbelieve you. 3. The sea was rough and unswimmable. 4. It was a glimpse of a
mysterious world where immence power was wielded by men who all seemed to
have gone to the same clubs. 5. Not far away were the stairs to the first floor,
and once upstairs she could escape. 6.After this Norma took a fancy to me and
used to drop into my house on her way to and from the huge walks she went for
every day. 7. A sudden pang seized him, and his knees felt so weak that he
almost fell. 8. Changes have taken place - oh yes, vital ones - in your attitudes to
those around you, but you are hardly aware of them.

Translate paying attention to the words underlined

1. to set up The statue was set up in the centre of the town.

This is the man who had set up this school. He was set up over his rivals.

[TamMATHUK, TIOCTABJEHHBIA B IIEHTPE IUIOLIAJAM, OYEHb €€ YKpacui. JTa
ToproBasi (hupMa ydpekJIeHa MATh JeT Hazaa. OH BBIABUHYJ ATy HEOOBIYHYIO
TEOPHIO Ha KOHTPECCE apXUTEKTOPOB.

2. to take a stand/a look round/time/the trouble to do sth

OH cnenan Bcro paboty He cremia. [Ipexe ueM BOUTH B JOM OH OTJIsIIEIICS.
Ona He moOecrmokonIach MPeIyNpeIuTh MEHS O €ro mpuxojae. MHTepecHo, KTo
Oyner 3aBTpa komaHjaoBaTh. OH mpejaceaaTeNbCTByeT Ha coOpanuu. HeoOxo-
MO BBIPA0OTaTh CBOE OTHOIIIEHUE K €T0 3aTee.

3. to undermine The sea is undermining the cliffs. The orchestra undermined
the conductor's intentions. Drink is undermining his health.

CuiibHBIE TOXKIW TIOJMBIBAIOT JOPOTY. DTH CIYXU PACIPOCTPAHSIOT Bparw,
4TOOBI TIOBPEIUTH €ro pemyranuu. Pexa moameiia Oeper. Ero riymeie cioBa
MOJIOPBAJIM BEPY B €ro Kapbepy. OpKecTp copBall Bce CTapaHUs JUPHKEPA.

4. clever Jon is extremely clever at arithmetic. This jeweller is known as a
clever workman. He delivered what was considered one of his cleverest
speeches.

[IpusiTHO uyMTaTh yMHBbIE KHUTH. S| 3HaW OJHOTO CTaporo padoyero, oH
UCKYCHBIN TOKapb. OH 04€Hb CIIOCOOEH K (PU3UKE U XUMUHU.
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TEXT 7

Almost every nation has a reputation of some kind. The French are supposed
to be amorous, gay, fond of champagne; the Germans are dull, fond of military
uniforms and parades; the Americans are boastful, energetic and vulgar. The
British are reputed to be cold, reserved, rather naughty people, who do not yell
in the street, make love in public, change their governments as often as they
change their underclothes, or have revolutions. They are steady, easy-going, and
fond of sport. The foreigner's view of the British is often based on the type of
Briton he has met travelling abroad. Since these are largely members of the
upper and middle classes, it's obvious that their behaviour cannot be taken as
general for the whole people. There is a common illusion, for instance, that the
British are cold and reserved. A foreigner sitting in a second-class railway-
carriage, however, would soon realize that the British are just as friendly and
warm-hearted as the people of his own country. The upper class is cold, formal
and reserved; it is trained to be by the public schools with their stiff-upper-lip
philosophy.

There are, however, certain kinds of behaviour, manners, and custom which
are peculiar to Britain, and are different from German ones. In general, the
British are more polite in public than the Germans.

The quiet, reserved Briton can best be observed at a football match.
Naturally the British shout and yell as much as any nation especially if their side
is losing.

George Bidwell

Translate into Russian

A, cantPass.Inf,

1. Mrs Michael Brown could not have been called ill-dressed. 2. It cannot be
said that they are without guile. 3. A suitable week-end can be selected for that
purpose. 4. They decided against dining in this restaurant, where the food could
not be expected to be up to much. 5. The flat could be let furnished.

B. since (miscellaneous)

1. I haven't seen him since last summer. 2. She had a vitality that he had long
since lost. 3. He had got so drunk at his wedding feast that the bride had fled and
he had never seen her since. 4. Since that time knowledge of her has spread by
word of mouth. 5. Since the chair was too small for him, he was sitting on the
floor.

C. Subjective with the Infinitive Construction

1. They all seemed to be old friends of his. 2. The weather seems to have
changed slightly. 3. The weather seems to be changing slightly. 4. The only
person who appears to have seen the young man is the captain of that little steam
boat. 5. I happened to be spending a day in Paris. 6. Englishmen are considered
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to be conservative. 7. He was believed to be insane. 8. This proposal is said to
have been adopted.

Translate paying attention to the words underlined

1. reserve/d You must reserve your strengtn for climb. The judge reserved
his decision. All seats are reserved for the occasion. He is too reserved to be
popular.

Ha cromax nexanu tabianuku "3aHgTo". Huyero He 3Haro o ero jaejiax, OH
Takol 3aMKHYTbIA. OH ocTaBWI 3a cOOOW MpaBO HamucaTth OTBeT. OH XBaJWJ
beCy, HO caepkaHHo. Bac ket cBetioe Oymyiee.

2. general This is a matter of general interest. A general election is held each
fourth year. This word is in general use. I have only a general idea of what the
book is about. He explained the task in general terms.

Bo ®panmuu Hauvanack BceoOmias 3abactoBka. OH MPOBOAUT 3Ty padboTy
st obmiero Onara. OH gan oOUIyHO OLIGHKY CIEKTaks. JTa JAEsTEIbHOCTh
TcaTesl BaKHA JIJIS BCEX.

3. common Parks in a town are common property. Pine-trees are common in
many parts of the world. The common man in every country is anxious for world
peace. The guests were shocked by his common manners. They have nothing in
common with one another. Saturday cricket will take place on the village
common. In the afternoon I took a walk across the Commons to listen to the
speakers.

B aT10ii cembe, T11€ My>K — TOJUTaHACI, a )KeHa — JaT4yaHKa, OOIIUM S3bIKOM
CIIYKUT aHTJIMHCKUH. KakioMy M3BECTHO, YTO HEJB3S OTIPABIATHCS B ITyTh TaK
no31H0. OH MPOCTO camblii OOBIKHOBEHHBINM YEJIOBEK. Takue OmUOKH — camoe
OOBIYHOE 7Ie)I0. Y HEeE COBCEM 3aypsiaHasi BHCITHOCTb.

4. lose He lost two sons in the war. The child has lost his terrified look. The
book is such that you soon lose interest in it. My hints were not lost upon him.
There's no love lost between them. He was lost in thought.

JlaBaiiTe HE TepsATh HU MUHYTHI. Bamu HacMmemku aOCOMIOTHO HE TPOTaroT
ero. Bamma urpa npourpana. 9ta HCTOpPHUS MHOTO TIOTepsijia B TIepecKase.

5. dull The book is rather dull. He is a dull pupil. He's got a dull mind.
Sorrow is dulled by the passage of time.

dull colour/sound/mirror/sky/weather

Mpb1 OBUIM OTOpY€HBbI, YTO OH OKa3ajCsi CPEIHMM YYEHHUKOM. Tak Kak
TOPTOBJIM TOYTH HE OBLIO, OH PEUINJ 3aKPBITh JaBKYy. DTOT YEJIOBEK MPOCTO
ckyueH. JIekapcTBa cHsutM 60716, OCTOPOKHO, ATa OpUTBA TyMasl.

6. formal call/manner/clothes/dress/occasion

I was surprised at his formal manner. On certain occasions you should wear
formal clothes. The French prefer formal gardens. His visit was a mere
formality. His style is rather formal.

OH oTBeTHJ Ha MOE NPHBETCTBHE OYCHBb oduimanbHo. [InchmMo ObUIO He
WHTEPECHBIM, ITPOCTO OTIHCKA. Bce moHMMaIu, 4To 3TO 0UIINATLHBIN BU3HT.
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TEXT 8

Are most Englishmen mad? A good many people think so. And one reason
for this is the fondness a healthy majority of Anglo-Saxons feel for the game of
cricket. It is a long game requiring anything from three to five days for
completion. Progress is often slow; and there is no certainty that a result will be
achieved even when two teams play for the best part of a week. And yet,
although fewer English people go to watch the game these days than just after
the war, it is still immensely popular. You have only to see lunchtime crowds
standing 10-deep round a shop window where a television set is showing a big
game to realize this is so.

To some people, cricket is just a boring old game (it started in 17th century
England) played by twenty-two fools in long white trousers. To others, it has the
intellectual fascination of chess and the dramatic appeal of a five-act play. But
even those who hate it most have to admit one thing: that it's given a useful
phrase to the language. If a man says something is 'not cricket', he means it's
unfair, unsporting and un-English. 'It's not cricket' to run off with your best
friend's girl. 'It's not cricket' to kick a man when he's already down.

In cricket, it is, of course, perfectly possible to cheat. But being English we
have invented another word for it. We don't call it cheating. We call it
'gamesmanship’. This can take many forms: running off the cricket field every
time you feel a spot of rain in order to waste your opponent's time; whispering
nasty remarks about the morals of your opponent's wife just as he is about to
face the bowler; even pretending that you've lost the cricket ball altogether
whilst actually-hiding it in your pocket.

The problem with cricket at the moment is that too many people think it
belongs to the England of the past. What value has cricket, they say, in this age
of LSD, the Rolling Stones, constant motion and instant everything?
Admittedly, cricket is old-fashioned, dignified and non-violent. But perhaps this
1s why cricket is against the spirit of the times. England without cricket would be
like Hamlet without the Prince, bacon without eggs. Long may it thrive!

Translate into Russian

A. have to + Inf,

1. You have to be firm with that sort of people. 2. We'll have to get moving
if we're not going to be late. 2. She simply had to accept the fact that inside this
world ordinary rules, values, standards did not apply. 4. There were three days
left oe-fore Kate had to fly off to Turkey - if the air-strike ended in time, for if
not she would have to go by train.

B. do(as an intensifier)

1. T do hate sneering behind people's back. 2. When he did awake at last it
was brilliant morning and a servant was standing staring at him. 3. Such crimes
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as did occur were never mysterious. 4. Virgil preferred staying in the capital and
eating his heart out. That he did eat his heart out is known to all.

C. Mixed

1. Probably, if it had not teen the storm, something else would have arisen to
justify not going. 2. They had to pay a formal call on the Ambassador. 3. His
partnership oannot be taken for granted.4. By the time the last of the delegates
doscended from the skies, entertainments, excursions, cultural delights of all
kinds were waiting. 5. This was the time of the early evening when, since the
kitchen was too hot, she would go for a little while outdoors. 6. It was not till
much later that he even saw a picture of her, a snapshot taken of her and Gwen
in Hyde Park. 7. He was not used to the white wine, of which copious draughts
were used to wash down the meal.

Translate paying attention to the words underlined

1. a game of cricket/chess ; a football/ice-hockey match

MBI XOTenu chirpath MapTUIO B maxmaThel. S B3sa Omnetsl Ha GyToom. Urpa
OKOHYEHa.

2. best He spends the best part of a week at his club. Although he is nearly
sixty he can still climb mountains with the best. He was at his best that evening
and amused us with his clever talk.

Kanp, uro OosbIas YacTh JHA YyIJa Ha JOopory. YTo Jiydiine BCero cienath
ceituac? XoTs crnopTcMeH Joiro Oosen, oH OeraeT He Xyxke napyrux. IIpuxo-
JUTe, STOT TeBel ceifyac B MosHOM Oniecke. OH JKMBET 32 TOPOJOM OOJBIIYIO
9acTh TOja.

3. waste His efforts were wasted. Consumption is a wasting disease. We are
learning to make use of waste products.

[ToGepexxbe cHOBa 3aJIUTO HE(QTAHBIMH OTXOAAMH. DTO 3aHATHE O3HAYAET
IIyCTYIO TpaTy cuil ¥ BpemeHu. He yroBapusaire ero, He TpaTbTe 3ps CIIOB.

4. moral Man is a moral being. He certainly won a moral morals victory.
You may draw your own moral from this morale. His morals are excellent.
These numerous defeats robbed the army of its morale.

Bbl 10KHBI MOpanbHO TOAACpX aTh TOBapHiNa. B KHHre MOTHUMAIOTCS
Ba)XHbIC HPaBCTBEHHBIC MPOOJIEMBI. DTO CAENANIH, YTOOBI MOJHATH AyX apMHU.
Otot dhusibM O6e3HpaBcTBEeHEH. Mopaiib ceil 6acHU sicHa.

5. admit The servant admitted me into the house. Let's admit, that there is
life on other planets. The accused man admitted his guilt. He is admittedly an
atheist.

Jlommyckaro, 4TO 3TO BEpPHO. XOpOIlIeHbKasi TOPHUYHAS BIyCTHJIA HAC B JIOM.
Buepa on HakoHer] mpu3Hal cBOo ommOKy. Ero He jomyckaioT K pemeHuro
BaXXHBIX J1en. [IpennonoxureasHo OH caena Bce caM.

6. gamesmanship, authorship, scholarship, craftsmanship, apprenticeship
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Authorship demands much knowledge and even more talent. These swords
are a fine example of this lost craftsmanship, You can't boast of extensive
scholarship.

On 3apabaTeiBaeT cebe Ha xJied nmucareabCckuM TpyAaoM. CTapyHHbBIE BEIU
MOPaYKaroT Ka4eCTBOM paboTHl. B cpeHme Beka ObLIO HAKOTUICHO MHOTO 3HAHHM
10 aCTPOHOMMH.

7. good a good excuse; to go for a good long walk; to have a good mind to;
to wait for a good hour; a good half-acre; as good as (=practically)

OH HE MOT TPHUBECTH HHUKAKOTO COJIMTHOTO OIpaBIaHUsS CBOEMY IIOBE-
nenuto. Kak claBHO MBI TOTYJSUTM — BCEra TOBOpHJIa MOS HsHs. S TBepno
pEIIiI MoeXaTh Ty/la MEePBBIM XKe MOe3I0M. boJBHON KIET Bpava JOOpPHIX JBa
qaca. [IpakTruueckn, OH 0TKa3ajcs TOMOYb HaM.

8. fair He has got a fair chance of success. All's fair in love and war. He was
completely charmed by her fair skin and hair. He made a fair copy of the essay.
He's getting more than his fair share of profits. Have you seen "My Fair Lady"?

CrpaBemiBasi Urpa O3Ha4aeT YECTHBIC TMOCTYNKH. Ero 3HaHUS sS3bIKa
YMEPECHHBI, a MOIJIM OBITh Jydmie. Takoe TMoBeAeHUE OpocaeT TeHb Ha €ro
yecTHOE M. OH 3HAET ATy CTpaHy JIOBOJIBHO XOPOIIIO.

5. fairly He treated me quite fairly. We were at the back of the hall but we
could see and hear fairly well. He was fairly beside himself with rage.

Ona Bcerma OecnpucTpacTHO CyAuT 000 BceM. MbI JIOBOJIBHBI, YTO OHAa
BBITMIOJHIUIIA 3aJ]aHie JOBOJBHO Xopomno. OH MO-HACTOSIIEMY paccepauiics Ha

IPYy3€EN.
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TEXT9
AUTUMN

Some English people think of autumn as a melancholy season. It marks the
end of summer, of warmth and sunshine and colour. They think of the
succession of bleak days, with biting wind and frosts which must be lived
through before another spring.

But the autumn has some compensations, for this is when the summer crops
are harvested, and there is a last tremendously prolific growth of vegetables and
ripening fruit to be hoarded and preserved against the onset of winter. If you live
in the country it is possible to gather something to add variety to your table -
black-berries or mushrooms or nuts - every time you go for a walk. And though
the colours of the flowers and trees are a little hectic, rather feverishly bright, it
can be exhilarating to walk through a wood on a fine day in September, and to
watch the leaves, crimson and russet and yellow, whipping to and fro on the
branches, and then, freed at last, whirling and spinning to the ground in a riot of
colour. Autumn in England indeed has its glories. Then for a brief period the
countryside is more beautiful than at any other time of the year.

/ Mozaika /

Translate into Russian

A. Qpjective with the Infinitive/Participle Construction

1. They believed him to be very ill. 2. I want you to marry for love. 3. I hate
you waiting for me. 4. She refused to have him sent for. 5. The greatest pleasure
I know is to do a good action secretly, and to have it found out by accident. 6.
He heard her voice say something, felt her lips touch his nose and fell at last into
a dreamless sleep. 7. The doctor heard the clock striking midnight as he finished
his last entry in the diary. 8. Charlotte felt the playing of Chopin to be a
minimum basic requirement for any young lady. 9. He felt himself getting hot
and red under her scrutiny.

B. Infinitive as attribute

1. This is an occasion to be remembered for ever. 2. The earliest tablets to be
discovered were of wood. 5. Under a strange sky, where there was none to
render us aid, we tossed about over the sea. 4. The Globe playhouse was opened
in 1599, and JULIUS CAESAR might have been the first Shakespeare to be pre-
sented there. 5. The choice of the road to be taken was not difficult.

C. Mixed

1. To have known her is a privilege. 2. Jenny could not remember having
had a better meal. 3. It would have been more prudent to have held his tongue.
4. His manner had not at first seemed accusing because his being here was an
accusation. 5. For some ten minutes he tried loyally to sleep, counting a great
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number of thistles in a row. He seemed to have been hours counting. 6. They did
invite him, but he wouldn't accept the invitation.

Translate paying attention to the words underlined

1. mark(ed) These qualities marked him as a born leader. Mark my words.
He was marked out for promotion. There is a marked difference between the two
successive editions of the dictionary.

OH roBopws C 3amMeTHbIM akieHTOM. [lomomHuUTE MOM cJllOBa, OH €ule
HaJleJlaeT HaM Maccy HenpusiTHocTel. Ero oroOpanu, yToObl MOC/IaTh YYUTHCS B
CTOJMILY. DTU TOBaphl OTIMYAET BBICOKOE KadecTBO. JI>KEHHU ydusiach >KUTH B
COBEPIICHHO IPYTOM MHUPE.

2. bleak The house stands on a bleak hillside. One of my friends was carried
away by THE BLEAK HOUSE.

Hactynun Onennwiii paccBer. CTapuk He JIOOMI 3UMY M €€ XOJIOIHBIC
0e3paJ0OCTHBIC JTHHU.

3. biting A biting wind was blowing all the night. He could not forget his
wife's last biting words.

OH OTKpBUT ABEpb, W KOJNIOUMK BETEp yAapwil €My HaBcTpedy. MHe He
HpaBsTCS BalllM S3BUTENbHBIC 3aMedyaHusa. Hukorma He ayman, 4TO Takoe
KpacHBOE CO3J]aHUE MOKET OBITh 3JIBIM.

4. succession We had to sit for three different meetings in succession. Our
team has won four successive games.

[TocnenoBano HECKOJBKO HWHTEPECHBIX BBICTYIUIEHHM MOAPSA. OTOT
MOJIKOBOJIEI OJiepka psij 1mooesd. Y Hac ceroaHs 4 3aHATUs IOAPSA. DTa CEMbS
Jlasia poArHE LHETYIO My 3HAMEHUTHIX YUCHBIX.

5. country All the country opposed the plan to increase taxes. This is
unknown country to me. I had some difficulty in running Julian to earth but at
last I found him week-ending somewhere in the country. He liked country life
much better than life in the city.

51 yBepeHa, 4yTO BeCchb Hall HApOJ HE XOYET BOMHBL. B KOHLIE XKU3HU OH
BEpHYJICS Ha pPoauHYy. B HeM OBUIO YTO-TO THNHWYHO MPOBHHIKAIBHOE. MBI
€XaJIu 110 KPaCUBOU FOPHON MECTHOCTH.

6. Indeed He did not wait for a reply, and indeed Dr. Ames seemed rather at
a loss for the moment. Stormgren was not surprised that the secret had been
discovered: indeed, it was surprising that it had been kept so long. The boredom
was as deep as the love and more enduring - indeed it descends on me too often
today.

OH u B camMoM jene ObLT pajl yCIbIIAaTh 3Ty HOBOCTh. Kak Muio ¢ Bamiei
CTOPOHBI TOMOYb MHE. Bce crpammBaioTt, KTo 3Ta JKEHIMHA, KTO OHa B CAaMOM-
TO Aene?
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TEXT 10

Since money is the fount of all modern romantic adventure, the City of
London, which holds more money to the square yard, than any other place in the
world, is the most romantic of cities. This is a profound truth, but people will not
recognize it. There is no more prosaic person than your bank clerk, who ladles
out romance from nine to four with a copper trowel without knowing it. There is
no more prosaic building than your stone-faced banking office, which hums with
romance all day, and never guesses what a place of wonders it is. The truth,
however, remains; and some time in the future it will be universally admitted.
And if the City, as a whole, is romantic, its banks are doubly and trebly
romantic. Nothing is more marvelous than the rapid growth of our banking
system, which is twice as great now as it was twenty years ago - and it was great
enough then.

Such were the reflections of a young man, on a June morning, who stood
motionless on the busy pavement opposite the headquarters of the British &
Scottish Banking Company, Limited. He was a man of medium size, fair, thick-
set, well-dressed and wearing gold-rimmed spectacles. The casual observer
might have taken him for a superior sort of clerk but the perfect style of his hat
precluded such a possibility: It is in the second-rate finish of his extremities that
the superior clerk, often gorgeous in a new frock-coat, betrays himself. This
particular young man, the tenor of whose thoughts showed that he possessed
imagination - the rarest of all qualities except honesty - had once been a clerk,
but he was a clerk no longer.

/ Arnold Bennett /

Translate into Russian

A. will not/would not +Indef. Inf. (= unwillingness)

1. It's no good talking to Timothy. He simply won't listen.

2. I wanted to return her the brooch but she wouldn't hear of it. 3. That's
always the trouble. People will not believe that a murderer is unsafe. 4. He
closed his eyes and relaxed, but sleep would not come. 5. The wound wouldn't
stop bleeding. 6. He who will not when he may, when he will will have a nay.

B. never (intensifier)

1. Did you tell her? - She knew. I never said a word. 2.Tough Bill never
spoke another word you could see him go yellow. 3. He never gave a glance at
the room I had been at pains to make pleasing to the eye. 4. We went to the hotel
and waited an hour on the pavement, hoping that the manager would come out,
but he rever did.

C. The emphatic construction it is/was ... who (for the Subj.)

it is/was ...that (for other members and clauses)

122



1. It was Manuma who answered Walker. 2. It was the Germans who
discovered uranium fission. 3. Yet it was Danby who had turned out to be a
business man. 4. It was with a heavy heart that I drove back home. 5. It's only by
accident that we've heard of it. 6. It was then that Norman proposed to me. 7. It
was only after a considerable length of time that the strain began to tell. 8. It was
not until August that I heard from him again. 9. It was with lively curiosity that
Mackintosh looked forward to his first meeting with Walker. 10. It was not until
I reached London that I heard the full story. 11. When 1 said, 'Hullo', it was
Henry who answered. 12. It was not until after I got these letters that I talked
with her.

D. Emphasize each member of the sentence and the clause using the
emphatic construction shown above

My father mentioned the subject for the first time, and rather reluctantly, a
fortnight before I went to Oxford, when we were both staying at my aunt's.

Translate paying attention to the words underlined

1. reflect She smiled at her reflection in the looking-glass. I reflected for a
while on the life that the Captain suggested to my imagination. He looked
reflectively at the picture that stood on his easel.

Connue oTpaxanoch B Bojae. JlyHa cBETUT OoTpakeHHBIM cBeToM. Ha ero
JUIE OTPaXKaloTCSI BCE €ro 4YyBCTBA. MHE HE XOUYeTCS COMHEBAThCS B
HUCKPEHHOCTH BamuX CJoB. EMy HYXHO 00aymaTrh, Kakod 1aTh BaMm COBET.
Crapuk pa3MBIIUISLIT HaJ TeM, KaK UM TPYIHO CITaCTHUCH.

2. casual The doctor was not casual about his practice. Women reporters in
casual dress and sandals, some of advanced age, came and went. He is always
bringing her up (in conversation) casually.

Nx BcTpeua Oblia coBceM ciyyaiHol. OH Opocui HEOpeXHBIA B3I Ha
gacel U Bckoumyi. OH 3apabaTbiBaeT ceOe Ha KU3HD CIyYalHBIMU 3apa0OTKaMHu.
Ona oueHb HE0Os13aTEIbHBIN YETOBEK.

3. once Once Mackintosh caught a queer soft look in his eyes.

He wore a most remarkable coat that I ever had seen or expect to see. Once
it must have been the military coat of an officer. Come here at one. They
crowded round him and all talked at once. Once it was all over she was pleased
with herself. Once you tell her that she will pester you with it till the end of your
days.

51 Buzena ero ogHax el B Onbmuoteke. Ceifuac 3TO MPOCTO CTApPHK, a KOTAa-
TO OH ObLT 04YeHb KpacuB. CTOUT BaM 3aCOMHEBAThCS, M BbI Mponain. Pa3 yx Mbl
00 ATOM 3aroBOPHIIH, BOT MOSI BEPCHS CITyIHBIIIETOCS.

4. romance My first meeting with her was quite a romance. He travelled
abroad in search of romance. There was an air of romance about the old inn. The
story of Tristan and Isolde belongs to the genre of Romance. He specialized in
the romance languages.
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OHa Io0UT YuTaTh CPEAHEBEKOBBIE JIOOOBHBIE Oawianbl. B sToM THxOoM
JIOME C TEMHBbIMH OKHamH OBLJIO YTO-TO poMaHTHueckoe. cTopust ux >KU3HU —
HacTosiMii  pomaH. K poMaHCKMM  Si3bIKaM  OTHOCATCA — (PpaHIly3CKUH,
UTAIbSHCKUNA, PYMBIHCKUI U IpyTUe, pa3BUBLIMECS U3 JIATHIHMU.

5. busy pavement/traffic/day/shop

Ilepen poxzaecTBOM Bce MarasMHbl IepenojiHeHbl. Mol mnpuxoa ObLI
HEKCTaTH, Y Hero ObUT TsDKeNbIM AeHb. [Ipueskero oObI4HO mopaxkaeT 00JbIIoe
JIBUYKEHUE Ha YJIUIAX CTaporo ropoja.

6. never

Kena pyrana ero mojro, oH Tak HUYEro €l m He orBeTW]. OH Jaxke He
B3IJISIHYJI HAa CbIHA, KOTOPBIM TakK »kaaJl 3Toi Berpeun. “Ilurep [I3H” - 310 cKa3ka
0 MaJjbyuKe, KOTOPBIM HE B3pOCIIE]L.
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TEXT 11
THESE NOVELS

A great many people must now be engaged in writing fiction. But what of
that? In such a world as this, writing fiction i1s a comparatively innocent
occupation, its worst result being nothing more than a certain curtailing of
exercise and certain increase of irritation and vanity. On the whole, writing
novels will do a man less harm than going to the races, standing in bars drinking
double whiskies, falling in love with the wrong women, murdering animals and
birds, sitting at bridge tables, or dining too expensively and heavily. It is only on
very rare occasions that doctors have to warn their patients not to write any more
novels. Now that all kind of mischief are open to young girls, they are probably
better employed sitting quietly in the little spare rooms upstairs writing fiction
than in doing almost anything else they would like to do. When a girl appears in
a police court and is charged with being the author of a certain novel, the event
is so rare that the news papers make a tremendous fuss about it. No doubt,
members of both sexes would be more sensibly occupied if they took to
gardening, but then you cannot be always out of doors, and authorship provides
you with one of the pleasantest and safest indoor recreation.

We are told that very few of these new novelists can possibly make much
money out of their work. Bat what of that? They have had their fun. If they do
not make much money, then they will be kept away from the miseries of
professional authorship; for most of these novelists are enthusiastic amateurs
and you may depend upon it that they will not turn professional unless they see
that their fiction is about to be very profitable.

J.B. Priestley

Translate into Russian.

A. must = probability

1. He must be quite mad to say such a thing. There must have been eight or
ten of us gathered together. 3. She wore a plain beige dress which must certainly
have been made in Paris. 4. And suddenly I had an inkling of what it must feel to
be mad.

B. will/would + Indef. Inf.(= habitual action) 1. Accidents will occur in the
best regulated families. 2. A suppressed resolve will betray itself in the eyes.
3. Sometimes, if he felt in the mood, he would return home on foot. 4. Theirs
was the only house she would dress for. 5. Charley would walk for half an hour
window shopping. 6. She would bully me. She would insist on her ideas being
carried out.

C. Absolute Participial Construction

1. He entered her room from his own, the door being open. 2. We set off, the
rain still coming down heavily. 3. There being nothing to read, he felt bored.
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4. It was a beautiful clear night, with a crescent moon sinking in the West.
5. Our efforts to start the car having failed, we spent the night at a nearby village.

D. Mixed

1. It was literature that attracted him most. 2. Charlotte decided the time had
come for Debora to get married. 3. In the light humorous tone that probably had
been his normal manner, he said: 'You don't give me a chance, Maureen, dc
you?' 4. Would the actors have been able to convey such perfection of casual
authority, such assurance? 5. Man does not live by bread alone. 6. The pictures
seemed to me ugly, but they suggested without disclosing a secret of momentous
significance, 7. She had never seen Istanbul before, and the moment she left the
hotel she found herself in a city of legend, mystery and romance.

Translate, paying attention to the words underlined 1. charge This young
man is charged with murder. He charged me with neglecting my duty. The
wounded lion suddenly charged at me. He charges double for any of his servi-
ces. He was charged with an important mission.

HukTo HE MOT MOBEpPUTH, YTO ATY JAEBYIIKY OOBHUHSIOT B MOIICHHUYCCTRBE.
Hamm conpmatel cHOBa aTakoBaiu MpoTUBHHMKA. OH B3SUI C MEHS CIHIIKOM
JIOpOTO 3a 3Ty KHHUTY. DJIEKTPOHBI 3apsDKEHBI OTPUIIATENbHBIM 3apsiaoM. bpar
Jan eMy TPYAHOE 3aJlaHiue — HaWTW momoinHuKa. Henb3si 0OBUHHUTH €ro B
HEOPEKHOCTH.

2. possibly He spent as much time as he possibly could with his son. The
Prime Minister is ill and cannot possibly attend the meeting of the Cabinet.

OH HUKaK HE MOXET ObITh TaM BoBpeMs. Kak BBI TOJIBKO MOTJIM IOIyMaTh,
4TO 51 Bac oOMaHy. Kak TOJBKO 51 CyME0 HalWTH 3TOr0 4YeIOBeKa, s MPUIILTIO €ro
BaM. He MoeT ObITh, YTOOBI OBLIO YK€ IIECTh.

3. engage He is deeply engaged in politics. My time is fully engaged. Her
attention was engaged by the display of new hats in the window shop. He gave
us an engaging smile.

Onm oOpyuensl. [l ayKImoHa HAHSIM JOTOJHUTENHHO JBEHAALATH Iie-
PEBOJAYMKOB. Y AMUBUTENBHO, KAK CEPbE3HO OH YBJIEKCS ATOW npobiieMoil. Mbl He
3aJIep>KUM Ballle BHUMaHUE HAJIOJITO.

4. take to When he retire he will take to gardening. Has the baby taken to the
new nurse?

OH pazouapoBaiicsi B TIOOBU M Havall BCEpbe3 3aHUMATHCS. YBUJIEB COJIJIAT,
NPOTUBHUK OOpaTwics B OErcTBo. DTOMY MalbUYUKy HHUKOTJAa HE TMpH-
CTPacCTHUTHCS K CIIOPTY.

5. turn This hot weather has turned the milk. Anxiety has turned his hair white.
He turned a piece of prose into verse. Nobody has expected him to turn traitor.

Huutro He otBpatuT ero ot memu. HeoOXxoammo oOpaTuTh BHUMaHHE Ha
camble BaKHbIe MOMEHTHI. OH TOKpACHEN OT THEBa. Bbl MOXeTe mepeBecTH 3TOT
OTPBIBOK Ha ucnaHckuil. OH MeuTaeT nepeitu B npodeccuonansl. HenonstHo,
YTO BBIMJIET U3 ATOTO peOCHKA.
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TEXT 12

The basic assumptions were two: "that economic interests are subordinate to
the real business of life, which is salvation, and that economic eonduct is one
aspect of personal conduct, upon which as on other parts of it, the rules of
morality are binding." In other words, it is right for a man to seek such wealth as
1s necessary for a livelihood in his station. To seek more is not enterprise but
avarice, and avarice is a deadly sin.

Significant changes in the psychological atmosphere accompanied the
economic development of capitalism. A spirit of restlessness began to pervade
life toward the end of the middle ages. The concept of time in the modern sense
began to develop. Minutes became valuable; a symptom of this new sense of
time is the fact that in Nurnberg the clocks have been striking the quarter hours
since the 16th century. Too many holidays began to appear as a misfortune.
Time was so valuable that one felt one should never spend it for any purpose
which was not useful. Work became increasingly a supreme value. Begging
orders were resented as unproductive, and hence immoral.

The idea of efficiency assumed the role of one of the highest moral virtues.
At the same time the desire for wealth and material success became the all-
absorbing passion. "All the world," says the preacher Martin Butzer, "is running
after those trades and occupations that will bring the most gain. The study of the
arts and sciences is set aside for the basest kind of manual work. All the clever
heads, which had been endowed by God with a capacity for the nobler studies,
are engrossed by commerce, which nowadays is so saturated with dishonesty
that it is the last sort of business an honorable man should engage in."

Mozaika

Translate into Russian

A. Word Order

1. A smile crept out across his face and his blue fringed eyes looked up at
her. 2. In the drawing-room a tray of morning coffee with two biscuits was
awaiting them. 3. Accident brought them here and all their energies went in
trying to get back. 4. A vast amount of research took place before we started this
enterprise, 5. Scores of people were passing but none seemed to have noticed
this calamity. 6. No details were given about the attempted assassination of
Prime Minister. 7. Somewhere in the back of his mind a vague idea stirred.

B. Mixed

1. Philip glanced at Maureen for aid but she would not give it. 2. She walked
on, her face burning. 3. Kate was accompanied into a small room where she saw
Geoffrey. 4. Dyson couldn't be expected to wetnurse his staff. They should try
and use a bit of initiative. 5. Another advantage of using the first person when
writing a book is that it enlists your sympathy with the narrator. 6. She was
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looking at herself in the glass. - Women will do that. 7. Macomber was watching
the opposite bank when he felt Wilson take hold of his arm. 8. You as an
American should be the last to despise a man for starting at the bottom of the
ladder. 9. This is the way my father must have felt a hundred times in his life,
beat up and aching.

Translate paving attention to the words underlined

1. bind Commerce binds the two countries together. He is bound to take an
action. This problem is bound up with many others. A promise of any kind is
always binding.

[InenHuka cBsizanu 1o pykam u Horam. 1o 1oroBopy oH 00s13aH 0OpaTUTHCS
K HaMm 3a momornipio. OH 00s3yeTcs 3aKOHYUTh CTPOMTEILCTBO B Cpok. He
aBaliTe HHUKAKUX OOA3bIBAalOIIMX Bac oOemanuii. B Omrokaiimmme roabl
00s13aTeIbHO BOBHUKHET €I11€ 0j{Ha IpobiieMa.

2. manual This is a shorthand manual. Manual labour is getting mechanized.

On ofeman MpUHECTH MHE PYKOBOJCTBO IO CaJ0BOACTBY. J[eTH HOMKHBI
3aHUMATHCS PUBHUECKUM TPYIOM.

3. virtue Virtue is its own reward. Our climate has the virtue of never being
too hot or too cold. The great virtue of the scheme is that it costs very little. He
claimed a pension by virtue of his long military service (=by reason)

Bcerna cunranocs, 4To TeprieHre — 3TO 0OJIBIIOE TOCTOMHCTBO. OH IIy0OKO
BEPUT B JOCTOMHCTBA TPaB KaK JIeKapcTB. KpaTKkoCcTh — TIIaBHOE TPEUMYIIIECTBO
3TOTO POMaHa.

4. Vice Gluttony is just as much a vice as is drunkenness.

DTOT YEJIOBEK OTINYACTCS MHOTHMH JOCTOMHCTBAMH W JIUIL OJHUM IIO-
pokoM — OonTIMBOCTHIO. [OHATHS TTOpoKa M AOOPOJETENH MpETePren OO0Jb-
II1e M3MEHEHHUS B TCUEHUE BEKOB.

5. desire He has not much desire for fame. 2. He works hard from a desire to
become rich. 3. He spoke about his country's desires for friendly relations.
4. The guests, left at the desire of the manager of the hotel.

On MHOTO paboTan W3 KeMaHWs MPOCIaBUTHCA. HEBO3MOKHO YIIOBIETBO-
pATH KaXI0€ JKelaHue peOdeHKa. DTO TOCYAapCTBO HYKIACTCS B MOJIOABIX
cnernuanuctax. Hagerocs, 9To cOyyTcs BCe BalllM JKEJIaHUS.

6. station He was a man of low station. One of the cruisers was out of
station. They took him to the policestation.

boprba 3a Mup o0BeAuHsICT NOAEH pa3HbIX cioeB. Hepanexko oTcrona
pabotaeT paauoctaHiusa. JKamb, 4TO 3TOT CTaHOK He pabotaer. J[KeHHU
o0BsicHUTIA, 4TO JlecTep MOIKEeH OCTaBUTh €€, TaK KaK OHA HE €ro KpyTa.

7. order the order of knights/baronets; the lower orders

128



TEXT 13
THE LINGUISTIC ASPECTS OF PHILATELY

Since their introduction, a little over 125 years ago, adhesive stamps for the
prepayment of postage have become the shop-windows of the countries issuing
them - shop-windows in which can be, and often have been, displayed their
economic, industrial, historical and cultural events, products and traditions. It is
possible by modern means of visual reproduction to present, within the
relatively small limits of one square inch or so, miniature, often multi-coloured
masterpieces which are, in their own way, as perfect as those produced by any
other method. In addition to their purely utilitarian value, postage stamps have
an enormous aesthetic and educational appeal. It is today possible to study
through them to quite an advanced degree such diverse subjects as the history of
forms of transport, zoology and architecture. The term 'thematic' has been coined
to describe collections based on this principle rather than on that of the purely
chronological arrangement of the stamps of individual countries which formed
the backbone of most early collections. The designing of stamps is now on a
thematic rather than a numismatic basis, and the fact that there are now close on
120,000 individual stamps which have appeared since the famous 'Penny Black'
on May 1, 1840, means that most collectors have had to be selective, either in
the direction of a specific country or a special theme.

Since there are very few stamps 'without words on them, and since words
are the raw material and tools of the linguist, it will be obvious that there are
many points at which the interests of the linguist and philatelist coincide.

The field of linguistic history is reflected in numerous ways on postage
stamps. We find, for example, reference to certain philologists who have studied
out-of-the-way languages.

The stamp album is a wonderful place in which to examine the various
alphabets or syllabaries used to record various languages. We can find runes on
a stamp from Denmark and examples of hieroglyphs cm various stamps from
Egypt. The phenomenon of bilingualism is also reflected in them.

It is hoped that this brief survey will have whetted the appetite both of
linguists and philatelists and that it will cause them to look a little more closely
at the wording or subject of the many stamps being issued virtually daily by a
large variety of linguistic communities.

/ Mozaika /

Translate into Russian

A. will + Ind.Inf./ Perf. Inf. (supposition)

1. My honourable friends will have heard the tremendous news broadcast
throughout the world. 2. Several very curious accidents have happened in the
last few days. You will have heard —no perhaps you will not. You only arrived
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yesterday, did you not? 3. Now the climb was getting steeper. Grey light showed
through the slots in the armour. Outside another day of brazen heat and ugly
wind would be beginning.

B. as + Adj. + as any/ever

1. The photographs were as sharp and clear as any he had ever seen. 2. He
was as angry as ever , and more than a little surprised. 3. His reception by the
Swedes had been as punctilious and correct as anyone could wish. 4. Once at
war, they (the British) were as tricky and nasty as anyone on earth. 5. The
blustering, biting wind across the airfield was as strong as ever.

C rather than

1. There was amusement rather than tension in the faces that were turned
towards him. 2. His approach is usually intellectual rather than emotional.
3. English short-story writers of any merit of recent years have followed
Checkov rather than Maupassant. 4. It was a lane, or alley, rather than a street.

D. since (caus.)

1. It so happened that she finished school early, since she was clever. 2. This
week, lying awake later since she was not exhausted she thought of her new
work. 3. They went to bed early, that is, before 1 in the morning, since the
conference would start tomorrow.

E. Word Order

1. A faint colour rose in Philip's pale cheeks, 2. There had been a
demonstration of students that morning in front of the office. A rock had been
thrown through a plate-glass window, and the police had to be called. 3.
Etchings of Greek temples adorned the walls of the reception room.

Translate paying attention to the words underlined

1. issue The commission argued some political issues. He will certainly
bring the campaign to a successful issue. There are most recent issues of
periodicals on the table.

OH MOXXET TOYHO ONpEIEeIHUTh, KOTAa BHIMyIIeHAa Kaxnaas mapka. [llkoma
BbIJIajla YYCHWKAM HOBBIE KOMOWHE30HBI. OH HM3BECTEH TEM, YTO MOAHSII 3TOT
BONpOC g OOCyxkaeHus. B cocemHell KOMHATe OXHUJAIU PE3yIbTaTOB
roJIOCOBaHMs. Y Haluel Jro0BU HET OyAyIIero.

2. appeal The prisoner appealed to the judge for mercy. Bright colours
appeal to children. That sort of music does not have much appeal for me. She
approached the father with a look of appeal on her face.

Bb1 Mmokere moaath anemianuio B cya. OHU 0OpaTHIINCh 32 TIOIEPIKKON KO
BCEM YECTHBIM JIOASM MHpa. Ero poMaHbl mepectaid MEHsS BOJHOBATb.
CKOpOCTh — BOT UTO MpUBJIEKaeT B MoTocniopTe. OHa MOHSIIA, YTO MUCHMO OBLIO
Mob001 HaHcu 0 momory.

3. arrange(ment) She's good at arranging flowers. I've arranged for a car to
meet you at the airport. He became known for his arrangements for the piano.
Mrs. White often has to arrange differences between the two boys.
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Ilepen oTbe3n0M OH MpUBEN B MOPSAOK Aeia. 3aceAaHue, Ha3HAUYEHHOE Ha
3aBTpa, OTKJIAbIBacTCA. MBI TMOCTapaeMcsi Kak-HUOYIb JOTOBOPUTHCS O
pacxonax. Bce Boctopramuch TeM, Kak ObLTH PacCTaBICHBI BEIIM B KOMHATE.
Bce mpuroToBieHus K MyTEIIECTBUIO Ha CEBEP 3aKOHYCHBI. MHE HE HPaBUTCS
3TO MIEPETI0KEHUE JIJISI CKPUTIKH.

4. field New oil fields have been discovered in the north. Various fields of
medical research are covered in the latest issue of this magazine.

['ocTsiM ¢ TOpAOCTHIO TOKA3bIBAIM OTPOMHBIE MIIIEHUYHBbIE mOsl. OH OIuH
U3 KPYHHEHIIUX CHENUaIMCTOB B 3TOM o0jacTu. boraTbie MecTOpOXKISHUs
OJIOBa TPUBJICKAIOT B CTpaHy HHOCTpaHHBIM Kanutan. Korma k ydyeHOMy
0oOpaTHIIMCh 32 COBETOM, OH CKa3ajl, YTO 3TOT BOIPOC HE IO €ro YacTH.
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TEXT 14

The weather now became intensely cold, and much snow fell. The newspapers
came out every day with horror stories of sheep buried in snowdrifts, of song-birds
frozen to the branches on which they perched, of fruit trees hopelessly nipped in
the bud and the situation seemed dreadful to those who, like Mrs. Heathery, believe
all they see in print without recourse to past experience. I tried to cheer her up by
telling her, what, in fact, proved to be the case, that in a very short time the fields
would be covered with sheep, the trees with birds and the barrows with fruit just as
usual. But though the future did not disturb me I found the present most
disagreeable, that winter should set in again so late in the spring, at a time when it
would not be unreasonable to expect delicious weather, almost summer-like, warm
enough to sit out of doors for an hour or two. The sky was overeat with a thick
yellow placket from which an endless pattern of black and white snowflakes came
swirling down, and this went on day after day.

One morning 1 sat by my window gazing idly at the pattern and thinking idle
thoughts, wondering if it would ever be warm again, thinking how like a child's
snowball Christ Church looked through a curtain of flakes, thinking too how cold it
was going to be at Norma's that evening without lady Montdore to stoke the fire,
and how dull without Cedric. Thank goodness, I thought, that I had sold my
father's diamond brooch and installed central heating with the proceeds, then I
began to remember what the house had been like two years before when the
workmen were still in it, and how I had looked out through the same pane of glass,
filthy dirty then, and splashed with whitewash, and seen Polly struggling into the
wind with her future husband. I half wanted and half did not want Polly in my life
again. | was expecting another baby and felt tired, not up to much.

Then, suddenly, the whole tempo of the morning completely altered because
here in my drawing-room, beautiful as ever, in a red coat and no hat, was Polly,
and of course, all feelings of not wanting her melted away and were forgotten. In
my drawing-room too was Harvey, looking old and worn.

Nancy Mitford

Translate into Russian

A. what (Object clause)

1. She passed him what he asked for without a word. 2. Liberty consists in
doing what one desires. 3. A typed reminder from his secretary confirmed what
he had just recalled. 4.Reading is to the mind what exercise is to the body. 5. He
seemed completely uninvolved in the pain and mystery of what was about to
take place. 6. The most interesting thing in life is what might lie just around the
corner. 7. Men willingly believe what they wish.

B. should (emotional)

1. It was singular that a woman of that age should flush so easily. 2. I think
it's terrible that she should have been deprived of life in that cruel way. 3. It

132




seemed to me cruel that the happy life of that pair should have been broken to
pieces by a ruthless chance. 4. Isn't it strange that I who have written only
unpopular books should be such a popular fellow? ( A. Einstein). 5. Why should
you think that beauty, which is the most precious thing in the world, lies like a
stone on the beach for the careless passer-by to pick up idly?

C. Mixed

1. It was as good as the theatre - better, since she was one of the players.
2. Jean knew that another eruption could be expected at any moment. 3. The
noise grew faint. Dyson strained his ears. It couldn't possibly be ... The engineer
couldn't possibly be at work yet... 4. My husband managed to interest him in
Egyptology, and it was his money that was so useful in financing the expedition. 5.
At this period of his life he never stopped to ask himself whether he was happy. 6.
He knew they were coping with the storm as well as any organization could. 7. He
was very rude to Arthur, and since then Arthur won't hear a good word for him.

Translate paying attention to the words underlined

1. wonder Don't you wonder at her refusing to marry him? I shouldn't
wonder if he came to live here. It's no wonder that she lost her temper. I wonder
why he is late. He wondered if she would keep her promise.

WNurepecHo, nmpuaer nu oHa. Heyxxenu Te0s1 yIuBIsSET, UTO €r0 HET. YK He
320y IUIUCh JM OHM — JieHuBO noxayman Jxedpu. MuTepecHo, oH AeiiCcTBU-
TEJIbHO OOJIBILION YUEHBI?

2. idle We spent many idle hours during the holidays. When men cannot find
employment they are idle. Don't listen to idle tales. He is an idle, worthless fellow.

B nemHorme cBoOOIHBIE HYackl OH JOOWMJ ciymiarh My3biKy. He TpaTh
nomycTty Bpems. B rojoBe Opoaunu neHUBBIE MbICTH. HeHaBuXKy mpa3nHyro
OOJTOBHIO.

3. pattern I like the pattern of your carpet. He is a pattern of all the virtues.
Married women go out to work nowadays - that has become a new pattern of
family life.

[Toxxamyiicta, B3MJISSHUTE Ha 3TH OO0pa3lbl TKaHW. MHE HpPaBUTCA ATOT
LBETOYHBIA y30p Ha 00o0six. B cpeanue Beka oOpa3zoBanue mo Bceil EBpome
CJIE0BAJIO OHON MOJENU.

4. be up to He is not up to his job. She is not up to it now - she is too old.
The child is very quiet - what is he up to? He is up to no good. What tricks has
she been up to?

UeMm oH Tam 3aHaT? Pemenue 3a Bamu.

5. prove I shall prove to you that he doesn't understand the case properly.
The exception proves the rule. The typist proved (to be) useless. Our food
supply proved (to be) insufficient.

OH roBOpUT, YTO MOXKET 3TO JA0Ka3aTh. Ero BuHA nokas3aHa. Bce yniMBUINCH,
YTO JTOT YEJIOBEK OKa3ajicsi TPycoM. byneM HanesThCs, 4TO MEPEBOAYHUK HE
OKa)KeTCSl HEOTIBITHBIM.
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TEXT 15

A cool wind blew drowsily on our eyelids as we went down into the yard.
The grey light was uncertain and murky, as though we saw the whole place
under water; it looked larger than 1 had imagined it last night, and must have
covered a good half-acre. Set down in the midst of decaying brick buildings,
gaunt and crooked against the dawn, with their blind windows staring into fit,
this yard was uncanny in its desolation. You felt that no churchbells, or street-
organs, or any homely, human sound could ever penetrate it.

A brick wall perhaps eighteen feet high closed it round on three sides of a
rough oblong. There were a few dying plane-trees straggling beside it, with an
ugly coquettish appearance like the wreaths and cupids on the cornice of the big
house, as though they were dying in the mopping, mincing postures of the 17th
century. In one corner was a disused well, and the crooked foundations of what
might once have been a dairy. But it was the little stone house, standing out in
the centre and alone towards the rear wall, that carried the most evil suggestion.

It was blackish grey and secret, gaping with its smashed door. On the pitch of the
roof were heavy curved tiles that might once have been red; the chimney was black,
with a toppling chimney-pot like a rakish hat. Not far away grew the dead crooked tree.

In silence we walked all around the house, keeping to the man gin of the yard. The
puzzle grew more monstrous and incredible as we stared at every blank side. Yet I had
not overlooked, omitted, or misstated anything, and all was exactly as it seemed to be:
the stone box of a house, with door and windows solidly inaccessible, no tricks of
secret entrances, and no footprints near it anywhere. In silence we came round again to
the front. The house kept its secret. In that drugged hour of the morning, it was as
though we were not three practical men out of a sharp-eyed age; but that the old house
had been recreated again, and that, if we looked over the see the doors of houses
painted with a red cross below the words, "Lord have mercy upon us.'

There were pinkish hints in the sky now, and the dome of St Paul's was
looming out purple-grey against thin shreds of light. A motor-horn hooted
raucously in Newgate Street, and the milk-carts were already bumping down
below the gilt figure of Justice on the cupola of the Old bailey.

/Carter Dickson/

Translate into Russian

A. what-clause (parenthetic)

1. With great care he walked to within what appeared a safe distance. 2. First
of all I was taken aback by what seemed to me the clumsiness of his technique. 3.
During the early part of June, 1947, a small party of sightseers found itself trapped
in what was then the newly discovered labyrinth of Cefalu, in the island of Crete.

B. as (tempor. and proport.)

1. The women wept, as they carried away bundles of brushwood. 2. As
Stormgren talked, it seemed to him that his mind was operating on two levels
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simultaneously. 3. They were beating off snow from their clothing, as they came
in. 4. A sob broke from him as with a rapid glance he took in the place where he
had been so happy. 5. As the sun mounted higher, the clouds dispersed.

C. Emphatic it is ... that.

1. It was in the quadrangle, a huge asphalt playground, that they met. 2. Of
my grandparents, it is to ray father's father that I feel the closest now. 3. It was
with lively curiosity that Mackintosh looked forward to his first meeting with
Tom. 4. It was at this time, when the frustrating sense of unresolved conflict was
making him unhappy, that he ran into Campion again. 5. It was as they took the
final gradient and mounted the hillock that they saw, below them. a stranger. 6.
It was Tom who already knew all the Masters' nicknames, it was he who already
knew all Tanbury High's unwritten rules (not that there were many)

D. a box of a house

1. He was a clumsy giant of a man. 2. The small box of a room -yes, this is
what she would choose. 3. He stood in the centre of the room, gasping for breath
and swabbing the lunarscope of his face with a great handkerchief. 4. In the
mirror Kate saw a thin monkey of a woman inside a good yellow dress.

Translate paying attention to the words underlined

1. cover The floods covered a large area on both sides of the river. She
laughed to cover her nervousness. You can cover the distance in an hour. The
book does not fully cover the subject.

JleBymika 3akpbuia auno pykamu. CHer yKpbll Bech ABOpP. Ero Harmoe nmose-
JIeHUE CKpbIBaeT cMyleHrue. OH caenaln 3To, 4YTOObI CKPBITH OMKOKY. OH X0po-
110 OCBETUJI 3TU COOBITHA B Baieil razere. OH MPeo 0N ITOT MyTh 3a JIBA JTHA.

2. round I'd like two rounds of ham and one of beef. He paid for the first
round of drinks. The night watchman makes his rounds every hour. Somehow
she managed to live through the daily round of chores.

He ynuBnsiitech, 3TO Hayajo JOKTOPCKOro o0xonxa. Sl Bepro, 4TO 3TOT
Ookcep mobeauT B TpeTheM payHiae. Buepa s Bctpetun bpayna Bo Bpemsi Moero
noJivienckoro ooxoa. Mx conepHM4ecTBO MONLIO O HOBOMY Kpyry. OTpexbTe
MHE JIBa KpYy’KKa KOJI0achl, MoXkamyucra.

3. stand out The troops stood out against the enemy until their ammunition
was exhausted. His work stood out from that of others. He stood out for better
terms.

[TamaTHHUK pe3ko BbLAesCcsS HAa (GoHe OinenHoro oceHuero Heba. OH BBICTY-
MaeT 3a HeMEeJICHHYIO 3a0acToBKY. Harr Hapoa BBICTOST MPOTUB MHOTHX Harla-
JICHUH Bparos.

4. Set down The bus stopped to set down an old lady. How should I set
myself down in the hotel register as a journalist or as an author? We may set his
success down to hard work.

51 BBICaKy Bac Ha yrily yJHUIbI. 3alUIId 3TOTO MPHUE3KETO MPeICTaBUTEIEM
CITy>KaluX. Y CIeX ero poMaHa 00bsACHSAIOT HOBU3HOM TEMBI.
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TEXT 16

Dyson had expected to find the television studios a blaze of activity in the
middle of the evening viewing hours, and humbly anticipated that he would
himself be treated as a completely unimportant part of the machine - jostled
indifferently in the corridors by actors, musicians and cameramen, sighed at
offensively in the studio by the technicians and professionals. But when he
stepped out of the Humber Snipe which had been sent to pick him up he found
that the building was in darkness and apparently deserted. The only light he
could see was in the lobby, and the only person in the lobby was an anxious girl
with a clipboard who was waiting to greet him personally, and who seemed
personally grateful for his skill in getting himself found and driven there by the
company chauffeur. She led him along deserted, echoing corridors; nothing was
happening in the whole enormous building, he realized, but the tiny preparations
for this one tiny programme. All the rest of the evening television was pre-
filmed, pre-taped, or provided by other companies.

The preparations for "The Human Angle", Dyson discovered, were going
forward in a room on the first floor furnished with a sea-blue carpet, a number of
discreetly abstract paintings, and a walnut sideboard. A dozen or so well-bred
men in dark suits were standing about drinking gin and smiling agreeably at
each other's jokes. A selection of them pressed forward upon Dyson
deferentially, introducing themselves, fetching him drinks and salted peanuts
like the girl with the clipboard they seemed consumed with gratitude and
admiration for his skill in getting there. "You got here all right, then?' they asked
anxiously. "The driver found you all right? You found your way upstairs without
any difficulty?". The only person in the room Dyson recognized was de Sousa,
the producer, and he seemed to be the least important of them all.

They moved into the next room, and sat down to dinner. White-jacketed
waiters tip-toed reverently around them, pouring hock with the frozen scampi, a
claret with fruity, full-bodied label to go with the reheated roast lamb. 'Thank
you' murmured Dyson with heartfelt respect to a waiter at his elbow. 'Thank you,
sir,' said the waiter. 'Thank you', said Dyson.

The meal went by like a dream. Dyson felt as though that small room,
surrounded by the dark emptiness of the studios, was the one speck of warmth
and life in an unpeopled universe.

'Norman,' said de Sousa as the coffee and brandy were being poured, 'l
wonder if we ought perhaps to have just a tiny natter about the programme.'

'T think that would be an awfully good idea, Jack,' said Westerman. He took
some cyclostyled papers out of his pocket and looked at them.

'Well, as I understand it, Jack - tell me if I'm wrong, -we open with the
credits on telecine. Right?'

'Right.’
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"Then we come up on me in the studio. I say "Good evening. The film you're
about to see 1s the record of a remarkable experiment in blah, blah, blah...'

'All on Autocue.'

'All on Autocue.'

"Then we have the film. Then we come back to me in the studio and I say,
"The film you have just seen was an attempt to blah, blah, blah.' Then I turn to
you, Frank and say, "Lord Boddy, what do you think of the experiment we have
just seen?"

'l say blah, blah, blah,' said Lord Boddy.

"You say blah, blah, blah. Then we all join in blah, blah, blah. Then when I
get the sign from the studio manager I wind up and say. "Well, then, the
conclusions we seem to have reached tonight are blah, blah, blah."

'All on Autocue,' said de Sousa.

'All on Autocue.'

Michael Frayn

Translate into Russian

A. wonder

1. She wondered if he would manage to be in time. 2. George wondered
whether to commiserate with Jan for his newly acquired relative. 3. She
wondered what they would think if they really knew how unromantic the life of
a successful actress was, the hard work it entailed, the constant care one had to
take of herself. 4. I wonder what he thought of the whole business. 5. Was this,
Golds wondered, another of the many human customs that Karellen had copied
with such skill? 6. This was a large planet -larger than Earth. Yet its gravity was
low, and Jan wondered why it had so dense an atmosphere. 7. Every penny was
accounted for. Julia wondered why servants stayed with them. 8. Far off were
the mountains, where power and duty dwelt. And they could only watch and
wonder: they could never scale those heights. 9. It was quite obvious that he just
hadn't understood. It could hardly be wondered at.

Translate paying attention to the words underlined

1. treat(meat) Don't treat him as if he were a child. We had better treat it as a
joke. The problem has been treated by numerous experts. I shall treat myself to a
good weekend holiday. If we are to treat with you it must be on equal terms. It's
a great treat for her to go to the opera. He has tried many treatments for skin
diseases. The dog has suffered from cruel treatment. They are discussing a new
treaty.

On yxacHO oOpamaercs co CBOMMH pOAMTEISIMHU. JIEKTOp cephe3HO pac-
CMOTpEJ MOAHATHIC UM TpoOsieMbl. Ero nHTEpecyer, kak 3To jgeunth. OH X04eT
YTOCTUTh BCEX ITaMMaHCKUM. Kakoe yIoBOJIbCTBHE BIAPYT OYYTUTHCS B 3TOH
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TUIIMHE U Tokoe. HakoHen, mepBblid TOProBblil AoroBop ObuUT moamnucad. B
CTaTbe PACCMATPHUBAIOTCS METOABI OOPaOOTKH METAJIOB Pa3HBIMU KUCIOTaAMHU.

2. pick I was lucky to pick his brains that morning- I hate this habit of
picking your teeth while speaking to me. She only picked at her food. This
woman is always picking at the poor child. He's marrying a girl he picked up on
the street. He stopped the car to pick up a young man who was hitchhiking
across Europe.

He umero mpencraBienus, rae peOCHOK MOIXBATHIBaeT Takue ciioBa. OH
rocTapaics coopatb BCe CBEACHUSA y KaXKJOTo, KTO IMOMAaajcs eMy Ha Tiasa.
Ero >xeHa Bce Bpems kK Hemy npuaupaercs. HaBepHoe, y 0TIIa HEIPUATHOCTH, OH
ecT 0e3 BCAKOIo armeTuTa.

3. only Smith was the only person able to do it. We were the only people
wearing hats. She says holidays abroad are the only thing these days. He is an
only child. The news was only too true.

["appu Obl1 €AMHCTBEHHBIM PeOEHKOM. ENMHCTBEHHBIN YENOBEK, KOTOPOMY
MOJKHO pacckasaTrh BCe, JaJieko. MomuaHue — BOT BCE, YETO OT HEero JOOMINCH.
S 6yny odeHb paj CHOBa MOMACTh B 3TOT ropoA. OH ckazai, 4To 3TO U3BECTHE K
COYKAJICHUIO BEPHO.

4. personal I have something personal to discuss with you. She reads only
the personal column. The Prime Minister made a personal appearance at the
meeting. I object to such highly personal remarks. He conducted me personally
through the mansion. Personally I see no objections to your proposal.

Bac He momxHBI BOJIHOBATH MOM JIMYHBIE JeTa. Bel uepmaere Bce cBeneHUs
U3 cBeTCKOM XpoHuku. OH caMm Haanucan KoHBepT. JlaBalite He OyAeM KacaTbCs
augHOCTel. JIMYHO s TOTOB BCTpeTUThCA ¢ HUMH. OH OKa3zajl MHE JHYHYIO
YCIIYTY.

5. skill Learning a foreign language is a question of learning new skills.
Everybody admires his skill in avoiding disputes.

[TopasutensHO ee yMEHHE HE3aMETHO Mcue3aTh. Y HEero Xoporme mnpodec-
CHOHaJIbHBIE HABBIKKU. JTa paboTa TpeOyeT OO0JIBIIOT0 MacTepCTRA.
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PART III
HOW TO WRITE A TECHNICAL REPORT

1. The title

Hello,

This morning I want to take up with you the question of the report. Most
scientific experiments, most scientific experimental activities finish up as a
technical report of one kind or another....Now, what does a technical report
consist of? Well, the first item is the title. This is perhaps the most important
single part of the report. This is important because it acts as a sorting
mechanism. All those people who shouldn't be reading the report are hereby
warned to stay away and all those, who should be reading the report, are told,
"Come and get it! This is the kind of thing that you ought to be looking at."

Now there are lots of mistakes that people make in fitles — they make them
so general that it doesn't act as the filtering mechanism that it should be acting.
Some of them are so longthat people who have to quote the title repeatedly —
and in many situations one does have to put the title of the report — well, these
people can be driven to madness at a title that's about seven lines long as some
might be. Some of them are irrelevant, often when you write a paper, a report,
you're first asked to supply a title and then three months later, the actual report
or paper itself. And by that time your views may have changed, you may be
stuck with a title that you now don't find suitable. Well, change it by all means.
Don't ever produce a title that doesn't fit the paper — that's not productive for
anybody.

Then the other kind of mistakes, for example, this might be a typical title
that somebody might come up with: "A Preliminary Report on an Experimental
Investigation of the Refractive Index of Martini." Well now, what's wrong with
that? This may describe the report perfectly. But actually often after you have
produced a title, it's worthwhile starting at the beginning and going through the
title towards the end to see how far you can go, and how far you can chop before
you hit some real hard wood. In this case, the fact that the report is "preliminary"
is usually not of any particular consequence to anybody. So far it's the best
report that there is, may be there won't ever be a further report, if there is it's
clear that the second one supersedes the first. I think it's very seldom that
warning words like preliminary are helpful in a report. It'll turn out quite clear
eventually that it's going to become superseded. To say it's a report is pretty
redundant — it's obvious that the thing's a report. So why say it? Experimental
investigation — I suspect, by what comes later, it's fairly clear that it's not a
theoretical investigation. So experimentalcan go out. And I suppose it's fairly
clear that the thing is investigation as well. Let's take that out as well. Well, now
we've really whittled ourselves down to nothing — now the thing is: "The
Refractive Index of Martini." Now that we have shortened it to that extent, we
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can start to shape the report. And this is perhaps one of the most important
functions of a good title and one that people often make a mistake on. And that
is, try to indicate something about why you are doing it, what the purpose is.
Now, this doesn't necessarily influence the experimental data but it often helps
the reader to know the context in which you did the work, in which he might
read the work and this often tells him whether the thing is actually in his interest
to pursue further. For example, you might make the title "The Refractive Index
of Martini as a Measure of Alcohol Content." Now, that tells the reader
something: you've got a new method of finding out how strong Martinis are or it
might be "The Refractive Index of Martini as Influenced by Biological
Contamination" - this might be a method of detecting Martini that isn't safe to
drink.

I mean, there're all sorts of things one can put in but the point is, if you take
up too much of the title by this "preliminary" stuff, then you don't have the space
to put in the important things, the purpose of the investigation. Well, anyway,
this 1s highly important and I think people who produce titles very casually
should sit down and perhaps really say, "I'm not going to write down a title in
less than ten minutes". I think that's ten minutes is well spent or maybe half an
hour is a more suitable time. Make sure that that's the best title you can find that
really describes the work that you've done and will really help the reader decide
whether to go ahead. Well, I suppose that of the thousands of people, who may
read this title, most of those who should be deterred, for whom the report isn't
intended, will decide that after they've read the title, this isn't their bag, they'll
turn the page to the next report.

2. Abstract Writing

However, we always provide, or we should provide, an additional
mechanism for telling people whether to go ahead, and that is the abstract. Now,
an abstract, as you know, is something that's about anywhere, between, say fifty
and two or three hundred words long, a description of the work, really to
supplement the title in telling people whether this is something that they ought
to be pursuing further. One mistake that people often make is they don't give the
results. They'll tell what was done — an experiment was carried out to measure
this, that and the other, and to test some theory — but they'll never mention
whether in fact the theory was true or not. So always make sure that your
abstract does include the results that you've actually achieved. Don't give
afterthoughts. The nature of things is such that abstracts are usually written right
at the end of the paper, and often people who've written the paper and then a
couple of days later they think of something they should have said but didn't,
will stick it in the abstract. Now that's not appropriate, rewrite the paper but the
abstract should correspond to the paper and not be a further extension of it.
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Abstracts are frequently published by themselves in Abstracting journals, so
that a person may read the abstract who doesn't have the paper before him.
Hence, you can't use undefined symbols like this Greek thing - I don't know,
zeta, I don't even know what it is. But often you'll see somebody stick in "a zeta
value of 3.8 was obtained". Well, if you don't define what this zeta is — I'm
assuming it is a zeta by the way — this doesn't help the reader at all who doesn't
have the paper before him. And similarly, often people use some very pompous
terms which I'm sure are perfectly well defined in the paper but if you don't have
the paper it doesn't help. "A compound beneficient quotient of 3.7 was
established in category A". Well, you know, if this isn't the standard term and if
the reader doesn't know it, it doesn't help. And the final comment I might make
is that often abstracts are read by very simple people - laymen, controllers,
lawyers, directors — so try and keep the technical level of the abstract just a
notch below that of the paper. I don't mean to say that, you know, make it such
that a sevenyear-old can read it. But don't make it as fiercely technical as you
know how. I don't think that's appropriate in an abstract.

Well, these are the shorting mechanisms — by these means we reduce the
readers down to the number who ought to be reading the paper. It does no good
to have a man read your paper who shouldn't be reading it. It just makes him
angry and it retards the progress of science. So try and don't use it as a come on
so much but make it a device to deter people who've no interest in what follows.
However, those who ought to be reading it then are going to be with us and
we're going to have to take them further.

3. The Structure of a Technical Report

And now we have a fairly standardized line-up of things that happen after
this point on. First of all there's going to be an introduction. In this section we
outline why we did the work, what the state of knowledge is before we
undertook our work — just put the reader in the picture what this is all about.
How elaborate you make it, of course, depends on circumstances. You know,
some reports have to be, like a thesis would be, very lengthy; some reports to
your boss on continuing an experiment that you started in the previous reporting
period would be half a page, you know. But in any case this sets the stage for
what is to follow.

In experimental studies there is not generally a section called theory — the
theory that is needed to understand what happens is usually put in as part of the
introduction. But where a study is both theoretical and experimental in nature
there might, very appropriately, be a section entitled theory, in which the whole
theory that is to be tested is developed at some length and evaluated and
discussed. I've put a bracket round that to indicate that this is often omitted in
experimental thesis, in experimental report.

141



Well, then there's a description of the apparatus, in which you discuss the
equipment that you used. Here I want to put in two pleas: in all the years I've
been reading reports — and I must have read a thousand, ten thousand, I don't
even know how many — I don't think I've ever seen a picture, a photograph of a
piece of apparatus that I' ve really understood. Photographs are very hard to
interpret, or maybe I'm just slow about this. On the other hand, I've very seldom
seen a line diagram I didn't understand. So my general comment is: don't put in
photographs of apparatus. It simply isn't worthwhile. By all means draw a line
diagram in which you point out the appropriate features because anybody can
understand a line diagram. But photographs have beauty only to the guy who
took them, the man whose equipment it is. But otherwise they don't do much
good. And secondly, by all means point out the general weak- ness of the
equipment, the features that make it less than ideal because this often helps the
reader interpret what follows. Point out the equipment worked very well except
when a truck passed outside, in which case there seemed to be a very severe
vibration, or the equipment could not be operated when the room humidity was
above 70 % because something leaked. But, you know, the reader's entitled to
know to what extent this isn't a perfect piece of apparatus and this is the place to
tell him.Well, let's carry on. We next come to the results section. Well, this is
actually the important section of the paper describing experimental investigation
because the results, of course, are the truly significant thing. This is what you
did it for. The results are maybe valuable even if the rest of the paper is
completely wrong, inappropriate. So perhaps this is the one that you really have
to concentrate your attention on. Present your data. What do you present? I
suppose one ideal is to present every data point that you ever took. Sometimes
this 1s inappropriate, this may be far too lengthy. You have to then do some
selecting — we'll discuss in the next lecture some of the problems involved in
selecting. You have to display your results, you have to produce tables,
diagrams. All in all, you have to give the reader a flavour of the results that you
obtained and really an appropriate description as to what happened when you
undertook the experiment. This is often the most difficult, in the sense that if
you write the paper at the very end, you then may find a gap in the results
section which by now you can no longer fii because you dismantled the
equipment. So my general comment is that it's often appropriate to start writing
up the results section of a report while you still got the equipment there, you're
still taking data and then it often becomes clear that there's a gap and then you
can go back and fill the gap. Once the equipment is gone, there's nothing much
you can do about it. But this is usually the section that is worth writing first, at
least that's my own particular opinion.

And lastly there's a discussion section in which you relate the results that
you've obtained both in terms of the theory and the state of knowledge at the
time that you started the work. Discuss whether what you did was technically or

142



basically a success or failure. Discuss how you, you know, how your results fit
in with work of others, with earlier results of yourself, and in general, you know,
give the reader an impression as to your evaluation of the experiment. Again, the
question as to how simple or complex to make this section depends a little bit on
just what the purpose of this report is anyway.

Well, in a sense this is the end of the report. On the other hand, we haven't
finished yet, we come to a few parts that are often rather tedious but often very
important. The first one 1s recommendation. You don't generally make
recommendations in a paper intended for the general public, like a published
paper, but you very frequently put in recommendations when you are producing
a report that's to be read by a limited number of people, perhaps in your own
organization. This recommendation or recommendations are usually what is to
be done next. And the time is really important is that if you know that you're
going to continue to work in this particular area. Because if you don't make a
recommendation then your boss is going to make a recommendation, and unless
you tell him what you think ought to be done, don't be surprised if you finish up
doing something which you feel is useless. So a recommendation is always an
opportunity for you to make things easier for yourself the next time around. So,
by all means put in a recommendation when it's a private report.

4. Acknowledgements

Acknowledgements is the most important thing in a published report, a
published paper and probably also in privately circulated reports. For reasons
that I do not fully understand, scientists are amazingly, incredibly sensitive
about having their contributions acknowledged. It's psychotic in many cases. I've
known quarrels of thirty years duration arise because somebody didn't
acknowledge the fact that somebody else said something that may have helped
him or that had written an earlier paper in this particular field. I remember this
kind of issue of acknowledgement came up in my very first major paper — my
doctoral thesis — I wrote it together with my thesis supervisor and along comes
back a review from, you know, the unknown reviewer of the paper, "There
ought to be some reference made to the wonderful work of X." X clearly was the
reviewer in this particular case. Well, I was going to fight it and I said, "My
God! He didn't do anything for us. His paper didn't help me one bit!" And my
thesis supervisor, an old and far wiser man, said, "Look Ernie. You know, it's a
trivial issue — you've got forty-three references already. Put in forty-four and
you'll keep this guy happy and so what?" And I think that's a wise attitude, I've
met it a number of times — sense of people who've held up publication of a
paper because they weren't acknowledged, which, by the way, I regard as being
an almost indecent attitude to take. But it is a very common one, but I think I've
tried to point out to you the intensity of feeling that people have and the general
rule is: don't go round and say to yourself: " Did this guy help me or not? If so,
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I'll acknowledge him." The real attitude is: "Does he think he helped me?" If he
does stick, it in the word of acknowledgement for him. It's so easy. It's a trivial
thing. It takes up about five lines in a text and it's generally wiser to make this
list of acknowledgements a little larger than you think it really ought to have
been.

5. References

Well, now we come to the references. The two aspects of that — the first one
is, you know, you really ought to put in as many references as are appropriate in
the paper. In terms of information the references are the most concentrated part
of the paper. You can supply the reader with more information by a page of
references than you can by a page of almost any other part of the paper. I hate to
see a paper with no references whatever. It makes me think the author's trying to
give the impression that he invented this field all by himself. It doesn't make it
easy to go back and, you know, and learn a little more about this particular field.
On the other hand, a well-chosen list of references can really help a reader who
wants to pursue a subject further, he can find out what the author knew when he
started, what earlier work there's been in the area and it really can be awfully
helpful.

How these references are listed is a standing dispute. Every journal, every
organization has one method of listing references and no other is accepted. You
know, like do you put the initials before the author? Do you put the date or the
year right after the author or right at the end?

You'd be surprised how many combinations of methods there are. I think
that I worked out the other day that there are at least two thousand generally
accepted methods of producing references. And for each journal or each
organization that produces reports, there's generally only one correct method.
Well, don't fight it! Join it! I mean nothing is gained by starting a campaign that
your method of producing references is better. The only thing where I think
some initiative is allowed, for example, on whether to cite the title of an article -
some organizations give you certain leeway on that. On that I'm convinced that
you always want to put in the title of an article, it helps the reader a lot in
deciding whether to go on with it or not. Another place, where you often have
leeway when you cite a book, is whether you're going to cite the whole book or
whether you're going to refer a single section or a single chapter — here again, if
you're just referring to a little section of a book like Chapter 7 or pages153 to
158, by all means do that and save the reader the bother of trying to hunt
through to find the proper place for himself. If you're citing a foreign paper you
often have a choice. You can display your erudition by giving the title in
whatever foreign language the paper was in and leaving it that way, and then
that leaves all the readers who don't know that foreign language just saying,
"Gee, this guy's obviously smart but so what?" I think the only appropriate
method is to give a translation of the title into English and then at the brackets
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comment to the fact that the original paper was in Russian or German or
Hindustani — whatever language it was in. But, I don't think it helps, for
scientists, anyway, maybe different, to give the title in Spanish say, and just
leave it at that and hope that something will happen, 'cause nothing will happen.

6. Bibliography and Appendices

In some report writing system, like theses, there is an item called
bibliography which refers to background reading that the author of the report has
produced, background reading that is not reflected in an actual citation, took
place in the paper. Generally, in published papers this is omitted but there you
just have to go along with what's customary.

Appendices. 1f you have information, as often is the case, that's of a very
specialized nature, for example: the individual data themselves, possibly a
derivation of a formula which is fairly lengthy, rather abstruse and not of general
interest, then it often helps to put in an appendix or a couple of appendices
where the specialized material is put in the back for those who really want it not
to impede the others. A little semantic mistake that people often make is they
don't realize that the appendix is deep cut from the paper itself. For example,
they refer to the appendix on page 3 and page 7, they say," We, as shown
above..." but actually appendix isn't above or below. It's just in a separate
location. You can't locate it in any part of the paper. It stands by itself.

7. The Style of a Scientific Report

I've left one item out — the general question of style. 1 ought to say
something specifically as I close. Try and make your paper, your report as
interesting as possible. You gain no browny points by producing a dull report or
a dull paper. Now actually, the tradition used to be different. The idea was that
this wasn't Joe Blow writing a report — this was science acquiring a new bit of
information and there was a tendency, perhaps fifty years ago, to make reports
very pompous and very dull. "The test tube was taken and a quantity of liquid
was, you know, poured into it." Well, these days I think we're becoming more
informal and I think that reports are becoming more readable. Sometimes people
nowadays allow the active tense "We did this and we did that, and we feel this
and we feel the other." There's still a few places where this isn't allowed and you
have to use the passive tense. 1 think that's bad because, for one thing, it isn't
obvious when you say, "It is believed." That may mean I believed or the
scientific world as a whole believes. So it's ambiguous and besides I think it
makes reading very bad. I think the aim ought to be to say, "Look, the readers of
my report are to have lots of other things to do. At least let them not groan every
time they see my report and say," Oh God! There's another report from Joe
Blow. God! Let me get a cup of coffee!" The feeling ought to be: I'm producing
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the report, I've got readers, I'm going to make it a bit as interesting as I can. I'm
not going to be entertaining and produce silly jokes or something like that. I
mean, you know, this is a fairly serious business, but on the other hand, I'm
going to try and avoid dullness and make the paper what it ought to be and that
is a method of selling myself and my work in as appropriate way as, in as good a
way as possible.

Well, I've come to the end of this lecture. I've given you more or less the
run-through of the report, the simple one, the surface approach. These are all
obvious things that are involved. However, there are lots of more things
involved in report writing: the subconscious, the subtlety, the things that are
there although you don't always think of them as being there, which in fact often
make or break the report. They determine whether the report is, I don't mean a
well-written report — that's this part — but whether the report really represents
the experiment, really does justice to the work that was done. That's the topic
we'll take up next time.
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3AKITKOHEHUE

OxoHunBIIME Kypc OOy4YeHHS TIO JaHHOM MporpaMMe JOJDKHBI BJIaJleTh
opdorpaduueckoit, opdosnuueckoil, JIEKCUYECKOU, IpaMMaTUUYECKOM U CTH-
JUCTUYECKOM HOPMaMM HM3Yy4aeMOro s3bIKa B Mpeleiax MpOrpaMMHBIX TpeOo-
BaHUU M MPABUIIBHO KCIIOJIb30BAaTh UX BO BCEX BHUJAX PEUYCBOM KOMMYHHUKAIIWH,
B Hay4HOU cepe B (opMe YCTHOTO U TUCBMEHHOTO OOIIEHUS.

[Tpu oOyueHUU pa3nUYHBIM BHJIaM PEYEBOM JCSATEIHHOCTH (YTCHHIO, TOBO-
PEHHIO, TUChMY) HUCIIOJIb30BaH MPUHIIUI UX COBOKYITHOCTH M B3aMMHOM CBSI3U C
y4eToOM CHenu(UKA KaKIOTO W3 HHUX. YIPaBJICHHE IIPOIECCOM YCBOCHUS
o0ecrieurnBaeTcsl YETKOW TOCTAHOBKOM eI Ha KaXIOM KOHKPETHOM JTare
oOyuenus. Onpenensomum GakTopoM B TOCTUKEHUN YCTAaHOBJIICHHOTO YPOBHSI
TOr0 WJIM MHOTO BHUJA PEUYECBOM AEATEIHLHOCTU SBISETCS TpeOoBaHHe Tpodec-
CHOHAJIBHON HAMPaBIEHHOCTH MPAKTHYECKOTO BIIAICHUS HHOCTPAHHBIM SI3IKOM.

TekcToBBIM MaTepuan MmocoOus HOCUT MPOodheCCHOHAIBHO-OPUEHTUPOBA-
HHBIN XapakTep. B kadecTBe yueOHBIX TEKCTOB M JIUTEPATYPHI ISl YTEHUS ObLiia
UCTIOJb30BaHa OPUTHUHAIbHAS MOHOTpaduuecKas U MepHoANIecKas TuTepaTypa
0 TEMaTHKE MIMPOKOTO MpOQMIs By3a, MO y3KOH CHEIHATbHOCTA acCIUpaHTa
(couckarelis), a TAKXKe CTaTbH U3 )KYPHAJIOB, U3/1aBa€MbIX 32 PyOEHKOM.

ABTOpBI HAACIOTCS, YTO MPEATOKEHHOE TI0COOHE OKAKET peallbHyI0
MOMOIIb ACIUPAHTAM WU COUCKATEIsIM B TUIaHE KOMMYHHUKAIMU B PAa3ITUYHBIX
obJnactax npodecCUOHATIBHON IEATEIbHOCTH.
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GLOSSARY

Aa

absorb norsomare

accelerate yckopsiTh

access MoaxoJy

accommodate BMeIllaTh; pa3MelaTh; MpucnocadauBaTh
accomplish BBITIOJIHATE, JOCTUTATh

accompany COMpOBOXIATh

according to prep B COOTBETCTBHH C

accuracy TOYHOCTb accurate a TOUHbBIN, TPABUIIbHBIN
achieve nocturarth, 10OMBAaTLCS

achievement nocTmxeHue, oIBUT

acquire nmpuoopeTaTh

action JieficTBHE, BO3JCHCTBHE

activity 1eaTeIbHOCTh, aKTUBHOCTh

acute OCTpbIx

adapt mpucocoOIATHCS ), MPUITAXKUBATH

add npuGaByIsSATE; TPUCOCTUHSATD

addition mpubasnienue; in addition to kpoMe TOTO, B IOTIOJTHEHUE K
adequate oTBeuaromuii TPEOOBAHUSIM, COOTBETCTBYIOUIUM, JOCTATOYHBIN
adjacent mpuUMBIKArOIITUI

adjust IPUTOHSATH, TPUITAKUBATH

admit mpu3HaBaTh, JOMYCKATh

adopt npuHUMAaTh; 3aMMCTBOBATh

advance mnporpecc

advantage npeuMyI1ecTBO, BBHITO/Ia; y100CTBO
advocate y3aKOHUTb

aesthetically adv acTreTndecku

affect BusTH, BO3/1€liCTBOBATh

afford mo3BonuTh cebde (umo-u.); IPEAOCTABIATH
aggregate 3am0JIHUTEIh

age BO3pacT; BEK, d10Xa

agree COOTBETCTBOBATh

aim (at) mpemycMaTpuBaTh, UMETH IEJIbIO
air-conditioning KOHIUIIMOHUPOBAHKE BO3TyXa
allow Mo3BOJISITH; I€NATh BOZMOXKHBIM

alone adv ToabKO

alter nepenenbiBaTh

alternate YepeayroLnncs; on

alternate days yepes neHb

ambient OKpy KaroIui
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amenities ygo0cTBa

amount KOJIMYECTBO; BEJINYMHA

analysis uccienoBaHue

angle yroun

annual exXeroaHbIN; TOTOBOU

apart adv oTIeIbHO

appear Ka3aTbcsi, BOSHUKATh

appearance IOsBJICHUE; BHEIIHUN BUJL
application npumeHeHue

apply npumeHsTh

area panoH; MIoIab

arise BO3HUKaTh

arrange pacroyiaraTh, yCTpauBaTh

art ICKyCCTBO, YMCHHUEC

artificial uckyccTBeHHbIN

assembly. ckoruieHue iroaen

associate COeAMHATh, ACCOLUUPOBAThH

assume IMpearnoyiaraTh

assumption IpeanoIoKEHNUE

assure o0ecreynBaTh, rapaHTUPOBATh

attain TOCTUraThb

attempt moneITKa

attention BHMMaHue; to pay attention to oOpaiarhr BHUMaHUE
auxiliary BcrmoMoraTeibHbI

available 7OCTYNHBIN, WMEIONIUNCS B HAIMYUU
availability nanuuue

average CpeIHUI; OOBIYHBIMI

average paBHATBLCS B CPETHEM; COCTABIISATh B CPEAHEM
avoid uzberarb

Bb

backactor (=backhoe) sxckaBarop

basement moaBain (30auus)

basic 0CHOBHOM, I'NIaBHBIN

basin GacceifH, Boj10eM; aKBaTOpHUS IMOpPTa

beam Oaska

beauty kpacota

behaviour moBenenue (Memania), pexum pabOThl (MaAUHbL U M. N.)
believe nonaraTh

bending load (stress) m3rubatorias Harpy3Ka (HaIMPsHKEHUE)
benefit Beirona; to be of benefit BeIrogHbIM

beneficial BeIrogHbBIN
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berth n| npuuan; npuyanuBaTh
besides adv kpome, B 100aBieHUE K
bind cBs3bIBaTH

blast furnace nomenHas neyp
branch oTpacib

break down pazpymars(cs)
breakwater BosHOpE3

bridge moct

brick kupnuu

brittle xpynkuii

body of water BogHbIi1 MaccuB
boom ctpena

bucket ko1

bulk macca, 00bem

built-up coctaBHO, COOPHBIIL; 30. 3aCTPOCHHBIN
built-in BcTpoeHHbIi

burn ropetb

Ce

calculate BBIUMCIATE; pacCUUTHIBATD
calculation BeIYMCIICHUE; pacyeT

call for TpeGoBath, npeycMaTpuBaTh
capable of criocoOHBII K

capacity MOIIHOCTb; MPOMYCKHasi CHOCOOHOCTh
per capita Ha yelloBeKa

careful TmarensHBIN

cargo rpys3

carry out mepeBO3UTh; BBIOIHITh
case ciryyau

cast OTJIMBaTh; 3aJIUBaTh (0enoH)
cathodic kaTogubIi

cause NPUYUHATD, BHI3BIBATD

cement HEMEHT

century BeK, CTOJIETHE

certain onpeneNeHHbIN; YBepeHHbIN
chain uens

challenge yrposa

chance ciy4aitHOCTb; CiTydaif;

by chance ciay4aitHo

change n3mMeHeHue; N3MEHSITHCS)
charge 3arpy3ka (mopiius);3arpy>xartb
cheapest camplii e1IeBBIN
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chemicals xuMuKaThbI

chief rmaBHBIN, OCHOBHOM

choice BbIOOp

circulation mepexo/1; nepeMeIeHue JIIACKOro MoToKa
circumstances 00CTOsITETLCTBA

claim TpeGoBaTh, 3asBIATH; tO

claim to be cunrarh

clamshell rpeiidep

clarified ocBeTneHHbIN

clear sicHbIT

close TaTenbHbIN; OJIU3KUNA, HETTOCPECTBEHHBIM
closely TecHo

coating MOKpbITHE

coexistence COCYyIIECTBOBaHHE

coil 3MeeBUK

collapse kpax; pazpylieHue

collect coOupatsb; ynaBnuBath

combination coueranue; when

combined with B couetanuu ¢

common oOILIUI; pacIpOCTPaHEHHBIN; 32y s THBIHI
commercial TOproBblii; SKOHOMUYECKUI
communal o0IecTBEHHBIN

communication CBsI3b; KOMMYHUKAIIHSI
community oOI1eCTBO

comparatively cpaBHUTETBEHO

compare CpaBHHBATh; as compared to Mo cpaBHEHUIO
comparison CpaBHEHUE

complementary qOMOJHSIONTUN

complete 3aBepiiath

completely adv moaHOCTEIO

complex Cl0XKHBIN, KOMIUIEKCHBIN

comply (with) mogunHATECS; NEMUCTBOBATH COTJIACHO MpaBUIaM
comprehensive oOmUpHBIN

composition cocTaB; MPOU3BEICHUE

compression ckaTUe COmpressive @ CHOKUMAIOIINMA
computation BHIYUCITICHUE

computer 9BM

conceal ckpbIBaTh

conceive 3ayMbIBaTh

conceivably nmpeanonokuTensHo

concentrate cocpeJ0TOYNBaTh, KOHIICHTPUPOBATh
concentration cocpefioTOuYeHNE
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concept MOHATHUE; KOHIICIIIINS

conception MOHATHE; 3aMbICENT

concern 3a00Ta; KacaThCs;

OBITH CBSI3AHHBIM C

concrete 6eTOH

concrete KOHKPETHBIN

condition ycnoBue; under conditions B yCJIOBUSIX
condition 00OycI0BIMBATH

conductivity mpoBOJIUMOCTh

conduit BOToBOq

confine orpaHMYMBaThH

confuse NpUBOIUTH B OECTIOPSIIOK

confusion myTaHuIla, CMSITEHUE

congestion rnepeHaceIeHHOCTh

connect CBI3bIBATH

consider cUMTaTh, yYUTHIBATH

considerable 3HaunTeNBHBIN

consideration paccMoTpeHue; cooOpaxeHue; y4eT; to take into
consideration NpMHUMAaTh BO BHUMAHUE, YUYUTHIBATh
consist of cocTosITh U3

consequences MOCIeICTBUS

consequently adv cnenoBaTenbHO

constitute cocTaBisATh

constituent COCTaBIISTFOILIAN

construct' CTpOUTH

construction CTPOUTENbCTBO; KOHCTPYKIHUS
consume O NOTPeOIATh

consumption norpedieHue

contain cojiepxaTh

contamination 3arpsi3HeHUE; 3apakKeHHe
contemporary COBpEMEHHBIN

content(s) CyTb, COAEpKaHUE

continuity HEMPEPHIBHOCTh; O€CIPENCIbHOCTD
continuous HEMPEPbIBHBIN; 3aMKHYThIH, CIIJIOIIHON
contrary to B OTIIMYHE OT

contribute cmoco6CTBOBaTh

contribution BKJaJ

control KOHTPOJIb, PeTyIMPOBAHNE; KOHTPOIHPOBATH, PETYIUPOBATH
convenience ya00CTBO

convenient y100HbBIN

conventional 0OBIYHBIN, TPAAULIMOHHBIN

convert mpeoOpa3oBLIBaTh; 00paIaTh

152



cool oxmaxnarh

cooling oxyiaxieHue

cope (with cripaBUThCSI, COBIaAaTh
core spo

correspondingly adv cOOTBETCTBEHHO
COITosion Koppo3us

COSt CTOMMOCTbD, 1IC€Ha

costly moporocrosimii

counterpart IPOTOTHUII

couple coeuHATh; CIapUBaTh

crack 1mienp; TpeuHa

crane KpaH

create co3/1aBaTh

creation co3JaHue

creative TBOPUYECKUIA

crime MpecTyIIeHue

crush 1po6uTk, pa3aaBauBaTh
current COBpEMEHHBIN; ITUPKYIUPYIONTUHN, HAXOASIIHUICS B 00pallieHuu
cut cpesarthb, pe3aThb

cycle ki

Dd

dam mmoTuHa

damage nmoBpexeHne; pa3pylieHue
danger omacHOCTb

deadweight monmHas rpy30n0abeMHOCTh (CyOHa)
deal with umers neso ¢

decade necarunerne

decide pemath

decomposable moaBepKeHHBIN PA3JIOKEHUIO
decorate ykpamath

decoration otmenka

deep rryGokmii

define onpeaensaTh

definition onpeaeneHue

degree cTeneHp; rpaayc; ypoBeHb
deliver nocTaBiaATh

delivery mocraBka, mocTaBka
demand noTpebHOCTH; TpeOOBaHME
demolish pa3pymars, CHOCUTh
density II0THOCTH

departure oTOBITHE, OTIIPABIICHUE
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depend on 3aBucets 0oT; depending on B 3aBUCUMOCTH OT
deposits 3a1eX1; MECTOPOKJICHNE
deposit HakKonUTH(Cs)

depth rimyOuna

derive v u3Biekarb

description. copT

desert mycTbIHS

deserve 3aciy>KHUBaTh

design npoekTupoBaTh; MpeaHa3HAYaTh
designer mpOEeKTUPOBIIUK

designate onpenenaTh; Ha3bIBaTh
designation npenHa3HauYeHUE

desired TpeOyeMbli, xKemaeMblit

despite prep HecMoTps Ha

destroy paspymarh

determination onpeneneHue

determine onpenensaTh

develop pazBuBath, pa3pabaTbIBaTh
development pa3Butue; 3acTpoiika; pa3padoTKa;
waterpower development rugpoy3sen
device npubop; yCTPOUCTBO; MEXaHU3M
differ ornmuuarbces; pa3nuyarbes
different paznuunslii

dig pbITh, KONIATh

dimension pa3mepbl; 00beM; COOIOAATH HYKHBIE pa3Mepbl
direct HanpaBIATH

disadvantage HemocTaTok; ymepo
disaster 6eacTBue

disastrous ru0enbHbII

discharge cnyck Bojbl ,cOpocC; pacxon
discharge cnyckatb, cnmuBath ,cOpachiBaTh (MMaBOJOK)
discover oOHapy>KUBaTh

disposal ynanenue

distance paccrosinue

distant oTmaneHHbIN

distribute pactipeaensTh

distribution pacnpenenenue

diverse pazHooOpa3HbIil

divert oTBOIUTH

divide moapaznensrsb

dock nok, mopt

domestic koM (dom), OITOBOI
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double ynBauBars

dragline kaHaTHO-CKPEOKOBBII SKCKABATOP; ApariiaiiH
drain(s) kaHanu3aMoHHas Tpyoa

drainage kaHanu3alus (CMOK)

dream meura

drill Oyputs

drilled mpoOypennbIii

drilled well ckBaxkuna, apTe3MaHCKUI KOOI

drive npuBOIUTH B ABUIKEHUE; 30. TBUTATH(CSI)
drought 3acyxa

dry cyxoil; BeICYLIUBATh

dual coBMecTHBIH, TBOWHOM; 30. COBMECTHOT'O PACCMOTPEHUS
due to prep 6marogaps

durable poYHBIA, 1OJITOBEUHBIN

durability mpo4yHOCTE, JOATOBEYHOCTh

dwelling >xunuiie, *Kuaoi a10M

Ee

earth 3emuist; rpyHT

economy X03sICTBO; IKOHOMHKA, YIKOHOMHSI;
national economy HapoAHOE X035HCTBO

edge octpue, Jie3BUE; KPOMKA

education oO6pa3oBaHue

educational yueOHbI#

effect netictBue, Bo3neiicTBue, 3G PexT;

to this effect aist >TOM HEnMHn

effective neiictBeHHbIN, 3P hEeKTUBHBIN
efficiency adpdextuBnocts; KI1J]

efficient adpexTUBHBIN; 11e71€CO000paA3HBIN; TPOTYKTHBHBIN
enclose oropaxuBaTh, OKpYXaTh
enclosure 3aropokeHHOE MECTO

endanger moaBepraTh ONaCHOCTH

energy SHeprus

energy carrier SJHeproHOCUTENb

engineering TeXHUKa; civil engineering rpa’kJIaHCKOE CTPOUTEIIbCTBO
enlarge yBenuuuBaTh (pazmepoi)

enlargement yBenuueHue

ensure 00ecreurnBaTh

entail Bireun 3a co00ii; BEI3BIBATH

enterprise MpeAnpusTHe

entire MOJHBIN, LIENbIN

entry BXox
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envisage paccMaTpuBaTh (8onpoc)
environment OKpy>KaroIas cpeia; OKpeCTHOCTb, MECTHOCTh
equip 06opyI0BaTh

equipment 000py10BaHKE

equal paBHATBHCS

erect BO3BOIUTH

erection BO3BEICHUE

escape BBIXOJUTh (0 6030)xe)

essentials OCHOBHOE; MTPeAMETHI IEPBOIl HEOOXOIUMOCTH
essential cyriecTBeHHBIN, BaXKHBIH
essentially cymiecTBeHHO; CylIECTBEHHBIM 00pa3omM
establish ycranaBnuBaTh

estimate OolleHUBaTh, ONpPEICIATh

evaporate ucnapsaTbecs

event coObITHE

evident OUeBUIHBIN

evolve pazpabarbiBaTh

evolution pa3Burtue

examine paccMaTpuBaTh; HCCIEA0BATh, H3yUaTh
excavate KonaThb, pbITh

excavation BbIeMKa I'pyHTa

excess U30BITOK, M3IIHIICK

exclusive uCKIIOYUTEIbHBIN

exceed mpeBbILIATH

execute BBINOJHATh, OCYIIECTBIIATh
execution BBIMOJIHEHUE

exhaust ucromarp

exist cyIiecTBoBaTh

expand pactmpsaTh(cs)

expansion pacrpocTpaHeHue,

expensive J10porou

experience OIbIT

exploration uccnenoBanue

expression BEIpaKeHHUE; H300pakeHHe
eXpressive BbIpa3uTeIbHBIM

extend paciupsTh

extensive OOIIUPHBIN

extent IpoOCTPaHCTBO, IPOTSHKEHUE, CTCIICHD,
to the extent (to ... extent) 10 Takoi CTeNEHU
extraction u3BicUYeHNUE; TO0OBIBaHUE; TOOBIUA
extravagant HelIOMEpPHbIN

extreme KpalHHM, Ype3BbIUYaHbIN
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extremely ype3BbIUaiiHO, KpaliHe
either m000i1 (13 08)x); in

either case B 11000M cityyae;

either ... or wiu ... wiu

elaborate pazpaboTaHHBIN TIIATEIBHO
elevate mogHuMaThL

elevation moabeM; OTMETKA (Vpoa6Hsl)
eliminate ycTpaHsaTh

elsewhere (roe-uu0Oyap) B IpyroMm mecre
embed 3agenpIBaTh

embodiment BOILIOIIEHHE

emit UCITyCKaTh

emphasize Moa4YepKUBaTh

employ UCTIOIB30BaTh, MPUMEHSITH
empty BbUIMBATh; BIANATh (0 peke)
enable qaBaTh BO3MOKHOCTD

Ff

fabric Tkanb

face cTosTh muIIOM K (TIepen)
facilitate obmeryaThb

facilities o6opyoBanue

failure aBapus; paspyiieHue
fan BenTHIATOD

faulty ommGouHBIIM

favour 6;1arocKJIOHHOCTh
favourable 6maronpusiTHbIN
feature ocobeHHOCTD, YepTa
feed cnaGxxartp; nuTaTH

find out pa3y3HaBaTh, BBISICHSITh
fix ycraHaBIMBaTh, 3aKPEIUISATH
fort ycunme, mombITka

fixed HeM3MEHHBIN, YCTAaHOBJICHHBIN
flexible rubxuii

float. 6bITH Ha MIABY

float in. BBOIUTH Ha IJIaBY
flood naBo0K

flourish pa3pacraTtbcs

flow motok

fluid >xunKocTh; KuUAKAS cpena
flushing motok; street-flushing
follow v cirenoBarh
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(the) following cnenyrormiee

foot per minute @yt B MUHyTY

force cuna; 3acTaBiATh; CTUMYJIUPOBATD
forecast nmpeackazaHue; MPOrHo3; MPeICKa3bIBaTh; IPOTHO3UPOBATH
foreign nHOPOHBII

forget 3a0bIBaThH

form co3maBaTh; COCTaBIIATH, 00PAa30BHIBATH
formation cucrema

former (the former) nepssiit (13 08)x)

formerly panee, npexne

fortress kpenoctb

foul 3arpsi3uaTHCS)

fraction mons

frame kapkac

freedom. cBOG0IHOE MOJIL30BAHKE

frequency yactoe moBTOpEHUE

frequently wacto, 0ObI4HO

fresh cBexuii

fuel TommmuBo; fossil fuel nckomaemoe ToINBO
fume cunbHBIN, pe3Kuil 3amax; AbIM

function Ha3HaueHuUe, ACATEIBLHOCTD; 1EHCTBOBATh; padOTaTh
fund dbonn (Oenesrcuwiri); kKanuTan

further nanpHENIINII; TOTOJIHUTEILHBIN
further coxelictBoBaTH

furthermore x Tomy ke, KpoMe TOTro

Gg

gate BOpoTa; IIIJTI03HBIE BOPOTA

generate BpIpaOaThIBaTh, IPOU3BOIUTH
generation MOKOJICHHE; TEHEPUPOBAHUE (IHepulL)
generator reHepaTop, UCTOYHUK YHEPTHH

goods ToBaphl

gravel rpaBuii

gravity cuia TsHKECTH

ground rpyHT; TIomaaKa; testing ground ucmbITaTeNIbHAS TUIOIIAKA
grow pacTH

growth poct

guarantee o0ecrieunBaTh

guide. OBITh PyKOBOUTEIEM

gypsum THIIC
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Hh

handle oOpabaTbeiBaTh

handling o6pa6oTka rpy3oB

happen mpoucxoauTh

harbour raBanb, mopT

harden 3aTBepaeBaTh, TBEPACTH
rapid-hardening ObicTpo TBEpACIOLINI
harm HanocuTsk y1iepo

harmful BpennbIii

harmonious rapMOHUYHBIH

harness nCmonb30BaTh Kak HCTOYHUK AJIEKTPOIHEPTHH
hazardous onacHbIit

head Hamnop (800w

health 3mopoBbe

heat TerioTa; HarpeBathb

heater paguaTop

heating oTorieHne; HarpeBaHue
height BeicOTa

hence ciienoBarenbHO

high BeIcOKUH

hoist moguumars

hold 3anumats

hole orBepcTue; water-hole komozery
hollow mycToTenblii

housing WIHITHOE CTPOUTEIHCTBO
human genoBedeckmii

humanity yesoBedecTBO

humidifier ft yBnaxxuutens
humidity B1a)xHOCTB

hydraulic rugpaBnuyeckuii, THAPOTEXHUICCKHIMI
hydropower sHeprus Boibl

i

1.e. iam. TO €CTh, @ UMECHHO

ignore oTBeprarh, MpeHeOperaTh, MTHOPUPOBATH
indispensable HEOOX0IUMBIIA

indicate yka3pIBaTh

inevitably adv nenz6exno

inherent HeOTHEMIIEMBIIA

influence BiMsIHUE; BIUSTH

ingredients cocTaBHbIC YaCTH

inland mMaTepuKOBBIiA
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Inquire pacciaeaoBarh, UCCIEA0BATh
1ron >keJne3o

insignificant Hecy11eCTBEHHBIN

install yctanaBnuBath

installation ycranoBka

instance npumep;

for instance Hanpumep

insufficient HemoCcTaTOUHBIM

intake Bog03a60p

integral HeoTbeMIIEMbIH

integrate COCTaBIATh €AMHOE LEN0E
intelligence ym, HHTEIEKT

Intend HamepeBaThCst

interaction B3auMoOJIeiCTBHE
intercourse oOLIeHUE

interior BHyTpEHHUI

internal BHyTpeHHUI

interrelate B3aMMOCBS3bIBaTh
introduce BBOIUTH

investigation ucciaenoBanue
investment KanUTaIOBIOKEHUE
involve BoBJIEKaTh, BKIIOYATh

1Ssue CIOpHBIN BOMPOC; MpodiiemMa
inch (per square Inch) nroiim (Ha KB. AOWM)
imagination BOOOpa>keHue

imagine BooOpaxarb

imitate moxpaxarb

immediate HeMeUIEHHBIN, Oe30TIaraTeIbHbINA
immediately nemennenno

Impervious HEMPOHUIAEMBIiA

imply 3HauuTh, OJIpa3ymMeBaTh
impound 3anpy>xuBathb (BOAY)
Impressive BIevaTasomun

Improve yJy4Jiiarhb

improvement yay4IieHne, COBEpIICHCTBOBAHUE
inaccuracy HETOYHOCTb

include BkJtOUaTH

Income J0X01

incorporate BKJIt0YaTh (B COCTaB)
increase yBeJIMYUBATh(Cs1), BO3pacTaTh
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Jj

jack momkpar

jetty mpuua;

oil jetty HeTsiHOM TTpUYan

joint COBMECTHBIM

junction y3en (0opoe); coeAMHEHNE
justice cripaBesIMBOCTh; to do

justice oTAaTh AOJKHOE

justification onpaBaanue, 000CHOBaHUE

LI

labour pabouuii;

labour force pabouas cuna

lack (moHOE) OTCYTCTBHE; HEOCTATOK; UCTIBITHIBATh HEJOCTATOK;
for lack of u3-3a Hemocratka

land npuyanuBate

landslide onon3enp

lake o3epo

last coxpaHATBCSI; OBITH JOCTATOYHBIM
latter mocneqHUM (U3 IBYX HA36AHHbIX)
law 3akoH

layer miact, cnoit

layout mnanupoBka

lay down mpoxnansiBaTh

lead BecTH; mpuUBOIUTH (K uemy-i.)
leakage yTeuka

(at) least mo kpaiineit Mepe

leave free ocBOOOANTH

length nymaa

level ypoBeHs;

level of living *Ku3HEeHHBIN YpPOBEHb; BHIPABHUBATH
lift mogbeM; moJHUMATE

likewise Takxke

like mogoOHO

lime u3BeCTh

limit orpaHuuMBaTH

limited p.p. orpaHnyYeHHBII

link cBsI3pIBATH

liquid xxunkocTh

list BHOCUTB B CITHCOK

load Harpy3ka, rpys; Harpyxarb
locality MecTHOCTB
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location MecTONONI0XKEHKE; PACTIONIOKEHUE
lock nutro3

long-range = long-term 101T0 CPOUHBII
loss moTeps

Mm

main TJIaBHBIN

maintain MoJAeP>KUBaTh, COXPAHITh
maintenance mo/iep>KaHue; SKCITyaTaIlus;
maintenance costs AKCIUTyaTallUOHHBIEC PACXO0IbI
major OCHOBHOM, TJIaBHBIM

management yrpaBJieHHE

managerial ynpaBieHYeCKUA

mankind gyenoBedecTBO

manufacture Npou3BOAUTH, U3TOTOBIATH

map Kapra

marine MOPCKOM

marked 3amMeTHBIN, 3HAYUTEIIHLHBIN

master plan renepanbHBIN TUTaH

masonry KaMeHHasl wiy KUpIIUYHasl KIagKa
matter as a matter of fact pakTuuecku; Ha caMoM Jerne;
no matter what HecCMOTpsl HU Ha YTO

mean UMeTh B BUJy, 3HAYUTh

means cpejicTBa

by means of ripu momoIu, mocpeICTBOM
meaningful MHOTO3HAYUTEIIbHBIN

measure u3MepsTh

medieval cpeHEeBEKOBBIN

medium cpena

meet requirements yI0BJICTBOPATH TPEOOBAHUSAM
mention YIIoMHHATh

mere IPOCTOM, TOJIBKO JIMIIIb

mind ym

in public mind o MHEHUIO OOIIECTBEHHOCTH;
to smb's mind 1o YbemMy-JI. MHEHHIO

miX cMecCh

mixture cMech

mode (of operation) MeToa, pexuM, Criocoo
motion ABWKEHUE

move JIBUKEHUE; IBUTAThCS, IEPEABUTATHCS
movement JIBI)KCHUE; TTIEPEMEILICHHE

mould popma; hopmoBaTh
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mount MOHTHPOBATh, yCTAHABIIUBATh
mutually B3aumHO

modify usmenstep

moisture Biara

moreover 0o0Jiee TOro

mortar CTpOUTENIbHBIN PaCTBOP

most B gpaH. 3Hay. cyuy. GOIBITMHCTBO
mostly adv rinaBabsIM 00pazoM

Nn

namely a UMEHHO

navigation CyJ10X0JICTBO

necessity He0OX0IUMOCTh

need noTpeOHOCTD, HYX/a; HYKAAThCA (B YéM-1.);
to meet the needs ynoBieTBOpATH NOTPEOHOCTU
neglect 3any1eHHOCTh

neighbourhood Mukpopaiion, xxunoi parioH (pabomot)
neighbourly no6pococenckuii

noble 6maropoHbIit

nuclear saepHbiii

number HEKOTOPOE KOJIMYECTBO; PSJL

note orMe4aTh

Oo

object 11eM1b; IPEAMET; PIEMEHT

objectionable HexxenaTenbHBIN

objective 1nienn

obstruction moMmexa, MpensaTCTBUE

obtain mosy4arsb, mpuoOpeTaTh; JOCTUTAThH
obvious OYeBUTHBIIHI

ocean OKeaH

occupant KUTEIb

occur MPOUCXOIUTh, CITY4aThCsl, UMETh MECTO
odour 3amax

offensive HEMPUATHBIN; OTBPATUTEIbHBIN
offshore HaxosIIIIMIICSA B OTKPBITOM MOPE

off site BHe cTpouTeNbHOM TUIOMIAAKH (3aBOJICKOH)
oil HepTH

only e TMHCTBEHHBI

operate paboTaTh; IPUBOJIUTH B JIEHCTBUE
operation pabora; neicTBUe

opportunity BO3MOXXHOCTb
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in order to JIg TOTO, UTOOBI

ordinary mpocToi, 0ObIKHOBEHHBIN, OOBIYHBIN
origin re MPOUCXOXKICHUE

original mepBoHaYaIbHBIN

otherwise nHaue, B IpOTUBHOM CJIy4ae

outlet BogoBBIMyCK, cOpoc

outline HaMeTUTH B 00X YepTax

output IPOU3BOACTBO, BBIIYCK

overcrowding nepeHacejIeHHOCTh

overflow nepenuBaThCcsi OWn a CBOi, COOCTBEHHBIH
owing to prep 6narojapsi, BCIEJICTBUE
operations MOJUBKa YJIUI]

Pp

palatable BKyCHBI; IPUSTHBIH

panel maHenb

part neraib; 4acThb

particle yactuia

particular ocoObIii, 0COOCHHBIN; OTICTBLHBIN
particularly adv oco6enHo, B 0COOEHHOCTH
pass MPOXOAUTh; ObITh IPUHATHIM, MTOJTYUYaTh 0J0OpEHHE (0 3aKOHe U m.1.)
paste TecTo; TecTooOpa3Has macca

pattern 06pa3€u, MO/EJIb, CXeMa

penetrate npoOHUKATH

percolate npocaunBaThCsi; GUIBLTPOBATD
perform BBITIOJHSTH, UCTIOTHATh

permanent 10ITOBPEMEHHBIM

permanence MpoO4YHOCTh

permit Mo3BoJISATh, pa3peliaTh

pier nupc, TPUCTaHb

pipe TpyOa

pipeline Tpy6ornpoBo

place mecTo;

to take place ciiyyarbcsi, UMETh MECTO
place momemarp

plain mpocToii; HEapMUPOBAHHBIN

plant 3aBojI; mapK CTPOUTENIBHBIX MAIIMH; YCTAHOBKA
plant pacTuTenbHbIN

plaster mTykaTypka

plastics miacTmMaccsl

pollute 3arps3HATH

precipitator 31eKTpoGUIbTP
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precise TOUHbIN

predict npeacka3biBaTh

prediction npenckazaHue

prefabricated 3aBoACKOTr0 U3roTOBIICHUS; COOPHBIN
prefabrication 3aBojicKO€ U3TOTOBIEHHUE
prefer npennoynTaTh

preference mpenMyIecTBo, MpeArnoYTeHNUE
preliminary npeaBapuTenbHbINA

premises COOpyKeHUs, 3AaHus

to be preoccupied 3aHUMATBCS

prepare U3roToBISTh

preparation mpuUroOTOBJICHHE; TOATOTOBKA
preservation n cOXpaHeHHUE

pressing HEOTIIOKHBIM, HACTOSITEIHHBIM
prestressed mpeaBapuUTEILHO HAMPSKEHHBIN
prevail npeobnanate

prevent mpegoTBpaIlaTh

primary nepBUYHbIN; IEPBOCTEIIEHHBIN
prime rnepBOCTENEHHBIN, OCHOBHOM
previous OpeablyIInii

private 4aCTHBIH, JIMUHBIN

process mpouecc

processing o6pabdotka; food

processing 00paboTKa MUIIEBBIX MPOTYKTOB
pollution 3arpsi3Henue

pool Bonoem; Gacceitn

population Hacenenue

possess 001aaaTh, BIaJACTh

possible BO3MOXKHBIN

potential BO3MOXKHBII

pOWer MOIITHOCTh; YHEPTHS;

power station 3J€KTpOCTaHLIHS

power MpUBOANTH B ICHCTBHUE

precast npeBapUTEeIbHO U3rOTOBJICHHBIN, COOPHBII
precede npeaiiecTBOBATh

precipitate ocakaTbcsl, BhIagaTh B BUIE aTMOC(HEPHBIX 0CAIKOB
produce mpon3BOANTH, BEIPaOATHIBATh
production mpou3BOICTBO

project mpoeKT; MPOEKTUPOBATH; BHICTYIIATh
prominent BbIJIAFOIIUICS

properly nomkHBIM 06pa3oM, IPaBUILHO
promote cnocoO6CcTBOBaTh, COJCHCTBOBATD

165



proper I0JKHBIN; PABUIIbHBIN
property CBOWCTBO

proposal npenyioxeHue
prospect nmepcrneKTuBa

protect oxXpaHsaTh, 3alUIIATH
protection 3amuTa; oxpaHa
prove to be oka3bIBaThCs
provide oGecnieunBaTh; MPEAOCTABIATh, JaBATh
provision o0ecrieueHue
proximity 0JIM30CTh

pump Hacoc; Kadatb

pure YUCThIN

purification ouncrtka

purity yucToTa

purpose Ha3HayeHue; 1eb

Qq

quality kauecTBO

quantity KOJIMY€CTBO

quay MpUCTaHb; HabepeKHAs
quiet TUXH, CIOKOWHBII

Rr

radiant TyducThIN

raise HOIHUMATh

range mpejaes, AMamna3on

rank OTHOCHUTD K KaKOW-JI. KATETOPUH
rapid ObICTpBIi

rapidly 6sicTpo

rapid-hardening GpICTPOTBEPACIOIIHIA
rate CKOpOCTb; TEMII;

at a rate co CKOPOCTBIO

raw ChIpoii, HeOOpaOOTaHHBIH

ray ny4

reach pa3max, B3JeT; J0CTaBaTh, TOCTUTATh
readily nerko

realize SICHO TOHUMATh; PEaTU3UPOBATH
reason MpUYNHA; OCHOBAHHE

receive mojay4yaTh, IPUHUMATh

recent MOCJICAHUM, HEJJaBHUI

recently HeTaBHO

recognize MpuU3HaBaTh
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recreation OTAbIX

reduce yMeHbIIaTh, TOHUXKATh

refer to UMeTh OTHOIIIEHUE, OTHOCUTHCS
with reference to ¢ yueTom, co CChUIKOM Ha
refinement ycoBepIieHCTBOBaHUE; yTOUYHEHUE
refrigeration oxnaxaeHue

refrigerator X0JOUILHUK

refuse Mycop; oTOpocCHI

regard paccMaTpuBaTh, CYUTATh

with regard to B OTHOILIEHHH; YTO KacaeTcs
regardless He3aBUCHMMO OT, HE B3Upas Ha
reinforced apMUpOBaHHBIN; YCUTIEHHBIH
reinforced concrete xene300eToH
reinforcement apmarypa

reinterpretation HOBO€ TOJIKOBaHUE

to be related ObITH CBSI3aHHBIM

relation oTHomIeHwME; in relation to OTHOCHUTEIBHO
relationship oTHOIIEHNE

relative OTHOCUTEIbHBIN

relatively oTHOCHUTENnBEHO

reliable HagexHbIM

rely mojaratbcsi, HaIeAThCS

remain ocTaBaThCs

remember MTOMHHUTH, BCIOMHHATH

remote OTJAJICHHBIN

removal ycTpanenue, yaaneHue

remove yaansiTh

render UCTIOJIHATDH, TPUBOANTH B KaKOE-THMOO COCTOSIHHE
renew BO300OHOBJIATH, OOHOBJIATH

repair peMOHT

repetition MOBTOpEeHUE

replace 3aMeHsTh; BO3BpAIaTh HA MECTO; BHITCCHSTh
represent mpeaCTaBIISATh

require TpeOOBaTh

requirement MOTpeOHOCTh; TPEOOBAHME
requisite HeOOXOAUMBIN, TPEOyEMBIii
research uccrienoBanue, N3bICKaHUE
research rcciieqoBaTh

reservoir BoJJ0eM; BOAOXPaHUIIHIIE
residential >xuoi

resistance CTOHKOCTh; COMPOTUBIICHHE
resistant CTOMKUIL; IpOYHBIN
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resources pecypcbl, BO3MOKHOCTH

respect yBaxkaTb; COONI0aTh; UMETh OTHOLIEHUE;
with respect to = In respect to B OTHOILIEHUH, YTO KacaeTcs
responsibility OTBETCTBEHHOCTH

result pe3ynbTat, HCX0; to

result in mpUBOAUTH K, JaBaTh B Pe3yJIbTaTe
retaining wall mognopHas crena

retract BTAruBaThbCA

reveal OTKpbIBaTh, 0OHAPYKHBATh

reverse 00paTHoe HampasieHue (perepc)
revolve Bpamarh(cs)

rigid >KeCTKHil; CTporuii

rise MmoabeM;

to give rise to gaBaTh MOBOJ

road mopora

rock-like kaMHeTI0JOOHEBIN

rod cTep>KeHb; Py T

rope KaHar; Tpoc

rotate Bpaiatb(csi)

route MyTh;, MapuIpyT

run off cTox (BojbI)

run out UCTOMIATHCS

rural cenbckuii

Ss

safe Haje)XHBIN; 0e30IaCHBIN

safety HaJ1e’KHOCTB; O€30MaCHOCTD
(the) same TOT ke caMblii

sanitary TMTHEHUYECKUI

sanitation 03/10pOBJICHUE; YIIYUIIEHUE CAHUTAPHBIX yCIOBUN
satisfaction y1oBIeTBOpEeHHE
satisfactory y/10BiI€TBOPUTEIBHBIN
satisfy y10BIETBOPATH

saturate HachIIATh

saturated HaCBIILIEHHBIN

save 9KOHOMHUTb

scale macira0;

large-scale mupoxomMaciTaOHbIN
search mouck; uccnegoBanue
security 6€301acHOCTb; Ha/IeKHOCTh
select BEIOMpATH

selection BeIOOD
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scientific Hay4HbII

semi- noxysemi-rigid moayKecTKui

Sense CMbICJI, 3HaueHue; In

any sense B JJ1000M cMbIcie; In

the same sense B TOM e CaMOM CMBICJIE
scope pa3Mmax; 00beM (HMCIOJIb30BaHMS)
separate pa3JIensaThCs), OTACHATHCS )

Serve CIy>KUTb, 00CITyKHBaTh

set cxBaThIBaThCsA (0 OETOHE)

settle out ocaxknaTbcs, JaBaTh 0Cag0K
settle on omyckatbcs Ha

sewage CTOYHBIC BOJIbI

sewerage KaHaJIU3aIus

sewer KaHaJu3aluoHHas TpyOa

shape ¢opma; ouepranue; to

take shape npuHsATH onpeneaeHHy0 GopMy
shadow TeHb

shelter ykpbITHe, KpOB; 3aIUTa; YOSKUIIE
shelter maBaTh NPUIOT, CITY>KUTh YOEKHUIIEM; 3aIUIIATh
shipbuilding cynoctpoenue

shopping centre TOProBbIil IIEHTP

shortage HemocTaTok, HEXBaTKa

shore Geper (MOpcKoi)

shovel jomara; coBok

significant BayXHbIN, 3HAYUTEIBHBIIN
significance Ba)XHOCTb, 3HAUCHUE

signify 3Ha4YUTh, O3HAYATH

single a 0IMH, €IMHCTBEHHBIN
simultaneously ogHOBpeMeHHO

simulate BOCIpOU3BOAUTE; MOXOAUTH (Ha YTO-1.)
similar mogOOHBINH, CXOKUH

since ¢ TeX Mop Kak; TaK Kak

site cTpouTeIbHAs UIONIAIKA;

site planning manupoBaHue padboT Ha CTPOUILIONIAIKE
situated pacronoXeHHbIN, HAXOASIUNUCA B KAKUX-JI. YCIIOBHUSX,
00CTOATENbCTBAX

size pa3Mep; BEIMYHUHA

skill uckycctBo, MacTepcTBO

skilled kBanupuLMpoBaHHBIHI

skyscraper HeOOCKpeO

slab muTa

slag nutax; okannHa
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slope HaKJIOH; KIIOHUTHCS, UMETh HAKIIOH

society 00111eCTBO

social oO1ecTBeHHbBIN

soil mouBa; rpyHT

solve (pa3)pemiars (mpoodsiemy)

solar coJIHeUHBIN

solid TBepIblil; CIIONIHOM; 1IEIbHBIH

solution pemenue, paspeiieHue (MpooJIeMbl U T.11.)
somewhat indef. pron; ado 4T0-TO; KO€-4TO; 10 HEKOTOPOH CTEIEHU
source UCTOYHUK

space MpOCTPaHCTBO

speed CKOpPOCTh

speedy OBICTPBINA, CKOPBIN

spillage yreuka (HedTH)

spillway Bomocius

in spite of HecMoOTps Ha

spring poAHUK, K04

stability ycTOHYMBOCTh

stable ycToiYnBbIN

standard TUMOBO, HOPMaJIbHBIN;

standard of living *u3HeHHbI! YpPOBEHb

standpoint Touka 3peHus

state rocy1apCcTBO; COCTOSIHUC, 3asIBJIATh

statement yTBEp>KJICHUE, 3asIBJICHUE

supply ogava (Bo3ayxa); cHaOKeHUE

support ornopa; TMOAAePKUBATh, OBITh OCHOBAaHUEM
supreme. HanboJsee BaKHbBIN

survey Tonorpaduieckasi CbeMka

survive yIeneTh; IpoJ0JKaTh CYIECTBOBATh, BEDKUTH
survival BeDKHBaHME

suspended B3BEIICHHBIHN (XUM.)

surround OKpyXaTh

surrounding(s) OKpy>keHHe

Tt

task 3amaya
technique(s) meTona(sl)
technology Texnuka
tenant xxuJiien, )KUTeJIb
tend UMETh TEHICHIINIO
tensile pacTsaruBaronui
tension pacTshKEHHE
term CpoK; Ha3bIBaTh;
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in terms of B cMbICTIE; C TOYKU 3PEHUS
terminal mopT npunucku

test ucrpITaHUE

therefore nmosromy

thermal TernoBoii

thorough TmarensHbIi

thoroughly TmarensHo

threaten yrpoxarb

thus Takum 06pazom, Tak

tide oTnuB, NpUIUB

tight mmoTHBII

timber gepeBo; jecomaTepuan
time-consuming OTHUMAIOIINI MHOTO BPEMEHU
total oOmMii, Bech

tower OaiHs

trade Toprosius

traffic mopoxHOE ABUKEHME, IEPEBO3KH;
through traffic ckBo3Hoe ABMKEHME

training oOy4yeHue, MOAroTOBKa
transformation pekoHCTpyKIus, TIpeoOpa3zoBaHuE
transmission nepeaaya

transmit nepenaBaThb

treat oOpabaThIBaTh

treatment 0OpabOTKa; OUHCTKA

trench kanaBa, TpaHues

trend HampaBieHUE, TEHICHIIUS

true cripaBeNIUBbBINA; HCTUHHBIN, HACTOSLIAN
turbine TypOuHa;

reversible turbine oOpaTtumas TypOuHa (TypOoHacoc);
reaction turbine peakTuBHas TypOUHa

turn (on, off) BK/IIOUaTh; BHIKIIOYATH;

in turn B CBOIO ouepe/ib

type Bua, TUII

Uu

ultimate npenenbHbIN

undergo moaBepraTbCs, MpeTeprieBaTh
undersoil moanoYBEHHBIN CIIOH
uniform ogHOPOHBIN; OTMHAKOBBIN
unifying o0be IMHSIOIIHIMA

unit AJIEMEHT; YCTaHOBKA; OJI0K
unless eciu He, MOKa HE
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unlike B oTyinune ot

urban ropojckoit

urgent CpOYHBII; KpaiiHe HEOOXOAUMBII
urgently kpaiiHe BaxXHO

use MpUMEHEHUE, UCTIOJIb30BaHUE
utilize ucnoynb30BaThH

Vv

valley nonuna

value 3Ha4YeHME; IEHHOCTh

valuable 1iennbIit

variable nmepemMeHHbIN

variation BapuaHT; pa3JInuuB

variety paznoobpasue

various pa3HOOOpa3HbIN, pa3TNIHBIN
vary pa3iu4aThCs, N3MEHSATHCS
volume 06bemM

valve BeHTUITb

vapour nap

vast OOIITMPHBIHA

vehicle it MammHa; TPAHCIIOPTHOE CPEJICTBO
(the) very camblii; IpeaeIbHBIMN

vessel cyHO

VIEW IIEJIb;

with a view ¢ 11eJ1b10;

from the point of view ¢ Touku 3peHus
violence HHTEHCUBHOCTb

visible 3puMbIii, OUeBUTHBII

visually 3puTensHO, HarJIsIHO

vital >)KU3HEHHO HEOOXOIMMBIN, Ba)KHBIM
volume o0beM

Ww

want HEI0CTaTOK;

for want of u3-3a HemocTaTka

running water BOJOTPOBO/I

water-hole ckBaxxuHa (BOJIOHOCHAsI)
water sources BOOJHBIC HICTOYHUKH
watertightness BOJJOHEIPOHUIIAEMOCTh
waste 0TX0/1bl, OTOPOCHI; Oecrose3Has TpaTa
way IyTh; CII0C00;

In such a way Tak; Takum oOpa3zom
well xonoger;
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drilled well apTe3nanckuii koioaern
as well as Taxxe, Tak ke Kak s
as well Takxe, kpome TOro
weigh B3BeLIUBATH;

weigh against cpaBHUBATH
weight Bec

whatever kakoi Ob1 HU

wheel koneco

whereby nocpencTBom uero
wherever rne Ob1 (TO) HU OBLIO
(the) whole nienoe; Bce; as

a whole B niesiom

whole Bech, 11€JIBIN

wholesome none3HbIi

wide mmpokuii

width mmpuna

will Boms

winch sebenka

Wise pa3yMHbIN

withstand Bbiep)UBaTh, CONPOTUBIATHCSA
wood nepeBo; recomaTepualn
workability 06padaTbeiBaeMOCTh

Xx
X-Tays PEHTT€HOBCKHUE JTyUH

Yy
yard ILIOIIAIKA, 3aBOJI JJIS1 OTJIMBKH KEJIE€300€TOHHBIX U3AEINI
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A, amp.
ABC

abs.

a.c.
amp-hr
anhyd.
a.p.
approx.
at.

arm.
aq.

b.p.
B.T.U.
c.C.
c.g.

cgs

cfin
cfs
c.m.
cm
coeff.
conc.

const.
crit.
cryst.

cu ft

cu in
cumorm’
d or dia
d.

db

d.c.
decomp.

APPENDICES

Appendix 1

Abbreviations Used in Science

ampere
plastics

absolute
absolute value

alternating current
ampere-hour
anhydrous
atmospheric pressure
approximately
atomic

atmosphere

aqueous

boiling point

British Thermal Unit
cubic centimeter
centre of gravity
centimeter-gram-
second (system)
cubic feet per second
cubic feet per minute
cubic meter
centimeter
coefficient
concentration
concentrated
constant

critical

crystalline

cubic foot

cubic inch

cubic meter
diameter
decomposed

decibel

direct current
decomposition

Awmriep (€. CHIIBI TOKA)

TIACTMACCHI, COCTOSIINE U3 TPEX
MOHOMEPHBIX XHMHKATOB — aKPHJIOHHTPH-
na, OyTaaueHa u CTUpoJa

a0COJTIOTHBIM
abconmoTHOE
BEJIMYMHA
MEPEMEHHBINA TOK

amrep-yac

0€e3BOIHBII

aTMoc(epHOE AaBJICHUE
MPUOIU3UTETBHO

ATOMHBIN

aTMocdepa

BOJTHBIN

TOUYKa KUTICHUS

Bpuranckas teroBas enuHUIIA
KyOHUYeCKU CAaHTUMETP
HEHTP TSHKECTH
cucTteMa  €JIMHHII
cexynzaa (CI'C)
KyOunueckue GyThl B MUHYTY
KyOuueckue QyThl B CEKYHIY
KyOHUYeCKHil METP

CaHTUMETP

KO3 UIMEHT, KOHCTAHTa
KOHIICHTPAIHSI
KOHIIEHTPUPOBAHHBIN

KOHCTaHTa, MOCTOSIHHAS BEJIMYMHA
KPUTHYECKUI

KPUCTANINYECKUI

KyOuueckuit gyt

KyOHWYEeCKHH TI0HM

KyOHuecKuil MeTp

3Ha4YEHHE, a0coJIroTHAs

CaHTUMETP-TPaMM-

TUaMEeTp
pacIleTICHHbIN, PaCIaBIIUKACS
neuuoden

IIOCTOSIHHBIN TOK, IIPSIMOM TOK
pazioKeHue
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deg degree rpamyc

C degree Centigrade rpaaycsl o mkaine Lenbcus

F degree Fahrenheit rpaaycsl 1o mkane @apenreita

K degree Kelvin rpanycsl no mkaine Keinpsuna

R degree Reaumur rpaaycsl no mkaie Peomropa

dil. dilute paz0aBisATh

dist. distilled NeperHaHHbIN

doz dozen JIIOKUHA

e.m.f. electromotive force AJIEKTPOABMKYIIAS CUla

eq. or eqn. equation ypaBHEHHE

expt. experiment 3KCIICPUMCHT

fig. figure (diagram) WJUTIOCTPALUs, PUCYHOK, YEPTEK

f.p. freezing point Touka (t°) 3amep3anusi, 3aTBEpICBaHMUS,

KPUCTAIUTU3AINH

fpm feet per minute (GyTbI B MUHYTY

fps feet per second (GyThI B CEKYHIY

fps foot-pound-second cucrteMa QyT-PyHT-ceKyHIa
(system)

f.s.d. full-scale deflection ~ oTkJIOHEHHE Ha MMOJIHYIO IIKATY

ft foot, feet byt (oxoio 30,5 cm)

g gram rpamMm

gal gallon rajutoH (B Aurimu = 4,54 1, B CILIA = 3,78 )

G.L.C. Gas Liquid ra3o-xugkocTHas xpomarorpadus
Chromatography

gpm gallon per minute raJuyioH B MUHYTY

H henry (electricity) TeHPU (€0. UHOYKMUBHOCMUL)

h. or hr hour yac

hp horsepower JIoMIaInHAasl cuiia (€. MOIIIHOCTH)

Hyd. hydrated TUAPATHPOBAHHBIN

1.e. insoluble circuit UHTETPUPYIONIas LEeTh

1.e. (id est) that is TO €CTh

insol. insoluble HEpacTBOPUMBII

1ps inches per second JIOMMOB B CEKYH]Y

IR infra-red uH(ppaKkpacHbIi

L. insoluble residue HEPAaCTBOPUMBI OCTATOK

] Joule JKOYJTb

kc kilocycle KHJIOT€PIT

kg kilogram KHJIOTpaMM

kg-m kilogram-meter KHJIOTPaMMOMETP

kg/m’ kilograms per cubic kuiorpamMm Ha KyOMUECKHIl METP
meter

km kilometer KHJIOMET]

kv kilovolt KWJIOBOJIBT

kw kilowatt KWJIOBATT

kwhr kilowatt-hour KUJIOBATT-4ac
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b
Ib-ft
Ib-in
liq.

M or mu

ma
max.
MeV
Mf
mg
min.
min

MMF
m.p.
mph

NR
0z

ppm
ppt.
psi

psf

PVC
R.F.
r.a.m.
r.d.
r.h.

r.m.m.

r.m.s.

Ips
SBR

sec
sol.

litre

pound

pound-foot
pound-inch

liquid

meter

micron

microampere
milliampere
maximum
megaelectronvolt
microfarad

milligram

minimum

minute

millimeter
micromicrofarad
melting point

miles per hour
millivolt

natural rubber

ounce

potential difference
parts per million
precipitate

pounds per square
foot

pounds per square
inch

polyvinyl chloride
radio frequency
relative atomic mass
relative density
relative humidity
relative molecular
mass

root mean square
revolutions per
minute

revolutions per
second
butadiene-styrene
rubber

second

soluble

JUTP

bynT

dyHTO-OyT
dyHTO-10MM
JKUJIKOCTB; JKUJIKUHU
METp

MUKpPOH

MHKpOaMIiep
MUJTHAMIIEP
MaKCUMYyM
MEradJIeKTPOHBOJIBT
MUKpodapaaa
MUJUIATPAMM
MUHUMYM

MUHYTa

MUJUTAMETP
MUKpOMHKpodapaaa
TouKa (t°) maaBJIeHUs
MUJIb B 4ac
MUJUTHBOJIBT
HaTypaJIbHBIN Kay4dyK
YHIUS

Pa3HOCTh TIOTEHIIUAJIOB
MUJUTHOHHBIC JTOJTA
0CaJI0K; OCaXX/1aTh

t GyHTBI Ha KBagPaTHBIA PyT

h naBnenue B pyHTax Ha KBajapaT
nonuBuHuIxII0pU (I1BX)
BBICOKAs 4acTOTa

OTHOCHTEJIbHAS aTOMHAs Macca
OTHOCHTEJIbHAS IIJIOTHOCTH

OTHOCHUTCJIbHAsA BJIA)KHOCTDb
OTHOCHUTCJIbHAS MOJICKYJIIpHAA MaccCa

Cpe/Hee KBaIPaTUIHOES
000pOTHI B MUHYTY

000pOTHI B CEKYHIY
OyTaJiMeH, CTUPOJIbHBIN KaydyK

CeKyHJAa
pacTBOPUMBIIA
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soln.
sp.

sq.
sq.ft.
sq.in.

s.t.p.

temp.
u.v.

v.or V.

va.
vac.

vol.
V.R.

wt.

yr

solution
specific

square
square foot
square inch

standard temperature

and pressure
temperature
ultra-violet

volt

volume
volt-ampere
vacuum
vapour density
volume
velocity ratio
watt

weight

yard

year

Zero

pacTBoOp

crienupUIecKrii, KOHKPETHBIN, TOYHBIMH,
YAEIbHBIN

KBaJIpart, II0Mab, IPIMOYTOJIbHUK
KBaJpaTHBIA QyT

KBAJIPATHBIN TFOUM

CTaHJIAPTHBIE YCIOBUSA

TeMIepaTypa

yJbTpaduoieToBas 001acTh CIEKTPa,
yIbTpa(HOIeT; yIbTPapHOIETOBBIN
BOJIBT

TOM

BOJIbT-aMIIEP

BaKyyM, pa3peKeHue; BaKyyMHBIH
TUIOTHOCTH TIapa

o0BeM

K03 (HUIIMEHT CKOPOCTU

BaTT

BEC

pa

ron

HOJTb

179



Appendix 2

Latin Words and Abbreviations

a acre aKp
A.D. anno domini HaIlen pbl
a.m. ante meridiem before | 1o momyaHS
noon
apriori 3apaHee, HE3aBUCUMO OT HAIIEro OMbITa
B.C. before Christ JI0 HAIIICH JPBI
cf. confer = compare CpaBHHU
c,ca circa NpUOIU3UTEIHHO, OKOJIO
e.g. (exempli gratia) =for | Hanpumep
example
etal. [et '&l] et alii=and others U Apyrue
etc. et cetera =and so on, | ¥ Tak jgajee
and so forth
et seq. or et|et sequentia =and the | u namee
seqq. following
ib, ibid. ibidem = in thesame | Tam ke
place
id idem = the same TOT K€
Le. id est = that is TO €CTh
in situ Ha MeCTe
N.B. nota bene MpUMEYaHUE, OTMETKA
op. cit. opere citato (a work | B uuTUpyemMom Tpyne
cited)
p.a., per an. per annum =yearly €XKETOIHO, B TOJ
pct per centum = percent MPOLICHT
p.m. post meridiem =after | mocne momyaHs
noon
pro et con pro et contra =for and | 3au mpoTUB
against
sc or scil scilicet =namely a UMEHHO
terra HEe3HaKoMast 00J1acTh
incongnita
vice versa the opposite of what has | Hao6opoT
been said
viz videlicet - that is to say, | To €cTh, a UMEHHO
in other words
Vs. Versus MIPOTHB
V.V. vice versa = Hao00poT
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Appendix 3

Mathematical Symbols

+ plus 1) troc
2)3HaK ILTI0C
3) monoXKuTENbHAS BEIMYMHA
JI00AaBOYHBIN, IOTOJIHUTEIIHLHBIN
- minus 1)munyc, 63
2)3HaK MHHYC
3)oTpuiarenbHas BeIUYMHA
OTpHUIIATEIbHBIN
+ plus or minus TUTFOC-MUHYC
X nm [ multiplication sign 3HaK YMHOXEHUS
. point TOYKA (8 0ecAmuuHbIX Opoosix)
/ (mnu:, division sign 3HaK JeJIeHUs
WJIH - )
1) ratio sign 3HaK OTHOLLICHMS
2)1s to OTHOCHTCS K
1) sign of proportion 3HaK MPONOPLHH
2) equals, as paBHSETCS, PABHO
(is) divided by MOJ/IEJIEHHOE Ha
= 1) sign of equality 3HaK paBEHCTBA
2) equals, (is) equal to paBHSETCS, PAaBHO
# (is) not equal to HE PaBHO
~ approximately equal MPUOU3UTEIIHHO PAaBHO
= is equivalent to/ is identical | TOXeCTBEHHO-paBHBIN
with
> greater than OoJpIe (Jem)
< less than MeHbLIE (YeM)
> equal or greater than OoJipliie (4em) Wi paBHO
=< equal or less than MEHBIIIE (4e€M) WU PABHO
o0 1) infinity 0ECKOHEYHOCTh, OECKOHEUHO YIalCHHAS
TOYKA
2) infinite OECKOHEYHBIN
o varies as/is proportional to | mponopIHOHATBEHO YeMY-JTH00
3:9::14:12 three 1s to nine as four is to | 3 k 9 oTHOCHUTCH, Kak 4 K 12
twelve
€ is an element of (a set) SIICHUJIOH; SIBJISICTCS 3JIEMEHTOM
MHOYXECTBA
O is not an element of (a set) | He sIBAsSETCS IEMEHTOM MHOXECTBA
gor{} is an empty set MyCTO€ MHOKECTBO
N intersection 3HaK nepeceyeHus (MHOXKECTBA)
U union 3HAaK 00beAMHEHMsI (MHOKECTBA)
X! [eks] to the power four/to X B 4-11 cTeneHu
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the fourth power

T Pi nu (4ucio gu)

r [a: (r)] = radius of circle p (pagmnyc)

nr’ pi r squared nu p KBaapart
(formula for area of circle

n! n factorial H (pakTopuan

a a star @ CO 3BE3JI0YKOM

a a prime a IWTPpUX

a a second prime wiu a JBa MITpUxa
a double prime

a a third prime wuau a TpH ITpUxa
a triple prime

b, b sub one wu b first 6 OJIMH (6 C UHJIEKCOM OJIUH)

b, b sub two wiu b second 6 nBa (6 c UHACKCOM JIBa)

Cm c sub fn wiu c m-th cM (€ C MTHIACKCOM M)

a a first prime @ OJIUH IITPUX

a , a second, second prime a JBa MTPUX

an a sub ot wiu a, m-th a PMTOE

b. b prime, sub ¢ uau 6 1IeTOe MTPUX
b sub ¢, prime

log logarithm Jorapudm

sin sine CHHYC

Ccos cosine KOCHHYC

tan,tg tangent TAHI'CHC

ctn,cot cotangent KOTAaHI'€HC

sec secant CEKaHC

csC cosecant KOCEKaHC

X summation 3HaK CYMMMPOBAHMS

dx differential of x nuddepeHiman x

dy/dx derivative of y with MPOU3IO/IHAS ) TIO X
respect to X

d’y/dx* second derivative of y BTOpasi MPOU3BOJIHAS ) O X
with respect to x

d"n/dx" n-th derivative of y with n-5 TIPOU3IOHAS Y TIO X
respect to X

I integral of WHTETPA OT

[ f(x) dx integral of a function uHTErpasl OT GyHKIHUH f(X) 10 dx

of x over dx

",

integral between limits
g and m

MHTErpaji B Npeenax oT n 10 m

| X | absolute value of x a0COJIIOTHOE 3HAYCHHE X
% per cent IPOLICHT

\ square root (out) of KBaJIPaTHbIN KOPEHb U3
3\/ cube root (out) of KyOu4ecKuil KOpeHb U3
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n-th root (out) of

KOpPEHb N-U CTENIEHU U3

brackets pl

square brackets pl.

KBaJIpaTHBIC CKOOKH

0 parentheses p/, KpYyTIJible CKOOKH
round brackets pl

{} braces pl burypHsie CKOOKH

| parallel to napaJyIeIbHO

° degree rpaayc

’ 1) minute MHUHYyTa
2) foot, feet byT, PyTHI

” 1) second CeKyHa
2) inch JFOUM

nl| angle yToJ

n right angle PSIMOM yroJ
perpendicular NEPIEeHANKYIISIP, MEPICHIUKYIAPHBINA
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Appendix 4

Numerical Expressions

[N GB and other European countries
1000 000 000 = 10’
a/one billion a/one thousand million(s)
1000 000 000 000 =10"
a/one trillion a/one billion

1 000 000 000 000 000 = 10"
a/one quadrillion  a/one thousand billion(s)
1 000 000 000 000 000 000 = 10"
a/one quadrillion  a/one trillion

VULGAR FRACTIONS DECIMAL FRACTIONS

1/8 an/one eighth 0,125 (nought) point one two five

1/4 an/one quarter 0,25 (nought) point two five

1/3 an/one third 0,33 (nought) point three three

1/2 an/one half 0,5 (nought) point five

3/4 three quarters 0,75 (nought) point seven five
Notes:

1. In the spoken forms of vulgar fractions, the versions and a half/
quarter/third are preferred to and one halfiquarter/third whether the measurement
is approximate or precise. With more obviously precise fractions like 1/8, 1/16,
and one eighth/sixteenth is normal. Complex fractions like 3/462, 20/83 are
spoken as three over four-six-two, twenty over eighty-three, especially in
mathematical expressions, e.g. twenty-two over seven for 22/7.

2. When speaking ordinary numbers we can use zero, nought or oh for the
number 0; zero is the most common US usage and the most technical or precise
form, oh 1s the least technical or precise. In using decimals, to say nought point
five for 0.5 1s a more precise usage than point five.

3. In most continental European countries a comma is used in place of the
GJ3/US decimal point Thus 6.014 is written 6,014 in France. A space is used to
separate off the thousands in numbers larger than 9999, e.g. 10 000 or 875 380.
GB/US usage can also have a comma 1n this place, e.g. 7,500,000. This comma
1s replaced by a full point in continental European countries, e.g. 7.500.000.
Thus 23,500.75 (GB/US) will be written 23.500,75 in France and Russia.
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Appendix 5

Reading Mathematical Symbols

1/2 a (one) half

1/6 a (one) sixth

a three fourths

0 nought = zero

0.5 (nought) point five

0.004 (nought) point two naughts four = two oes four=point
zero zero four

0.28 nought point twenty eight

2.50 two point five (nought)

53.46 fifty-three point four six = five three point four six

10,000 ten thousand

a’ a to the power of zero

a’ a squared

a a cubed

10 the minus fifth power of ten = ten to the minus fifth
power

10° ten to the second (power) = ten squared

10" ten to the minus first (power)

10° ten to the third (power) = ten cubed

a= a equalsbh = a isequaltod

a#b a isnotequal to b

a>b a is greater than b

a<b a 1isless than b

a>>b a is much greater than b

a<<b a is much less than b

a~b a 1is approximately equal to b

ap a subb — a subscripth

a+b aplus b

a—>b a minus b

axb a times b = a multiplied by b

a+b a divided by b

a/b a overb

ab/cd a times b over c timesd

[a] a 1in brackets

(a) a 1in parentheses

() round brackets

[] square brackets

185




% per cent
52% fifty-two per cent
dx differential of x

]

the integral of

Il

double integral

<y

x squared divided by y cubed in parentheses to the
m-th (power)

NA

square root of a

fa

third (cube) root of a

In x

natural logarithm of x

Log x

common) logarithm of

Logp2 =0.30103

logarithm of two to the base ten is naught point three
naught one naught three

Appendix 6

Measurements (Inantimate)

in inch (es) sq inch (es) cu in cubic inch (es)
ft foot/feet | sq ft square foot/feet cu ft cubic foot/feet
yd yard/ (s) | sqyd square yard/ (s) cuyd cubic yard/ (s)

- mile (s) - square mile (s) - cubic mile (s)
mm |millimeter (s)] mm’® | square millimeter (s) | mm® | cubic millimeter (s)
cm |centimeter (s)| em? | square centimeter (s) | em™cc | cubic centimeter (s)

m metre (s) m’ square metre (s) m’ cubic metre (s)
km |kilometre (s)| km® | square kilometre (s) - cubic kilometre (s)
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Appendix 7

Weights and Measures

length Metric GBandUsS
10 millimetres (mm) =1 centimetre (cm) 0.3937 inches (in)
100 centimetres =1 metre (m) 39.37 inches or

1.094 yards (yd)

1000 metres =1 kilometre (km) 0.62137 miles or
about 5/8 mile

surface

100 square metres (m°) | =1 are (a) 0.0247 acres

100 acres =1 hectare (ha) 2.471 acres

100 hectares =1 square kilometre 0.386 square miles

(km’)

weight

10 milligrams (mg) =1 centigram (eg) 0.1543 grains
100 centigrams =] gram (g) 15.4323 grains
1000 grams =1 kilogram (kg) 2.2046 pounds
1000 kilograms =1 tonne 19.684 cwt

capacity

1000 millilitres (ml) =1 litre (1) 1.75 pints or

10 litres =1 decalitre (dl) 2.101 US pints

2.1997 gallons or
2.63 US gallons
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Appendix 8

Quantities, Units and Symbols

QUANTITY SYMBOL SI UNIT SYMBOL DERIVATION
acceleration a ms-> - velocity/time
acceleration due to g m s-> - velocity/time
gravity
amount of n mole mol mole fraction (n) used
substance
Amplification n a ratio - -
factor
angle 0,0 - - -
of incidence i degree or ° -

radian
of refraction r degree or © -

radian
Bragg 0 number - -
critical c degree or © -

radian
anode slope Ra ohm Q FAAVAFAN VA
resistance
area A metres square | M Ixb
atomic number Z a number - number of protons
Avogadro constant L,N, number - -
breadth b metre m fundamental unit
capacitance C farad f charge/p.d
charge, electric Q coulomb c current X time
on electron e coulomb c 1-6x10"c
conductance G ohm Q! reciprocal of

resistance
current, electric I ampere a fundamental unit
decay constant A a ratio -
density p kg m™ - m/V
distance along S metre m fundamental unit
path
efficiency n a ratio - work output/work
input

Electrochemical Z gC! - mass/charge
equivalent
Electromotive E volt \Y energy/charge
force
electron e
energy E joule J Nm
kinetic Ex« joule J N m. E,=Smv’
potential E, joule J N m.E,=mgh
Faraday constant F coulomb mol” | C mol’ 96 500 C mol™
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field strength, E Vm' - potential gradient:

electric p.d./dist.

magnetic H ampereturns - current X no. of turns

flux, magnetic ) weber Wb e.m.f./rate of change
of flux

flux density B tesla T flux/area

focal length f metre M -

force F newton N kg m s~

free energy 4G joule J -

frequency f hertz H, oscillations/time

gas constant r joule J energy

half-life, ti second S fundamental unit

radioactivity

heat capacity C JK! - quantity of heat/
temp, rise

heat of reaction & joule J heat energy

heat capacity, c JK kg - heat capacity/mass

specific

heat, quantity of q joule J energy

height h metre m fundamental unit

image distance \ metre m fundamental unit

inductance, mutual | M henry H induced e.m.f./rate of
change of current

self L henry H -

intensity of radiation | I a number - -

latent heat L joule J quantity of heat

—, specific | Jkg' - quantity of heat

—, molar Ln joule mol! J quantity of heat

length 1 metre m fundamental unit

magnetizing force H ampereturns - -

magnetic moment m Wbm - torque in unit
magnetic field

magnification, linear | m a ratio - -

mass m kilogramme kg fundamental unit

— number A a number - number of neutrons
+protons

molar volume Vi (dm’) - volume of 1 mole

molar solution M a ratio - moles/dm’

moment of force - Nm - force x perp. distance

neutron number N a number - number of neutrons

number n - - -

of molecules N - - -

of turns on coil n a number - -

order of spectrum p a number - -

object distance u metre m fundamental unit

peak current Io ampere A see current

peak e.m.f. Eo volt A\ see e.m.f.

period T second S fundamental unit
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permeability 0 Hm' - henry/metre

of vacuum Lo Hm' - -

relative Ur a ratio - u=p/ to

permittivity £ ™! - farad/metre

of vacuum €0 Fo! - farad/metre

—, relative & a ratio - - €/ g

Potential, electric \Y volt A% energy/charge

Potential difference | V volt \Y energy/charge

power P watt \% J S'l

pressure P pascal P, N,,"%: force/area

Radius r metre m fundamental unit

Reactance X ohm Q Eolo

Refractive index n a ratio - -

Resistance R ohm Q p.d./current

Resistivity, electrical | p ohm-metre - resistance x length

Relative density d a ratio - Pout/Pwater

r.m.s. current Tims ampere A see current

r.m.s.voltage V s volt \Y see e.m.f.

slit separation S metre m fundamental unit

tension T newton N see force

temperature, Celsius | 0 degree C °C from kelvin

Temp.,interval 0 degree °or K -

Temp., absolute T kelvin K fundamental unit

thickess d metre m fundamental unit

Time t second S fundamental unit

Torque T N m - see moment

Tirns ratio T a ratio - NNgee/Nprim

(unit of electricity) - k Wh - kilowatt x hour

Velocity u, v ms’” - distance/time

-, angular ® second ! s angle/time

- of e.m. waves Cc ms’ - -

- of sound N ms”' - -

Volume \% metre cubed m’ Ixbxh

Wavelength A metre m fundamental unit

Work w joule J force x distance
(N*m)

weight W newton N kgms ~ or mg
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Appendix 9

Letters Used as Symbols for Quantities

(¢}
—
—+
(¢}
-

Quality

area, mass number

acceleration

magnetic flux density

breadth

capacitance, heat capacity

specific heat capacity, velocity of e.m. waves in vacuum, critical angle

relative density, thickness, distance apart

m|e|o |l |wm|® (>

energy, electric field strength, electromotive force. Ex kinetic energy,
E, potential energy, Ey peak e.m.f.

charge on electron (or proton), an electron

Faraday constant, force

frequency, focal length

free energy conductance

acceleration due to gravity

magnetic field strength, magnetizing force, heat of reaction

height

— =z ()= ||e

intensity of radiation, electric current

el
(=3

peak current

angle of incidence

a constant

| =

self-inductance, latent
heat, Avogadro constant

molar latent heat

=
=

length, specific latent heat

mutual inductance, molar
solution

=

mass, electromagnetic
moment, magnification

z

number of molecules,
neutron number

)

Avogadro constant

Z\Z

a number, refractive index,
number of moles, a neutron

power

pressure, order of a spectrum, a proton

electric charge

quantity of heat

resistance

= |me o [

[

anode slope resistance,
molar gas constant

—

angle of refraction, gas
constant (nR), radius

distance along a path, slitseparation
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period, thermodynamic
(absolute) temperature,
torque, tension, turns ratio

-

time

-t
)

half-life

initial velocity, velocity of molecules, object distance

volume, electrical potential, potential difference

3

molar volume

velocity, image distance,
velocity of sound

weight

work

reactance

atomic number

charge on ion, electrochemical equivalent

an angle

an increment (finite)

permittivity

efficiency

temperature (Celsius), temperature difference, an angle, Bragg angle

?@JNDNNngé <|<|<|=

wavelength, decay constant
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Appendix 10

Important Values, Constants and Standards

1. s.t.p. = standard temperature and pressure, expressed as 1.00 atm or 760
mmHg or 101 kPa (= kN m®) (Pa = pascal) and 0°C or 273.15 K
Temperature of triple point of water, 273.16 K

Gas constant, 8.314 JK ' mol ™

Standard volume of a mole of gas at s.t.p., 22.4 dm’

The Faraday constant, F, 9.65 x 10°C mol !

The Avogadro constant, L, 6.02 x 10 mol ™'

The Planck constant, 4, 6.63 x 10 **Js

Speed of light, ¢, 3.00 x 10°ms ™'

Mass of proton, ;' H 1.67 x 10" kg

mass of neutron, o' 1.67 x 10’ kg

mass of electron, e, 9.11 x 10 ' kg

electronic charge, ¢ -1.60 x 10 "7 C

10.1 cal=4.18J

11.1eV =1.60x 10 °J

12.Specific heat capacity of water, 4.18 J ¢ ' K™

13.Ionic product of water, K,, = 1.008 x 10 * mol* dm™®, at 289 K (25°C)

WX RN
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Appendix 11

Greek Alphabeth
Capital, small English equivalent | Russian equivalent
Aa alpha a Anbda
B beta b bera
Iy gamma g ['amma
Ad delta d JlenwTa
Ee epsilon e(short) DIICWIOH
V48 (d)zeta y4 J[zeTa
Hn eta e(long) Ota
) theta th Tera
It iota 1 Hota
Kk kappa k Kanma
Al lambda | JIsimOma
Mp mu m Mo
Nv nu n Hro
= X1 X Kcu
Oo omicron o(short) OMUKpoOH
IIn pi p [1u
Pp rho r Po
pNej sigma S Curma
Tt tau t Tay
Yv upsilon u Urncuiion
0J0) phi ph du
X chi ch Xu
Yy psi ps Ilcu
Qo omega o(long) Owmera
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Appendix 12

List of Chemical Elements

Ac actinium AKTUHUN
Ag | argentum= silver cepebpo
Al aluminium (US = um) ATIOMUHMI
Am | americium aMepHUII
At argon aprox
As arsenic MBIIIBSIK
At astatine acrar
Au | aurum = gold 30JI0TO
B boron 60p

Ba barium Oapwuii
Be beryllium OeprILIHiA
Bi bismuth BUCMYT
Bk | berkelium Oepkenuii
Br bromine OpoM

C carbon YTIAEPOA
Ca calcium KaJIbIUil
Cd | cadmium Ka MUl
Ce cerium LEepHit
Ct californium KanudopHui
Cl chlorine XJIOP
Cm | curium KIOpUHI
Co cobalt KOOaJIbT
Cr chromium XpOM
Cs caesium LEe3Hi
Cu copper Me€/lb
Py dysprosium JTUCTIPO3UI
Er erbium apOuit
Es einsteinium SUHIINTEHHUN
Eu europium €BpOMNHUI
F fluorine bTop
Ee ferrum=iron KEJIE30
Em | fermium (pepmuii
Er francium bpanuui
Ga gallium raJITui
Gd | gadolinium raJIOJTNHUN
Ge germanium repMaHM
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H hydrogen BOJIOPOJ
He helium reaun
Hf hafnium radHun
Hg hydrargyrum = mercury PTYTh
Ho holmium rOJIbMUN
I 10odine Hox

In indium WHIUN

Ir iridium 120027107071
K kalium=potassium KaJIU
Kr krypton KPUITOH
Ku | kurchatovium Kyp4aTOBHI
La lanthanum JIAHTAH
Li lithium JIUTUI
Lr lawrencium JIOYpEHCHUI
Lu lutetium JIFOTEIIAN
Md | mendelevium MEHEJIEBUN
Mg | magnesium MarHum
Mn | manganese Maprasei
Mo molybdenum MOJINOIEH
N nitrogen a3oT
Na | natrium = sodium HaTpui
Nb | niobium = columbium HUOOUM
Nd | neodymium HEOUM
Ne neon HEOH

Ni nickel HUKEIb
No | nobelium HOOEJIHIA
Np | neptunium HENTYHUU
Ns nilsborium HUJIBCOOPUI
0) oxygen KHCJIOPOJT
Os osmium ocMui

P phosphorus dbochop
Pa protactinium OPOTAKTUHUI
Pb plumbum=lead CBUHEII
Pd palladium najutaini
Pm | promethium IIPOMETUI
Po polonium MTOJIOHUI
Pr praseodymium Ppa3eoIuM
Pt platinum IJIaTUHA
Pu plutonium TUTYTOHUI
Ra radium paauii
Rb rubidium pyounui
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Re rhenium peHun
Rh rhodium ponui
Rn radon paJoH
Ru ruthenium pYTEHHI
S sulpher/sulfur (US) cepa
Sb antimony = stibium cypbMa
Sc scandium CKaHIuU
Se selenium CEJIeH
Si silicon KPEMHUI
Sm | samarium camapuit
Sn stannum = tin 0JIOBO
Sr strontium CTPOHIINI
Ta tantalum TaHTal
Tb terbium TepOuii
Tc technetium TEXHEIUN
Te tellurium TEJTYP
Th thorium TOPUI
Ti titanium TUTaH
Tl thallium TaJJTAN
Tm | thulium TYJUIAN
U uranium ypaH
A\ vanadium BaHaIUU
w wolfram = tungsten BOJIb(pam
Xe xenon KCEHOH
Y yttrium UTTPUH
Yb | ytterbium UTTEPOUN
/n zinc IUHK
Zr zirconium LHUPKOHHM
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Appendix 13

Thermal Expansion, Temperature

Temperature (n)

A property of an object that indicates in which direction heat energy
will flow if the object is placed in thermal contact with another
object. Heat energy flows from places of higher temperature to
places of lower temperature.

Zeroth law
thermodynarnics

of

If two bodies Xand Fare each separately in thermal equilibrium
with another body Z, then they are in thermal equilibrium with one
another. In the most common case the body Zis a thermometer.

Temperature scale

A sequence of values which represent temperature. Such a sequence
is usually obtained by choosing two fixed points (identified by
specified properties of stated substances) between which there are
subdivisions made on a chosen basis. The Celsius scale has 99
divisions between the melting point of pure water and the boiling
point of pure water.

Celsius scale

A temperature scale for which the ice point is at 0° and the steam
point is at 100°. One Celsius degree is denned as 1/100 of the
temperature interval between the ice point and the steam point.

Centigrade scale

The name formerly used for the Celsius scale. The name is not now
used in International System of Units (SI) but is often used by
meteorologists.

Fahrenheit scale

A temperature scale for which the ice point is at 32° F and the
steam point at 212° F. Originally the zero was obtained in a
freezing mixture and another point was fixed at 96° for blood
temperature.

Reaumur scale

A temperature scale in which the ice point is at 0° and the steam
point at 80°.

ideal gas scale

A scale in which changes of temperature are measured either by
changes of pressure, or changes of volume, for gases operating at
pressure low enough for the gases to behave as ideal gases. The
Celsius temperature ¢ is defined on the scale by:

6 = (PV)o-(PV)o/(PV)i00- (PV)o-100

Thermodynamic
scale

A temperature scale which does not depend upon the working
properties of any substance. The ideal gas scale is identical with this
scale.

Absolute scale

A thermodynamic temperature scale in which the lower fixed point
is absolute zero of temperature and the interval is identic with that
on the Celsius scale. The temperature on the absolute scale is
obtained by adding to u, the Celsius temperature, // a where a is the
coefficient of expansion of a gas at constant pressure. This gives a
scale on which the ice point is 273.15°%; i.e. °A = °C + 273.15. The
absolute scale was often called the Kelvin scale and temperatures
measured in °A or °K. In SI units temperature is measured in
kelvins (K) by defining the triple point of water as 273.16 K. The
ice point is then 273.15 K. The kelvin has the same size as the
degree absolute.
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Fixed points

Those points on a temperature scale which are fixed and which can
be referred to a given property of a substance. The two main fixed
points are the ice point and the steam point.

Ice point

That fixed point on a temperature scale at which pure solid water
(ice) and pure liquid water are in equilibrium at 101 325 N m?* (760
mm Hg). It maybe more simply described as the melting point of
pure ice at standardpressure (101 325 N nr’ or 760 mm Hg).

Steam point

That fixed point on a temperature scale at which pure water boils at
standard pressure (101 325 N nr’; 760 mm Hg). This is 100° on the
Celsius scale.

Zinc point

A fixed point on an international temperature scale, fixed at the
temperature at which zinc changes from liquid to solid (the freezing
point of zinc) at standard pressure (101 325 N nr?). This
corresponds to 419.58 °C.

International
temperature scale

A practical scale which is as near as possible to the thermodynamic
scale but easily referable to a series of fixed points.

Triple point of hydrogen -259.34 °C

Boiling point of neon -246.048 °C
Triple point of oxygen -218.789 °C
Boiling point of oxygen -182.962 °C
Triple point of water 0.0TC
Boiling point of water 100.0 °C
Freezing point of zinc oil 419.58 °C
Freezing point of silver 961.93 °C
Freezing point of gold 1064.43 °C

Below 630°C platinum resistance thermometer; up to 1064°C a
thermocouple or special platinum resistance thermometer; above
1064 °C a radiation pyrometer.
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abberation
abiotic
abscissa
abstract
accelerate
accumulate
acetate

acre
acyclic
adequate
aeration
aerobe
agglomerate
aggregate
allomorph
amalgam
ammonia
amorphism
amphibian
anabolism
anaerobe
androgenesis
anode
anomalous
antioxidant
apical
apparatus
Archimedus
Aristotel
artesian
asphalt
associate
atmosphere
attribute
autoclave

automorphous

autotrophic
axiom

Appendix 14

List of International Words

azimuth
bacterium
barrier
biatomic
bifurcation
binary
binominal
biochemistry
biogenetic
bio mass
biophysics
biosphere
bomb
boolean
briquette
buffer
bushel
calcic
calculate
caliber
calibrate
calorie
camphor
canal
capillary
capsule
carat
carbide
carbon
carburettor
carotene
catalysis
category
cathode
cellulose
cement
centigrade
ceramic
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centrifugal
chemical
chemist
chicory
chlorophyll
chromosome
chord
chrome
circulation
coagulation
coefficient
collapse
colloid
compact
component
compost
concentric
conglomeration
conjunction
coordinate
copernican
corpuscle
corrode
cosecant
cosine
cotangent
covalence
crater
criterion
crystallize
cube
cultivate
cybernetics
cyclic
cyclone
cylinder

cytology
date



deactivation
degenerate v
deposit
derivative
design
destruction
deviation
diagonal
diagram
diameter
differentiate
diffuse
discrete
divergence
drainage
effect
ejection
electrify
electrode
electron
ellipse
embryo
emission
empirical
endocrine
epicentre
epithelium
equator
equilibrium
equivalent
erosion
ethylen
Euclidian
culerian
evolution
explicit
exponent
extreme
fauna

fibre

figure
fluctuation

focus
formula
fundamental
fungicide
galaxy
Galilean
Gaussian
genotype
glucose
gradient
granulation
graph
gravel
gynogenesis
hectar
heterogeneity
homogeneity
horizon
hormone
humus
hybrid
hydroponic
hyperbola
hypotenuse
hypothesis
idea
identity
ignore
immunology
impulse
incidence
index
inertia
injection
innervation
insecticide
instinct
integral
integration
intense
interference
interpret
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intrusion
Invariance
1on
rrational
irregular
1sobar
1solate
juvenile
latent
linear
locomotion
logarithm
machine
magma
maize
marginal
median
meridian
membrane
metabolism
metamorphosis
meter
element
micrograph
microorganism
migrate
minus
minute
modify
module
molecule
mollusc
momentum
muscle
Naperian
negative
nerve
neuron
neutral
Newtonian
null
operate



ordinary
ordinate
oscillation
osmotic

oval

packet
parabola
parallelepiped
parallelogram
parameter
percent
period
peripheral
perpendicular
perspective
perturbation
pesticide
phase
phenomenon
phial
phosphate
photograph
photosynthesis
phylum
physiology
phytogrome
plus
polycilinder
polynomial
positive
postulate
potential
press

primary
primitive
principle
prism
problem
procedure
process

product
profile
project
proportion
protein
protozoan
pyramid
Pythagorean
quadrant
quantum
quartz
quasi-
radar
radial
radiant
radiate
radius
rational
reason
receptor
reflex
regime
regulate
relief
remark
reptile
resistance
resource
resume
rhesis
rhythm
ribonuclease
ribosome
rotation
satellite
scheme
secretion
segment
separate
service
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special
specific
spectrum
sphere
spiral
spontaneous
sporophyl
stationary
sterile
structure
substance
substratum
sulphate
summation

superphosphate

symmetry
synthesis
tangent
technique
temperature
tendency
termite
texture
thermal
topography
trachea
transduction
transpiration
unbalanced
uniform
unique
utilize
valence
variable
vegetative
vermiculate
vernier
vibration
virus
volcano



VERB

be [bi:]

beat [bi:t]
become [bi:k[1m]
begin [bi'gin]
bleed [bli:d]
blow [blou]
break [breik]
bring [brig]
build [bild]
burn [b3:n]
burst [b3:st]
buy [bai]

catch [kaet[ 1]

choose [t[u:Z]
come [k[Im]
cost [clst]
creep [kri:p]
cut [k[t]

do [du:]

draw [drl]:]
dream [dri:m]
drink [drink]
drive [draiv]
eat [1:t]

fall [f11:1]
feed [fi:d]
feel [fi:]]

Appendix 15

Irregular verbs

PAST SIMPLE

was [wllz], were
[w3:]

beat [bi:t]
became [bi:keim]
began [bi'gen]
bled [bled]
blew [blu:]
broke [brouk]
brought [br(]:t]
built [bilt]
burnt [b3:nt]
burst [b3:st]
bought [bl]:t]

caught [k[1:t]

chose [[1ouz]
came [keim]
cost [clst]
crept [krept]
cut [k[t]

did [did]
drew [dru:]
dreamt [dremt]
drank [draenk]
drove [drouv]
ate [et]

fell [fel]

fed [fed]

felt [felt]

PAST
PARTICIPLE

been [bi:n]

beaten ['bi:tn]
become[bi:k[ 'm]
begun [bi'glIn]
bled [bled]
blown [bloun]

broken ['brouk(e)n]

brought [br(:t]
built [bilt]
burnt [b3:nt]
burst [b3:st]
bought [bl]:t]

caught [k[]:t]

chosen [t[Jouz(o)n]
come [k[m]
cost [cl]st]
crept [krept]
cut [k[1t]
done [d[n]
drawn [dr[]:n]
dreamt [dremt]
drunk [drlInk]
driven ['drivn]
eaten ['i:tn]
fallen ['fT:1on]
fed [fed]
felt [felt]
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brITh

buts
CtaHOBUTHCA
Hauunats
KpoBoTounts
AyTh
Jlomatb
[IpuHOCUTH
Ctpouth
['opets
Pa3pasurscs
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fight [fait]
find [faind]

fit [fit]
fly [flai]

forget [fo'get]

forgive [fo'giv]

freeze [fri:z]
get[ get |
give [giv]
go [gou]
grow [grou]
hang [heen]
have [hev]
hear [hio]
hide [haid]
hit [hit]
hold [hould]
hurt [h3:t]
keep [ki:p]

kneel [ni:1]

know [nou]
lay [lei]
lead [li:d]
lean [li:n]
learn [13:n]
leave [li:v]
lend [lend]
let [let]

lie [lai]
light [lait]

lose [lu:z]

fought [f1:t]
found [faund]

fit [fit]
flew [flu:]
forgot [fo'glt]

forgave [fo'geiv]
froze [frouz]
got [gLt]
gave [geiv]
went [went]
grew [gru:]
hung [h{p]
had [haed]
heard [h3:d]
hid [hid]

hit [hit]
held [held]
hurt [h3:t]
kept [kept]

knelt [nelt]

knew [nju:]
laid [leid]
led [led]
leant [lent]
learnt [13:nt]
left [left]
lent [lent]
let [let]

lay [lei]

lit [lit]

lost [1[]st]

fought [f1:t]
found [faund]

fit [fit]

flown [floun]

forgotten
[fo'gl1t(o)n]

forgiven [fo'givn]
frozen ['frouzn]
got [gLt]
given [givn]
gone [gln]
grown [groun]
hung [h{p]
had [haed]
heard [h3:d]
hidden ['hidn]
hit [hit]

held [held]
hurt [h3:t]

kept [kept]

knelt [nelt]

known [noun]
laid [leid]
led [led]
leant [lent]
learnt [13:nt]
left [left]
lent [lent]
let [let]

lain [lein]
lit [lit]

lost [1[st]
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pasMmepy
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3a0bIBaTh

[Ipomate
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make [meik] made [meid] made [meid] [Ipon3BOIUTH

mean [mi:n] meant [ment] meant [ment] 3HaYNUTh
meet [mi:t] met [met] met [met] Bcerpeuats
mistake [mis'teik] mistook [mis'tuk] Elrlliil;el? (©)n] Ommbatbest
pay [pei] paid [peid] paid [peid] [TnaTuTh
prove [pru:v] proved [pru:vd] proven [pru:vn] Jloxa3bIBaTh
put [put] put [put] put [put] [Ton0XHUTH
quit [kwit] quit [kwit] quit [kwit] Boixoauthb
read [ri:d] read [red] read [red] YHurath

ride [raid] rode [roud] ridden ['ridn] E3nuth Bepxom
ring [rin] rang [reen| rung [rln] 3BEHETH

rise [raiz] rose [rouz] risen ['rizn] [TonHumaTtbCs
run [rllp] ran [reen] run [r[n] bexarb

say [sei] said [sed] said [sed] ["'oBOpHUTH
see [si:] saw [s[]:] seen [si:n] Bunern

seek [si:k] sought [s[:t] sought [s[]:t] Hckath

sell [sel] sold [sould] sold [sould] [TpomaBaTh
send [send] sent [sent] sent [sent] [ToceLnaTh
set [set] set [set] set [set] CtaBuUTH

sew [sou] sewed [soud] sewn [soun] [IuTs

shake [[eik] shook [ [Tuk] shaken ['[leik(o)n] BcerpsixuBaTh
show [[Jau] showed [[loud] shown [[Joun] [Toka3wIBaTh
shrink [ [rink] shrank [[rengk]  shrunk [[rlnk] YMeHbIIaTh
shut [ [1t] shut [ [t] shut [[1[t] 3akpbIBaTh
sing [sin] sang [s&n] sung [s[ ] [Tets

sink [sink] E:élglgamk]’ sunk sunk [s[Ink] ToHyTb

sit [sit] sat [saet] sat [sat] Cunetpb
sleep [sli:p] slept [slept] slept [slept] Cnatb

slide [slaid] slid [slid] slid [slid] CKOIB3UTH
sow [sou] sowed [soud] sown [soun] Cesatb

speak [spi:k] spoke [spouk] spoken ['spouk(e)n] T['oBopuTh
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spell [spel]

spend [spend]
spill [spil]
spoil [spl]il]
spread [spred]
spring [sprip]
stand [stend]
steal [sti:]]
stick [stik]
sting [stin]
sweep [swi:p]
swell [swel]
swim [swim]
swing [swin]
take [teik]
teach [ti:t[]]
tear [t[ /9]

tell [tel]
think [0ink]
throw [Orau]

understand
[ [Inda'steend]

wake [weik]
wear [wl9a]
weep [wi:p]
wet [wet]
win [win]
wind [waind]

write [rait]

spelt [spelt]

spent [spent]
spilt [spilt]
spoilt [spllilt]
spread [spred]
sprang [spren]
stood [stu:d]
stole [stoul]
stuck [stl1k]
stung [stlIp]

swept [swept]

swelled [sweld]

swam [swem ]
swung [swlp]
took [tuk]
taught [t[]:t]
tore [t[1:]

told [tould]
thought [0[1:t]
threw [Oru:]

understood
[ CInda'stud]

woke [wouk]
wore [wll:]
wept [wept]
wet [wet]

won [w[n]

wound [waund]

wrote [rout]

spelt [spelt]

spent [spent]
spilt [spilt]
spoilt [spllilt]
spread [spred]
sprung [spriin]
stood [stu:d]

stolen ['stoulon]

stuck [stl k]
stung [stlIn]
swept [swept]

[IponsHOCUTH
OykBam

Tpatuth
[IponuBath
[TopTuth
Paccrunars
[Ipbirath
CroAarb
Kpactp
Koinots
Kanuts

BrimeTaTh

swollen ['swoul(e)n] Pa3z0yxatb

swum [sw[ m]

swung [swlIn]

taken ['teik(o)n]

taught [t[]:t]
torn [t[]:mn]
told [tould]
thought [01:t]
thrown [Oroun]

understood
[ [Inda'stud]

woken ['wouk(e)n]

worn [wll:n]
wept [wept]
wet [wet]

won [w[n]

wound [waund]

written ['ritn]
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VERB TENSES

PRESENT SIMPLE
Positive

I work here.
You/We/They work
here.

He/She works here.

In this book, the present

simple is used to:
give personal details

describe present situations
talk about likes and.dislikes

talk about routines
talk about frequency
describe places

PAST SIMPLE
Positive

I worked here.
You/We/They worked
here.

He/She worked here.

LANGUAGE REVIEW

Negative

I don't work here.
You/We/They don't
work here.

He/She doesn't work
here.

Question

Do I work here?

Do you/we/they work
here?

Does he/she work
here?

I live in Madrid.
He works in London.
I like washing up.

I.get up late.

I hardly ever buy Newsweek.
The university has thirty-five

colleges.

Negative

I didn't work here.
You/We/They didn't
work here.

He/She didn't work
here.

The past simple is used to talk about:
1 went to the cinema last night.
I was lonely so I joined a club.
The teacher grabbed my pencil and shook

past events
past consequences
narrative events

biographical events
historical events
reported statements
reported questions

his finger at me.

Question

Did I work here?

Did you/we/they work
here?

Did he/she work here?

He left Holland and joined his brother.
Van Gogh was born in Holland in 1853.
You said (that) be lived in Oxford.

He asked if 1 lived in London.
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PRESENT CONTINUOUS

Positive

I'm working now.
You/We/They're
working now.
He/She's working
now.

The present continuous is used to;
- express present activities

- describe future arrangements

- talk about temporary situations .

Negative

I'm not working now.
You/We/They aren't
working now.
He/She isn't working
now.

Question

Am I working now?
Are you/we/they
working now?

Is he/she working
now?

I'm writing a letter.

She's going to Ireland next week.

I'm staying with my German
penfriend.

Some verbs are not normally used in the continuous tenses, e.g. think, believe,
understand like, know, want, hear, see, smell, feel, sound, taste. They are only
used in the present continuous when they become deliberate, e.g. What are you

doing? I'm thinking.

GOING TO FUTURE
Positive

I'm going to work
tomorrow.
You/We/They're

going to work
tomorrow.

He/She's going to

work tomorrow:

the going to future is used to:
talk about plans and future intention

make predictions from present

evidence

VERB HAVE GOT
Positive
I've got a car.

You/We/They've got a car.

He/She's got a car.

Negative

I'm not going to work
tomorrow.
You/We/They aren't
going to work
tomorrow.

He/She isn't going to
work

tomorrow.

Question

Am 1 going to work
tomorrow?

Are you/we/they
going to work
tomorrow?

Is he/she going to
work tomorrow?

I'm going to stay at home this
weekend.

We're going to have a lovely

Negative
I haven't got a car.

You/We/They haven't got a car.

He/She's got a car.

autumn.

Question

Have I got a car?
Have you/we/they
got a car?

Has he/she got a
car?



have got is used to talk about:

family I've got two sisters and a brother.
qualifications Have you got a driving licence?
possessions I haven't got a car.
PRESENT PERFECT SIMPLE
Positive Negative Question
I've worked in France. I haven't worked in Have I worked in
You/We/They've France. France?
worked in France. You/We/They haven't Have you/we/they
He/She's worked in worked in worked in
France. France. France?
He/She hasn't worked in Has he/she worked in
France. France?

The present perfect simple is used to:
talk about experience

talk about length of time up to the
present with for and since

I haven't been to Scotland but I've
been to Ireland.

How long have you lived there? I've
lived therefor Ave years/since 1988.

talk about events which have They've just arrived.

happened

recently with just, already, still, yet I've already seen it.

PAST CONTINUOUS

Positive Negative Question Short answer . Short answer .
Positive Negative

I was |working |1 wasn’t | working| Were |you | working? | Yes, |I was. |[No |I wasn’t

He He we we | were. we  |weren’t

She She they they they

We |were We  |weren’t Was |1 you |were. you |weren’t

You You he he |was. he wasn’t

They They she she she

The past continuous is used:
in contrast with the past simple

to describe events happening at a
specific time
to give the background to events

We were camping in France when
forest fires broke out.

What were you doing at ten o'clock
last night?

I was having coffee with a friend.
Some men were playing ‘b




PAST PERFECT

Positive Negative
I'd (had) gone. I hadn't gone. Short answer
Negative
Question Short answer No, you hadn't.
Had I gone? Positive
Yes, you had.
The past perfect is used:
to describe an event which occurred When he arrived at the station, the
before another in the past , train had left,
in reported statements, She said (that) she had met him a
year ago.
in reported questions . They asked her why she had gone to
the grocer's.
IMPERATIVE
Positive Negative
Go past the church. Don't worry.
The imperative is used for:
directions Tarn tight at the bank.
warnings and advice Never take a lot of money with you.
Don't forget to lock your door.
commands. Talk to Bob.
Don't phone
PASSIVE FORM

Present simple passive

It is made in Britain.

They are made of wood.

The passive is used when we are interested in the process or the events rather
than the person who is/was responsible for them, e.g. You are fined is more
common than The police fine him because we are not interested in who fines the
person. It is formed by combining a tense of the verb to be with a past participle
of the main verb.

The passive is used to:
describe processes The dogs are trained in two stages.

Talk about legal procedures You are sent to prison.
with impersonal you
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GERUND -ING FORM

The gerund or - ing form is used: 1 like cooking./ I don't mind
after verbs like: love, like, enjoy, cleaning.
don't mind, hate

After leaving school, 1 went to

to express sequence of time with university.
before and after Before becoming a painter, he was a
teacher

With before, and after + gerund the subject must be the same in both clauses.
QUESTION TAGS

With a positive sentence, you use a negative tag. He's late, isn't he?

With a negative sentence, you use a positive tag. He isn't late, is he?

The tag uses the auxiliary verbs, e.g. is, are, was, were, have, can, do, does, did.

1 In questions beginning with I'm, the negative tag is aren't | . e.g. I'm late, aren't [?
2 Question tags are often used in remarks about the weather, e.g. It's a lovely
day, isn't it?

Question tags are used to:

check and confirm facts He comes from Brazil, doesn't he?
He 1sn't married, 1s he?

express surprise He wasn't, was he?

MODAL VERBS

The following modal verbs are used in this book:
can, could, shall, should, ought to, must, may, might, will would, need

1. The form of the modal is the same with each pronoun, e.g. I/you/he/they
can't sing.

2. Modals always come before the main verb in positive and negative
sentences, e.g. [ must go.

3. Questions are formed by inverting the subject and the modal, e.g. Where
shall we go?

4. The negative is formed by putting not (n't) immediately after the modal
verb, e.g. | mustn't/couldn't/ shouldn't. The exception is the modals will
(negative = won't) and shall (negative = shan't).

Have to is used instead of must in future and past tenses, e.g. she'll have to, she
had to.
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CAN
In this book can is used to:

express ability (throughout)

make requests Can 1 use the phone, please?
offer help Can I help you?

refuse help I'm sorry. I'm afraid I can't

draw conclusions He can't be Italian.
The infinitive of can (ability) is to be able to, e.g. If you go sailing, you must be
able to swim.

COULD

In this book could is used to:

make requests Could 1 have a brochure, please?
make suggestions. We could show her some folk dancing.
draw conclusions He could be Spanish.

SHALL
In this book shall is used to:
offer help Shall I fake that for you?
ask for suggestions What shall we do this evening?
What shall I buy?
SHOULD and OUGHT TO
Positive Negative Question
I should go. I shouldn't go. Should I go?
You ought to go. You oughtn't to go. Ought I to go?

Should and ought to are used to:
ask for advice What should I do?
Should I take a sleeping pill?

give advice He shouldn't work so late.

MUST

Must is used to

express obligation (throughout)

draw conclusions They must be English.

MAY and MIGHT

Positive Negative Question

I may come late. I may not arrive on May I use the phone?

She might come late.

time.
She might not arrive
on time.
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May is used to;

make polite requests , May I use the phone?

talk about possible future events. I may/might give her a ring.

draw conclusions She might be American.
WIL/WON'T

Positive Negative Question

There'll be a lot of There won't be much Will there be much
traffic. traffic. traffic?

Will/won't are used:

- to talk about future predictions, There'll be a lot of traffic on the M25.

- to make promises

We'll send you a postcard.

- in predictions and promises I'll phone as soon as we get to France.
combined with time clauses

beginning with when and as soon as,

- to accept warnings and advice O.K. I will.

- in first conditional if clauses Don't worry, I won't.

VERB HAVE TO
Present

Positive

You have to meet them at
the station.

Question

Do you have to meet
them?

Past

Positive

I had to meet them at the
station.

Question

Did you have to meet
them?

If you come up too fast your lungs will
hurt.

Negative
You don't have to meet
them at the airport.

Short answer Short answer

Positive Negative

Yes, I do. No, 1 don't.

Negative

I didn't have to meet Short answer

them at the airport. Negative
No, I didn't.

Short answer
Positive
Yes, I did.



1 Have to is used to talk about duties and obligations.

2 Note that we use do/does/did to make the negative and question forms of have
to, e.g. He doesn't have to go. Do they have to go? You cannot say: he-hasn'tte
go. or havetheyto-ve.

3Don't have to/Doesn't have to mean the same as needn't, i.e. there is no
obligation to do something..

4 Had to is the past tense form of have to. have got to and must.

5The use of have to often suggests that someone else is telling you what to do.

VERB ALLOWED TO

Positive Negative

You're allowed to smoke. You're not allowed to
smoke./You aren't
allowed to smoke.

Question Short answer
Are you allowed to Positive Short answer
smoke? Yes? you are. Negative

No, you aren't

1 Allowed to is used to talk about permission, rules and laws.

2 To be allowed to is the passive form of the verb to allow.

3 Allowed to cannot usually be used with the impersonal pronoun it, i.e. you
cannot say: H—is—allewedto—smeoeke-but it can be used with the impersonal

pronoun you, e.g. You are allowed to smoke.

VERB USED TO
Positive Negative
I used to live in that I didn't use to live here.
house.
Question Short answer
Positive Short answer
Did you use to live Yes, I did. Negative
there? No, I didn't.

Used to 1s used to:
talk about past habits [ used to speak Punjabi at home but 1 don't now.
talk about past situations We didn't use to have a washing machine.
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REPORTED STATEMENTS
Direct speech
'T'm thirty-five.' (Present simple)

'I'm working this evening.'
(Present continuous)

I've been here before.'
(Present perfect)

'T met him last year.'
(Past simple)

but

I want to go home.'
(Present simple)

Reported speech

He said that he was thirty-five.

(Past simple)

She said that she was working this
evening.

(Past continuous)

She said that she had been there before.
(Past perfect)

She said that she had met him a year
ago. (Past perfect)

He says he wants to go home.
(Present simple)

1.When the tense of the main reporting verb is in the past, the tense of the

reported speech is changed.

2.When the tense of the main reporting verb is in the present, there is no change

of tense in the reported speech.

3.That can be used after the main reporting verb, e.g. He said (that) he wanted to

go home.

REPORTED QUESTIONS
Direct speech

'How old are you?'

'Are you coming?'

'Do you work in London?'

Reported speech

She asked (him) how old he was.
She asked (him) if he was coming.
She asked me if I worked in London.

1 Tense changes in reported questions are the same as in reported statements.
2The word order of the question in reported questions always changes, e.g.
"Where are you going?' - He asked me where I was going.

3The auxiliary verbs do/does/did are not used in reported questions.

INDIRECT REQUESTS AND INSTRUCTIONS

Positive

(Can/Could you) ask/tell her to phone back later (?)

Negative

(Can/Could you) ask/tell her not to phone me at work (?)
In this type of sentence, ask and tell are followed by an object plus an infinitive.
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REPORTED REQUESTS AND COMMANDS
Direct request

Can you come and Reported request
Could see me? She wants me to go and
would you see her
like him
asked herus
them
'Please don't phone me.' She asked me not to phone her.
Direct command Reported command
"Talk to Bob." She told me to talk to Bob.
'Don't phone me.' She told me not to phone her.

1 Reported requests and commands are made by using verbs like: want, would
like: ask and tell with an object and an infinitive.

2 You cannot say: She-wants-that-you—come-

3 Note that tell must be followed by a personal direct object, e.g. / told her to go
home.

You cannot say: Held-te-ge-heme.

TIME CLAUSES IN THE PAST WITH WHEN, WHILE, AFTER AND
BEFORE

When

When he arrived, he made a phone call.

In time clauses with while, after and before, the gerund with -ing can be used if
the subject of both clauses is the same.

While

While we were camping in France, we saw a forest fire, or

While camping in France, we saw a forest fire, but

While we were camping in France, he arrived.

After

After driving/After he drove all night, he spent the day in bed. but

After they left, he went to bed.

Before

Before going to bed/Before she went to bed, she had a shower, but

Before they arrived, she made some coffee.
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TIME CLAUSES IN THE FUTURE WITH WHEN AND AS SOON AS
When he arrives, I'll ask him.
As soon as she phones, I'll let you know.

Although the main verb is expressed by a will future, the verb in the time clause
stays in the present simple tense.

CONDITIONAL CLAUSES WITH IF (First conditional)
If it rains, I'll take my umbrella.

If it rains, I won't come.

If it doesn't rain, we'll go to the beach.

In this book, the first conditional is used to:

- describe possible consequences If you come up too fast, your lungs
will hurt:

- threaten or warn people If you don't go away, I'll call the
police.

1.The first conditional is similar to time clauses in the future with when and as
soon as. The main verb is expressed by a will future but the verb in the if clause
stays in the present simple.

2.If ... not is sometimes replaced by unless, e.g. / won't come unless you really
need we.

CLAUSES OF CONTRAST WITH ALTHOUGH AND LINKING
WORD HOWEVER

Two contrasting sentences and ideas can be linked with although, e.g.
Although some still live in the outback, many now live in cities and towns.
The same idea can be expressed by using the linking word however at the
beginning of the second sentence, e.g. Some still live in the outback. However,
many now live in cities and towns.

CLAUSES OF RESULT WITH SO/SUCH.. .. THAT

I was so tired (that) 1 fell asleep.

It was such an amazing sight (that) I took a whole roll of film.

1.So and such are often followed by a clause of result beginning with that.
2.Sometimes the word that is omitted.

3.For differences between so and such see the Degree section of this Language
review.
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RELATIVE CLAUSES

Non-defining relative clauses

Louisa, who's a nurse, lives in Oxford.

Merton College, which was founded in 1264, is one of the oldest Oxford
colleges.

Isabel is at a language school, where she is studying for her FCE.

1.A non-defining relative clause adds more Information to that in the main
clause.

2.If the relative clause is in the middle of a sentence, there are usually commas
around it. If it is at the end, there is usually a comma before it.

Defining relative clauses with who, which and where

Robert Burns was a Scottish poet who wrote Auld Lang Syne.

Tartan is a cloth which has a special criss-cross pattern.

Harris is an island where they make tweed.

1.A defining relative clause defines the person, thing or place we are talking
about.

2.There is no comma before a defining relative clause.

Relative clauses without who, that and which

A German girl (whom/that) I know went to India for a holiday last year.
1Who. that and which can be omitted if they are objects of the verb in the
defining relative clause.

Whom is the object form of who. It is used in written English but rarely in
spoken English.

COMPARISON OF ADJECTIVES

1. Comparative adjectives are formed:
- by adding -er to the end of shorter adjectives, e.g. high - higher.
- by putting more or less in front of longer adjectives, e.g. polluted - more
polluted, expensive - less expensive.
2. Comparative adjectives can be modified by adding intensifiers such as much
and a bit, e.g. much higher, a bit cheaper.

COMPARISON OF ADVERBS

Most comparative adverbs are formed by adding more to the adverb, e.g. more
often, more frequently, more slowly. However, with short adverbs like hard,
early, late, fast, the comparative is formed by adding -er, e.g. harder/earlier,
later.
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FREQUENCY

Adverbs
Once a week always occasionally
Twice a fortnight usually hardly ever
three times often
four times a month sometimes never
a year

1. Adverbial phrases of frequency are usually positioned at the end of the
relevant clause or sentence.

2. Adverbs of frequency are usually positioned before the main verb but after the
verb to be.

STATIVE VERBS
Certain verbs (stative verbs) can be used before adjectives and combined with
like before a noun.

It sounds nice. It sounds like sizzling sausages.
It looks delicious. It looks like juicy fruit.
It feels good. It feels like home.
It tastes disgusting. It tastes like sour milk.
It smells strange. It smells like fish.
It seems long. It seems like a year.
QUANTITY
Adjectives Pronouns
All All
Most Most
Many young people like big Many of them) like big cities.
Some cities. Some
A few A few
Both Both
No
None(of them) likes big cities.

Quantity words with countable Quantity words with uncountable
nouns nouns

too many too much

not many not much

a lot (of) people a lot (of)

plenty (of) plenty (of) food
(not) enough (not) enough
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DEGREE

Adverbs of degree 1 Most adverbs of degree go before the words
I'm very/rather/quite/fairly/a they modify.
bit/ not at all shy 2.-ly intensifiers can be used in place of very.

e.g. She's terribly kind
1 Such is used before an adjective plus a noun.

So/Such a... 2 So is used before an adjective or an adverb.

It's such a beautiful beach. 3.Both so and such can be linked to a clause of

They're such beautiful animals. result or consequence, e.g. It was such ah

It's so beautiful. amazing sight (that) I took a whole roll of film.

PREPOSITIONS

During During is used with a noun which

He died during the war. says when something happened, hot

During a fit of madness, he cut off how long.

his ear. It cannot be used in the same way as
for.

ADJECTIVES WITH PREPOSITIONS

Of I’'m frightened/afraid of the dark.
I’'m proud/ashamed of what I did.

About I’'m angry/annoyed/upset about breaking the glass.
I’m worried about Jenny.

With I’'m pleased/disappointed with my exam results.

I’m bored/fed up with this book.
I’m angry/annoyed with her.
At I’'m surprised/shocked at the news.
I’m good/bad/hopeless at cooking.

REFLEXIVE PRONOUNS

myself ourselves Reflexive pronouns are used when the
yourself yourselves subject and the object are the same
herself themselves person, €.g.

himself 1 had to live in conflict with myself.
itself He shot himself.
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